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Abstract. In the article the review of tools used in a new type object DBMS for increasing
the efficiency of access to data is provided. Some object DIM DBMS features based on the
use of the classes of object relations as object sets (inheritance, inclusion, interaction and
history) and object relations (inheritance, internal inheritance, inclusion, internal inclusion,
interaction and history) are described. The description of the subject domain is entered by
means of an object and dynamic data model (OD-model), and DIM DBMS completeness for
any OD-model is justified. An ODQL object query language allowing to combine the exact
description complexity with the simplicity of use due to two

query level introduction is described. For the elucidation of the most effective way of the
appeal to DIM DBMS the study of various query technologies for this environment is
conducted, and mechanisms for user work with it are developed and realized. Software
development “The Generator of ODQL-queries” is considered which is necessary for
simplification of query creation to DIM DBMS, needless for the user to know the syntax of a
modern query language. Problems of converting data from the existing DBMS into DIM
DBMS are considered.

Keywords: dim; doms; od-model; odgl; transformation algorithm; converter
DOI: 10.15514/ISPRAS-2015-27(3)-24

For citation: Antonov D.V., Roublev V.S. Effective Interaction with the DIM DBMS.
Trudy ISP RAN/Proc. ISP RAS, vol. 27, issue 3, 2015, pp. 343-350. DOI: 10.15514/ISPRAS-
2015-27(3)-24.

1. Introduction

The architectures of modern DBMS are various, but all of them have as the basis
one of extended models: relational (Codd, 1970), object-oriented (etc., 1995),
object-relational (Darwin, etc., 1996), temporal (Kostenko, etc., 2007).

The available DBMS technologies possess some shortcomings:

1. a relational - one is universal, effective in the realization but rather
complex for use, as it is necessary to project in terms of a large number of
tables, and not objects.
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2. Object-oriented - is object, but has method shortcomings: are convenient
for object interaction description of one class, but for object interactions of
different classes, that is more often used in a DB, it is inconvenient as it is
compelled to use the asymmetrical device of "friendly" functions.

3. Object-relational - has some advantages in comparison with the relational
technologies, but it has shortcomings of both technologies.

4. Temporal - has advantages in opportunities of data change preservation
history, but not their types.

Shortcomings of the available DBMS models allowed to think of the DBMS new
technology creation which uses advantages of the available technologies of the
listed above systems. In [1] a new object approach to DBMS creation is described
which assumes not only a change of these objects, but also types of objects change
possibility, i.e. the database schemes called a dynamic information model (DIM).
DIM DBMS has some advantages in comparison with other systems:

1. it is object, and the object relation device (including internal inheritance
and internal inclusion) allows to describe adequately OD-models data, and
the interactions device allows to describe symmetrically laws of data
change and data types;

2. unlike the temporal one it allows to keep data change history, and their
types.

Now in many areas of human activity for the description of various processes the
discrete determined models are often used.

Model discretization in this case is understood as a final, though potentially
unlimited number of model objects, and determinancy of model is understood as the
determined laws of the model objects behavior.

Formalization of the discrete determined model has led to creation of the object and
dynamic model (OD-model), and for the adequate description of its data
formalization of the class scheme DIM and formalization of the OD-model static
description by the class scheme DIM [2] are entered into DIM.

We will call a group of elements

(0,A,A(0),V (0), Lp, Lo, Ly, Ar,(0]), Vi, (0]), F, T),
an OD-model where

O — afinal objects set,

A =uUg A,— a final set of object properties with types of these properties (this set
element of the pair (a,V?) — property, property type),

A(0)— a cortege function of object properties o,

V(o) — a cortege function of object properties values (orderliness of object
properties values of o corresponds to orderliness of this object properties in a
cortege A(0)),
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Lp=Ujer, {l}D = {o,01}} — a set of object simple communications,
L,— an objects-communications set (O N L,= @),
Li=Uje {(1f, 0] € L,)}— a set of objects functional communications,

KLf(o{)— a cortege function of object-communication attributes o{ functional
communicationsLy,

VLf(olf)— a cortege function of object-communication attributes values of functional
communications L,

F — a final set of algorithmic procedures of object property values change and
object change,

T — a discrete time scale.

2. ODQL object queries language

The object concept is complicated, as for the allocation of its properties and their
values it is required to work both with object class properties, and with the
properties received in inheritance. Therefore, an actual task is to introduce such a
language, by using which a user could set objects of one class (or several classes
with their communications), considering not only parameters and the properties of a
class inclusion but also all the inherited properties.

The SQL query language for RSUBD is evident, but is not objective. The ODMG
group, being the founder of one of the OOBD technologies, developed the standard
of the object OQL query language (see [3]). But, first, this technology does not
pursue the aim of adaptive DB creation which will be able to change dynamically
the data scheme, and secondly, the classes relations entered in it do not allow to
describe adequately any discrete determined models, that is also the property of the
DIM technology proved in the same place. Therefore, the object query language
allowing to carry out manipulations with data to DIM is necessary. This language
by means of the constructions must define precisely what we wish to allocate, and it
must be simple enough in use to allow one to set visually the information which
needs to be allocated with a small amount of clear constructions.

The complete description of the ODQL language can be found in [3].

3. Problem definition

The DB transformation from the existing DBMS to DIM puts a problem of data
converting.

As there are DBMS of different types, no uniform algorithm for data converting
from any DBMS to DIM can be written, but it is possible to use the OD-model, that
is, at first to transform the available DB to the OD-model, and then to use the
available OD-model transformation algorithm to the structure of DIM DBMS,
following the theorem of the static completeness described in [2].

The theorem of static completeness.
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Any OD-model OD for any moment $t\in~T$ in it can be statically described by
means of a scheme S of the DIM classes which is in a normal form.

For transfer of the existing DB on DIM DBMS the program which can transform
data from relational DBMS was created. Other types, such as: temporal, object-
oriented and object and relational, at the moment are at a testing stage. Such
transformation requires two stages. At the first stage the DB is converted into the
OD model. Then the model is converted into DIM DBMS.

4. Algorithm of receiving display for any model and its
realization

For a start, it is necessary to receive a display for any model. The algorithm of
receiving the display appears as follows:

1. A series of queries for obtaining a list of the tables, the fields
corresponding to them, communications among tables presented in DB,
and also sets of the values which are available there, is carried out.

2. The arrays which are responsible for the sets corresponding to sets of OD-
model are filled.

5. Transformation algorithm of a relational DB to DIM DB

The algorithm of receiving the display for a relational model looks in many respects
similar to the general algorithm, but has some differences, namely, such an
operation procedure:

1. the query for obtaining the table list and the fields corresponding to them
presented in a DB is performed,;

2. on the basis of the obtained data, the array which is responsible for a table
name set of a transferable DB is filled up;

3. the two-dimensional array is filled up (as it is necessary to compare the
name of each field with the type corresponding to it) which is responsible
for a field set of all tables (information about the name of fields and their
type is registered in the array);

4. aseries of queries to tables for obtaining information about the data written
down in their fields is performed(the data sets corresponding to each field
are read out);

5. the array which is responsible for a set of the values which are written
down in the table is filled (each set is divided by a special tag to further
distinguish sets from each other);

6. a series of queries is performed to find out the existence of external
indexes, therefore, of communications between tables;

7. the array which is responsible for a set of communications among tables is
filled.
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As a result of the algorithm execution we receive a set of arrays containing
information on a set of properties, objects and communications. On the basis of
these data the model is formed which corresponds to the description of OD-model
from which by means of a special program it is possible to receive a structure
corresponding to the DIM DBMS metalevel.

6. Converter

The existing DB in DIM DBMS transfer requires creating the program which will
be able to transform data from different types of DBMS, such as: relational,
temporal, object-oriented and object-relational. Such transformation requires two
stages. At the first one the DB is converted into the OD model, then the model is
converted into DIM.

It was developed the program "DIM DBMS Converter" whose first stage of work is
data transformation from a relational DB to the OD model.

The principle of converting in the OD model consists in data transfer from any
DBMS in the general structure from which there is a transformation to DIM DBMS.
For compliance to structure of the OD model the converter possesses an arrays set
which emulate this model. Thus, when reading from DBMS all data are filtered at
the program level and make the OD model (see section I) though they are not
connected among themselves yet. Further, the algorithm is used in which these
tables contact the relevant fields groups (as a rule, each group begins with the field
"1d"). Next, the program analyzes fields names regarding partial coincidence, and,
on this basis, it forms communications between the tables corresponding to this
field. As in the existing DB there can be features of communications among tables,
the user can preview and correct OD model elements.

7. ODQL query generator

As a drafting object query demands from the user the knowledge of objects classes
and their communications that not always he knows precisely, the creation of an
intellectual system which will ease queries creation in object DIM DBMS is
necessary. We will call this system "ODQL query generator".

The generator represents a set of components that help the user to visually orient in
the structure of a DB and to make a query, using the interactive interface. For
ensuring interactivity the system allowing to choose from the presented DB
elements necessary for the user is used. At the initial stage the user chooses the
necessary parameters, then specifies a class if such parameters meet at several
classes. If necessary he specifies conditions for this choice. Also the user can
specify at this stage, whether performance of the conditions connected with other
classes or parameters of the chosen class is necessary. If necessary, the user is
offered to choose with what classes or parameters he wants to connect query
conditions, and the list of classes contains only those that are connected with the
class chosen at the moment. Thus, in the system it is realized the possibility of the
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additional conditions indication taking into account interrelations among the DIM
DBMS elements. At the stage of drawing up a query it is controlled onto a
correctness of required data, therefore the problem is solved with the creation of
complex queries.

The development of an intellectual system which allows to make queries for DIM
DBMS in a form comfortable for the user was the result of the work.

8. Conclusion

As a result, the developed algorithms are used in the created "DIM DBMS
Converter" program for transformation of relational DB to DIM DBMS DB. The
converter was tested on Oracle DB and at the moment the program passes the state
of registration. Also it was performed the comparative analysis of query
technologies [4] and it is developed a software "ODQL query generator" [5], which
allows to generate complex queries to the user who does not know all complex
objects structure, but objects properties which need to be allocated. Thus, the
objectives on creating effective remedies of the access to data DIM are reached.
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AnHotammsi. B cratee mpuBoamTCs 0030p CpENCTB, HCHONB3YeMBIX B 00bekTHOH CYB]]
HOBOTO THIA JUIsl TOBBILCHUA 3((EKTUBHOCTH JAOCTyHa K JaHHbIM. ONHCBHIBAIOTCS
ocobennoctn 00bekTHOM CYB/] DIM, ocHOBaHHBIC Ha MCITOJIL30BAHUKM OTHOIICHUH KIacCOB
00beKTOB (KaK MHOXXECTB OOBEKTOB): HACIEAOBAHUS, BKJIIOYCHHUS, B3aUMOJCHCTBUSA W
UCTOPHHU U OTHOIICHUH OOBEKTOB: HACIENOBAHHS, BHYTPEHHETO HACIEAOBAHNSA, BKIIOUCHHS,
BHYTPECHHETO BKJIFOUCHUs, B3aMMOACHCTBHS M HCTOpHH. BBomuTcs ommcaHue mpeaMeTHO
00MacTM TpPU TOMOIIM OOBEKTHO-THHAMHUYCCKOH Mozaenu mAaHHbIX (OD-momenn) wu
obocuoBbiBaercst moiHota CYBJ[ DIM mns mpoumssonbHoOit OD-mopmenu. OmnucbiBaercst
00BEKTHBIN s3bIK 3ampocoB ODQL, mo3BONSAIONIMNA COBMECTHTH CIOXXKHOCTh TOYHOTO
ONMCaHUs € MPOCTOTOMN MCHOIb30BAHUS 3@ CUET BBEIECHUS JBYX YPOBHEH 3ampocoB. B nemsix
BBIACHEHUST Hambosee 3¢ ¢exTuBHOr0 cnocoda obpamenus k CYBJ DIM mposoautcs
UCCIIEIOBAaHNE PA3NIMYHBIX 3aMPOCHBIX TEXHOJNOTHMH JUIi 9TOM cpempl, a Takke
pa3pabaTHIBAIOTCS U PEATU3YIOTCS MEXaHU3MBI 71l paboTHI MmoJb3oBaTenel ¢ Hel. s aToro
pa3pabaTsiBaeTCsi KOMIUIEKC MPOTPAMMHBIX CPEICTB, HEOOXOMMMBIX aisi paboTel ¢ CYB]]
DIM. PaccmarpuBaetcs paspabotka [1O «['eneparop ODQL-3ampocoBy, KOTOPBIH HYyXCH
JUIs ynpolneHus nocrpoenus 3amnpocos k CYBJ] DIM 6e3 Heo0xoauMocTH i1 MOJIb30BaTeNs
B 00513aTEIILHOM ITOPSIIKE 3HATh CHHTAKCHC HOBOTO SI3bIKa 3alpocoB. PaccmarpuBaloTes myTn
pelieHus mpoOIieMbl KOHBepTaIK AaHHbIX U3 cymectByommx CYB/] 8 CYB/] DIM.

Keywords: dim; cy6x; od-mozens; 0dgl; anroputm npeobpa3oBanust; KOHBEpTEP
DOI: 10.15514/ISPRAS-2015-27(3)-24

s uutupoBanus: Aatonos /I.B., Py6nes B.C. Dddexrusnoe B3aumoneticreue ¢ CYB]]
DIM. Tpyast UCIT PAH, Tom 27, Bbmm. 3, 2015 1., ctp. 343-350 (Ha aHITHHCKOM SI3BIKE).
DOI: 10.15514/ISPRAS-2015-27(3)-24.

Cnucok nutepartypbl

[1]. Mucapenko O.C., Py6nes B.C. O6wexrnass CYB/l duuamuueckas nHOOpMAIMOHHAS
MOJieJIb ¥ €€ OCHOBHBIE KOHIENIHMH // MojenupoBaHHe W aHAIH3 HHPOPMAIHOHHBIX
cuctem. — 2009. — T.16, Nel, C. 62-91.

[2]. Py6nes B.C. Teopema o craruueckoit nonsore CYBJ] DIM// TIpoGiemMbl TeopeTnieckoit
kuOepHetnkn. Marepuansl XVII mexmyHaponHoit koHpepeHumu (Kazanp, 16 — 20
ntonst 2014r.). Kazanb: OteuectBo. — 2014, — C. 242-245.

[3]. Pybnes B.C. SI3bIk OGBEKTHBIX 3alPOCOB JHUHAMHYECKONH HH(DOPMALHOHHOW MOJEIH
DIM // MonenupoBanue u ananu3 uHpopManuoHHbIX cucteM. T.17, Ne3, 2010. — C.
144-161.

[4]. AntonoB II.B., Py6nes B.C. «AHnanu3 texnonoruii Berumcienus ODQL-3ampocos
CYBJ DIM» // Spocnasckuit meparorndeckuit Bectauk. 2013. T. 3. Ne 4. C. 93-97.

349



D.V.Antonov, V.S.Roublev. Effective Interaction with the DIM DBMS. Trudy ISP RAN /Proc. ISP RAS, vol. 27, issue
3, 2015, pp. 343-350

(5]

350

AntonoB JI. B. 3ampocst CYBJ] DIM wu ux renepauus // Illectbaecat cempmas
pEerHOHANIbHAS HAayYHO-TEXHUUYECKass KOH(EpeHIUs CTYAEHTOB, MAaruCTPaHTOB W
aCIIMPAHTOB BBICIIMX Y4YEOHBIX 3aBENCHUH C MEXIYHapOAHBIM YydacTHeM / per.
Joponuna B b. - SIpocnasins : Uznarenscto AI'TY, 2014. - T. 2. - ctp. 284.



