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Introduction

Why is volunteer computing important?

It can supply more computing power to science.

It can’t be bought; it must be earned.

It encourages public interest in science.
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Introduction

What is BOINC?

Berkeley Open Infrastructure for Network Computing

Active users: 262,919 volunteers
Active hosts: 845,104 computers
24-hour average: 7.680 PetaFLOPS

originally developed to manage the SETI@home project

the first project Predictor@home launched on June 2004

over 50 projects on astronomy, biology, physics, games, . . .

licensed by LGPL, supported by Windows, Mac OS X, Unix

Pan Zan (panzan@itp.ac.cn) Computing with BOINC November 8, 2012 4 / 31



Introduction

What is BOINC?

Berkeley Open Infrastructure for Network Computing

Active users: 262,919 volunteers
Active hosts: 845,104 computers
24-hour average: 7.680 PetaFLOPS

originally developed to manage the SETI@home project

the first project Predictor@home launched on June 2004

over 50 projects on astronomy, biology, physics, games, . . .

licensed by LGPL, supported by Windows, Mac OS X, Unix

Pan Zan (panzan@itp.ac.cn) Computing with BOINC November 8, 2012 4 / 31



Introduction

http://boincstats.com/en/stats/projectStatsInfo
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Introduction

http://boinc.berkeley.edu/projects.php
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Introduction

http://arxiv.org/abs/1207.7176
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Introduction

http://casathome.ihep.ac.cn/index.php
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Introduction

More than volunteer computing

create a Virtual Campus Supercomputing Center

as a grid platform, e.g. the SZTAKI desktop grid project

integrate BOINC with Condor-G, Globus GRAM, GRAM-WS
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Design and Structure Client Structure

BOINC Manager

Easy to get started:

Choose projects

Download and run Boinc software

Enter your account information

Client-server architecture

Remote procedure call mechanism

Running as a daemon on Unix

Command line and BOINC manager

Advanced view and simplified GUI
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Design and Structure Client Structure
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Design and Structure Client Structure

Boinccmd tool
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Design and Structure Client Structure

How the software works
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Design and Structure Client Structure

BOINC for Android
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Design and Structure Server Structure

Components and features

Linux, Apache, MySQL, and PHP

work generator, scheduler, feeder,
validator, assimilator, file deleter,
transitioner

homogeneous redundancy

workunit trickling

locality scheduling

work distribution based on host
parameters
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Design and Structure Server Structure

Credit system

https://boinc.berkeley.edu/wiki/How BOINC works
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Design and Structure Server Structure
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Design and Structure Server Structure

Security issues

Result or credit falsification replication and validation

Malicious executable distribution code signing

Overrun of data server upload certificates

Theft of project files encryption (little effect)

Theft of participant account info firewall, encrypted protocols

Intentional abuse of participant hosts account-based sandboxing

Accidental abuse of participant hosts pre-released testing

http://boinc.berkeley.edu/trac/wiki/SecurityIssues
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BOINC Applications Customized Scheduling

Job wrapper

Any application can be run under BOINC using a wrapper.

The wrapper handles all communication with the core client.

The job file describes a sequence of tasks.
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BOINC Applications Customized Scheduling

Plan classes

whether an application should run on a particular host;

what resources it will use;

how fast it is expected to run.
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BOINC Applications Application Programming Interface

Basic APIs

the header: #include "boinc api.h";

initialization: boinc init();

termination: int boinc finish(int status);

resolving file names: int boinc resolve filename(char

*logical name, char *physical name, int len);

I/O wrappers: boinc fopen(char* path, char* mode);

checkpointing: int boinc time to checkpoint();

critical sections: void boinc begin critical section();

void boinc end critical section();

reporting progress: boinc fraction done(double

fraction done);
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Project Management Creating a Project

What is a project?

database + directory structure + configuration file

It is easy to create a project with the make project script

Each project is publicly identified by a master URL.

A project can be started or stopped by using control scripts.
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Project Management Creating a Project

Directory structure

PROJECT

apps bin cgi-bin download html

inc ops project stats user user_profile

log_HOSTNAME keys pid_HOSTNAME upload

The upload and download directories may contain millions of files. For
efficiency they are normally organized as a hierarchy of subdirectories.
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Project Management Handling Jobs

Single job submission

boinc submit [boinc-options] program [program-options]

--infile: specifie an input file

--stdin: direct the given file to the program’s stdin

--outfile: specifie an output file

--stdout: direct the program’s stdout to a given file

--platform: on which the program is to be run

--jobs: show a list of jobs both in progress and completed

--abort: abort a given job
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Project Management Handling Jobs

Job processing

A work generator creates jobs.

A validator compares replicated results and selects one of them
as ‘canonical’, or correct.

An assimilator handles validated results, storing them in an
archive or database.

A feeder creates a shared-memory segment used to pass
database records to CGI scheduler processes.

A transitioner handles state transitions of workunits and results.

BOINC has two mechanisms that let you control what hosts a
job runs on: broadcast jobs and targeted jobs.
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Project Management Handling Jobs

Other tools

xadd: add platform and application records to the database

demo submit: submit a job for existing application

demo query: query a job created with demo submit

status: show the status of all daemons and tasks

cancel jobs: cancel the job(s) with the given name or IDs

update versions: create application versions

crypt prog: create a key pair for coding signing

sign executable: sign executable files

manage privileges: grant or revoke the manage privileges

Pan Zan (panzan@itp.ac.cn) Computing with BOINC November 8, 2012 27 / 31



Project Management Maintaining the Project

Administrative Web Interface

Browse the database

Screen user profiles

Create and edit applications and app versions

Send mass email to users

See a distribution of how many FLOPs results are using

Cancel workunits

View recent results, and analyze failures

Browse stripcharts

Browse log files

Pan Zan (panzan@itp.ac.cn) Computing with BOINC November 8, 2012 28 / 31



Project Management Maintaining the Project

Project web site

Customize the default web content

Customize web appearance with CSS

Make web pages translatable

Create and manage message boards

Protecte message boards from spam

Add a wiki to the project

Integrate web pages with WordPress

Project skins, newsletters, notices

Get more people to participate
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Summary

Review of key points

BOINC is an open-source middleware system for volunteer and
grid computing.

The BOINC framework consists of two layers which operate
under the client-server architecture.

The wrapper runs the applications as subprocesses, and handles
all communication with the core client.

To build a BOINC project, you should have these skills: C++,
Shell, Python, PHP, MySQL, XML, HTML, CSS, JavaScript.

Typically you need to develop these three application-specific
programs: a work generator, a validator, and an assimilator.
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http://boinc.berkeley.edu/dev/

http://www.equn.com/wiki/BOINC

http://en.wikipedia.org/wiki/BOINC

http://legion.pucp.edu.pe/wiki/index.php

http://bioinfo.cs.technion.ac.il/superlink-online/

http://desktopgrid.hu/

http://boinc.gorlaeus.net/F2c.php

http://www.primegrid.com/

http://www.chess960athome.org/

http://qah.uni-muenster.de/

http://www.worldcommunitygrid.org/
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Thank you!
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