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. Over 3.5 Years of MySQL Innovation
MySQL Cluster 7.3

MySQL Cluster

Windows installer & Tools Manager
MySQL
A lier for i
pHpa ; 00p MySQL Enterprise Backup
MySQL Utilities gigi‘argﬁ’ity
MySQL Cluster 7.2 MySQL Enterprise HA
MySQL Cluster 7.1 Oracle Certifications |Audit
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DMRs — Development Milestone Releases
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. MySQL 5.7.2 DMR
MySQL 5.6 R —X[ZRIEHEEXU R

« InnoDB KYEWWSUH o3 IR REE AT S

- LINVT—2ay JYSWMLRRMEERTANS

- Performance Schema &Y/ tE sEHETIH R

« ATTARAY VT IRTH—T U ADEXPLAINAIHRIED K R

Available Now! Get it here:

dev.mysqgl.com/downloads/mysql/
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. MySQL 5.7.2 Sysbench Benchmarks
Sysbench Point Select
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400000
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0
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~ MySQL-5.7

o ——MySQL-5.6

/ — — —wysaiss
Intel(R) Xeon(R) CPU X7560 x86_64

4 sockets x 8 cores-HT (64 CPU threads)
2.27GHz, 256G RAM

8 16 32 64 128 256 512 1024 Oracle Linux 6.2

Concurrent User Sessions

95% Faster than MySQL 5.6
172% Faster than MySQL 5.5
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. MySQL 5.7.2 Sysbench Benchmarks
OLTP Read Only
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. MySQL 5.7.2: Connections / second
TREROLED SR

o |
§ 30000 - B MySQL 5.7.2

(7}
g | = MySQL 5.6.9
0 20000 +32% +64%

* mysql-bench

25 concurrent client threads

» Executing connect/select/disconnect
* 100000 iterations each

With Selects Without Select

FacebookM oD ELFZN—XIZFHFE
THDDFHEELEER YD —I D REELEE T —h—X L yRIZH B

N N
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MySQL 5.7.2: InnoDB Temporary Tables

tERED ML
MySQL 5.7 versus 5.6

1115 =&E1E 2 - 11 X Improvement
CREATE/DROP 1| 2x

« F—JILDERACEIRMIBHDIOE  $ 2500
il ik 5 a0

% 1500 11X

In Seco

© 1000 | =56.13
2-4f8 =& E 500 l "57.2
INSERT/DELETE/ UPDATE 5 0 .
* REDOOY DEERAA, OVIE LY &
FION\YIT7 DR RBZTHIR ¢°

Total time to complete in seconds

* sgl-bench, modified to use temp-tables
* Seed size of 10K for Create/Drop
* Seed size of 5M for Insert/Delete/Update

'
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. MySQL 5.7.2: 7T F74<AH
BEh D ) ITx9 HEXPLAIN

« 3208 - HH5tEyiarnsT) DNEBIZRVLEREIAD NS
s FHLWLWATL 3y
_ Dty 3 IZx LT EXPLAIN FOR CONNECTION

EXPLAIN [FORMAT=(JSON|TRADITIONAL)] [EXTENDED] FOR CONNECTION <id>;

- BEDIEAXREHERZHERTES
- DI DERBWILIZDEITONS
=« AR 3 MD<id>d SHOW PROCESSLIST THEER

IAN

N
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. MySQL 5.7.2: 7T F74<AH

JSON EXPLAIN®D Hi55k

100% o/ 11

O HIEGE  Raw Explain Data | Explain |
Display Cost Info: | Read Cost + | | Show Aggregated Costs s &A@
|3992.0U)
query_block

496 rows 496 rows

119.63 |31 rows 1409.6 |2 rows

category

film_category film
1k _film_category category PRIMARY

film_actor actor
ldx_fk_fiim_Id PRIMARY

Explain

actor
Access Type: eq_ref
Used Columns: actor_id,
first_name,
last_name

Key: PRIMARY

Ref.: sakila.film_actor.actor_id
Used Key Parts: actor_id
Possible Keys: PRIMARY

Filtered: 100

Rows Examined per Scan: 1
Rows Produced per Join: 992
Cost Info

" Read: 992.00

Eval: 198.40
Prefix: 2600.00
Data Read: 271K

Total query cost and Per table
Volume (in gb/mb/kb) = (# of rows) * (record width)
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. MySQL 5.7.2 Performance Schema
A FIRARR

- AEDIZEAT HFBMETIRER
— 2004 LL LD AEE&EInstruments(#EETIEH)
- P AT EHRZE I IL—EVD
- AEYDFBEEAT (Fvvia, RE/ VI 7 E)
- ALYKIZ AN A —H/RA DB G AE) F F
« Attributes(BTE 15 H)DFEFE
— FIAE (/NMMEALD), WA, xKE/&/IME

™
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. MySQL 5.7.2 Performance Schema
RataER DBl

SELECT * FROM setup_instruments;

= DI DEBEIL RV T)EITD A DN T 7IZHEIT R
memory/sql/thd::main_mem_root

« TYRF—FRT—hAV MW B 5
memory/sql/Prepared_statement::main_mem_root

«—kD/\ I 7HEE
memory/sql/Filesort_buffer::sort_keys

« JOIN/\w I 7B
memory/sql/JOIN _CACHE

N
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. MySQL 5.7.2 Performance Schema
ANT TR 5 LDORERRE

- SQLX D iz En i st = Hhok
- 5.6ZFMERLANT R T BT S LEN/N— BEGEOTURESQLEIEN
« #7L L Instruments
— statement/sp/cclose, cfetch, copen
— statement/scheduler/event
s FHLWAT OO A4T
— EVENT, FUNCTION, PROCEDURE, TRIGGER

IAN

N
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. MySQL 5.7.2 Performance Schema

AT ET RT3 LDERERRE

HFLLVY T —T—T )L - events_statements_summary by program

= OBJECT _TYPE, OBJECT_SCHEMA, OBJECT NAME
- AMNFZRTOTSLIZRTBTS5A47)F—
= COUNT_STAR, SUM/MIN/AVG/MAX TIMER_WAIT
~ NEEAEOHFE . EITEIEEEITHRE
= COUNT_STATEMENTS, SUM/MIN/AVG/MAX STATEMENTS
- AMNPRTRT S LATEITINI-SQLX D#fist
- SUM_LOCK_TIME, ..., SUM_NO_GOOD_INDEX_USED
- ETOARMNZRTOTSLDHETDEE

N
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InnoDB
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. MySQL 5.7.2: InnoDB

Better Performance, Scalability | =
.—/ /

= Sysbench READ ONLY D14 gEAY 50-100% [ L (8T—7 )LL)
= Sysbench POINT SELECTIZT#'f& #3500,000k5>% 493>
= Sysbench OLTP_ROIZT#'f| 20,0005 H o3 8

7 CIEBARBY(Z START TRANSACTION READ ONLY %
1

- 5.
XTI OLEEL

IAN

N
22 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved. My CO nne Ct ORACLG



. MySQL 5.7.2: InnoDB
—HFR D MERER L

s —EBRO-ODOREZEF B
— RFEE ibtmp1, EEFICE{ERL
- —F3R 0 CREATE/DROP 1§#E% M L
— DDLIZ&KAZEREZ&/NMEIZLIOZ I
- DMLOALEZ —RFaR([ZHRaE 1L
— REDOOJIZEZAFEHW, FzoUN\yI7EFALLEL, OvILALY
= InnoDB M — R AOUNDOLO Y [T—Er R D ERFEFHIC
- —EROKREEHBOUNDORS DA FF. REDORS [Z[E—HIEESAFLL
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. MySQL 5.7.2: InnoDB
#2542 ALTER TABLE DLk

A TAOTDAVTIIREDER

ALTER TABLE t RENAME INDEX il to i2;

« 72542 THOVARCHARSID ZE

ALTER TABLE tl ALGORITHM=INPLACE,
CHANGE COLUMN cl cl VARCHAR(255) ;
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. MySQL 5.7.2: InnoDB
Innochecksum W R

= 5.6 innochecksum
— InnoDBORFBER—SDFzvIH LEEH, iBtkLH A

= 57COHRA:
7 L3 X LZZEREEEIC (innodb/cre32/none)
REOFzvIY LEFHLWTZILTYX LT LEEAEE
FLWLWFvI S LTREIMICEEEZTEE (BEDDIHE)
IR IEFIIC, DO R —BETUIET SN IEETRE
BHORMEE . BLUVERORBEZIT7AILICK L TEITAREE
2GB LI EDRSEEH I7AILIZK L TEITAIEE
R—=DRALTTEDH ) REH N ATHE N

N
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. Bl—AF—YHTDOIILFALYE AL—T

AL—TDRI—TvrERAE L

s AL—TRHDEHDT—H—AL YRR H o3 % 5| TUE
- WHMEBINZESOHF I3 DH/ET—EANE—TE NS SIZRS
— F—AF—THNTEIILFRAL YR TR RE

s SUH OV D—ENERHO>TUE

« AL—T DR IL—Tyr#FHE L

- IR G
- YIFHORI)UGET
- Fa—Z T PRBEILITREEESD

™
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R RA—HIEEDRL—T B RSHS
Solils AVEZETAETLUTONEERFD
- A= T ADaZYE
B.y = - HDISATURDSEEADT IR
Send to — 7TV r—3o A0V DIEE
T _ s A=W EE L RS ESFETIIHF
Write to -
F=7E 0
e - BEER/ME
s AL—TJ 2R LIZTaE—SNBFE T
ko coUH O VB ILWVT—2%ZEE T

XA VES(Z
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. MySQL 5.7.2: Xal)T« - &EERY

MySQL Enterprise Audit

- MySQLEEE TS A& BRLTEERIZE N
— TEEA . LD fAZF. ECT. EDKI%Y
« A—Y Bi, KRR RT—2X ...
« /UM, 2T') . DML, DDL, H—/\&EEDRIB/AFIE. ..
- MySQL 5.7 TOHER R
— Oracle Audit Vault tD#EEHE
- XMLOYTEZZEA
- BALYT—Y

N
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MySQL 5.7.2: ©&a)7+¢ - EEQY
5.6 & 5.7 O L

5.6 5.7

<AUDIT_RECORD - <AUDIT_RECORD>
TIMESTAMP="2013-04-15T15:27:27" <TIMESTAMP>2013-04-15T15:27:27 UTC</TIMESTAMP>
NAME="Query" <RECORD_ID>3998_2013-04-15T15:27:27</RECORD_ID>
CONNECTION_ID="3* <NAME>Query</NAME>
STATUS="0" <CONNECTION_ID>3</CONNECTION_ID>
SQLTEXT="SELECT 1“ <STATUS>0</STATUS>

/> <STATUS_CODE>0</STATUS_CODE>

<USER>root[root] @ localhost [127.0.0.1]</USER>
<0S _LOGIN />
<HOST>localhost</HOST>
<IP>127.0.0.1</IP>
<COMMAND_CLASS>select</COMMAND_CLASS>
<SQLTEXT>SELECT 1</SQLTEXT>

</AUDIT_RECORD>

'\
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. MySQL 5.7.2: FJHDHB

—DDT—TIVIZEBDR) A

« CNET
- ZENJH DA EDLEIET—TILEYIDTD
- (INSERT, UPDATE, DELETE) X (BEFORE, AFTER)
=57
- BHON)HEIEEATHE
~ EITIEZEIEE T EE

IAN

N
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. MySQL 5.7.2: N)A—DH B

— DT IVIZE#HDN) T —

= F—TJ )L t1 (231D AFTER INSERT R H—
— CREATE TRIGGER TRIG1 AFTER INSERT ON tl1 FOR EACH ROW ... ;
— CREATE TRIGGER TRIG2 AFTER INSERT ON tl1 FOR EACH ROW ... ;

— CREATE TRIGGER TRIG1A AFTER INSERT ON tl FOR EACH ROW
FOLLOWS TRIGl1 ... ;

= 21T7IE(E: 1) TRIG1 2) TRIG1A 3) TRIG2

= Bf5& 9" BInformation_Schema
— SELECT CREATED FROM INFORMATION;SCHEMA.TRIGGERS
— SELECT ACTION_QRDER FROM INFORMATION_SCHEMA.TRIGGERS
— SHOW CREATE TRIGGER ™

N
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. MySQL 5.7.2:F)HDHEB

SQALXETOZETHIKIDF VY

= TF—7JJL 11 1Z1E
_ ‘1 5IHNOT NULL &45-TULNVS:
— BEFORE INSERT hJ#AA' SET NEW.cl = 1; £F4T (NULLTIEZALY)

= SQLX
INSERT INTO tl VALUES (NULL) &7=[X UPDATE tl1 SET cl = NUL
- 5.6 - k&
= "ERROR 1048 (23000): Column 'Cl' cannot be null"
- 5.7 - BIh

'
35 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved. My COI’] ne Ct ORACLG



. MySQL 5.7.2: TS5—O%
O LAJLOFlfE

= 3DMATLARN)L:
1. T5—(ERROR)D #
2. I5—(ERROR) + Z£(WARNING)
3. IT5—(ERROR) + Z&(WARNING) + {FR(NOTE) XFT 74 JLME
- BREIFAIVEITEEA T3 TRE
--log-error-verbosity=1

- K@

SET GLOBAL log error verbosity=l;

'
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. MySQL 5.7.2: TS5—O%
HARKDOHEE

- UTC BA LRZVT
--log_timestamps = SYSTEM | UTC (default)

« TA—TIFDER
« IALARZT(E1SO 8601/ RFC 3339 ok, ¥/ /OFDE{L
. @45 F—7 L, TIMESTAMP(6)
-+ JO+EXIDIEESNERDHH T
. ATREIIG A IEERIDEH A1, TN LS E <07

N
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. MySQL 5.7.2: T5—/\> K1) T

Stacked Diagnostics

* AP SNEBINRRERTI 0OV ULERE (SQLRETESR
GET STACKED DIAGNOSTICS

- RV ESnT-EENSIEHREIF
— GET [CURRENT] DIAGNOSTICS [XIRZEDEZWEENSIEHREZINE

- ANT7RTA9SLORAFREEIZA)YE
- KYUZBLDIEHZEVIFAIRE
- I5—IFHFFAEL TEEITEE
AN

N
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MySQL 5.7.2: Error Reporting
f5l: Stacked Diagnostics

CREATE TABLE ids(id INT NOT NULL, UNIQUE(id));
CREATE TABLE errors(id INT NOT NULL, text VARCHAR(2000));

CREATE PROCEDURE insert_id(id INT)
BEGIN
DECLARE CONTINUE HANDLER FOR SQLEXCEPTION
BEGIN
GET STACKED DIAGNOSTICS CONDITION 1 @msg = MESSAGE_TEXT;
INSERT INTO errors VALUES(id, @msgQ);
GET STACKED DIAGNOSTICS CONDITION 1 @errno = MYSQL_ERRNO;
IF @errno = 1213 THEN

RESIGNAL; :
END IF: Running
END: > CALL insert_id(0);CALL insert_id(1);CALL insert_id(0);
INSERT INTO ids VALUES(id); > select text from errors; .
END: Duplicate entry '0O' for key 'id

'\

39 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved. My COI’] ne Ct ORACLG



. MySQL 5.7.2: Error Reporting

f5]: Clear Diagnostics Area

mysqgl> DROP TABLE no such table;
ERROR 1051 (42502) : Unknown table 'test.no such table'

mysqgl> CREATE EVENT e ON SCHEDULE EVERY 1 SECOND DO DELETE FROM t;
Query OK, 0O rows affected (0.35 sec)

// 5.6:

mysqgl> SHOW ERRORS;

e e ata o - +
| Level | Code | Message |
t——— - +—————— o - +
| Error | 1051 | Unknown table 'test.no such table' |
R - T —————— +
1 row in set (0.00 sec)

// 5.7:

mysqgl> SHOW ERRORS;
Empty set (0.00 sec)

'\
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MySQL Utilities &
MySQL Fabric
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MySQL Utilities
Powerful DevOps Management tools for MySQL

= New, standalone package: MySQL Utilities 1.3

= Automate common Dev/Ops tasks
— Replication: provisioning, testing, monitoring and failover (now as daemon)
— Database comparisons: consistency checking
— Database administration: users, connections, tables, etc
— Auditing
= Python scripts
— Standalone or launched from MySQL Workbench
— Available from dev.mysqgl.com
— Extensible to include custom scripting; Python library fo\r extensibility

W
N
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. MySQL Utilities - Fabric

Scale-out using Sharding
= Scale-out through sharding

= Connectors
app\“g

W ‘as‘ — Python

MySQL Fabric — Java

~ PHP
= Application provides shard key

— Range or Hash
— Tools for resharding
— Global updates & tables
= Available in MySQL Utilities 1.4.0

Read-slaves Read-slaves

Master group Master group
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. MySQLBAFE D& IERRE

= Web, V950 A42 75, #l#AH_AA~DEEIL
s KYSUTIIZ, TSHTIL T—FTI9F %
- ATFURMR L, S5 DHREMSE
- EBHANoSQLA T3 (HTTP, JSON, JavaScript, etc.)
«)IFOR)Y
- InnoDBDT—42T49>37FY)
- ATTFaRAF =Y /TOkaj
= |InnoDB
« MRE. A2 S4A42DDL, /Ay TFT—)L
- Sa AMER. L)y —Say  ov—T400

N
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