
LAMP Performance 
Optimizations

Volume 1 

EffectiveMySQL.com      -     Performance, Scalability & Business Continuity

LAMP Performance Optimizations - Volume !"#Slides available at http://j.mp/EM-LAMP-opt

Ronald Bradford
http://ronaldbradford.com 

OTN Developer Day
New York - 2012.05

EffectiveMySQL.com      -     Performance, Scalability & Business Continuity

LAMP Performance Optimizations - Volume !"#Slides available at http://j.mp/EM-LAMP-opt

Agenda

Why optimization is important

How to identify bottlenecks

Simple Instrumentation

Common problems

! slides shown today
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CODE EXAMPLES

Get it from GitHub Github

https://github.com/ronaldbradford/EffectiveMySQL

$ git clone git@github.com:ronaldbradford/EffectiveMySQL.git
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LAMP IS?

Linux

Apache

MySQL

PHP/Python/Perl

Only part of the full stack needs
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FULL STACK

Network

Hardware

L - A - M - P

Network

Browser

CSS, JS, AJAX
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Identification

My database is slow?

Is it really?

Page takes 5 seconds to load

HTML generation only 400ms

i.e. Only 8% of problem

End to End analysis is necessary

 EXAMPLE
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Identification is 
first key to 
successful 

optimization Objective
1
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INSTRUMENTATION

Linux

vmstat, iostat, ps, top, free, sar, ...

Apache

ps, server-status

MySQL

ps, processlist, status, ...
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System activity

procs -----------memory---------- ---swap-- -----io---- --system-- -----cpu------
 r  b   swpd   free   buff  cache   si   so    bi    bo   in   cs us sy id wa st
 0  0    128 242620 371000 2326576    0    0     0     0 1079  201  0  0 100  0  0
 0  0    128 242620 371000 2326576    0    0     0     0 1010   81  0  0 100  0  0
 0  0    128 242620 371000 2326576    0    0     0     0 1081  207  0  0 100  0  0
 0  0    128 242620 371000 2326576    0    0     0    28 1014   91  0  0 100  0  0
 0  0    128 242620 371000 2326576    0    0     0     0 1107  270  0  0 100  0  0
 0  0    128 242620 371000 2326576    0    0     0     0 1005   64  0  0 100  0  0
 0  0    128 242620 371000 2326576    0    0     0     0 1088  215  0  0 100  0  0
 0  0    128 242620 371000 2326576    0    0     0     0 1005   63  0  0 100  0  0
 0  0    128 242620 371000 2326576    0    0     0    80 1084  216  0  0 100  0  0
 0  0    128 242868 371000 2326576    0    0     0     0 1011   87  0  0 100  0  0
 0  0    128 242620 371000 2326576    0    0     0     0 1081  223  0  0 100  0  0
 0  0    128 242620 371000 2326576    0    0     0     0 1024   87  0  0 100  0  0
 0  0    128 242620 371000 2326576    0    0     0     0 1115  246  0  0 100  0  0
 0  0    128 242620 371000 2326576    0    0     0   180 1021  107  0  0 100  0  0

  VMSTAT EXAMPLE

What is your system doing? Nothing. 100% Idle
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SYSTEM activity

procs -----------memory---------- ---swap-- -----io---- --system-- -----cpu------
 r  b   swpd   free   buff  cache   si   so    bi    bo   in   cs us sy id wa st
 2  2    128  47160 239748 2665972    0    0    12 75324 1059  180  0 26 55 19  0
 0  2    128  32196 224776 2703816    0    0    12 32824 1157  273  0 18 41 41  0
 0  1    128  30896 224760 2705936    0    0     0 38364 1086  116  0  5 65 30  0
 3  1    128  32880 224760 2705936    0    0     0 31276 1155  229  0  1 75 24  0
 0  2    128  33128 224760 2705936    0    0     0 94692 2275  325  0  1 50 49  0
 0  2    128  33128 224760 2705876    0    0     0 32256 1139   87  0  1 50 50  0
 0  2    128  33004 224760 2705876    0    0     0 32256 1203  172  0  0 50 49  0
 0  3    128  33004 224760 2705876    0    0     0 32768 1126  139  0  0 50 50  0
 0  3    128  33004 224760 2705876    0    0     0 48640 1109  161  0  1 50 50  0
 0  3    128  33004 224760 2705876    0    0     0 32768 1149  279  0  0 50 50  0
 0  3    128  33004 224760 2705876    0    0     0 30720 1092  123  0  1 50 50  0

 VMSTAT EXAMPLE

What is your system doing?

CPU Bound, 1 process?

All Disk Activity
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System Activity

$ vmstat 5
 kthr      memory            page            disk          faults      cpu
 r b w   swap  free  re  mf pi po fr de sr s0 s1 s2 s4   in   sy   cs us sy id
 1 0 0 17114496 2962832 63 211 5180 71 71 0 0 0 0 71 0 4763 4625 3183 72  2 26
 1 0 0 17115252 2963184 4 6 439 0  0  0  0  0  0  7  0 3251 4021 2795 79  2 20
 1 0 0 17115252 2963144 2 1  0  0  0  0  0  0  0 16  0 3748 4427 3049 89  2 10
 1 0 0 17115252 2962912 11 11 1360 0 0 0 0  0  0 47  0 4083 4210 2752 79  2 19
 0 0 0 17115248 2962744 4 9 1428 0 0  0  0  0  0 10  0 1072 1015  754 17  1 82
 1 0 0 17115248 2962664 4 0  0  0  0  0  0  0  0 42  0 3755 3818 2549 69  2 29
 1 0 0 17115240 2962520 2 4 246 0  0  0  0  0  0  3  0 3231 3992 2833 79  1 19
 1 0 0 17115228 2962400 3 8 1347 0 0  0  0  0  0 10  0 3706 4339 3063 88  2 10
 1 0 0 17115220 2962256 16 11 853 0 0 0  0  0  0 52  0 4275 4201 2672 79  2 19
 1 0 0 17115220 2962100 3 5 131 0  0  0  0  0  0  7  0 2742 3275 2385 62  2 36
 0 0 0 17115220 2962064 3 0  0  0  0  0  0  0  0 29  0 1887 1247  917 19  1 81
 1 0 0 17115216 2961664 7 13 1885 0 0 0  0  0  0 18  0 3597 4674 3270 82  2 17
 2 0 0 17114344 2961428 75 281 1953 13 13 0 0 0 0 12 0 3697 4746 3203 87  2 11
 1 0 0 17114332 2961396 19 14 211 6 6 0  0  0  0 53  0 4409 4476 2862 77  2 21
 1 0 0 17115316 2961544 5 7 426 0  0  0  0  0  0  8  0 2658 3478 2371 64  1 34
 0 0 0 17115316 2961500 5 0  0  0  0  0  0  0  0 39  0 2310 1802 1268 26  1 73
 1 0 0 17115316 2961428 5 7 823 0  0  0  0  0  0 11  0 3454 4473 3096 82  2 16
 1 0 0 17115308 2961224 7 11 920 0 0  0  0  0  0 13  0 3569 4377 3024 86  2 12
 1 0 0 17115308 2961016 12 9 870 3 3  0  0  0  0 37  0 4687 5227 3250 82  2 17
 

VMSTAT EXAMPLE

What is your system doing?

Swapping
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System Activity

procs -----------memory---------- ---swap-- -----io---- --system-- -----cpu------
 r  b   swpd   free   buff  cache   si   so    bi    bo   in   cs us sy id wa st
 2  0    160 139484 371572 43394256    0    0     0 14192 4624 4343 22  3 75  0  0
 1  0    160 140324 372184 43382564    0    0     0 10820 7152 7210  8  5 87  0  0
 4  0    160 134276 372244 43377272    0    0     0  2804 7153 3652 19  4 77  0  0
 3  0    160 134988 372316 43373640    0    0     4 29792 2203 3251 29  2 69  1  0
 4  0    160 136936 372344 43358300    0    0     0 35760 4553 2943 46  3 51  1  0
 5  0    160 139800 372420 43353816    0    0     0 45148 5718 6028 48  3 36 12  0
 4  0    160 138728 372452 43352092    0    0     0 11420 7405 9088 48  4 48  0  0
 4  1    160 136092 372556 43345760    0    0     0 31512 8841 10427 31  4 65  1  0
 2  0    160 139140 372660 43343424    0    0     0 19696 9713 9289 24  6 69  0  0
 1  0    160 146372 372764 43338864    0    0     0 79316 7072 4976 14  6 78  2  0
 

 VMSTAT EXAMPLE

What is your system doing?

Operating well
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System Activity

$ sar -n DEV 1 | more
Linux 2.6.32-308-ec2 (domU-12-31-39-0F-0D-C3)  01/10/2011  _i686_ (2 CPU)

11:03:56 PM     IFACE   rxpck/s   txpck/s    rxkB/s    txkB/s   rxcmp/s   txcmp/s  rxmcst/s
10:56:31 PM      eth0   1469.31   1466.34    214.62    608.33      0.00      0.00      0.00
10:56:32 PM      eth0   1548.51   1361.39    213.17    741.23      0.00      0.00      0.00
10:56:33 PM      eth0   1548.51   1519.80    223.64    665.37      0.00      0.00      0.00
10:56:34 PM      eth0   1281.00   1281.00    189.12    525.88      0.00      0.00      0.00
10:56:35 PM      eth0   1142.57   1139.60    169.22    473.57      0.00      0.00      0.00
10:56:36 PM      eth0    941.58    818.81    127.57    455.64      0.00      0.00      0.00
10:56:37 PM      eth0    376.24    366.34     54.49    156.69      0.00      0.00      0.00
10:56:38 PM      eth0      8.91      9.90      0.67      0.92      0.00      0.00      0.00
10:56:39 PM      eth0      6.93     10.89      0.46      3.22      0.00      0.00      0.00
10:56:40 PM      eth0      8.91     11.88      0.61      1.31      0.00      0.00      0.00
10:56:41 PM      eth0      6.93      8.91      0.47      1.15      0.00      0.00      0.00

 NETWORK EXAMPLE

What is your system doing?

Network traffic stops?
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System Activity

$ iostat -x 1
Device:         rrqm/s   wrqm/s   r/s   w/s   rsec/s   wsec/s avgrq-sz avgqu-sz   await  svctm  %util
sdb1              0.00  5394.33 18.67 447.67   597.33 63218.67   136.85     2.18    4.67   0.44  20.53
sdb1              0.00   468.00  2.33 307.33    74.67 18866.67    61.17     0.25    0.81   0.16   4.90
sdb1              0.00  2650.67 11.33 251.33   362.67 32533.33   125.24     0.57    2.17   0.34   8.97
sdb1              0.00   351.33 15.00 186.33   480.00 12378.67    63.87     0.16    0.82   0.42   8.47
sdb1              0.00  7075.67 14.67 444.67   458.67 70448.00   154.37     3.61    7.85   0.34  15.57
sdb1              0.00  5448.00 23.33 335.33   738.67 57066.67   161.17     1.55    4.33   0.49  17.67
sdb1              0.00  5914.33 16.67 741.33   533.33 76546.67   101.69     2.86    3.78   0.20  15.30
sdb1              0.00  2271.43 11.30 517.94   361.46 44980.73    85.67     1.01    1.90   0.24  12.76
sdb1              0.00   468.11  1.00 141.86    31.89 10421.26    73.17     0.07    0.51   0.11   1.59
sdb1              0.00   888.67  1.33 145.00    42.67 13618.67    93.36     0.12    0.83   0.17   2.53
sdb1              0.00  2800.00 30.23 129.24   967.44 14368.11    96.17     0.82    4.21   0.55   8.70
sdb1              0.67  6715.33 32.00 409.67  1013.33 72314.67   166.03     3.31    7.44   0.72  32.00
sdb1              0.00  4981.67  0.00 573.33     0.00 63370.67   110.53     2.33    4.06   0.19  10.70
sdb1              0.00   627.67  0.33 294.67    10.67 20581.33    69.80     0.30    1.02   0.14   4.17
sdb1              0.00  8231.00  0.33 848.00    10.67 99861.33   117.73     3.00    3.53   0.19  15.73
sdb1              0.00  7352.33  1.00 698.67    32.00 86280.00   123.36     2.72    3.88   0.19  13.43
sdb1              0.00  8607.00 16.00 1044.33  504.00 108514.67  102.82     4.32    4.32   0.29  31.27
sdb1              0.00 11204.00 10.33 1112.00  330.67 129141.33  115.36     3.65    3.25   0.21  23.40
sdb1              0.00  6331.33 15.33 367.67   490.67 65437.33   172.14     3.29    8.60   0.32  12.17

 IOSTAT EXAMPLE

What is your system doing? Important Metrics
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MySQL Memory

   Server Version: Apache/2.2.14 (Ubuntu) mod_fcgid/2.3.4                                                                                                 
   Server Built: Apr 13 2010 19:29:28                                                                                                                     
                                                                                                                                                               
   Current Time: Wednesday, 27-Jul-2011 15:21:44 UTC                                                                                                      
   Restart Time: Wednesday, 01-Jun-2011 15:32:09 UTC                                                                                                      
   Parent Server Generation: 9                                                                                                                            
   Server uptime: 55 days 23 hours 49 minutes 34 seconds                                                                                                  
   Total accesses: 224378688 - Total Traffic: 742.9 GB                                                                                                    
   CPU Usage: u81.73 s56.92 cu0 cs0 - .00287% CPU load                                                                                                    
   46.4 requests/sec - 161.0 kB/second - 3555 B/request                                                                                                   
   75 requests currently being processed, 50 idle workers                                                                                                 
                                                                                                                                                          
_RRR_WRRR_R_RRR_RR___R_R_.......................................                                                                                          
R__R__RR____R____RRR_____.......................................                                                                                          
RRR__R___WRR__R__R_RWRRRR.......................................                                                                                          
RRRRRRRRRRRRRRRRRRRRWRRRR.......................................                                                                                          
................................................................                                                                                          
R_RRR___R_RRR_W______R_RR.......................................                                                                                          
................................................................                                                                                          
................................................................                                                                                          
................................................................                                                                                          
................................................................                                                                                          

 APACHE EXAMPLE

_WWWR__W__R___WW__W___R__.......................................
................................................................
_W_RRWW_W_WWW___RRW______.......................................
____R____W_WR_R____W_RWW_.......................................
................................................................

What is impact of high 
Writes?
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MySQL Memory

$ ps -ef | grep apache2
www-data  6579 28543  0 13:17 ?        00:00:23 /usr/sbin/apache2 -k start
www-data  6641 28543  0 13:22 ?        00:00:10 /usr/sbin/apache2 -k start
www-data  7763 28543  0 14:00 ?        00:00:07 /usr/sbin/apache2 -k start
www-data  8926 28543  0 15:05 ?        00:00:00 /usr/sbin/apache2 -k start
ubuntu    9106  9094  0 15:14 pts/0    00:00:00 grep apache2
www-data 14058 28543  0 Jul24 ?        00:00:00 /usr/sbin/apache2 -k start
www-data 14059 28543  0 Jul24 ?        00:00:00 /usr/sbin/apache2 -k start
www-data 20978 28543  0 Jul26 ?        00:01:31 /usr/sbin/apache2 -k start
root     28543     1  0 Jun01 ?        00:00:08 /usr/sbin/apache2 -k start
$ ps -ef | grep php5
www-data  8343 14059  0 14:35 ?        00:00:08 /usr/bin/php5-cgi
www-data  8349 14059  0 14:35 ?        00:00:04 /usr/bin/php5-cgi
www-data  8363 14059  0 14:37 ?        00:00:00 /usr/bin/php5-cgi
www-data  9005 14059  0 15:12 ?        00:00:00 /usr/bin/php5-cgi
www-data  9007  9005  1 15:12 ?        00:00:02 /usr/bin/php5-cgi
...
$ ps -ef | grep php5 | wc -l
101 

 PS EXAMPLE

Over 100 PHP Fast CGI 
processes
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MySQL Memory

$ $ ps -eopid,fname,vsz,rss,user,command | grep -e "RSS" -e "mysql"
  PID COMMAND     VSZ   RSS USER     COMMAND
13628 grep       3352   820 ubuntu   grep -e RSS -e mysql
28082 mysqld   631076 405660 mysql   /usr/sbin/mysqld

$ ps -eopid,fname,vsz,rss,user,command | grep " mysqld " | grep -v grep | awk '{print 
$3,$4}'
631076 405660

 PS EXAMPLE

http://ronaldbradford.com/blog/are-you-monitoring-rss-vsz-2009-03-08/

Most important MySQL 
metric for tuning
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Helper Tools
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System Activity

top - 15:03:12 up 97 days, 10:19,  1 user,  load average: 1.91, 1.48, 1.36
Tasks: 117 total,   2 running, 115 sleeping,   0 stopped,   0 zombie
Cpu(s): 15.8%us,  0.8%sy,  0.0%ni, 83.1%id,  0.0%wa,  0.0%hi,  0.2%si,  0.2%st
Mem:   1781976k total,  1216636k used,   565340k free,   118860k buffers
Swap:   917496k total,    55700k used,   861796k free,   529852k cached

  PID USER      PR  NI  VIRT  RES  SHR S %CPU %MEM    TIME+  COMMAND                                                                                                      
28082 mysql     20   0  616m 396m 4012 S   16 22.7 710442:12 mysqld                                                                                                        
28543 root      20   0 18444  15m  14m S    0  0.9   0:08.83 apache2                                                                                                       
11251 www-data  20   0 68152 7204 3684 S    0  0.4   0:01.69 php5-cgi                                                                                                      
11254 www-data  20   0 68152 7204 3680 S    0  0.4   0:02.02 php5-cgi                                                                                                      
11265 www-data  20   0 68144 7204 3684 S    0  0.4   0:01.56 php5-cgi                                                                                                      
11262 www-data  20   0 68144 7200 3684 S    2  0.4   0:00.90 php5-cgi                                                                                                      
11253 www-data  20   0 68136 7196 3684 S    0  0.4   0:01.84 php5-cgi                                                                                                      
11255 www-data  20   0 68128 7196 3684 S    1  0.4   0:01.67 php5-cgi                                                                                                      
11256 www-data  20   0 68152 7196 3684 S    1  0.4   0:01.21 php5-cgi                                                                                                      
11259 www-data  20   0 68152 7196 3680 S    0  0.4   0:01.08 php5-cgi                                                                                                      
11260 www-data  20   0 68144 7196 3680 S    1  0.4   0:00.99 php5-cgi                                                                                                      
11261 www-data  20   0 68128 7196 3680 S    0  0.4   0:00.92 php5-cgi                                                                                                      
...                                                                                                   

 top MEMORY EXAMPLE

http://www.youtube.com/watch?v=yFKRsLj_Jhg

M for sort by Memory

$ ps -eopid,fname,vsz,rss,user,command | grep " mysqld " | grep -v 
grep \
awk '{print $3/1024,$4/1024}'
616.285 396.152
$ ps -eopid,fname,vsz,rss,user,command | grep " apache" | grep -v 
grep | awk 'BEGIN {vsz=0;rss=0}{vsz=vsz + $3;rss=rss+$4}END{print 
vsz/1024,rss/1024}'
1227.96 46.6289
$ ps -eopid,fname,vsz,rss,user,command | grep " php" | grep -v grep | 
awk 'BEGIN {vsz=0;rss=0}{vsz=vsz + $3;rss=rss+$4}END{print vsz/
1024,rss/1024}'
1990.12 210.887
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System Activity

$ vmstat 1 100 > /tmp/vmstat.out
$ vmplot.sh -i /tmp/vmstat.out -o results
# Browser results/vmplot.htm

 Graphing VMSTAT EXAMPLE

Github
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MYSQL STATUS

SHOW GLOBAL STATUS

300+ Internal indicators

What is applicable for your 
environment?
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MYSQL Status

statpack  - Human Readable STATUS 

Database Activity

Statement Activity

Prepared Statements

Admin Commands

Thread Cache

Table Cache

... http://www.markleith.co.uk/?p=21

Github
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MySQL STATUS

====================================================================================================

                    Uptime: 1 hour 1 mins Snapshot Period 1: 1 minute interval

====================================================================================================

                    Variable    Delta/Percentage            Per Second                    Total
====================================================================================================

                                         Statement Activity

====================================================================================================

                     SELECT:          161,995                 2,699.92                5,387,794 (44.31%)
                     INSERT:            8,198                   136.63                  187,672 (1.54%)

                     UPDATE:          341,379                 5,689.65                6,341,439 (52.16%)
                     DELETE:            4,734                    78.90                  108,714 (0.89%)

                    REPLACE:                0                     0.00                        0 (0.00%)

          INSERT ... SELECT:            4,500                    75.00                  108,300 (0.89%)
         REPLACE ... SELECT:                0                     0.00                        0 (0.00%)

               Multi UPDATE:                0                     0.00                        0 (0.00%)

               Multi DELETE:                0                     0.00                        0 (0.00%)

                     COMMIT:              383                     6.38                   11,768 (0.10%)

                   ROLLBACK:              385                     6.42                   12,379 (0.10%)

 EXAMPLE

Dell PowerEdge R710
Dual CPU/Quad Core

48GB RAM

What is your DB Capacity???
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MySQL STATUS

$ status_now.sh
--------------------------+------------+

| Variable_name            | Value      |

+--------------------------+------------+
| Bytes_received           | 142721     |

| Bytes_sent               | 85170      |

| Com_admin_commands       | 160        |
| Com_delete               | 4          |

| Com_insert               | 12         |
| Com_select               | 331        |

| Com_show_status          | 1          |

| Com_update               | 5          |

| Created_tmp_disk_tables  | 52         |
| Created_tmp_tables       | 53         |
...

| Qcache_inserts           | 331        |

| Qcache_hits              | 382        |

| Qcache_lowmem_prunes     | 319        |

| Qcache_free_memory       | -8600      |
...

| Uptime                   | 1          |

+--------------------------+------------+

 EXAMPLE

What is happening this second?

Temporary disk table 
writes per second

Github
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Warning
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Averages can be 
deceiving
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VISuALIZATION

Average CPU  in 2 hour test was 43%

 EXAMPLE

40%

30%

50%

60%

70%

43%

What is this spike 
every 5mins ???
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VISUALIZATION

Average was N,000 reqs per second 
(calculated per minute)

What happens every 5 secs?

 EXAMPLE

In 30 seconds average 
changes by 3,000 RPS
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What is your 
physical resource 

bottleneck?

Objective
2
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BOTTLENECK?

Memory

Disk

CPU

Network

Objective
2

A topic for another presentation
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Bottleneck?

http://ronaldbradford.com/blog/identifying-resource-bottlenecks-cpu-2009-03-31/

http://ronaldbradford.com/blog/identifying-resource-bottlenecks-disk-2009-09-18/

http://ronaldbradford.com/blog/identifying-resource-bottlenecks-memory-2009-04-02/
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Memory Usage

Objective
3
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MEMORY

Is your server swapping?

Process Usage

Change in Usage
$ free -m
$ cat /proc/meminfo
$ ps -ef
$ vmstat 1
$ top   # M
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SYSTEM MEMORY 

Learn to read correctly

$ free -m
             total       used       free     shared    buffers     cached
Mem:         48271      48137        133          0        403      40481
-/+ buffers/cache:       7252      41019
Swap:        32765          0      32765

 FREE EXAMPLE

Not Available Memory
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SYSTEM MEMORY 

Calculate Physical and Virtual for all 
combined processes

 PS EXAMPLE

$ ps -eopid,fname,vsz,rss,user,command | grep " mysqld " | grep -v grep \
awk '{print $3/1024,$4/1024}'
616.285 396.152
$ ps -eopid,fname,vsz,rss,user,command | grep " apache" | grep -v grep | awk 
'BEGIN {vsz=0;rss=0;count=0}{vsz=vsz+$3;rss=rss+$4;count=count+1}END{print 
vsz/1024,rss/1024,count}'
1227.96 46.6289 8
$ ps -eopid,fname,vsz,rss,user,command | grep " php" | grep -v grep | awk 
'BEGIN {vsz=0;rss=0;count=0}{vsz=vsz+$3;rss=rss+$4;count=count+1}END{print 
vsz/1024,rss/1024,count}'
1989.27 209.734 30
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 MySQL MEMORY

Global

innodb_buffer_pool_size

key_buffer_size 

query_cache_size

innodb_additional_mem_pool_size
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InnoDB Size

innodb_buffer_pool_size

Was 1 GB, should be 300M+ 

AWS Small with 1.7G RAM

mysql> source sql/innodb_size.sql
+-------------------+----------+---------+----------+
| title             | total_mb | data_mb | index_mb |
+-------------------+----------+---------+----------+
| Total InnoDB Size |      278 |     171 |      107 |
+-------------------+----------+---------+----------+

 EXAMPLE

Github

Rule of 75-80% of RAM is WRONG!
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MyISAM Size

key_buffer_size

For MyISAM Indexes ONLY 

Was default in RDS, should be 700M+

mysql> source sql/myisam_size.sql
+-------------------+----------+---------+----------+
| title             | total_mb | data_mb | index_mb |
+-------------------+----------+---------+----------+
| Total MyISAM Size |     6140 |    5492 |      648 |
+-------------------+----------+---------+----------+

 EXAMPLE

Github

Needs 1M min for all InnoDB system
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 MySQL MEMORY

Per Thread/Connection

join_buffer_size

sort_buffer_size

read_buffer_size

read_rnd_buffer_size

Leave as default.
Yes Really
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DISK

Excessive Wait I/O?

What is average queue size

What is average service time
$ df -h
$ cat /etc/fstab
$ vmstat 1
$ iostat -x 1
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 MySQL DISK

Status Variables
mysql> show global status like 'innodb%write%';
+-----------------------------------+-----------+
| Innodb_buffer_pool_write_requests | 821053284 |
| Innodb_data_pending_writes        | 0         |
| Innodb_data_writes                | 198400090 |
| Innodb_dblwr_writes               | 547847    |
| Innodb_log_write_requests         | 64860531  |
| Innodb_log_writes                 | 188609653 |
| Innodb_os_log_pending_writes      | 0         |
+-----------------------------------+-----------+

mysql> show global status like '%sync%';
+------------------------------+---------+
| Innodb_data_fsyncs           | 6835646 |
| Innodb_data_pending_fsyncs   | 0       |
| Innodb_os_log_fsyncs         | 5681432 |
| Innodb_os_log_pending_fsyncs | 0       |
+------------------------------+---------+
mysql> show global status like 'created_tmp_disk_tables';
+-------------------------+-------+
| Created_tmp_disk_tables | 87    |
+-------------------------+-------+

Volumes

True Costs

EffectiveMySQL.com      -     Performance, Scalability & Business Continuity

LAMP Performance Optimizations - Volume !"#Slides available at http://j.mp/EM-LAMP-opt

Excessive SQL

Objective
4
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Every customer 
has this

Very easy optimization win
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MYSQL STATUS

====================================================================================================

                   Uptime: 12 hours 17 mins Snapshot Period 1: 1 minute interval                    

====================================================================================================

                    Variable    Delta/Percentage            Per Second                    Total
====================================================================================================

                                         Statement Activity                                         

====================================================================================================

                     SELECT:           16,042                   267.37                8,177,050 (46.03%)
                     INSERT:            5,838                    97.30                1,826,616 (10.28%)

                     UPDATE:            1,109                    18.48                  738,546 (4.16%)

                     DELETE:            2,018                    33.63                1,374,983 (7.74%)

                    REPLACE:                0                     0.00                        0 (0.00%)

          INSERT ... SELECT:                0                     0.00                       27 (0.00%)
         REPLACE ... SELECT:                0                     0.00                        0 (0.00%)

               Multi UPDATE:                0                     0.00                        0 (0.00%)

               Multi DELETE:                0                     0.00                        0 (0.00%)

                     COMMIT:            5,708                    95.13                2,161,232 (12.17%)

                   ROLLBACK:            5,746                    95.77                3,485,828 (19.62%)

 EXAMPLE

Why are you doing crazy 
things Mr Framework?
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Row Processing

SELECT name FROM firms WHERE id=727;
SELECT name FROM firms WHERE id=758;
SELECT name FROM firms WHERE id=857;
SELECT name FROM firms WHERE id=740;
SELECT name FROM firms WHERE id=849;
SELECT name FROM firms WHERE id=839;
SELECT name FROM firms WHERE id=847;
SELECT name FROM firms WHERE id=867;
SELECT name FROM firms WHERE id=829;
SELECT name FROM firms WHERE id=812;
SELECT name FROM firms WHERE id=868;
SELECT name FROM firms WHERE id=723;

 EXAMPLE

SELECT id, name
FROM firms 
WHERE id IN (723, 727, 740, 758, 812, 829, 839, 
847, 849, 857, 867, 868);

Classic N+1 problem

http://ronaldbradford.com/blog/optimizing-sql-performance-the-art-of-elimination-2010-07-08/
http://ronaldbradford.com/blog/simple-lessons-in-improving-scalability-2011-02-16/

http://ronaldbradford.com/blog/the-rat-and-the-cat-2006-08-24/
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Row Processing

SET PROFILING=1;
SELECT …
SHOW PROFILES;
+----------+------------+---------------------------------------------------------
| Query_ID | Duration   | Query                                                                                                
+----------+------------+---------------------------------------------------------
|        1 | 0.00030400 | SELECT name FROM firms WHERE id=727                                                                  
|        2 | 0.00014400 | SELECT name FROM firms WHERE id=758                                                                  
|        3 | 0.00014300 | SELECT name FROM firms WHERE id=857                                                                  
|        4 | 0.00014000 | SELECT name FROM firms WHERE id=740                                                                  
|        5 | 0.00012300 | SELECT name FROM firms WHERE id=849                                                                  
|        6 | 0.00012200 | SELECT name FROM firms WHERE id=839                                                                  
|        7 | 0.00011600 | SELECT name FROM firms WHERE id=847                                                                  
|        8 | 0.00014300 | SELECT name FROM firms WHERE id=867                                                                  
|        9 | 0.00013900 | SELECT name FROM firms WHERE id=829                                                                  
|       10 | 0.00014000 | SELECT name FROM firms WHERE id=812                                                                  
|       11 | 0.00012800 | SELECT name FROM firms WHERE id=868                                                                  
|       12 | 0.00011700 | SELECT name FROM firms WHERE id=723                                                                  
|       13 | 0.00031100 | SELECT id, name FROM firms WHERE id IN (723 ...
+----------+------------+---------------------------------------------------------

 EXAMPLE

SELECT 'Sum Individual Queries' AS txt,SUM(DURATION) AS total_time FROM 
INFORMATION_SCHEMA.PROFILING WHERE QUERY_ID BETWEEN 1 AND 12 
UNION
SELECT 'Combined Query',SUM(DURATION) FROM INFORMATION_SCHEMA.PROFILING WHERE 
QUERY_ID = 13;
+------------------------+------------+
| txt                    | total_time |
+------------------------+------------+
| Sum Individual Queries |   0.001311 |
| Combined Query         |   0.000311 |
+------------------------+------------+

4X longer processing for 
every page load

Instant DB Scalability
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Binary LOG

-rw-rw---- 1 mysql mysql 513M May 11 00:11 341962-bin.001636
-rw-rw---- 1 mysql mysql 513M May 11 00:13 341962-bin.001637
-rw-rw---- 1 mysql mysql 513M May 11 00:14 341962-bin.001638
-rw-rw---- 1 mysql mysql 513M May 11 00:15 341962-bin.001639
-rw-rw---- 1 mysql mysql 513M May 11 00:17 341962-bin.001640
-rw-rw---- 1 mysql mysql 519M May 11 00:18 341962-bin.001641
-rw-rw---- 1 mysql mysql 523M May 11 00:19 341962-bin.001642
-rw-rw---- 1 mysql mysql 518M May 11 00:20 341962-bin.001643
-rw-rw---- 1 mysql mysql 522M May 11 00:21 341962-bin.001644
-rw-rw---- 1 mysql mysql 524M May 11 00:22 341962-bin.001645
-rw-rw---- 1 mysql mysql 515M May 11 00:24 341962-bin.001646
-rw-rw---- 1 mysql mysql 513M May 11 00:25 341962-bin.001647
-rw-rw---- 1 mysql mysql 515M May 11 00:27 341962-bin.001648
-rw-rw---- 1 mysql mysql 514M May 11 00:29 341962-bin.001649
-rw-rw---- 1 mysql mysql 514M May 11 00:30 341962-bin.001650
-rw-rw---- 1 mysql mysql 514M May 11 00:32 341962-bin.001651
-rw-rw---- 1 mysql mysql 514M May 11 00:34 341962-bin.001652
-rw-rw---- 1 mysql mysql 514M May 11 00:35 341962-bin.001653

 EXAMPLE

500MB per minute

EffectiveMySQL.com      -     Performance, Scalability & Business Continuity

LAMP Performance Optimizations - Volume !"#Slides available at http://j.mp/EM-LAMP-opt

Binary LOG

$ binlog_analysis.sh /path/to/file
  377,939 update drp
    8,359 update dt
    7,252 insert into dctt
    4,891 update dp
    3,212 update drp
      158 update dcc
      112 delete from dgr
      112 delete from dtg
      112 delete from dpo
      112 delete from dpof
      112 delete from dpn
      112 delete from dpkr
      112 delete from dpki
      112 delete from dpdf
      112 delete from dgi

93% was one N+1 statement

 EXAMPLE
Github
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Learn to capture 
ALL SQL 

statements
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Configuration

Objective
5
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Disk CONF

RAID 

RAID 10 v RAID 5

Disk 

Set noatime for DB partition

I/O Scheduler

Change to noop/deadline
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APACHE CONF

Turn off ExtendedStatus

Remove unused modules

Add compression

$ apache2ctl -t -D DUMP_MODULES

# httpd.conf
ExtendedStatus Off
AddOutputFilterByType DEFLATE text/html text/plain text/xml text/css
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MySQL CONF

innodb_buffer_pool_size

key_buffer_size

query_cache_size/type

innodb_flush_log_at_trx_commit

table_open_cache

thread_cache_size

...
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Conclusion
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Frameworks 
generally suck

EffectiveMySQL.com      -     Performance, Scalability & Business Continuity

LAMP Performance Optimizations - Volume !"#Slides available at http://j.mp/EM-LAMP-opt

CONCLUsiON

Instrument

Know where problem is and where to 
look next

Memory is most important

Do less physical work
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CONCLUsiON

1. Identification

2. Physical Resource Bottleneck

3. Memory Usage

4. Excessive SQL

5. Configuration

Objectives
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PRESENTATIONS

Improving Performance with Better Indexes

Improving MySQL Productivity

Capturing, Analyzing and Optimizing SQL

MySQL Idiosyncrasies that Bite

http://ronaldbradford.com/mysql-presentations/

http://effectivemysql.com/presentation/

More presentations at



EffectiveMySQL.com      -     Performance, Scalability & Business Continuity

LAMP Performance Optimizations - Volume !"#Slides available at http://j.mp/EM-LAMP-opt

http://effectiveMySQL.com

Ronald Bradford


