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Document Store — Hanb6onee nonynsapHoe n3 NoSQL

328 systems in ranking, July 2017

Rank Score

Jul Jun juu DBMS Database Model Jul Jun Jul
2017 2017 2016 2017 2017 2016
1. 1 1. Oracle E3 &/ Relational DBMS 1374.88 +23.11 -66.65
2. 2. 2. MySQL & &/ Relational DBMS 1349.11 +3.80 -14.18
3. 3. 3. Microsoft SQL Server &3 «/ Relational DBMS 1226.00 +27.03 +33.11
4. 4. A5  PostgreSQL Ed w/ Relational DBMS 369.44 +0.89 +58.28
5. 5. 4. MongoDB Ei &/ Document store 332.77 -2.23 +17.77
0 6. 6. DB2E Relational DBMS 191.25 +3.74 +6.17
7. 7. #A8. Microsoft Access Relational DBMS 126.13 -0.42 +1.23
8. 8. 7. Cassandra & Wide column store 124.12 -0.00 -6.58
0. 9. #An10. Redis k2 Key-value store 121.51 +2.63 +13.48
10. A 11. A 11, Elasticsearch E3 Search engine 115.98 +4.42 +27.36
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MpenmyuwecTtsa NoSQL

CkopocTb PaspaboTku
[lpocToTa
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@ NoSQL B MySQL




dokyc B MySQL

CRUD pocTtyn

[ NOKaa cxema
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NMpumep JSON [JokymeHTa
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ISBN: 9780992461225,
title: "JavaScript: Novice to Ninja",
author: "Darren Jones",
format: "ebook",
price: 29.00,
publisher: {
name: "SitePoint"”,
country: "Australia”,
email: "feedback@sitepoint.com”



CRUD

REATE — Co3naBaTb OKYMEHT

EAD — HuTtaTbh QOKYMEHT
PDATE — IaBMeHATb OOKYMEHT

ELETE — Yaanatb QOKYMEHT




From

MySQL

Muyc hﬁ)

mysql> select * from zips limit 1\G
3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk >k sk sk sk ok sk >k %k ok

>k 3k >k 5k >k 5k 3k >k 3k >k 5k >k 5k >k 5k 3k >k 5k >k 5k %k 5k %k 5k %k k k

country code:
postal code:
place name:

us
34050
FPO

admin_namel:

admin_codel:
admin_name2:
admin_code2:

AA
Erie
029

admin_name3:
admin_code3:

latitude:
longitude:
accuracy:

1 row in set
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41.03750000
-111.67850000

(0.00 sec)

1. row

‘ mongoDB

MongoDB

MongoDB shell version: 3.0.8
connecting to: zips
> db.zips.find().limit(1).pretty()

{

"oid" "91001",

"city" : "AGAWAM",

"loc" : [
-72.622739,
42.070206

1,

"pop" 15338,

"state" "MA"
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.mongoDB Where is my SQL?

SQL to MongoDB Mapping Chart
https://docs.mongodb.org/manual/reference/sqgl-comparison/

MySQL MongoDB
CREATE TABLE users ( db.users.insert( {
id MEDIUMINT NOT NULL user_id: "abc123",
AUTO_INCREMENT, age: 55,
user_id Varchar(30), status: "A"
age Number, )

status char(1),
PRIMARY KEY (id) (no schema)


https://docs.mongodb.org/manual/reference/sql-comparison/
https://docs.mongodb.org/manual/reference/sql-comparison/
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.mongoDB Where is my SQL?

5QL to MongoDB Mapping Chart
https://docs.mongodb.org/manual/reference/sql-comparison/

MySQL MongoDB
SELECT * db.users.find(
FROM users { status: "A",
WHERE status = "A" age: 50 }
AND age = 50 )


https://docs.mongodb.org/manual/reference/sql-comparison/
https://docs.mongodb.org/manual/reference/sql-comparison/

NoSQL npotokon poctyna B MySQL

HANDLER KomaHaa

MySQL Cluster (NDB) 2004

MyCacheD 2009

HandlerSocket 2010

OdmumanbHas noggepxka
MemcacheD npoTtokona 2011

Protocol X 2016
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UcTtopua noapepxkm NoSQL Moaenu [1aHHbIX

XpaHum CepunanmnsoBaHHble 06bekTbl B BLOB/TEXT
[Moogepxka Xpath B MySQL (2005)

[ITnHaMmnyeckme KonoHkn B MariaDB (2012)

JSON UDF dpyHKUmKn CeeTbl CMUpHOBOU (2013)

[Toogepxka Tuna gaHHbIX JSON MySQL 5.7 (2015)
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ApXUTeKTypHble OCHOBbI noaaepxku JSON

HaTnBHbIN JSON TUN AAHHbIX

I'Iouuep>|<|<a MHOEKCOB HE OCHOBAHHbIX Ha

19



HatuBHbin JSON 11N

BbuHapHbIN dpopMaT XpaHeHUS

[TapcuHr n Banngauusa TONbKO NMpu BCTaBKe

[Togoepkka pesepBaunmn Mecta n ooHoBneHnsa Ha mecte (B
)\ /| = |\/
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Moppoepxka Tunos

Bce ctaHaapTHbie JSON PaclLumpeHHas
TUNbI noaaep’xka TMNnoB

-Homepa - JlaTa
» CTpOKM -Bpems
- bynesckun Tun - DateTime
- BrnoxxeHHble
OOKYMEHTD

- MaccuBsbl

21



[MopgnepxKa BbIMUCIIUMbIX KOJTOHOK

3Ha4YeHne KOJTOHKA

W, ¥ vV + O v
BbIMMCNACTCA Ha base [t i
OPYrux KOJTOHOK
Moxem 6bI1Tb VIRTUAL TYM3IX0S
Mm STORED g SO3xn4Hrx
MoXXHO —rCcCxom< X -
MHOEKCMPOBATb >—"1—"s0
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Builuyncninmblie KONMOHKM

CREATE TABLE “ontime™ (
“id® int(11) NOT NULL AUTO_INCREMENT,
“YearD™ year(4) NOT NULL,
“FlightDate™ datetime DEFAULT NULL,
“Carrier’ char(2) DEFAULT NULL,
“OriginAirportID” int(11) DEFAULT NULL,
“OriginCityName™ varchar(100) DEFAULT NULL,
“OriginState™ char(2) DEFAULT NULL,
“DestAirportID™ int(11) DEFAULT NULL,
“DestCityName™ varchar(100) DEFAULT NULL,

“DestState” char(2) DEFAULT NULL,

PRIMARY KEY ( id)
) ENGINE=InnoDB;

alter table ontime ;

SELECT Flight dayofweek, count(*)
FROM ontime_sm_virtual
GROUP BY Flight dayofweek

He XpaHUM KOMOHKY HO
NHOEKCUpyeMm

-—

https://www.percona.com/blog/2015/04/29/generated-virtual-columns-in-mysgl-5-7-1abs/

https://dev.mysgl.com/worklog/task/?id=8114




Buiuyncninmblie KONMOHKMU

mysql> EXPLAIN SELECT carrier, count(*)
FROM ontime_sm_virtual
WHERE Flight_dayofweek = 7 group by carrier\G
sk sk Kok oK kKRR KRR KRR KRR KKk ] oy KRR R KRR sk sk ok ok sk sk o sk ok ok sk sk ok K ok
id: 1
select_type: SIMPLE
table: ontime_sm_virtual MCI'IOJ'Ib3yeTCF| NMHOEKC
partitions: NULL
type: ref
possible keys: Flight dayofweek
key: Flight_dayofweek
key len: 2
ref: const
rows: 165409
filtered: 100.00
Extra: Using where; Using temporary; Using filesort
24

1 row in set, 1 warning (0.00 sec)



HyxxeH yao6Hbin SQL cnHTakcuc

* icnonb3oBaHmne JSON doyHKUMIX Ana gocTyna K nosly o4eHb Heyao0bHOo

mysqgl> SELECT c, c->"$.id", g
> FROM jemp
> WHERE c->"$.id" > 1
> ORDER BY c->"$.name'";

e ettt e —————— f————— +
| c | c->"$.id" | g |
R et e ettt t—————————— f————— +
| ("1d™: "5%, "name™: "Barney™} | "° | 3 |
| {("idY: "4", "name": "Betiy"} | "4n" | 4 |
| {"id": "2", "name": "Wilma"} | 2" | 2 |
e F—————— +————— B

3 ] set (0.00
s rows 1n se ( sec) 0 PERCONA



NMpumep ncnonbsoBaHua tuna JSON

mysql> create table json_test (
id int primary key auto_increment,

data json

To e camoe Kak
JSON_EXTRACT(data,"S.type”)

/

) engine=InnoDB;

Query OK, © rows affected (0.02 sec)

mysql> select * from json_test where data->'$.type' = 'Point' limit 1;
ek e T +
| id | data |
e e +



NMNoaaepxka NUHoekcoB ana JSON

mysql> explain select * from json_test where data->'$.type' = 'Point' limit 1\G
Sk 3k 3k sk >k sk ok sk ok 3k sk sk sk ok sk ok 3k sk ok sk ok >k sk ok sk k k 1. row 3k 3k 3k Sk 3k sk ok 3k sk 3k sk ok sk ok sk sk ok sk ok sk sk ok sk ok >k ok k
id: 1

select_type: SIMPLE
table: json_test
partitions: NULL
type: ALL
possible keys: NULL
key: NULL
key len: NULL
ref: NULL
rows: 996823
filtered: 100.00
Extra: Using where

mysql> alter table json_test

add data_type varchar(255) GENERATED ALWAYS AS (data->'$.type') VIRTUAL;
Query OK, © rows affected (0.00 sec)

Records: © Duplicates: @ Warnings: ©

mysql> alter table json test add key (data_type);
Query OK, © rows affected (2.51 sec)
Records: © Duplicates: @ Warnings: ©

WWW.percona.com



NMoaaepxka uHaekcos ana JSON

mysql> explain select * from json_test where data->'$.type' = 'Point' limit 1\G

dokokokockockokockokockockokockoko ko kok kR kR kR kkk ] o KR KKK KKK KKK KK K K K K K K K K K K K Kk Ok

id: 1
select type: SIMPLE
table: json_test
partitions: NULL
type: ref
possible_keys: data_type
key: data_type
key len: 258
ref: const
rows: 1
filtered: 100.00
Extra: NULL

WWW.percona.com



e HoBbIK npoToKoN gocTtyna
(Protocol X)




A xoTtenochb 0bl He ucnonb3oBartb SQL Boobuie

Protocol X go6asneH B MySQL 5.7

MHoOXecTBO ynydwieHnn noMmmmo NoSQL

[logaep>kka SQL n CRUD ogHOBpPEMEHHO

HoBbIn CLI knneHT — MySQL Shell

30
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UHcTtannupyem MySQL Shell

capt-get install mysqgl-apt-config
capt-get install mysqgl-shell

*mysglsh -u root -h localhost -p --classic
--dba enableXProtocol

*mysqlsh -u root --sql --recreate-schema
world x < /tmp/world x-db/world x.sql

https://dev.mysgl.com/doc/refman/5.7/en/docu
ment-store-setting-up.html

0 PERCONA


https://dev.mysql.com/doc/refman/5.7/en/document-store-setting-up.html
https://dev.mysql.com/doc/refman/5.7/en/document-store-setting-up.html
https://dev.mysql.com/doc/refman/5.7/en/document-store-setting-up.html
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Ucnonb3syem MySQL Shell

mysql-js> db = session.getSchema('world x')
<Schema:world x>

mysql-js> db.getCollections()
{

"CountryInfo”: <Collection:CountryInfo>



Find()

) 0
L SearchZonditionstr I-J Jields{ FProjectedDocumentExprstr

1—(.l;lruumzuﬂ.','lj)— SearchExprstrList 1—@— SearchConditionstr —@J
1—@)— SortExprStrlist 1—@)— MumberOfRows I—@ '[
w NumberOfRows I—@J

.bind(

Placeholdervalues I—@ ] =
:
33 0 PERCONA



Modify()

.D—' -modify( ; M CollectionField I—O— ExprirLiteral —@ > ]
L SearchConditionStr I—J,

{.unset{} CollectionFields —@

;(.arra',rlnsert[)— CollectionField I—O— Exprorliteral

{.arrayﬂppend{)— CollectionField I—O— ExprorLiteral
H(.arra',rnelete()— CollectionField —@ o

Placeholdervalues

—( .bind({

T

(! dimit( '— mMurnberCfRows )]
SortExprStrlist I—(D—J
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A KaK XXe 3TO BCe paboTaeT BHYyTpU ?

« Kaxxgas Konnekuusa npeacraBnseTt cooon tabnuuy
* boHyc: PaboTaeT ¢ pa3HbiMu Storage Engines

mysql> show create table CountryInfo
kokkokkkkkokkkkkkkkkkkkkkkkkkk 1. row kokkkkkokkkkkkkkkkkkkkkkkkkkk
Table: Countrylnfo
Create Table: CREATE TABLE "CountryInfo™ (
"doc” json DEFAULT NULL,

“_id" varchar(32) GENERATED ALWAYS AS (json_unquote(json_extract( doc™,"'$._1d"))) STORED NOT NULL,

PRIMARY KEY (" _id")
) ENGINE=InnoDB DEFAULT CHARSET=utf8
1 row in set (0.00 sec)

35



BbinonHsaem 3anpoc

mysql-js> db.getCollection("CountryInfo™).find('Name= "United States"').limit(1)

[
{

"GNP": 8510700,

"IndepYear": 1776,

"Name": "United States",

" _ad"y "USAT,

"demographics": {
"LifeExpectancy"”: 77.0999984741211,
"Population": 278357000

"geography": {
"Continent": "North America",
"Region”: "North America",
"SurfaceArea": 9363520

¥s

"government": {
"GovernmentForm": "Federal Republic",
"HeadOfState": "George W. Bush",
"HeadOfState_title": "President”

¥

¥
i

1 document in set (0.02 sec)
36



Ecnun nocmoTtpetb B MySQL General Log

 Buanm:

= 2016-05-17T21:02:21.213899Z 186 Query SELECT doc FROM
"world x . CountryInfo  WHERE (JSON EXTRACT (doc, 'S .Name')
'United States') LIMIT 1

* MySQL koHBepTmnpyet CRUD B SQL Ha HM3KOM ypOBHE

. OPERCONA



Co3pnaem UHaekc

mysgl—-js> db.CountryInfo.find("demographics.Population < 100")
. [output removed]

8 documents 1n set (0.00 sec)

mysgl—-]js> db.CountryInfo.createIndex("pop").

field("demographics.Population", "INTEGER", false) .execute()
OQuery OK (0.04 sec¢)

mysgl-js> db.CountryInfo.createIndex("name", mysqglx.IndexType.Unique).
field("Name", "TEXT (40)", true) .execute()

Query OK (0.04 sec)

- OPERCONA



[1oCTOMHCTBA U HEOQOCTAaTKMN TaKoro An3avHa

HoBbI MHTEpdrenc ans
pa3padboTYMKOB HO
agMnHuUcTpatopam b6a3s
OAHHbIX HE HY>XXHO Y4YUTb
HOBbIN A3bIK

- Bce cyuwiecTByouine

39

MHCTPYMEHTLI paboTatoT

+ CKOHBEPTUpPOBAHHLIE
3anpochbl TAXKeNno NoHMMaTb

» CNNOXHO NOHATb N3 KAKOro
MecCTa B MPUINOXEHUN TaKkne
3anpocbl NnpuxoasT



Tak Xxe CTOUT UMeTb B BUAY

 [logaepxka BO3MOXXHOCTEN 0becrneyveHnss KOHCUCTEHTHOCTU AaHHbIX
= TpaH3akuymu
= Pexxumbl naonauum
= TOYKM coxpaHeHus (Savepoints)

* MoxkHO ncnonb3osatb CRUD 1 SQL B ogHOM TpaH3akummn
* MOXXHO ncnosib3oBaTb pasHble Storage Engines

* IHcTpyMeHTaumsa ¢ Performance Schema

*[Mogoepxka MySQL Replication n Percona XtraDB Cluster

10 OPERCONA



[Togaepkka B A3blKax nporpaMmmMmmpoBaHus

Tonbko
HEKOTOpLIe
A3bIKA

14N
UoYiAd.
S[OPON-
eAef.
++)/D.

noadepXxmBatoT
CA Ha OAaHHbIN
MOMEHT

https://dev.mysql.com/doc/index-connectors.html
41



[MoaBeoem ntorun

MySQL no3sonsgeT ncnonb3osatb CRUD 1 SQL MHTepgenc gocrtyna K
OaHHbIM

MOXXHO XpaHUTb pensaumMoHHble 1 JSON AaHHble B OOHOM TpaH3aKLUOHHOM
XpaHunuiie

HoBoe B MySQL 5.7 — BegeTca akTuBHasi pa3paboTka

He pelwiaeT npobnem “Scale Out” kak pag apyrnx NoSQL pelueHnn
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Percona Live Europe Call for Papers & Registration
are Open!

*Championing Open Source Databases

= MySQL, MongoDB, Open Source Databases
= Time Series Databases, PostgreSQL, RocksDB

= Developers, Business/Case Studies, Operations

= September 25-27th, 2017 PERCONA

= Radisson Blu Royal Hotel, Dublin, Ireland LIVE EUROPE
‘D UBLIN

Submit Your Proposal by July 17"

www.percona.com/live/el7
. 0 PERCONA
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