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Volunteer Computing

* Ordinary people voluntarily running scientific
tasks on their PCs
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Volunteer Computing at CERN

1. Virtual LHC@Home (Test4Theory)
— Operates mainly on volunteer computing

— About 1k parallel jobs
— 2 Trillion events simulated since 2011
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Volunteer Computing at CERN

Slots of Running Jobs
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Volunteer Computing at CERN

3. Sixtrack
— Operates only on volunteer computing
— Up to 100k parallel jobs

Cern BOINC projects statistics

Showing last 7 days
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Why Volunteer Computing?

* Free™ resources
— 100K+ hosts achievable for large projects
— Actual core count is higher

* Engage with communities outside HEP
— Qutreach and publicity for HEP and science
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Understand the Environment

X Uncoordinated, opportunistic resources

Cern BOINC projects statistics

Showing last 7 days

Good PR = More resources
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Understand the Environment

X Inconsistent network configurations

— Assume worst-case scenarios
(bad broadband or mobile connection)

X Untrusted environment

— Assume user has full control on your job binaries,
and not always with good intentions
(no matter how hard you try to secure it)
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312 Volunteer Computing ...

* Works well for
v Low-priority jobs (ex. M-C simulations)
Assume the job will be processed in ‘best-effort” manner
v Low 1/0 jobs

Assume the bandwidth is limited

v Reproducible jobs

You may need to run the same job multiple times for
integrity checks
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Ingredients of a V/C project
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Pure BOINC Implementation

(Sixtrack)
1. Simulation Software Cross-compile simulation binaries for every
operating system (Windows, Linux, Mac OS)
2. Steering Framework BOINC Client
3. Job Queue BOINC Scheduler

4. Community Engagement BOINC Website

5. Community Management Common BOINC-Project CERN Website

v Pros: Works out of the box
X Cons: Cross-compiling for every platform!
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(What is BOINC?)

* Berkeley Open Infrastructure for Network
Computing (BOINC)

BOINC Manager
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(What is BOINC?)

e But...

— National Science Foundation (NSF) ceased funding
of BOINC at May 2015

— BOINC software moving towards a community
support model

— There are some positive signals for new round of
NSF funding...
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BOINC + Virtualization

(ATLAS@Home)
1. Simulation Software VirtualBox + CernVM + Standard Linux Binaries
2. Steering Framework BOINC Client
3.Job Queue BOINC Scheduler

4. Community Engagement BOINC Website

5. Community Management Common BOINC-Project CERN Website

v Pros: Works ootb, No need to cross-compile

X Cons: BOINC Spawns 1 VM per task, BOINC scheduler not
designed for heavy I/0O
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BOINC + Virtualization + Co-Pilot

(Test4Theory)
1. Simulation Software VirtualBox + CernVM + Standard Linux Binaries
2. Steering Framework BOINC Client
3. Job Queue Co-Pilot

4. Community Engagement BOINC Website

5. Community Management Common BOINC-Project CERN Website

v Pros: Works ootb, No need to cc, One VM per project

X Cons: BOINC Credits not working, Co-Pilot not maintained
and not supported by CERN IT
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BOINC + Virtualization + DataBridge

(CMS@Home)
1. Simulation Software VirtualBox + CernVM + Standard Linux Binaries
2. Steering Framework BOINC Client
3. Job Queue Data-Bridge

4. Community Engagement BOINC Website

5. Community Management Common BOINC-Project CERN Website

v Pros: Same as before + supported by CERN IT
X Cons: BOINC Credits not working
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IT-Supported Services

* BOINC Infrastructure
— Installation, Maintenance, Monitoring of software
— MySQL Database + NFS Storage

* Drupal Portal

— Project Website & Community Management tools

* Ongoing: Working towards a common Job
Queue solution

— Feedback is welcome
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Implementation Effort

* Package your software
— Put your software in CVMFS

* |Integrate to the experiment’s scheduler
— Write an adapter for connecting to the VC queue

* Find a community manager

— Someone has to monitor the forums and reply to
guestions!
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Towards a Better V/C Experience

 There are a couple of loose ends with the
BOINC implementation
— BOINC was not meant for Virtualization

* Credits are not properly counted
 Virtual Machines are started in place of processes
* BOINC is only used for launching the VM

— BOINC targets more ‘geeky’ audience

* We are restricting the overall audience
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Towards a Better V/C Experience

 Why couldn’t we just ...

— Visit a website and have a seamless click-to-join
experience?

— Launch one VM, and spawn multiple projects
inside it?

— Let projects decide the way they want to give
credits to the users?
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CERN Computing Challenge

The Virtual Machine is ready

Event Rate Progress Jobs Completed Ranking
How many events (particle collisions) What fraction of the current job is How many simulation jobs your virtual Your ranking among the volunteers in
your virtual machine is simulating per completed. (Typically, 1 job = 100,000 machine has processed. this challenge, by number of jobs
minute. events) completed.

170

0%

0

You are now ready to start computing

By clicking the Start button below, we are going to start a Virtual Machine in your computer,
which is going to start performing virtual collisions and sending the statistics back to CERN.
Click Log-in to track your progress on top right corner keep track of your progress!

\Y

Try it yourself: http://test4theory.cern.ch/vlhc/



CERN Computing Challenge

* A test-bed for the latest VC technologies:
— CernVM WebAPI : Control VMs from the web

https://github.com/wavesoft/cernvm-webapi/wiki

— DumbQ : A ‘Dumb’ scheduler for running multiple

projects in the same Virtual Machine
https://github.com/wavesoft/dumbg

— CreditPiggy : An on-line piggy-bank for keeping

the user’s contribution
http://creditpiggy.cern.ch
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CERN Computing Challenge

1. Simulation Software VirtualBox + CernVM + Standard Linux Binaries
2. Steering Framework CernVM WebAPI + DumbQ
3. Job Queue Data-Bridge

4. Community Engagement CreditPiggy

5. Community Management Project CERN Website

v Pros: Same as before + smooth experience for all users
X Cons: Not using BOINC
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Questions ?

Offline questions: ioannis.charalampidis@cern.ch



Spare Slides
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Detailed look on the Queue

* Queue components in Volunteer Computing

Untrusted environment |  Trusted environment
!

Volunteer .
o

Data Experiment

Staging | | AdaPter | _ v Queue
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Detailed look on the Queue

e CMS implementation using DataBridge

PUT/GET PUT/GET |
HTTP redirect & Em HTTP redirect & ser

sign sign
DynaFed

PUT/GET PUT/GET
S3

FTS
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Detailed look on the Queue

* ATLAS implementation using BOINC

ATLAS Job
Management

Grid Catalogs
and Storage

System

ARC CE

1

BOINC server { i ST }

Area

proxy cert J

Volunteer PC
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The CERN60 Challenge

Starting virtual event generator I a John Charalampidis  Progress details

The Virtual Machine is booting .
Event Rate Progress Jobs Completed Ranking

How many events (particle collisions) What fraction of the current job is How many simulation jobs your virtual Your ranking among the volunteers in
Eve nt Rate your virtual machine is simulating per completed. (Typically, 1 job = 100,000 machine has processed. this challenge, by number of jobs
minute. events) completed.

How many events (particle collisions) I 70
your virtual machine is simulating per

minute.
JUU 0%

0

Learn more: Collisions analyzed with:
Generator: pythia8

Introduction to high . ATLAS_2011_S9131140
energy physics —— e ""’:::[/’ ;

N \‘:X,::;"—’ |
simulations \ ‘ I

See the simulations Beam ’ Starting virtual event generator

produced by your
computer / —

. mem——

Learn about the
software that does the
simulations

http://test4theory.cern.ch/vihc
“Let’s reach the LHC Event Rate”
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The CERN60 Challenge

HALL OF FAME

Here is a name cloud of all the volunteers who signed in and contributed at least one job, Thanks to you, and t 1 6 N OOO SGSS'OnS
arsten 8.000 users

. Ryder Bluhm 108 countries — 90 languages
Wade Gillingham ]
Avg. of 400 sessions per day
Marek — S
thomas noé Joe Tursi
Andrew Smith Sylvai : popwi
Manazi Erick Erickson
BidemaEx CoollFrancois Grey Jim 'Artless' Merrill 5’400 people bOOted a VM
Adrian Ellingsgaard 1,100 had problems
Matthew Gregg (about 80%: slow network)
Poe lvan Koeff - o7
Steve Kuntz
Mike Wilkinson Bernie Telalovic

Efi Psomopoulou

“"During the challenge detailed analytics
were collected
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The CERN60 Challenge

® Sessions (All Sessions) @ Sessions (Sessions - VM:running) @ Sessions (sessions- Userdogin) @ Sessions (sessions - user-apply_conf)
3,000

B New Visitor W Returning Visitor

Sessions Users Pageviews Sessions - VM:running
All Sessions All Sessions All Sessions
18,756 10,085 34,627
—_— " A o A
Sessions - VM:running Sessions - VM:running Sessions - VM:running
5,403 1,591 12,886
sessﬂl;sr-/User' Iogmh\‘\— ses;|;v;joser Iogn"\ o sess/n:;nksiujser log r-lr o
4,850 1,456 12,573
e . — T — sessions- User-login sessions - user:apply_conf
sessions - user-apply_conf sessions - user.apply_conf sessions - user-apply_conf
1,371 983 6,167
I P — S N~
Pages / Session Avg. Session Duration Bounce Rate
All Sessions All Sessions All Sessions
1.85 00:08:06 52.07%
—_—r——— . ST A S ———
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