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Uto 310?

baza HaHHBIX — COBOKYIHOCTh CTPYKTYPUPOBAHHBIX
JAHHBIX PA3HOI0 THIIA, B3aUMOIECHCTBUE C KOTOPHIMHU

IPOUCXOAUT I10 OIIPCACICHHBIM IIPABHUJIAM.

Y 1 (10 see )
A pag COMEVS | | l. N, STAGE_MODFER_FX (3]

JlencTBHE C JTaHHBIMU:
1)J1o0aBienue
2)IIouck u puabTpanus
3)PenaktupoBanue
4)Ynanenue




Tuner b

1. Hepapxmueckas — MHOIOypOBHEBas IMOAYMHEHHAS
CTPYKTYpa, IJI€ Y KaXA0r0 MoToMKa 1 mpenaox.
2. CereBas - MHOIOYpOBHEBas MOAYMHEHHAS

CTPYKTYpa, L€ Yy KaXJO0ro IOTOMKAa MOXKET OBITh
HECKOJIBKO MPEJIKOB.




Tuner b

3. Pensmuonnas™® — CTpyKTypa [JaHHBIX B BHJE
CBSI3AHHBIX JIBYMEPHBIX TAOJIHII.

* B Teopuu MHOXXECTB COBOKYITHOCTH JaHHBIX, KOTOPbIE MOKHO OTOOpa3vTh B
BHJI€ TAOIUIIBI COOTBETCTBYET TEPMUH «OTHOIIICHUEY.

PesnsiiinonHbie 0a3bl IaHHBIX MTOAPOOHO OMUCHIBAIOTCS B MaTeMaTuke (0saroaaps
Koany), cnenoBareabHO UMEIOT HAJICKHYIO POTPAMMHYIO PEAIU3ALIUIO.
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BaxHbIe noHaTus

 CymHOCTH (entity) — omnucaHhe€ THIA OOBEKTOB,
XpaHUMBIX B 0a3e (Kiacc)

* OOBEKT — KOHKPETHBIN DK3EMILISP CYIIHOCTH

* ATpuOyT - cBOMCTBAa 00BbEKTa (Ha3BaHHE CTOJIOIA B
Ta0JIMIIEC)

e 3anuch (KOPTEXK) - CTpoka B Tabauie (HAOOp
KOHKPETHBIX 3HAUCHUIN 00BHEKTA)

* Ilosie — 3HaYE€HHE KOHKPETHOTO arpulyTa (S4erKa)

JInd OAHO3HAYHOCTHM OOpallleHWs KaXkjaas 3allicCh
O0J’KHA ObITH OJIHO3HAYHO WACHTU(UIIMPOBAHA.



PenaumwoHHasa b/

Umsa mons 1 Hma nonsa 2 %ﬂua nons 4
NOSUN)NN NN O
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Knrouu

IlepBuYHBIM KIHOY — I0je (Wad HAOOp MOJEH), ITO3BOJISIOIINE
OJIHO3HAYHO MJAeHTU(ULIMpoBaTh 3anuch bJl (wame Bcero
MCHOJIB3YIOT MOJIE-UACHTUPUKATOP ).

BTopuuHblii (BHEIIHMK) K4 — Moje (Wid Ha0op mMmoyen),
UCIIOJIb3yEMbIC [UJIs CBSI3M Heckoyibkux Ttaomuiy bJ[. He Moxer
BKJIFOYATh ITEPBUYHBIN KJTFOY.

| 3aKas | : | Toeap
¥ WHaekc zakaza | o s ¥ ApTukyn
¥ ApTukya ToEapa Lt ol HanmeHoBaHUWe
KonanyecTteo Dupma
Homep cknaga OnucaHue
LleHa

Takum oOpazomM mOCTHraercs TO, YTO HE KIFOYEBBIE aTpUOYThl TAOIML[ MOTYT
U3MEHATHCA HE3aBUCUMO OT CBA3aHHBIX CYIIHOCTEH, HE MHOpOXKAas IIPU DTOM
IIPOTUBOPEUNH U KOJIIM3KM. [Iprvep 11po Kiroum.




cYb[l

Cuctema ympaBiaeHus 0azamu gaHHblx (CYBJl) -—
COBOKYIHOCTb IPOIPaMMHBIX M  JIMHIBUCTHYECKHX
CPEJICTB, MO3BOJISIIONINX pad0OTaTh ¢ 0Oa3aMu JIaHHBIX.

Ha3znaueHnue:

1)YnpaBienue CO3daHHEM 7|
HCIOJIb30BaHuEM b/

2)KoHTpoub J10CcTyIa K JaHHBIM

3)IIpoBepka OrpaHUYCHHUI
IIPOCKTUPOBAHUSI u yuer
ocobeHHocteit moaenu b/




[ Ae ucnonbsyHot?

banku, KapTOoTeKH, HHOObIC KPYIHBIE CHUCTEMBI, B KOTOPBIX
HY)KHO XpaHUTh M M3MEHSAThH JIaHHBIC, a TAK)KE UMETh JOCTYII
K HAM C Pa3HBIMU POJISIMH. (CUCTEMBI, TJI€ YK€ HE 00O0HTHUCH
xls-haitiaukom)
Beb-canitel - cepBep wucnons3yer b/l gma  ymoOctBa
yopaBieHus  uHpopmanmenn M B3aUMOACHCTBUS  C
MOJIb30BATEJIEM.

[Tpunoxxkenus (MOOWUJIbBHBIE M JIECKTOMHBIC) MCIONB3YIOT
JOKaJIbHBIE 0a3bl IS YHOOCTBA XpaHEHUS JaHHBIX MO
HEKOTOPBIM MpaBUJIaM.

JIrobo#i  mporpaMMHBIM  MOPOJAYKT,  IOApa3zyMeBaroIIuid
OTJIeNICHUE OU3HEC-TOTUKH U YPOBHS XpaHCHUS TaHHBIX.



Apxutektypa CYb/]

OCHOBHBIE KOMITOHEHTHI:
S npo - mpoliecchl, CeTh, MaMsTh, (panjioBas cucTeMa 1 T.J1.
eJlucrieryep NJaHHBIX - TPAH3AKIIAM, KA1
eJluceryep 3ampocoB - Iapcep 3anpoca, OITUMU3ATOP,
UCIIOJIHUTEb
* HaGop MHCTPYMEHTOB ISl CIY:KEOHBIX OIEpallii — PEe3EPBHOE
KOIMMPOBAHUE, BOCCTAHOBJIEHUE, MOHUTOPUHT

[Tporpamma BoO
BHYTPEHHEM — 4_: AP bk
koze CYBIL Bloacuctema || <
BpeMEeHHE
HCTIONHEHNA

t

[Ipoueccop
A3BIKA 3a1POCOB

TTporpaMMa B MAIHHHOM KOJIE

I ONepaTophl A3bIKa ODIIEro NOAL3OBAHNA |

Ionepampm AIBIKA YTIPABITCHHA AaHABIMIT |

| ONEPATOPSI AIBIKA OOILErO NOARIOBAHI | ] Ddusnueckas
Dasa 1aHHbBIX




PenaumoHHbie CYB[]

[Ipeumyinecrna:

*[IpocTasg cxema JaHHbIX I IT0JIb30BATEIIA.
Jlornueckas u puznyecKas He3aBUCUMOCTh OT JIAHHBIX.
] l€JI0CTHOCTD M 3aIUIIIECHHOCTh JAaHHBIX.

Henocrarku:
*OTHOCHUTEIIBHO HU3Kasi CKOPOCTh JOCTYIIA K JAaHHBIM.

*He yHuBepcalibHOE peElICHUE I JT000M IIPEAMETHOM
00J1acTH.

*HengocrarouHass rHOKOCTh IIpHU J00ABICHUM CBOUX THUIIOB
JIAHHBIX U OIEPaIUU.



SQL

SQL  (amrm. structured query language —  «3BIK
CTPYKTYPHUPOBAHHBIX 3alpOCOB») — JIEKJIIAPATUBHBINA SI3BIK
NpOrpaMMHUPOBAHUS, NPUMEHSEMBbINA 1 Pa0OThl C JaHHBIMU B
penaiuoHHbix bJl (KoTopble MOTYT yIPaBIATHCA Pa3IAYHBIMU
CYBJ).

% ORACLE

Twrmbl SQL CVBH: PostgreSQL
*Oracle ?51: Server '
*MySQL : @
*PostgreSQL R

*MS SQL MySQoL: :
*SQLite SYBASE

* Access




Uto moxeT?

Bo3moxxknoctu SQL:
*CoznaBaTh Ta0IUIE! b/
J13MmeHATh Tabmuinl b1
*Ynansath Ta0nuisl b/
*BcTaBisaTh 3anucu (CTpoKu) B Ta0IuIbl b1
*PetakTrpoBarh 3anucu B Tadaunax b/l
*/3BJieKaTh BLIOOPOUHYIO HH(MOpMALUIO U3 Taoaui bJ[
*VnajisiTe BBIOOPOUHYIO HH(popMaIio u3 b/l
1 T1.n1.

A3pik SQL HE 3aBUCHUT OT perucTpa
[Iporpamma npeacrasisier cooor Haoop nHcTpykiui st CYBJ]

B KOHIIE KaXX10W UHCTPYKIIMU CTABUTCH §



KomaHabr SQL

Pabota ¢ B/I:

CREATE DATABASE testDB; - co3nanune b/1

DROP DATABASE testDB; - ynanenue b/l

DROP DATABASE IF EXISTS testDB; - ymanute B/, eciu
CYILIECTBYET

USE testDB; - ucnionbs3oBars b/[ B CKpunTe 1Mo yMOJI4YaHUIO

M H Yy ¥R | Eb % | Limtto 1000rows  ~ | vy ¢ Q |1 (#
10 DROP DATABASE IF EXISTS bookstore;
2 ¢ CREATE DATABASE bookstore;

30 USE bookstore;

4
5



KomaHabr SQL

Co3nanue Ta0JIUIbI;

CREATE TABLE UM (
UM 110Jis11 Turil 3HaYeHWE MO yMOJTYAHUIO,
UM TIOJISI2 TUIT2 3HAYEHUE IO YMOJIYAHUIO,

PRIMARY KEY (uMs1_1oJist) # NEpBAYHBINA KITHOY
);

CREATE TABLE AUTHORS (
id INT(11) NOT NULL AUTO INCREMENT,
firstname VARCHAR(50) NOT NULL,
lastname VARCHAR(50) NOT NULL,
patronymic VARCHAR(50) DEFAULT NULL,
birthdate DATE NOT NULL,

PRIMARY KEY (id)

)



KomaHabr SQL

HQ_) r’:; | Limit to 1000 rows v | v | Q _11 (%)

E‘
&

JROP DATABASE

10 S(ISTS bookstore;

2 ® (CREATE DATABASE bookstor

3 ® USE bookstore; BaHYCK
4

5 ® CJCREATE TABLE AUTHORS ( CKpHIITa
6 id INT(11) NOT NULL AUTO_INCREMENT,

7 firstname VARCHAR(52) NOT NULL,

8 lastname VARCHAR(S52) NOT NULL,

9 patronymic VARCHAR(S50) DEFAULT NULL,

10 birthdate DATE NOT NULL,

11 ~ PRIMARY KEY (id)

12 ) sl

[ToMUMO YUCIOBBIX U CTPOKOBBIX THUIIOB MOKHO HCIOJIb30BaTh
MHO)KECTBA, JaTy, BpeMsl U T.].
[lonpoOHee o TuUITax

NOT NULL - HEe MOXET OBIThH ITYCTBIM.
DEFAULT NULL - mo ymo14anuio mycTroe.
AUTO INCREMENT - aBTroMarnyecku yBEJINUYUBAECTCA Ha 1.



KomaHabr SQL

JloOaBJICHHE 3aIIMCH
INSERT INTO

INSERT INTO AUTHORS VALUES (NULL,"Bacs","ITynkun", NULL,
"2000-1-1");

WIN

INSERT INTO AUTHORS (lastname, firstname, birthdate)
VALUES("Usanos","UBAH","1980-7-1");

B tabmune SQL B mpuHLMIIE HET Havaja M KoHLA. EcTe Oojbas
Kyda CTPOK. A IOPSJOK B 3TOM Kyde MOSBISCTCS TOJBKO KOIJIa BBI
SBHO YKa3bIBACTE COPTUPOBKY.

be3 copTupoBkM 0a3a MOXET BO3BpallaTh CTPOKHM B JHOOOM
MOPSJIKE, B KAKOM 3aX0YET.



KomaHabr SQL

BriOopka paHHBIX (OOHA MM HECKOJBKO 3allrCceu

YACTUYHO WU LEIUKOM):
SELECT

Bri0Opath Bce 3amucu co BceMu noisiMu u3 Tadsmil AUTHORS
SELECT * FROM AUTHORS;

Yucio 3ammcei B Ta0JIAIIE
SELECT COUNT(*) FROM AUTHORS;

Bri0paTh Bce 3anucu, Ho TOJbKO noss firstname u lastname
SELECT firstname, lasthame FROM AUTHORS:;



KomaHabr SQL

JloOaBiieHNE YCIIOBUM B BIOOPKE:
WHERE

BriOparh Bce 3anucu, yI0BICTBOPSIONIME YCIOBHUIO, C BRIOPAHHBIMU MOJISIMU

SELECT firstname, lastname FROM AUTHORS WHERE firstname = "lletp";
SELECT firstname, lastname FROM AUTHORS WHERE patronymic IS NULL;
SELECT firstname, lastname FROM AUTHORS WHERE patronymic IS NOT NULL;

Macky — MO3BOJISIIOT 3aMEHHUTh OJUH WJIM HECKOJBKO CHMBOJIOB
Ipu 3ampoce.

% - HECKOJIbKO CUMBOJIOB (BKIr04as ()

- POBHO OJIMH CHMBOJI

SELECT firstname, lastname FROM AUTHORS WHERE lastname LIKE "VBan%";
SELECT firstname, lastname FROM AUTHORS WHERE lastname LIKE "%o0B";
SELECT firstname, lastname FROM AUTHORS WHERE lastname LIKE "WBan_ ";



KomaHabr SQL

CJ0XHbBIE YCIOBUSA

SELECT firstname, patronymic , birthdate FROM AUTHORS WHERE patronymic
IS NULL AND lastname LIKE "WBan ";

SELECT firstname, patronymic, birthdate FROM AUTHORS WHERE patronymic
IS NULL OR lastname LIKE "MBan_ ";

SELECT firstname, lastname, birthdate, patronymic FROM AUTHORS WHERE
patronymic IS NULL OR (lastname LIKE "MBaun%" AND birthdate > "1990-1-1");



KomaHabr SQL

CopTupOBKa BbIOOPKHU:
ORDER BY

CoptupoBath BBIBOJ 10 110110 birthdate
SELECT * FROM AUTHORS ORDER BY birthdate;

B oOpatHOM mopsizike
SELECT * FROM AUTHORS ORDER BY birthdate DESC;

YciioBUE U COPTUPOBKA
SELECT * FROM AUTHORS WHERE lastname LIKE "%oB" ORDER BY

birthdate;

CopTHUpOoBKa 110 HECKOJILKHAM IOJISIM
SELECT * FROM AUTHORS ORDER BY firstname, lastname;



KomaHabr SQL

PemakTupoBars 3aucu:
UPDATE

OOHOBUTH BCE 3aMKMCH, yCTaHOBUB lastname B 3HaueHue "Cugopon"
UPDATE AUTHORS SET lastname = "CungopoB";

OOHoBuUTH 3amucy, riae firstname = "Ilerp"
UPDATE AUTHORS SET lastname = "llerpoB" WHERE firstname = "ITeTp";

OO6HOBUTH Bce 3anucu, rae firstname = "Ilerp" unu firstname = "MBan"
UPDATE AUTHORS SET lastname = "l[lerpoB" WHERE firstname = "ITetp" OR
firstname = "HBan";



KomaHabr SQL

3MEHUTH CTPYKTYP TAOIHUIIbI:
ALTER TABLE

JloOaBuTH MoJse
ALTER TABLE AUTHORS ADD COLUMN sex CHAR(1);

OOHOBUTH MapaMETPHI OIS
ALTER TABLE AUTHORS CHANGE sex gender TINYINT(1);

YajauTh 1oJje
ALTER TABLE AUTHORS DROP COLUMN gender ;

[TepenMeHOBaTh TAOIUILY
ALTER TABLE AUTHORS RENAME WRITERS;



KomaHabr SQL

YhnajauTe 3aIucu;
DELETE

Ynanute 3anucu, yaosierBopsitoniue yciopuio DELETE FROM AUTHORS
WHERE firstname = "Iletp" OR firstname = "MBan";

VYnanute Bce 3amnvcu n3 tadbnuisl AUTHORS
DELETE FROM AUTHORS;




UYto novnuTatb?

1) OCHOBHBIE MOMEHTHI KPATKO

https:/ /proglib.io/p/sql-for-20-minutes/

2) Ypoku SQL

http:/ /moonexcel.com.ua/ % D1 %83 % D1 %80% D0 %BE %
D0%BA %D0%B8-sgl ru

3) OcHOBHBIEC KOMaH/Ibl HA IPUMEPE KOHKPETHOM 0a3bl

https:/ /tproger.ru/translations/ sqgl-reca

4) CipaBo4HUK si3bika SQL

http:/ /citforum.ru/programming/32less /les44.shtml

5) Unnexcel (yckopenune padotsl ¢ b/1)
https:/ /ruhighload.com/ %D0%98%D0%BD %D0%B4 %D

0% B5%D0%BA % D1 %81 %D1 %8B+ %D0%B2+mysgl




ba3br AQHHbLIX
NoSQL



Uto 310?

NoSQL (ot anri. not only SQL - He Tonbko SQL) — Moaenu 6a3
JAHHBIX, pelIaloIIe MPo0aeMbl MACIITAOUPYEMOCTH U 1IEIOCTHOCTH
naHHbIX. 1o CTpyKType OTIMYArOTCAd OT PEASUUOHHBIX (IOCTYII K
KOTOPBIM IIPOUCXOAUT nipu oMot SQL).

SQL Database Non-SQL Database

Relational Key-Value Column-Family
Vakie
Vabse
Valse
Value

1111

Analiticals (OLAP) Graph Document

HEH WEEE
HA ==



Tuner NoSQL b1

Onucanue cxeMbl JAHHBIX B Clly4dae UCIob30BaHus NoSQL-pemennit
OCYILIECTBIISIETCA YEPE3 HCIOJIb30BAHUE PA3JINYHBIX CTPYKTYP [IaHHBIX:
XCII-Ta0JIMII, IEPEBHEB U T.II.

B 3aBucMMOCTH OT MOJE€NIM JaHHBIX M CHOCOOOB HX 0O0pabOTKU
pa3InyaroT yeTbipe 0CHOBHBIX THIIa NOSQL B/I:
» «kimou-3HaueHue» (key-value store)
* XpaHWIMIIIA CEeMEUCTB KOJIOHOK (column database)
* rpadoBbic 0a3bl JaHHBIX (graph database)
* JOKYMEHTHO-OpHEHTUpOBaHHbIC (document store)

NoSQL SQL
REY % @[] b B =

Gaming Social Web Mobie Enterprise Web Mobile Enterprise  Data mart

- [ EE =l

Key/value store Document Column family store Relational table storage
database

Relationships use joins



Knrouv - 3HaYyeHue

ABnsgercs MIPOCTEUIITUM XpaHUIAIIEM JIAHHBIX,
HCIIOJIB3YIOIIAM KJIFOY JUIS JOCTYIIa K 3HAYEHUIO.
WUcnonb3yrorcs i
* XpaHEHUS U300paKCHUH,
* CO3JaHUs CICHUAIM3UPOBAHHBIX (DAHJIOBBIX CUCTEM,
* B KayeCTBE KDIIEN I OOLEKTOB

[ Ipumepsr:
*Berkeley DB, :" G’(E) s
*MemcacheDB, O»CE) 3
*Redis, :.'
*Riak, ‘.‘O_’E)'.

*Amazon DynamoDB.



XpaHUULLG CeMeUCTB KONOHOK

I'mopung wmexay NoSQL u pemsmuonHonn bJ/l. B stom
XPAaHWINIIE JAHHBIC XPAHATCS B BHUJIE Pa3pEKECHHOUW MATPHIIbI,
CTPOKH U CTOIOLBI KOTOPOU SIBASIOTCS KIIFOUAMH.

Wcnonp3yrorcs s
* CHCTEM YIPABJICHUS KOHTCHTOM
* 0JIOrOB
* perucTpanuu COOLITUI

[ Ipumepsr:
*Apache HBase,
*Apache Cassandra,
*Hypertable
*SimpleDB




I"'pacposblie b/l

[IpuMeHSIOTCS s 3a7a4, B KOTOPBIX JAaHHbBIC UMEIOT OO0JbIIOE

KOJIMYECTBO CBSI3EH.
Tak xak p€opa rpada Marepuain30BaHbl (SBISIOTCS XPAHUMBIMH), TO
00xoJ1 rpada He TpeOyeT TOMOJIHUTEIBHBIX BhIUMCICHNN (Kak B SQL), HO
Ul HAXOXKJCHHUS HayaJdbHOM BEpIIMHBI 00X0/a TpeOyeTcs Haludue
HWHJICKCOB.
Hcnonb3yrorcs s
e (CucreM BBISBICHHS MOILICHHUYECTBA
o ColHaJIbHBIX CETEU
* (CepBHCOB PEKOMEHIALINI

[Ipumepsr:
*Neo4j
*OrientDB
*InfiniteGraph
*Titan

@@
(P4 e T
e_ 0900 ©
©®®®®®®®@©®®@
XX XX




HokymeHTOOpUeHTuposaHHbIe b/l

B ocHoBe BJI nexar nokymeHTHble Xpanuiuiia (document
store), UMEII1E CTPYKTYpY JAcpeBa (MHOrAa jieca).
CrpyKkTypa AepeBa HAUMHACTCS C KOPHEBOIO y3/a M MOXKET
CoJiep)KaTh HECKOJILKO BHYTPEHHUX M JIMCTOBBIX Y3JIOB.
JIuctoBble  y35IBl  COJep)KaT JIaHHBIE, KOTOpHIE IpH
100aBJICHUM JOKYMEHTA 3aHOCSTCS B MHJICKCHI.

JIOKyMEHTBI MOT'YT OBITh OpPraHM30BaHbI (CIPYNIIUPOBAHbI) B
KOJUICKITUH.

Komnekiuu MoOryT cojepkaTh JOKYMEHThI JHOO0Oro BHJA,
OJIHAKO TIPUHATO B KOJUIEKIUM OOBEAUHATH MOXOXKHE IO
CTPYKTYpPE TOKYMEHTHI.

Komnekiuu MOoryT cojiepkarh JApyrue KOJICeKIIHH.



HokymeHTOOpUeHTuposaHHbIe b/l

Database

[Ipumepsr: |
CouchDB Collection Collection Collection
*MarkLogic

*MongoDB
*cXist | |

*Berkeley DB

Document — Document — Document — Document

/\

Field Field Field Field Field



Tak uTO BBIOPATH?

CerojiHsl y OOJBIIMHCTBA KOMIIAHUM IIPOCTO HET TaKUX OOBEMOB JAHHBIX U
ApYTux coenuduueckux yciaoBuil padotsl, B KOTOphix NoSQL perieHus: ObLIH
OBbI BRITOJHBI B KAYECTBE OCHOBHOU 0a3bl TaHHBIX.

NoSQL xpaHuiuiiia HoKa3bIlBatOT Ce0s1 ¢ 0YEHb XOPOIIEH CTOPOHBI B CUMOUO03€
C pelslMOHHBIMM 0a3aMM daHHbIX. Hampumep, B cuctemax, riae OCHOBHOM
o0beM uHdopmaruu xpanut SQL, a 3a ka1 orBedaeTr NoSQL.

Hopmanusauua OaHHbIX

[aHHble B BUAe arperatoe

e LlenocTHocTe MHGOpMaLn npu
0bHOBNEHUM (MEeHAeM 3anucb B 0AHON
Tabnuue, a He B HECKONbLKMX)

e OpHEeHTMPOBAHHOCTL Ha LUNMPOKWNI
CNEKTP 3aNpOoCOB K AaHHbIX

o ONTUMW3ELMA TONLKO NOA
ONpeAeneHHbil Biug 3anpocos

o CrnioxkHocTi npu oBHOBNEHUN
AEHOPManu30BaHHbIX A aHHbIX

¢ HeadpektueHa B pacnpegeneHHon
cpeae

e Huakasa CKOpoCTe YUTEHUA Npu
ncnons3oBaHun obbeguHeHnii (joins)

* HecootBercTBue 00BEKTHOI Moaenn
NPUNOXEHUA (PU3NYECKOoN CTPYKType
AaHHbiX (impedance mismatch,
pewaetca ¢ nomolybio Hibernate etc.)

e Jlyuwmnii cnocob gobutbca bonbLuoil
CKOPOCTH Ha YTEHWe B pacnpeaeneHHol
cpeae

¢ BoamoHOCTE XpaHuTe huanyeckn
00BeKTbl B TOM BUAE, B KAKOM C HUMW
pabotaet npunoxexune (nerye
KOAWPOBATE U MeHbLUe ownbok npu
npeobpa3oBaHuK)

e PogHan (native) nogaepxka
aToMapHOCTH Ha YPOBHE 3anucen



MongoDB

MongoDB (or aHmi. humongous - OrpOMHBIN)
noKymeHToopueHTtupoBanHas CYbBJl, wucnons3yromas
oA0OHBIC TOKYMEHTHI U cXeMy 0a3bl JaHHBIX.

_:UI.SK i
o iy = 2= SURED nes o
SUCIM >..< RACTITIONERS  CAPTURE WITHIN
INTERNE "gffg:
ANA “[:S MA‘ME[M[‘H TERBYTE ¢ ”E
" BOLOGEAL OCioi \ h*F[TAPYT‘a|Nc[UU[

JHuuans SYSTENS 1

STURAG[

PARALLEL

RO

U“ ”

V

><

PT*
—<:—'

M=~ ABIl

' anuaxs

DATABASES

DIFFICOLTY

mongo

- OTO

JSON-



[ ne NnpumeHsroT?

XPpaHEHHUE U PETUCTpaALIUs COOBITUI
Jl1st cuctem yrpaBiaeHUs TOKyMEHTAMU U KOHTEHTOM
DJIEKTPOHHAsT KOMMEPIIHS
Urpsbl
MoOuJIbHBIEC MPUI0KEHUS
XpaHUJIUIIE ONepAllMOHHBIX JaHHBIX BEO-CTPAHUIIbI
XpaHEeHNe KOMMEHTApUEB
v/ Peutunru
v/ Perucrpanus nonb3oBaresis
v/ CeaHchl TaHHBIX
v, UTI
[Ipo€KThI, HCHOJB3YIOIMIME HWTEPATUBHBIE MWW T'HOKHE
METO/I0JIOTUH Pa3pabOTKH
YrpaBieHue CTaTUCTUKON B p€aIbHOM BPEMEHH



JSON

JSON (anrn. JavaScript Object Notation) - TeKCTOBBIM
(bopMatr 0OMEHAa JJaHHBIMH, OCHOBAaHHKIN Ha JavaScript.

JSON-00BEKT:

1) HaGop nap “kirou: 3HadueHUE” .

Kntod - TOIBKO CTpOKa, 3HaUY€HUE - Jr00as gopMa (OOBEKT,
CJI0Baph, 3aMUCh, CTPYKTypa 1 T.].)

2) YOopsiio4eHHbIM HA0Op 3HAYCHUM (MAcCHB, CIIMCOK,
CTPOKa, YMCJIO U T.J.)

{JSON }



JSON

"firstName": "VMBaH",

"lastName": "MBaHOR",

radaress™: |
"streetAddress": "MockoeBckoe m., 101, xk.101",
"city": "JleHuHTpan",
"postalCode"™: 101101

U

b

"phoneNumbers": [
"81Z 123-1234™,
"9le 123856 1"



MongoDB ocHOBHbIe NOHATUS

JIOKyMEeHT (00BEKT) - CTPYKTYypa, XpaHs;Ilas JaHHbIE.

Kito4 - CTpOKOBBIM YHUKAJIBHBIN WACHTU(UKATOP B JOKYMEHTE,
METKa, C KOTOPOU acCOIMUpPOBaHA ONpeeIeHHAs YaCTh JaHHBIX.

Ecin KakoMy-TO KJIFO4Yy HE COIOCTABJIEHO 3HAYEHUE, TO 3TOT
KJIFOY ITPOCTO OMYCKAETCS B JOKYMEHTE U HE YIOTPEOISETCA.

3HAUYECHUE — JIAHHbIC, XPaHAILIMECS IO HEKOTOPOMY KIOYY B
HOKYMEHTE. | WITbI JTaHHbIX.

Komiekiys - MHOKECTBO JOKYMEHTOB, MOKET COAEPKATh CaMbIE
pa3Hble JIOKYMEHThI, MMEIOIIME PA3JIUYHYK0 CTPYKTYypy H
pPa3IMYHbBIN HA0OOp KIIIOUECH.

Nnentudukatop TOKyMEHTA - YHUKaJIbHBIM Kiarod * 1d”,
KOTOPBIM MOXET OBITh aBTOMAaTHMYECKH CreHEpUpPOBaH (OMHApHOE
3HAYEHUE pazMepoM 12 Oaur).




MongoDB npumep aokymeHTa

d
" 1d": Objectld("3b64c116ec8ct5adb508cd05"),

"name": "Ivan",
E: L SHIEU ]
"weight": 78.2,
"married": true,
"birthday": ISODate("1995-04-21T14:54:04.691Z7"),
"company": {
"companyld" : Objectld("5adb5163d053b64c116ec8d3"),
"position" : "seller",
"since": ISODate("2010-12-05T09:00:00.001Z2")

s
"wife": {

"wifeld": Objectld("053b64c116ec8d35adb5163d")
s

"children": [],
"updatedAt" : ISODate("2018-04-21T14:54:04.6917"),
"createdAt" : ISODate("2018-04-21T14:54:04.69172")

h



KomaHabr MongoDB

Pabota ¢ B/I:

euse ums_ bJl - Be1OpaTh b/1
(ecin €€ HET, COo3JacTcs
aBTOMATHYECKH).

edb.stats() - craTucTHuka 1o
b/1

edb.dropDatabase() :
ynajgeHue b/l




KomaHabr MongoDB

JloOaBiieHHE IOKYMEHTA:
insert()

MOXET J00aBJIATh KaK OJIMH, TaK U HECKOJIBKO JOKYMEHTOB
db.users.insert({"name": "Tom", "age": 28, languages: ["english",
"spanish"]})

MOoXHO ONpeNeanTh JOKYMEHT KaK IIEPEMEHHYIO:
document=({"name": "Bill", "age": 32, languages: ["english",
"french"]})

db.users.insert(document)

insertOne(): 100aBIsIET OJUH JOKYMEHT
insertMany(): 1o0aBJsieT HECKOJIBKO JOKYMEHTOB



KomaHabr MongoDB

JloOaBiaeHUE NN PSAAKTUPOBAHKE JOKYMEHTA:
save()

Eciu MeTol HaXoIUT JHOKYMEHT C yKa3aHHbIM 3HauyeHHeM 1d, To
TOKYMEHT OOHOBJISIETCS.

Ecim xe ¢ mogoOHbIM 1d HET AOKYMEHTOB, TO JOKYMEHT
H00aBJISIETCS.

Eciun mapamerp 1d He yka3zaH, TO JOKYMEHT J00aBIsE€TCS, a
napaMeTp 1d reHepUpyeTCss aBTOMAaTHYECKH.

db.users.save({name: "Eugene", age : 29, languages: ["english",

"nn

"german", "spanish"]})



KomaHabr MongoDB

Bri0opKka n1aHHBIX:

find()
db.users.find()
db.users.find({name: "Tom"})

pretty() - hopmMaTHBIN BHIBO/I

> db.users.find({name: "Tom"}).pretty()

{
"_1d" : ObjectId("5aef68393a6f5413394871c4"),

"name” : "Tom",
rage™ : 28,
"languages” : [
"english",
"spanish”
]



KomaHabr MongoDB

0 JABYM KJIr04am
db.users.find({name: "Tom", age: 32})

B MacCHBE €CTh JIEMEHT
db.users.find( {languages: "english"})

B MacCHBE HECKOJILKO JIEMEHTOB
db.users.find( {languages: ["english", "german"]})

1#1 snemeHT MaccuBa paBeH “‘english”
db.users.find({"languages.0": "english" })

JlocTyn K KJIFOYaM BIIOKEHHBIX 00BEKTOB OCYIIECTBISIETCS Y€PE3 TOUKY:
db.users.find({"company.name": "microsoft"})

{
" 1d" : ObjectId("5aef6ff63a6f54f3394871c9"),

"name" : "Alex",
"age" : 28,
"company" : {
"name" : "microsoft”,

"country" : "USA"



KomaHabr MongoDB

CJ1I0KHBIE YCIIOBUS:

db.users.find ({age: {Slt: 30} })
db.users.find ({age: {$gt : 30, $lt: 50} })
db.users.find ({age: {$eq: 22}}) ~ db.users.find ({age: 22})

db.users.find ({age: {$ne : 22}})
db.users.find ({age: {$in : [22, 32]}})

db.users.find ({name: "Tom", $Sor : [{age: 22}, {languages:

"german";]})
db.users.find ({$and : [{name: "Tom"}, {age: 32}]})

I lompoOHee PO VCIIOBHBIE OIIEPATOPHL:




KomaHabr MongoDB

PenaktupoBaHre JOKYMEHTA:
update(query, objNew, options)

*query: OpMHUMACT 3allpOC Ha BBHIOOPKY JOKYMEHTA, KOTOPBIM HaJ0
OOHOBHUTE;

*objNew: npejcTaBiaseT JOKYMEHT ¢ HOBOM MH(pOpMAallUeh, KOTOPbIi
3aMECTUT CTApbI NP OOHOBICHUU;

eoptions:  JONOJHUTEIbHBIC  IapaMeTpbl  NpU  OOHOBJICHUU
JOKYMEHTOB. MoXeT ObITh: upsert 1 multi.

upsert: true - mongodb OyaeT OOHOBIATH JTOKYMEHT, €CJIU OH HaWACH, U
CO3/1aBaTh HOBBIM, €CJIM TAKOIO JOKYMEHTa HET

multi yka3eiBaeT, JOJKEH JIM OOHOBJIATHCS MEPBBIM DJIEMEHT B BBIOOPKE
(MCIOJIB3YeTCSd 10 YMOJYAHWIO) WM K€ HOJDKHBI OOHOBIISITHCS BCE
JOKYMEHTBI B BEIOOPKE.

db.users.update({name : "Tom"}, {name: "Tom", age : 25}, {upsert: true})



KomaHabr MongoDB

db.users.update({name : "Tom"}, {Sinc: {age:2}}) - yBeaUUUTH
3HAYCHUE Ha 2

orneparop $set - 0OHOBICHHE OTACIBLHOTO ITOJS, €CIU IOJS HET -
OHO J100aBIISICTCS.

db.users.update({name : "Tom", age: 29}, {$set: {age : 30}})
db.users.update({name : "Tom", age: 29}, {$set: {salary : 300} })
db.users.update({name : "Tom"}, {$set: {name: "Tom", age : 25} },
{multi:true})

oneparop $unset - 11 yIaneHus OTASIBHOIO KJIFOUA.
db.users.update( {name : "Tom"}, {Sunset: {salary: 1}})
db.users.update({name : "Tom"}, {$unset: {salary: 1, age: 1}})



KomaHabr MongoDB

OOHOBJIEHHE MACCHBOB
$push - 10o6aBuUTH elle OAHO 3HAUYEHHUE K YIKE CYIIECTBYIOIIEMY:
db.users.updateOne({name : "Tom"}, {$push: {languages: "russian"}})

$each - 106aBUTH cpa3zy HECKOJIBKO 3HAYCHHIA:

db.users.update({name : "Tom"}, {$push: {languages: {$each:
["russian", "spanish", "italian"]}} })

$addToSet - 10OaBUTH OOBEKTHI B MACCHUB, €CJIHM UX €IIl€ HET B MAaCCUBE:
db.users.update({name : "Tom"}, {$addToSet: {languages: "russian"}})



KomaHabr MongoDB

OOHOB/IEHHE MACCHUBOB

$pop - ymanuTh 3IEMEHT U3 MacCHBA:

db.users.update({name : "Tom"}, {$pop: {languages: 1}})

Vkasvieasa ona knwoua languages 3nauenue 1, mwvl yoansem nepewii
anemenm ¢ Konua. Ymoobul yoanumo nepsvli d1emenn CHa4aia Maccusd,
HA00 nepeoams OMmpuyamenbHoe 3Ha4eHue.

db.users.update({name : "Tom"}, {$pop: {languages: -1}})

$pull - ynanuTh Kakg0e¢ BXOKICHHUE JIEMEHTA B MACCHB:
db.users.update({name : "Tom"}, {$pull: {languages: "english"}})

$pullAll - ynanuts kaxmoe BXOXKICHHUE IS HECKOJIBKUX 3JIEMEHTOB:
db.users.update({name : "Tom"}, {$pullAll: {languages: ["english",
"german", "french"]} })



KomaHabr MongoDB

YnajneHue JOKyYMEHTA:
remove()

yJIaJIUTh BCE OOBEKTHI C UMEeHEM Tom

db.users.remove({name : "Tom"})

yJIQJIUTh TOJIBKO NEPBBIA 00BEKT U3 BBIOOPKHU
db.users.remove({name : "Tom"}, true)

yIAJIUTh BCE TOKYMEHTHI B KOJJICKIIUU
db.users.remove({})



KomaHabr MongoDB

PaboTa ¢ KoJJIEKIINIMU:

db.createCollection(*“‘users’) - SBHO c034aTh KOJJICKLMIO
*db.getCollectionNames() - mOIy4YUTh UMEHA BCEX KOJUICKIIUI
*db.users.renameCollection("accounts") - nepenMeHOBaTh
KOJUIEKITUIO

db.users.drop() - yaaauTh KOJICKIIMIO
db.users.count() - 4nCIO0 JOKYMEHTOB B KOJUICKIINH

*db.users.find({name: "Tom"}).count() - YHUCIO JOKYMEHTOB B
BBIOOpKE

*db.users.distinct(''name") - MOAYYUTh YHHUKAJIbHBIC 3HAYEHMS MO
KJIIO4y “‘name’



UYto novnuTatb?

1) NoSQL 06a3b1 JaHHBIX

https:/ /tproger.ru/ translations/ types-of-nosgl-

db/
2) Kyna xe 0e3 xa0pa

https:/ /habr.com/post/152477/

3) OcHoBHBIe kKOMaHabl MongoDB

https:/ /proselyte.net/ tutorials/mongodb/intro

duction/




