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CtabunbHblie pennsbl MySQL/MariaDB

e MySQL 5.7: 21 okTa6pa 2015
 MariaDB 10.1: 17 okta6pa 2015
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OcHoBHble punum B MariaDB 10.1

* BctpoeHHbin Galera Cluster
* lLndpoBaHMe AaHHbIX
* Ynydwenuna B Roles
* OnTmmmnsartop
—EXPLAIN 1 ANALYZE
— lpyrue yny9JleHuA
* ONnTMMHUCTMYHAA NapasiesibHaa penmkauma

http://www.devconf.ru
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BctpoeHnHbin Galera Cluster

* MariaDB 5.5, 10.0: -galera pepeBo
* MariaDB 10.1
— MNoppepxka Galera B rnaBHOM aepese

— CobpaHHble Galera packages.

http://www.devconf.ru
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[ naBHble pnum B MariaDB 10.1

* BctpoeHHbin Galera Cluster
* llinppoBaHMe AaHHbIX
* Ynydwenuna B Roles
* OnTmmmnsartop
—EXPLAIN 1 ANALYZE
— lpyrue yny9JleHuA
* ONnTMMHUCTMYHAA NapasiesibHaa penmkauma

http://www.devconf.ru
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LLindbpoBaHMe B MariaDB

* OCHOBAHO Ha
—nat4ye ot Google

— [NaTye ot Eperi

* “Data-at-rest encryption”

http://www.devconf.ru
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SSL-umdppoBaHme TpadpumKa
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Data-at-rest encryption

* LndpyemM BCE, 4TO Ha AMUCKe.
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Data-at-rest encryption

* 3awmuiaer ot p ‘ \.
— KonupoBaHua uam oC | Cepeep
KpaXu gmMcKa
RAM

— He-root goctyna K

[wnck
SRR —s-
\_

* He 3awmuaeT ot
— SQL-MHbeKuUMH
— B3nioMa npunoxeHusa (wordpressa 1 t4)
— B3/10Ma cepBepa ¢ nonyyeHnem root'a.
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KAoun WwndpoBaHUA

* File key management plugin
— [locTtaBnAaetca ¢ MariaDB
— Kntou B pamne, B OTKPbITOM BMAE
— /dev/shm...

* AWS key management plugin

— UcxoaHUKM - B MariaDB

— [MakeTbl? Tosibko MariaDB Enterprise
* Eperi Gateway for Databases

— KoMMep4ecKmn NpoayKT C 3aKPbITbiIM KOAOM
— Eperi.de

http://www.devconf.ru
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AWS Key Management Plugin

* AWS Key Management Service
— ['eHepupyeT U XPaHUT KNOYUU
— BblgaeTt npuioxeHnAmM no TpeboBaHMIo
— Jlor Bblaa4vm
— OT3bIB NMpaBa NoJYy4YUTb KJHOM

* JloCTyn KO KJ/llo4am
— B EC2 - Amazon 3HaeT, KTO Bbl

— BHe EC2: Hapo ayTeHTUDMUMpoBaTbCA B Amazon ldentity
Service.

http://www.devconf.ru
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A yto y Oracle?

* WndposaHue noasmaocb B MySQL 5.7.11
— BoinyweHo 5 pespana 2016 (?)

* KawyamMu ynpasaatoT

— MySQL Community: nnaruud keyring_file

— MySQL Enterprise Edition: Oracle Key Vault.

http://www.devconf.ru
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LLindbpoBaHMe - BbIBOADb

* 3JalMLiaeT OoT KonupoBaHMA/KpaXKmM AMUCKA
— [Nlone3Ho ana security compliance
— He 3awmuiaeTt ot Apyrux atak

* Key Management
— Kntou m3 danna

— Kntou n3 AWS Key Management Service
— Kntou 13 Eperi Gateway

http://www.devconf.ru
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OcHoBHble punum B MariaDB 10.1

* BctpoeHHbin Galera Cluster
* lLndpoBaHMe AaHHbIX
* Ynyduwenuna B Roles
* OnTmmmnsartop
—EXPLAIN 1 ANALYZE
— lpyrue yny9JleHuA
* ONnTMMHUCTMYHAA NapasiesibHaa penmkauma

http://www.devconf.ru
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Ponn B MariaDB 10.0

root> CREATE ROLE developer;
root> GRANT ... TO developer;
root> GRANT developer TO 'userl'@'host';

O6a3aTesibHO!

/ .
userl@ROLE develo@‘ B kaxkaom connection!
userl> DELETE FROM tablel;

http://www.devconf.ru
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MariaDB 10.1: posib N0 yMO/14aHUIO

root> SET DEFAULT ROLE developer FOR 'userl'(@'host';

userl> connect

userl> DELETE FROM tablel;

* SET ROLE He TpebyeTtcs!

* Hecko/1bKO posier No YMONYaHUo?

— GRANT role1 TO user1_default_role
GRANT role2 TO user1_default_role
SET DEFAULT ROLE user1_default_role FOR user1®@host

http://www.devconf.ru
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Ponu - BbiBOAbl

* Poan noasmnamcb B MariaDB 10.0

* MariaDB 10.1 - poab N0 yYMO/I4aHUIO

— Ponn Tenepb npo3payHbl 419 NPUIOKEHMMN.

http://www.devconf.ru
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OcHoBHble punum B MariaDB 10.1

* BctpoeHHbin Galera Cluster
* lLndpoBaHMe AaHHbIX
* Ynydwenuna B Roles
* Ontmmnsartop
—EXPLAIN 1 ANALYZE
— lpyrue yny9JleHuA
* ONnTMMHUCTMYHAA NapasiesibHaa penmkauma

http://www.devconf.ru
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EXPLAIN FORMAT=JSON

* lMoasunca B MySQL 5.6
* AMen siBHble HeJOCTaTKU

Bug#69795: EXPLAIN FORMAT=JSON doesn't show Using filesort for UNION
Bug#74462: EXPLAIN FORMAT=JSON produces ordering_operation when no ordering takes place
Bug#74661: EXPLAIN FORMAT=JSON says two temptables are used, execution shows just one

Bug#74744: EXPLAIN FORMAT=JSON produces duplicates removal where there is none
[no bug#]: EXPLAIN FORMAT=JSON shows the same subquery as two different subqueries

* B MariaDB nepenvcanu
— [loka3biBaeT npaBay

— boabwe nHpopmaymmn, 4em B 5.6
— YutabenbHee

http://www.devconf.ru
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ANALYZE nna KomaHa

 EXPLAIN noKa3sbiBaeT nj1aH 3anpoca

dommmpm e $-—mm——— et L $-——— - $-—————- e e P $-—m———- domm - +
|id |select type|table | type |possible keys|key |key len|ref | rows |Extra |
e - dom - e - Fom - - $ommm +
| 1| SIMPLE |orders |ALL |PRIMARY,... |NULL | NULL | NULL

| 1| SIMPLE |lineitem|ref |PRIMARY, ..

|1507320|Using where|
. | PRIMARY | 4 |orders.o_orderkey|
e - dom - e - Fom - - $ommm +

1|Using where|

* A 4yTO 6b1J10 B peasibHOCTU ?

http://www.devconf.ru
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EXPLAIN v BbInO/IHEHME

e Bt o T Fomm e R T om e e aamatt +
|id|select_type|table | type |possible keys|key |key len|ref | rows | Extra

e B o T oo R $ommm - om e e aamatt +
|1 |PRIMARY |]orders |const |PRIMARY | PRIMARY |4 |const |11

Using index |
2 |Using where; Start temporary|

|1 |PRIMARY |lineitem|ref | PRIMARY,i ...|PRIMARY |4 |const

|1 |PRIMARY |lineitem|ref | PRIMARY ,i ...|i_suppkey|5 |lineitem.l pariKey |14 |Using\ index |
|1 |PRIMARY |]orders |eq_ref|PRIMARY,i ...|PRIMARY |4 |lineitem.l opferkey|l j ere
|1 |PRIMARY | customer|eq_ref | PRIMARY | PRIMARY |4 .0_cug |End temporary

* Slow query log: Rows_examined
* SHOW STATUS LIKE 'Handler%'
 SHOW (TABLE | INDEX)_STATISTICS

* performance_schema.table_io_waits_summary_by_table

http://www.devconf.ru
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ANALYZE nna KomaHa

analyze select *
from lineitem, orders
where o_orderkey=l1l orderkey and

o_orderdate between '1990-01-01' and '1998-12-06' and
1l extendedprice > 1000000

e e e - e +-——m - +-——m - e +-—mm - +-—————- d-—m - o do—mmm +
|id|select_type|table | type|possible_keys|key |key len|ref | rows |r_rows |filtered|r_filtered|Extra |
e e e - e +-——m - +-——m - e +-—mm - +-—————- d-—m - o do—mmm +
|1 |SIMPLE |orders |ALL |PRIMARY,i ...|NULL |NULL |NULL 1150427811500000| 50.00 | 100.00 |Using where|
|1 | SIMPLE |lineitem|ref |PRIMARY,i ...|PRIMARY|4 |orders.o_orderkey|2 14.00 | 100.00 | 0.00 |Using where|
e e e - e +-——m - +-——m - e +-—mm - +-——— - d-—m - o do—mmm +

HoBble KONOHKMU: r_ (real) « orders:

. I FTOWS=Irows, OK

r_rows - o 5
r_filtered=2*filtered, conpgeTt
* r_filtered * lineitem:

r_rows = 2* rows, oK
r_filtered=0.00% 7?7

http://www.devconf.ru
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ANALYZE FORMAT=JSON

EXPLAIN -
FORMAT=]SON + ANALYZE = ANALYZE FORMAT=JSON

http://www.devconf.ru
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"query block": {
"select_id": 1,
"r loops": 1,
"r total time ms": 191747,
"table": {
"table name": "orders",
"access_type": "ALL",
"possible keys": ["PRIMARY", "i o orderdate"],
"r loops": 1,
"rows": 1498194,
"r rows": 1.5e6,
"r total time ms": 14261,
"filtered": 50,
"r filtered": 100,
"attached condition": " (orders.o_orderDATE between 1990-01-01 and 1998-12-06)"
} 4
"table": {
"table name": "lineitem",
"access_type": "ref",
"possible keys": ["PRIMARY", ...],
"key": "PRIMARY",
"key length": "4",
"used key parts": ["1l_orderkey"],
"ref": ["dbt3sfl.orders.o_orderkey"],
"r loops": 1500000,
"rows": 1,
"r rows": 4.0008,
"r total time ms": 170456,
"filtered": 100,
"r filtered": O,
"attached condition": " (lineitem.l extendedprice > 1000000)"

http://www.devconf.ru
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"query block": {

nselect id": 1, "table name": "orders",
"r_loops": 1, "access type": "ALL",
"r total time ms": 191747, .
"table": { "possible keys": ["PRIMARY
"table name": "orders", "y lOOpS" -1 ,
"access_type": "ALL", -
"possible keys": ["PRIMARY", "i o orderdate"], "rows": 14 98194 ’
"r loops": 1, "r rows": 1.5e6,
"rows": 1498194, = .
"r rows": 1.5e6, "r total time ms": 14261,

},

"r _total time ms": 14261, === ———P>

"filtered": 50,

"r filtered": 100,

"attached condition": " (orders.o_orderDATE between 1990-01-01 and 1998-12-06)"

" L " - T "
"table": { w table name": "lineitem",

"table name": "lineitem",
"access_type": "ref", " w.
"possible keys": ["PRIMARY", ...], r_loops : 1500000 ’

"key": "PRIMARY",
"key length": "4",
"used key parts": ["1l_orderkey"],

"rows": 1,
"r rows": 4.0008,

"ref": ["dbt3sfl.orders.o_or ey"l, "r total time ms": 170456,
e "filtered": 100,

"r rows": 4.0008, "r filtered": O,

"r total time ms": 170456, -

"filtered": 100, /

"r filtered": O,

"attached condition": " (lineitem.l extendedprice > 1000000)"

http://www.devconf.ru
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[Tona B ANALYZE FORMAT=JSON

* JOrnemMeHTbl NfaHa
— r_loops — 4ncno BbINONHEHUN
— r_total _time_ms — obuiee Bpems
— r_rows — 4ucno 3anuceu

* Ycnosus * Subquery cache
— r_filtered - %3annceun nocne — r_hit_ratio
NPOBEPKUN YCIIOBUS
* Range checked for each record

* Join buffer, filesort — r_indexes

— r_buffer_size — Paamep Oydepa

* filesort
— r_limit
— r_output_rows
— r_priority_queue_used

http://www.devconf.ru
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ANALYZE - BbiBOAbI

* ANALYZE = EXPLAIN + gaHHble OT BbINOJIHEHUA
3anpoca

* ANALYZE FORMAT=JSON - MHOro nHgopmauum o
BbINOJ/IHEHMM

— r_total _time_ms!
* 3amenanexHne ot ANALYZE < 5%.
* Jlerko HauTH NpobieMbl B N1aHAX 3aNpoCoB

http://www.devconf.ru
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[ naBHble pnum B MariaDB 10.1

* BctpoeHHbin Galera Cluster
* lLndpoBaHMe AaHHbIX
* OnTmmnsartop
— EXPLAIN and ANALYZE
— /lpyrue yny9JueHuA
* ONTUMUCTHUYHAA NapannesibHaa penanKkaums

http://www.devconf.ru
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SET STATEMENT

[MariaDB> SET STATEMENT sysvar=... FOR SELECT ... ]

* “Hints” gna ontMmMusaTopa:

SET STATEMENT optimizer switch=... FOR SELECT

SET STATEMENT
optimizer switch=...,

join buffer size=1024*1024*1024
FOR

SELECT

http://www.devconf.ru
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Ontummsaumm ana ORDER BY

* HeckonbKo pMKCoB A5 Nosib3oBaTeNnen/KAMEHTOB
* [Npo6nembl ¢ ORDER/GROUP BY?

* [lpocTto nonpobyute MariaDB 10.1

* MariaDB 10.1.15+:

set optimizer switch='orderby uses equalities=on'

* Bce euwe He pa6oTtaeTt? Muwmnte!

http://www.devconf.ru
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OcHoBHble punum B MariaDB 10.1

* BctpoeHHbin Galera Cluster
* lLndpoBaHMe AaHHbIX
* OnTMmmM3aTop
— EXPLAIN and ANALYZE
— [ipyrme yaydieHuA
* ONTUMMCTUYHAA NnapannesibHasa penanKkauyms

http://www.devconf.ru
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[lapannenbHaa penaMkauma

 KINWEHT -
o N -~ Slave
C KNUEHT —_ ‘ Slave SQL
- > Master Thread

© KIUEHT /4

KvienT
* Ha Master - MHOro TpaH3aKLUMK NapaniesbHo

* Ha Slave - ognH SQL thread
— Ncnonb3yet oamH CPU
— 1/0: KOMMMTHUT TpaH3aKLUUKM No 0JHOM
* mk-slave-prefetch
* “Replication Booster”

http://www.devconf.ru
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[lapannenbHbin slave

MySQL 5.6
— TpaH3akumu mn3 pasHbix databases

MariaDB 10.0
— Mapkepbl Group Commit

MariaDB 10.1
— ONTUMKUCTMYHAA napasiesibHas

MySQL 5.7
— Mapkepbl Group Commit

http://www.devconf.ru
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trx2;trx1;trx3 trx2;trx1;trx3
binlog InnoDB commits

* Master KOMMUTUT TpaH3aKuMu rpynnamm

* BHyTpM rpynnbl KOHPJIMKTOB HET
— WM Ha slave He bypeT®

* [lyctb master nuweT group marker B binlog
— A slave npumeHaeT rpynnbl napansiesibHoO

http://www.devconf.ru
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Group Commit Mapkepbl

* Pasmep rpynn onpegendaerca masterom
— He ontuManbHo ans slave
— BbicTpbIM master
— [locnheagoBaTesibHOE BbINOJIHEHME

* [lpo6bnema c SBR
— HeT KOH(AMKTOB Ha master, HO ecTb Ha slave

http://www.devconf.ru
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ONTUMUCTUYHBIX NapasiiesibHbin slave

O )
/v 1 1
3 2 1 > 2 2
— 3 3
BbinosHeHMe KoMMUT

__
* [IpMMeEHsIeM TpaH3aKLUMKU NapannenbHo

* KOMMUT rpynnammn, B UCXOAHOM NopAaaKe
* KOHOAUKT?
— bonee no3gHAA TpaH3aKUMA OTKaTblBaeTCA
— W 3anycKaeTca noBTOPHO

http://www.devconf.ru
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ONTUMUCTUYHBIX NapasiiesibHbin slave

O )
/v 1 1
3 2 1 > 2 2
— 3 3
BbinosHeHMe KoMMUT

__
* [IpMMeEHsIeM TpaH3aKLUMKU NapannenbHo

* KOMMUT rpynnammn, B UCXOAHOM NopAaaKe
* KOHOAUKT?
— bonee no3gHAA TpaH3aKUMA OTKaTblBaeTCA
— W 3anycKaeTca noBTOPHO

http://www.devconf.ru
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[lapannenbHbin slave - BbIBOAbI

* MySQL 5.6 - pa3zgeneHune no 6a3e AaHHbIX

* MariaDB 10.0 - Ha ocHoBe Group Commit

— MySQL 5.7 - To )Xe camoe
* MariaDB 10.1

— MNapannenbHbiK slave 6€30 BCAKUX YCIOBMM.

http://www.devconf.ru



seveonf

MariaDB 10.1 - BbiBOAb!

* BcTtpoeHHbiM Galera Cluster
* lUnppoBaHue gaHHbIX
* YnyJweHusa B Roles
* OnTMmmzartop
—EXPLAIN FORMAT=JSON
—ANALYZE [FORMAT=JSON]
— [lpyrue ynyJdiieHua
* ONTUMMUCTUYHAA NapansenbHaa pensimkaums

http://www.devconf.ru
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Cnacubo 3a BHMMaHue!

Bonpochbl-oTBETHI

http://www.devconf.ru
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