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MySQL 5.7 Release Candidate Available! @

187+ — A & AR

InnoDBMD #4 BEHL 5 :
Online&Bulk load AL — 3> 5 1&R (L

LI)ir—3aDiE tXa)T4DMF L
(multi-source, multi-threaded slavesZ¥) FURELTHEE, EybT YT EE

MySQL SYS Schemat{E

HLWVATTARA T aARNETIL: NEW! JSON® Support (now in labs)

greater user control & better query performance

ORACLE

And many more new features and enhancements... http://mysalserverteam.com/the-mysqgl-5-7-7-release-candidate-is-available/
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Performance N> FY—THEER
- Optimizer
- General Tablespace Support
- Native partitioning Support
- Temporary Tables

- INDEXEfi%
- LO C kLiE Preface and Legal Notices
EXIRZR Chanes o WSQL 57,8 Not yetrefeased)
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Performance Schema (SYS)
- AT AR DYLER
- SYSLOGb‘/Ti—I\
- @IS
- ¥+«
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* Optimizer:

* Lock:
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MySQL 5.7: Sysbench Benchmark
MySQL 5.6 kY255

= 645,000 QPS
MysQL 5.5k U35 E

MySQL 5.7: Sysbench Read Only (Point Select)

700,000
e [\ySQL 5.7
600,000 ~ ysQ
© /
& 500,000
] /
© 400,000 /
]
2 300,000 — —MysQlL 5.6
§ 200’000 _ ——— e —
5 \
100,000 \
0 [ [ [ [ [ [ [ | _MVSQL 5.5
8 16 32 64 128 256 512 1,024 Intel(R) Xeon(R) CPU E7-4860 x86_64
Connections 4 sockets x 10 cores-HT (80 CPU threads)

2.3 GHz, 512 GB RAM
Oracle Linux 6.5

ORACLE
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MySQL 5.7: InnoDB, NoSQL With Memcached

MysQL 5.6k Y6fS LL_E =&
Thank you, Facebook 1’000’000 QPS

MySQL 5.7 vs 5.6 - InnoDB & Memcached

1,200,000
1,000,000 i — —MySQL 5.7
2 y s
S 800,000
)]
2 /
g 600,000 /
[7,]
Q2
S 400,000
S
d /
200,000 - —MySQL 5.6
— v
0 [ [ [ [ [ [ [ |
Intel(R) Xeon(R) CPU E7-4860 x86_64
8 16 32 64 128 256 512 1,024 4 sockets x 10 cores-HT (80 CPU threads)
Connections 2.3 GHz, 512 GB RAM

Oracle Linux 6.5

ORACLE
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MysQL 5.7: #h RIS &

MysQL 5.6&Y1.7{& 5 & 67,000 ¥/
MysQl 5.5& Y2 555 &

Connections Per Second

80,000

70,000

60,000
m MySQL 5.5
! B MySQL 5.6
) m MySQL 5.7
20,000 - Intel(R) Xeon(R) CPU E7-4860 x86_64
4 sockets x 10 cores-HT (80 CPU threads)
10,000 - 2.3 GHz, 512 GB RAM
Oracle Linux 6.5
0 1 T T

MySQL 5.5 MySQL 5.6 MySQL 5.7

%.H“',:": . Improving connect/disconnect performance
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AT TARAY - #IAAMETI
SQUZDSATIEREE L

FTUWIAMETIVCEDARN =2 IO COUIEZ A=
IDIEHETENRYRIARNRIEED
FT-0OSE, T-INAFv> LOZAFv A OFTYIRRFVIRE
JAM=ZDOEERTET. #ZERBIDHCE D <H#f7 o]k

1>579HZHB L 1—-RADOSBB O BIEHNiA=E
JAME(XEXPLAINDISONIEICEFEND s
FRAEBINEZRICTIAMESTEDIEE .

disk_temptable_row_cost
key_compare_cost

—— Z Ol / OQ EE | E memory_temptable_create_cost
X:EIJ Q}'LEE,'\QEL\E, 6 rows in set (0.00 sec)
Fg t: root@localhost [nyosm]> 5ELECT * FROM mysql.engine_cost;

Fomm e oo S Fommm o +
| engine_name | devi /| | cost_value | Tlast_update | comment |
+
\

+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
F
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|

o=
|
|
|
|
|
|
i
|

+

cost_value F 3 | comment |

2 : NULL
2014-12-18 NULL
2014-12-18 NULL
2014-12-18 NULL

i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:

-+ —L —

o o
| default | io_block_read_cost NULL | 2014-10-09 18:51:46 | NULL
o o o e T +
1 row in set (0.00 sec)

c L]
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AT TANAY - Dt

IN%Z )

WefE W TR D@L

IITF AN TR DAL
NEDE LY — MILIE
SQUIZHE(TEEHALTZ”"ONLY FULL GROUP BY” SQLE—R

Setting the SQL Mode
The default SQL mode in MySQL 5.7 is
ONLY FULL GROUP_BY,NO AUTO CREATE USER,NO ENGINE SUBSTITUTION,STRICT TRANS TABLES. The

ONLY FULL GROUP EY and STRICT TRANS TABLES modes were added in MySQL 5.7.5, and

NO AUTO CREATE USER in MySQL 5.7.7.

_______________ +________________

| variable_name | value

——————————————— +————————————————

___________________________________________________________________ +

——————————————————————————————————————————————————————————————————— +

| sql_mode | ONLY_FULL_GROUP_BY,STRICT_TRANS_TABLES,NO_AUTO_CREATE_USER,NO_ENGINE_SUBSTITUTION |

| Group by Test A |
————————————————— ot
(0.00 sec)

ORACLE

"Group by Test A';
no GROUP columns is illegal if there is no GROUP BY clause

"Group by Test A' [[RUTNEISA;

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. |
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AT T4 - ISON EXPLAINADIA M&EREH
SHEENREEAN—R[CERE{LZ EE £

"query_block": {
"select_id": 1,

JSON EXPLAINZ LR L ———
},

HAR[EET AR MBHRZETER TR "table": {

"table_name": "nicer_but_slower_film_list",
. . = — " ALL",

MySQL Workbench®Visual ExplainlZH 3R 7~ ..‘;‘gfvf’_se,f;’;“;ned_per_scan..: 992
"rows_produced_per_join": 992,
"filtered": 100,

Query cost: 200.40 "cost_info": {
query_block #1 "read_cost": "2.00",
"eval_cost": "198.40",

200.4 992 rows

"prefix_cost": "200.40",
"data_read_per_join": "852K"
+

"used_columns": [

Full Table Scan

nicer_but_slower_film_list (materialized)

tmp table.filesort i " FI D",
! mg: 1]
119.63 714.83 tltle 4
1] = A 1]
description",
nested 496 rows _ d 496 row: " "
| > category’,
1] = 11}
price",
1] "
, length",
H 4.2 16 rows 11543 31 rows 595.2 1 row 11} I"ating"
i - N ’
Non-Unique Key Lookup Non-Unique Key Lookup "aCtO rsll
film_category film film_actor actor
fk_film_category_category PRIMARY idx_fk_film_id PRIMARY

ORACLE’

Copyiight © 2014, Oracle and/or its affiliates. All rights reserved. |



InnoDB - General Tablespace Support

A general tablespace is a shared tablespace, similar to the system tablespace. It can hold multiple tables, and supports all
table row formats. General tablespaces can also be created in a location relative to or independent of the data directory.

[USERO1]> CREATE TABLESPACE U_TABLESPACEO1 ADD DATAFILE '/home/mysql/user_tablespace01.ibd' Engine=InnoDB;

Query OK, 0 rows affected (0.01 sec)
[USERO1]> CREATE TABLESPACE U_TABLESPACEO02_8K ADD DATAFILE '/home/mysql/user_tablespace02_8k.ibd' FILE_BLOCK_SIZE = 8192 Engine=InnoDB;

Query OK, 0 rows affected (0.01 sec)

[USERO1]> CREATE TABLE ‘T_USERO1" ( XC e hk N
> id" int(11) NOT NULL AUTO_INCREMENT, “text" varchar(100) DEFAULT NULL, PRIMARY KEY ('id") - 1K€ datadir;

> ) TABLESPACE = U_TABLESPACEO1 ENGINE=InnoDB AUTO_INCREMENT=1 DEFAULT CHARSET=utf8mb4; ‘ dﬂfdd I s J
a]/uinysq'l/(‘h‘it‘(;/—’_f+

[ /us
i +f '”/]0(

1 IOW in spr (0 00 59()
r0ot@gc

[USERO1]> CREATE TABLE 'T_USER02_8K’ ( e 1St s
>'id" int(11) NOT NULL AUTO_INCREMENT, “text" varchar(100) DEFAULT NULL, PRIMARY KEY ('id") 20 ocam““%@m 1bd J;sgyst /hoy

>) TABLESPACE = U_TABLESPACE02_ 8K ENGINE=InnoDB AUTO_INCREMENT=1 DEFAULT CHARSET=utf8mb4 Luseroy ), r“tab "e/'"VSQT/
> ROW_FORMAT=COMPRESSED KEY_BLOCK_SIZE =8; Tbd
Query OK, 0 rows affected (0.00 sec)

Query OK, 0 rows affected (0.01 sec)

root@localhost [USER01]> SELECT * FROM information_schema.INNODB_SYS_TABLESPACES where NAME like 'U_%';

e Fom - Fom e fomm e tmmm - Fomm o +
| SPACE | NAME | FLAG | FILE_FORMAT | ROW_FORMAT | PAGE_SIZE | ZIP_PAGE_SIZE | SPACE_TYPE |
- Fom e - Fom e Fomm Fommm - Fom e fomm +
| 165 | U_TABLESPACEO1 | 2048 | Any | 16384 | 0 | General |
| 166 | U_TABLESPACE02_8K | 2089 | Barracuda | Compressed | 16384 | 8192 | General |
- Fom e - Fom e Fomm - Fommm - Fom e fomm +

2 rows in set (0.00 sec)

L]
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InnoDB - Native partitioning Support

INNODBDRATATIN—T43=245
- INFETOIN—FT133= > EBOFIREIEZHEBRBIHE(C
- ZEDOIN—T12ANMFE T DB EDOAEHE =

CREATE TABLE 't_partition_h" (
"UID" int(10) unsigned NOT NULL AUTO_INCREMENT,
"COMMENT varchar(1024) DEFAULT NULL,
PRIMARY KEY ("UID")
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4
/*150100 PARTITION BY HASH (UID) PARTITIONS 8192 */

CREATE TABLE 't_partition_r’ (
"UID" int(10) unsigned NOT NULL AUTO_INCREMENT,
"COMMENT varchar(1024) DEFAULT NULL,
PRIMARY KEY (“UID")
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4
/*150100 PARTITION BY RANGE (UID)
(PARTITION pO VALUES LESS THAN (100) ENGINE = InnoDB,
PARTITION p1 VALUES LESS THAN (200) ENGINE = InnoDB,
PARTITION p2 VALUES LESS THAN (300) ENGINE = InnoDB,
PARTITION p3 VALUES LESS THAN (400) ENGINE = InnoDB,
PARTITION pmax VALUES LESS THAN MAXVALUE ENGINE = InnoDB) */

ORACLE

‘Main' handler (pointed out by TABLE::file) which in turn have one
handler per partition where all read/writes are forwarded.

(ha_partition)

Partition 1 Partition 2 Partition N

ha_innobase ha_innobase ha_innobase

Encapsulate all partitioning in one single handler

Handler
(ha_innopart)

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. | 14
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InnoDB - Temporary Tables
— =NV EFIBULELEDSERIL

This variable was added in MySQL 5.7.5.
The default value was changed to INNODB
in MySQL 5.7.6.

COEE(CLD, (571 AT _LEDOER
—BF5T—JILELTINNEDBA N =TS
Z{ERTALICRDFEL,

InnoDB vs MyISAM (as Optimizer SE)

1800
1600
1400
1200
1000
800
600
400
200

tps

threads

ORACLE

== InnoDB
i MyISAM

internal_tmp_disk_storage_engine

root@localhost [USERO1]> SHOW GLOBAL VARIABLES like 'default%';
G~ e +
variable_name value

default_authentication_plugin | mysql_native_password |
default_password_lifetime 360
default_storage_engine InnoDB
default_tmp_storage_engine InnoDB
default_week_format 0

5 rows in set (0.00 sec)

root@localhost [USERO1]> show variables 1like 'internal_tmp_disk_storage_engine';
e tommm - -

| variable_name | value

e tommm - -

| internal_tmp_disk_storage_engine | INNODB |
e tommm - -

1 row in set (0.00 sec)

Contains metadata about active InnoDB temporary tables

root@localhost [USER01]> CREATE TEMPORARY TABLE T1 (c1 INT PRIMARY KEY) ENGINE=INNODB;
Query 0K, 0 rows affected (0.00 sec)

root@localhost [USERO1]> SELECT * FROM INFORMATION_SCHEMA.TINNODB_TEMP_TABLE_INFO;
e Fommm oo e +o-mmm - oo Fommm oo +
| TABLE_ID | NAME | N_COLS | SPACE | PER_TABLE_TABLESPACE | IS_COMPRESSED |

Copyright © 2014, Oracle and/or its affiliates. All rights reserved. | 15
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InnoDB - Temporary Tables
_H%%_J\)bﬁ'l .0)5%13}"

\O

> HFRIEN

CREATE/DROPD /N T+ —T U AEHE
DDLICKAZEEMNEHRIN, —ET 14X 71/0L IR

DMLANL— 3> DaxiEik

No REDO logging, no change buffering, less locking
RNEBRIEF =T RS ) —T—D )L

ACID/MVCCIZxt i LT=BEFH D —5T

JTIL

BREHDOESET., PRIOIVTDETIEEICHE

root@localhost [(none)]> show variables 1like 'innodb_temp_data_file_path';
e Fomm +
| variable_name | value |
R T Fomm e +
| innodb_temp_data_file_path | ibtmpl:12M:autoextend |

e T - +
ow in set (0.00 sec)

root@localhost [(none)]> system 1s -1h /usr/local/mysql/data/ibtmp*
-rw-r-----. 1 mysql mysql 12M 45 22 08:10 /usr/Tocal/mysql/data/ibtmpl
root@localhost [(none)]>

ORACLE

L - +
| internal_tmp_disk_storage_engine | INNODB |
L - +

1 row in set (0.00 sec)

S
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http://dev.mysql.com/doc/refman/5.7/en/innodb-parameters.html#sysvar_innodb_temp_data_file_path
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Avoid Creating Temporary Table for UNION ALL

UNION ALLYTUZEITE, — 7 —J I 2 A MERE

SELECT * FROM T_UNIONO1 UNION ALL SELECT * FROM T_UNIONO2;

5.6: BICINTOUNIONDFERZ —IF7—J)I TEIRI B,

5.7: Y— MUB(CERINRVED., ERE—FF—JINzFBEEBI U347 NMIBEEXEEINET

5.7: REEORIEBIOVINMNE T I2ETEHOMNENMEVNE., J517> MIRVIDITZIEC(CRITERR E NI EE
5.7: WIRVWXEUETARTEE =

root@localhost [test]> select @@version; root@localhost [USER0OL]> select @@version;

+

row in set (0.00 sec) 1 row in set (OTOO sec)

root@localhost [test]> explain SELECT * FROM T_UNIONO1 UNION ALL SELECT * FROM T_UNIONOZ;

i pomm e S fom oo e fomm oo e oo ommm oo +
| id | select_type | table | type | possible_keys | key | key_len | ref | rows | Extra |
B T Fomm oo Fommm e T Fomm oo o o o .
| 1 | PRIMARY | T_UNIONO1 | ALL | NULL | NULL | NULL | NULL | 3 | NULL |
| |

! 7 | LINTON | T _1INTANNY Al | NI [IYTHT] | NI | AL | 2 | MLIL | |
| NULL | UNION RESULT | <unionl,2> | ALL | NULL | NULL | NULL | NULL | NULL | Using temporary

root@localhost [USERO1]:> exp]aw‘n SELECT * FROM T_UNIONO1 UNION ALL SELECT * FROM T_UNIONOZ;
=== pmmmmm e Fmmmm s gmm s e gmmmmmmmmmm e e gmmmmmmmm B e B fmmmmmmm +
| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered | Extra |
=== pmmmmm e fmmmm s fmmmmmm s fmmmm- fmmmmmmmmmm e e e e N
| 1 | PRIMARY | T_UNIONOL | NULL | ALL | NULL | NULL | NULL | NULL |

2 | UNION | T_UNIONOZ | NULL | ALL | NuLL | NULL | NULL | NuLL |

B rows in set (0.00 sec)

ORACLE
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INDEXIZH [THHE

* BULK LOADSIC&ZBENRIRINDEXTER

As of MySQL 5.7.5, InnoDB performs a bulk load when creating or rebuilding indexes. Prior to the introduction
of bulk load index creation, index entries were inserted into the B-tree one record at a time using insert APIs.

- INNATWTY — NI TVINDEXZHEEE
— Improves speed by increasing locality and decreasing node splitting

« PAGED DU E D HENENMTHN S e SRR
« ZPAGEDZTEZTEE%"innodb _fill factor’AT>3>Ta> M O-)

innodb_fill_factor defines the percentage of space on each B-tree page that is filled during a sorted index build,
with the remaining space reserved for future index growth.

« NIA-~N>A[E
— 2-3x ADD/CREATE INDEXD/\ JA—Y>ZADHE
—2-5% EEINSERTARL —2 3> DN TA -V A i =

ORACLE

N

$18:14.12.17 Bulk Load for CREATE INDEX
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I nn 0 D B CO m p TESS i 0 n Atomic Writes (no double write)
Tha n k you’ Sa n Di Sk Fu Si On'i o Traditional MySQL Writes MySQL with Atomic Writes

« R=ILANJ TOIEEBEHE

— )\ 359> RALY RICED B BRI (C/EHE

—10LAVICTEE

— AIN=2T7A( )\ ZfEF

HIN—NBHOSH—FRILE LV T7A IV AT A(NVMES) B &

» |OHIl}

— MySQLO[4FEEM]_E

— ANV—=FHZNERE) b

—EFZTAHTATIVEIR. SSDDTATHA D) & 1

« 2TDInnoDBDT —4., AT LAZKRFEE. UNDOOJ H TSR

ORACLE

ZH3 : fusionio.com
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MysQL 5.7IZ& T8y

Thank you, Konstantin Osipov!
EH—TRJ23>TEZHROI-SLANOYY)
- 1YL AN OYI(CE TR B (CHEB Sz I A
— BEDVY-RCTIRTBI55
— T=JIWRNIVEEF TN OOYINAEY RIGE
» —IEEDGET_LOCK()BEZNCTHEZIDOVIZE K
- MEOI-HYINNOVIERZESITER
— MDL(XA7—A0vY)OvIN R — S+ 7% Fl| FE

= 1-=9LAINOY). X575 =909, T=TIDIZY> 10
FERECELDTY ROYIZARFLIEA]

ORACLE




Improved metadata locking(MDL)

Excellent Performance -

* Fast-path for DML locks (“fast-path”) meinize

measured on an Intel ¢
ore 2 Duo
34.163715 mb/sec o "

FNv - A n
. g /5
* Lock-free DML lock acquisition - 95, el /e
MurmurHash 2:0 : ;0;3? 29343 b/ se
* Lock-free hash 58565 gy
— Now uses MurmurHash libra ry ZH08 . https://sites.google.com/site/murmurhash/

c B—FT—TJ JLADODMLT7 IEXRIZEALTORML RO ZEHERR
—10% A JL—w kML :OLTP_RO/POINT SELECT sysbench
~ RN DML EZFREL

£ I8: Removing Scalability Bottlenecks in the Metadata Locking and THR LOCK Subsystems in MySQL 5.7
WL#7304: Improve MDL performance and scalability by implementing "fast-path" for DML locks

WL#7305: Improve MDL scalability by using lock-free hash
MySQL-5.7 improves DML oriented workloads

ORACLE
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http://mysqlserverteam.com/removing-scalability-bottlenecks-in-the-metadata-locking-and-thr_lock-subsystems-in-mysql-5-7/
http://mysqlserverteam.com/removing-scalability-bottlenecks-in-the-metadata-locking-and-thr_lock-subsystems-in-mysql-5-7/
http://mysqlserverteam.com/mysql-5-7-improves-dml-oriented-workloads/
http://mysqlserverteam.com/mysql-5-7-improves-dml-oriented-workloads/
http://mysqlserverteam.com/mysql-5-7-improves-dml-oriented-workloads/
http://dev.mysql.com/worklog/task/?id=7305
http://dev.mysql.com/worklog/task/?id=7305
http://dev.mysql.com/worklog/task/?id=7305
http://dev.mysql.com/worklog/task/?id=7304
http://dev.mysql.com/worklog/task/?id=7304
http://dev.mysql.com/worklog/task/?id=7304

Improved SQL Semantics
Triggers
T—JWEBITEEO N A Z/ERK ] 8E

As of MySQL 5.7.2, it is possible to define multiple triggers for a given table that have the same trigger
event and action time. For example, you can have two BEFORE UPDATE triggers for a table.

root@localhost [USER01]> SELECT EVENT_OBJECT_TABLE,TRIGGER_NAME ,ACTION_TIMING,ACTION_ORDER,EVENT_MANIPULATION

ROM information_schema.triggers

| T_Trigger ins_transaction | BEFORE 1 | INSERT
| T_Trigger | BEFORE 2 | INSERT
| T_Trigger ipd_check | BEFORE 1 | UPDATE

E . Error Code Description
rror reportl ng 1000 ~ Codes are currently numbered consecutively (~1974{FF%&)
E?H_"ﬁ'lu 7%7”7 2000 ~ Second range of error codes used by the client
3000 ~ The new 5.7 server error codes will now instead start at 3000 ~

root@localhost [USERO1]> SHOW ERRORS;

L]
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http://mysqlserverteam.com/support-for-multiple-triggers-per-table-for-the-same-value-of-actiontiming/
http://mysqlserverteam.com/support-for-multiple-triggers-per-table-for-the-same-value-of-actiontiming/

Additional Support for 32K and 64K pages size

MySQLA >~ A2 ARDETDInnoDBDT— T )V AR—ADR— *JL’(Z%':T EULET,
CDAE(IA DRI AREEEFCERTEL . TDEERTEUEN AT CGERAINE T,

innodb page size

innodb log buffer size

Command-Line Format ——innodb page size—#k Command-Line Format --innodb log buffer size—#
System Variable Name innodb page size System Variable Name innodb log buffer size
Variable Scope Global Variable Scope Global
Dynamic Variable | No Dynamic Variable | No
Permitted Values (<= 5.7.9) | Type enumeration Permitted Values (<= 575) | Type integer
Default 16384 Default 8388608
Valid Values 4k Min Value 262144
8k Max Value 4294967295
16k Permitted Values (>= 5.7.6) | Type integer
4096 Default 16777216
8192 Min Value 1048576
16384 Max Value 4294967295
Permitted Values (>= 5.7.6) | Type enumeration
Default 16384 The size in bytes of the buffer that InnoDB uses to write to the log files on disk.
Valid Values ';]; The default value changed from 8MB to 16MB in 5.7.6 with the introduction of 32k and 64k
lek innOdb_page_Size Values' > show variables (e 1nnodb_page_size’;
32k
64k
4096
8192
16384 r calhost [USERO1]> show variables 1ike 'innodb_log_buffer_size’;
32768
65536

ORACLE’
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JIV-USAPM-TTIL>

- JTUDESHRZ (J\—ADHIER)

« N\—AUBTOESAZ TSI
— VIV 23> EEIREREIEDOH DI IV ZESIRX
~E> bDENN
—JOINJIEDZE BB

« ORVYI\—PH—RIN-F4RDOF7TURENFITITS
[EIREE DB AT TUREICH G
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HDIV-USALb-TS594> - Sample View

=01 A home S admin

1 row in set (0.00 sec) '
: . : : Rewrite Rule

foot@localhost [sakila]>select * from query_rewrite.rewrite_rules;

e o o Fomm - Fomm +
| pattern | pattern_database | replacement | enabled | message |

1 row in set (0.00 sec)

root@localhost [sakila]>select * from actor where first_name = 'JOHNNY'
—» ;
e fomm e o o -
| actor_id | first_name | Tast_name | Tast_update |
B fommm - Fomm e e +
| 5 | JOHNNY | LOLLOBRIGIDA | 2006-02-15 04:34:33 |
40 | JOHNNY | CAGE | 2006-02-15 04:34:33 |
B fommm - Fomm e T +
2 rows in set, 1 warning (0.00 sec)

[root@.abs01 admin]# tail -t -n 3 /usr/local/mysql2/data/general. log

2014-12-31T13:21:22.4232417 9 Query select @@version
2014-12-31T13-21:26_00RRN727 9 _Query select * from auery rewrite_rewrite rules Rewrite Result
2014-12-31T13:21:32.7653257 9 Query select * from actor force index(idx_actor_first_name) where first_name = 'JOHNNY'

L]
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MySQL 5.7: —/\B AR TDSQLX AL LTIk

Thank you Davi Arnaut!

o H— N\ AFIZTSALXZEZA LTIk
—H—/\EK, vy a B, SELECTI B TR E R HE
» Windows# &K U Solaris| ZE % It

—>
—>

Batch ALIE Database
SELECT MAX STATEMENT TIME = 109 * FROM my table;
ORACLE
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Generated Column Support

<type> [ GENERATED ALWAYS] AS (<expression>) [VIRTUAL|STORED ][ UNIQUE [KEY]] [[PRIMARY]KEY] [ NOT NULL] [ COMMENT <text> ]

HBLEREN 25 (2FE5E)
- VIRTUAL(default) : 5ednAHBFICETEEIN, T —RFZINT 1 > T vIRDVERSAE]
- STORED: inserted/updatedBF(CETE N, T —H(IRF N, 1> 7Y IAVER BRI BE

Useful for:
- Functional index: create a stored column, add a secondary index
- Materialized cache for complex conditions
root@localhost [USER01]> desc T_Generated_Column;

- Simplify query expression Fed pe TNl | key | default | exra i

|

| pid | int(10) unsigned | NO | PRI | NULL | auto_increment
| pname | \qr(hqr (1024) | YES | NULL

| price | decimal(10,2) | YES | NULL

| qty | int | YES | NULL

| total | dp(1ma1 (10,2) | YES | NULL
5

CREATE TABLE T_Generated_Column (

> pid int(10) unsigned NOT NULL AUTO_INCREMENT,

> pname varchar(1024) DEFAULT NULL,

> price decimal(10,2),qty int(10),

> total decimal(10,2) GENERATED ALWAYS AS (price * qty) STORED,
> PRIMARY KEY (pid)

> ) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4;

Query OK, 0 rows affected (0.02 sec)

ORACLE

| |
| |
| | STORED GENERATED
——————— T e e
rows in set (0.00 sec)

root@localhost [USER01]> insert into T_Generated_Column(pname,price,qty) values('B&;E ",10000,3);
Query 0K, 1 row affected (0.00 sec)

root@localhost [USER0O1]> select * from T_Generated_Column;
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Generated Column Support

Generated Column(c_ﬂ]LL/_ClndexVFEY,D __[ﬁEEOD_C
Whered(ZindexZzFI U@ IA NCT —A%Z i Pl 8

root@10ca?h05t [USERO1]> select * from T_Generated_Column;
- pomm o o +
| pid | pname | price | gty | total

| 10000.00 | 30000.00 |
| 30000.00 | 150000.00 |
| 50000.00 | 50000.00 |

3 rows in set (0. 01 sec)

root@localhost [USER01]> explain select * from T_Generated_Column where total > 100000

b~ Fomm tomm - - pomm e e +-——— Fomm Fomm - +

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | Tiltered | Extra |

D e e A o e o o e e o - +
1 | SIMPLE | T_Generated_Column | NULL | ALL | NULL | NULL | NULL | NULL | 3 33.33 | Using where |

1 row in set, 1 warning (0.01 sec)

root@localhost [USERO1]> CREATE INDEX IDX_TOTAL ON T_Generated_Column (total);
Query 0K, 0 rows affected (0.02 sec)
Records: 0 Duplicates: 0 warnings: 0

root@localhost [USER01]> explain select * from T_ Generated CoTumn where total > 100000;

D e tomm - : : : : :

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered | Extra

- fom pomm b o o o - e o T
1 | SIMPLE | T_Generated_Column | NULL | range | IDX_TOTAL | IDX_TOTAL | 6 | NULL | 1 | 100.00 | Using index condition

e - e e __ S —— B R —— I —— 4 ______

1 row in set, 1 warning (0.00 sec)

L]
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InnoDB - Full Text Search (FTS) - ngram
InnoDB Full Text Search (FTS) [ZT hEFE, BEEFE, HAZEZYHR—F

N-gram support for Chinese and Korean, additional MeCab support for Japanese

CREATE TABLE '"N_DEMO" ( 'FTS_N_ID" bigint(20) unsigned NOT NULL AUTO_INCREMENT, ‘title’ varchar(100) DEFAULT NULL,
PRIMARY KEY ("FTS_N_ID"), FULLTEXT KEY “ngram_idx" ("title’) /*150100 WITH PARSER ‘ngram” */
) ENGINE=InnoDB AUTO_INCREMENT=1 DEFAULT CHARSET=utf8mb4;

root@localhost [ngram]> show variables Tike 'ngram_token_size';
B o +

| variable_name | value |

e e +

| ngram_token_size | 2

e e +

1 row in set (0.00 sec)

root@]oca]host [ngram]> SELECT * FROM N_DEMO WHERE MATCH (title) AGAINST ('sql' IN NATURAL LANGUAGE MODE); root@ﬂoc;ﬂhost [ngram]> root@localhost [ngr‘am]> SELECT * FROM N_DEMO WHERE MATCH(title) AGAINST('Z u» —' IN BOOLEAN MODE);

| FTS_N_ID | title
- - e +
6 | iL\z@“%@ 3
12| F—Z2dFe—33
13 | iL\z T —4 3
- e e +
3 rows in set (0.00 sec)

N root@localhost [ngram]> SELECT * FROM N_DEMO WHERE MATCH (title) AGAINST ('+Z g — -ZFLi1—' IN BOOLEAN MODE);
5 rows in set (0.00 sec)

root@]oca]host [ngram]> SELECT * FROM N_DEMO WHERE MATCH(title) AGAINST('sql' IN BOOLEAN MODE); 6 I gtéﬁgg 1%%
L]

i
2 rows in set (0.00 sec)
root@?oca?host [ngram]> SELECT * FROM N_DEMO WHERE MATCH (title) AGAINST ('+= o — -Z —' IN BOOLEAN MODE);

| FTSLiD | title
+ - (_5_+ —————— N e +
3 rows in set (0.00 sec) I 12 I gt:iggg@fgé [
H—————————- e +

root@localhost [ngram]> ? rows in set (0.00 sec)

L]
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InnoDB - Full Text Search (FTS) - mecab
InnoDB Full Text Search (FTS) [CT HREEE, BEEE, BAFEZYHR—F

N-gram support for Chinese and Korean, additional MeCab support for Japanese

CREATE TABLE "M_DEMO" ( 'FTS_M_ID" bigint(20) unsigned NOT NULL AUTO_INCREMENT, "title" varchar(100) DEFAULT NULL,
PRIMARY KEY (‘FTS_M_ID"), FULLTEXT KEY “mecab_idx" ("title) /*!150100 WITH PARSER ‘mecab’ */
) ENGINE=InnoDB AUTO_INCREMENT=1 DEFAULT CHARSET=utf8mb4;

—————————— +----- - ————————%
e o mm e + :
| variable_name | value | | FTS_M_ID | title | score

e i Y e o Ty
| ft_min_word_Ten | 4 I ERHIHFEOFHTT

| innodb_ft_min_token_size | 2 f{%ﬁtk[ﬂ}ﬁ[;ﬁ$@ﬁ‘@@‘
R N H ysq]

2 rows in set (0.00 sec) m;ggt
TALAF 1 —TITI
PATAF1-TH

FLATEw—AD

rows in set (0.00 sec)

[= s T oy WP, RN N W S )

I
I
I
I
I
I
I
8

root@localhost [mecab]> SELECT FTS_M_ID,title,MATCH

ERHIEEOEHTT
FEEFRIZEEOHFTYT
mysq]

MYSQL

MySQL

YA LIAFa—TI
JIZF1-Tl

FWATE w23

rows in set (0.00 sec)

—_—_ e — ¢
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MySQL 5.7 RCIZH 1T 5:E Y R—HEERE

* Performance Schema: FBEfETIBEHRD TSR DIEN
s ATA MBI EWNNTOBEEYL R

* SYSLOGZLinux/Windows (2R A/ T4 H—K—k
* GISEEEEZ InnoDBMD ZER A > T v X &EBoost.GeometryD i & THHR—
» Securitys@ b L C, A E T LR ELE B A YR —

* Replication for better scalability and availability
* Fabric for high availability and sharding

ORACLE




MySQL 5.7: Performance Schema

AEHEHER SQLX i ETIEHR B hn1E &R
- METTRERDINE « ANTZRZTAOL—T « LT — 30 AL—T &R
— )‘:E'Jd)ﬂﬁﬁ’)"'fjﬁu o X|~7|~77/7~/3/ ¢ MDLD“JQ%EE-I_IFI*&

(Frvvia, RE/NYT7...)

“ y O —KN —_—— s ° w \\:\\ 11— NI
memory. summary %3 —7 L FYRT—RRF—kAUR = ALYRCEDI—HEH

LYK/ TAHYUR/ A—/ . FSUHAHL Y « Server stage tracking
RANFOAE)UNE - EBMETINTLSSALX
© BENLRIERR ¢ AEYDTYRTYUhEF—R—
- AEVRIRE (M) ~YRDHIR
— JLIBEY
- &RX/&®&/D

ORACLE
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MySQL SYS Schema

DBEE. HFEEVERIBYEHZZIE

DBEHEDERIBYEDFEIIRENE e
- H—NOBMENAR. 1—H 0RO, EERBEIISE

table_sce
file

- 'l‘iﬁg Fﬂlﬂ}%@@%%\ ﬁ*ﬁ B J:U‘E&% (urrtt:|lit_g:r(:ﬁ;?ﬁ'c:r|: ' 4

total_connections: :
unique_hosts:
current_memory: (

Torﬂ mpmow aHo( qT_ :

RIRELDEHICIEREUVIBRT 30 0EHO1—
- 1I0EDEWVI7AIVPRLIE, Oy, JXRDELSQLX statenents:

statement_later
statement_avg_later

-T=II A2TYIR AF—X D5t tab]escs

file_io_latency

—“_ > — 4\ * 1 x*%%hb . cur“rwer'q__(;c:rjr:uy;tj i : N
DT —AR=R(CHEFBDSYSFELIBEEE: total comections:
current_memory: 0 bytes

Oracle VSE (E}J E’\J } \077|- — 7>Z t“l —_ ) _tc:taT_rqlerl_lt:r'"_\-’__a ﬁgﬁateﬂj 0 bytes

1 row in set (0.02 sec)

Microsoft SQL Server DMV (Dynamic Management Views) rootglocalnost Lev=lo

ORACLE
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MySQL SYS Schema — sample view (1)

Global Memory usage broken down by allocation type
root@WocaWhost [sys]>se1ect * from memory_global_by_current_allocated \G

alaalaale ol ala als s ols ol ole ale e als b ole sl ale ol ala ale b ale ol ola ale ala ol

row root@localhost [sys]>select * from sys.innodb_ buffer stats_by_table order by data desc Timit 0, lO
event_name: memory/performance_schema/internal_buffers #--—----------—-- I — L oo e e +
current_count: 60 | object_schema | object_name | allocated | data | pages | pages_hashed | pages_old | rows_cached |
. - D Fommm o mmmm oo Fommmmmmoo - e Fommmmm oo Fommmmmmm oo T +
current_a11oc: 89.50 MiB SYS. TABLES . . :
current_avg_alloc: 1.49 MiB TnnoDB System | SYS_TNDEXES .00 KiB
high_count: 60 mysq1 engine_cost .00 KiB | 54 bytes
high_alloc: 89.50 MiB InnoDB System | SYS_FIELDS .00 KiB | 5.04 KiB
high_avg_alloc: 1.49 MiB mysq] server_cost -00 KiB §?g4bytes
P InnoDB System | SYS_DATAFILES . K1B . K1B
1 row in set (O'(Mj SEC) InnoDB System | SYS_TABLESPACES . KiB 2.59 KiB
mysq/l innodb_index_stats . ' 18.11 KiB
root@localhost [sys]> INnoDB System | SYS_COLUMNS .00 KiB | 17.53 KiB
InnoDB SYS_FOREIGN . [ 1.99 KiB
D S T Hommmmmmm oo Ho--mo-- Hommmm oo Hommmmmmm oo Homm oo +
10 rows in set (0 04 sec)

InnoDB Buffer Memory Usage

[REREEREEY e i anll ol el el
[REREEREEY e i anll ol el el
[REREEREEY e i anll ol el el

root@1oca1host [sys]>select count(*) from myhttp.hello;

root@localhost [sys]>select * from
-> sys.schema_object_overview where db = 'sys’;

1 row in set (0.00 sec)

root@localhost [sys]>select * from sys.innodb_buffer_stats_by_table order by data desc Timit 0,10;

mm e o fomm e Fomm e R o fomm e Fomm e +

| object_schema | object_name | allocated | data | pages | pages_hashed | pages_old | rows_cached |

mmmmm e o Fomm e e Fomm e Fomm e fomm e +
PROCEDURE InnoDB SYS_TABLES . 6.98 KiB
InnoDB System SYSTINDEXES . KjB 6.23 KiB
3 rows in set (0.03 sec) mysq] Snginecost 00 KIB | 54 bytes

TrnnnnD 1D
myhttp . iB | 330 bytes
mysq 1 sefver_CusL . i3 DyLES
InnoDB SYS_DATAFILES . ' 2.64 KiB
InnoDB SYS_TABLESPACES . ' 2.59 KiB
mysq/l innodb_index_stats . ' 18.11 KiB
InnoDB SYS_COLUMNS . [ 17.53 KiB

[SERUEE el el el el Ell el el
[SERUEE el el el el Ell el el

[SERUEE el el el el Ell el el

10 rows in set (0.03 sec)

ORACLE
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MySQL SYS Schema — sample view (2)

user_summary_by file_io_type statement_analysis

root@localhost [sys]>select * from user_summary_by_file_io_type;
————————————— + = e 1.

max_latency l query: SELECT * FROM user_summary_by ... [ performance_schema

background | wait/io/ 99 | 808.41 ms | 75.15 ms
background | waity 'f11ef_]1 FRM 9 250.59 ms | 37.22 ms
background | wait/io/file/myisam/kfile 67 | 241.19 ms 7.83 ms
background | wait/ 'f11e 'sq1/s1ow_log 84.44 ms 84.38 ms
background | wait/ 'f11ea1nn0d innodb_log_file 63.67 ms 28.24 ms
background | wait/io/ i 51.38 ms 46.13 ms
background | wait/io/fi f ( t index 23.19 ms 20.17 ms
background | wait/io/file/ 19.77 ms 3.42 ms
background | wait/io/file/sql, / 12.67 ms 9.93 ms
background | wait/io/file/mysy g 3 | 12.60 ms 12.55 ms
background | wait, 'f11e mVﬁVﬁ 11.35 ms 11.25 ms
background | wait/io/ /sql/query_ 1.45 ms 1.39 ms
background | wait/io/fi f S 316.11 us 7
background | wait/io/file/sql/pic 3 | 236.21 us
background | wait/io/file/ qq? /global_dd1_Tog 22.64 us
root waity 'f11e,L5v ‘data 90276 | 3.18 s 4Jb 44 m%
root wait/io/ / ]1f / 159.43 ms | 19.82 ms
root wait/io/Tile/ 74.92 ms 37.00 ms
root wait/io/file/ 72.04 ms 31.49 ms
root waity 'fiTe'mviﬁam'dfiTe 3 | 23.30 ms 3.54 ms
root wait/io/file/sql/file_parser 6 | 1.73 ms 64.16 us
wait/io/ /sql/dbop 542.22 us 69. 09

I full_scan:

| exec_count:

| err_count:

| warn_count:

| total_latency:

I max_latency:

| avg_latency:

| Tock_latency:

I rows_sent:

| rows_sent_avg:

| rows_examined:

| rows_examined avas

| tmp_tabTles:

I tmp_disk_tables:

| rows_sorted:

| Wsort_merge_passes:

I digest: fecedl1fb353a2384ab8e8e8139fea619
| first_seen: 2015-02-19 13:04:45
9. | last_seen: 2015-02-19 13:04:45
_____________ _|_
22 rows in set (0.01

ORACLE
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SYS Schema#fi B 1H R

B The MySQL SYS Schemas%7E

GUI:  http://www-jp.mysql.com/products/workbench/
SCRIPT:https://github.com/MarkLeith/mysqgl-sys

B The MySQL SYS Schema RFI A2 b

https://oracleus.activeevents.com/2014/connect/fileDownload/session/72527FD4
2DFF7B2148314B9E72BE7B6A/CON3751 Leith-mysagl sys schema oow 2014.pdf

B The MySQL SYS Schema (Video Streaming)
KNEw): EIR N U EZAUDT, NOA-NIRERT—5EUT 4
JLt>%—: Mark Leith, Senior Software Development Manager, Oracle

http://www-jp.mysal.com/news-and-events/web-seminars/the-mysql-sys-schema/

ORACLE
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Resize the InnoDB Buffer Pool online
ATATOIN\NYI7—HAZXDF1—=4
F—=AR=ZADERI\NH—>DOZA6ICUT I AA LA TIEL

Separate UNDO tablespace

BHEA> 4> uNDoOJYINIET(MySQL 5.7.5~)
UNDOOY J71 IV 4 ADIENNZ([E)EE T 2FE N BT EE

Dynamic configuration

Making existing settings dynamically configurable

As a design principle for new features & settings
ZOMh, oD DL ITUVT -2 3> D TELEED
A>3 > TEERRECIRDFUI,

ORACLE’

innodb_buffer_pool size

Command-Line Format
System Variable (<= 5.74)

| --innodb buffer pool size=#

' Name [ inno '
_ db buff ;
Varable Scope | Giopg ool Size.
System Variable (>= Dynamic Variapye | o

' Name

innodb_undo_directory
innodb_undo_log_truncate | OFF
1nnodb_undo_logs
innodb_undo_tablespaces

| variable_name | value
= — e o mm e -
| innodb_max_undo_log_size | 1073741824 |
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A2S54 B DYRER (DDL)

Additional Online ALTER TABLE support

- VARCHARY 1 X135k (f81) varchar(100) = varchar(255)
ALTER TABLE T_ONLINE_DDL ALGORITHM=INPLACE, CHANGE COLUMN text text VARCHAR(255);

root@localhost [test]> select @version; root@localhost [UbEROl]> select @aversion;

1 row in set (0 00 sec)
rootfﬂm alhost [USER01]> desc T_ONLINE_DDL;
| Null | Key | Default | Extra

+ + + +
. | NO | PRI | NULL | auto_increment |
| id | int(11) | NO NULL | auto increment | < archar(100) | v | NULL ]
| text | varchar(100) | YES NULL
+

Qu K, cted (0.07 sec)
root@localhost [test]> ALTER TABLE T_ONLINE_DDL ALGORITHM=INPLACE, CHANGE COLUMN text text VARCHAR(255); Records: 0 Duplicates: 0 Warnings: 0
ERROR 1846 (0A000): ALunRITHM INPLACE 1s not supported. Reason: Cannot change column type INPLACE. Try ALGORITHM=COPY.

root@localhost [USER01]>

Rename Index
ALTER TABLE T_ONLINE_DDL RENAME INDEX idx_text TO index_text;

root@localhost [USERO1]> ALTER TABLE T_ONLINE_DDL RENAME INDEX idx_text TO index_text;
Query OK, 0 rows affected (0.02 sec)
Records: 0 Duplicates: 0 Warnings: 0

ORACLE
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MySQL 5.7 : Linux/Unix}RE TDSyslogH7R—

Thank you, Simon Mudd at booking.com
SySIOg®*4747ﬁﬂ_\ o I\ root@localhost [(none)]>show variables like '%syslog%';

oo Fommmmmmmmmm - +

NN 70 \ 70\ N < — 3 LI jj | variable_name | value |
=/ }l/ja\;l yH/ C\ SYSIOg(L—DO %I__I T_{E:(:]“\“{E:(; “““““““ Fommmm +
5YSs
| Tog_syslog_facility | daemon

w ~ ~ =Jur==o , AN
-U-_}\O)Egbjj\/ﬂ /tL/TERIE. I }gg:w;’jgg_gbmdp | k:}r:-l‘SlIQLS?_TEST

H— )BT (CEIEY (CE B O] BE 4 rows in set (0.00 se) ’
SATLZEZR log_syslog (ON/OFF 7:77U|/|\(5tOFF).

[roeriLathl log]# cat /v
Dec 18 11:31:54 Labs01 ] d- _SJb ]
Dec 18 11:31:54 Labs01 mysqld- 5368]
Dec 18 11:31:54 Labs01 mysqld- 5368]
Dec 18 11:31:54 Labs01 mysqld- 5368]
Dec 18 11:31:54 Labs01 mysqld- 5368]
Dec 18 11:31:54 Labs01 mysqld;- '5368]: InnoDB: Using Linux native AIO
Dec 18 11:31:54 Labs01 mysqld- '5368]: InnoDB: Number of pools: 1
Dec 18 11:31:54 Labs01 mysqld- '5368]: InnoDB: Not using CPU crc32 instructions

]

]

]

]

]

]

]

]

Py ”JTG(aT /mysql/bin/mysqld (mysqld 5.7.5-T1abs-http-1log) starting as process 5368 ..
: InnoDB: Mutexes and rw_locks use GCC aTom1( builtins

: InnoDB: Uses event mutexes

: InnoDB: GCC builtin __sync_synchronize()

. ) is used for memory barrier
: InnoDB: Compressed tables use z1ib 1.2.3

Dec 18 11:31:54 Labs01 mysqld;- '5368]: InnoDB: Initializing buffer pool, total size = 128.0M, instances = 1, chunk size = 1.
Dec 18 11:31:54 Labs01 mysqld- '5368]: InnoDB: Completed initialization of buffer pool

Dec 18 11:31:54 Labs01 mysqld- '5368]: InnoDB: Highest supported file format is Barracuda.

Dec 18 11:31:54 Labs01 mysqld- '5368]: InnoDB: Creating shared ahWPx[aLe for temporary tables

Dec 18 11:31:54 Labs01 mysqld- '5368]: InnoDB: Setting file './ibtmpl' size to 12 MB. Physically writing the file full; Ple:
Dec 18 11:31:54 Labs01 mysqld- '5368]: InnoDB: File '.fihtmpl' size s now 12 MB.

Dec 18 11:31:54 Labs01 mysqld- '5368]: InnoDB: 96 redo rollback segment(s) found. 96 redo rollback segment(s) are active.
Dec 18 11:31:54 Labs01 mysqld- 15368]: InnoDB: 32 non-redo rollback segment(s) are active.

ORACLE
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Improved Tools

Improved innochecksum

Specify checksum algorithm (innodb,crc32,none)
Rewrite current checksum (--write )

supports files greater than 2GB in size

SSL support to mysqlbinlog tool
JE—NMOAIDRAEDIBEZIESAL

[root@misc0l mysqll# /usr/Tocal/mysql/bin/innochecksum -C crc32 --verbose user_tablespace0l.ibd

variables (--variable-name=value) ) ‘ .
and boolean options {FALSE|TRUE} value (after reading options)

count
start-page
end-page

allow-mismatches

write

page-type-summary

nage-type-dump (No default value)
log (No default value)
[root@misc0l mysqll# |

[root@miscOl mysqll# ./bin/mysqlbinlog —-help | egrep ssT

If set to ON, this option enforces that SSL s

server. To disable client SSL capabilities use —-

(Defaults to on; use --skip-

Rewrite of mysql upgrade into C from perl

Allows direct calls to things like mysqlcheck

Rewrite of mysql_secure_installation and mysql_install_db scripts to C++

Improve security and fix issues

ORACLE
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MySQL 5.7: GIS - Boost. Geometry&a)ﬁt‘A~

MySQL Workbench

HMEI—FOEZHRZ —
IZIrUaEﬁg( 'lﬁ$&0)_+ﬁ O o @G E.
R IEERD 74T

OGC(Open Geospatial Consortium)ZEHL
INDA— U ADMR E
Boost.Geometry[ZLBHFNE
i s e 1, rou +

ITEXR/IN—REDR
FRISERGAZ2=T o I?Bl:}fBEr“EEFISE#ENUEE""“ fi

“geom_ geometry
. N _user  varcha

version
Boost.Geometry~MDAV M JE 21—k et ST har o

uid 1HT(llJ DEFAULT NULL,
“changeset” int(11) DEFAULT NULL,
tags text, R
UNIQUE KEY i_nodeids ( id ),
SPATIAL KEY 1i_geomidx ( neom ),

{5) ALTER TABLE T—77 JL- 44 add SPATIAL index(51 4 );

 FULLTEXT KEY tags ( tags )
) ENGINE=InnoDB DEFAULT CHARSET=Tatinl
1 row in set (0.00 sec)

ORACLE’
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GIS - InnoDB Spatial Indexes

R1[R2] |

Root page

* R-tree based
— Full transactional support

Branch pages

. . |R8|R9|R10| |R11R12| | [R13[R14] Leaf pages
— Predicate locking to prevent phantoms

— Records contain minimum bounding box TR
o R T m~ || oieee
Small and compact : C%Z/ A5 Fm:
— Currently only supports 2D data I e | |
] | | o |
* We would like to add 3D support in the future I ot = L Tl
S s T e T

— Supports historical spatial index DDL syntax e e B ol i

| | : - | R18 |

N et R | [R17 !

:EHE : R16 : R19 :

|: I e o S | E :l

I '

-[R15 |

1 |
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MysQL 5.7.7 TFa1UF7 1 D5R{L
1-E8EtF1UFT+
* mysql_install_dbd¥> RIEHELES

— mysqldD--initialize £z (d--initialize-insecure A 73> THIERAL,

« CREATE USERSZEALTER USERSZ(CA TS 3B
— SSL, PASSWORD EXPIRE, ACCOUNT [LOCK | UNLOCK]

mysql_install_db --user=mysql

S

mysqld --initialize --user=mysq|

* mysql.userT—J JLMDPassworddlHlauthentication_string([CZEE(C

* SET PASSWORDS B KLUPASSWORD()BEEIN I EHESZ
— ALTER USERX TS TEZHEES

- ENCRYPT, DES_ENCRYPT, DES_DECRYPTEIZNIFHELE AESHELZ

ORACLE
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Security - Encryption, Passwords, Installation

AES 256 Encryption (Default in MySQL 5.7)

JINAD—RO-FT—23>RJS—
ARV AER, - —BEA[ TR ERIEE

Deployment: T AL NCERICEAA A=) 21755 H 0] 88
A AN=IVFICT A LRBINAD— REESTE/EZ DT HD > M lbR
FARTHIU N, - = (test), TEI7AIUSMERRESNIRRDE LU

[ Global Configuration ]

enum(' ", "ANY', "X509", 'SPECIFIED") i i
pHunC ANY | - NULL SET GLOBAL default_password_lifetime = 180;
blob NULL

_ bject blob NLL | [ Individual user accounts ]
max_questions int(11) unsigned 0

ax_updates Int(ll) unsigned 0 ALTER USER joro@localhost PASSWORD EXPIRE INTERVAL 90 DAY;

!

!

!

!

!
. | . .
max_connections | ) unsigned 0

|

|

!

!

!

|

ss1_type
ss1_cipher
x509_issuer
x509_subject

max_user_connections int(11) unsigned 1] .

plugin char (64) J mysql_.n]  ALTER USER joro@localhost PASSWORD EXPIRE DEFAULT;
authentication strina Text NI | .

password_expired grjltm'HZT'N' "Y' HULL ALTER USER joro@localhost PASSWORD EXPIRE NEVER;
Cimestamp ‘ES

smallint(5) unsigned NULL

enum('N","'Y")

password_last_changed
password_lifetime
account_locked

45 rows in set (0.01 secj'

ORACLE
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[
Se c u r I t -—— SS L P rox U Se r root@localhost [mysql]> CREATE USER proxy_base@localhost;
’ Query OK, 0 rows affected (0.00 sec)

root@localhost [mysql]> CREATE USER admin_1@localhost;
Quer , 0 rows affected (0.00 sec)

SS L o alhost [mysql]> CREATE USER admin_2@Tocalhost;
0 0K, 0 rows affected (0.00 sec)
calhost [mysql]> GRANT PROXY ON proxy_base@localhost TO admin_1@localhost;

Enab|Ed by defaU|t ery 0K, 0 rows affected (0.07 sec)

host [m_\_-’?]r_cﬂ]::» iRANT PROXY ON proxy_base@localhost TO admin_2@localhost;
H H H , 0 rows affected (0.00 sec)
Auto-detection of existing keys and certs -
root@localhost [mysql]> GRANT SELECT ON USERO1.* TO proxy_base@localhost;
Query OK, 0 rows affected (0.00 sec)

Auto generation of keys and certs when needed

NeW helper Utlllty mysql_SSI_rsa_Setup [admin@misc0l ~]$ /usr/Tlocal/mysql/bin/mysql -u admin_1 -p
Enter password:
Welcome to the MySQL monitor. Commands end with ; or \g.
Your MySQL con id is 6

Exte n d e d P roxy U S e r S u p p O rt Server version: c-log MySQL Community Server (GPL)

Copyright (c) 2000, 2015, Oracle and/or its affiliates. All rights reserve

Added BU||t—|n Authent|cat|on Plug“’]S SuU pport for Proxy Use rsS oracle is a registered trademark of Oracle Corporation and/or its

affiliates. Other names may be trademarks of their respective
owners.

Allows multiple users to share a single set of managed privileges | ——
Proxy:L—b‘“—(i\ MySQL5.5h5HR— haNTUVRHEBET I N, ' ) feoessio
BINORETZT1 > ETURZ, MySQL5.7.7RCH'SIE. MySQLEEXED
mysql_native_password &sha256 passwordiRsfz#HR— NI 3ET,

FDFEER(CTHIY NEIBZITOIENHERDLSCRDEL.

SET @ @global.check proxy users = ON;
SET @ @global.mysql_native_password_proxy users = ON;

admin_1@locaThost [(none)]:

R L]
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=)

MySQL5.7(EMysQL 5.6 LEEL THERIR(C/\NTIA =Y > AN E_ELTVE T,

Read Only (Point Select) CHY24&DULIE 4 EE,

BAFO AT LY —-R%2LD, BRIERT BN B 8ECRDEUI,

PR T — A0 - BN G R BEREREA T >3 HIENSNIZE T,

General Tablespace, Temporary Tables, X ARZRZEFDInnoDBEHEDINEH
2 ZRAAFNTOVBERERC, ATTYAY-D4%EEEME_ELTUWSDT,

—~—

ZTNENDIRIE(CILU T, ZER(INTA-NY > ADERE{ L Z1TOE
BHICBWVTIE, SYSAF—NZERNERHU. MySQLOYR T Z

=N EJEETCT,
[ EEFREMTI(C

ZEX (BRI BN G R PRVIANTIRAT L2 DL EFESEHSEH

MySQL5.7 CHEFTZ(SBNNEN. BICH—-EXFI> 451 L %[o

oJBE(CIRDFUIZ, 2. MySQL5.6 CEANSNIEA> 51 > DDLLE(CEIL TH.

WF I BE

EHEIEET I,

ORACLE
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