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. MySQL roadmap

The Road Ahead

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

/ Relational & Document Model 1 / Async Replication + Auto Failover
° ° >
\ MySQL HA * \ Write Scale-Out S4

Out-of-the-box HA Sharding
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MySQL 5.7 Sysbench Benchmark SQL Point Selects / sec

3x Faster than MySQL 5.6 =
4x Faster than MySQL 5.5 ﬁ/« | 1,600,000 QPS

MySQL 5.7 Sysbench Benchmark: Mixed OLTP Read Only
3x Faster than MySQL 5.6 — —

6x Faster than MySQL 5.5 e Near 1M QPS

MySQL 5.7 Sysbench Benchmark: Connect / sec

82% Faster than MySQL 5.6 = :

B R>kiE {Whats New in MySQL 5.7) by Geir Hagydalsvik & Simon Mudd
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2x Faster than MySQL 5.6
3x Faster than MySQL 5.5

700,000

MySQL 5.7: Sysbench Read Only (Point Select)
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8
3
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8 16 32 64 128 256
\ Connections
Starts with 8 Threads

What about 2-4 threads?

512

~

1,024

YT | [TZi

645,000 QPS

—MySQL 5.7
=—MySQL 5.6

=—MySQL 5.5

Inted(R) Xeon(R) CPU E7-4860 xB6_64
A sockets x 10 cores-HT (80 CPU threads)

2.3GHz. 512 G8B RAM
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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
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e 14,000 /
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' ———MySQL 5.6
8,000

MySQL 5.7

[
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o

6,000
4,000 -
2,000

———MySQL5.5

Transactions pe

8 16 32 64 128 256 512 1,024 Intel(R) Xeon(R) CPU X7560 x86_64

4 sockets x 10 cores-HT (80 CPU threads)
2.3 GHz, 512 GB RAM

Oracle Linux 6.5

Connections
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Feature MyISAM InnoDB

Full Text Indexes yes Since MySQL 5.6

Portable tables yes Since MySQL 5.6

(tablespaces)

Spatial Indexes/RTREE yes Since MySQL 5.7

(GIS)

Last update for table yes Since MySQL 5.7
(http://dev.mysql.com/worklog/task/?
id=6658)

Suitable for temp tables yes Since MySQL 5.7
Also complex selects uses
InnoDB ondisk temp tables

Fast count(*) yes *Faster in MySQL 5.7 but

does not store counter
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1. Online buffer pool resize
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resize innodb buffer pool from 64G to 16G

09:22:55.591669Z)0 [Note] InnoDB:

(unit=134217728)

09:22:55.680836Z @ [Note] InnoDB:
09:22:55.680864Z @ [Note] InnoDB:

blocks.

09:22:55.765778Z @ [Note] InnoDB:

Resizing buffer pool from 17179869184 to 1073741824.

disabled adaptive hash index.
buffer pool @ : start to withdraw the last 491511

buffer pool @ : withdrew 489812 blocks from free

list. Tried to relocate 1698 pages (491510/491511).

09:22:55.774492Z @ [Note] InnoDB:

buffer pool @ : withdrew @ blocks from free list.

Tried to relocate 1 pages (491511/491511).

09:22:56.308997Z @ [Note] InnoDB:
09:22:56.316258Z @ [Note] InnoDB:

09:22:56.393589Z @ [Note] InnoDB:

index, dictionary.

09:22:56.393616Z @ [Note] InnoDB:

1073741824,

09:22:56.393628Z|0@ [Note] InnoDB:

buffer pool 1 : 60 chunks (491520 blocks) were freed.
buffer pool @ : hash tables were resized.

Resized hash tables at lock_sys, adaptive hash
Completed to resize buffer pool from 17179869184 to

Re-enabled adaptive hash index.
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2. VARCHAR in-place enlarge
255F B RERZN I ;
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2%
#enlarge c1 length from 30 to 50

mysc;ll> ALTER TABLE t1 ALGORITHM=INPLACE, modify
emalil VARCHAR(50);

Query OK, 0 rows affected (0.68 sec)

- KW
#enlarge c1 length from 30 to 300

mysql> alter table t1 ALGORITHM=INPLACE, modify
char_col varchar(300) not null default ";

ERROR 1846 (0A000): ALGORITHM=INPLACE is not
supported. Reason: Cannot change column type INPLACE.
Try ALGORITHM=COPY.
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3. ImhTR=3[A) 3 oR
- (ERINIRZSE , ABredo. Fchange buffer ;

4. XFFELTE K undo log
- EEfaundo logfRER IS ;
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1. multi source replication/ZJR & il
- XFEZE—M , ANZS P mastenLRE|—"slave ;

- S ESEIEETOT. ETED. RUEEKX.

/IIIII'

2. multi-threaded replication/F1T & fill

- ETFLOGICAL_CLOCKRS B2 HIFHITER] | R
\# A\ PREPARELR A= %BDJL,L&SLAVE TR

- ARERIFRAESIMIKEB D EHITER
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multi-threaded replication

Master 1

Master 1.
| Binlog _
léll
e

12 2 6 2 8 0 0

= W Y~
-~

Binlog

I
| Relay2 __RelayN |

E N T
I
I

SN 7 22
7 -~

W\

Slave 3
MySQl
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multi source replication
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multi-threaded replication

i

trx1 (dbl) >
trx2 (db1) Parallel execution
trx3 (db2) >

Relay log Replica
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Inserts

multi-threaded replication
Insert Rate - 50%/50% write distribution

9000 e S e e e e e e e e e e e e e e e e |
8000 e
7000 |
6000 oot
5000 =
4000 | e
3000 =
2000 e

0 | | | ﬂ

0 60 120 180 240 300
Master MTS 2 workers

Control Slave MTS 50 workers

Bl F3&&E (Multi-Threaded Replication in MySQL 5.6 and MySQL 5.7) by Stéphane Combaudon
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multi-threaded replication
Insert Rate - 80%/20% Write Distribution

7000 ae B S S |
6000 | | ? |
5000 |/
4000 |
3000 B4\
2000 |-\ N L NN
1000

o | |
0 40 80 120 160

Inserts
7y

MTS 2 workers
MTS 50 workers

Master
Control Slave

EHIEB (Multi-Threaded Replication in MySQL 5.6 and MySQL 5.7) by Stéphane Combaudon
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multi-threaded replication
250%

Slave throughput vs 96 Thread Master

200%

150%

50%

1 8 24 48

Slave Threads
B HIEE (Whats New in MySQL 5.7) by Geir Hgydalsvik & Simon Mudd

0% -
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multi-threaded replication
mysql 4T E 5 1EEEXT HL

i
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. H}'x Vo
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%
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218
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A3
%0
X7
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25
02

HHHHHH

s (313 DASE www—yyorkers0 workers4 workers8

B /iEBhttps://my.oschina.net/anthonyyau/blog/663137
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%\J lossless semi-sync replication/Jcim

I

- IREmasterE=S R FAAFTER SYNC B,
AFTER_ COMMIT IEES%|n] s E

%EH& RIMESERRNE (BTEHT) |, BS54

4. group replication/ﬁﬁ%ﬂ
- FK{lGelera Cluster ( PXC ) 2814 , XIFZRHITE
)\ :I-EI:IE{ J:kﬁ'\dé‘z%jﬁtj

- /\ﬁhlnnoDBél%‘,%M\u 53¢ , HETRBR,
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semi-sync replication

l!g! 5; Commit

Client

Commit OK!

MySQL SQL Parse

W

Storage Involve

¥

R

Write Binary Log \
Storage Commit ‘

Waiting Slave dump

Return to Client
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lossless semi-sync replication

% Commit i — e
>
MySQL SQL Parse

Client
¥

Storage Involve

b

Write Binary Log

Waiting Slave dump

Storage Commit

Commit OK! *
Return to Client
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i@aEsemi-sync replication ( ack®E BT EAELME )

execute commit

Master

Slave 1 relay log

relay log

Slave 2

commit
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group replication
SR

Master 1 execute commit

Master 2 certify | relay log apply binlog commit

Master 3 certify | relay log apply binlog commit

. Consensus
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MySQL 5.7 : Performance Schema

Memory
usage

variables

History per
session

Configurable
digest size

Stored
programs

Prepared
statements

Y,

Metadata
locks

Global/Session
variables/status

Connection
type

ORACLE’

Replication
summary
tables

InnoDB
Stages

memory
allocation

Copyright © 2015, Oracle and/or its affiliates. All rights reserved. | 39




(p_s. systim EDUT | T2

sys schema™, schema. tablefH 2411 LE

yejr@imysql.com[sys]> show tables like 'schema¥%';

schema_auto_increment_columns
schema_index_statistics
schema_object_overview
schema_redundant_indexes
schema_table_lock_waits
schema_table_statistics
schema_table_statistics_with_buffer
schema_tables_with_full_table_scans
schema_unused_1indexes
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tableXt 2 DMLS 1T

mysql> select table_schema,table_name, rows_fetched, rows_inserted,
rows_updated, rows_deleted, io_read_requests,io_read, io_write_requests,
io_write from schema_table_statistics order by rows_inserted desc limit 2\G
AR KK FKKK AR KKK KKK AKKKAKKKkK Lo FOW okkokokkokokdokkokdokkkok kKKK Kok kKoK
table_schema: test
table_name: t1
rows_fetched: 1187841
rows_inserted: 102400
rows_updated: 0
rows_deleted: 0
io_read_requests: 278
io_read: 95.62 KiB
io_write_requests: 849
io_write: 12.30 MiB
KKK AR AR KKK KKKAKKKARKKK 20 FOW KKKk KKKK Ak KK dok kKK KKKk Kk kKoK
table_schema: yejr
table_name: tt2
rows_fetched: 512003
rows_inserted: 102400
rows_updated: 0
rows_deleted: 0
io_read_requests: 26
io_read: 2.91 KiB
io_write_requests: 839
io_write: 12.71 MiB
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tableXt Z2DML% i+

mysql> select rows_fetched, rows_inserted, rows_updated, rows_deleted, io_read_requests,io_read, io_write_requests,io_write from
schema_table_statistics where table_schema = 'test' and table_name = 'tl1';

-+ -+ -+
T T

rows_fetched | rows_inserted | rows_updated

-+
T

-+ -+
T T

rows_deleted | io_read_requests | io_read

-+
T

io_write_requests | io_write

-+
T

+—+—+
+—t — +
o A —

e — e —

1187841 | 102400 | 0 0 | 278 | 95.62 KiB 849 | 12.30 MiB
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index*f R usageZ it

mysql> select index_name, rows_selected, rows_inserted, rows_updated, rows_deleted
from schema_index_statistics where table_schema ='test' and table_name='tl';

+ —t—— tm———————— tm—————————— + +
| index_name | rows_selected | rows_inserted | rows_updated | rows_deleted |
+ —t—— Fm—————— Fom———————— + +
| ul | 163841 | 0 | 0 | 0 |
| PRIMARY | 0 | 0 | 0 | 0 |
+ —t—— Fm—————— Fom—————————— + -+
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redundant indexes

mysql> select *x from schema_redundant_indexes limit 1\G

sorsokolksekseksoksokokoRokoRkskokk - 1,
table_schema:

table_name:
redundant_index_name:
redundant_index_columns:
redundant_index_non_unique:
dominant_index_name:
dominant_index_columns:
dominant_index_non_unique:
subpart_exists:
sql_drop_index:

yejr
13

ul

ul

1
ul_2
ul,u2
1

%)

ALTER TABLE ‘yejr’.

FOW sfororoloioRoorokokoRofoRR kR R KRR kR Kk ok

"t3° DROP INDEX "ul’
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unused indexes

mysgl> select *x from schema_unused_indexes;

Fmm————————— e Fmm—————————— Fm——————————— +
object_schema | object_name | index_name
o o o —— +
yejr 1l int_col
yejr 1l char_col
yejr 12 char_col

yejr 13 ul

yejr 13 ul_2
yejr 13 u3

yejr tt2 int_col
yejr tt2 char_col
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row lock waits

yejr@imysqgl.com [sys]>select * from sys.innodb_lock_waits\G

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

wait_started:

wait_age:

wait_age_secs:
locked_table:
locked_index:

locked_type:
waiting_trx_id:
waiting_trx_started:
waiting_trx_age:
waiting_trx_rows_locked:
waiting_trx_rows_modified:
waiting_pid:
waiting_query:
waiting_lock_id:
waiting_lock_mode:
blocking_trx_id:
blocking_pid:
blocking_query:
blocking_lock_1id:
blocking_lock_mode:
blocking_trx_started:
blocking_trx_age:
blocking_trx_rows_locked:
blocking_trx_rows_modified:
sql_kill_blocking_query:
sql_kill_blocking_connection:

row 3k 3k 3K 3k 3k 3k 3k 3k 3k 3k >k 5K 3k 3k %k 3k 3k %k %k ok 3k %k k Kk k k %k

2017-02-13 15:32:54
00:00:30

30

“test™. tl”

PRIMARY

RECORD

248632

2017-02-13 15:32:54
00:00:30

1

0

24

select * from tl where cl=2 for update
248632:293:3:3

X

248631

22 €&

NULL

248631:293:3:3

X

2017-02-13 15:32:37
00:00:47

1 =™
0

KILL QUERY 2
KILL 22




mysql> show processlist;
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mysql> select *

jorielioroRicksRRIcRIcRRRRIcRKR oK 2,

mdl lock waits

from schema_table_lock_waits\G

object_schema: test

object_name: tl

waiting_thread_id: 628

waiting_pid: 595

waiting_account: root@localhost
waiting_lock_type: EXCLUSIVE
waiting_lock_duration: TRANSACTION

waiting_query:

waiting_query_secs: 29
waiting_query_rows_affected: ©
waiting_query_rows_examined: @

blocking_thread_id: 629

blocking_pid: 596

blocking_account: root@localhost
blocking_lock_type: SHARED_WRITE
blocking_lock_duration: TRANSACTION
sql_kill_blocking_query: KILL QUERY 596
sql_kill_blocking_connection: KILL 596

. . b

e

EE | ITZ

FOW sotiororoioroiororororoROoR R dOR R K

alter table tl1l drop index ul

.

Time | State

| root | localhost | test | Query

@ | starting

| Id | User | Host | db | Command | | Info
| 595 | root | localhost | test | Query | 4 | waiting for table metadata lock | alter table tl1l drop index ul
| 596 I

| show processlist

F o e —
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1/O B 5 1) 3

A\ |

yejr@imysqgl.com [sys]>select * from x$io_global_by_file_by_bytes
-> order by total_written desc limit 1\G
% 3k 3k 3k 3K 3k 5K 3K 5K 3K 5K 3K 5K 3K 3K K 3K K 3K %k %k %k %k k ok k% 1. row 3k 3k 3k 3k >k >k 3k 3k 5k 3K 3K 5K 3K 5K 5K 3K 5K 3K %K 3K %k %k %k k ki k %k
file: /Volumes/DATA/mysql/test/s1id.1bd
count_read: 3046
total_read: 49954816
avg_read: 16400.1366
count_write: 4054
total_written: 95322112
avg_write: 23513.1011
total: 145276928
write_pct: 65.61
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#[ITSQL TOP10

mysql>select db,exec_count,query from statement_analysis order by exec_count desc limit 10;

frmmrrerscecceceeeeee e et e +
| db | exec_count | query I
$mmmmmmmmccccc e e——— $mmmmmmmm———— e e ittt Ll D D -
| yejr | 299993 | SET @? = "round” ( "'rand™ ( ) * ? ) ; |
| yejr | 299987 | SET @? = "round™ ( "'rand™ ( ) * ? ) ; |
| test | 15997 | SELECT @@ version_comment™ LIMIT ? |
| test | 14004 | UPDATE “t1° SET "c4™ = ? WHERE "cl1’ = ? |
| test | 2000 | INSERT INTO “t1° SELECT ?7, ... |
| information_schema | 92 | SHOW ENGINE “innodb™ STATUS |
| test I 54 | SELECT ? |
| sys | 37 | SELECT IF ( “isnull®™ ( “perfor ... _host_by_event_name™ GROUP BY |
| NULL | 32 | SHOW PROCESSLIST |
| test | 29 | SHOW TABLES I
$remncnccccccccccccnna $reecccccccns e +
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BE LB N FAHE

mysgl> select *xfrom memory_global_total;
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BE NEX R ATFHFE

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;

SUM_NUMBER_OF
event_name BYTES ALLOC
memory/innodb/memOmem 23839472166
memory/sql/Filesort_buffer::sort_ki 2754080008
memory/memory/HP_PTRS 2632950064
memory/sql/thd::main_mem_root 1830295888
memory/mysys/|IO_CACHE 977629336
memory/sql/String::value 946131984
memory/sql/TABLE 409615108
memory/mysys/MY_DIR 300412224
memory/sql/test_quick_select 178511200
memory/sql/QUICK_RANGE_SELE( 173118272
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BERENFHRE

yejr@imysql>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;

, SUM_NUMBER_OF
thread_id |event_name BYTES ALLOC

1{memory/innodb/buf_buf_pool 139722752
1|memory/sqgl/Log_event 41576778
1|memory/sqgl/THD::Session_tracker 35384895
1|memory/sql/thd::main_mem_root 33832032
1{memory/sqgl/NET::buff 33402726

1239 |memory/innodb/mem0Omem 30407948
2327 |memory/innodb/memOmem 30407948
1220{memory/innodb/mem0Omem 30407948
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1. EXPLAINIEZ8

BE MEEIKSESSIONISQLI TR

EXPLAIN FOR CONNECTION 3306
JSONFETVBIE
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| Hithias & Jii= ‘ [ T2z

2. JSON & Generated Columns

Create Table: CREATE TABLE "json_test™ (
"id” 1nt(11) NOT NULL AUTO_INCREMENT,
“data” json DEFAULT NULL,
PRIMARY KEY ("1id)
) ENGINE=InnoDB AUTO_INCREMENT=3 DEFAULT CHARSET=utf8

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

o - +
| 1d | data I
i St ittt +
| 2 | {"type": "line", "coordinates": [-87.9101245, 41.7585879]} |
o - +

1 row in set (0.00 sec)

yejr@imysql.com [test]>select * from json_test where json_extract(data,'$.type') = 'line’';
o m oo o +
| 1d | data I
o o +
| 2 | {"type": "line", "coordinates": [-87.9101245, 41.7585879]} |
e e e +
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2. JSON & Generated Columns

yejr@imysql.com [test]>explain select * from json_test where data->'$.type' = '"line'\G
3k 3k 3k %k 3k 3k 5k 5k >k 3k 3k 5k >k %k 3k 5k >k %k %k >k 5k %k k %k >k k %k 1’ row 3k 3k 3k 5k 3k 3k 3k 5k >k >k 3k 5k 5k >k >k 3k 5k >k >k K 5k 5k %k %k %k k k
1d: 1

select_type: SIMPLE
table: json_test
partitions: NULL

type: ALL
possible_keys: NULL
key: NULL
key_len: NULL
ref: NULL
rows: 2

filtered: 100.00
Extra: Using where
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‘/\

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

yejr@imysql.com [test]>explain select * from json_test where data_type = 'line’;

et LT $o-—m - o-—mmmmmmoo- $--—--- e e T e T Hom—mmmmm - e - +------ e +------- -
| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered | Extra |
e R it Fommmm e +------ fommmm e fommmm - Fommmm - Fommm—— +------ Fommmmm - Fom—m—- +
| 1 | SIMPLE | json_test | NULL | ref | data_type | data_type | 768 | const | 1 100.00 | NULL |
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Hfthigs
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2. 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 (("id" + 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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2. JSON & Generated Columns

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

>k 3k %k 3k %k 3k %k 3k %k >k 5k >k 5k >k 5k >k 5k >k %k %k %k %k %k >k %k ok %k 1 rOwW % 3k %k >k 3k >k ok >k ok 2k 3k >k 3k >k %k %k >k >k >k 5k %k ok %k 5k %k %k %

1d: 1
select_type: SIMPLE
table: sid
partitions: NULL
type: ref
possible_keys: nid
key: nid
key_len: 4
ref: const
rows: 8

filtered: 100.00
Extra: NULL
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3. SELECTH ik B i B4{E
- SQL Hint
— SELECT /*+ MAX_EXECUTION_TIME (10000) */ »--
- HAE[IgTE max_execution_time %IR
- A AR ENIRSQLEHME A
- B

— MariaDB/PerconaiZliiinnodb kill idle transaction
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2. descending index
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