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MCplots Computing Platform




o> e@home Volunteer Computing

A type of distributed computing
* Origins In mid 1990s

« Computer owners donate computing capacity
* To a cause or project

* Not necessarily only spare cycles on Desktops

* |dle machines in data centers
« Home clusters

 SETI@home and Folding@home
* Launched 1999



;; ; LHC@home

» Berkeley Open Infrastructure for Network Computing
o Started in 2002
* Funded by the National Science Foundation (NSF)

* Developed by a team based at the Space Sciences Laboratory
« University of California, Berkeley
* Led by David Anderson

* Provides the middleware for volunteer computing
* Client (Mac, Windows, Linux, Android) with CLI
« GUI
» Application runtime system
» Server software
* Project Web site
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;;I ; LHC@home

Volunteer Perspective

Download and run the BOINC client
Choose a project

Enter an email address and password
 Or silent connection with a key

Run the application and earn credit

Your PC 1. get instructions PI’OjECtS Servers
& -

2. download applications and input files
-

3. compute

4. upload output files

5. report results




> LHC@home Motivation

e Free* resources

« 100K hosts achievable for large projects
« Actual job slot count (number of cores) is higher

« Community engagement
« Outreach channel
« EXxplaining the purpose and value of the science
 Participation
« Offering people a chance to contribute

« Engagement forms a strong bond
« Community support

* There are costs assoclated with their use



@i LHC@home Challenges

* The cost of using the free resources
« |nitial integration requires investment

* Operations and Maintenance

* Public facing support on all levels
» Lowered by community supports

* Attracting and retention of volunteers
« Advertisement and engagement
« Communications cost for capacity building

 Low Level of Assurance

« Anyone can register as a volunteer
* Not the same level of trust as with Grid

* Running HEP software on Windows
* 85% of the resources
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* Theoretical fitting of all past experimental data
* Including from the LHC
* Using Monte Carlo simulation based on Standard Model
« Test4Theory provides the computing for MCPIlots

* TestdTheory launched in 2011
* |In partnership with the Citizen Cyberscience Centre (CCC)

 Pioneered use of virtualization with BOINC

 Built using technology from CERN’s PH-SFT Group
 CernVM
« CernVMES
» CoPilot

* Recently been revised along with the general strategy
« Added 64bit images
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LHC@home

Volunteer computing for the LHC

mcplots

 Worked well

CoPilot

submitted drain
queue —»

received (succeded + failed)

* Question of long-term support
« Custom in-house solution
 Unmaintained servers
* Reduction in manpower

copilot




o> c@home HTCondor

* Open Source batch system developed at the CHTC at the
University of Wisconsin

» “High Throughput Computing”

* Long history in HEP and elsewhere (including previously at
CERN)

» Used extensively in OSG, and things like the CMS global pool
(160K++ cores)

» System of symmetric matching of job requests to resources
using ClassAds of job requirements and machine resources

 CERN currently migrating from LSF to HTCondor
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. Volunteer computing for the LHC

The HTCondor Model
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LReshome Fitemon

6 -~ 8B ClusterBatchJobs - o ® € ZeomOut > (@ Daybefore yesterday Refresh every 5m

cluster: vepool »

CURRENT JOB STATUS

2475

Recent Jobs Started Recent Jobs Submitted
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RESOURCE UTILIZATION
CPU Utilization Memory Utilization Disk Utilization
55T
4.5TiB
36TB

27 TiB

18TB
831 GiB
0B 0B
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= Requested Current: 2475 Used Current: 339 = Requested Current: 4721 TiB Used Current: 304 GiB = Requested Current: 15.65 GiB Used Current: 13.84 GiB

Current CPU Efficiency Current Memory Efficiency Current Disk Efficiency
14% 6.30% 88.5%

RUNNING JOBS

Running Jobs by User Running Jobs by Runtime
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= Ihcbpilot = test4theory = voboxalice5 Total unknown 2-7 days = B-24 hours 4-8hours = 1-4 hours =<1 hour = now




LtHC®home — http://cern.ch/Ihcathome

Sign in Directory

—~ 7k

“ Jolunteer computing for the LHC

ABOUT PROJECTS JOIN US! HELP & FAQ CONTACT

our Universe.




Clei>LHC@home Applications

1 ATLAS@home

|
ATLAS

@ Beauty

CMS i CMS@Home

%’/\_\ SixTrack

E Test4Theory



b tHCChome — Project Server Unification

» Consolidating existing servers into one production service
 Single user id and password for all LHC@home applications
 Single forum for communication

 Single entity to advertise

* Combine existing resources in to a single pool




@b, LHCZhome Summary

» Test4dTheory going strong since 2011
* Providing computing for MCplots

 Platform recently revised to provide long-term sustainability
* 64bit Image
« Migrated from CoPilot to HTCondor
* Web portal as a single entry point
 Unified BOINC projects

» Questions:
* |s MCplots still need?
« What are the computing requirements?
 Are there any other potential uses for this resource?



