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CucrteMma KepyBaHHA Da3aMu paHux Ta ii
NPU3Ha4YeHHA

Cuctema YnpasniHHa/KepyBaHHa Baszamu BanHux (CYB, CKBJ, aHrn. Database Management
System, DBMS) — Lie Habip B3aemMonoB'a3aHux AaHux (basa fgaHux) Ta nporpam 4aa 4ocTyny Ao umx
LaHuX. BoHa HaZla€ MOXNBICTb CTBOPEHHS, 36epeXXeHHs, OHOBMIEHHA Ta NOLWYKY iHpopMaLii B 6a3ax
[aHWX i3 KOHTPONEeM AOCTYNy A0 AAaHUX.

Cnctema ynpaBniHHa 6a3amMy gaHKX - Ue NpoMiXKHe nporpamHe 3abe3neyeHHs, ke 403BOJISE
nporpamictam, agMmiHictpatopam 6a3 gaHux (b[1), NporpamMHMUM 3aCTOCYHKaM i KiHLEBUM
KopucTyBadyaM 3bepiraTu, opraHizoByBaTu, OTPUMyBaTK LOCTYN, BUKOHYBATKN 3annuTu Ta
MaHinynwoBaTn daHuMu B 6asi gaHuXx.

CYB/[] € BaXXNMBUMMU, OCKiSIbKM BOHN HadatoTb e(DeKTUBHI Ta HALIMHI MeXaHi3MKn aNns opraHisauil,
KepyBaHH$ i BUKOPUCTaHHA BeNMKux 0bcaris gaHunx, 3abesnedyroym npu LboMy LiNiCHICTb aHNUX Ta
HaZlalo4u iHWIi nepeBary ynpasiHHA LaHUMU.

B KopnopaTMBHOMY CepefoBULLI cCUCTeMN ynpaBiiHHA 6a3aMu fJaHUX HafaloTb agMiHicTpaTopam Hba3
naHux (ABLl) cTpyKTypoBaHy naaTgopMy, ska Crpuse 0OMiHy AaHUMK MK Pi3HUMK BigLinamu,
KOMaHAamu i nporpamamu. CYB[l HafatoTb cniBpobiTHMKaM KOHTPOIbOBAHWUIA | OpraHi3oBaHWiA LOCTYN
[0 OaHMX, SKi BOHU MOXKYTb BUKOPUCTOBYBATWN AN CAPUAHHSA iHHOBALIiAM Ta gornomMaraTiu CBOIN
KOMMaHil NigTpuMyBaTW KOHKYPEHTHY nepesary.

IcTopin

IcTopia cuctem ynpaeniHHA 6a3amMun gaHUX Hanivyye NoHag NiBCTONITTA i po3noyanacs B paHHi 1960-Ti,
KON KOMM'IOTEPU CTasIM BUKOPUCTOBYBATMCA 41159 06pobKn oaHux. Todi e NoHATTSA 3a3BU4al
Ha3MBanoCs CMCTEMOIO YNpaBJiHHA iHhopMaLi€lo.

MepLwo KOMepLinHO AOCTYMNHOK CUCTEMOO ynpasniHHA 6a3amu gaHux byna Integrated Data Store
(IDS). BoHa 6yna po3pobneHa Yapnb3om B. baxmaHoM i noro komaHaoto B komnaHii General Electric
(GE) HanpwukiHui 1960-x pokis.

Pik Mogpis

1964 Po3pobka nepuioi 6a3n gaHux, Integrated Data Store (IDS), Yapnb3om baxmMaHoM y KoMnaHil
General Electric.

1966 IBM npencTaBnse cuCTeMy ynpasniHHA iHGopMauieto (IMS), cninbHu npoekT 3 Rockwell Ta

Caterpillar.

1970 Earap ®.Kona" npeactasnise pensuiiitHy Mofens B CTaTTi “PenauiiiHa Mofenb aaHux ans
BENIMKUX CNiNibHUX BaHKiB aHmx".

1974 |CTBOpEHO MOBY CTPYKTypoBaHMX 3anuTis (SQL).

1976 NiTep YeH” npeacTasnse mofesb CyTHICTb-38'30K (ER) B CBOIN CTaTTi “Mofenb CyTHICTb-
3B'A30K - 1O €EAMHOI TOYKM 30pYy Ha OaHi".

KomnaHis Oracle Bunyckae neplly KoMmepuinHy pensuinHy 6a3y faHuX, ska BUKOPUCTOBYE

1979 oL,

1980 |IBM BBOAUTbL System R, pensiuiviHy cucteMy ynpasniHHs 6a3aMuy aaHux Ha ocHosi SQL.
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Pik Mogpisn

MpenctasneHa SQL/DS, neplwa nosHodyHKLUioOHaNbHa CYB[, fka Npautoe Ha NepCcoHanbHUX
KoMn'toTepax, KomnaHieo IBM.

1983 |BunyckaeTbca nepwa sepcis DB2 Big IBM ona menHgpenmis.

OnybnikoBaHo MaHitecT 06'eKTHO-OpiEHTOBaHMX 6a3 AaHUX, WO 3HAYHO NiATPUMaAB
PO3BUTOK 06'€EKTHO-OPIEHTOBAHUX 6a3 AaHMX.

3anyweHo PostgreSQL, ogHy 3 NepLumnx BigKpUTUX PeNauinHuX cucTeM ynpasaiHHsA 6a3amm
LaHuX.

1998 |Bunyck MySQL, iHwWOT BaXxnnBoi BiakpuToi pensauinHoi CYBM, ona Windows 95 i NT.

1998 |Microsoft 3anyckae SQL Server 7.0, noBHicTIo nepenucaswu ceoto CYB/.

MoHaTTa “NoSQL” HabyBa€ MoNyApHOCTI, LLO NPU3BOAUTL 4O HOBOIO MOKOIHHA
HepensauinHux posnogineHnx 6a3 gaHux.

2012 |Amazon npeactasnse DynamoDB, nponpieTapHy HepenauinHy 6a3sy aaHux NoSQL.

2013 anyqK FoundationDB, po3nogineHoi 6a3un gaHunx, npusHavyeHoi 4na o6pobku BennKunx
06cAriB CTPYKTYpPOBAHUX AAHUX.

2017 |Google aHoHCye Spanner, rnobanbHO po3nogineHy 6a3y gaHux.

MpoAoOBXeHHA PO3BUTKY Ta iHHOBALN B TEXHOJIOMIAX CUCTEM ynpaBfiHHA 6a3amu gaHux, 3
aKLLEHTOM Ha 6a3m faHuX, CMPSAMOBaHi Ha XMapHi cepenoBuLla, 6a3m gaHUX Ha Kpato Ta
NONIMLWEHHS iHTerpawii i3 WTy4YHWUM iHTeNeKTOM And ynpaBniHHA 6a3amu faHunx. Takox 6a3sm
AaHuX 610KYENH CTaloTb 3HAYYLLOK TEMOIO iIHTEpecy.

1981

1986

1996

2004

2020-Ti

ba3a paHux i CucreMa KkepyBaHHs 6a3010 paHux

TepmiHu “6a3a faHux” Ta “cuctema ynpasniHHA 6a3aMu gaHUX” 4acTO BUKOPUCTOBYIOTHCA
B3a€EMO3aMiHHO B HeO®iLinHMX po3MoBax. Lle MoXnnBo Yepes Te, WO KON KiHLEeBi KOPUCTYBaui
B3a€EMOSil0Tb 3 0a3010 maHuX, BOHV He MatloThb yABEHHS Npo BHYTPiwHO CKBJI, Ta il 0CHOBHY ponb Yy
KepyBaHHi gaHumu. e 6inblie nnyTaHUHN BHOCUTLCA B AesKUX Bunagkax, konu CKbJ, sbynosaHa
6e3nocepeHbO B KoA nporpamu. Lie pobnTb BUAMMICTb OKPEMOT CUCTEMU e MEHLL 04EeBUAHOIO.

[Nns po3pi3HEHHS LUUX OBOX TEPMIHIB i BAKOPUCTAHHSA IX NPaBUIbHO, KOPUCHO PO3YMITU TXHi
BiANOBIAHI poni Ta YHKLIiOHaNbHICTh: 6a3a maHMX - Le CTPYKTYpPOBaHa KonekLisa gaHux. Cucrtema
ynpaBniHHA 6a3aMu paHuX - Lie nporpamHe 3abe3neyeHHs, ke Po3pobHUKY, KiHLIEBI KOPUCTYBaYi
Ta NporpamMmn BUKOPUCTOBYIOTb AJ15 B3aEMOAIT 3 6a30t0 AaHUX.
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PO3POBHUK

HOPHCTYBAY

3ACTOCYHOK

&' Techopedia
Apxitektypa CKB]]

ICHye TpupiBHeBa cuctema opraHizauii CKB[l ANSI-SPARC, npu sKil iCHY€ He3anexHui piBeHb ans
i3o1auii nporpamu Big 0cobanBoCTENn NPeACTaBAEHHA AAHNX HA HXKYOMY PiBHi.

PiBHi:

e 30BHIilLIHIN — NpeacTaBneHHs B 3 TOYKKM 30py KOpUCTYBaYa.

KoHuenTyanbHUn — y3aranbHeHe npefctasneHHa b, onucye ki faxi 36epiratotbca B bl i
3B'A3KN MK HUMW. TliATPMMYE 30BHILLHI NpeacTaB/eHHS, NiATPUMYETbCA BHYTPILLHIM piBHEM.
BHYTpiWHIn — ¢isnyHe npenctasneHHs b B komn'toTepi.

JloriyHa He3ale)XXHiCTb — MOBHA 3aXWULLEHICTb 30BHIiLUHIX Mogenen Bif 3MiH, WO BHOCATHLCS B
KOHLEeNTyanbHYy MOAENb.

@i3nYHa HE3a/IEXHICTb — 3aXULLEHICTb KOHUENTYaIbHOI MoAeni Bif 3MiH, Ki BHOCATbLCA Y
BHYTPILUHIO MOAEb.

KomnoHeHTn CYBJ1

OCHOBHMM KOMMOHeHTOM KOXXHOI CYB[] € 6a3oBun asuryH 6asm gaHux. Lle nporpamHe 3abe3neyeHHs,
AKe B3aeMogie besnocepenHbo 3 6a30B0t0 cucTemMoto 3bepiraHHs abo hannoBo CUCTEMOIO i
OKPECJI0E B3AEMOAI0 MK MOLYIbHMMM NiAKOMMNOHEHTaMK, fKi L03BONAOTbL ABUCYHY KepyBaTu Ta
MaHinynioBaTN AaHMMK B cucTeMi 6a3 gaHunx. [1o HUX BKAKOYAOTLCA MOAY i ANS:

Pe3epBHOro KonitoBaHHA Ta BiAHOBNEHHSA: Lii MOLY/i KEPYOTb ornepaLisiMn pe3epBHOro
KOMitOBaHHA Ta BiAHOBNEHHSA AaHMX, W06 3aXUCTUTWY Big BTPaTK AaHMxX abo 360iB cuctemmn. BoHu
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BKJI04AIOTb MEeXaHi3My A5 CTBOPEHHS pe3epBHUX Konin 6a3 fAaHuX, BiAHOBMEHHA OaHUX Ta
BMKOHaHHS onepaLin BiZHOBNEHHS.

KOHTpPOJIb KOHKYPEHTHOCTI Ta ynpaBAiHHA TPaH3aKLWiAMMU: Ui MOAYNi KEPYOTb OAHOYACHUM
foctynom no 6a3m gaHux gekinbkoma Kopuctysadamu abo nporpamamu. BoHn obpobnsioTb
MeXxaHi3Mu 610KyBaHHS Ta 3abe3neyyoTb KOHCUCTEHTHICTb AaHWUX.

MoBa poctyny po 6asu gaHux: uen Tun Moayns 4o3Bons€ ABMryHy 6asm gaHunx obpobnatu Ta
iHTepnpeTyBaTy 3anuTh abo KOMaHAN KOPUCTYBaYiB, HanMCcaHi MOBOK AOCTYMY 3@ 3aMOBYYBaHHSAM.
BiH aHani3ye cMHTakKCMC MOBW 3anuUTiB, NEPEBIPAE 3annT WOAO KaTasiorosol iHhopMaLil Ta reHepye
ONTMMi30BaHWI MJ1aH BUKOHAHHA A8 OTPUMaHHSA abo MaHinyntloBaHHSA OaHUMK 33 3aMWTOM.

MoBa Bu3HauyeHHA paHux (Data Definition Language, DDL): moayns DDL go3Bonsie
KOPUCTYyBa4YaM BM3Ha4YaTW CTPYKTYpPY Ta OpraHizauito gaHux. BiH BKIOYa€E KOMaHOW ANS CTBOPEHHS,
3MiHW Ta BuaaJieHHs 00'ekTiB 6a3n JaHMX, Takux aK Tabnuui, BUAun, iHOEKCU Ta 0OMeXXeHHS.

Y 3anuTtax SQL 3a3Bum4an BukopuctoByoTbcs DDL: CREATE, ALTER, DROP i TRUNCATE.

CNOBHMK AAHMX: C/IOBHUK OaHMX (TaK0XX HAa3MBAETLCS Peno3nTapieM meTadaHux) 36epirae
MeTadaHi Npo 6a3y AaHMX, BKAOYa4YM iHpopMaLito Npo CTPYKTYpPY, BiAHOCUHN Ta BNACTUBOCTI
LaHux. Llen moaynb BUKOPUCTOBYETLCA ABUryHoM CYB[, ang 3abe3sneyeHHA KOHCUCTEHTHOCTI AaHWX
Ta BUKOHaHHSA 06Me)XeHb Ha YHiKaNbHICTb.

MoBa maHinynioBaHHA paHuMu (Data Manipulation Language, DML): mogyns DML Hapae
KOMaHAW 015 MaHinynoBaHHA Ta BUbopy faHux y 6asi faHux. KopucTyBayi MOXYTb
BMKOPUCTOBYBaTU ornepaTopy DML nns BCTaBKMW, OHOBJIEHHS, BUAANIEHHA Ta 3anNuUTy OaHUX.

DML CX0XWil Ha NPOCTY aHr NiNCbKy MOBY i NONINWYE eeKTUBHY B3aEMOAI0 KOPUCTYBaYa 3
cuctemoro. ®yHKUioHaNbHI MOXIMBOCTI DML opraHi3oBaHi B KOMaHAax MaHinyatoBaHHS, Taki
AK:

SELECT: Ll koMaHAa BMKOPUCTOBYETLCS AN18 BMOBOpPY paakis 3 Tabauui.
SELECT [im'a(a) ctoBnus(i)] 3 [im'a Tabnuui], ne [ymosu].

UPDATE: LIss KoMaHOa 3MiHIOE OaHi OJHOro 41 OEKiNbKOX 3anucis.

UPDATE [im'a Tabnuui] SET [im'a cToBnusa = 3HayeHHs] ae [ymosal.
INSERT: Us KkomaHAa 0o4a€E O4NH YM AeKinbKa 3anuciB o Tabnuui 6a3m gaHux.
INSERT INTO [im's Tabnuui] [cToBneub(n)] 3HAYEHHSA [3Ha4YeHHA(A)].

DELETE: Lis koMaHAa BUOANSE OOMH YK OeKifibKa 3anuciB 3 Tabauui BionosigHo Ao
BKa3aHWX YMOB.

DELETE FROM [im's Tabnuui] ge [ymoBal.
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Ob6pobka paHux Ta bisHec-aHaniTUKA: Ui MOAYNI MONErwyOTb BUA0OYTOK, NepeTBOPEHHS Ta
3aBaHTaXXeHHA OaHUX 3 Pi3HUX L)Kepes B OKpeMumn CKnal AaHux. BoHM TakoX NigTpUMyoTb OHIanH-
aHaniTn4Hy 06pobky (OLAP) Ta 3acobu 3BITHOCTI Ans GisHeC-aHaNITUKMW.

Inpekcauin: binbwicts CYB[ BKOYAOTbL MOAY NI iIHAEKCaLUii A1 NPUCKOPEHHSA BUKOHAHHSA 3anunTiB
3@ paxyHOK 3MeHLWeHHA 0bcary aaHux, ki noTpibHO NpockaHyBaTw.

BnokKyBaHHSA: KOMMOHEHT MeHe)Xepa 610kyBaHHsA CYB[] BiANOBifaE 3a ynpaBaiHHA KOHTPOJIEM
KOHKYPEHTHOCTI. BiH 3anobirae koHdnikTam i 3abe3neyvye KOHCUCTEHTHICTb AaHUX, MEPEKOHYIOHYUCH,
L0 JeKiNbKa KOpUCTyBaYiB abo TpaH3aKLin He MOXYTb OJHOYACHO 3MiHIOBATW OAHI 1 Ti CaMi AaHi.

JloryBaHHsa Ta ayauT: CYB/[l 4acTo BKJIOYAIOTbL MOAY NI AN1A peecTpaLii noain 6a3n gaHnx Ta ayauTy.
XypHanbHi 3anNncn AOKYMEHTYIOTb 3MiHM B 6a3i aHMX, BKAOYa04M BCTaBKW, OHOBJIEHHA Ta
BUOANEHHSA, @ TaKoX NoAii CUCTEMU, TaKi K pe3epBHe KOrMitoBaHHA Ta BiAHOBMEHHSA. AyAUT BKJIIOYAE
B cebe MOHITOPWHI Ta Ornag LUMX XXYpHaniB Ans BiACTEXEHHA Ail KOPUCTYBaYiB, 36epexxeHHs
LiNiCHOCTI AaHmnx Ta gonomory B 3abe3neyvyeHHi 4OTPMMaHHA NONITUKK 3 6e3nekun.

O6pobka 3anuTiB: NpoLEecop 3anNnTiB NPUAMAE Ta IHTEPNPETYE 3anuUT KOPUCTYBAYiB, NEPETBOPIOE
iX B ONTMMi30BaHWI NJiaH BUKOHAHHA Ta B3aemogie 3 6a3o8uM ABuryHom 6a3m gaHux ans
e()eKTUBHOIr0 BUKOHaHHA 3anuTiB. BiH BKAOYa€E nigMoayni A8 ONTUMi3aLil 3anuTiB, AKi BPaxXoBYOTb
(hakTopw, Taki AK HAABHICTb iHOEKCIB, onepauii 3'eqHaHHA Ta MeToAM OOCTYNy A0 OaHUX.

Pennikauia: neski CYB niaTpuMyoTb pennikauilo JaHUX, WO BKIOYAE CTBOPEHHSA Ta NiATPUMKY
KinbKoX Konin 6a3n gaHux B pi3HMX Micusax abo Ha pi3HUX cepBepax. Pennikauia noninwye
AOCTYMHICTb AaHMX, CTiNKICTb A0 360iB Ta NPOAYKTMBHICTL. BoHa 3abe3neyye, Wo AKLWO 0AHY KOonito
6a3n gaHUX HEMOXX/INBO OTPUMATK, AaHi BCE OAHO MOXHA OTPMMATK 3 iHLWOI Konil.

Be3neka Ta aBTopm3auia: Moayni 6e3nekn Ta aBTopmM3aLii KepyloTb 4OCTYNOM KOPUCTYBaYiB A0
6a3n gaHux Ta 3abe3nevyoTb KOHDIAEHUINHICTL Ta LiNiCHICTb AaHMX. BoHM 06pobnstoTb
ayTeHTuiKaLuilo, ynpasiHHSA KOPUCTYBaYaMn Ta BNPOBALXKYIOTb MeXaHi3My1 KOHTPOJIIO AOCTYNY Ha
niACcTaBi NPUHLMNY HauMeHworo npusineto (Principle of Least Privilege, POLP) Ha 0CHOBI
ponen KOpUCTyBaYiB Ta BUMOr 4o poboTu.

36epiraHHa: asuryH 6a3m gaHux B CYB[] B3aemMogi€ 3 ABUrYHOM 36epiraHHs AN ynpaBaiHHA
i3nyHUM 36epiraHHam gaHux. [BuryH 36epiraHHs Bignosigae 3a 06pobky HM3bLKOPIBHEBMX AeTanen
TOro, K AaHi 36epiraloTbCa Ta OTPUMYIOTHCA, TOAI 9K ABUTYH 6a3n JaHUX KOOPAMHYE Ta OPKECTPYE
Ui 4ii ons onTuMmiszauii 3aranbHoi poboTn cucTemMn ynpasniHHA 6a30t0 gaHWX.

IHTepcdencu KopucTyBaya: Ui MOLYNi HAJAKOTh iIHTEpdEencn KopncTysadaM, ki 4O3BONAIOTb
nporpamicTam, agMmiHictpatopaM 6a3 gaHUX Ta KiHLEBUM KOPUCTYyBayYaM B3aemMoaisTu 3 6a3ot
LaHux. Lle moxe Bknto4aTu iHTepdencn komanaHoro psagka (CLI), rpadiyHi inTepcdencu
KopucTtyBaya (GUI) abo **nporpamHi iHTepdencn nporpamysBaHHa** (APl) ons iHTerpauii
nporpamHoro 3abesneyeHHs.

MoniTMkmn KopuCcTyBayiB: MONITUKMN KOPUCTYBAYiB BU3HAYalOTb Ta BUKOHYIOTb KOHTPOJIb AOCTYMY Ta
BHYTPILLUHI NoniTukn 6e3nekun. BoHn BKa3yloTb 403B0SM, PO Ta NPMBINEl Ta BU3HAYalOTb, AK
KOPUCTYBayi MOXXYTb B3aEMOAiATK 3 6a3010 AaHuMX.
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PensiuinHa cnctema kepyeaHHa 6a3amu faHux (RDBMS) - Lie TMn cuctemMun kepyeaHHA 6a3aMum faHux
(DBMS). Yci RDBMS € DBMS, ane He BCi CUCTeMU KepyBaHHA Ba3amMu faHUX € pensuinHumm
cucTeMamuy KepyBaHHS Baszamu gaHux.

CKB] Pensauinni CKBJ

Pi3Hi TMNK MOXYTb ByTW BUKOPUCTaHI Ans Moxke yrnpasnaTu auwe MoLeo pensuinHol
ynpasfiHHA pisHUMK MoaensMm 6a3 faHux. 6a3n paHux.

Pi3Hi TUnNn MoXxyTb 36epiraT gaHi y pisHUX 3aBxau 3bepirae gani y Tabanuyax 3 pagkamu
CTPYKTYpax. Ta CTOBMNUAMMU.

ABTOMaTU4YHO 3abe3neyye LiNiCHICTb AaHMX
yepe3 0bMeXXeHHS, TaKi K NEPBUHHNIA KON,
YHIKaNbHUI KNIOY i 30BHILLHIN KON,

Pi3Hi TUNW MOXYTb BUKOPUCTOBYBATM Pi3Hi MOBU 3aBxau BukopuctoBye SQL (Structured Query
abo TexHiKK A1 MaHINyNlOBaHHA faHUMU. Language).

Pi3Hi TMNW MOXYTb aBTOMaTU4HO abo He
aBTOMaTWU4YHO 3abe3nevyyBaTu LiNiCHICTb AaHUX.

Bupu cucteMm ynpasniHHA DazaMu gaHux

Ha noyaTKy cuctemu ynpasniHHa 6a3aMum faHuX KnacugikyBanncs sk pensauinHi abo HepensuinHi,
3aJ1eXKHO Bif IXHbOI CTPYKTYpW i npu3HaveHHs. Akwo CYB[ 36epirana gaHi B Tabnunusx, il Hasneanm
pensuinHoto CYB (RDBMS). fIkwio BoHa He 36epirana gaHi B Tabnnusx, 1o Le byna HepensuinHa
CYB[, sinoma Takox sk NoSQL.

CborogHi cuctemu ynpasniHHa 6a3aMum faHUX BCe e KNacugikyTbCa K pensuinHi abo
HepenauinHi CYB[], ane ix TakoX KJacMikyloTb 3@ YHIKanbHUMK Nepesaramu, ki BOHW Ha4aloThb.

Bupun CYB
CucteMm ynpaBniHHa 6azamu aaHux B XxMapi

CYB[ B xmapi, Taki sk Amazon Aurora, Npu3HayeHi 419 ynpasaiHHA PO3N04iIJIEHUMN OAaHUMMU,
36epexxeHMm y BigganeHnx LeHTpax 06pobkm faHMX XMapHOro NocTavajbHUKa.

Cuctemu ynpasniiHHA 6a3aMu JaHUX 3 KOJIOHOYHOIO CTPYKTYpPOIO

CYB/[]l 3 KONIOHOYHO CTPYKTYpOIo, Taki Ak Apache Cassandra, NPpUCKOPIOOTb BUKOHAHHSA 3aMnunTiB,
36epiratoyn gaHi y BUrns4i KONOHOK, a He pagkis. Lis cxema cnpoluye poboTy 3 BenmknMu Habopamu
AaHnX y cdepi aHanizy aaHmx i bisHec-iHTenekTy.

Po3nopineHi cuctemu ynpasniHHa 6asamMu paHux
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®YHKLiIOHANbHICTb PO3MOAINEHNX CUCTEM ynpaBaiHHA 6a3aMun faHux, NoAibHOI [0 TiEl, AKY MOXXHa
3HanTK B ekocuctemi Apache Hadoop, npusHayveHa ons 3abesneyveHHs LinicHOCTI AaHux ana 6a3
LaHUX, AKi MaloTb JIOTiYHI BiZHOCKMHM, PO3TaLlOBaHi B pi3HMX Micuax abo 064ncaoBanbHMX
cepenoBuLLAXx.

Cuctemu ynpasniHHA 6a3zamu paHux rpadoBoi moaeni

CucTemm npusHaveHi 4na nigTpuMkm rpacdosux 6a3 gaHux, ski 36epiratoTb BiAHOCUHN Ha PiBHi
oKpeMux 3anucie. Cuctemn ynpasniHHa 6a3amu gaHux rpadoBoi mogeni, Taki Sk Neodj, ineanbHo
NiaXoAATb ANS yNpaBAiHHA AaHMMU 3i 3B'A3KaMU, TaKUMK AK OaHi couianbHUX Megia.

CucteMm ynpasniHHa 6Oasamu paHux iepapxiuyHoi mopgeni

Mpu3HayeHi onsa niaTpumkn 6a3 gaHMX, opraHizoBaHUX 3a BiAHOCUMHaMK 6aTbKo-AnMTUHA. Llen Tun
CYB[l Ma€ cBOI KOPiHHA B 064MCNIOBaSIbHUX CUCTEMAX MOJSIOBHOMO KEPYBAHHS | CbOrOHILLHE TXHE
BUKOPUCTaHHS obMexxeHe.

Cuctemu ynpasniHHA 6a3zaMu paHux riopuaHoro Tuny TpaH3sakuii/aHaniTu4HoOro
obpobneHHsn

Cuctemn, aki cnpowytoTecs gk HTAP (Hybrid transaction/analytical processing), npusHayeHi ons
NiATPMMKK 3MillaHUX POBOYMX HaBaHTaXKEHb A4 TPAH3aKUINHMX | aHaNITUYHUX OAaHUX. TpaauuinHi
cMcTeMun ynpasniHHA 6a3amMm gaHMX 4acTo MalOTb OKpPEMi cuctemm ans obpobneHHsa TpaH3aKkLUiln B
pexuMi peanbHoro Yacy (OLTP) Ta 06pobku aHaniTniHnx gaHux (OLAP). Cuctemu ynpasniHHA
6asamn gaHunx Tuny HTAP, Taki sk SAP HANA i CockroachDB, HagatoTb €AnHy naaTopMy, SKa Moxe
06pobnaTn 0bnasi BUAM 3aBAaHb 0JHOYACHO.

CucteMu ynpaBniHHA Oazamu aaHuX B onepaTUBHIN naMm'aTi

Mpu3HayeHi oaa 3MEeHLWEeHHS 3aTPUMOK LUJIAXOM BUKOPUCTAHHA OCHOBHOI NaM'aTi ANS yrnpaBiiHHA Ta
36epiraHHs gaHux. IMDBMS, Taki sk Volt Active Data i iHWIi, 3Ha4YHO NPUCKOPIOOTb OTPUMAHHA AaHMX
i MOKpaLyOTb 3arajbHy NPOAYKTUBHICTb CUCTEMM.

Cuctemu ynpasniHHA 6a3aMu paHux 06'ekTHo-opieHTOBaHOI mogeni (OODBMS)

CYB[] 06'eKTHO-OpiEHTOBAHOI MOAeNi NPU3HAYeHi AN YNPaBAiHHA CKNaAHUMU CTPYKTYpaMu OaHUX Y
BUrnsafi ob'ekTis 36epiraHHs.

Cuctemu ynpasniHHa 6azamu paHux tuny NewSQL

CYB[ tvny NewSQL, Taki gk PostgreSQL, HafatloTb MOXIMBOCTI MaclTabyBaHHSA | NPOAYKTUBHOCTI
6a3 gaHux NoSQL, npn ubomy 36epiratodmn ACID-BNacTUBOCTI TPaANLIMHMX pensauinHmx 6a3 oaHux.
Llen Tun CYB[l npu3Ha4yeHUn ans po3nofifeHnx cepefoBuLl, BEANKOro MacliTaby i moxxe 0bpobnaTu
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BMCOKOBMTPATHI TpaH3aKLiNHi 3aBAaHHA.

CucteMu ynpaBniHHa 6azaMm paHMX YacoOBUX pALiB

CYB[ yacoBux pagis, Taki fK InfluxDB, onTumisyloTb 36epiraHHs, BiZHOBNEHHS i aHaNi3 AaHWX 3
BiAMITKaMM 4acy. IX 4aCTo BUKOPUCTOBYIOTb A0S NiATPUMKKN (PiHAHCOBOr0 aHani3y i cuctem
MOHITOPUHIY IHTepHeTy peyen (loT).

BipoMi cuctemu KepyBaHHA Oa3aMmu paHux

MS Access- nerka pensuinHa cuctema ynpasniHHsa 6a3amu gaHux (RDBMS),
BKJItoMeHa B nakeT Microsoft Office i Office 365.

Amazon RDS - xmapHa CYB/l, Aska NpornoHye ABUIYHWU ANsa yrnpaBniHHA 6a3amu
naHux MySQL, Oracle, SQL Server, PostgreSQL Ta Amazon Aurora.

P

{

Apache Cassandra - BigkpuTa po3nofifieHa cucteMa ynpaBniHHA 6a3amMu gaHux,
BiJOMa CBOEIO 34aTHICTIO 06pobnaTy BennyesHi obcarn gaHmx.

cassandra
Filemaker - pensuinHa CKB[l 6a3 naHux, paHiwe Claris (Knapuc), oo4ipHboi
KomnaHii Apple Inc. looaTok NoeAHye A4po 6a3m faHux 3 rpadivyHmum
iHTepgencom kopuctyBada (GUI) i pyHKuUisMn 6e3nekn, Wo A03BONSE
FileMaker KopucTyBayaM 3MiHOBaTK 6a3y AaHUX 3a LOMOMOrol0 nepeTaryBaHHSA HOBUX

e/leMeHTiB B MakeTu, ekpaHu abo opmu

Google Cloud Spanner - rnobansHo po3nofineHa, ropu3oHTaNbHO MacliTaboBaHa
Ta CUIbHO KOHCUCTEHTHa cnyxba penauinHmx 6a3 gaHux, nponoHoBaHa Google
Cloud.

IBM Db2 - poauHa pensilinHux cucteM ynpasJiHHA 6a3amu gaHunx, po3pobneHnx
IBM, SiKi NPOMOHYOTLCS B Pi3HMX pefakuiax ons pi3HUX cepefoBuLL i 3aBAaHb.

MariaDB - BigkpuTa pensauinHa 6a3a gaHux, Bigrany>xeHHs MySQL.

DATABASE

MariaDB
Microsoft Azure SQL Database - xmMapHa pensuinHa 6a3a gaHunx, HagaHa Microsoft
Micsoft - Azure, sika NPOMOHYE MOBHICTIO KepoBaHi SQL-6a3n oaHmXx.
SQL Server
MongoDB - nonynspHa cuctema ynpasniHHa 6a3amm gaHmx NoSQL, ska
BMKOPUCTOBYE CXEMY, OPIEHTOBAHY Ha AOKYMEHTHU, Ans 3abe3nevyeHHs BUCOKOI
mongoDB MacwTaboBaHOCTi Ta FHY4KOCTI.
R MySQL - BiakpuTa pensuiiHa cuctema ynpasniHHa 6a3amu gaHux (RDBMS),
Ml__]SQL HanexunTb Oracle.
ORACLE |oracle - nponpieTapHa® RDBMS, onTuMizoBaHa Ans ribpraHux XxMapHux

apXiTeKTyp.
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PostgreSQL - BiokpuTa penauinHa cmctema ynpasiiHHa 6a3aMun gaHux, BigoMa
PostgreSQL CBOEIO HAZIiNHICTI0, MacwTaboBaHICTIO Ta BEIMKNM HAabOpOM (hyHKLIN.

SAP HANA - konioHo4Ha RDBMS, onTmMi3oBaHa 415 onepauin 3 peasbHUM YacoM i
BMCOKOMPOAYKTUBHMX aHANITUYHNX 3aBAaHb.

SQL Server - KopnopaTuBHa penauinHa cucteMa ynpasiiHHa 6asamu gaHux Bif
Microsoft, 3maTHa 06pobnaTu gyxe Bennki 06carm gaHux i 3anuTiB o 6a3w
LaHunX.

BMKOPUCTOBYETLCA B BOYA0BaHMX CMCTEMaX i MOBiNbHUX AodaTKax.

m SQLite - nerkuin hannoBuin pensuinimin ABUryH 6a3s gaHux, SKMM LWMPOKo
SQLite

Teradata - noTy>XHM SQL-ABUTYH, SKUIN Haga€e MaclwTaboBaHi pilleHHs ons

teradata° ynpaBfiHHA Ta aHasi3y BeNnKnx obcsaris faHuX.

MNepeBarn BUKOPUCTAHHA CUCTEM ynpaBaiHHA 6a3zamu paHux (CYB])

Cnctemun ynpasniHHA 6a3amu gaHux (CYB) ocobnmBo BaXk/IMBI B CUTYyaUifX, e Kilbka KOPUCTYBauiB
abo nopaTKiB B3aEMOAIOTL 3 OAHIELD i Ti€to X 6a3ot0 gaHnx ogHo4vacHo. CYB/ 3abe3nedyyoTb 3axumcT
BifL KOH(NIKTIB i MOMWMOK 3aBASKN MexXaHi3MaM yrnpaBJiHHA NapanenbHiCTIo, AKi FapaHTYoThb, LWO
HaBiTb B YMOBaX BE/IMKOr0 HaBaHTa)KEHHS LiNMICHICTb AaHMX 3aJIMLLAETbCA HEAOTOPKAHHOIO.

LLle ogHO nepeBaroto € Te, WO CUCTEMU YNPaBAiHHA 6a3aMu 4aHUX NPOMOHYOTh LWMPOKWIA CNEKTP
3acobiB, MexaHi3MiB i hyHKUin 3abe3nevyeHHsa be3nekn. AOMIHICTPaTOPM MOXYTb BM3Ha4YaTU Npasmia
KOHTPOJIIO LOCTYNY, NPU3HavyaTy posi KOPMCTYBaYiB i BKasyBaTu 403BOM, LWOO rapaHTyBaTu, WO
NULLEe aBTOPM30BaHi 0CobM MOXYTb BBOAUTM, OTPUMYBATW LOCTYN i MaHiNyoBaTh SaHUMMU.

Ockinbku CYB[l HapatoTb 3aC0bn BeAeHHS )XypHany Ta peecTpalii ANS BiACTEXEHHSA Ta MOHITOPUHTY
AOCTYyny A0 AaHWX Ta iX MoaudikaLin, BOHU € KOPUCHMMMK 3acobaMn Ond BUKOHAHHA BUMOT 04O
BiAMNOBIAHOCTI.

Hanpuknag, CYB[ Moxxe fonoMOrTi agMiHiCTpaTopaM KepyBaTh XUTTEBUM LIUK/IOM AAHUX,
BUKOHYO4Y NONITUKK 30epexxeHHs, apxiBaLil Ta 0CTaToO4YHOro BuganeHHsa gaHux. CYB[ Takox mMoxe
[OMOMOr T 34iNCHIOBATW KOHTPOJIb 3@ KOH(IAEHLINHICTIO, Hagal4mn MexaHi3Mu, SKi aHOHIMI3YI0Tb
abo WngpyoTb KOHGIAEHUINHI AaHi.

D>xepena

e @ Cnctema ynpasniHHa 6a3amu gaHux
e What is a DBMS? Uses, Types, Components, Examples & History
e What is Data Manipulation Language (DML)? - Definition from Techopedia

1)
Enrap ®paHk «Ten» Koga — 6puTaHCbKUA iHhOpMaTKK, SKMIA, Npautooym y IBM, BUHanWwoB, okpiM

iHLIOro, pensuinHy Mogenb AaHUX, TEOPETUYHY OCHOBY A8 pensuinHmx 6a3 gaHux.
2)

MiTep MiH-LWaH YeH — TanBaHCbKUA aMepUKaAHCbKUA BYEHUA-IH(OPMATUK. BiH € BuAaTHUM
HayKoBLEM i BUKiagadvem YHisepcuteTy KapHeri-MennoHa Ta no4yecHUM nNpodecopoM-eMepuToM
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Katenpwn LSU. BiH BigoMuii po3pobkoto Moaeni CyTHICTb-3B'930K y 1976 poi.
3)

BnacHuubke nporpamHe 3abe3neyeHHs, abo MponpieTapHe nporpaMHe 3abe3neyeHHs, (Big aHr .
proprietary software) — e nporpamMHe 3abe3neyeHHs, Ha ke 36epiraloTbCA K HEMAWHOBI, Tak i
MalHOBI aBTOPCbKi NpaBa. OTpumasLwy abo npuadaBLn Take NporpaMHe 3abesneyeHHs, KOpMCTyBad
oTpMMy€e 0bMe)XeHi NpaBa KOPUCTYBaHHSA HUM: MOXXe ByTun 3abopoHeHo abo 3akpMTO AOCTYN A0 Koay
(BMBYEHHS), BHECEHHS 3MiH, TUPaXKyBaHHS, PO3MNOBCIOAXKEHHA Ta nepenpoaax. MNporpamHe
3abe3neyeHHs BBaXKAETbCA BNACHMLbKUM abo 3aKpUTKM, SKLLO HasiBHE X04a 6 ofHe 3 nepeniyeHunx
obMexeHb.
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