NeurOSS | Open Source Software for
Neuropsychological Rehabilitation

Jyrki Rissanen

Media Lab
University of Art and Design Helsinki UIAH,
Hameentie 135 C, FIN{00560 Helsinki, Finland
Jyrki.Rissanen@uiah.

Abstract.  Inrecent years hundreds of successful community-driven open
source software projects have incarnated. However, it is quite hard to nd
similar success stories in the eld of neuropsychological rehabilitation.
This paper describes the core ideas of the NeurOSS project. The project
aims at building an open source software platform for developing tools
for neuropsychological rehabilitation, and gathering up a community of
people from all over the world to contribute to shared collec tion of open
source plug-in components extending and utilizing the core services of
the platform.

1 Introduction and Aims of the Project

It is justi ed to say that there is hardly any multi-purpose o pen source software
platforms available in the eld of neuropsychological rehabilitation. Most of the
products in the market have been made by U.S. companies, anchbse companies
have localized their products only for the biggest market aeas. Almost all the
available products are like black boxes without any possility for localizing
software for di erent languages, or to modifying and extendng the functionality
of it. It is worth mentioning that most of such products are simply too expensive
for the health care organizations in 3rd world countries [1]

The main motivation for initiating the NeurOSS project has b een to address
above problems by creating a carefully documented open soce platform of-
fering a well-known, widely used plug-in architecture for cevelopers to extend
the functionality of the platform for needs of the neuropsydological rehabilita-
tion. The rst version of the platform will be available for p ublic by the end of
2006. At the same time, a few freely modi able plug-ins relaed to dyslexia will
be published, demonstrating the possibilities of the NeurGS platform in real
neuropsychological rehabilitation tasks.

The NeurOSS platform with appropriate plug-in components forms an appli-
cation for certain neuropsychological rehabilitation tasks. If developers document
the programming interfaces of their plug-in components as arefully as the Neu-
rOSS platform will be documented, this will create interesing possibilities for
component reuse in various other applications.
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2 Open Source Software, Community Aspects and the
3rd World

The Open Source Initiative (OSI) [2] de nes open source thisway: \The basic
idea behind open source is very simple: When programmers caread, redis-
tribute, and modify the source code for a piece of software,tte software evolves.
People improve it, people adapt it, people x bugs. And this can happen at a
speed that, if one is used to the slow pace of conventional Safare development,
seems astonishing.” It is up to the community how the NeurOSSproject will
succeed. If a fair amount of the projects creating softwaredr neuropsychological
tasks share their components for common use, the platform wlireach the state
of real importance to neuropsychological rehabilitation.

The idea of Open Source Software is especially tempting wheone considers
the health care sector where a large amount of research resslare available
and waiting to be implemented for the real-world usage. Mostof the research is
universal, which means that the results are equally valid eerywhere. In devel-
oping countries [1] health care system has very limited resarces for purchasing
software products abroad, for example. However, many of thee countries have
succeeded in creating a working education system that traia highly skilled pro-
fessionals. They could easily localize and adapt free operogrce products to
local needs|if only there were such software products available.

3 Technical Overview

The NeurOSS could be described technically as a plug-in pl&rm o ering well-
designed core services for neuropsychological rehabiltian software develop-
ment, which enables easy integration of new innovative modies to the system.
The NeurOSS system uses controlled blackboard approach [3dr interprocess
communication, which allows plug-in programmers to easilypass data to other
components of the system. However, to improve the e ciency d the system,
the direct parameter passing from a component to another is pssible. Direct
signaling can be used as well. The rst version of the NeurOS$latform has
been written using Java programming language [4] [5]. It albws also plug-ins,
written by other programming languages, by using wrappers $]. Java program-
ming language was selected because it is highly platform irependent and widely
known by developer community. Additionally, high quality d evelopment tools are
available for free. NeurOSS servers will o er limited posdbility for distributed
processing which means that NeurOSS servers can access eather s black-
board and servers can send signaling messages with each athe

4 Plug-in Architechture

It is not a new idea to approach challenges of expandability i using plug-
in architecture. The key idea of such architectures is to preide an organized



Fig. 1. Interconnected NeurOSS plug-in servers and some example plg-ins

way for developers to add new functionality to platform with out knowing too
much about the internals of the platform. There are quite a few existing plug-
in frameworks available, e.g. Apache containers [6] and Eigse [7] development
environment. In the NeurOSS project we have selected to use idely known
plug-in framework PicoContainer [8], because the framewdtc makes it easy to
modularize how dependencies between parts of an applicatioare laced up by
dependency injection [9]. It does not require a developer timplement any special
APIs but just ordinary Plain Old Java Objects [10].

5 Platform Services

The inner core of the NeurOSS platform contains only lightweght memory man-
agement routines o ering methods related to blackboard [3]which is used for
interprocess communication, PicoContainer [8] frameworkhandling plug-ins and
their dependencies, and routines for communicating with oher NeurOSS servers.

The outer core of the platform o ers some content related sevices, so essen-
tial for neuropsychological rehabilitation applications that it has, for e ciency
reasons, been reasonable to implement the functionality asore services. This
level of services contains e.g. routines handling externalatabase access, timing,
basic mass-storage operations, basic input/output routires and simple network
related routines.

All other functionality will be implemented as plug-in comp onents if there is
no clear reason to do otherwise. Everything related to appliation login, adaptiv-
ity, statistics, data analysis, and input and output routin es for special devices,
for example, will be implemented as plug-ins.



If there is a need for real-time user interfaces requiring vey precise control
of time, such components should be created as separate apgditions using only
services o ered by the NeurOSS platform. This is because rddime features
of Java programming language are not included to the Java Stadard Edition,
which can be downloaded free of charge.

6 Discussion

As careful reader might notice, the architecture of the Neu©OSS platform is
equally well suitable for other kinds of application areas, not only for neu-
ropsychological rehabilitation. The reason for narrowing the application area
to neuropsychology relates mainly to the question of criti@l mass. As already
mentioned, the main key for success is community. If the deveper community
can create enough open source components for di erent task# will be possible
to reach the critical amount of usefulness, which also drawsther projects to
use the NeurOSS platform. Project s homepage athttp://www.neuross.net/

will be opened by May 2006. At the rst phase the homepage willcontain latest
information about the development of the platform and a disaussion forum.
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