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Mgbowdg

UGoG0530 gobboreos dmbsggdms 35Hgdol godmygbgdol 860d3zbgermds; MYWwsEowe
9mbs3gms 35Bgdol bs3wmzsbo dbsMNId0 OO FMEEMdol Bmbszgdms ©s3w9353900L5L.
50b0dbmwos, M3 58 Bs3em35699900L 05306  S30EdOL  gPI—9gm  LBOTMOEGISL
o00moy9gbl  Mmd0gdGHe-mEmH09bG0MmdMwwo  dmbszgdms  BsBgdo. Slgmo  dsHYdOL  SOLO
23960LsBP3MGds  MB0YIBHO-MO096EH0MGOMwo  Foymdom.  ™MdOJJGHVIO—-MM0IBbEGH0MIOMO
dopamds  4nolbdmdl  Md0g@IO—-MmMH09bGH0MGIM  3OHMYJBHOMJIL s MdOYIGHME
™m6096GH0MJIMw  3OMYM30M905L.  BsdMys0dgdmwos  Mmd0g]GHIO—MM09bEH0MgdIo
36MM9dGH0M9g00Ls O Md0IJGIO—-MM09DEGH0MGO0 FOMAMSTOMJOOL JOMOMSEO (36939d0.
9mbs3gdms 15Hgd0L 53900l Md0YJEHMB—-MM09bEH0MIOME0 F0EAMIOLIMZOL 59 (30eGIGE0S:
1).0mbs3gdms  06358Lwes30s 9.0, 3Esbgdols s ™Md09dBHIOOL  odmygmas;  2).3bGowgdol
LEAHOMIGHIOOL  goblobwgzMy;  3).0mbsEgdgdoLsmM3zoL  Jasligdol  F9d330MgMdOL  d9ddbs;
4).300dmO50DBIoL YHOHMb3gwymas s bbgs.

50603605, ®MI Md0gdGHMOH—-mOH096E0MdME Bmbszgdms 35Hgdl 809329336905 bMmEm ol
9mbs3gdms B5HYo0, MMIgEms Mo0BI300L Y39ges BEAMWJGHMOMEo gegdgbEo 53900

3099 GHO-m0096¢0M9dwo doymdom. ™ ghmo 35063 LEM®IGHMOMWOo gugdgbdHo 96
2309094gbgols  md09dBHO-mM09bBH0MIOME  JoEAMIsl, 35dob  Loddg  a30d3L  MdOgIGHME—

953096 IMbs3gIms dsDJdMb.

653330 BodMmYo0d9d M0 MgEs30)M dmbs3gdoms dsHgdmsb Fgomgdom mmdd—ol
M300M5BHgLMdgd0.  qugbos:  1).bLobGHgIoL  IMPIWOMHGOOL  M3gPgLbo  TGLOIGOIWMDYOO;
2).LGHOMIGHMIOOL  SPIOO  FORIOMMIIOL  MBsMO, O3 PIb30MOMDYdIMos  sbowo  FHodol
9mb5399990L  (30L9d900l) F9Jdbom, 3993300MGJMBOM, sboero 353806M9d0L HTYsMIOO? S
3900900l 30609dBH0oMooL  LoFMegdgdom.  3).6937OLbIo  FJNMEIOOL  A5dMYgbadols
d9L5dGIWMdS OO  FMEMMdOL IMbs39090Dg 653035309M0 FgMmEOom  FodsOMZoLLL;
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4).00500m9dEMmdoL  53o0gds  3-20-x9M ©5 99gBHo©; 5).250myggbgdol  Bsmm  L3gdBHeo
(89500 m5Q, 35900Ygbgds 399 E0dg0vM LoliE)dgddo, 3Ms539ddo) s bgs.
50bsB0d65305, OMI MB0gEIOH—MH096GH0MJOIMOo Fmbo3g8ms d5HJd0 MEs30E Jmbsigdos
05990056 J9s09d0m LdFoMMYOL 4-5—x 96 T9¢E) dgbLYMHGOSL.
0097GIO-m609bGH0MGOME dMbs3gdms 85Hgddo dmboggdgdmsb zmds s Immbm3zbgdols
999365 bgds 300500 300000m, HMIJE0E IFIOO0s Md0YJEHWIO-MMgbEH0MgdM 9659
(059, Java, C++, Python). 6my096H 0 056589000Mm39 md09dEHO-0m6m96E06M9dw dmbozgdms doBoL
593L SQL 9bol-ol gog3sm0Mmgdweo 39OLoS.
bEoGosdo 9mEgdmwos msbsdgdmgg 3060Hmdgddo BoMmmmE  Qsdmygbgdmwo Msdm©9gbody
03099 GHO-mM096E0MgdMwo Imbs3gdms 35Hgdols dommM30L LolBgdol Labggdo. dmyzsboos
36OMaM530L  53MoadgbBHgoo  gEM-gOmo  3m3MwsGmo  dmbszgdms  dsHgdol  FsMm3z0L
LobBgdolosmgzol-Versant Object Database.

153396dm  LoGYzgdo:  MB0YIGHMIO-MO0YbBH0MYGOWMwo  Fmbsggdms d5HYd0, MdOgIGHE—
06096300930 Imbs3gdms dsDgool omm3zol Loli@gds, dmbszgdms mdogddmemo dmogwo,
™009dGg00L 35b6LsBL3MOL 9bs, IMmMbMgzbadols Mmdogd@EHmeo 9bo.

056599060H™39 306-Md0T0 dogr0sb oo 3608369 Mds 5d3L FMboEgms B3BYdOL 458MYggbgdsL.
090 gbg0s LEBMYSMYOOL BogddosbMmdOL MomMJdol yzgws bLEBgMMUL. glgbos: dgEbogMgds, Lodsbzm
L9gBH™M0, dB0BOYLO, X 96S339, Lobgdfogm dsOrm3s s bbgs.
dmbo39900 d5D9gd0 MBEOHMB3gYymRl OO M3MmPIbMdOL 0bgM®mTs300l LoliEgdsdobogosl,
LH653 05399853905, 5bseoBl s bbgs. oo b8 s gd0m TglodegdgE0s 06EMEMBs300L W335
MbgdsmmM3m  [3omIolgsb,  3sMowgMo 3o - 3035w dmIbIsMmgdosbo  izomdol
MBOHMD390Yyma3s. Imbs3gdms d5Hgd0 bagels MHgmdL 3OHMELYdOL 953G ™MTGHODI30L - B306M©IdS
bgaoom 9993560l bsFoMHmgds, M3 5930MYOL 93MIYOL S BOHOL 3OHMPJEHOILMBSL.

dmbo3gdms MW@ Imgwol  LyMombMwds 653w0m39690933s  godmofjzos  Lbgs
9m9gdol dgobol 59930 gdeMds. dMbsEgdms 3MMAMLME s 39ML3gdGHowME Mgl
0960859l Imbs3gdms  Mmd0gd@IO—MM09gbEH0Mgdmwo dmEgero. dsbdo Imbsigdms dsbo,
dmdbdoGgdol  0b6FGHgORJoLo @S IBIMMGIOL  HEIYMOIOMTGIO  539dMY0s  MdOYIGHIO—
060963009090 doamdol 3sdmygbgdoom.

9mbs3gdms Mgs30v)MHO IMYol 53GHMMTs GEYIM 323> 153I30MZIMWS® BsMOYS0dS
12 3cmbmgbs, MMmIgdLsg by 93059mB0wgdgl dmbsggdoms 3sBgdo (8d). ™sbsdgcmm3zg
30609030 030 MbEs 530859MB0W YOI sBsBJdom 15-20-Bg 9@ 3996036, MLOsBOHDBMYdOL,
™33H0d0Bs300L s 0bGHIYM300lL FmmMbM3gbslsg. 90bodbmewols Mgow0Hgds 393060 GdE0s
60y LOOMNYWGJOND.
OO M3 ™dOL IMbs (399900l ©s34853900L5L 3e00bEYds MgEsE0YIM Fd—0L bo3wMm35690900.
90 653e0 3569090l d0930369ds:

1) 3d-ob ULEHOWIEHMOOL LoMmg, GMIJEog  296306MHMdYOM0s BT oH300L

Bo3oMm9d0l 930 gdEMmd0m;
2) o050 IFoMmTmgdmds, MMIJEoE 399mf39Mwos  golvmgdol dobgwogom dgdboo.
5060360 3-5-x 96 BHOL JosOMZ0L M39MHS3090L;
3) 9mbs3g8ms 303900lL I9HBOMYIO MM bmdy;
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4) 9mbs3g00ms FoM3mEy9bs IbMEM© 2-456DMm0wgd0sbo sbGowol Lasbom;

5) 9990 qd9mds 0dobs, M dmbs3gdgdo gobbow e 0dbsl B9bgds (Bogowromac,
»0059OMIAm9d0“ gh Bgbs, bmerm ,d93b0gM-0353900° s ,oLfogegdEgd0”
©53309©905690 BI6>);

6) 9mb5390005 65350930 FM535OHOELMZ960 Fobobegdolisl dg—3 BraMTo ™ RmMIsdo;

7) 9mbs3g0ms d9bsbgol bbgs 35650390096 T9Mfydol LoOmmwrg s bbgs.

Bo9MmmM30w0 65300Mm35693900l 0530096 5300900l GMN—gMm LT gdsl HoMTmoYgbl
M309JGMO—mG0gbGH0MOWwo dmbs3gdms dsHgdo (Mmmdd). 030 dMOMbM3L OO FMEMEMdOL
Jd9bLogM9dL (20 4090503 DY 393)0) LOLEBHIIOL JMBLEHMVIOMIOOLIMZO.

1989 {9l g99md39960s ,mmdd—0b Jobogglio®, GMdgedo 4980m0Ygbgdm@s GmEMTs:

3d3L=000b+mm39
LoSE MM 60dBO3L MBOYJEHIO—MMH09bEHOMGO dMbsEgIms d>HYdOL FoMrN30L LobEYISL;
0M39 — m009dGHMO-mMH096EG0M90Mw 3MMGM5T0Mgd0L gbsL.

0mmdd3b by MBOHMB3gwymBEIL  MfiMR030 LEHOMIGHWOOL MmdogIBHJOL, LobEGHgdol
53005@  JOBIOMMYISL,  o8MmmM3gdol g gdsl, Immbm3zbgdols 9bgdlL. sMbodbmero
3000935 0635839530005 s 39933000MGMOOM.

1991 §gel d90gdbs xamao Object Database Managment Group (ODMG), 6Hmdgenbsg mbgos
Bo0Mgyoe0dg00s MmmId—0lL LEHBIOEH0. gb LEHBPIOGHO XaRTs FoMsyobs 1993 Fgarls
Lobgaimgdoo ODMG-3. sbdo goms:

1) 9mbs3gdms mdogd@wMo dmgero — Object Data Model (ODM);

2) md09JBgOol  goblabwg®ol gbs — Object Definition Language (ODL), ®mdgwog

399094969099 0s Imbs3gdms sb03meomgdolsmazols;

3) dmobmgbgdol mdogdBHmo gbs — Object Query Language (ODL), ®mdgwog
2499my96909c05 dnmbm3zbgdol sdmdsgzgdolsmazol;

4) 36OHmaM530Mgd0L 96900l 0bEIMzgoLgdo (C+ s bgs).

mM3d-0b  oOLO  2oboLbOZMIds  MBOYJBHMO-MOH0gbEGH0MmGOMo  doymdom  (LM.1). oo
320lbAMAL  Md0gdEHe-m©m09bGH0MOME 3MMgdBHoMgosl s Mmd0gdGHO mMm0gbEMgdMw
36OHMaM53069050.

®009]BHE—mmogb@Homgdmero
dogmds

309 JEO—OH0gbGHMYdTIro 307d&H OG0 YB GO0
3GMYJEHoMYdd 3636806005

6. 1. md09dGHve—cmo9b@oMgdmeo oy mads
80, B—25096H00981C0 3G I9H0PIDS Ly6.2) Nl 369JGHoM9dol
9900MEMEMY05, OMIJWOE 0530l 15380 596000056908 (3LOL B>HJdOL 56 FMbs3gdms d5BYdOL
©93330mboEool  (symaol) 3MGmEgll  d9ds0ygbger  bsfowgds@. 9dsbmsb o0ao  dmogagl

Georgian Scientists/Js®mggeo dg3bogmgdo ¢. 7 N 2, 2025 || 522



©5L3MMYIBH9090  LBOLEIIOL  MAO3MO @S BoHOINO  FoMTMmygbgdl, LEIGH03MO  ©d
065306 39 qoL.

3md30v@aho

deisebobl sempatomdo || Bebagpdms Byydo

6. 2. m3093G0OH—-mG0gbGH0oMmIdMEo 3G:mydBHoMmYds

80, (—26509650698s9¢n0 36365806985  (br9M.3) 5Ol 3OMAEMTOMIIOL
3900MEMEMA05, MHMIGEoE 999s6gds 3OMAGMSToL FoMdmygbsl md0gdEHYdoL gOHMdELOMdOL
Loboo. 3sbdo ymzgeo mdogddHo Fomdmoygbl 3eslol 9abg3wosdl. Jasligdo 30 0gdbgds
09656MJomws© 9983300MMO0L 3MH0b3030L dobg300m.

badsBer gerobo Jemabo A
mgolghgdo, dgoeopbo
' ‘
Bofsdeo Jemabo AA ausbo AB
Jesbo maobgdndo, dgmepndo ogobadado, dnmeogdo
A e
deepeiods | edogddo AAL | L @Bopjdo ABL | @Bogido Al

bm®. 3. md09JBHOMO—H096E0MYdIMMO 3GHMYMT0MmYdS

239630bomm Mmm3-ol Ms8mEgbody sdsbslosmgdgro (3690s. Jaslo s®OL MA03MMO
3MbLAHONI309, boem mdogd@o dolo FoHBOIMNMO MJoE0BoE0s. J3Esbl goohbos M30Lgdgdo
(8mb5399900), 3900Mm©YBO (5¢yMOHOMTYD0).

M3 9Y4mHbmds 3 doMoms 3mbEgnEost glgbos: 0b635xLwWSE0s, 890330MIMdS @
30dmOZoBIo.

0635b79¢m5505  5OHOL  3slol  M30L9d9gdoL  B39BH3s  Tslby  Famdol  (JodsHmgzols)
dobg3z0m. 3wsbol ™m30U90890%g (3™ds  dglodwrgdgwo by ogmb FBMWMmE  Jeslols
090000900l L5395 gd0m. 53 I9NMEYOL 593900l 96 H3™Tol IgomEIdL MHmgd9b.
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329330009285 b0bsgl, O™ 3wsligdo 0ddbgds 0gMsmJomwo 3MHobiodol dobggom
9909 BsdsBM (Lofyolo) 3eobosb. [obsds®o J3ealio JoRbgMEs MMM LodsbM Jesbo,
beerem 89933000609 3005b0-OMyMeE FoMdmgdmeo 3eslio. 3993300609 3Eslo 0dgbl m30LgdqdLs
©5 3900m©gdL Hobs3sm0 3slologsh, 53s5Lmsb Tobdo Fgodergds sdmEbsEEIL WSTsEHYdOMO
30190900 ©S 3900M©JO.

30200230 Bdo 15584950905l 0dg3s 35IM30Ygbmm FJNMIYdO JOHMO S 03039 Lobgwom

OMAmO3  LsdHM  3wsldo, g3y §o®ImgdMe  3amsligddo.  3mEr0dMmOmROBIoL  godmygbgds
2963060905 3OMAM535d0 OO M3MmEY6mdom (100 s 3g@0) 3Esligdol sSGBYdMIO.
0¥) 3939309000 3565wl Moo dmbsggdms 39HgdmMab, 3580b 3wslio (Mmd0gd®o)
d99L5058905 LGOI, beagnm M30Lgds 39l (L3gAL).
30L9d5 99odegds 0gmlb 33035, 25oaH36s Md0gdBHDY, Pdgbgdmwo ™mdogddgdo,
dsbogo (Array) s Loos (List), 30535956%mdoegdosbo mgzolgds. sl 80930036905 o30M9gm39
009JGH9oL Mol 3538060900. M30LgdL 5J3L FH030. JoMOMsEO BH039d0s: String, Numeric, Float,
Currency, Date, List, Status.
93980 9m 3998 0s MmMId—0l 0GOSO 3606303980, GMIYd03 9YMDEMdS MdOg]E6O—
0609630090 doymdsl:
1) bgg@ob OHmerdo d90dergds 458myggbgdoyen 0465k BydolidogMo 3mem@Egs0. LbgsbsoMs MHmI
30g35m, 113930 890dgds 0gml Bbgs gbGowo.
2) 9mbszgdoms  3sb03mszool  3MMm(390MHgd0  Bodegdsl  0dwg3s  ogMm0sbgLs
50006089 36:M390M6;
3) 139®9d0L Imbs3gdgdo 90degds 9939990 JdMEIL 399330MYMBOMNMBOL 3HOb(303L;
4) 9wgd96¢9gdL Mol sIM300 090530 Fglodegdgero 046935 565 SOEM (3500390
99996@0L  dmbsfoggmds (MmO  Mgws3on®  dmbsggdms  35Hgdd0), 9MsdgE
96535¢0ls(3.
0mm3d-1 80939936905 Fbmem© ol IMbs3gdms 35Hgd0o, MMIgGwms MYsobsE300L Y3zgws
LEAHOMIGHMIOMPOo 9egdgbEO 9393 0s MBOYJGHIO—-MM09BEGH0MIOMEo JoEYMIom. M) 9OHMDO
35063 LEAHOYIGHMIOMWOo 9gdgb@o 5O 258M0Ygbgdls MdOYJEGHIO—MMH0IbEGH0MGOIE BoEYMIL,
35806 Ldag 23993L MBO0YIEHMO—-M9 306 FMmbs310mS BoBYOMb [1-4].
0565090060039 306039030 Md09IGHMIM-MH09bEGH0MYOMo mbs3gdms 35BgdoL FHgdbmemaools
39630000093580 gMHmAsbgl  3MB3MMYBE0sL g3l Mo  doMomso  FodsMmvangds:  1).
Distributed Object Linking and Embedding (OLE), 2). Common Object Request Broker Architecture
(CORBA). obobo 60l mdogddHbg ™OG0gbBHoMIdMwo  OLEHMOdME0Eo  Ggdbmermyogdo,
Omdwgdog  bdocs  godmoygbhgds  Mmd09dBHm-mMH0ogbGHoMgdmo  dmbsigdms  d5HgdoL
063 9365300bm300L. §399m0 BsdmMmygs0dgd0s 53 ¢gdbmemyngdol JoM0mso SGLO:
1).Distributed Object Linking and Embedding (OLE)-%qdbmemyos, Gmdgwog 8984995390wos
3035605 Microsoft-ol 3096 5 J0MHOMIPIE MOH0YBEH0MGdos Windows 3ero@gm®dgdby. ogo
MBHOHMD39WYMRL  Mmd09dBHIO0L 2oD0sMGIL S MYOHMOIOHMNJIJIIL Lbgsalbgs 3MMyMsdols
dmeoU.
OLE-b 89339md00 bbgoslbgs 360m6ms3sL (dsomoms, MS Word-bs s Excel-) dgwderos
96005690056 MmdogdBHgdol  gsBosMgds oly, ®md obobo 3/Fomdbyb LobMHMbmms.
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3ogoomsq, Excel-do d94dbogo gbMogro Bsdgbogl Word com3«dgb@do olg, Gmd bsFommgdol
390b3935d0 dmbgll 306306 Word-sb 2obsbargds.

2).Common Object Request Broker Architecture (CORBA)-3¢s@GHBmM3go0ologsh sdm«y300909wo
LEObIOGH0, OMIgwos 8gdwdsgzgdmwos Object Management Group (OMG)-ob 8096 o
b6 FJMH0E0s 0LYNO 333560930l 09O, HMYMOYdoEss IBM, Novell, DEC ©s bggdo. CORBA
MBOHMD39wymal bLbgoalbgs LolEgdgdls s 3GMMaMsdm gsmgdmdo sOLYdIMWO MdOYJEHJOOL
O009OHNJI)905L Jugerol LodwgoEgdoo.

355005, IO 3MMYGMTS dgodegds sfigMowo oyml Java-bg Linux-do, dgmeg - C++-bg
Windows-8o. CORBA 0dqg3s 8500 9ol 35330600bs s 8tmbs3gdms go3gerol dglisdmgdenmdosls.
50235650, M3099dGHWO-MH09bGH0MYdI dMbs39dms dsBYddo IMbs(399900 0bsbgds Mmdog]@gdols
Lboboo @s 965  3bOOWgds©. IMbs3gdgdmsb  3omds s dmmbmgzbgdol Tgddbs bgds
36OHMPMFMWO 300m, HMIJ0E IHIO0W0S Md0YIEIO-MMgDbEGH0MGdMM 9bsDyg (Top. Java, C++,
Python). ©my096MH 0 0s659900™39 md09dEHw6-mmgbEo®gdwyer dmbszgdms dabal 593l SQL gbol
A9BIONMYOME0 39ML00.

056599060™39 30639000 3bd30mb06M9dL 300-Bg dg@o Lobol MMadAL. BmyogMmo Josmysbo
dm39dmeos  3bG.1-0o.
0508539000 Bbgsslbgs doymas:

3HO0woEsh  BBL, G™I Fomo  Fgddbolomzol  sdmygbgd s

gbMoo 1
659096009 MmMIdIL—0L sbsliosmYds
3s6>m30L 99600365 /
©53v9053900l|| 533900l
3(o®mImgdgero 3o®Is | LolEgds 396L53PMYdMEo
965/9bgd0 domds
(OODBMS) 3obsllosmYdErgdo
™309JG900L 9505@BoRJsM0s60 JPA
) ) 30653060 950D s309,
ObjectDB Software Ltd.||ObjectDB Java, JPA .
d965bgs, ORM | dbstrosFges Hibernate-
GleMOTC R T TOM ol 5e3gmbso0g350
d Bgdo
Versant 0099900l 00009029
. . A9w930096035:3090d0,
Actian (Versant Corp.) |Object Java, C++ 30030600
0956 O™Jo
Database 699306905
5399053905
™309JG9d0L 399563039090
,.NET  |306H @306 696
db4objects Inc. db4o Java S ©D0M03> @2
(C#) d965b30, 56 8060035 Mo
099690l ORM-U ||300653099M5300
©d09gd ool L0 063)gMs
3OS
GemTalk Systems GemStone/S |Smalltalk 306053060 Smalltalk 35600b0rs6
d9bsbgo,
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3s6>m30L 99600365 /
©53v)053900l||  odMTsz900lL
30sMm3m9gdgero o®mds | LobEgds 396L53MYdMEOo
965/9bgd0 domds
(OODBMS) 3obsllosmYdErgdo
2005MMM MBS
®d0gJHIO
249M9gdmdo
00993900l 259m0yg4qbgds Web
Zope Corporation Z0ODB Python 30653060 53035309030 (Zope,
d9b5bgo Plone)
™009JBHcmo
a
) eRIToT dE096M0 3Ho30Do3E0s,
RunTime, Inc. ODABA C++ LLbEo
06@93Mm009gdmwo GUI
9530100
b F9Md
Oracle 5896900 3°80099bgd>
Oracle Corporation Berkeley DB |[Java ™d09J&H Mo Bo89bgd e
(Java Edition) 9965b3s Java-8o 53035309830,
95050 Gglermegds
30513909
©>g95gd o 398m0yg9bgds
Franz Inc. AllegroGraph Java, Lisp, 000936000 knowledge graph-98do,
Python, C#  |8m@Qeo + RDF || A 1/vi1 5ol $999880
9mbs39dgd0L
b F9Md

Object-Relational Mapping (ORM-md09d@Gv6-Ggansgom®o  Gv9306090s) oMob  gdbmaenmyos,
MIg0oE odmoygbgds MmdogdGMM-m®ogb@HoMmgdmeE 3MmaMmodgdls s MYEs30G dmbsigdms
35H98L MOl IMbs399900L  gooloyzsbs. ORM 53EMIsGHMo@  49M5ddbol  md0gJEH9dL
dmbszgdms  05Bol  EbBOOWYdS© s 3oModomd - 3bOHOEGOOL  FMbs3gIJOL  3OMYMIT M
™009dG905 SQL-960L go8mygbgdol 4569dg.

03dL-0b 5MHBg35L gobLEDBPIMHZL: MmM3g s SQL-9boL FoBRIOMMYDS; 5B0boLGHMOMYdOL ©s
53993539006 Lodoegdsbo; Imbs3gdgdby 3mds (ODBC-Open Database Connectivity-0os
3938060 dmbs39900 35H90m9b); Lbgsslbzs 3ers@Bm®dom dw9dsmdols JglodergdEMmds.
960-9M000 303990 mmdddL sOol Versant Object Database. ogo 0949690l 9bsls C++ s SQL-
960l oxsmmMgdsl  VQL-gbsl. VQL-gbs 5ol  SQL-9bol  dbgogbo, 8sa®ed  dmcygdweros
030993909 35603 0omgdoLsm30L [5].
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1.1.1.  g390m0 deopgdonemos 36mgcsdidob 36sgdgbdgdo  cmdddl-oo30l - Versant Object
Database. (0265390005 85Ysdo  G99dbocros m®o  ersbo:  1.z3¢vsbo  Person, 2. 3¢msbo
Department).

1) 36MmyMs050 by  2obssbeml  ghmo  0sb53dOMIOolL  Sb30 s Hdsgrml  Fgmy

0565336M03¢rols Imbs39do.

//45355b@mo Saba-ls sbszo

const char* updateQuery="select from Person where name="'Saba '";
VOD_Query* q1=new VOD_Query(db, updateQuery);

Person” s;

if ((s=(Person*)ql->next()) = NULL) {

std::cout<<"0m0dgdbs Saba. slo30: "<< s->age <<" -> "

s->age = 40,

std::cout<<s->age<<" Qobobens"<<endl;

Jelse {

std::cout<<" 396 8m0dgdbs Saba."<<endl;

}
delete q1;

//§5385¢0m0o> Akaki

const char* deleteQuery="select from Person where name = 'Akaki ";
VOD_Query* g2=new VOD_Query(db, deleteQuery);

Person* a;

if ((a = (Person*)q2->next())!=NULL) {

std::cout<<"0m0dgobs Akaki. 0dggds."<<endl;

db->remove(a);

Jelse {

std::cout<<" 396 80dqdbs Akaki."<<endl;

}

1.1.2.  2) 36mg®sds8 #9bos gsdmmgsereals 056500658980l bsdwsenm sbszo 0ommgwyemo
3569mx0¢m980b50300.

const char* vql = "select from Person";

VOD_Query* query = new VOD_Query(db, vql);

std::map<VOD_String, AgeAccumulator>ageByDept;

Person® p;

while ((p=(Person*)query->next()) =NULL) {
if (p->department) {

VOD_String deptName = p->department->name;
ageByDept[deptName].totalAge +=p->age;
ageByDept[deptName].count +=1;

}
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}

std::cout << "bSTLIOM SU530 J9BYMFBOEGdGdOL Jobggzom:"<<endl;

for (const auto& entry : ageByDept) {

double avg=(double)entry.second.totalAge /entry.second.count;

std::cout<<"QoBgmaBogds: "<<entry first<<", BodoeMm 51530 "<< avg<<std::endl;

}
1.1.3.

95300 3bs(399m5 35HJOb FgsMgd0m MmMId-b 5J3L 99990 M30MSEHYLMdYOO:

1)

2)

3)

4)
5)

Lol 990l BMEI0MHYOOL ©9399LO FglodegdMDYIO;

LAHOMIGIOOL SOIOWHE JIBIOMNMIOOL MBIMO, B3 2B3OMMDIdIM0s sboeo BHoJol
9mbs399900L (030L90900L) 89Jdbom, 399330MIMBOM, b0 35380MHYOOL OTY>MHJIOM
5 8900900l 3mM9JEH0MJdOL Lo OWGdgd00);

9379ObMwo  3900mEYdol  3sdmygbgdols  Fgbodergdrmds OEO  IMEFMWMOOL
9mbs39990%Dg 6530530600 Igm™m©O0 J0TsOIM30LSL;

0o gdMdOL 5350gds 3-20-x g6 ©s 393o;

3990996900l RoMMM 139G (35390, 253M0Ygbgds FeE0dgEowe LolEgdgddo,
3659390d0).

50bB0d65305, MMT MMTd MYEs30IM BMbo3Egdms 33HYOME Fgocmgdom LsFoMmmgdls 4-5-x 96
39¢8 99bLogMGOSL.

659G do Qobbowos MmMId s Mm@IdAL-0L Lobggdo. BsdmMyse0dgdos MdOYJEIO—
060963 0M9do 3MM9JEH0MJOoLS S Md0YJGHO—-mO096E0MIOMWO 3MMAMIF0MHIOOL SOLO.
23939990005 MJes30YM 33-0Ld S MMId-0l F9sMGd0mM0 sBseobo.
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Summary

The article discusses the importance of using databases and highlights the shortcomings of relational
databases when processing large volumes of data. It is noted that one way to overcome these limitations
is through the use of object-oriented databases. The essence of such databases is defined by the object-
oriented approach. This approach involves object-oriented design and object-oriented programming.

The article outlines the key concepts of object-oriented design and programming.

To construct databases using the object-oriented approach, the following are essential:

1. Data encapsulation, i.e., the definition of classes and objects;

2. Specification of the structure of tables;

3. Creation of class inheritance for data;

4. Ensuring polymorphism, among other aspects.
It is noted that only those databases in which all structural elements are implemented using the object-
oriented approach are considered object-oriented databases. If even one structural element does not
use the object-oriented approach, the database is classified as an object-relational database.
The paper presents the advantages of object-oriented databases (OODB) compared to relational
databases. These include:

1. Better system modeling capabilities;

2. Easier structural extensibility enabled by the creation of new data types (attributes),

inheritance, establishing new relationships, and method modification capabilities;

3. The ability to use recursive methods when accessing large datasets via navigational methods;

4. 3 to 20 times or more performance improvement;

5. A wide range of applications (e.g., in multimedia systems, graphics), among others.
It is worth noting that object-oriented databases require 4 to 5 times more memory compared to
relational databases.
In object-oriented databases, data access and query execution are performed using program code
written in an object-oriented programming language (e.g., Java, C++, Python). Some modern object-
oriented databases provide an extended version of the SQL language.
The article also describes several widely used object-oriented database management systems available

today. Code fragments are provided for one of the most popular systems-Versant Object Database.

Keywords: object-oriented databases, object-oriented database management system, object data

model, object definition language, object query language.
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