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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BY€HOI pagH): [ 26.001.09
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 50.41.21

Tema guceprauii:
1. Po3mrpeHHs TabIMYHUX anredp MHOKMHHUM yCIIaAKYBaHHSIM.

2. Extending of the table algebra with multiple inheritance.

Pedepar:

1. Y puceprauiiiziil po6oTi ctaBunncs 1Bi MmeTu. OfHieo MeToo 6ys10 GopMasbHE 3aBIAHHS AITOPUTMY
MHOKMHHOTO yCIIaAKyBaHHS TabIuLb i BUBYEHHS HOTO BIaCTUBOCTEH. [HIIOI0 MeTOI0 6YJI0 YTOUHEHHS 1 ToJabIIni
PO3BUTOK TabJIMYHIN anredbpu ceMaHTUYHOTO PyHKLi MoBY 3anuTiB SQL. Xoua cemanTuii SQL npucssyeHi
YUCJIEHHI TEOPETUYHI pOOOTH, B HUX HE NPUIIISETHCS JOCTAaTHBO YBAaru 06'eKTHO-OPi€HTOBAaHUM PO3IIMPEHHSIM
MoBH. Lli po3mupeHHs 6yu BKIIOYEHI B CTAaHIAPT i CTa/IM BRXKJIMBOIO YaCTUHOIO cyyacHuX penauiinux CYBII. Taxi
CYB]] orpumarnu Ha3By 06'ekTHO-pesnsniiaux CYBl. OnHieo 3 xapakTepuCTUYHUX OCOBIMBOCTEN 06'€KTHO-
penauiiiux CYB]] € MOKJIUBICTb yCIIaZKyBaHHs Tabullb. Y HUX BUKOPUCTOBYETHCS. OJIMHOYHE YCIIATKyBaHHS
TabJnLb. Y TOM XKe Yac iCHye NMpakTU4yHa 1oTpebda B MHOXXMHHOMY YCIaJKyBaHHI Tabiulp. Lle no3sonnso 6 6
anieKBaTHO MOZEJIIOBATH IIPeAMeTHY 00J1acTh i OMCYBaTH CYTHOCTI peasibHOro CBITy. IIpyr MHOXKMHHOMY

yCIaAKyBaHHI BUHUKAE Npobsiema KOHQIIKTY iMeH. BoHa 1oJisirae B TOMy, 110 B 6aTbKiBCbKUX TAOJINLSIX Pi3HI



KOJIOHKM MOXXYTb MaTy OJHAKOBI iMeHa. B 11bOMYy BUIIaJIKy BUHVKAE NIMTAHHS, Ky CaMe KOJIOHKY BKJIIOYATH B
IOYipHIO Tabuio. AHasIOriyHa Ipo6yiemMa, CBOTO Yacy, BUHUKIIA B 06'€KTHO-OPi€HTOBAaHNX MOBax IIPOrpaMyBaHHS 3
MHOXMHHUM ycClafiKyBaHHSIM. OIVH 3 METOIiB BUPillleHHS [Tp0o6JieMU B 06'€KTHO-OPiEHTOBaHUX MOBax
IIpOrpaMyBaHHsI NOJIsAra€ B JliHeapu3allii 6aTbKiBCbKUX 00'€KTiB. Y LIbOMY METOJi Ha 6aTbKiBCbKUX 00'€KTax
3a/1a€ThCsl BiIHOIIEHHS JIiHITHOTO NOpAIKY. [10TiM BUGUpaeThCsl HAIMEHIINI 06'€KT B CEHCI LIbOTO MOPSIIKY.

[HmMMu csoBamu, BCi 6aTbKIBChKi 00'€KTH IMKYIOTHCS B JIHiO.

2. In the thesis, two goals were set. One goal was to formalize the algorithm for multiple inheritance of tables and
study its properties. Another goal was to refine and further develop the table algebra of semantic functions of the
SQL query language. Although many theoretical works are devoted to SQL semantics, they do not pay enough
attention to object-oriented language extensions. These extensions were included in the standard of language and
became an important part of modern relational databases. Such DBMSs are called object-relational DBMS. One of
the characteristics of object-relational DBMS is the ability to inherit tables. They use single table inheritance. At
the same time, there is a practical need for multiple table inheritance. This would make it possible to more
adequately model the domain and describe the real world. With multiple inheritance, a name conflict problem
occurs. It consists in the fact that in parent tables different columns can have the same names. In this case, the
question arises which column to include in the child table. A similar problem, in its time, arose in object-oriented
programming languages that support multiple inheritance. One way to solve the problem in object-oriented
programming languages is to linearize the parent objects. In this method, a linear order is specified on the parent
objects. Then the smallest object in the sense of this order is chosen. In other words, all parent objects are lined
up. The attribute of the object that is located to the left of other objects that have attributes with the same names
is selected in the child object. Numerous linearization algorithms have been developed. The most common among
them was the MRO C3 algorithm. It was chosen as the basis for resolving name conflicts with multiple inheritance
of tables. As it turned out, this algorithm was formulated at the semi-formal level, which made it impossible to
formally prove its properties and correctness. In the thesis, the MRO C3 algorithm was modified to apply to tables
and was specified strictly using a pseudocode. Formal proof of its ended is formally proven. As for the properties of
the algorithm, we considered such important for linearization properties as monotonicity and preservation of the
local order of inheritance. For these properties also there were no mathematical definitions, which made it
impossible to prove their presence or absence in the algorithm. To formally define the properties of the algorithm,
it was necessary to introduce the concept of a table inheritance hierarchy that describes both single and multiple
table inheritance. Theorems about characteristic characteristics of single inheritance are formulated and proved.
On the basis of the definitions introduced, the monotonicity of the algorithm MRO C3 was proved. The algorithm
does not preserve the local inheritance order, which was shown in the corresponding example. As for the
semantics of SQL, the table algebra of SQL semantic functions was improved. Note that this algebra has
advantages over other ways of specifying SQL semantics. Namely, in table algebra two types of functions are
distinguished: functions on tables, and functions on functions, which are called operators, as is customary in other
programming languages. The semantics of complex SQL expressions in this algebra are naturally constructed from
functions on tables and operators.
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PeuenseHTu
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