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Microsoft SQL Server
MongoDB L2
PostgreSQL

DB2

Microsoft Access
Cassandra k2

SQLite

Redis k3

283 systems in ranking

Database Model

Relational DBMS
Relational DBMS
Relational DBMS
Document store
Relational DBMS
Relational DBMS
Relational DBMS
Wide column store
Relational DBMS

Key-value store

Score

Nov
2015

1480.95
1286.84
1122.33
304.61
285.69
202.52
140.96
132.92
103.45
102.41

Oct
2015

+13.99
+7.88
-0.90
+11.34
+3.56
-4.28
-0.87
+3.91
+0.78
+3.61

November 2015

Nov
2014

+28.82
+7.77
-97.87
+59.87
+28.33
-3.71
+2.12
+40.93
+8.17
+20.06
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PostgreSQL VS MySQL?




MySQL{#ZE
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> RIFASING
> MEREHAE

sb_R0O_Pselects_1M_8tab=ps-socket=-din Max=-QPS @72cores=HT

1600000.0

MysaL-5.7
1400000.0 W

MyS0L-5.6
1200000,0 MyS0L-5.5

1000000,0 Percona-9.6

8000000 MariaDB-10.1
£00000,0
400000,0
200000,0
0.0
2 64 128 2% 82 1024
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Online DDL
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ALTER is

DDL Required

datatype o
charset change. drop
PK?

Running Does the table have
5.62 No - wiggers?

Yes

Worl
highly transactional
concurrent

can ALTER
be executed on
slave and roles
swapped?

5.6 Online
Alter
MySQL 5.6 offers online
DDL in certain
scenarios.

ALGORITHM=INPLACE
and LOCK=NONE

Slave Swap
Perform the DDL on the
slave(s) and once
complete promote the/a
slave, repeat steps on
previous master to avoid
locking the table from DML
whilst the change
completes.

Direct Alter
Small tables will alter
quickly. Large tables will be
locked for the duration of
copying the data. Defer the
change until a period of
allowed downtime or light
load unless an emergency
change.

pt-osc
Use
pt-online-schema-change
to provide low impact table
maintenance. It is always
best to review the
documentation and
remember --dry-run before
--execute

pt-osc
Extended
Attention to workload and
foreign keys review the
pt-osc docs to ensure all
potential pitfalls are
addressed

--noswap-tables
—nodrop-old-table http://bit.ly/lumréSf

manual

most locking intervention

least locking




Online Schema Change/RIE

copy JF3R
JRREH tllZEtrigger

swap drop %ﬁiﬁz i
J&F 15 1’!5 trigger ZFES|




Online DDL XiEt,

PT-ONLINE-
e SCHEMA-
CHANGE

ROW(S) ISTABLE TIME ROW(S) ISTABLE  TIME

CHANGE OPERATION ,EcECTED LOCKED? (SEC) AFFECTED LOCKED?  (SEC)

Add Index All rows
Drop Index All rows
Add Column All rows
Rename Column All rows

Rename Column + All rows All rows
change its data type

Drop Column 0 All rows

Change table ENGINE  All rows All rows
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pt-query-digest
Logstash

MySQL Slow
ey
Anemometer J‘

MySQL Slow logstash:
Log M

Web
interface

IIHIHI> log = = -

pt-query-digest




18 Box Anemometer

From
2015-08-20 18:09:49

Table Fields

Custom Fields
checksum
date
hour
hour_ts
minute_ts
minute
snippet
index_ratio
query_time_avg
rows_sent_avg

global_query_review
checksum
fingerprint
sample
first_seen
last_seen
reviewed_by
reviewed_on
comments
reviewed_status

+ Show Raw SQL = ¥ Permalink

Showing 5 results
checksum snippet

2181DD697BD2268F SELECT 18.12
J

FD25C60B1AD3B4DE SELEC?_ 13093.05  0.7499685775483659 32

RERME

& Graph Search @ Table Search

To Query first seen since
2015-08-21 18:09:49 &

Filter By Host

Filter By Port

index_ratio query_time_avg
1.054931244498768 4990

Group By

Query Sample Contains
checksum

Order By
Query_time_sum DESC

Reviewed Status

Havin
ng Checksum

& JSON

rows_sent_avg db_max ts_cnt Query_time_sum

Q Find Query

Lock_time_sum
184742 194890.1079711914  43.40777403116226

72907 54677.95908331871 4.788258011576545

Rows_sent_sum Rows_examined_sum
921827105 16702121652

2305958 30192023432
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Jjemalloc

group commit
transportable tablespace




sharding

» Sharding is very complex, so it’s best not to shard until it’s
obvious that you will actually need to!

> BEIFDHIKFERS

> IRDRIR | BRSNS SR

Shard #1

DB

| “User”Table
DB Sharding |
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\

a4  Billy 14

R——
Chuck
Billys




FTIRMIEERZR60{Z|AlR

> B—I5% |, SLRIRBIRD |, BRIIABE60(Z +

> BRI A/NL.2TB +

> (B EFREE |, FORAS

> IS E L E

> IBHERA S

> TG TBRERZRAIIXE

> fEEOnline DDLERFHRIBLER , XFPARLUUIGHEE—NESE

v~

" 055 IBLE




MySQL 5.6 VS 5.7

VARIABLE 5.6.26 5.7.8
binlog_error_action IGNORE_ERROR ABORT_SERVER
binlog_format STATEMENT ROW
binlog_gtid_simple_recovery OFF ON
eq_range_index_dive_limit 10 200
innodb_buffer_pool dump_at_shutdown OFF ON
innodb_buffer_pool_instances 8 1
innodb_buffer_pool_load_at_startup OFF ON
innodb_checksum_algorithm innodb crc32
innodb_file_format Antelope Barracuda
innodb_large_prefix OFF ON
innodb_log_buffer_size 8388608 16777216
innodb_purge_threads 4
innodb_strict_mode ON
sync_binlog 1
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GTID
loss-less semi-replication
group replication

Where are transactions run?

Primary Copy Update Everywhere

MySQL Cluster
Eager MySQL Group

When does 3" party: Galera
synchronizatio

n happen? MySQL
Replication/Fabric
3" party: Tungsten

MySQL Cluster
Replication




Loss-less

MySQL 5.5: *MySQL5.7.2:
semi-synchronous replication  loss-less semi-sync replication

* Master commit * Slave receive
+ Slave receive » Master commit
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block-mq

Processes

Software context
(per-CPU)

Hardware contexts
(based on HW capabilitie
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2017>10TB

10PS
PERFORMANCE

First Intel® SSD for
Commercial Usage

T0/30READ WRITEMIK
10PS QUEUE DEPTH 10PS
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~Amazon Aurora
»Compatible with the open source MySQL
»Most of the smarts are in the storage

> A data insert in MySQL requires six writes ,
Aurora requires only two
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Amazon Aurora

AZ1

Primary —_— Replica
instance : instance

nt
Write performance & Table Cour
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Number of Tables

#4000
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HTTP Memcache MySQL Client/Server
Protocol Protocol Protocol

(JSON) (Binary) (Binary)

MySQL
Daemon Plugins

I HTTP Plugin Memcache Plugin

Core




RocksDB

~LSM Tree

- LevelDB

- SSD

~ MyRocks: MySQL + RocksDB

- MongoRocks : MongoDB+RocksDB




MyRocks

Database size (relative) Bytes written (relative)

12
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