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MapLwpyT BebuHapa

3HaKOMCTBO
NoSQL

Redis
MongoDb
Mpumep Koga

Pednekcus



Llenn BebuHapa

Pasnnyatb SQL n NoSQL cy6bg
3HaTb ocHOBHble BuAbl NOSQL cy6 1 OCHOBHbIX NpeacTaBUTesnen aTux BUA0B
NMoHMMaTb No Kakum KpuTepusam Bblbupaetca NoSQL cy6a anst npoekTta

Ncnonb3oBaTb HekoTopble NOoSQL cy6 B CBOMX NMpoeKTax



CmMmbich

NMoHMMaTb AN pelweHnsa Kaknx 3agad nMeeT cMblicn ncrnonb3oBatb NoSQL 64
MopkntoyaTb U paboTaTb B CBOEM NMpoeKTe ¢ HekoTopbiMy NoSQL 64,

PaclumpuTb Ball KPYyrosop Ha BOMpPOChl OpraHn3aumm XpaHeHust 1 06paboTKM AaHHbIX



Q TecTnpoBaHue
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NoSQL
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OT penauuoHHbiX CYB1l K NoSQL CYb/]

NoSQl CYBA, BASE, CAP

HaBurauyuoHHble CYB[, HacTonbHbie CYB[ Spuk Bproep

MosieneHune Facebook,
Instagram, Twitter, GoogleEarth,

IDS, CODASYL, COBOL MaccoBoe pacnpocTpaHeHue

MK, pa3BuTne HaCTONbHbIX

YouTube
Yapnb3 baxmaH CYBA
Memcached, Neo4j, Cassandra,
dBase, Microsoft SQL Server Mongodb, Redis

Hauyanucb paspaboTku cUcTeMbl
[N COBMECTHOMO

MENOABSOBAHMA ARPANET,, Internet
bIYUCTUTENIbHbIX pecypcoB

1970-e

6.9 mnpg ven, 30%
nosib3oBaTtenen UHTEpHET
[ ]

2010-e

1960-e

PensiymoHHbie CYB[, ACID O6bEKTHO OPUEHTUPOBAHHbIA PACELC , NewSQl CYBA,
noaxop B paboTe ¢ faHHbIMMN
darap Koapg, K.Oent, Oyxum 'pen Oanvanb Ox. A6aau

O6bEKTHO-PENSALMNOHHbIE 6a3bl

IBM Db2 SystemR, Oracle, Postgre AaHHbIX, ORM

7.75 Mnipg, ven 63%
nonbsoBartenu MHTepHeT

Google, Amazon, Ebay
5.6 MNpA MOBWUNbHbBIX YCTPOMCTB



NUHTepecHble pakTbl 0 TepMuHe NoSQL

1998 NoSQL enepBble npo3Byyan

Carlo Strozzi HasBan Tak CBOI pPefisiLMOHHYIO0 6a3y AaHHbIX, B KOTOPOW BOOOGLLE He NOsIb30BasICcA
SQL ansa paboTbl ¢ AaHHbIMU

2009 NoSQL kak Tun CYB/]

Ha KOHdepeHUMM ANna 06Cy)KAEHUS HOBbIX pacrnpefeNieHHbIX HepensaLUMOHHbIX 6a3 faHHbIX C
OTKPbITbIM UCXOAHOM KOAOM 6bis1 cHoBa BBeAeH TepMuH NoSQL. NoSQL nosiBuncs Kak XaLuTer B
TBUTTEpPE

HoBas TpakToBka — 310 «Not only SQL» — aT0 He Tonbko SQL, T.e. MOXeT npucyTcTBoBaTb 1 SQL,
1 [OMONHUTENIbHblE MeXaHU3Mbl PaboTbl C AaHHbIMU

NoSQL cTan 06LmMM TEPMUHOM IS pa3INYHbIX 6a3 AaHHbIX U XpaHWIMULL, HO OH He 0603HavaeT
KaKyt-NIn60 0fHY KOHKPETHYIO TEXHONIOTUIO U MPOLYKT.



CpaBHeHue SQL n NoSQL CYb/1

CYb[

CxeMa AaHHbIX

XpaHunuiue AaHHbIX

MacwTtabupyemocTb

[MpUHLMNBI NOCTPOEHUS

SQL

penaunoHHas

3admkcmpoBaHHas unm
cTatudeckasi npegonpeneneHHas

bl He opneHTUpoBaHa Ha
nepapxmyeckoe, pacnpegeneHHoe
XpaHUNuLie AaHHbIX

BepTMKaJibHasA

ACID

NoSQL

He-pensaunoHHas unm
pacnpeaeneHHas

ANHaMmn4eckad

Bl opneHTMpoBaHbI Ha
nepapxmyeckoe, pacnpegeneHHoe
XpaHunuuie aaHHbIX

rOpn3oHTaJIbHasA

BASE

oTUS

OHNIAH OBPA30OBAHUE T



ACID npuHuunbl B TpPaH3aKLLMOHHOU CUCTEME

Atomicity - aToMapHOCTb TpaH3aKuumn

Consistency - cornacoBaHHOCTb AaHHbIX 6a3bl MOCNe 3aBepLUEHNS TPaH3aKLUNi
Isolation - n3onupoBaHHOCTb TpaH3aKLUUN

Durability - gonroBe4yHoCTb faHHbIX, HE3aBUCMMO OT BHYTPEHHUX UTN BHELLHUX
cboeB
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BASE npuHuunbl paéotbl NoSQL CYb/1

e Basically available- 6a3oBasa gocTynHOCTb - KaXkbI 3aNpOC rapaHTUPOBAHHO
3aBepluaeTcs (ycnewHo unm 6esycneLiHo)

e Soft state- ru6koe cocTosiHue - COCTOSIHNE CUCTEMbI MOXKET MEHATLCA C TEYEHMEM
BPEMEHN, fake 6e3 BBOAA HOBbIX AAHHbIX

e Eventually consistent- gaHHble MOryT 6bITb HEKOTOPOE BPEMSI paccornacoBaHbl, HO
NPUXOAAT K CorflacoBaHHOMY COCTOSIHUIO Yepe3 HEKOTOPOE KOHEYHOE BpeMS



NoSQL CYb/]

Mpamoakymap Ax. Capanagx | Maptuu ®Gaynep §i

NoSQL

HOBASI METOZ0J10r1S1 PASPABOTKU
HEPEJIAUUOHHbIX BA3 JAHHBIX

-—

Martin Fowler “NoSQL Distilled: A Brief
Guide to the Emerging World of
Polyglot Persistence”

SpUK IBAHC

[Tpeqverro-opuenTipoBanHoe

IPOEKTIPOBAHIIE

CTPYRTYPUSALMA CTOKRHBIX
[TPOTPAMMHBIX CUCTEM

Eric Evans “Domain Driven Design”



[MaTTepH “Arperat”

MOXET CCHNATECR Ha KOPHEBOH 06BexT
Car (ABToMOOwnL) WM 3aNPaWMEaTs
€ro 8 6336 QaHHEX NO MASHTHEHKATODY

O6vexr 3a npepenamw ATPETATA 1

i VIS S \

N
O6rexT 3a npepenasw ATPETATA “I

HE MOXET COREPXATS COLKY Ha 0GbExT
Tire (Ma), TAKKK OHBHYTDH

Puc. 6.2. Jloxanvnasn /2106 arbHAR UOEHMUYHOCTS U CCHITKU HA 06BEKMbL

<<Entity>>
<<Aggregate Root>>

<<Entity>> Car
Wheel 4 ] HomepHoR rax
<
focal ident.(LF,LR RF RR) rotate(4 tire/wheel ID pai's) o &
T "7>--| 3m pea uHBapuanTa MOXHO
: ofecneuuTs B MeTofe rotate —
4 ceit4ac TONbKO Yepes Hero
‘—W— MOXHO NEPECTABMT WHHEL
& <<Entity>> w3gHe arperara
Position * |
: Tire
time period e —
mieage local identity {arbitrary)
mileage
{nepvioabl Bpemern _

He fIoNXHL NepekpuiBaTeCs  {mileage = sum(Position.mileage)}
ANS OfiHOro Koneca}

Puc. 6.3. Hueapuanmvt ATPETATOB

COBOKYNHOCTb B3aMMOCBSI3aHHbIX 06 HLEKTOB,
KOTOpble Mbl BOCMPUHMMAaeM Kak eAnHoe Lienoe ¢
TOYKM 3pEHMSA U3MEHEHUS JaHHbIX, Ha3blBaeTCs
ArPETATOM (AGGREGATE). Y kaxgoro
AIPElFATA ecTb KOpHEBOM OOBLEKT 1 eCTb
rpaHuvua. MpaHuua onpefensert, YTo HaxoauTcs
BHYTpu AIPETATA. KopHeBol 06bekT - 3TO 0anH
KOHKpeTHbIN 06bekT - CYLHOCTb (ENTITY),
cogepxawnincs B ATPEFATE. KopHeBoW 0ObEKT -
eauHCTBeHHbIN YneH AIPETATA, Ha KoTopbIn MOryT
CCbINaTbCA BHELHME 0O6BEKThI, B TO BPEMS Kak
0ObeKTbI, 3aKNOYEHHbIE BHYTPY rpaHULbl, MOryT
ccbinaTtbeda Apyr Ha apyra kak yrogHo. CYLWHOCTN,
OTNNYHbIE OT KOPHEBOIO O6BHEKTA, NTOKANbHO
WUHOMBUAYaNbHbI, HO PA3NMYaTbCs OHU AOMKHbI
Tonbko B npegenax AFPETATA, nockonbKy HUKakue
BHELUHME OObEKTbI BCE paBHO HE MOTYT UX BUAETb
BHe KoHTekcTa kopHeson CYLLHOCTW.

B cnyyae NoSQL 6a3 gaHHbIX, arperatHas
OPVEHTUMPOBAHHOCTb XPaHUIULL, UCKIoYaeT
npobnemy o6bEKTHO-PENALMOHHOIO pa3pbiBa
(object-relational impedance mismatch)



[MaTtTepH “Arperat”

ID: 1001 \\ Sraens
customer: A —f——vu____| e EpuHas cywHOCTb B JOMEHHOM
o e \ 290 Mozesnu
0321290633 | 2 | 848 | 896 e [lonck gaHHbIX Mo K4y
0321601912 | 1 ‘39--&.\\0'“'""“ (BO3MOXXHO Yepes NHAEKC)
0131495054 | 1 551\ $51 P E,UMHWU.a XpaHeHna AaHHbIX
— = ‘ e [IpocToTa ORM
Card: Amex
Crmrm
N

\_} credit cards




CAP Teopema 9puka bproepa

OBPUCTUYECKOE YTBEPXKAEHMNE O TOM, UTO B JIFO60W peanunsauunmn pacnpeaenieHHblX BblYUCNEHUIA BO3MOXKHO
obecneynTb He bosiee ABYX U3 TPeX C/eAyoLnX CBOMCTB:

e  COINIacoOBaHHOCTb AaHHbIX (consistency) — BO BCeX BbIUNCUTENbHbBIX Y3/1aX B OAMH MOMEHT BPEMEHU AaHHble
He NpoTuBoOpeYaT Apyr Apyry

e pocTtynHocTb (availability) — nto60ii 3anpoc K pacnpeneneHHon cucteMe 3aBepLLAETCA KOPPEKTHbIM
OTKJ/IMKOM, OfJHaKO 6e3 rapaHTuu, YTO OTBETbI BCEX Y3/10B CUCTEMbI COBMNaaaroT

e  YCTOWUYMBOCTb K pa3geneHuio ( partition tolerance) — pacluenneHune pacrnpeeneHHon CUCTEMbI Ha HECKOJTbKO
N30/IMPOBAHHbIX CEKLMIA HE MPUBOANUT K HEKOPPEKTHOCTU OTK/IMKA OT KaXK10M U3 CEKLUN.

Consistency Availability Partition Tolerence
o> o &;
?
x=7 \\"| |7

TR I



CAP Teopema 9puka bproepa

Availability

/A Partition
> tolerance

Data Models A
Relational (Comparison) vailability
Key-value
Column-oriented/ Tabular
Document oriented

Each client can always read and write

CA AP
RDBMSs Aster Data Dynamo Cassandra
(MySQL, Greenplum Voldemort mpleDB

Postgres, Vertica
etc)

Tokyo Cabinet
KAl

D00

)

Partition

onsistency cP Tolerance
All clients always_ BigTable MonaoDB Berkeley DB The system works well
have the same view  Hypertable Terrastore MemcacheDE  despite physical network
of the data HBase Scalaris Redis partitions

oTUsS

OHJTAMH OBPA30BA



PACELC Teopema - pacwumpeHue CAP Teopembl

B cnyyae pasaeneHus cetu (P) B
pacrnpefeneHHON KOMMbOTEPHOM
cucTeMe Heo6XOANMO BblbUpaTb Mexay
AocTynHocTbto (A) M cornacoBaHHOCTbIO
(C) (cornacHo Teopeme CAP), HO B
NO6OM crnyyae, faxKe ecnm cuctema
paboTaeT HOpManibHO B OTCYTCTBUM
pa3genenus (E), Hy>XHO BbIGUpaTb
Mexnay :

e 3agep>xkamu (Latency)

e cornacoBaHHocTblo (Consistency)

OTUS | OHIAWMH



dparmeHTauusa

Original Table

Horizontal Partitions

HP1
CUSTOMER FIRST LAST FAVORITE
1D NAME NAME COLOR
1 TAEKO OHNUKI BLUE
2 oV, WRIGHT GREEN
HP2
CUSTOMER FIRST LAST FAVORITE
D NAME NAME COLOR
3 SELDA BAGCAN PURPLE
N Jim PEPPER JAUBERGINE

CUSTOMER FIRST LAST FAVORITE
D NAME NAME COLOR
1 TAEKO OHNUKI BLUE
2 ov. WRIGHT GREEN
3 SELDA BAGCAN PURPLE
4 JIM PEPPER |AUBERGINE]
Vertical Partitions
VP1 VP2
CUSTOMER FIRST LAST CUSTOMER| FAVORITE
2] NAME NAME 10 COLOR
1 TAEKO OHNUKI 1 BLUE
2 oV WRIGHT 2 GREEN
3 SELDA BAGCAN 3 PURPLE
4 JIM PEPPER 4 AUBERGINE

OTUS | OH/TANH OEPA30BAHUE Y



dparmeHTauusa

COLUMN
1

COLUMN

COLUMN
3

A

g g—— g——g—— ——

HASH
FUNCTION

COLUMN HASH
1 VALUES
A 1
B 2
c 1
D 2

v ¥

Shard 1
CDL‘UMN COLZUMN COL::JMN
A
c
Shard 2
COL‘UMN COLZ:JMN COL;JMN
B
D

OTUS

OHJIAVIH OBPA30BAHME T



Pennunkauuu

pennmkauma oCHOBHOM
KOMWu nnun sBeayLumn-
BeZlOMbIN

OoAgHOpaHroBad Uin
CMMMETPUYHadA penyinkauund

N3meHeHus

Database
Master

Konusa 2

Database
Slave 1

—» Konua 1 |a—

!

YreHune/

‘ 3anucb ’
\ 4 4

N3ameHeHus

Database
Slave 2

Konua N

OTUS | OHNAMH OBPA30BAHUE T



@ Read 1 MB sequentially
‘F\'o’n SSD: 1 ms

B Send 1 KB over a Gbps network: 10 ps

OHOCTMU CUCTEM
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CRUD onepauyuu Ha SQL n NoSQL CYb1

OTUS | OHNIAMH OBPA3OBAHUE T



Tunbl NoSQL CYbJ

Knwou - 3HayeHue

padoBbie
KOonoHo4Hble

( b

e f

Document
Store

ILI,OKyMeHTO-OpI/IeHTI/IpOBaHHble

f

\

oy value

iy valuc

ey value

valug

Key-Value
Store

. A

Wide-Column
Store

X o

Graph
Store

OTUS | OHJTAMH OBPA30BAHUE ‘l"



Tunbl NoSQL CYB/ : Knou - 3HayeHue

Kntoy-sHayeHue — nof KaXkablM KJ/TFOYOM YTO-TO JIEXUT, MOKa He 3alpoCnM — He Y3HaeM 4TO
MMEHHO

Value
AAA,BBB,CCC
AAA,BBB

e Redis
e DynamoDB
e Memcached

AAA,DDD
AAA,2,01/01/2015
3,Z272,5623

OTUS | OHJTAIH OBPA30BAHUE Y



Tunbl NoSQL CYB/] : 10KyMeHTHO-OpueHTUpoBaHHasA

JLOKyMeHTHO-opueHTupoBaHHas b/l - aHanor knoY-3HavyeHue, Ho B KadecTBe 3Ha4YeHui
ncnonb3yetca 06beKTbI B onpeaeneHHoM gopmate (JSON, XML):
e OpuHouHble onepauun B CRUD BbinonHaTCA ropasao bbicTpee
e MoXHO fAenaTb 3anpochbl K COQEPXXMMOMY 3anucu, He n3Briekasa faHHbIX LLeNTIMKOM
(cxopcTtBO ¢ RDBMS)

e MongoDB z :
i ) ik b T
° LiteDB “name"; "John Smith", {W o “'d: 3 )
e CouchDB "isActive™: true, ;d”: 7 s [fullName:
; "dob": "1964-30-08" “fullName": "Sarah Jones’,
e Elasticsearch ) “isActive": false, “first”; "Adam’,
"dob": "2002-02-18" "last": "Stark"

} L
"isActive": true,

"dob": "2015-04-19"
}

OTUS | OHNIAMH OBPA3OBAHUE T



Tunbl NoSQL CYB/1 : Npadosblie b1

padoBbie Bl — eAnHULbI XpaHeHUs: Y3nbl 1 pebpa(cBssn).
3anpoc — 06xof faHHbIX OT y35a K Y37y no pebpam Ha 3afaHHyto rnyouHy. Mcnonbayrotea ans
XpaHeHu s, ynpaBneHus, CoCTaBNeHUA 3anpoCcoB K CNIOXXHbIM TECHO B3aMOCBA3aHHbIM rpynnam

AaHHbIX (COLl,MaJ'IbeIe CEeTn, cepBUCDHI peKomer,au,MVl, Fpad)bl 3Ha4YeHUn, NIOrucTuKa,

FeOI/IHCbOpMaLI,MOHHbIe CUCTEMDbI.

e Neo4j
e OrientDb
e Titan

PersonL 1 ,Person | A
name Tom Hanks name Hugo Weaving
born 1956 born 1960

ACTED IN roles: Bill Smok roles: Agent Smith
roles: Zachry
[Movie

[Movie] ltle The Matrix :J

tltle Cloud Atlas release“ 1999
released 2012

DIRECTED

Person}y D:Lrector
DIRECTED name: Lana Wachowski
born: 1965

A graph model with labels.

OTUS | OHJIAMH OBPA30BAHME
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Tunbl NoSQL CYb/] : KonoHouyHble b/l

KonoHo4Hble 6a3bl AJaHHbIX — OaHHbIE XPaHATCA B sYenkax, crpynnnpoBaHHbIX B KOJTOHKU
an/IMeHFlI-OTCFl B Be6-I/IHﬂ,eKCI/IDOBaHVII/I, peKnamMe, TeJieKOMMYHUKaUUAX, aHAJIUTUYHECKUX
cncrtemMa n T.1.

[ Cassandra Row Oriented Database Table of Data Column Oriented Database
e Hbase
e Goocle BigTabl [ price | size |
OOg € Ig apie Izonopzo 10.1 10] 2011-01-20 10.1 10 2011-01-20 10.1 10
[2011-0121 10.3 20 2011-01-21 10.3 20 2011-01-21 10.3 20
[201101 > e = 2011-01-22 10.5 40 2011-01-22 105 40
: 2011-01-23 10.4 5 2011-01-23 10.4 5
[2011-01-23 10.4 5| 2011-01-24 11.2 55 2011-01-24 11.2 55
[2011-01-24 11.2 55 2011-01-25 11.4 66 2011-01-25 11.4 66
[2011-01-25 11.4 66
| 2013-03-31 17.3 100 2013-03-31 17.3 100
2013-03-31 17.3 100|

OTUS | OHJTAIH OBPA30BAHUE Y



NoSQL CYB/l : pononHuTenbHasa nHpopmMaLus

N * SQL https://hostingdata.co.uk/nosql-database/

Konnyectso NoSQL DB >225

https://db-engines.com/en/ranking

OTUS | OHJTAIH OBPA30BAHUE Y


https://hostingdata.co.uk/nosql-database/
https://db-engines.com/en/ranking

NoSQL CYB/l : kKak HayaTb UCMNOJIb30BaTb

e YCTaHOBMUTb JIOKaNbHO
e [logHATb NokanbHo B KoHTelHepe (Docker)
e lcnonb3oBaTb 06M1a4YHbIN CEpPBUC

OTUS | OHNIAMH OBPA3OBAHUE T



Redis

OTUS | OHNAMH OBPA3OBAHVE T



Redis

Knto4y-aHayeHue

XpaHUT faHHble B ONepaTUBHON NaMATK, NPU HEOOXOANMMOCTN MOXET COXPaHATb AaHHble Ha
ANCKe

[locTyn no o6LiemMy nNaponto unm 6e3 Hero

bes kntoya AaHHbIe He MNOy4YnTb

https://hub.docker.com/u/redis - opuyanbHbi 06pa3 Docker
https://hub.docker.com/r/redis/redis-stack

XpaHunuue CTPyKTYPUPOBaAHHbIX AaHHbIX

PaboTa ¢ pa3nnyHbIMM TUNAMN AaHHbIX

O6bIYHO MCMONb3YeTCA KaK K3 HO MOXET UCMOJIb30BaTbCA KakK MOSIHOLLEHHOE XpaHunumLe as
Heb60NbLUMX MPOEKTOB UM BPOKep odepeaen

OTnn4yHo fokyMeHTUpoBaHHasa CYB/],

Moanep>XnBaeT LWMPOKNI CrEKTP A3bIKOB MPOrpaMMuUpoBaHns

OTUS | OHNAMH OBPA3OBAHUE T


https://hub.docker.com/u/redis
https://hub.docker.com/r/redis/redis-stack

Redis

using StackExchange.Redis;
var redis = ConnectionMultiplexer.Connect("localhost");
var db = redis.GetDatabase();

db.StringSet(“MyKey", “MyValue");

string get_string = db.StringGet("MyKey");

Set

db.SetAdd("set_key", "valuel");
db.SetAdd("set_key", "value2");
db.SetAdd("set key", "value3");

var set_items = db.SetMembers("set_key");
var set_random_item = db.SetPop("set_key");

List
db.ListLeftPush(“list", “item1");
db.ListRightPush("list", “item2");
var listdata = db.ListRange("u");
var item = db.ListRightPop("list");

HashSet:

new HashEntry(“Age", “30") });
db.HashSet("hashset", “City", “Moscow");
var keys = db.HashKeys("hashset");
db.HashDelete("hashset", "entryl");
var data = db.HashGetAll("hashset");

TpaH3akyuu:

var transaction = db.CreateTransaction();

db.HashSet("hashset", new [] {new HashEntry( “UserName", “Vasya" ) ,

transaction.HashSetAsync("hashset", new[] { new HashEntry("entryl", "4555"), new

HashEntry("entry2", "4555") });
transaction.HashSetAsync("hashset", "entry3", "777");
transaction.HashDeleteAsync("hashset", "entryl");
transaction.Execute();
var data = db.HashGetAll("hashset");

OTUS
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Redis -KawmpoBaHue

How is vedis ‘(:radi{:ior\a”y used

@ Look in cache
SQL
‘ cache hit simply 1’ MY Q
veturn daJca -
L )n e
rimeé cache
with data M ain
Client L

OTUS | OHJTAIH OBPA3OBAHME T



Redis - 6pokep ouepepeu

Deep Learning-based
Classification

XREADGROUP
‘ x i

- E——
S
+~ANEEE EEEEN

/ o S
N

Consumer Group

N S e ‘
N N\ . @ Messaging

\\

- Analytics

XREAD

Consumers
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MongoDB

[MonynapHasa AOKYMeHTO-opueHTupoBaHHasa b/

XpaHeHue gaHHble B popmaTe BSON

Ncnonb3oBaHue JavaScript gna HanucaHus @yHKLUMIA 1 3anpocoB
BO3MOXXHOCTb BbINOJIHEHUSA OMnepaLni, aHanorM4Hbix onepaumnsam B pensymoHHbix CYB/],
Moanep>kka xpaHUMbIX npoueayp Ha JavaScript

Banugauna nonen OKYMeEHTOB

Bo3MOXXHOCTb pennnkauum

BcTpoeHHasn paboTa ¢ reo-KoopAanHaTamm

Xopouwo fokymMeHTupoBaHHaa CYB/],

Mopoep)XmMBaeT LUMPOKUN CNEKTP A3bIKOB NporpaMmMmpoBaHus
https://hub.docker.com/_/mongo
https://www.mongodb.com/docs/drivers/csharp/current/
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MongoDB cxema gaHHbIX

o

basa paHHbix MongoDB

[

Konnekuwusa 1

}

JdokymeHT 1
JokymeHT 2

[JokymeHT 3

LokyMeHT n

1

Konnekuwusa 2

|

HokymeHT 1
HokymeHT 2

LokymeHT 3

LokyMeHT n

!

Konnekuyusa n

l

HokymeHT 1
HokymeHT 2

HokymeHT 3

LokymeHT n
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MongoDB - onepauus Bbi6bopkKa

db. rs.find( - collection SELECT 1, name addre - projection
Pgt « juery criteria FROM Iser < table
- projectior WHERE age 18 < select criteria
).limit(5) “ cursor modifier LIMIT 5 - cursor modifier

db.users.find( { age: { $gt: 18 } } ).sort( {age: 1 } )
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MongoDB - nattepH Map Reduce - nannnanHbli
arrperauum

db.train.aggregate( [
{$match:{class:"first-class"}}, . _
{$group:{_id:"id",total: {$sum:"$fare"}}} ¢ Pipeline stages
D

{
id:"181",
class:"first-class”,
fare: 1200
}
{
S id:"181",
id:"181 s class:"first-class”,
class:"first-class", fare: 1200
fare: 1000 } {
} _id:"181",
Map Tasks Reduce Tasks : b Total: 2200
id:"181", :> class:"first-class”, E> }
class:"second-class”, fare: 1000 {
fare: 1000 id:"167",
} Smatch z Sgroup total: 1200
Collection L id:"167", }
Hash-map id:"167", class:"first-class”,
class:"first-class”, fare: 1200
fare: 1200 }
a1 (122,451 {
e /‘ILLS.‘.SI id:"167",
3 27 34,5 class:"second-class”,
X [1,2,3,4,5] fare: 1500
C o) . ;
pipeline =
[{$facet: {
MyFacet1_OutputField: [

- MongoDB Aggregation Framework <stagel> -Pipeli
emit(key, value) reduce(key, value) 9 9greg <stage2>’ Sub-Pipeline 1
emit(key, value reduce(key, value 1

" ) " ) MMM i "
: Out Collection MyFacet2_OutputField: [
7 DB <stagel>,
m 0 n O <stage2>, Sub-Pipeline 2
<stage3>,
Map Reduce g e
]
1]
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MongoDB

Mogenb ana paboTbl

public class User

{
public string _id { get; set; }
public string user_name { get; set; }
public int age { get; set; }
public Company company { get; set; }
}
public class Company
{
public string name { get; set; }
public DateTime startwork { get; set; }
b

MogknwyeHne K 6ase AaHHbIX
var dbClient = new MongoClient("mongodb://127.0.0.1:27017");

IMongoDatabase db = dbClient.GetDatabase(“Info");
var users = db.GetCollection<User>("Users");

Co3paHne nHpoeKkcoB

var index2 = Builders<User>.IndexKeys.Ascending(x => x.user_name);
users.Indexes.CreateOne(new CreateIndexModel<User>(index2));

BcTaBka obbekTa
users.Insert(new User
age = 43,
user_name = "Zaza",
_id = Guid.NewGuid().ToString().ToLower(),

company = new Company

name = "Bueng"”,
startwork = DateTime.Now

1N
Mouck no konnekuum

var u = users.Find<User>(x => x.company.startwork >= new DateTime(2002, 1, 1)).ToList();
var p = users.FindOneAndDelete<User>(x => x.user_name == "Zaza");

YnaneHue 31eMeHTOB

users.DeleteMany<User>(x => x.user_name == "Zaza");
users.DeleteOne<User>(x => x.user_name == "Zaza");

O6HOBNEHUE AAHHbIX

var update = Builders<User>.Update

.Set(x => x.user_name, "Nana")

.Set(x=>x.age, 25);
users.UpdateOne<User>(x => x.user_name == "Zaza", update);
users.UpdateMany<User>(x => x.company.name == "MegaHard", update);

YpoaneHve 3neMeHTOB

= "Zaza");
"Zaza");

users.DeleteMany<User>(x => x.user_name
users.DeleteOne<User>(x => x.user_name =
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MongoDB - wwapaupoBaHue

Shard A

Router .
(mongos) Applications/
Drivers

Reads/Writes —- B YT o 1 s
Reads/Writes —ip- I (IEHEED)

7/~ 2 or more Shards  *

(replica set) (replica set)
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MongoDB - pennukauusa
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(vote only)
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Client Application
Driver
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o
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3
@ 3?
»
m g
o il I — Election for New Primary _
@?R\\:' v&’% <3 H b
4 %y ¢ fll Secondary [PHaCCIZIE Secondary §

Sy

http://thesecretlivesofdata.com/raft/ - HarnagHas nnnrcTpaums _— New Primary Elected
anropuTMa PenKaLni AaHHbIX MEX/y HoAamu B —H&»
pacnpepeneHHon cucteme(ucnonbayetca B MongoDB)
https://www.mongodb.com/docs/manual/replication/ i .
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OTUS | OHNAMH OBPA3OBAHVE T



LiteDB
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LiteDB

[JOKYMeHTO-OpneHTMpoBaHHas

Standalone CYB/[], He TpebyeT ycTaHOBKWU N KOHGUIYpUpOBaHUS

JlerkoBecHas

MNMosBonseT 6bICTPO HayaTb paboTaTb C LOKYMEHTO-OPUEHTUPOBAHHbBIM XPaHUITULLEM
https://www.litedb.org/
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Cassandra
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Cassandra

e KONOHKO-OPUEHTUPOBAHHOE XpaHUULLE

e He penduuoHHasa oTkasoycTtonuymBasa pacnpegeneHHan CYbB/,

e [unbpmagHoe NoSQL pelweHune , coyeTaeT MOAesb XpPaHEHNS HAa OCHOBE CTOJ1I6L,0B C MOAENbIO
key-value

e PaccuntaHa Ha cosgaHue KpynHOMacCLUTabHbIX HaAEXHbIX XPaHU/NLL, NPeACcTaB/IEHHbIX B BUAE
XeLw

e PaspaboTtaHa Ha Java B 2008 rogy

e Hamnbonee ygobHasa 6a3a gaHHbIX s KnacTepusauum

e EauHcTBeHHasn 6a3a AaHHbIX, FAe CKOPOCTb 3anncK Bblllie CKOpOoCTH YTeHus (okono 80-360 MB/c
Ha y3en)
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Cassandra - moaenb AlaHHbIX

e Crton6eu unmu konoHka (column) — syerika ¢ gaHHbIMK, BKAtOYatowasa 3 yactu: ums (column name)
B BUAE MaccuBa 6aiToB, MeTKY BpeMeHM (timestamp) un camo 3HayeHue (value) Takxxe B Buge
6anTOBOro MaccuBa,;

e Crtpoka unu 3anucb (row) — UMeHOBaHHas KOJIeKLUNsi CTONBLOB;

e CewmeiicTtBo cTon6L0B (column family) - uMeHoBaHHas KonnekLmsa CTPOK,;

e [pocTpaHcTBO Kntoyel (keyspace) — rpynna U3 HeCKOJIbKMX CEMENCTB CTON6L,0B, COBpaHHbIX
BMecTe.

XpaHeHue no >
cronbuam 2 | et I
Urenue 3x ctonbuos — —— e 8 e 8 & e e e -
XpaHeHue no L
CTpOKam
Yreune acex cronbuos >
-

Monens nannsix Apache Cassandra .
OTUS | OHMAMH OBPA3OBAHUE T



Cassandra - mogenb laHHbIX

MpOCTPaHCTBO KNIOMEeN

KonoHouHoe cemencrso Ne1

Knou 1 wan
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KON OMKN
e “u’
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e ! <

e
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LONOM 8
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Cassandra - moaenb AlaHHbIX

e Crton6eu unmu konoHka (column) — syerika ¢ gaHHbIMK, BKAtOYatowasa 3 yactu: ums (column name)
B BUAE MaccuBa 6aiToB, MeTKY BpeMeHM (timestamp) un camo 3HayeHue (value) Takxxe B Buge
6anlTOBOro MaccuBa;

e Crtpoka unu 3anucb (row) — UMeHOBaHHas KOJIeKLUNsi CTONBLOB;

CemelicTtBo cTon6L0B (column family) - uMeHoBaHHas KonneKLmMsa CTPOK,;

MpocTpaHcTBO KNtoyelt (keyspace) — rpynna U3 HECKONIbKMX CEMENCTB CTONOLL0B, COGPaHHbIX
BMecTe.
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Cassandra - co3gaHue NpocTpaHCTBa Kiloye

REPLICATION = { replication_map }
CREATE KEYSPACE [IF NOT EXISTS] keyspace_name KapTa perumkaimuu onpejienser, CKoJIbKo KOIHil JaHHBIX XPaHHTCS B JaHHOM Y3lle.
WITH REPLICATlON.= { e DTOT napaMeTp BIHAET HA COITIACOBAHHOCTD, JOCTYIIHOCTB H CKOPOCTH 3alpoca.
class': 'SimpleStrategy’, 'replication_factor' : N Kilace cTpaTeruy peruikaluy 1 HacTpoiiku $pakTopos

—— KT s ' de "N Kaace ®dakrop Onucanne
. | ‘class’: 'NetworkTopologyStrategy’, 'dc1_name': N[, ..] ‘SimpleStrategy’' ‘replication_factor' | JUnst Bcero knactepa Gyzer
12 :N HCTIONB30BATLCA OJIMH KOMpHIHEHT

keyspace_name — Ha3BaHWe NPOCTPAHCTBA KITIOYEN.

PCIUIHKaAIHH.
dc1_name — ums yana

[Mapamerp N o3HaYaeT KOJIMYECTBO
KOIMUIA JIAHHBIX, JIOJIZKEH ObITh LEIbIM
YHCIIOM.

‘NetworkTopologyStrategy' | 'datacenter name' | JIns kaxzoro y3ia 3ajaercs cBoii
:N K02 PHIHEHT peruTHKaIHH.
[Mapamerp N o3HauaeT KOJIHYECTBO
KOIHIA JIaHHBIX, JIOJZKEH OBITh LE/IbIM
HHCIIOM.

Mpumepbl 3aaaHWsi TONOMNOTWIA:
Mpocras Tononorus:
'class' : 'SimpleStrategy’, 'replication_factor' : 1
CeTeBas Tononorus:
‘class' : 'NetworkTopologyStrategy', ‘London_dc’ : 1, ‘Moscow_dc’:2
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Cassandra

> CREATE TABLE IF NOT EXISTS test (
id timeuuid,

title text,
PRIMARY KEY (title, id)
) WITH default time to live = 120 and CLUSTERING ORDER BY (id DESC);

INSERT INTO student (id, citizenship, first name, last_name, age) VALUES (now(),
'Russia’, 'Ivan’, 'Ivanov', 25);

Brimonnus select —3anpoc otoOpa3nm Bee 3HaUCHHS.

SELECT * FROM tablename;

select * from student;

cqlsh:1lab7> select * from student;

3326e100-9aeb-11ea-b1d1-3148925e06e7 | - Russia | Ivanov
6d0317a0-9aec-11ea-b1d1-3148925e06e7 | 2 France | test | Petrov
47957270-9aeb-11ea-b1d1-3148925e06e7 | 35 Russia | Petr | Petrov

Mpumep UPDATE:
UPDATE ums_tabnuubl SET Ha3BaHue_konoHku=3Ha4yeHne WHERE ycnosue

O6HoBum nons first_name u last_name un cTpoku ¢ 3agaHHbIM id:

UPDATE student SET first_name = 'Example’, last_name='Example’
WHERE id=54daf810-9aeb-11ea-b1d1-3148925e06e7

OTUS
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Cassandra

Mpumep DELETE:
DELETE FROM HassaHue_tabnuusl WHERE ycnosue.

DELETE FROM student WHERE id=54daf810-9aeb-11ea-b1d1-3148925e06e7:
CYB/[] He naeT BO3MOXHOCTM MO YMOSMYaHMIO UCKaTb MO HEKMIOYEBLIM KOMOHKaM, AN KOTOPbIX He co34aH MHAEKC.

3anpoc SELECT * FROM student WHERE citizenship="Russia’ BbiaacT owmbky:

PelueHuem aTol NnpobnemMb! ABNSETCA CO3AaHNe BTOPUMHOTO MHAEKCa Unu Ucnonb3oBaHue KoHCTpykuum allow filtering.

Cospgagum nHaekc no KosoHke citizenship.

CREATE INDEX citizenshipIndex ON student (citizenship);

lMocne 3aToro MoXHO BbINOMHATL 3aMPOC C YCNOBUEM Ha 3TY KOJOHKY.
SELECT * FROM student WHERE citizenship='Russia'

3326e100-9aeb-11ea-b1d1-3148925e06e7 2 Russia | Ivanov
47957270-9aeb-11ea-b1d1-3148925e06e7 | . Russia | Petr | Petrov

Ecnu Bawa Tabnuua coaepxut, Hanpumep, 1 MUNIUOH CTPOK, U 95% U3 HUX UMELOT 3anpoLUeHHoe 3HaveHue ans
cron6ua citizenship,
3anpoc Bce paBHO ByaeT oTHOCUTENbHO 3 EKTUBHBLIM, U BaM crneayeT ucnonb3oBatb ALLOW FILTERING.

Mpumep:
SELECT * FROM student WHERE last_name="lvanov’ ALLOW FILTERING;
B paHHoM 3anpoce 6yayT oTobpaHbl Bce CTyAeHTbl ¢ hamuniuent MisaHos.

cqlsh:1ab7> SELECT * FROM student WHERE last_name='Ivanov' ALLOW FILTERING;
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Cassandra

Moaknw4aemca K 6a3e AaHHbIX

Cluster cluster = Cluster.Builder().AddContactPoint("localhost").Build();
ISession session = cluster.Connect();

FfotoBMM 6a3y AaHHbIX ANA UCMNOSIb30BAHUA

session.Execute("CREATE KEYSPACE uprofile WITH REPLICATION = { 'class' : 'NetworkTopologyStrategy', 'datacenterl' : 1 };");
session.Execute("CREATE TABLE IF NOT EXISTS uprofile.user (user_id int PRIMARY KEY, user_name text, user_bcity text)");

IMapper mapper = new Mapper(session);

mapper.Insert<User>(new User(l, "LyubovK", "Dubai"));
mapper.Insert<User>(new User(2, "JiriK", "Toronto"));
mapper.Insert<User>(new User(3, "IvanH", "Mumbai"));

IEnumerable<User> users = mapper.Fetch<User>("Select * from user");
var user = mapper.FirstOrDefault<User>("Select * from user where user_id = ?", 3);

public partial class User
{
public int user_id { get; set; }
public string user_name { get; set; }
public string user_bcity { get; set; } oTus | OHMAH OBEPA30OBAHME ‘l"



Neo4j
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Neo4;j

e [padoBas 6a3a gaHHbIX

e (CBob0oaHOeE nosie 06beKToB

e 06bEKTbl COeANHAIOTCSA
onpeaeneHHbIMU TUNamm
CBA3en
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Neo4;j

B kavecTBe UCXOAHOro matepuana

https://github.com/neodj-examples/movies-dotnet-neod4jclient

docker run --name testneod4j -p7474:7474 -p7687:7687 -d -v c:/neodj/data:/data -v c:/neodj/logs:/logs
c:/neodj/import:/var/lib/neodj/import -v c:/neodj/plugins:/plugins --env NEO4J_AUTH=neo4j/test

Moaknwyaemca kK 6a3e AaHHbIX

var client = new GraphClient(new Uri("http://localhost:7474"), "neo4j", "test");

client.ConnectAsync().Wait();
ﬂonyqaeM AdHHbIE

var query = client.Cypher.
Match("(m:Movie)<-[:ACTED_IN]-(a:Person)")
.Return((m, a) => new
{

movie = m.As<Movie>().title,

cast = Return.As<string>("collect(a.name)")
}).Limit(100);
var data = query.ResultsAsync.Result.ToList();

-v
neo4j:latest
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Cnucok MaTepuanoB And n3ydeHusd

WENoGAWN =

https://en.wikipedia.org/wiki/Database

https://en.wikipedia.org/wiki/Internet

https://en.wikipedia.org/wiki/Strozzi_NoSQL
https://www.geeksforgeeks.org/difference-between-sql-and-nosql/?ref=ml_Ib
https://phoenixnap.com/kb/acid-vs-base

https://ru.wikipedia.org/wiki/ACID

https://habr.com/ru/articles/555920/

https://www.yuji.page/acid/

https://cloud.yandex.ru/blog/posts/2022/10/nosql

https://ru. WIkI edia.or W|k| %D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0_CAP

httgs //habr. com(ru[artlcles(328792(
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0_PACELC
https://bigdataschool.ru/blog/cap-and-pacelc-in-kafka.html
https://web-creator.ru/articles/partitioning_replication_sharding
https://dzen.ru/a/ZEIAFXc8MhP8ZU5K

https:/martinfowler.com/books/nosgl.html

https [/WWW. dlva -portal.org/smash/get/diva2: 1681 550[FULLTEXT01 pd

https: ([hlghload quide/blog/NoSQL-quick-facts.html
https://hostingdata.co.uk/nosgl-database/
https://db-engines.com/en/ranking
https://coderlessons.com/articles/java/osnovnye-kliuchi-mongodb-vash-drug
https://www.mongodb.com/docs/manual/tutorial/getting-started/
https://www.mongodb.com/docs/manual/sharding/

https://www.mongodb.com/docs/manual/replication/
http://thesecretlivesofdata.com/raft

https://habr. Com(ru(comQanles[Qlter(articles[275633(
https://xebia.com/blog/microservices-coupling-vs-autonomy/
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https://www.infoq.com/articles/cap-twelve-years-later-how-the-rules-have-changed/
https://habr.com/ru/articles/328792/
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B5%D0%BC%D0%B0_PACELC
https://bigdataschool.ru/blog/cap-and-pacelc-in-kafka.html
https://web-creator.ru/articles/partitioning_replication_sharding
https://dzen.ru/a/ZElAFXc8MhP8ZU5K
https://martinfowler.com/books/nosql.html
https://www.diva-portal.org/smash/get/diva2:1681550/FULLTEXT01.pdf
https://learn.microsoft.com/ru-ru/dotnet/architecture/cloud-native/relational-vs-nosql-data
https://highload.guide/blog/NoSQL-quick-facts.html
https://hostingdata.co.uk/nosql-database/
https://db-engines.com/en/ranking
https://coderlessons.com/articles/java/osnovnye-kliuchi-mongodb-vash-drug
https://www.mongodb.com/docs/manual/tutorial/getting-started/
https://www.mongodb.com/docs/manual/sharding/
https://www.mongodb.com/docs/manual/replication/
http://thesecretlivesofdata.com/raft
https://www.postgresql.eu/events/pgconfeu2017/sessions/session/1596/slides/29/Distributed%20Computing%20on%20PostgreSQL.pdf
https://habr.com/ru/companies/piter/articles/275633/
https://xebia.com/blog/microservices-coupling-vs-autonomy/

Cnucok MaTepuanoB And n3ydeHusd

https://redis.io/

https://hub.docker.com/u/redis
https://habr.com/ru/companies/wunderfund/articles/685894
https://www.mongodb.com/

https://www.litedb.org/

https://cassandra.apache.or uickstart.html
https://www.cockroachlabs.com/

https://habr.com/ru/companies/flant/articles/327640/
https://devathon.com/blog/cockroachdb-vs-mysql-vs-postaresql-vs-mongodb-vs-cassandra/

https://blog.yakunin.dev/cockroachdb-postgresgl/
https://www.digitalocean.com/community/tutorials/understanding-database-sharding
https://www.cockroachlabs.com/blog/limits-of-the-cap-theorem/
https://jepsen.io/consistency
http://www.cs.umd.edu/~abadi/papers/abadi-pacelc.pdf
https://redis.io/docs/latest/develop/data-types/streams/
https://qithub.com/neelabalan/mongodb-sample-dataset/tree/main
https://www.geeksforgeeks.org/datatypes-in-mongodb/
https://www.mongodb.com/docs/manual/reference/bson-types/
https://www.mongodb.com/docs/manual/core/views/create-view/
https://redis.io/learn/operate/redis-at-scale/scalability/clustering-in-redis
https://min.io/

https://valkey.io/
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Bonpocbi?
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