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Abstract

navigation and powerful search. It would also fusers

from data formalization attempts when there is not

The paper describes research-in-progress work
on information systems that store semi-
structured data and use heuristics to make
hypotheses about possible data structure. Such
systems are intended to be more user-friendly
as data formalization is performed by
answering simple questions.
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1 Introduction

As the information technology spreads over the glob
more and more people become involved in tasks
storing and exchanging information. Most of thes
people have no skills or time for programming or
installing database software, neither these pemgriedo

e

convenient for every person to share textual infdrom

or multimedia content. In some cases, like notes o
shopping lists, the textual data representati@nsugh.
But in other cases, people also need to struche t
information somehow, to make it convenient to
understand or share, for example, when storing Ism
shop catalogues or club participant lists. Theeeaso

structure.
formalization of the data, which is not always poles
due to inability of a user. Formalization is algfficult

data formalization needed. Blogging systems made fQ

a

enough data to formalize, but it still needs to be

published.
The main challenge here is setting up the data
Making up a ‘schema’ implies proper

if it is impossible to predict, what kind of progies or

variables are about to be stored, before we getigino
data to analyze.

This paper proposes a new approach for building
user-friendly information system, letting a useorst

data in terms of objects of no predefined structaral

simplify formalization of the stored data. Maffin

0Eoropositions about a possible structure of data and
asking user simple questions about it, we can use

provided answers to construct a semantic-awarelsear
in addition to a full-text search. Our hypothesiat
chema’ that fits the stored data can be also dsed
effective visual representation of this data on \ttheb,
5llowing more convenient way to share it. That way
can make use of data structure without forcing tser
explicitly set it up for us.

5 Existing systems

search benefits to that point, as having some datghere are two ways to build an information system
structure allows us to make search queries morgequired that people use now. The first way isttres

meaningful than the full-text search queries. Thee
no tools allowing a non-professional user to setaup
system to store and exchange semi-structured dhta.
requirements for such a system would be:
share it with other users.
It should have a user-friendly interface for data
structuring.
It should also have a convenient search too
making use of the structure created.
In this article we propose an approach to constrgct
such a system.

Such a system would allow users with no
preliminary knowledge of data structures or logiket
full advantage of structured data, such as conwenie
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information in tables. There is a variety of coneen
spreadsheet software products providing intuitivaey w
of data formalization, and there is no problem with
adding new columns if we encounter new fields. The

Users should be able to store information andproblems here are:

The formalism user provides when setting up

the column names is not used for searching, the
search is still full-text. If there are ways to use

complex queries in particular spreadsheet
software system (i.e. queries that use the
‘schema’ provided by user), they are way too

complicated for an average computer user to
understand.

Sharing is complicated, as users often end up
emailing spreadsheet files to each other,
copying rows from one table to another.

The second way of solving the problem is to invite
programmers and data modelers to build a website. T
user explains how exactly the data he intends doest
looks like, and data modelers make up a database, i



most cases a relational one, that is capable oingto structure is exposed to the extent that is usabie f
that data. Programmers then add a web applicatiain t crucial interface and search improvements.
allows user to create, edit and share that datéhen

Web. The problems of this approach are: 4 System architecture and workflow
. Programmers and data modelers’ work requires
money and time. 4.1 Input data and storage

e Any change in a data scheme will require

calling programmers and data modelers again. As questions of building user interface and devielgp

web applications are not in the scope of this paper

. L shall make assumptions about what data we get from
3 System overview and motivating example  yser. we assume that user provides objects, ste. df

In this section we propose a model of an infornmatio Kéy-value pairs, where key values are called pigper
system that meets the requirements stated iR2MES, and values are calleo_l property values. \We ca
Introduction. state the data we store is semi-structured [1].

The simplest and fastest way to share information An mtumve solution for_storlng objects discussed
with someone is to use the Internet, so we propose above is a document-oriented database, ‘suc_:h ’as
system to have a website interface. User shoulabbee ~©OUChDB or MongoDB, as the structure of ‘object
to create objects — named key-value mappings of ngescribed above strptl_y corres_ponds to the stra_ocmi
predefined structure (as mentioned above) — ane sto document’. In addition, using document-oriented

them in a personal set. To illustrate the relatedl@t@base will make it easy to store data in a cloud
workflow, let us consider an example. storage. Another solution could be an XML database.

Suppose the user intends to store car rental data a
share it with current and prospective clients. €hisr
only one basic action a user can perform whenistart We have no data model predefined when user strts t
to work with the system — create an object. The usepush data into the system, and, accordingly, our
describes a car in terms of properties: {‘transiiss: database has no schema. But as the user inputs some

4.2 Workflow

'manual’, ‘mileage’ : '30000km’, ‘horsepower : data, we make hypotheses about its structure, whéh
‘101'}. He also gives the object a name — ‘Skodathen check by asking the user simple yes/no questio
Octavia | Tour’ — and saves it. After saving thgeah One can think of information about data structure

he is offered to create another one with the samwe get from user as a schema [2]. As schema in
property names, so he now only needs to fill inpprty  relational database systems is defined before ngfori
values. As the quantity of user's objects increaser  actual data, and should be supported by DBMS, we
gets exposed to the first question. The systemutsitp  propose a term ‘heuristic schema’ for data model
number of objects (most likely with the same proper information that is built according to data. Heticis
set) and asks a user if it is possible to givetladlse = schema can emerge only after the data is storeditan
objects a common name. The user’s answer, if pesiti is only supported on application level.

(e.g. ‘Vehicle’), is used as a name of a new classs )

is how classes are created. 4.3 Making hypotheses

information. Suppose we have two classes registered yatapase, and consider different hypotheses can be
Vehicle’ and ‘Truck’, only differentiating in a &go  made when analyzing their structure. The names

weight’ property the ‘Truck’ class has. The SYStemexampIes of such hypotheses are given below:
outputs a number of objects of both classes and ask , Heyristic class. If a number of objects have

whether all ‘Truck’'s are ‘Vehicle's. If user confis, exactly the same property names, they are

the corresponding subclass relationship is regidter probably in the same class. The problem of
By the time the user has published enough finding classes is discussed below.

information, he is also being asked, whether the Heuristic subclass. If heuristic class A has

‘horsepower’ property is always a number. If trtles property names PP, P, ... P, and class B has

propﬁrt)r/] is (rjeglstered to bg ?cf a certam (rj]ata.type property names PP, P;, ... P, ... Pn, heuristic
All the data structure information the system gets class B is a subclass of heuristic class A.

]:)rotrpmizuastiei)rns Balqﬁwer; erl15anu?)ebqecftocrzlagsi%::atlir;tﬁ rface Heuristic data type. If property values stored
P ' 99 J e under property name N are always numbers,

nawgz’qor: tBroughI userts objegts d 'Sh airratngid property N is probably numerical. The same idea
accotr_ ng yb. ?er 5]‘:50 g_ets odrgarluze S (IJDH;U St or can be used with any popular data types, as
f:rfea Ingt_ 0 Jic s 0 I.ée%'s eri c Iasses.t da a type strings or URLSs. In general case one can think of
information aflows validation of newly create ottfe any constraint that applies to values of N
if they belong to a registered class. t data t 3
The example shows how the system takes advantage property as a data type [3] : ,
Each of these hypotheses triggers asking user a

?;rme;Tﬂt%ita :;Lqr?tursg&]/vnlgout ;2:%22 l;\?jr tcr)omgj'n corresponding question, as his answer causes tiefuta
ization. INg simple quest Proveein o confirmation. If a hypothesis is confirmed, user

related object examples to assist answering, data



also asked to give a new heuristic data structuranae, 5 Related work

to make it usable in further data input or seanabrigs. ] ] ) )
Ideas discussed in this paper are connected with

4.4 Using string distance for class hypotheses Semantic Web technologies in a way they also intend

. - . add some additional structure to the weakly stmectu
Making heuristic cl_ass hypotheses only_ In casexaf_:'e data sets [7]. Semantic Web has a great stack of
match of all the object property names is uselesmse ({echnologies for storing and exchanging semantia,da

of_user’; mis_spellings. This problem can be solve ike OWL, RDF and others, that can be used asradbr
using string d_|stances for property names. _representation of heuristic schema.
As two objects belong to the same class only having

the equal number of properties and property vahaes
no impact on making class hypothesis, let us censid 6 Future work

the sets of N property name strings. Dealing withwe are currently working on a prototype of the
misspelling problem, we use Damerau-Levenshteijjescribed system. It is planned to:

distance for measuring difference between the gdrin . Use semantic web standards for schema
Damerau-Levenshtein distance is a string metriergiv representation.

by counting minimal amount of insertions, deletiats « Use current research results in automated
transpositions to transform one string to anothéese ontology construction for heuristics.

operations correspond to more than 80 percent of However, the main direction of our research is
human misspellings [4]. associated with cluster analysis. It is planneditine

‘With distance between individual property namegjnmilarity on the whole object set, regardless mipgrty
strings defined, we now need to define a similarityamaynt. This will enable using clustering algorigym
measure be_tween string sets, which represent sbjectynich are useful for hypothesis construction:

Let us consider two sets A =&, ..., &} gnd .B = . Hierarchical clustering results in a

{by, b,, ..., by} and Damerau-Levenshtein distance dendrogram, which can be used to build a
function d(& B). Given a particular mapping F: 4 B, taxonomy h)}pothesis.

similarity between two sets can be calculated as Validation within unclassified object set —

follows: N error hypothesis proposed for objects not
s= Z d(a;, F(a) (1) belonging to any existing cluster.
= 7 Conclusion

As objects having the same property names belongne described system acts like a compromise between
to the same class regardless of the order in whicRasy and convenient text storage and powerful and
properties are listed, we need to find the leassite  searchable fixed schema databases. It allows wser t

distance between two sets. The problem of finding guplish data as soon as possible, and it also has a
mapping function F so that S is minimized is kno&n  penefits of a structured data storage.

an assignment problem [5], which can be effectively

solved by Munkres algorithm [6]. After using the

algorithm to determine F, we use the correspon8iag References
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