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Introduction

(Folding|Rosetta)@Home: Volunteer Computing Project (like LHC@home)

Science: Molecular Dynamics Simulation to understand Protein Folding

Non Structural Protein 10 (nsp10)

Non Structural Protein 16 (nsp16)

What does Nsp10 do?
Nsp10 helps to activate

and nsp16, two
proteins important for viral
replication. Studies from
SARS show that disrupting
this shared binding interface
(shaded) decreases viral
replication.

How is F@h helpful here?

We are looking for pockets
that open, due to protein
motions, where a drug could
bind. Drug binding could

inhibit the nsp10- /16
interaction and prevent viral
replication.

Folding@home Turns Its Massive Crowdsourced
Computer Network Against COVID-19

By Oliver Peckham

March 16, 2020

For gamers, fighting against a global crisis is usually pure fantasy — but now,
it’s looking more like a reality. As supercomputers around the world spin up to
combat the coronavirus pandemic, the crowdsourced distributed computing
platform Folding@home is setting its sights on coronavirus research, spurring
a global movement to commit powerful home computers and gaming consoles
to the cause.

Rosetta@home <

Rosetta@home is a distributed computing project for protein
structure prediction on the Berkeley Open Infrastructure for
Network Computing platform, run by the Baker laboratory at the
University of Washington. Wikipedia



prun --containerImage /cvmfs/unpacked.cern.ch/registry.hub.docker.com/lukasheinrich/folding:latest \
--exec 'FAHClient --user=ANALY_MANC_GPU --team=38188 --gpu=true --smp=false' \
--outDS user.lheinric.folding.test.01

100 tasks, sorted by jeditaskid
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GPU Utilization ~

T

2020-03-21 04:20:00

= GPU-5f89d1dd-515a-25eb-725b-c6bbdd1bb1fd: 99%

= Average over 1h GPU-5f89d1dd-515a-25eb-725b-c6bbdd1bb1fd: 96% l
3/2020:00 3/2100:00 3/2104:00 '04:00 3/2208:00 3/2212:00 3/2216:00

min max avg current

w= GPU-5f89d1dd-515a-25eb-725b-c6bbdd1bb1fd 0% 100% 89% 99%

== Average over 1h GPU-5f89d1dd-515a-25eb-725b-c6bbdd1bb1fd 0% 99% 88% 98%

GPU Utilization Memory Utilization
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avg current i avg current

== GPU-89a28972-c840-d8d4-0f50-9ceB855219021 58% 0% == GPU-89a28972-c840-d8d4-0f50-9ce855219021 46% 16% 0%
== Average over 1h GPU-89a28972-c840-d8d4-0f50-9ce855219021 57% 63% == Average over 1h GPU-89a28972-c840-d8d4-0f50-9ce855219021 29% 16% 19%
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== foldingathome == kube-system == magnum-tiller
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== foldingathome-6c945c5d89-fm7b2 == foldingathome-6c945c5d89-sm2zk == foldingathome-6c945¢5d89-xpsbe




Call with F@H team
o=

We've nearly double the number of active servers for

There seem tO be three WOFk|OadS in response to jumping from 30K volunteers in

Feb to >400K in mid march. This helped a lot with reducing idle
time, and then 300K more volunteers joined! Great news, and
we're working on even more servers.

e Running WU servers that distribute work units (needs large storage)

o Needed to keep the large # of volunteer clients occupied
o Identified as bottleneck

e Running non-volunteer workloads (“adaptive sampling”)
o  Current code uses classic SLURM submissions

o  Wiaiting for code to be released et
. . For those interested, F@H just hit 1exaflop, almost double the
(] Ru nni ng Cl e ntS previously reported number. That means it has gone from the

same speed as the top 7 to the same as the top 103

o Given exaFLOP capability of current volunteers perhaps lowest priority supercomputers.




Date of last work unit 2020-03-28 01:25:59
Active CPUs within 50 days 2,270

[
|
Team: CERN
|
|
\
\

Team Id 38188
Grand Score 23,780,401
Work Unit Count 7757
| Team Ranking 2041 of 244560
Homepage http://public.web.cern.ch/public/
Team members
|
‘ Rank Name Credit WuUs
| 7 Anonymous 7,906,608 1,198
32,272 Thelaboratoire 6,362,987 150
41,377 CERN Cloud 4222683 5,208
60,094 Cloverfield 2237882 4
| 57,839 Shaba-kun 748,008 10
} 142,686 ANALY MANC UCORE 455,910 635
| 150,009 Corne_Lukken 407,266 A1
178,916 ANALY MANC GPU TEST 301,525 37
195,211 Jarek 238,659 26
231,752 CERN 159,047 277
266,488 PMogg 102,784 9
N/A szaki 95,983 7
N/A Plam 92,609 9
N/A ANALY MWT2 GPU 54016 6
= = ‘ N/A goggidecker 38,281 9
eam Statistics for March e me
’ ‘ N/A Jackalo Moss 19,350 2
N/A ANALY INFN-T1 GPU 18,810 2
1 N/A OneArmedRobbery 17,090 2
Previous Month Next Month \ N/A Dommy 42810 E
R e | N/A WizeDom 15,802 1
Name is exactly &) CERN N/A Clovefield 15216 2
N/A Pouet 10,108 3
Team # ~Search ‘ N/A ANALY OMUL GPU TEST 9,553 3
| N/A Nantho 7,894 2
‘ N/A alphacc 3,581 15
| 8,331 Jimmy, 2,110 3
Rank Name Credit WUs Team Change \ 44286 1 2,043 3
. 47360 YanNick 2,000 2
Name is ‘CERN' ‘ ottt o
plus 420 1
689 CERN 23,780,396 75757 38188 ‘ R B 7
| N/A ANALY FZK 220 1



Team Statistics for March, 2020

Previous Month

Name is exactly
n ™ Team # 246309
GridPP experience
Rank Name Credit WUs
Team '246309'
e UK community DIRAC 2,532 GridPP 4,468,418 7174

o Same containerized FAH client used on ATLAS GPU queues

o Advantage all sites run without having to do anything

Arguments = "--containerImage /cvmfs/unpacked.cern.ch/registry.hub.docker.com/lukasheinrich/folding:latest \

Next Month

Search

Team Change

-p 'FAHClient --user=GridPP.UKI-LT2-IC-HEP --team=246309 --gpu=false --cpus=8 --smp=true --max-units=3 --exit-when-done";

OutputData = "LFN:/gridpp/user/a/alessandra.forti/fah_test/fah_gridpp_output_%j.tar"

e Glasgow dedicated 512 cores off the grid
o Sameclient installed with an rpm
o Machines weren'’t in production yet

e Containerized payloads key for quick deployment on production resources



Rosetta@Home configuration

e Standard BOINC client (like ATLAS@Home) running protein science project payloads

e Understanding BOINC particularities and dynamically generating configuration files

o  1-core/8-core Client limits tailored for main WLCG node core configuration
o Desktop Reasonable backfill on user desktops and login nodes
o  Custom Allowing for own CPU, memory & disk settings

e Many things hard-coded - some polish needed



Rosetta@Home workloads

e Runningjobs since last week using Singularity container
o  Singularity container: /cvmfs/grid.desy.de/container/boinc.d
o Documentation: https://confluence.desy.de/display/grid/BOINC+user+computing
e Runningjobs since last week
o Reassigned a handful out-of-warranty batch nodes @ DESY
o Login nodes @ UWuppertal
o Afewuser desktops @ DESY
o  0O(100) MCORE jobs in the batch system @ UWuppertal
e Ongoing
o Investigating backfilling of the Maxwell HPC @ DESY
o  Draining further out-of-warranty batch nodes for reassignment



https://confluence.desy.de/display/grid/BOINC+user+computing

