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Abstract

We present a concept of the information system for intensive work with metadata in heterogeneous data store to modify dynamically
both the data and the metadata models by user. This concept is illustrated by example of such information system for the project
where the digital registrar is developing for the culture heritage of Old Russian paintings, namely Dionisius frescoes in the
Cathedral of the Nativity of the Virgin at the Ferapontov Monastery painted in 1502.
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1. Introduction

In various applications, key problem is the choice of information system to provide effective work with data. Now
there are many IT solutions with wide spectrum of services to meet different types of application requests such as cost
of the system and its technical support, flexibility, scalability, openness, DBMS choice etc. One of the most popular
information system of this type is the CRM (Customer Relationship Management) ones [1] targeted on automation of
working processes in companies and organizations. However, for small companies and organizations CRMs are too
expensive. In these cases, work with data is reduced to data storage in file system on local discs, or in public cloud
resources [2] such as GoogleDrive and OneDrive.

It is worth to note that decisive factors, such as data types, are fixed in existing information systems. It brings to
the problems in case when data heterogeneity is changed during the life of the application project. Now dynamic
modification of data models and types of connections between them becomes to be more and more important, as well
developing functionality of the system and developing methods of data elaboration and analysis. Furthermore, the
time dimension becomes to be important too, when data, coming in time, should be jointed in tracks according hand-
picked data attribute. An illustrative example can be medical registers where data of medical investigations and
analysis should be collected in the time tracks for each patient.

Note that for such data attributes as heterogeneity, links to other data (e.g. time tracks), data models binding to the
elaboration and analysis methods, history of the data birth and changing, special terminological concept metadata
(data about data) has been developed much last 10-15 years. One can mention onfologies [3] as one of the most
productive developments in this direction. However, work with metadata has static character in existing IT solutions,
without possibility of dynamical modification or formation of new data models. In following we will use the term
data for input data and for derived data of the same type, and will use the term metadata for derived data describing
data structure, details of the data provenance (history), links with other data or with metadata etc.

Thus, it is an open problem now to develop the toolkit to equip users with ability to organize the dynamical
modification of data and metadata models in transparent and easy way.

Formulations above have a conception character but we will not develop here the corresponding theoretical
constructions in deep. Instead we present key points of the realization of this conception for specific class of
applications, where

v’ data are stored in file system while metadata can be placed in relational database to ensure high performance
for search and filtering;

v users work with metadata during the preparation of data processing jobs while the actual data are used when
the job is performed.

the physical conditions of the frescoes are good and stable for now. It gives additional argument for creation
specialized information system described above for this culture heritage. Important point is that such a system could
(or even, should) be extended with data provided by future investigations of the physical condition of the frescoes.

the digital registrar is under creating. In Section 3 an architecture is discussed for the SUBMiT toolkit designed taking
into account specifics of the application chosen. In Section 4 the pilot programming implementation is discussing in
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