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mysqgl> update tl set data=json_ insert(data, "S$.key3", "value3");

CREATE TABLE " tl°
( mysql> select * from t1;

"id" int(11l) NOT NULL AUTO INCREMENT,

, S +
"data  json DEFAULT NULL, id data
PRIMARY KEY (~id") ' ' H
ENGINE=InnoDB DEFAULT CHARSET=utf$§: T
) 1 {"keyl": "valuel", "key2": "value2", "key3": "value3"}
-t +

mysql> INSERT INTO tl(data) VALUES( 1 row in set (0.00 sec)

'"{"keyl": "valuel", "key2": "value2"}');

> = n . n n " o
Query OK, 1 row affected (0.00 sec) mysqgl> update tl set data=json_replace(data, "S$.key2", "VALUE");

mysqgl> select * from tl;

T Sy Sy Sy Uy Sy Sy Sy Sy +
mysqgl> select * from tl; 4 dat
e e + N * N ata N
id | dat e
l_i__l__f_f _________________________________ l 1 {"keyl": "valuel", "key2": "VALUE"}
e __ +
1 " k 1 " " l 1 " " k 2 " . " l 2 " .
l____l_f__fz _____ Y?_ff__:___fz _____ Y?_ff__i_l 1 row in set (0.00 sec)

1 ' t (0.00
row in set ( sec) mysql> update tl set data=json array append(data, "$.key2", "extra");

> * .
mysql> select data->"$.key2" from t1; mysqgl> select from t1;

e o +
R H | id | data |
data->"$.key2"
— N e e —————————————————————— +
rraluel"” | 1 | {"keyl": "valuel", "key2": ["VALUE", "extra"], "key3": "value3"} |
S +
N S +

1 row in set (0.01 sec) 1l row 1n set (0.00 sec)
mysqgl> update tl set data=json remove(data, “$.key3");

1> select data->"$.key[0]" from t1;
mysql> select data->"$.key[0]" from mysql> select * from tl;

Tom e N + + +
data->"S.key" sttt
T N | id | data |

NULL +————t——r—r—rrrrrrrrrrrrrrrrr—rr e — — - +

e + | 1 | {"keyl": "valuel", "key2": ["VALUE", "extra"]} |

L ey S +

1l row in set (0.01 sec) 1 row in set (0.00 sec)



Functional Ingex

- Generated (Virtual) Columns

1. ALTER TABLE t2 add 'sum™ GENERATED
ALWAYS AS ((a + b)),

2. ALTER TABLE t2 add key idx_sum(sum);




Functional Ingex

CREATE TABLE t2 (

“id> int(ll) NOT NULL AUTO INCREMENT, - Generated columns
“a> int(11) DEFAULT NULL,
b il‘lt(ll) DEFAULT NULL, o Emsert/updateﬁj‘@ﬁﬂ-ﬁ-ﬁ

“sum™ bigint(20) GENERATED ALWAYS AS ((~a~ + ~b~)) VIRTUAL,
PRIMARY KEY (~id"),
KEY idx sum ( sum )

) ENGINE=InnoDB DEFAULT CHARSET=utf8;

o RAVFEF

mysqgl> update t2 set sum=1000 where id=20;
ERROR 3105 (HY000): The value specified for generated column 'sum' in table 't2' 1is not allowed.

mysql> explain select sum from t2 where sum=4296620;

S PR S S ——— S S —— e S —— N R S S —— S S —— S R
| id | select type | table | partitions | type | possible keys | key | key len | ref | rows
S ST S S S —— S S S—— S N S o Fomm S S ——
| 1 | SIMPLE | t2 | NULL | ref | idx sum | idx_sum | 9 | const | 1
S O Sy S S —— S S S — S Fmm e Fmm e S S — S S —

1l row in set, 1 warning (0.00 sec)

_____________ +
Extra |
_____________ +
Using index |
_____________ +



- Generated columnszs#!

Functional Ingex

* VIRTUAL.

. BHRSAITHAR, FaAEHREE

* online add/drop

e STORED:

o« MEBII—HFHEERTY, BNEEM

o insert/updatelyITH, EIHMEEEELF

* add/drop&=SEFREE



Index on JSON field

mysqgl> select * from t1;

| {"keyl": "valuel", "key2": ["value2", "extra"], "key3": "value3"} |
| {"code": 1, "error": ["sql has syntax error", "invalid user id"], "event": "query user"} |

mysqgl> alter table tl add sql error varchar(255) GENERATED ALWAYS AS (JSON_ SEARCH(data, "all", "%sql%", NULL, "S.error")) NULL;
mysqgl> alter table tl1 add key idx sql error(sql error);

| # CREATE TABLE “t1° ( |

| # “id® int(11) NOT NULL AUTO INCREMENT, I

|# “data” json DEFAULT NULL, |

I# "sql error  varchar(255) GENERATED ALWAYS AS (json_search( data , 'all’, '$sql%',NULL, 'S.error')) VIRTUAL,
#  PRIMARY KEY ( id"),

l# KEY ~idx sql error” (~sqgl error”)

| # ) ENGINE=InnoDB DEFAULT CHARSET=utf8; |

mysgl> explain select * from tl where sqgl error 1like $.error[%';

e TRRRRRN -y R S TR e Fmm——— S TRy S TRy S L TR —— e T——— e T—— Fommme— e o TR +
id select type table partitions type possible keys key key len ref rows filtered Extra
Ry o —— o S S e e e ——_—— S P ——— S ——— e —_——— e - +
1 SIMPLE tl NULL range idx sql error idx sql error 768 NULL 1 100.00 Using where

N S S S BN . R —— Y BN N —— N —— Y ¥ S e N N — +



Y: 525X 1000,000:K # {1 AT T 22 RIRY (5]
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http://erthalion.info/2015/12/29/json-benchmarks/
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Boost.Geometry

Data type:

* POINT, LINESTRING, POLYGON, /MULTIPOINT, MULTILINESTRING,
MULTIPOLYGON, /GEOMETRYCOLLECTION

Native ST_Distance_Sphere

o ~20x faster than stored procedure
GeoJSON

e {“type": "Point’, "coordinates”;: [11.11, 12.22]}
GeoHash

 B+tree index on generated hash values



CREATE TABLE " t3  (
“id> int(11) NOT NULL AUTO INCREMENT,
"obj  geometry NOT NULL,
PRIMARY KEY (~id"),
SPATIAL KEY “idx obj~ (~obj)
) ENGINE=InnoDB DEFAULT CHARSET=utf8;
1l row in set (0.00 sec)

mysqgl> insert into t3(obj) values (ST GeomCollFromText('POLYGON((116.438096 40.041324,116.441827 40.039743,116.441748
40.03245,116.429164 40.032607,116.430023 40.038981,116.430205 40.040657,116.430731 40.04161,116.432298 40.04378,116.438096
40.041324))"));

mysqgl> set @g='POLYGON((O 0,10 O,10 10,0 10,0 O0),(5 5,5 7,7 7,7 5,5 5))"';

mysqgl> explain select ST AsText(obj) from t3 where st contains(obj, ST GeomCollFromText (@g));

PR R S R —— S TR RR S P —— S TR o —_—— o —_——_— S p——— S R —— S TR RN S TRy - +
id select type table partitions type possible keys key key len ref rows filtered Extra
S R R S S —— S R S R — e o —_—— o —_—— S ——— S R — S P —— S +
1 SIMPLE t3 NULL range idx obj idx_ obj 34 NULL 25042 100.00 Using where
et S S — S SRR —— S S — S SRy —— e ——_—— e —_—— S ——— S P — S TSRS —— S SRSy —— +

o BOEESHR MK

mysqgl> explain select ST AsText(obj) from t3 where st contains (ST GeomCollFromText (@g), obj);

L T o ———— fomm tommm——— T e Fmmm e T p—— e ———— tmmm tmmmm +
1id select type table partitions type possible keys key key len ref rOwS filtered Extra
S R Ry S R e o ——_—— S SRRy Sy Sy Sy e —_——_—— o ——_—— S R —— o —_—— Fmmm e e +
1 SIMPLE t3 NULL range idx obj idx_obj 34 NULL 25042 100.00 Using where
e Ry SRy S TR Fmm e S TR —— TSy o —_—— o —_—— T p—— S TR S RS S S TRy S +

A ~7 45t
. . . . A/ @E%/[\POlNTE/‘] éiﬂjz

mysql> explain select ST AsText(obj) from t3 where st contains(obj, POINT(1,1));
TR RN S T —— S TR S TR —— S TR R o ——_—— o —_—— - S T ———— S T———— tommmeme e e +
1id select type table partitions type possible keys key key len ref rOws filtered Extra




Gis functions

o ST_Contains/ST_Crosses/ST_Disjoint/ST_Equals/
ST_Intersects/ST_Touches/ST_Overlaps/ST_Within

e ST Intersection/ST Union

®* MOlre —> MySQL 5.7 Gis Functions



https://dev.mysql.com/doc/refman/5.7/en/spatial-function-reference.html

MySQL 5.7 Gis VS. PostGis

SEEH Lt BEE

HEITHE
PostgreSQL + PostGis plugin Gist 2D,3D | FEFE Y Y
2D + 5 N

MySQL 5.7 Boost.Geometry | Internal R-tree (planing) | (planing) (planing)




Parallel replication

» --slave-parallel-type=type

« DATABASE (dbZi5IF1TEH, 5.6kR4A<5|A)

e LOGICAL CLOCK (transactionZkZHTE )

e --slave-parallel-workers=#

o MEEZIIE (perconaiZfit)

e AMTS ->3.5x times performance
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Speedup

Speedup of the Multi-threaded Slave Applier:
(Sysbench RW)

10,3

6,4

9

STS 2T 4T 8T 16T 32T STS 2T 4T 8T 16T 32T STS 2T 41 8T 16T 32T STS 2T 4717 8T 16T 32T

no binlog on slave with binlog on slave no binlog on slave with binlog on slave
Durable-settings Non-durable settings
~—0—STATEMENT ~0—-ROW ~ ®-=ROW minimal images

multi-threaded-replication-performance-in-mysqgl-5-7



http://mysqlhighavailability.com/multi-threaded-replication-performance-in-mysql-5-7/

Statement timeout

e server side timeout

e --max_execution_time=#(ms)

« SELECT statement only

mysql> set max execution time=1000;

Query OK, 0 rows affected (0.00 sec)

mysql> select count(l) from t3 a, t3 b where a.id>1 and b.id> 1;

ERROR 3024 (HY000): Query execution was interrupted, maximum statement execution time exceeded



Vultl-source replication

FriErE =/ EEEin
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BIAZHE. MyData2 & Hiz4s % (MariaDB 10.0.20)




CJK Parser

“id> int(11) NOT NULL AUTO INCREMENT,

“content  varchar(512) CHARACTER SET utf8mb4 DEFAULT NULL,

PRIMARY KEY (~id"),

FULLTEXT KEY "ft content™ ( content™) /*!50100 WITH PARSER "ngram */
) ENGINE=InnoDB DEFAULT CHARSET=utf8

™~ ngram_token_size=2(default)

mysqgl> select * from t4;

1 | ZRHEE (JtR) BFESARAA

2 | WM _EarET, 48F KRR

3 | B8, UHAEEZATE
gy g g +
3 rows 1n set (0.00 sec)

mysqgl> select * from t4 where match(content) against('% = ' IN NATURAL LANGUAGE MODE);

ey +
| id | content |
Sy +
| 3 | Z2R, IEEFZRANE

| 1 | ZEHFE JER) BFESERAE
Sy +
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http://www.mysql.com/why-mysql/benchmarks/

\Vliore

offline mode for management
online innodb buffer pool resize
online enlarge varchar size(metadata change only)

online rename index(metadata change only)
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