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Welchen Release?

. MySQL: 5-8, 5.4, 5.5,
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* Heute (2016) sollten wir auf MySQL 5.6 sein
und uber Upgrade auf 5.7 nachdenken!!!

* Neue Projekte mit MySQL 5.7!

MySQL Database 5.0
MySQL Database 5.1
MySQL Database 3.5
MySQL Database 3.6
MySQL Database 3.7

MySQL Database 8.0

Oct 2005 Dec 2011
Dec 2008 Dec 2013
Dec 2010 O
Feb 2013 Feb 2018
Oct 2015 Oct 2020

expected 2017 unknown

n.a.
n.a.

Dec 2018
Feb 2021
Oct 2023

unknown
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Warum MySQL 5.7?

 Skalierbarkeit und Performance
» Security-Verbesserungen
* Neue Funktionalitat

 JSON-Unterstutzung
* GIS Funktionalitat (geographische Informationen)
* Generierte Spalten (generated columns)
* Optimizer-Verbesserungen
 Multi-source Replikation
 Betriebliche Aspekte

e Altlasten aufraumen
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Skalierbarkeit

MySQL 5.7: InnoDB, NoSQL With Memcached

6x Faster than MySQL 5.6 1 Million QPS

Thank you, Facebook

MySQL 5.7 vs 5.6 - InnoDB & Memcached
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MySQL 5.7: Sysbench Benchmark

2x Faster than MySQL 5.6
3x Faster than MySQL 5.5

645,000 QPS

MySQL 5.7: Sysbench Read Only (Point Select)
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 Wer hat 16 — 32 oder mehr
parallele Abfragen?

* 100 — 200k Qps?

* Wer verwendet InnoDB mit
Memcachd?

« Wer macht ,,Point Select”
Abfragen?

. \_I_Ver hier ist von FB oder
Ahnlichen?

* Einzel-Abfrage Performanz
(Latenz) wird schlechter!!! :~(
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Performance

 TCP Timeout 120s?

* 400 — 800 Verb/s
MySQL 5.7: Connections per S— ® 32'000 Ports

1.7x Faster than MySQL 5.6

aa— -+ SSL neu Standard!

B s * Einfluss auf Ver-
m B R bindungsrate?
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Security Verbesserungen

« MySQL ist neu sicher ,,by default*!

 Wir alle wissen: Das bedeutet weniger KISS!
 SSL Standard (langsamer und teurer)

 Tablespace Verschlusselung (sinnvoll?)
 Password Ablauf Regeln
 Password Starken Regeln

« Geloschte Spalte in mysql.user Tabelle :-(

e Alte Admin-Applikationen funktionieren ev. nicht
mehr?

« sql mode ist strikter als fruher (gut!)
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InnoDB Tablespace

! !E ICS c h I! IS s e I l I n g www.fromdual.com

SELECT plugin name, plugin status FROM information schema.plugins
WHERE plugin name='keyring file';

S L +
| PLUGIN NAME | PLUGIN STATUS |
S S +
| keyring file | ACTIVE |
S L +
s S S +
| variable name | value |
S S S +
| innodb file per table | ON |
s S S +

SHOW GLOBAL VARIABLES LIKE 'keyring%';

S S S S S S S +
| variable name | value |
S S S S S S S +
| keyring file data | /usr/local/mysql/keyring/keyring |
S S S S S S S +

ERROR 3185 (HY000): Can't find master key from keyring,
please check keyring plugin is loaded.
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InnoDB Tablespace b

strings test.ibd
infimum

supremum

secret dataVv
secret datavVv
secret dataVv
secret dataVv

ALTER TABLE test ENCRYPTION = 'y';

strings test.ibd
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Generierte Spalten
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CREATE TABLE product (
id INT UNSIGNED NOT NULL AUTO_INCREMENT

, product id VARCHAR (40)

, product id norm INT AS (SUBSTR(product id,3)) VIRTUAL
, PRIMARY KEY (id)

» INDEX (product id norm)

SELECT * FROM product WHERE product id norm = 1;

T e oo oo +

| id | product _id | product_id norm |

S SR S —— S SR +

| 1 | 550000001 | 1 |

. S S . +
S i ! S +
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JSON Unterstutzung

 JSON Datentyp

 Automatische Validierung von JSON Dokumenten

 Optimiertes Speicherformat fur schnellen
Lesezugriff

« Grosse bis max allowed packet

CREATE TABLE tl1 (
id INT UNSIGNED NOT NULL AUTO_INCREMENT PRIMARY KEY
;, jdoc JSON);

INSERT INTO tl1 VALUES(NULL, '{"keyl": "valuel", "key2": "value2"}');
SELECT * FROM t1l1;

e +

| id | jdoc |

e +

| 1 | {"keyl": "valuel", "key2": "value2"} |
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JSON Funktionen

. JSON_xxx

« APPEND, ARRAY, ARRAY APPEND,
ARRAY INSERT, CONTAINS, DEPTH,
EXTRACT, INSERT, KEYS, LENGTH, MERGE,
OBJECT, QUOTE, REMOVE, REPLACE,
SEARCH, SET, TYPE, UNQUOTE, VALID

* Indexierung: Erfolgt uber generierte Spalten

CREATE TABLE jsongen (
c JSON

, g INT GENERATED ALWAYS AS (JSON EXTRACT(c, '$.id'))
, INDEX (g)

) ;
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GIS (spatial) Indices

www.fromdual.com

! https://google-developers.appspot.com/maps/documentation/utils/geojsor

W Marknam Ave

pe": *FeaturaColiection’
atures': [

o"; “Foature’
geometry”: ('type': “Point”, “coordinates': | 75830852, 35.9003403])
properties™

—— CREATE TABLE gis (

GsomeNy"; ("type': “Point”,
properties’ }

°; -76,8980807, 35.9933562]),

!

“iypa’; *Festure’
“geometry’: (‘type:
“propertes’;

‘coordinates”: [-78.89972430000001, 35.995873)

type': “Foint", "coordinates": [-78.899785, 35.9970496])

S

Durham Amtrak

"2 "Point”, "coordinates' [-78,89977610000001, 36,0035426])

, PRIMARY KEY (id)
;, SPATIAL INDEX(9)
) ENGINE = InnoDB;

jpe': *Point”, “coordinates": [-78 80987850000001, 35 995721} W Ch T
“properties”:

Feature’ B
‘geomeiry”; {"type': “Point”, "coordinates"; [-78.90111560000001, 35.9951258])
properties”: [}

a'; *Feature
quometry’; (“type’: “Point 1 [-78.9013567, 35.996332]), b @
“propertes’; }

“type": "Feature’

“goametry"; ("type': “Point”, “coordinates’; 78,901889, 35.9984984]),
propertes’: |

ype": “Feature”,
“geometry’: ("type’: *Point’, “coordinates"; [-78.9031929, 3599628711},

s id INT UNSIGNED NOT NULL
r 9 GEOMETRY NOT NULL

« Spatial Viewer in der St

e Kunden in Deutschland

v Grid
v/ g worldmap 31
v g ciies32

————rn
Lat: 41d10'3414°N
Lon: 26d11'52.50°E

in weniger als 1 Stunde!
* In Kombination mit JSO

worldmap 31 cities 32 &

OBJECTID: 231
IAME: Switzerland
CHE

1502: CH

FIPS: 57
COUNTRY: Switzerland
ENGLISH: Switzerland

S_Iso:
EREIGN: Switzerland
INENT: Europe
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Multi-source Replikation

* Fan-out Replikation (konnen wir schon lange!)

 Fan-in Replikation: viele Master eine Slave
| Master 1] [ Master 2 [ Master 3 [ Mastor 4]

 Fur Sammeln/Aggregieren

 Replikations-Kanal (Channel) \\ //

master info repository TABLE
relay 1og info repository TABLE

CHANGE MASTER
TO MASTER HOST='masterl', MASTER USER='replication'
, MASTER PASSWORD='secret'

, MASTER LOG FILE='masterl-bin.000042', MASTER LOG P0S=466918
FOR CHANNEL 'masterl’';

START SLAVE FOR CHANNEL 'masterl’';
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Multi-Source Replikation
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« Weltweite Produktionsdaten- =
Verteilung \

* Flotten-Management
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Flexible (allg.) Tablespaces

 Hoster/SaaS: multi-mandantenfahige
Anwendungen

 10'000 Kunden mit 200 Tabellen/Schema
 innodb file per table =0 oder1 ?7??
e 2 Mio Tabellen!!!

* File Handles

* Linux ist nicht glucklich
 MySQL ist auch nicht glicklich
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Flexible (allg.) Tablespaces

CREATE TABLESPACE customer0001
ADD DATAFILE 'customer000l1l.ibd' ENGINE = InnoDB;

ALTER TABLE customer0000l.invoices TABLESPACE = customer0001;

SELECT ts.space AS ts_id, ts.name AS ts name, d.path
, SUBSTRING INDEX(t.name, '/', 1) AS t schema
, SUBSTRING INDEX(t.name, '/', -1) AS t name
FROM I S.innodb sys tablespaces AS ts
JOIN I S.innodb sys tables AS t ON t.space = ts.space
JOIN I S.innodb sys datafiles AS d ON t.space = d.space

WHERE ts.space type = 'General';
Fomm o Fomm e o Fommmm o +
| ts _id | ts_name | t schema | t name | path |
I e e —mme e e +
| 30 | my ts | mysql | test2 | ./my ts.ibd |
| 186 | customer000l1 | test | jsongen | ./customer0001.ibd |
o Jmmmm—me e — e e —mme e e e e e e e +
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Optimizer Verbesserungen

EXPLAIN FOR CONNECTION 42;

 Neue Optimizer Hints:

SELECT /*+ hint(<table> <index>) */ * FROM table;

« NO RANGE OPTIMIZATION, NO MRR,
MAX EXECUTION TIME, NO ICP

* Neues Kostenmodell:

 mysql.engine cost,mysql.server cost
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sys Schema
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« In MySQL 5.7 mit dabei (mysql upgrade)

 Einfacher Zugriff auf PERFORMANCE SCHEMA

 Abgedeckte Themen:

host * — Aktivitaten gruppiert nach Host
innodb * — InnoDB Informationen
io * — |/O Konsumenten gruppiert nach File, Bytes, Latenz

memory * — Spreicherverbrauch gruppiert nach Host, Thread, User,
Type
schema_ * — Verschiedene Informationen Uuber Schemata

statement * — Statistiken uber Abfragen
user * — Information pro User
waits * — Wait Event Informationen

* Use cases: http://fromdual.com/mysql-performance-schema-hints
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http://fromdual.com/mysql-performance-schema-hints
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Betriebliche Aspekte

* InnoDB Buffer Pool online andern:
« SET GLOBAL innodb buffer pool size = 16 * CAST(POW(1024, 3) AS SIGNED);
mysql install db ist obsolet:

e mysqld --initialize / --initialize-insecure

Implizites Kreieren eines Users ist nicht mehr zulassig:

e GRANT ALL ON *.* to 'nonexist'@'localhost’';
ERROR 1133 (42000): Can't find any matching row in the user table

e — Zuerst: CREATE USER ... dann GRANT ...

Upgrade einer Master/Slave Replikation von 5.5 direkt nach 5.7 ist NICHT maoglich (Server
UuiD)!

Fehlerausgabe

« Syslog native Unterstiutzung
« SET GLOBAL log verbosity = 1 — 3 (Fehler, Warnungen, Mitteilungen)

super read only = 1

SET GLOBAL offl ine_mode=1

disabled storage engines="MyISAM"
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» Veraltete Funktionalitat

 innodb_install db - mysqld --initialize

Alte Variablen wie innodb file format, innodb large prefix

GRANT USER um User anzulegen — CREATE USER
Implizites GROUP BY Sortieren — ORDER BY

* —-log-warnings — log_error verbosity
 etc.

» Entfernte Funktionalitat
» Alte Passwort-Hashes
« YEAR(2) — Kovertieren in YEAR (4) (kann teuer sein!)
 storage_engine — default storage engine
 thread concurrency
e ——key-buffer -» --key-buffer-size
 innodb_additional mem pool size
e INSERT DELAYED
* InnoDB Monitor und InnoDB Lock Monitor Tabellen
- MySQL Utitilities: mysqlhotcopy, etc.

« Upgrade sorgfaltig testen!!!
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Q&A

mysql> SHUTDOWN;
Query OK, O rows affected (0.00 sec)

Fragen ?

Diskussion?

Slides are on-line:

www.fromdual.com/presentations

23/23



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

