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1. Introduction 

There are a few ways to write down a scientific experiment. Some use a workflow 
notation such as [2] or [3] and some use a set of scripts such as [4]. In any case scientific data 
is produced which often requires further analysis and annotation for future reference or 
validation. In fact, the amount of produced data is so big that it becomes a problem to manage 
it and not to forget about it. Another issues related to data management are provenance and 
ownership. In this paper we propose a lightweight framework for data and metadata 
management independent of an experiment computing engine. 

2. State-of-the-art 

Preservation of scientific experiments and data produced by them is a subject of work for 
different experiment engine teams. For instance, so called Research Objects are investigated in 
[1]. The work, however, tends to be specific for a given engine. The scientist is therefore 
forced to use different solutions when switching between engines or cooperating with someone 
who uses different software. In terms of service maintenance it became a standard to use 
cloud-based resources for scalable and reliable deployments. PaaS (platform as a service) 
software is available for setting up private sites (e.g. [5]) to offer robust services for dynamic 
data management. 

3. Description of the solution 

The framework (depicted in Fig. 1) supports the scientist in creating the data model, 
deploying corresponding data repository to the PaaS site and managing the data. 

Building the model consists of creating a set of entities of simple data types and defining 
relations among them. The process is straightforward and allows users to express their data 
schema without knowing anything about complex data notations (e.g. RDF, XML or OWL). 
When the model is ready it can be deployed as a repository owned by a user or a group of 
users. The repository after deployment exposes a REST endpoint through which data 
management can be performed. The models stored in DataNet can be discovered by other 
users and if the related data is accessible publicly combined data sets (data coming from 
different repositories but belonging to the same model) can be acquired. This constitutes a 
separate research area where data is no longer being produced but only queried to obtain valid 
scientific results. 

DataNet does not replace existing storage facilities but provides a way to annotate the data 
already stored on dedicated storage sites. This lets scientists keep track of their data and 
manage it better. Adaptors for different storage sites are also a part of DataNet for easy data 
access. 



 

Fig. 1. Concept of DataNet architecture and deployment of data repositories. 

4. Results 

The first prototype of the framework allows for creation of models with several entities 
and relations among them. Automatic deployment to the PaaS layer is already in place and a 
ready to work repository can be setup in a matter of minutes. The deployed repository 
generates convenient REST templates for a basic CRUD set of operations on entities. 

5. Conclusions and future work 

The framework prototype for managing scientific data is operational and the tests showed 
that it can scale well for many repositories. The future work includes handling model 
modifications and propagating the changes to data repositories. Also, support for different 
storage technologies would enable wider adoption of the solution in cases of specific 
requirements such as data size or query rate. 
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