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MySQL 5.7 57 2 3

o M}/SQL-S.S O M?I?‘QL-S.G M}/SQL.SJ + Add comparison
Search term Search term Search term

2016.11 A JF45, 5.7 54
ROy
2016.12 7, 5.7 17ThA K%

fi, X FFgroup replication
52 F, 2013.4.23 K475.7,

1/1/16-5/27/17

Interest over time @
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The Road Ahead

MySQL Document Store S 1\/ Read Scale-Out S 3

Relational & Document Model Async Replication + Auto Failover

MySQL HA S 2 aIe Write Scale-Out S 4
Out-of-the-box HA Sharding
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2x Faster than MySQL 5.6
3x Faster than MySQL 5.5
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MySQL 5.7: Sysbench Read Only (Point Select)

8 16 32 64 128

\ connections

Starts with 8 Threads
What about 2-4 threads?

256

512

1,024

645,000 QPS

——MySQL 5.7

—MySQL 5.6

—ySAQL 5.5
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1.5x Faster than MySQL 5.6 17,000 TPS
2.5x Faster than MySQL 5.5
MySQL 5.7: Sysbench OLTP Read Write

———MySQL5.6

—MySQL 5.5

64 128 ‘ 212 1,024 Intel(R)

Connections

2017 PHP £ F&EAS (£ | 2




EHE ST

AN
H
RIS MRETR T ; MBS R PERETETT ; page cleanWCREETT ; 5B 5| T RCRIETT
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\

buffer pool online resize ; varchar in-place enlarge ; & £ JF 1 B4R

LA X 5

monitort 5% ; undo log truncate ; LA X i X ZFEFB R 28] ;
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B FEMYISAM T
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Feature

Full Text Indexes

Portable tables
(tablespaces)

Spatial Indexes/RTREE
(GIS)

Last update for table

Suitable for temp tables

Fast count(™)

InnoDB

Since MySQL 5.6

Since MySQL 5.6

Since MySQL 5.7

Since MySQL 5.7

(http.//dev.mysql.com/worklog/task/?
id=6658)

Since MySQL 5.7

Also complex selects uses
InnoDB ondisk temp tables

*Faster in MySQL 5.7 but
does not store counter
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InnoDB vs MylISAM (as Optimizer SkE)

8

threads
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InnoDB buffer pool J1REHE 5

N EUN N IR AT
o H KU/ NEEREIGR /7N R, ANt AR, B 5enk,

L =Nt =

e X &Einnodb buffer pool dump pect, R -3 Hm A7 2HE ;
s XA E IR, HRYEIinnodb io capacity i B H 3l [RHillbuffer pool dumpHJiE i,
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VARCHAR 1n-place enlarge

* 255 F IR EL T i
o NESER255K AT M Bl IR 2 8 %%
-u S IMVARCHARY K EZ T & ] ;
W ELIE VB AN VARCHARAFIEY KKK E T ;
e RNiT, AZFFVARCHARAI K FEin-place 4 i,
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HA InnoDB 5

page clean

xﬁ@%%

3% &@ 7' “fé,;?

[ B 2456 M S 38 22 0] . A~ S Tinnodb undo log truncate=1i% X Fi%Ppage cleanerZife, i K5 | P& T RCREE I3

sxredo, % change buffer, #i 1, Y4undo logitAit rmdirty page flush&=: InnoDBJ; EXFFTIX, RERHE

B /) innodb max undo log sizeH H 3] R A S e
truncate %’5: 1
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W Emaster 5551 28 RAFTER SYNC 8¢

HFLOGICAL CLOCKH FH#EAS 7t Gelera Cluster (PXC) Z&#), AFTER_COMMIT, #2& & il AT 5E i ;
XFF—ME T, HEZNTRS W9FEAF S, N APREPAREA. X FFE RIFTEN, Hﬁﬁm e Belle, RHME LB E (BITRIMT
S RB— MRS RS, Al A H)FS5AN v LIAESLAVEFAT M WM, R FflnnoDB5| 2, Frf ), R A e

TR IEAS M S s . AR RGN 15, RBR
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MySQL 5.7 : Performance Schema

Stored
programs

Prepared
statements

Metadata
locks

Connection
type InnoDB
Stages

ORACLE’

transactions

User
variables

Global/Session
variables/status

Replication
summary
tables

Configurable
digest size

Scalable

memory
allocation

Copyright © 2015, Oracle and/orits affiliates. All rights reserved. |

History per
session

39
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sys schemalt 5k

schema_auto_increment_columns
schema_index_statistics
schema_object_overview
schema_redundant_1indexes
schema_table_lock_walts
schema_table_statistics
schema_table_statistics_with_buffer
schema_tables_with_full_table_scans
schema_unused_1indexes
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sys schemalt 5k

yejr@zhishutang.com[sys]> select table_name, rows_fetched, rows_inserted, rows_updated, rows_deleted,
1o_read_requests, 1o_read, io_write_requests, i1o_write from schema_table_statistics
where table_schema = 'world' and table_name =
e nn-eam- ek o e e o e ---- e -—-—-—--—- P o o e e e prmrccnccce--- +

| table_name | rows_fetched | rows_inserted | rows_updated | rows_deleted | 1o_read_requests | 1o_read | 1o_write_requests | i1o_write |
o m——————— - - - $rmrmm - e - $rmm—————— e ——-—— - +

17037 | ‘ 16 | 1.49 K1B | 67 | 660.73 K1B |
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sys schemalt 5k

yejr@zhishutang.com[sys|> select index_name,rows_selected, rows_inserted, rows_updated,
rows_deleted from schema_index_statistics where
table_schema = 'world' and table_name = 'city' and
index_name = 'CountryCode’;
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sys schemalt 5k

yejr@zhishutang.com[sys]> select * from schema_redundant_indexes\G
L EEEEEREEEEREEREEEEEEEEEEEEE S E 1 row R R EEEREEEEEEEEEEEEESEESEESEEE S

table_schema: world
table_name: countrylanguage
redundant_index_name: CountryCode
redundant_index_columns: CountryCode

redundant_index_non_unique: 1
dominant_index_name: PRIMARY
dominant_index_columns: CountryCode,lLanguage
dominant_index_non_unique: 0
subpart_exists: 0
sqgl_drop_index: ALTER TABLE "world . countrylanguage DROP INDEX "CountryCode
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sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila
sakila

sys schemalt 5k

address
address
clty
customer
customer
customer
f1lm

f1lm

f1lm
film_actor
film_category
film_text

1dx_actor_last_name
1dx_fk_city_1d
1dx_location
1dx_fk_country_1id
1dx_fk_store_1d

1dx_fk_address_1d
1dx_last_name

1dx_title
1dx_fk_language_1id
1dx_fk_original_language_id
tdx_fk_film_1d
fk_film_category_category
1dx_title_description
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sys schemalt 5k

yejr@imysqgl.com [sys]>select * from sys.innodb_lock_waits\G
3k 3k ke k sk kk ok kR kK KKK KKK KKKKKKKXK 1 row kKK kKK KKK KKKKKKKKKKKKKKKKXK

wait_started: 2017-02-13 15:32:54
wait_age: 00:00:30
wait_age_secs: 30
locked_table: "test . tl1
locked_index: PRIMARY
locked_type: RECORD
waiting_trx_id: 248632
waiting_trx_started: 2017-02-13 15:32:54
waiting_trx_age: 00:00:30
waiting_trx_rows_locked: 1
waiting_trx_rows_modified: 0
waiting_pid: 24
waiting_query: select * from tl where cl=2 for update
waiting_lock_1id: 248632:293:3:3
waiting_lock_mode: X
blocking_trx_id: 248631
blocking_pid: 22 €=
blocking_query: NULL
blocking_lock_id: 248631:293:3:3
blocking_lock_mode: X
blocking_trx_started: 2017-02-13 15:32:37
blocking_trx_age: 00:00:47

blocking_trx_rows_locked: 1 4=
0

blocking_trx_ _modified: . S
P i A 2017 PHP £EFEE+2 [ &€ | 2

sql_kill_blocking_connection: KILL 22




sys schemalt 5k

yejr@zhishutang.com[sys]> select * from schema_table_lock_waits limit 4\G
2 o o o ok ok ok ok o o 3k K o o ok K 6 o ok K ok o ok o o ok ok 1‘ row o o 2 ok o o ok ok ok ok K o o ok K o o ok K o o ok oK o ok ok ok

object_schema:

object_name:
waiting_thread_id:
waiting_pid:
waiting_account:
waiting_lock_type:
waiting_lock_duration:
waiting_query:
waiting_query_secs:
waiting_query_rows_affected:
waiting_query_rows_examined:
blocking_thread_id:
blocking_pid:
blocking_account:
blocking_lock_type:
blocking_lock_duration:
sql_kill_blocking_qguery:
sql_kill_blocking_connection:

world

city

108

72

root@localhost
SHARED_READ
TRANSACTION

select * from city limit 4
21

)

)

106

70

root@localhost
SHARED_NO_READ_WRITE
TRANSACTION

KILL QUERY 70

KILL 70

yejr@zhishutang.com[sys]> show processlist;
bl SO DL G tm—————- e —————— tm———— e e et Ll S DL C L L e e e e e A e - +

| Id | User | Host | db

e et tem-r - tmm————- tmmm—————- tom———- e L L DL L e e DLl e e L L S P L LT +

| Coomand | Time | State

| 70 | root | localhost | world | Sleep 49 |

| 71 | root | localhost | sys
| 72 | root | localhost | world | Query

| Query @ | starting
31 | Waiting for table metadata lock | select * from city limit 4 |

| show processlist
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| Y
S)

gl

sys schemat

yejr@imysqgl.com [sys]>select * from x$%$i1o_global_by_file_by_bytes
-> order by total_written desc limit 1\G

3 3k 3k 3k 3k 3k 3k 3k 5k 3 K 3K %k K 5K 5k K kK 5K K kK K 5k kK kK kK K 1

file:
count_read:
total _read:

avg_read:
count_write:
total_written:
avg_write:
total:

write_pct:

/Volumes/DATA/mysqgl/test/s1d.1bd
3046

49954816

16400 .13606

4054

95322112

23513.1011

145276928

65.61

rOWwW 3 3k 3k 5k 5k 3k 3k 3k >k 3k 5k 5k 3K %k 5K kK K 5k 5k %k %k K kK %k Kk ok Xk
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sys schemalt 5k

yejr@zhishuedu.com [sys]>select db,exec_count,query from statement_analysis order by exec_count desc limit 10;
femmecccccccccceceee. L e e e e e e e e e e e e e e e e e e e e +
| db | exec_count | query I

L ettt e e e e e e e e e e e e e e e e e e e e e +
' = round ( rand” ( ) * 7 ) ;
‘round” ( ‘rand” ( ) * 7 ) ;
SELECT @@ version_comment ™ LIMIT ?

UPDATE "t1° SET ¢4 = 7 WHERE "¢l
INSERT INTO "t1° SELECT 7, ...
information_schema SHOW ENGINE "1innodb™ STATUS
test SELECT ?
SYS SELECT IF C "isnull”® ( "perfor ... _host_by_event_name  GROUP BY
NULL SHOW PROCESSLIST
SHOW TABLES
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| Y
S)

gl

sys schemat

yejr@zhishutang.com[sys|> select * from memory_global_total;

| 3.48 G1B
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sys schemalt 5k

yejr@imysql> select event_name,SUM_NUMBER_OF_BYTES_ALLOC from
memory_summary_global_by_event_name

order by SUM_NUMBER_OF_BYTES_ALLOC desc LIMIT 10;

i SUM_NUMBER_OF
éveni_name _BYTES_ALLOC

23839472166
memory/sql/Filesort_buffer:sort_k 2754080008
263295006
1830295888
97762933
94613198
409615108
30041222
178511200

memory/sqgl/QUICK_RANGE_SELEC 173118272
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sys schemalt 5k

yejr@imysqgl>select event_name, SUM_NUMBER_OF_BYTES_ALLOC from

memory_summary_by_thread_by_event_name

order by SUM_NUMBER_OF_BYTES_ALLOC desc limit 20;

t SUM_NUMBER_OF
event_name _BYTES_ALLOC

1|[{memory/innodb/buf buf pool 139722752

1{memory/sal/Log event 41576778

1|memory/sal/THD::Session tracker 35384895
1|memory/sal/thd:main_mem root 33832032

memory/sal/NET::buff 33402726
memory/innodb/memOmem 30407948

thread id

123
2327

memory/innodb/memOmem 30407948
1220|memory/innodb/memOmem 30407948
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Optimizert 5&

il

b

Vbl
J

3
by
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« UNION ALL A~/ 2 mbr R (R
o« INF 25 1H) R 2
o HE 2R
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EXPLAINI® 55

—

« B E Y RINEEASESSIONAFYSQLIS Tt K]

— EXPLAIN FOR CONNECTION 3306

lll

/QD/\

—

/

A E S R, W REFE BB T I RMSOME

JPARTITIONS/EXTENDED % 1T

= I
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JSON & Generated Columns

Create Table: CREATE TABLE json_test (
"1d” 1nt(11) NOT NULL AUTO_INCREMENT,
“data’ json DEFAULT NULL,

PRIMARY KEY ( 1d )

) ENGINE=InnoDB AUTO_INCREMENT=3 DEFAULT CHARSET=utfg&

yejr@imysqgl.com [test]>select * from json_test where data->'$.type' = 'line';
it e +

| 1d | data |
. et +

| 2 | {"type": "line", "coordinates": [-87.9101245, 41.7585879]} |
s et +

1 row 1n set (0.00 sec)

yejr@imysqgl.com [test]>select * from json_test where json_extract(data,'$.type') = "line';
T -

| 1d | data |

D e L e e e L L L L +

| 2 | {"type": "line", "coordinates": [-87.9101245, 41.7585879]} |
o — e ——————— —— — — — — — — — +
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JSON & Generated Columns

yejr@imysqgl.com [test]>explain select * from json_test where data->'$.type' = "line'\G
>k 2k 3k 2k 3k %k K 3k K 3k 5k %k 3k 5k 2k 5k >k %k >k %k 5k Kk Kk Kk kK 1. row % 2k 3k 2k >k >k >k >k >k 3k >k 3k >k 3k >k %k >k %k >k %k >k %k >k %k kK k kK

1d:
select_type:
table:
partitions:
type:

possible_keys:
key :

key_len:

ref:

FOWS :
filtered:
Extra:

1

SIMPLE
json_test
NULL

ALL

NULL

NULL

NULL

NULL

2

100 .00
Using where
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JSON & Generated Columns

yejr@imysql.com [test]>alter table json_test add data_type varchar(255) GENERATED ALWAYS AS (data->'$.type') VIRTUAL;
Query OK, @ rows affected (0.04 sec)

Records: @ Duplicates: @ Warnings: 0

yejr@imysqgl.com [test]>alter table json_test add key (data_type);
Query OK, @ rows affected (0.03 sec)
Records: @ Duplicates: @ Warnings: 0

yejr@imysqgl.com [test]>explain select * from json_test where data_type =
o m e mmmmmm— - F-mm F—mmmmm - - Fomm e F-—m - F-—m - - - F-—— - -

| 1d | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered | Extra |
et fommmm - Fommmmmm - - ommm e Fo-mmmm - F-—mm—— - - f-—m——- F-—— - f-—m———-

1 | SIMPLE | json_test | NULL | ref | data_type | data_type | 768 | const | 1 | 100.00 | NULL
f-———f-———————————— 4-—————————- 4-——————————— H-————- 4-———————————— - -—————————— -———————- -————=- 4-————- f-————— == -—————-
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JSON & Generated Columns

Create Table: CREATE TABLE sid (
‘1d 1nt(10) unsigned NOT NULL DEFAULT '@'",
"name varchar(50) NOT NULL DEFAULT ''",
“aid 1nt(10) unsigned NOT NULL AUTO_INCREMENT,
‘nid 1nt(11l) unsigned GENERATED ALWAYS AS (('1d + 1)) VIRTUAL NOT NULL,
‘nnid 1nt(11l) unsigned GENERATED ALWAYS AS (( id + 1)) STORED NOT NULL,

PRIMARY KEY ( aid ),
KEY "name ( name ),
KEY 1d (' 1d ),
KEY "nid ( nid )
) ENGINE=InnoDB AUTO_INCREMENT=893210 DEFAULT CHARSET=utf8&
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JSON & Generated Columns

yejr@imysql.com [test]>desc select * from sid where 1d+1=1024\G

%k 2k 2k 3k 5k >k kK K %k >k 2k 3k 5k >k 2k 2k 5k >k kK 2k %k ok Kk ok ok Xk 1 row 3 3k 2k 3k 3k 5k 2k 2k 3k 5k 2k 2k %k %k kK kK %k %k >k 2k %k ok ok %k k ok ok

1d:
select_type:
table:
partitions:

type:

possible_keys:
key :

key_len:

ref:

rOws :
filtered:
Extra:

1
SIMPLE
sid
NULL
ref
nid
nid

4
const
8

100 .00
NULL
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W ESELECT SQLEI

* SELECT /*+ MAX EXECUTION TIME(]) */ * FROM t

o 1 F]{E L max statement time 1IN

X NRFEIETE S, AR N RIIRSQLS | K AR

* 2% . MariaDB/Perconaili At Il innodb kill idle transaction
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i
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Il
ey

R ww HI DL SE 2K

e A LIV E trigger order, A

« A pt-osc 5 L EH

*STRICT ALL TABLES., STRICT TRANS TABLES

o WkE— LR DHRIERIERE, B RKNAE Aj]%)(i(Z,_ﬁ‘ 55
ARFZRAIREAE, NHETEGRANT H1 [A] I 61 2t P 4%

D

. F1°0000-00-00"% % H 1. 5

/l
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MySQL 8.037 k51

* Optimizer’§ 5&, ANJOINPL{E (FIHE><FFhash join) . HINTHE 5%
s HTIG SCRFAS R LR ], BIF25R 5
e CTE(AHZ% 7534820, Common Table Expression)Z)HE & windowing 4t i1 Pk 2K
JEWAS UUIDTjM V. {87V handler AP H P T RIZAF (AHE

o AT metadata e 17 fit £ InnoDBH
o ¥ JlMuser rolefrp M, AUPRE B J7{H

e InnoDBZX H 1841 RAEFFAAL, B A OS5 E

S NHEIdELRT

=)
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MySQL 8.037 k51

.
—a

* InnoDB memcached > £fmgetfg &

*innodb deadlock detect{FZEANAZHIE, £ & NG N S P AR Far
e InnoDBINE BR T < Ffdata paget, 81> +FFfredo logf undo log, TEmIRE"
* SELECT ... FOR SHARE/UPDATE# JTINOWAIT £1 SKIP LOCKED% 1iji

« ISONZJHELE 55, JSONFI AT, Hmbkr = e T

o LR E FHutf8mb4 154
 SET PERSIST1E 14 X FHE coptions/m FF /AL

LH'
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