
THE VOLUNTARY DISTRIBUTED COMPUTING PROJECT OPTIMA@HOME* 
Kurochkin I.I.1, Afanasyev A.P.1234 

Institute for Information Transmission Problems of Russian Academy of Sciences, Moscow, Russia1 
2Higher School of Economics National Research University, Moscow, Russia2 

3Moscow State University, Moscow, Russia3 
4National University of Science and Technology “MISiS”, Moscow, Russia4 

kurochkin@iitp.ru, apa@iitp.ru 

Abstract: Features of use of the distributed heterogeneous systems for carrying out numerical experiments are considered. The method 
of the organization of small diverse experiments within one umbrella project of the voluntary distributed computing on the BOINC platform 
is offered. Benefits of carrying out small numerical experiments are given in the umbrella project. 
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1. Introduction 

Use of supercomputers imposes serious financial obligations on 
researchers as it is necessary to buy time of high-performance cloud 
system or to buy the supercomputer, and also to organize and 
support supercomputer infrastructure. In this regard the concept of 
the distributed computing and use of grid-systems can solve a 
problem with big computing complexity and do without essential 
financial expenses.  

Within the distributed computing representing a method of the 
decision of huge computing tasks with use of the computers 
integrated in the computing system voluntary computing  is of 
special interest. It the distributed computing with use of voluntarily 
provided computing resources. 

There are several platforms for the organization of the 
distributed computing: Globus [1], Condor [2], but the most 
widespread is BOINC [3, 4] at the moment. 

The BOINC platform (Berkeley Open Infrastructure for 
Network Computing) is an open non-commercial software for the 
organization of the voluntary distributed computing on personal 
computers. BOINC has client-server architecture and consists of 
client part and server. Is a universal platform for calculations in 
various areas of science (mathematics, molecular biology, medicine, 
astrophysics, telecommunications etc.). The client part can be 
established on all widespread operating systems: Microsoft 
Windows, Linux, Mac OS, etc. The server part is intended for 
management of the project – the distributed computing on a certain 
computing task.(Fig. 1) 

Projects of the distributed computing on bases of the BOINC 
platform share on 2 types:  

1. public projects with participation of volunteers [5]; 

2. closed (internal) projects with use of the available 
computing means[6].  

 
Fig. 1 BOINC-project scheme. 

On the basis of the BOINC platform in detail about 100 projects 
of the voluntary distributed computing to which about 14 million 
computers are connected [4] worldwide. The majority of voluntary 
distributed computing projects – scientific experiments of the 
leading world universities and scientific organizations. Total 
computational capability of computers of volunteers exceeds 
computational capability of the modern supercomputers in top500. 

The projects have the task which can break into a set of 
independent subtasks. Such type of tasks is called "bag of tasks" [7].  

2. Volunteer distributed computing features 

However voluntary computation has a row of features which 
can significantly decelerate computation, and use of heterogeneous 
grid-system superimposes certain restrictions for the organization of 
a computing experiment: 

 Heterogeneity of nodes of distributed system, and as a 
result different speed of calculation; 

 Self-sufficiency of calculations on different nodes; 

 Unreliability of communications and possible switch-off 
of computing nodes; 

 Non-constant time of the continuous operation of a node 
and difficulty of calculation of the long jobs; 

 Impossibility of constant coordination of calculations 
between nodes; 

 Existence of errors and time delays when calculating; 

 Complexity of development of computing applications for 
all types of computing nodes. 

The features characteristic of BOINC-projects of the voluntary 
distributed computing: 

 Need of fine setup of loading balancing system;  

 Computing complexity of jobs can't be very huge that the 
average computer could process the job less, than for 8-9 
hours; 

 Need of validation of results; 

 Small size of the input data and result; 

 Existence of replication of subtasks (workunits); 

 A problem of big tails when the quantity of nodes are 
significantly higher, than the number of the remained 
workunits; 

 Need of interaction with community of volunteers 
(crunchers); 

 The computing application shall work at the computing 
nodes without installation of the additional software; 
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 Upgrade of the computing application for saving 
checkpoints. 

3. Motivation of crunchers 

The involvement in projects of voluntary computing doesn't 
bring to users (crunchers) providing the computational capabilities 
any advantage and often requires certain costs of purchase of the 
necessary equipment, payment of the electric power. The pacing 
driving factors forcing people to participate in projects of voluntary 
computing are [8]: 

 Realization of the participation in discoveries; 

 Help to science; 

 Sporting interest (just for fun). 

For maintenance of interest among volunteers, the credit system 
granting a certain number of credits, depending on volumes of the 
executed computation was entered into BOINC. Credit systems in 
BOINC can vary depending on the project and consider its features 
that allows to develop the most suitable and objective mechanisms 
of grant credits. 

Some projects imply charge of different virtual prizes (badges) 
for a contribution of users to computational capabilities of the 
project. These badges have an appearance of special images which 
are displayed on the web page of the project opposite to user name. 

They show different achievements of the cruncher, for example 
summary volume of the carried-out computation, an average day 
value, involvement time in the project. 

The following steps are necessary for increase in interest of 
cruncher in the project: 

 The publication of new information on the project 
website; 

 Support of existence of a large number of the workunits 
ready to be sent; 

 Support of back coupling with administration of the 
project; 

 Existence of checkpoints in case of execution of 
workunits on computing nodes. 

4. The umbrella project 

The umbrella project is meant as the project in which there are 
several independent computing applications. In a client part of 
BOINC there is a functionality which allows to select estimated 
applications for start. 

Frequent mistakes at deployment of projects 

 Lack of checkpoints in the calculation application; 

 Lack of feedback with administration of the project; 

 Lack of the popular scientific description of a numerical 
experiment on the project website; 

 Long absence of new tasks and idle time of the project; 

 Lag of computers of volunteers during the work of the 
computing application; 

 Emergence of mistakes when calculating at the most part 
of crunchers; 

 Long time of calculation of tasks (more than 1 day); 

 Lack of assessment of operating time of each workunit. 

List of tasks 

List of tasks in case of deployment and providing of the project: 

1. Technical expenses: 

1.1. Creation of the computing application with checkpoints; 

1.2. Creation of the generator of input data; 

1.3. Creation of the validator and aggregator of results; 

1.4. Fine setup of parameters of a server part BOINC project. 

2. Organizational expenses: 

2.1. Registration of the domain; 

2.2. Creation of the website of the project; 

2.3. General description of scientific and administrative group 
of the project; 

2.4. The organization of competitions in the project. 

3. Interaction with crunchers (attraction of new resources and 
holding of available): 

3.1. Popular scientific description of a scientific component of 
the project; 

3.2. The regular popular scientific description of the made 
numerical experiments; 

3.3. The regular publication on the website of the project of the 
received results; 

3.4. Interaction with community of crunchers; 

3.5. Blogging of the project and publication of links to scientific 
articles. 

4. Additional expenses: 

4.1. Development and deployment of credit system; 

4.2. Development setup of system of output of the badges; 

4.3. Design of the website and information website of the 
project; 

4.4. Personalization of the received results when the volunteer 
can learn that he reads at present. Visualization of results, if it 
possible. 

Use of the umbrella project of the voluntary distributed 
computing allows to reduce significantly costs of the organization 
and to providing of the project. It is only actually necessary to finish 
the computing application and to make the small description of the 
made experiment.  

There is an opportunity to make small numerical experiments. 
At the same time different resources for calculation can use 
applications (CPU, GPU, Intel Xeon Phi etc.). 

The Optima@home project which was initially created as the 
project for the decision of tasks of finite-dimensional optimization 
became umbrella now. At present in the project 3 independent 
estimated applications are tested. 

5. Conclusions 

Compilation of the activity list and assessment of expenses in 
case of deployment and providing of the volunteer distributed 
computing project – guarantee of its successful functioning and 
increase in computational capability. 

Use of the umbrella project allows to make small experiments 
with the minimum expenses on the existing project with big 
computational capability. 
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