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Description

[0001] The object of the present invention is a compu-
ter implemented method for storing ad hoc relations be-
tween previously unrelated database objects assigned
to different database structures. The method finds its ap-
plication in data retrieval and processing systems.
[0002] Prior art defines relational databases (source:
Wikipedia) as a a database that has a collection of tables
of data items, all of which is formally described and or-
ganized according to the relational model. The termis in
contrastto only one table as the database, and in contrast
to other models which also have many tables in one da-
tabase.

[0003] In the relational model, each table schema
should identify a primary column, called the primary key,
used for identifying a row. Tables can relate by using a
foreign key that usually points to the primary key of an-
other table. The relational model offers various levels of
refinement of the table relations called database normal-
ization. (See Normalization below.) The database man-
agement system (DBMS) of a relational database is
called an RDBMS, and is the software of a relational da-
tabase.

[0004] When creating a database, usually the de-
signed uses separate tables for different types of entities,
for example: users, employees, customers, orders, items
etc. What is needed further are relationships between
these tables. For instance, customers make orders, and
orders contain items. These relationships need to be rep-
resented in the database.

[0005] There are several types of database relation-
ships, such as: One to One Relationships, One to Many
and Many to One Relationships, Many to Many Relation-
ships, Self Referencing Relationships.

[0006] These relations have to be hardcoded by the
database designer, which is quite limiting in large data-
bases, where very high number of relations between data
structures may exist. Each change in relations defined
inthe database required deep interference with database
schema and database processes. Therefore, it cannot
be executed by aregular end user of a database system.
[0007] Modifications in complex database schemas
are very demanding as they need a lot of tests, field trials
and experienced database engineers to design and im-
plement.

[0008] SQL provides for creation of Views. A View may
be compared to a virtual table, through which a section
of data from one or more tables can be viewed. Views
however, do not contain data of their own. A View is
stored as a SELECT statement in the database. A View
contains rows and columns, just like a real table. The
fields in a View are fields from one or more real tables in
the database.

[0009] Therefore, in order to create ad-hocrelation be-
tween objects of different tables, one may create a View
and store such view in order to make it available for any
other user of the database system.
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[0010] Views create the appearance of a table, but the
DBMS must still translate queries against the view into
queries against the underlying source tables. If the view
is defined by a complex, multi-table database query then
simple queries on the views may take considerable time.
This results in significant performance decrease.
[0011] Additionally, views are new database objects,
which means they occupy space and operational mem-
ory.

[0012] RDBMS often provides a capability of stored
procedures. Stored procedures allow coupling set-based
power of SQL with iterative and conditional processing
control of code development.

[0013] Drawbacks of stored procedures include limited
portability (especially when moving from one database
type to another; sometimes even between different ver-
sions of the same database), any data errors in handling
stored procedures are not generated until runtime. Ad-
ditionally, too much overhead is incurred from maintain-
ing Stored Procedures that are not complex enough. As
aresult, simple SELECT statements should not be exe-
cuted as stored procedures.

[0014] With SQL, there is a possibility to copy informa-
tion from one table into another. The SELECT INTO
statement copies data from one table and inserts it into
a new table. This creates a new physical table (PT) that
represents data of other tables at the moment of creation
of the new table (PT). If after executing SELECT INTO
there are created new relations, the new table (PT) will
not reflect it.

[0015] Takingintoaccountthe foregoing priorart, there
is a need to design and implement an efficient storing of
ad hoc relations between previously unrelated database
objects assigned to different database structures.
[0016] Thefirstobjectofthe presentinventionisacom-
puter implemented method for storing ad hoc relations
between previously unrelated database objects assigned
to different database structures, the method comprising
the steps of: defining at least three database structures:
A, B and C wherein there exists a relation between ob-
jects of structure A and objects of structure B and wherein
there exists a relation between objects of structure B and
objects of structure C; filtering data of structure A; ac-
cessing structure B using a selected relation between
structure A and structure B; storing information about fil-
tering of structure A and information on selected path
between structure A and structure B; filtering results ob-
tained from structure B; accessing structure C using a
selected relation between structure B and structure C;
storing information about filtering of structure B and in-
formation on selected path between structure B and
structure C.

[0017] Preferably, the information stored is kept in a
form of an XML file.

[0018] Preferably, the XML file includes information re-
lated to selected structures, selected relations and se-
lected filters.

[0019] Preferably, the steps of filtering, accessing and



3 EP 2 843 568 A1 4

storing are executed with respect to a further data struc-
ture D related to the data structure C.

[0020] Preferably,the database is adatabase compris-
ing: a first data structure, stored in the memory, compris-
ing a definition of at least one data set wherein each data
set comprises a data set identifier and logically holds
data objects of the same type; a second data structure,
stored inthe memory, comprising definitions of properties
of objects wherein each property comprises an identifier
of the property and an identifier of a set, from the first
data structure, the property is assigned to; a third data
structure, stored in the memory, comprising definitions
of objects wherein each object comprises an identifier
and an identifier of a set, from the first data structure, the
object is assigned to; a fourth data structure, stored in
the memory, comprising definitions of properties of each
object wherein each property of an object associates a
value with an object, from the third data structure, and a
property of the set, from the second data structure, the
object is assigned to; a fifth data structure, stored in the
memory, comprising definitions of relations wherein each
relation comprises an identifier of the relation; and a sixth
data structure, stored in the memory, for storing defini-
tions of relations between objects wherein each objects
relation associates arelation, from the fifth data structure,
to two objects from the third data structure.

[0021] Another object of the present invention is also
computer software comprising program code means for
performing all the steps of the computer-implemented
method according to the presentinventionwhen said pro-
gram is run on a computer.

[0022] A further object of the present invention is also
a computer readable recording medium storing compu-
ter-executable instructions performing all the steps of the
computer-implemented method according to the present
invention when executed on a computer.

[0023] Yet another object of the present invention is a
computer implemented system for storing ad hoc rela-
tions between previously unrelated database objects as-
signed to different database structures, the system com-
prising a database management system configured to:
define at least three database structures: A, B and C
wherein there exists a relation between objects of struc-
ture A and objects of structure B and wherein there exists
a relation between objects of structure B and objects of
structure C; filter data of structure A; access structure B
using a selected relation between structure A and struc-
ture B; store information aboult filtering of structure A and
information on selected path between structure A and
structure B; filter results obtained from structure B; ac-
cess structure C using a selected relation between struc-
ture B and structure C; store information about filtering
of structure B and information on selected path between
structure B and structure C.

[0024] These and other objects of the invention pre-
sented herein are accomplished by providing a compu-
ter-implemented method for storing ad hoc relations be-
tween previously unrelated database objects assigned
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to different database structures. Further details and fea-
tures of the present invention, its nature and various ad-
vantages will become more apparent from the following
detailed description of the preferred embodiments shown
in a drawing, in which:

FIG. 1 shows an exemplary database structures di-
agram;

FIG. 2 shows a diagram of processing information
by a human brain;

FIG. 3 shows a process of obtaining knowledge;
Fig. 4 presents a method for storing ad-hoc relations;
Fig. 5 shows an exemplary implementation of the
method shown in Fig. 4;

Figs. 6 and 7 show a mind-map type database sys-
tem; and

Fig. 8 presents an exemplary database system, for
which the present method has been designed and
by which it may be implemented.

[0025] Figure 1 shows an exemplary database struc-
tures diagram - a mind map, which can be understood in
two different ways:

1. ltems A-F are objects;
2. ltems A-F are the objects collections (i.e. a data
structure).

[0026] The following example shows an important ap-
proach of data processing capabilities in a database, es-
pecially in a mind map database technology as shown in
Figs. 6 and 7. Two distant elements can be linked by a
transition to the next closest object/structure. Fig. 1 illus-
trates that the element A’ is associated with the element
'E’, because the element’A’ is in a direct relation with the
element’D’, which has a direct relation with element 'C’,
which has a direct relation with object 'F’, which is directly
related with object’ E:A->D->C->F -> E.

[0027] In an automatic analysis, occurrence of the
above relationship can be statistically insignificant due
to the distance between two objects. However, from the
point of view of database data drilling and knowledge
extraction, this information may allow to draw appropriate
conclusions or to discover a significant piece of informa-
tion.

[0028] For the purpose of this patent application, the
following assumption was made - information is sets of
data stored in an RDBMS and it is the element of data
processing.

[0029] Knowledge is a collection of such data that the
human mind understands, allowing to draw appropriate
conclusions and make decisions. In order to make the
correct decisions a significant amount of data is required,
therefore a decisionwould be based on knowledge rather
than random or partially related pieces of information.
[0030] Inthe currentIT era, the amount of public avail-
able data is increasing tremendously over the years. The
increasing costs of maintaining such significant volumes
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of data led to the need for a new data management tech-
nology, low-calorie data sets, hereinafter referred to as
Big Data. The processing of such information requires
the use of statistical analysis and distributed processing.
For this purpose mainly Apache Hadoop is used as a
data storage technology. The most famous example of
Big Data usage is an Internet search engine provided by
Google Co. Google’s search engine statistical informa-
tion processing methodology does not allow finding an
answer based on the connections to results previously
obtained, and thus the knowledge extraction from pro-
vided information, unless a human mind-mapping capa-
bilities are added.

[0031] One of the main examples of this kind of issue
would be the attempt to find information in a compound
system that has a multi-level relationship with a number
of related data. For example, identifying the car steering
problems that derive from inadequate structure of the car
tires.

[0032] The result of a search process focused around
aphrase 'steering vibration’ gives only aone-dimensional
set of answers, in which solution to the problem, most of
the time, cannot be discovered without connecting the
information. Data analysis is then carried out by the mind
of the user and does not result directly from the informa-
tion model or the search algorithm, thus being limited.
[0033] Processing of information by human brain can
be basically summarized in the following steps (as shown
in Fig. 2). Step 201 is to obtain basic information using
the senses (color, odor, sentence, etc.). Next, step 202
is to categorize information, and adding it to the ’shelf’
with a similar elements (all green, all predators etc.). Fur-
ther, step 203 is to combine information with other
’shelves’, and/or other objects.

[0034] In the same manner mind maps are construct-
ed. The process of obtaining knowledge can be summa-
rized as shown in Fig. 3. The first step 301 is to enter an
appropriate 'shelf’ i.e. information domain. Next, at step
302 there is executed searching for the needed informa-
tion in the "shelf. Further, at step 303 there is executed
jumping to another 'shelf using filtered information and
certain connection types. Finally, at step 304 one may
return to the second step until a conclusion is made or
knowledge is obtained.

[0035] Anexample of such a query could be a process
of finding a tiger:

1. Entrance into big teeth 'shelf’;

2. Jumping through connection to wild animals;
3. Filtering the big cats results;

4. Jumping into the ’shelf with regions

5. Filtering only the Indian results from the 'shelf’;
6. Obtaining a result - for instance tiger.

[0036] The example is admittedly exaggerated, and
shows that for any information query the human mind
can come out with result. The most important suggestion
is that using this approach requires the minimum amount
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of query parameters needed to find appropriate answer
from a large dataset.

[0037] By using such approach a knowledgeable per-
son may often find results comprising objects that are
somehow related only in the mind of this particular person
and which often do not appear related to other persons.
Hence, in principle, a large database may logically com-
prise unlimited number of relations, just as in real world.
[0038] However, relational databases are not pro-
grammedto easily extend hardcoded relations. Program-
ming of relations is not a trivial task and potentially is a
source of errors, bottlenecks or deadlocks. Frequently,
aprocess such as addition or edit of a record must trigger
numerous other operations on related tables and/or
records. Therefore, the end user may not easily create
new relations in an end product as this requires in depth
knowledge of the particular database system design and
database programming knowledge.

[0039] The aim of the presentinvention is to allow stor-
ing ad hoc relations between previously unrelated data-
base objects assigned to different database structures,
which is very beneficial for knowledge extraction.
[0040] Fig. 4 presents a method for storing ad-hoc re-
lations. The process is designed for databases where
there exist at least three database structures A, Band C
and wherein there exists a relation between objects of A
and objects of B and wherein there exists a relation be-
tween objects of B and objects of C. There may of course
exist many relations between A and B a user may choose
from. Similar assumption applies to B-C relation. The
above structure is assumed to have been created in step
401.

[0041] Next, at step 402, afiltering of data is executed
on the A structure, for example employees are filtered
according to their name. Further, at step 403, structure
B is accessed using a selected path (relation), between
structure A and structure B. Frequently there will be more
that one path to choose from. After that, at step 404,
information aboutfiltering (step 402) of the first data struc-
ture (A) and information on selected path (step 403) be-
tween A and B is stored.

[0042] At this stage, results obtained from data struc-
ture B may be filtered 405 and at step 406 data structure
C may be accessed using a selected path/relation, be-
tween structure B and structure C. Similarly to step 404,
at step 407 information aboult filtering (step 405) of the
second data structure (B) and information on selected
path (step 406) between B and C is stored.

[0043] Optionally, results obtained from data structure
C may be further filtered at step 408. Such filter may be
stored at step 409 in case step 408 has been executed.
[0044] Anotheroptionthat may be executed in a similar
manner steps of filtering and moving between data struc-
tures, isto apply steps 406, 407 to afurther data structure,
for example D, related to structure C.

[0045] Fig. 5 shows an exemplary result of the method
shown inFig. 4. The resultis a definition of a path defining
the identified multi-table logical relation called herein a
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path. This result is embodied in an XML (Extensible
Markup Language) file. The file defines several level of
hierarchy in order to define a path comprising identifica-
tion of a set (setToFilter), conditions of filtering of a par-
ticular set (conditions). Further the file defines a relation
(stepRelation) selected to connect two chosen sets. As
can readily bee see there is not any limit with respect to
the number of tables (sets) to be used in a cross-querying
path. Hence such definitions are very powerful for data-
base designers and users who wish to create complex,
ad-hoc logical relations between different data sets.
[0046] The system presented herein is especially use-
fulin databases based on mind maps such as adatabase
disclosed in the co-pending European Patent Application
number EP13461516.0 by the same Applicant, which is
hereby incorporated in its entirety by reference. In that
particular database type it is especially easy to execute
a process of finding objects of interest that are related to
different data structures because, a relation between ob-
jects is present in the OBJECT RELATIONS data struc-
ture.

[0047] The following section of the specification
presents key partofthe Applicant’s co-pending European
Patent Application number EP13461516.0.

[0048] FIG. 6, corresponding to Fig. 2 of the co-pend-
ing application, shows a new database system according
to the present invention. In order to perfectly cooperate
with mind maps the database system according to the
invention has been designed differently than known da-
tabase systems. The database system comprises six
core sets of data and optional sets. The core sets com-
prise SETS, OBJECTS, COLUMNS, CHARACTERIS-
TICS, RELATIONS and OBJECTS RELATIONS. It has
to be noted that the names above are exemplary only
and the respective core sets are defined rather by their
function within the system than their name.

[0049] Thefirstsetofdatais called SETS 604, because
it is used to logically hold data related to sets of data.
The sets of data may be represented on a mind map as
nodes. Each entry in the SETS data structure 604 com-
prises at least a unique identifier 605a and preferably
also its name 605. Referring back to example from Fig.
1 there are three SETS, namely COLORS having ID of
1, MATERIALS having ID of 2 and TOOLS having ID of
3. The SETS data structure is a top level structure and
does not refer to other data structures but other data
structures refer to it as identified by respective arrows
between the sets of Fig. 6.

[0050] Each set of data is, as in the real world, char-
acterized by some properties typically called columns.
Hence, the second set of data is called COLUMNS 606.
Aproperty, called typically a column, is uniquely identified
with an identifier ID 607 and is associated with a set,
defined in the SETS data structure 604, by means of an
identifier herein called SET ID 608. A column also pref-
erably is associated with a name 609. As indicated by an
arrow 604a, the COLUMNS data structure logically, di-
rectly references the SETS data structure, because it us-
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es the identifiers of sets. If for example each color of the
set called COLORS had another property, say RGB val-
ue, there could be added an entry comprising the follow-
ing values: ’1’, ’4’, ’"RGB’. At this level of the system the
types of respective data such as text, integer, BLOB are
not considered as their application in the present system
is routine work.

[0051] Having defined data structures of SETS and
COLUMNS there may be defined objects that will form
elements of respective SETS and will have properties
defined by the COLUMNS data structure. Objects are
held inthe OBJECTS 601 data structure. This data struc-
ture holds entries uniquely identified with an identifier ID
603 and associated with a set, defined in the SETS data
structure 604, by means of anidentifier herein called SET
ID 602. As indicated by an arrow 601a, the OBJECTS
data structure logically, directly references the SETS da-
ta structure, because it uses the identifiers of sets.
[0052] The fourth coredata structure is adatastructure
that holds data entries of each property of each object.
This data structure has been called CHARACTERIS-
TICS 301 in Fig. 6. This is one of fundamental differences
from all known databases where there are rows of data
that comprise entries for all columns of a data table. In
the present invention each property of an object is stored
as a separate entry, which greatly improves scalability
of the system and allows for example adding objects
properties in real time.

[0053] The CHARACTERISTICS 701 data structure
holds entries uniquely identified with an identifier OB-
JECT ID 702 and is associated with a property, defined
in the COLUMNS data structure 606, by means of an
identifier herein called COLUMNID 703. Further each en-
try inthe CHARACTERISTICS data structure, comprises
a value of the given property of the particular object. As
indicated by respective arrows originating from sources
A and B, the CHARACTERISTICS data structure 701
logically, directly references the COLUMNS data struc-
ture and the OBJECTS data structure, because it uses
the identifiers from the respective data structures.
[0054] The fifth core data structure, of the databases
system according to the present invention, is designed
to hold data regarding relations present in the database.
This data structure has been called herein RELATIONS
705. This is a very simple structure and in principle holds
an identifier of arelation ID 707 and preferably also holds
the textual description of the relation i.e. a NAME 706.
As indicated by an arrow 705a, the RELATIONS data
structure logically, directly references downwards the
OBJECTS RELATIONS data structure, because the OB-
JECTS RELATIONS use the identifiers of the relations.
[0055] The last core data structure of the present in-
vention is the mentioned OBJECTS RELATIONS data
structure 708. This data structure is designed to provide
mapping between a relation from the RELATIONS data
structure 705 and two objects from the OBJECTS data
structure 701. Forexample thefirstentryinthe OBJECTS
RELATIONS data structure 708 defines that the relation
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having identifier of 1 exists between object having an
identifier of 1 and the object having an identifier of 6.
[0056] Optionally a seventh data structure exists in the
database system of the present invention. This data
structure holds data regarding relations between the re-
spective data sets and in Fig. 7 is called SETS RELA-
TIONS 712. This data structure is designed to provide
mapping between a relation from the RELATIONS data
structure 705 and two sets from the SETS data structure
604. Forexample, thefirstentryinthe SETSRELATIONS
data structure 712 defines that the relation having iden-
tifier of 1 exists between a set having an identifier of 1
and a set having an identifier of 2. Providing an entry in
the SETS RELATION data structure 712 between a set
having an identifier of 1 and a set having an identifier of
2 as well as between a set having an identifier of 2 and
a set having an identifier of 1, allows for creating a bidi-
rectional relation.

[0057] There is also a possibility of self referencing
from a given set. For example such case may be present
when there is a set of persons and there exists a student
- teacher relation between persons assigned to a partic-
ular set.

[0058] Asdescribed, forexample arelational database
system of a hundred tables will in the present system be
stored in the six above-described data structures. Natu-
rally, most of the data will be kept in the OBJECTS and
CHARACTERISTICS data structures.

[0059] As canbe seeninthe mind-map-type database,
objects are directly related by means of object relations.
[0060] Fig. 8 presents an exemplary database system,
for which the present method has been designed and by
which it may be implemented. The database system com-
prises a client 801 and a server 802. The client 801 ac-
cesses the data and is typically a remote terminal from
the server 802 that hosts a database 806 and adatabase
management system 807 responsible for responding to
client’s queries. The client is typically a computer com-
prising a memory 803, a processor 804 and a module
805 for executing the method defined in Fig. 4. It will be
evident that a suitable communications channel must be
established between the client 801 and the server 802.
[0061] It can be easily recognized, by one skilled in the
art, that the aforementioned a computer-implemented
method for storing ad hoc relations between previously
unrelated database objects assigned to different data-
base structures may be performed and/or controlled by
one or more computer programs. Such computer pro-
grams are typically executed by utilizing the computing
resources in a computing device such as personal com-
puters, personal digital assistants, cellular telephones,
receivers and decoders of digital television or the like.
Applications are stored in non-volatile memory, for ex-
ample a flash memory or volatile memory, for example
RAM and are executed by a processor. These memories
are exemplary recording media for storing computer pro-
grams comprising computer-executable instructions per-
forming all the steps of the computer-implemented meth-
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od according the technical concept presented herein.
[0062] While the invention presented herein has been
depicted, described, and has been defined with reference
to particular preferred embodiments, such references
and examples of implementation in the foregoing speci-
fication do notimply any limitation on the invention. It will,
however, be evident that various modifications and
changes may be made thereto without departing from
the broader scope of the technical concept. The present-
ed preferred embodiments are exemplary only, and are
not exhaustive of the scope of the technical concept pre-
sented herein.

[0063] Accordingly, the scope of protection is not lim-
ited to the preferred embodiments described in the spec-
ification, but is only limited by the claims that follow.

Claims

1. A computer implemented method for storing ad hoc
relations between previously unrelated database ob-
jects assigned to different database structures, the
method comprising the steps of:

« defining (401) at least three database struc-
tures: A, B and C wherein there exists a relation
between objects of structure A and objects of
structure B and wherein there exists a relation
between objects of structure B and objects of
structure C;

« filtering (402) data of structure A,

« accessing (403) structure B using a selected
relation between structure A and structure B;

« storing (404) information about filtering (402)
of structure A and information on selected path
(403) between structure A and structure B;
«filtering results obtained from structure B (405);
« accessing (406) structure C using a selected
relation between structure B and structure C;

« storing (407) information about filtering (405)
of structure B and information on selected path
(406) between structure B and structure C.

2. The method according to claim 1 wherein the infor-
mation stored is kept in a form of an XML file.

3. The method according to claim 2 wherein the XML
file includes information related to selected struc-
tures, selected relations and selected filters.

4. The method according to claim 1 wherein the steps
of filtering, accessing and storing are executed with
respect to a further data structure D related to the
data structure C.

5. The method according to claim 1 wherein the data-
base is a database comprising:
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« afirst data structure (604), stored in the mem-
ory, comprising a definition of at least one data
set wherein each data set comprises a data set
identifier and logically holds data objects of the
same type;

+ a second data structure (606), stored in the
memory, comprising definitions of properties of
objects wherein each property comprises an
identifier of the property and an identifier of a
set, from the first data structure (604), the prop-
erty is assigned to;

« athird data structure (601), stored in the mem-
ory, comprising definitions of objects wherein
each object comprises an identifier and an iden-
tifier of a set, from the first data structure (604),
the object is assigned to;

+ a fourth data structure (701), stored in the
memory, comprising definitions of properties of
each object wherein each property of an object
associates a value with an object, from the third
data structure (601), and a property of the set,
from the second data structure (606), the object
is assigned to;

« a fifth data structure (705), stored in the mem-
ory, comprising definitions of relations wherein
each relation comprises an identifier of the re-
lation; and

« a sixth data structure (708), stored in the mem-
ory, for storing definitions of relations between
objects wherein each objects relation associ-
ates arelation, from the fifth data structure (708),
to two objects from the third data structure (601).

6. A computer program comprising program code

means for performing all the steps of the computer-
implemented method according to any of claims 1 -
5 when said program is run on a computer.

A computer readable medium storing computer-ex-
ecutable instructions performing all the steps of the
computer-implemented method according to any of
claims 1 - 5 when executed on a computer.

A computer implemented system for storing ad hoc
relations between previously unrelated database ob-
jects assigned to different database structures, the
system comprising adatabase management system
(807) configured to:

«» define (401) at least three database structures:
A, B and C wherein there exists a relation be-
tween objects of structure A and objects of struc-
ture B and wherein there exists a relation be-
tween objects of structure B and objects of struc-
ture C;

« filter (402) data of structure A;

« access (403) structure B using a selected re-
lation between structure A and structure B;
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« store (404) information about filtering (402) of
structure A and information on selected path
(403) between structure A and structure B;

« filter (405) results obtained from structure B;

+ access (406) structure C using a selected re-
lation between structure B and structure C;

« store (407) information about filtering (405) of
structure B and information on selected path
(406) between structure B and structure C.

Amended claims in accordance with Rule 137(2)
EPC.

A computer implemented method for storing ad hoc
relations between previously unrelated database ob-
jects assigned to different database structures, the
method comprising the steps of:

« defining (401) at least three database struc-
tures, the database structures being collections
of data objects,: A, B and C wherein there exists
a relation between objects of structure A and
objects of structure B and wherein there exists
a relation between objects of structure B and
objects of structure C;

« filtering (402) data objects of the structure A;
+ accessing (403) the structure B using a select-
ed relation between the structure A and the
structure B;

« storing (404) information about filtering (402)
of the structure A and information on selected
relation (403) between the structure A and the
structure B wherein the stored information al-
lows for formulation of a database query;

« filtering results obtained from the structure B
(405);

« accessing (406) the structure C using a select-
ed relation between the structure B and the
structure C;

« storing (407) information about filtering (405)
of the structure B and information on the select-
ed relation (406) between the structure B and
the structure C wherein the stored information
allows for formulation of a database query.

2. The method according to claim 1 wherein the infor-

mation stored is kept in a form of an XML file.

The method according to claim 2 wherein the XML
file includes information related to selected struc-
tures, selected relations and selected filters.

The method according to claim 1 wherein the steps
of filtering, accessing and storing are executed with
respect to a further database structure D related to
the database structure C.
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5. The method according to claim 1 wherein the data-

base is a database comprising:

« a first data set (604), stored in the memory,
comprising a definition of at least one data set
wherein each data set comprises a data set
identifier and logically holds data objects of the
same type;

+ a second data set (606), stored in the memory,
comprising definitions of properties of objects
wherein each property comprises an identifier
of the property and an identifier of a set, from
the first data set (604), the property is assigned
to;

« a third data set (601), stored in the memory,
comprising definitions of objects wherein each
object comprises an identifier and an identifier
of a set, from the first data set (604), the object
is assigned to;

« a fourth data set (701), stored in the memory,
comprising definitions of properties of each ob-
ject wherein each property of an object associ-
ates a value with an object, from the third data
set (601), and a property of the set, from the
second data set (606), the object is assigned to;
« a fifth data set (705), stored in the memory,
comprising definitions of relations wherein each
relation comprises an identifier of the relation;
and

« a sixth data set (708), stored in the memory,
for storing definitions of relations between ob-
jects wherein each objects relation associates
a relation, from the fifth data set (708), to two
objects from the third data set (601).

6. A computer program comprising program code

means for performing all the steps of the computer-
implemented method according to any of claims 1 -
5 when said program is run on a computer.

A computer readable medium storing computer-ex-
ecutable instructions performing all the steps of the
computer-implemented method according to any of
claims 1 - 5 when executed on a computer.

A computer implemented system for storing ad hoc
relations between previously unrelated database ob-
jects assigned to different database structures, the
system comprising adatabase management system
(807) configured to:

« define (401) at least three database structures,
the database structures being collections of data
objects,: A, B and C wherein there exists a re-
lation between objects of the structure A and
objects of the structure B and wherein there ex-
ists a relation between objects of the structure
B and objects of the structure C;
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« filter (402) data objects of the structure A;

« access (403) the structure B using a selected
relation between the structure A and the struc-
ture B;

« store (404) information about filtering (402) of
the structure A and information on selected re-
lation (403) between the structure A and the
structure B, wherein the stored information al-
lows for formulation of a database query;

« filter (405) results obtained from the structure
B;

* access (406) the structure C using a selected
relation between the structure B and the struc-
ture C;

« store (407) information about filtering (405) of
the structure B and information on selected re-
lation (406) between the structure B and the
structure C wherein the stored information al-
lows for formulation of a database query.
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