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Abstract. The amount of data produced by current experiments in systems
biology is enormous. Some database and software support for biology experi-
ments exist but usually deal just with some part of data and metadata manage-
ment. Primary data are only occasionally analyzed in-depth and shared. Studies
showed that cost of data sharing is cheaper than experimental work. Experimen-
tal costs are several orders higher than data. Therefore, being up to date is a
worldwide problem for all users of biology applications. In practice, the prob-
lem extends to general fields such as knowledge mining, experiment quality and
repeatability, and the philosophical epistemology of biological problems.

The BioWes project is inspired by several similar projects that try to solve a
substantial contemporary problem of sharing big amount of experimental data.
There are several projects that offer the solution for data sharing (for different
types of data). The problem is that the amount data produced by experimentalists
is constantly increasing and the speed of internet will always be a step behind.
The effective and easier way how to share experimental data between researchers
is to share metadata. Metadata means the overall knowledge about the experiment
that consist of complex information of experimental procedure and knowledge
that can be extracted from data automatically or manually by post-processing. The
data itself is meaningless without any additional knowledge concerning the expe-
riment. There is no project that can offer the whole concept of experimental data
sharing and data processing based on the sharing of knowledge.
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1 Introduction

The project BioWes is inspired by several similar projects that try to solve a
substantial contemporary problem of sharing big amount of experimental data. There
are several projects that offer the solution for data sharing (for different types of data).
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The problem is that the amount of data produced by experimentalist is constantly
increasing and the speed of internet will always be a step behind [1]. The effective
and easier way how to share experimental data between researchers is to share the
metadata. Metadata means the overall knowledge about the experiment that consist of
complex information of experimental procedure and knowledge that can be extracted
from data automatically or manually by post-processing. Data itself is meaningless
without any additional knowledge concerning the experiment. There is no project that
can offer the whole concept of experimental data sharing and data processing based
on the sharing of knowledge (see Fig.1).

The main reason of sharing metadata data is to save money and time necessary for
experimentation and to compare the results between different experimenters. Data
sharing and especially metadata sharing can be understood as the advertisement of the
experiments of a particular experimenter. Experimental data sharing and comparison can
help to improve experimental procedures and defining of standards in this area [1, 2].

Local machine Public web server

Group (institute) server

Fig. 1. Scheme of the sharing and usage of data and metadata database on the example of Bio-
Wes system

2 Protocol Generator

Scheme of the usage of BioWes system are shown on Fig. 1. Software interface,
which is in the direct contact with a user (experimenter) is called Protocol Generator.
It is a standalone application that should ensure the repeatability and correctness of
the biological experiments. The tool is designed to lead the experimenter through the
particular type of experiment as a supervisor and to help him. Protocol generator has
two purposes: the first one is to check that the procedure of the experiment has been
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done precisely and the second one is to produce all important settings that are part of
the experiment in the form of report on the experiment. The method to ensure precise
realization of experiment is to check if all the necessary parameters and steps of the
experiment have been set and done. The list of necessary parameters and steps for the
particular type of experiment comes up from the analysis of biological experiments
from different research institutes.

The description of the experiment can be created by the user for specific
experiment. Graphical user interface Protocol designer has been implemented for this
purpose. The protocol template can be created by any BioWes user who can define all
the important conditions of the experiment. The user can use 10 basic components for
definition of the protocol. The protocol of experiment can be shared among the people
who realize the experiment instead of students to ensure the repeatability of the
experiment.

The template can be later modified for new experiment to speed up the process.
Main advantage of the electronic protocol is that there is a direct link between the
protocol and experimental data. Both are stored in the central database and can be
used for obtaining future data.

Protocol generator supports external plugins for mining information about setting
of devices from external files. The plugins can read the information about some
parameters of experiment form files produced by measurement device (magnification
of microscope) and fill it into the protocol. Plugins are using open interface and
therefore it can be created by the users for specific devices.

3 Local Database

The main purpose of local data management tool is to organize and store the raw
experimental data directly on the site of the institution (experimenter). The local data
management tool provide the functionality of data storing, searching, filtration and
reporting. The tool is connected to the Protocol generator to support the reporting of
experiments on the higher level of metadata. Local data management is realized as a
specialized database that will be optimized to the type of experimental data produced
by particular institution. The database with uniform interface is modified according
to the needs of the particular experimenter to reach the aims of different experiments.
The local management tool provide the communication module (interface) to global
data management tool (web based data sharing). The global data management tool is
used for metadata sharing between different institutions and the public. The process of
communication between local and global data management tools will be under full
control of the institution. Therefore only metadata can be shared with the rest of
scientific community or the public. The advantage of this approach is the direct
control of ,,what I am sharing with the others*. [3]
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4 Sharing and Management

The central data storage is realized as combination of local data storage (located at the
institution) for raw data and one central data storage selected metadata. The data
structures in central database will be defined generally to cover all the different
metadata types and to upgrade the structures in the future. [4]

The central data storage serve as the first option for searching the experimental da-
ta through metadata and allow the user to find the proper experiments and results. All
the metadata are available using the XLLM data structures exchange.The BioWes ex-
perimental data and metadata management allows:— fast information search — the
usage of data structures indexing and advanced algorithms of query execution plans
minimize the time response of data storage — standardized system control — the com-
mercial database ensure the safe and secured operation of the database.

The central database will be in cooperation with the information system. The in-
formation system provide the parameterization of the central storage, user accounts
control and policy. Data from central database are presented using the web presenta-
tions to the different kind of the scientific and general audience controlled by the
access rights.

The interface is used as an interpreter between central data storage, local data sto-
rage and visualization framework.

The user friendliness of the central database is supported by the visualization
framework. The visualization framework will be implemented as several software
modules and interface for extensions of information system. The visualization frame-
work allow simple and intelligible visualization and comparison of the metadata and
results of searches. It is based on the mix of existing modules and third party modules.
The third party modules could be plugged into the central data storage for the user of
the system. The modules are focused on raw data processing, data mining and aggre-
gation of the metadata. Standard interface of the central data storage will allow the
user to upload the extracted information back into the central storage, describe it and
integrate it into current structures.

One part of the web solution will be the offer of tools for raw data post-processing.
These tools are highly specialized for experimental data processing. They can be
used by anyone to produce metadata from raw experimental data and share metadata
using BioWes web solution. The list of the tools can be extended by any third party
tool for biological data processing. Several tools we are working on directly under the
project:

— Cell time lapse image processing and representation
— LC-MS measurements filtration and analysis
— Software for behavior analysis of aquatic organisms
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