
Distributed Computing with 
the Berkeley Open Infrastructure 

for Network Computing 

BOINC  
Eric Myers 

1 September 2010 

Mid-Hudson Linux Users Group 



2 



How BOINC Works 
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BOINC Client 
Windows 
Mac OS 

Linux 
(& Solaris, AIX, HP-UX, etc…) 

BOINC Server 
Linux 

50+ separate projects 

BOINC is the software 
framework that makes 
this all work. 



BOINC 
Dataflow 
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Early History 
SETI@home 

  May 1999 to Dec 2005 (“Classic”) 

  2003 (BOINC) 

Climatepredition.net 
  Sept 2003 (“Classic”) 

  August 2004 (BOINC) 

Predictor@Home  
  June 2004  - Scripps 

  October 2008 – U. Michigan 

LHC@Home 
  Sept 2004 - CERN 

  October 2007 - QMC 
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World Community Grid     (IBM) 
  Nov 2004 to mid 2008  (Grid MP) 

  Nov 2007 (BOINC) 

Einstein@Home 
  February 2005 

  (Pirates@Home – June 2004 :-) 

Rosetta@Home    (University of Washington) 
  June 2005 

PrimeGrid     (Lithuania) 
  July 2005 

With 50+ to follow… 



SETI@home 
http://setiathome.berkeley.edu 
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http:/climateprediction.net/ 



World Community Grid 
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http://www.worldcommunitygrid.org/  

 Active 
 The Clean Energy Project - Phase 2     
 Help Cure Muscular Dystrophy – Phase 2 
 Help Fight Childhood Cancer     
 Help Conquer Cancer    
 Human Proteome Folding - Phase 2    
 FightAIDS@Home    

Intermittent 
 Discovering Dengue Drugs - Together - Phase 2    
 Influenza Antiviral Drug Search    
 The Clean Energy Project    
 Discovering Dengue Drugs - Together    

Completed 
Nutritious Rice for the World 
AfricanClimate@Home   
Help Cure Muscular Dystrophy 
Genome Comparison  
Help Defeat Cancer  
Human Proteome Folding  

Funded and operated by IBM 



Einstein@Home 
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http://einstein.phys.uwm.edu/ or  http://einsteinathome.org 



Rules and Policies 

Run BOINC only on authorized computers 
Run BOINC only on computers that you own, or for which you have 
obtained the owner’s permission.  Some companies and schools 
have policies that prohibit using their computers for BOINC. 

Is it safe to run BOINC? 
Any time you download a program through the internet you are taking 
a chance: the program might have dangerous errors, or the download 
server might have been hacked.  The well-known BOINC projects 
make efforts to minimize these risks.   They test their applications 
and configure their servers to be secure.   

The applications run by some BOINC projects may cause some 
computers to overheat.  If that happens, stop running BOINC, or you 
can use the `cpulimit` utility to throttle CPU usage. 
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Linux System Requirements 
•  Linux kernel 2.2.14 or higher  

–  glibc 2.3.2 or higher  

–  BOINC uses file locking. If you run BOINC in an NFS-mounted directory, 
make sure the NFS lock daemon is working.  

•  For BOINC Manager:  
–  XFree86-3.3.6 or higher  

–  gtk+2.0 or higher  

•  For application graphics:  
–  Accelerated OpenGL support in your X server (version of OpenGL and 

graphics hardware required depends on the project).  

•  Hardware  
–  Pentium 500 MHz or greater  

–  64 MB RAM  

–  50 MB disk space  
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Fedora 7+  
Debian 4.1+  
Ubuntu 7.10+  

See project web sites for 
project-specific requirements!! 



Installing BOINC on Fedora 
$ su root!
Password: !
# yum install  boinc-client  boinc-manager!
# chkconfig boinc-client on!
# service boinc-client start!
# ^D!
$ boincmgr!
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 http://boinc.berkeley.edu/wiki/Installing_BOINC_on_Fedora 

Where stuff ends up: 
/var/lib/boinc/...!
/etc/rc.d/init.d/boinc-client!
/etc/sysconfig/boinc-client!
/etc/logrotate.d/boinc-client!
/usr/bin/boinc client , boinc , boinccmd!



Installing BOINC on Ubuntu 
System > Administration > Synaptic Package Manager 

  Search for “boinc” 

  For  “boinc-client” and “boinc-manager” set “Mark for installation” 
  Apply 

Applications > System Tools > BOINC Manager 

Where stuff ends up: 
/var/lib/boinc-client/...!
/etc/boinc-client/... !
/etc/init.d/boinc-client!
/etc/defaults/boinc-client!
/usr/bin/boinc client , boinc , boinccmd!



Installing BOINC from tarball 
Use the  Berkeley Installer for other Linux distributions, or to participate in 

alpha testing:   http://boinc.berkeley.edu/download.php 

!$ mv ~/Desktop/boinc_6.10.56_i686-pc-linux-gnu.sh $HOME!
!$ cd !
!$ sh boinc_6.10.56_i686-pc-linux-gnu.sh ! !  !
!$ cd BOINC!
!$ ./run_client –daemon!
!$ ./run_manager !

The disadvantages to using the Berkeley installer are:  

•  installs BOINC in a way that fails to take advantage of Linux security features.  

•  the BOINC binaries use more memory than they really need to because several 
shared libraries are statically linked.  

•  does not install BOINC as a daemon (though you can modify the installation)   
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Building BOINC from source 
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$ cd /tmp!
$ svn co http://boinc.berkeley.edu/svn/branches/boinc_core_release_6_10 !
$ cd boinc_core_release_6_10!
$ ./_autosetup!
Bootstrapping configure script and makefiles... !

$ ./configure --prefix=/usr/local/boinc -–disable-server!
. . . !
--- Configuring BOINC 6.10.58 (Release) ---!

--- Build Components: (client manager libraries) ---!
$ make !

 boinc_client  boinccmd client/ 

 boincmgr clientgui/   

Building BOINC Manager 
requires  wxWidgets 2.8.3 
and GTK 2 



Remote Control of Clients 
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The BOINC Manager on one host can connect to and control the 
BOINC core client (daemon) on another host.   (RPC via port 31416) 

BOINC Manager > Advanced > Select Computer … 

To enable this requires: 
1.   boinc-client --allow_remote_gui_rpc    

(or put selected hosts in the file remote_hosts.cfg )!

2.  Password in file gui_rpc_auth.cfg!

See  http://boinc.berkeley.edu/wiki/Controlling_BOINC_remotely !



Account Managers 

1 September 2010 Mid-Hudson Valley Linux Users Group 17 

Select projects and control hosts, all from a single centralized web site.  

http://www.facebook.com/progressthruprocessors 

http://boincstats.com/bam/ 

http://www.gridrepublic.org/ 



GPU Coprocessors 
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 See  http://boinc.berkeley.edu/wiki/GPU_computing 

Some Graphics Processing Units (GPU’s) can perform mathematical calculations 
at very high speed, and some BOINC applications can make use of the GPU as 
a co-processor. These applications can run from 2X to 10X faster than the 
CPU-only version. 

•  NVIDIA devices must support CUDA  (see list) 
•  ATI devices must be based on AMD R600 and AMD R700 or later. 

Projects must provide a GPU version of their application.  

Projects with NVIDIA applications: 
•  GPUgrid.net   
•   SETI@home   
•   Milkyway@home 
•   AQUA@home   
•   Einstein@Home  (GPU+CPU) 
•   Collatz Conjecture   
•   PrimeGrid   
•   DNETC@Home  

Requires BOINC 
6.4.5 or newer 

Projects with ATI applications: 
•   Collatz Conjecture   
•   Milkyway@home 
•   DNETC@Home   

Requires BOINC 
6.10.17 or newer 



Credit and Teams 
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http://boincstats.com/  (and see http://boinc.berkeley.edu/links.php#stats) 
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http://www.useit.com/alertbox/participation_inequality.html The 90-9-1 rule 



Amplification of Effort 
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Volunteers 
(~2,000,000) 

Projects 
(~60+35) 

Devs 
(3+100) 

http://boincstats.com/ http://boinc.berkeley.edu/trac/wiki/ProjectPeople 



http://boinc.berkeley.edu 



Documentation and Help  
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• BOINC User Manual: http://boinc.berkeley.edu/wiki/User_manual 

• BOINC FAQ Service:  http://boincfaq.mundayweb.com/ 

• The Unofficial BOINC wiki:  http://www.boinc-wiki.info/ 

• BOINC Forums:  http://boinc.berkeley.edu/dev/ 

• Online Help via Skype (or text): http://boinc.berkeley.edu/help.php 

Project Creation/Software Development:  http://boinc.berkeley.edu/trac/wiki 

…and every project has on-line forums, for both 
project help and BOINC help 



Closing points… 

•  BOINC projects are separate from The BOINC Project               
(though many projects cooperate together) 

•  The “spare” cycles which volunteers donate can add up 
to real research results. 
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Creating a BOINC project 
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http://www.spy-hill.net/~myers/help/boinc/ 

1.   Choose a server (Linux, but which distro?) 
2.   Obtain required Software (server_stable via SVN) 
3.   Set up database server (MySQL) 
4.   Build the BOINC server software 
5.   Run the make_project script 
6.   Set up the web server (Apache) 
7.   Adjust and check the configuration 

a)  File Permissions  
b)  Database passwords  
c)  config.xml!
d)  Scheduler 
e)  Feeder  
f)  periodic tasks  

8.   Create and deploy your application… 
9.   Customize your web site  

a)  Project Home Page 
b)  Discussion Forums 
c)  RSS News 
d)  Client web links (gui_urls.xml) 
e)  Simple GUI icons 

Quick-start alternative:  
BOINC server Virtual Machine 

http://boinc.berkeley.edu/trac/wiki/ProjectMain 

It’s just so easy! 



BOINC 
Dataflow 
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Creating BOINC Applications 
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Sample Applications!
•  hello -  Hello, World -- the simplest BOINC program 

•  concat - concatenates two or more input files into one output file (from BOINC) 

•  yello - Yello, World! -- the simplest graphics program for BOINC, 

•  cube - simplest non-trivial 3D graphics application for BOINC 

•  uppercase - reads text from a file, converting it to upper case. (from BOINC)  
 (Do not confuse this with boinc/apps/upper_case, which is a bare-bones application which is 
used by the test_uc.py script.) 

•  lalanne - The Jack LaLanne program - an API Exerciser 

•  sextant - the Einstein@Home screensaver graphics with some fancy additions 

•  starboard - Starboard! - xscreensaver GL graphics suite  

See  http://boinc.berkeley.edu/trac/wiki/ProjectMain 
and  http://www.spy-hill.net/~myers/help/boinc/BOINC_Apps.html  


