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Cemeeasn mooenv 0AHHbBIX
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Penayuonnas mooenv 0annvIX — npenicrapnenue BJI B e
JIByMEPHBIX TaOIM1 (OTHOIIEHHMIT)

Momen — z(onycmh
THINE JAHHBIX
TIOTCHIMAJIBHOC MHOXCCTBO
HA4YCHUH JaHHOTO THIA
Crpokn
umcna CHMBOTIOB Henrrn
l JoMeHst
Howmepa Pasmepnl Howmepa
NPONyCKOB Maabea BHITLIAT oT1aenon
ATpHGyTEL
T1epBMUHLIN KTIOY M
= cay_moMmep | COy_mms | CIy_3apn | oay_oTa_HoMmep f-e—| am?u‘:;
g 2934 HsaHoB 22000.00 310 \
E 2935 TMerpos 30000.00 310
s 2936 Cuaopos | 18000.00 313
g 2937 @enopos | 20000.00 310 N
3 2938 22000.00 315
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Penayuonnas mooenv oannvix

K04 oTHOICHNS — aTpHOyT, 3HaYeHIEe KOTOPOTrO HACHTU(HIHPYET
KOPTEX OTHOIICHHS

Bueurnuii kiaiou (foreign key) — arpulyT, 3HaueHIE KOTOPOTO
OJIHO3HAYHO XapaKTEPHU3YIOT CYIIHOCTH, NPEICTAaBICHHBIE KOPTE/KaMH
HEKOTOPOTO JAPYToro OTHOIICHHS, 33 JaHHBIC CBOUM IIEPBHIHBIM KIIFOYOM

TlepsuamBrif K0T
Ornomerne CoTpyIHHKH (Primary key)
R P Ee Ty pen— / (Foreign key) Otromerme Oraest
2934 VBaros 310 Otpen o | Otnen Haa | Kommaectso
2935 ITerpos 310 L’ 310 ®eropos 15
2936 Cupopos 313 > 313 Cupopos 12
2931 ITerposa 315 —» 315 ITerpos 8
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Penayuonnas mooenv oannvix

Kommepueckue CYB/:
System R (70r.) >  DB2 (1982 ) — IBM
Oracle (1979 1) — Oracle corp.
Informix (1984 r.) — Informix Software = IBM
Sybase (1987 ) — Sybase Inc. -> SAP
MS SQL Server — Microsoft
Hexommepueckue CYB/L: Firebird, MySQL, mSQL (MariaDB), SQLite
Ingress (CA, Bepkuy, 70r) = Postgres (bepkin, 1986 1)
- PostgreSQL (1996 1)
—
- Postgres Pro Enterprise — poccuiickas CYB]l ot koManuu
Postgres Professional 115t BBICOKOHArpy>Ke€HHBIX CHCTEM;
- Postgres Pro Standard — Bapuant CYBJ/] or kommnaHum
Postgres Professional 1y1st MeHee Harpy>KeHHBIX CHCTEM;
- Ceprudunupoannsie Bapuantsl 3tux CYB/I.
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Penayuonnas mooenv oannvix
S3bik SQL (Structured Query Language)

select create schema
insert drop schema
update create table
delete alter table
drop table

Tpan3axkyus — NOCIEIOBATEILHOCTD ONepaliii Hax 0a30il JaHHBIX,
paccmarpuBaembix CYB/] kak enuHoe 1ienoe

- ISl HOZZIeP KaHUs JIOTHYECKOI LeOCTHOCTH 6a3bl JAHHBIX
- 1 o0ecredeHus: MHOTOIIOJIB30BaTeIbCKOro pexknma pabotel CYB]]

CBoiicTBa TPaH3aKIMH:

- aTOMapHOCTSH (atomicity) > BCE WJIM HUYETO
- COINIACOBAHHOCTS (consistency) = COIIACOBAaHHOCTD JAHHBIX
- U30JIUPOBAHHOCTS (isulation) > HE3aBHCHMOE BBITIOJHEHNE

- nonroseuHocTs (durability) > COXpaHeHue U3MeHeHuit
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Penayuonnas mooenv oannvix

3) Ioxrep:kKa JIOrHYECKOMH 1HeJIOCTHOCTH
®ynkmmn CYB/]

1. HemocpencTBeHHOe yrpaBieHHE JaHHBIMU BO BHEIIHEH MaMATH
2. Vipasnenue Oyhepamu orepaTnBHON MaMsITH

3. TlomaepkKa TOrHUeCKOil LET0CTHOCTH 6a3bl JaHHBIX

create table Compyonuxu (... Omden_nomep int references Omoenwl, ..

4 JEKJIapaTUBHBIE OTPaHUYCHUS [EITOCTHOCTH
v TIpoeypHBIE OrpaHUYECHHUA LIEJIOCTHOCTH

4. YpaBneHne TpaH3aKIUsIMU

5. 3ammTa raHHbIX (grant/revoke)

v/ 3ammra 11 06eCTeueHns CEKPETHOCTH
v/ 3aMTa OT HECAHKIMOHUPOBAHHOTO J0CTYIA
v/ 3ammTa OT paspyueHust
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NoSQL 6a3b1 TaHHBIX

IxcabaiTol

Monean
Karou-3nauenne
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CVB]
Redis, BerkeleyDB

Cassandra, HBase
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Rannse

CrpyxTypaposanmie
Aavnme

1. PocT 00b€MOB JIaHHBIX
2. HecTpyKTypHUpPOBaHHOCTH

JTAHHBIX
3. Heob6xoauMocTh

YCKOPEHHS TPaH3aKIHit
4. JlomycTHMOCTB
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arperarHo-
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JloxymeHnTHast MongoDB, IBM Lotus Notes, CouchDB,
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BexropHas 6a3a JaHHBIX

Bexkmopnas 6a3a 0aHHbIX — 3TO CTIELHATM3UPOBAHHBINA THII 6a3bl
JIaHHBIX, KOTOPBIH XPaHHUT JaHHBIC B BHJIE BEKTOPOB, KaXIbIil 13
KOTOPBIX MPEJCTABIIACT ONPE/EICHHbIC XapaKTePHCTUKH MITH KauecTBa.

1.TexeTs! (IpemnoxeHs, crarbi, 4. Aymuo.

KOMMEHTAapHIH, JOKyMEHTEI) 5. Tomp30BaTenpckne IpOGUII I PEAOYTEHIS
2. Mz06pakenHns 6. broMeIIIHCKITe JaHHEBIe
3. Buzmeo 7. T'eonpocTpaHCTBEHHBIE TaHHBIE

Ombedounzu — 3To YUCIOBBIC BEKTOPBI, KOTOPBIE IPEACTABIIAIOT 00BEKTHI
B MHOTOMEDHOM IIDOCTDAHCTBE

0, 0, -100, 99, 83, ...., -1]

Embedding mode! sexrop

TMoaxompt - pa3paboTKa CBOETO aJrOpUTMa Mpeobpa3oBaHus;
- HCIOJIb30BaTh TOTOBBIE PEIICHUS
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BexropHas 6a3a JaHHBIX
« EBknnpoBo paccrosiHue
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BexropHas 6a3a JaHHBIX
Qdrant — 5T0 of1Ha U3 TIOMYJIAPHBIX BEKTOPHBIX 0a3 JaHHBIX.

v

IIpumenenne BekTopHbIX B/

» CHucTeMBl peKOMeH/1alnit

* ITonck MOXOXKUX M300pasKEHUH HITH BUJIEO.

* AHaJIM3 TEKCTOB M MOMUCK CXOXKMX JIOKYMEHTOB.

* ['eHepaIys OTBETOB Ha BONIPOCHI B 4aT-00Tax.

* BrOMeIMIIMHCKHE MCCIIEIOBAHMS, TIe HY)KHO HaXOJUTh CXOXKHUE
MOJIEKYJTBI HJTH TEHETHYECKHE MOCIIE0BaTEIbHOCTH
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PasBurue TexHosoruii 6a3 naHHbIX. TeHaeHUU pa3BUTHS
1. Source DBMS Open vs Commercial DBMS

Commercial License

Open Source License

1. Pocr dynkuuonana Open Source

2. BbICOKast CTOMMOCTb JIMLCH3UHU U CIIOXKHAs TOJUTHKA JIMLCH3UPOBAHUS
MS SQL - 439 936$
Oracle - 1368 000$

3. Kommeprumanuzauus Open source
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PasBurue TexHosoruii 6a3 naHHbIX. TeHaeHUU pa3BUTHS

2. Pexsinnonnsie CYB/] npotus ocranbHbix Source DBMS Open

Wide column stores 3% Document stores 9.7%

Time Series DBMS 0.9% Graph DBMS 1.7%

Search engines 4.5% Key-value stores 5.3%
Multivalue DBMS 0.2%
Native XML DBMS 0.3%
Object oriented DBMS 0.3%

RDF stores 0.4%

Relational DBMS 73.7%

CLOUD DATABASE AND DBAAS MARKET, BY REGION (USD BILLION)

3. Cloud DBs vs DBs

218 2020e 20289

NotnAmerics WEuope WAPAC SMEA W LatinAmerica
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PasBurue TexHosoruii 6a3 naHHbIX. TeHaeHUU pa3BUTHS
BbiBOgBI:

1. Bce CVYB/l, KoTOpblE CYILIECTBYIOT, 3aBOEBAIU 3TO MECTO B
[poLecce eCTECTBEHHOTO 0TO0Pa M HMEIOT CBOM KYCOK PBIHKA.

2. OpenSource nodexnaer Commercial CYB/I, B Poccuu mpouecc
YCKOPUJICS B 3TOM HAIIPABIICHUU.

3. CYBJ Online npoeKToB pacTyT KOJIUYECTBEHHO, OTHUMAs OO B
BhIpyuKke y oduaiin-Ousneca.

4. PensuuonHbie 0a3bl JaHHBIX B Ommkaiilnee BpeMs He CHAAyT
no3uuuu ¥ OyayT npeobnaaars.

5. Jas ympasneHus 6asaMu JaHHBIX OyqeT JOMHUHHPOBATH SI3bIK
SQL.

6. Ilepexom B o6maka ©0a3 pgaHHBIX MAET (QparMeHTapHO, B
Onmmxaiiiipe roapl  OoJblIas 4YacTh JAHHBIX OyHeT XpaHHUTHCS
JIOKAJIBHO.

7. Poccuiickue TEXHOJIOTHHU 10 0a3aM JaHHBIX B MUPOBOM MacuiTabe
HE 0c000 3aMETHBI, HO €CTh MOIBHKKH.
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Knaccupukarop nporpamMm 3J1eKTPOHHBIX BHIYHCIHTEIbHBIX

MAalIuH ¥ 623 TaHHBIX

01

BeTpoenHoe nporpaMMHOe oGecIedeHre

02

CucremMHoe IporpamMMHoe obecrieyenue

Py

~ ~ 1 v~

onepanHoHHbIe CHCTeMBI (00IIero Ha3HAYeHUs, PealbHOIO BPEMEHH,
Mo6unbHele), I10 17151 cepBepoB, CHCTEMBI MOHHTOPUHTA H PE3EPBHOIO
KOIIHPOBAHUSI, YTHIIUTHI U APaiiBepbl, CPEACTBA 00ECIEUEHHsT 0OIaIHBIX
U pacIpe/IeICHHBIX BBIYUCICHUN, CPEICTRA BUPTYATU3ALMN U CHCTEMBI

XpaHEHUs JaHHEIXCCHCTeMbI YIPaBJIeHHs 6a3aMu nanﬂ@
CHCTeMbl KOHTeHHEPH3ANA U KOHTEHHEPET

09

Cp CJICTBA YIIPABJICHUSA TIpOI€CCaMU OpraHU3aluu

10

CpeZ[CTBa aHalin3a JaHHBIX

1

Cpez[cma 06pa60TKI/I 1 BU3yaJIM3allul MacCHUBOB NaHHBIX

12

OTpacneBoe MPUKITaTHOE IPOrPpaMMHOE obecrieueHne
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CucreMbl YHpasJ/ieHUs 0a3aMM JaHHBIX

Ba3za nannbix (B/l) — COBOKYIHOCTb JTOTMYECKU CBA3aHHBIX TaHHBIX
1 OIMCAHUI ATUX JAAHHBIX, JOCTYI K KOTOPBIM OCYIIECTBISACTCS C
MOMOIIIBIO CHCTEMBI YIIPABJICHHUSI 0a3aMi TaHHBIX

Basza
JIaHHEIX

Cucrema ynpasienus 6azamu 1anabix (CYB/I) — oTo coBokynHOCTh
SI3BIKOBBIX U IPOIPAMMHBIX CPE/ICTB, HPEIHA3HAYCHHBIC JUIS CO3AHNUS,
BEJICHUS H COBMECTHOTO UCIIONb30BaHUs 6a3bl JAaHHBIX MHOIUMH
OJIb30BATEIIIMU

Mozesb JaHHBIX — 3TO HaOOP TIOHATHI U ONpeeNeHIH T OIIMCAHUS
JaHHBIX, CBSI3€H MEKly HUMH M OTPaHHYCHHH, HaKJIaJbIBaeMBIX Ha
JJaHHBIE

v/ peNsILMOHHAs MOJIEb

v MepapXxuueckas MOzeb

v/ cereBas MOZIENIN JAHHBIX
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CucreMbl YHpasJ/ieHUs 0a3aMM JaHHBIX

Hepapxuueckaa modeny oannvix — npeacrasineane b/l B Bune
JIPCBOBUAHON MEPAPXMUCCKOH CTPYKTYpBI, COCTOSMLICH U3 00BCKTOB
(TaHHBIX) Pa3JIMYHBIX YPOBHEI

ABTOMOGHTB

3anucu > JlBUraTenb Kopmyc Xoposasa 9acThb

R TS e

JleBasa nBEpHL IIpaBaa nBepb JHue Kpemma

|

Pyuka Ctekno 3aMoK

BepuiuHb! HCTIONB3YIOTCS JUTS HHTEPIPETALHN CYIHOCTEH, a Iyru —
JUISL HHTepIipeTaluy cBsi3eil. CyIHOCTh-TIPEIOK MOKET He UMETh
TIOTOMKOB HJIM HMEET UX HECKOJIBKO, Y CYIIHOCTH-OTOMKA 00513aTeIbHO
JIOJDKEH OBITH TOJBKO OIMH MPeIoK.
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Hepapxuueckas mooens 0aHHBIX
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Hepapxuueckas mooens 0aHHBIX

Ne JIOMeH BEpXHETO YPOBHA KomMeHTapHit
1 com KOMMepHecK e OpraHi3aliii
n . Pocenst
264 zr 3anp
No | Homen BToporo JIOMeH TepEOTO No | ZoMen BToporo JIOMeH TIepBOTO
" YpoBHT YpoBHT " YpoEHT YpoBHT
1 Microsoft com 1 tpu it
2 Intel com 2 tsu it
............. 3 nstu it
Ne JloMeHHOoe UM IP-ampec KommerTapuit
KoMIbIoTEpa KoMITbI0Tepa
1 |www.nsturu 217.71.131.242 WWW-cepeep
2 |mailnsturu 217.71.131.245 TIouTOEBEI cepBep






 


 




   

