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® Schema optimizations ® Essential MySQL configuration
® |nstrumentation ® Using SQL_MODE

® Monitoring ® MySQL user security

® Testing ® Why SUPER is BAD

® Improving your SQL
See Part | for more tips
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2011 - All time top blog contributor to Planet MySQL
2010 - Published Author of Expert PHP & MySQL
2010 - Oracle ACE Director (first in MySQL) A ORACLE

ACE Director

2009 - MySQL community member of the year SChema DESIgn

22 years of RDBMS experience, 12 years with MySQL
® MySQL Inc (2006-2008), Oracle Corp (96-99)

® Provide independent consulting/ Available NOW
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® Optimal Data Types ® Numeric Data Types

® Saving Disk Space ® Oracle has |
® Naming Standards ® MySQL has 9

TINYINT, SMALLINT,MEDIUMINT, INT,
BIGINT, FLOAT, DOUBLE, DECIMAL, BIT
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¢ Can reduce index space by 50+%
* Better memory usage, less I/O

® Use INT UNSIGNED AUTO INCREMENT
® BIGINT is 8 bytes

® INT is 4 Bytes
® INT UNSIGNED stores 4.3 billion values

http://ronaldbradford.com//blog/bigint-v-int-is-there-a-big-deal-2008-07- 18/
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® MySQL supports

® DATE, DATETIME, TIMESTAMP, YEAR
® TIMESTAMP for Epoch values

® TIMESTAMP is 4 bytes

® DATETIME is 8 bytes

® Supports DEFAULT CURRENT TIMESTAMP

® Neither store milliseconds
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INT(I) is not what it
looks like

® INT(I)
®
® (1) is only for client display only
® Client with 10+ flags using INT(1)
® 40 bytes reduced to 10 bytes (per row)

® or 2 bytes using bit operators
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® Values Check Constraint

® |deal for static codes

® Compact - i.e. | byte for "True', 'False'

® Human readable values

® 5.1 Non blocking ALTER
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CREATE TABLE enums (
flagl CHAR(1) NULL COMMENT 'T or F, Y or N', ® Compress |arge text data
flag2 TINYINT NULL COMMENT 'O or 1°',
flag3 BIT NULL COMMENT 'True or False', .
flagd ENUM ('True','False') NULL, ® 90% Saving on XML data
flagb VARCHAR(5) NULL
)7 - - -
INSERT INTO enums (flag4, flagl, flag2) @® Store Stat|c data IN f||es
VALUES ('True', 'T', 1), ('False', 'F', 0);
SELECT flagl, flag2, flag4 FROM enums; . .
——————— ® Avoids DB handling overhead
flag2 | flag4d |
_____ Fommot ¢ All are | Byte, which

is more readable?
0 | False |

——————— fo——————t
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L\AA

® Primary Key/Foreign Key ® Always have current schema.sql

® e.g. user_id, notid & user_id ® Use patch/revert SQL for upgrades

® Do not use reserved words ® See http://schemasync.org

® c.g. date

. o . * Reproducibility
® Be consistent with object names * Upgrade/Downgrade path
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® One code path for business functionality
® Implied business documentation
® Enforced data exchange standard

® Testability
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® Technology independence ® Define inputs

® Business specification dependence (API) ® Define outputs

® Stress testable
® Define throughput
® Define latency
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® Developers do not have access to DB

® Developers do not write SQL

http://oa-api.ronaldbradford.com/
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If you don't have
monitoring in
place, make it

your top priority
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Monitoring
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® Monitoring/Alerting

® Graphical

® Historical

® Necessary

® Generally missing/incomplete
® Useless for real-time analysis
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® Monitoring ® Dashboard
® Alerting ® The state of NOW
® Dashboard ® Sampling at 1s/3s/5s

® Public Status ® e.g. 0.1% of throughput
Successful Scalability

http://ronaldbradford.com/blog/successful-mysql-scalability-presentation-2010-09-17/
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® Etsy statsd

StatsD::increment ("grue.dinners");
StatsD::timing("grue.dinners", microtime (true) - $start)
StatsD::increment ("adventurer.heartbeat", 0.1);

Instrumentation

https://github.com/etsy/statsd

http://codeascraft.etsy.com/201 1/02/15/measure-anything-measure-everything/
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memory usage

17 queries logge

SELECT, 'l

DELET, L

SELECT * FROM \ 9 9 2

INSERT INTO j15 0 d", ti VALUES "[M 11865

SELECT id, r FROM Jl‘ plugins WHERE yAI‘ ORDER BY or
SELECT m.*, ¢ s AS m LEFT JOIN jl5sv = c.id WHERE

SELECT * FROM j1l

® Creating one primary abstract DB call S

menu WHERE

® Enable logging of ALL SQL statements B

tionic

id END AS slu
frontpage AS

AS
id LEFT JOIN j15
AND

LEFT J0IN 11
OR publ

AND a.s
ORDER BY

® Enable embedded HTML output

sh_up <=

FROM j15 modules AS m LEFT JOIN j15svn
ORDER BY position, ordering

, co t modt
AND mm.menuid =
WHERE id = AND

® Total Execution Time/Count

® |ndividual SQL Execution Time/SQL

SELECT id, WHERE id ORDER BY id
, use id FRO‘V i
CASE WHEN CHAR LENGTH (a.a THEN CONCAT WS lug, CASE WHEN CHAR_LENG
FROM j15svn _content AS a LEFT JOIN j15svn content id INNER JOIN j15

tionid WHERE
publish_dc
., CASE WHEN u—m: LENGTH
FROM j15svn

AND id > AND
08 16 2 AND a
alias) THEN CONCAT WS
INNER JOIN il

OR a.publ

AND
a.*, CASE WHEN CHAR_LEN
FROM j15svr
= 6 AND

* Enable runtime analysis via browser

* No additional tools needed to gather
AND

-08-68 16:28
ORDFR RY

a.publist
AND s
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Language Files Loaded

111 ms Mlms| 1 home/sitedirs/example/site/account/column_right.cfm
109ms[ 109ms| 1 [home/example/public_html/includes/marketplace.cfin
15 ms 15ms| 1 home/sitedirs/example/site/layout/leaderboard.cfm
14ms|  14ms[ 1 [/home/example/public_html/includes/layout/leaderboard.cfin
13ms|  13ms| 1 [/home/example2/public_html/includes/scripts/ad.cfim
13ms| 13ms| 1 [|homessitedirs/example/site/account/column_body_left.cfin
12 ms 12ms| 1 home/example/public_html/account/includes/main.cfm
8 ms 8ms| | home/sitedirs/example/site/layout/searchbar.cfim
4ms 4dms| 1 home/example/public_html/Application.cfm " .
1 ms Ims| 1 [/home/example/public_html/OnRequestEnd.cfin @ E d t E d T
1 ms Ims| 1 [/homesitedirs/example/site/layout/searchbar_form.cfin n o n Imi ng
0ms Oms| 1 home/example/public_html/account/includes/newsletters.cfim
Oms|  Oms| 1 |/ome/example/public_html/includes/google_analytics.cfm @ C T' .
0ms Oms| 1 home/sitedirs/example/site/Application.cfim o m PO n e nt I m I ng
0Oms Oms| 1 home/sitedirs/example/site/includes/create_account.cfm
0Oms Oms| 1 home/sitedirs/example/site/includes/navmenu.cfm . .
T T B [ e er— ® (i.e.a series of SQL)
2 ms STARTUP, PARSING, COMPILING, LOADING, & SHUTDOWN . SQL Statements Example
162 ms TOTAL EXECUTION TIME

® Observe as desired

SQL Queries tablel (Datasource=users, Time=8ms, Records=1, Cached Query) in /home/example/public_html/Application.cfm @ 15:42:56.056

select * from users.tablel where id="41 Q I II. A . .
=2ms, Records=1) in /home/sitedirs/example/site/sections/section body.cfm @ 15:42:56.056 nte Igent Ctlvatlon

select rivertown from tablel
where id="41

check_rt (Datasource=users, Ti

ad_juggler (Datasource=users, Time=1lms, Records=1) in /home/example2/public_htm

s i i 105,05 ® c.g. Page Load exceeds x ms

select *
from users.tablel where id="41

searchbar_user (Datasource=users, Tim

ms, Records=1) in /home/sitedirs/example/site/layout/searchba...fm » 15:4..325.0850L
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select first,last,email from users where users.id="178233




Testing is not about
what works; testing is
about breaking your
software

Testing
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® Enforce an API ® What is your backup strategy?
® Simplify testing ® What is your recovery strategy?
® Separate responsibility ® How long does it take?

® Have you actually tested it end to end?

Take the survey

http://rb42.com/mysql-backup-quiz
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. Do you have MySQL backups in place?

. Do you backup ALL your MySQL data? M U t S

. Do you have consistent MySQL backups? o n I o rl n g
. Do you have backups that include both static snapshot and point in

time t tions? 2
. Dl?flo:arnesjgvlvo%ur backup logs EVERY SINGLE day or have tested I n st ru m e ntat I o n

backup monitoring in place?

. Do you perform a test recovery of your static backup? & T t .
. Do you perform a test recovery to point in time? e S I n g
. Do you time your backup and recovery process and review over time?

. Do you have off-site copies of your backups?
10. Do you backup your primary binary logs?

http://rb42.com/mysql-backup-quiz
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BAl

Number | problem!

® [sort|join|read|read_rnd] _buffer_size
® Defaults are 128K - 256K

® Settings of IM,2M,16M, 128M
® Pre allocated per thread buffer

Don't change a setting
without evidence to
prove/disprove the
benefit

® Larger buffer is slower to create > 256K

® VWastes valuable process memory
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® |s the database the problem?

® Front end performance

® The website will always be too slow COHCIUSion

® |dentify the true components
® End to End time

® Database may be only a small portion
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® |dentify poor development practices
® Recommended best practices

® MySQL development tips and tricks

® Standard & expected RDBMS practices
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