How to Benchmark MySQL Performance

By Will Mayall NWSTARTUPS Systems 12April2011

Scope

We are currently experiencing performance issues with a customer’s MySQL database running on VMWARE Linux server with 2 CPUs, 12GB of RAM, and a 3GB Database.  This document is intended to reproduce the problem on a development server while benchmarking overall system performance.  The Tuning Technique will be to Benchmark, Analyze, Tune, Benchmark, Observe, and Repeat.   Once we have a valid benchmark, we will modify certain MySQL configuration parameters, bounce the database and run the benchmark test again to see if we have increased overall system performance.

Test Plan

In order as not to disturb end users, an agreement will need to be made to run the benchmark tests.  Furthermore, a backup will be performed before the test as a back out plan.  

First make a copy of the GL_Detail table to use for the benchmark test.

mysql> create table GL_Detail_BM select * from GL_Detail;

Query OK, 85380 rows affected (1.24 sec)

Records: 85380  Duplicates: 0  Warnings: 0

mysql> select count(*) from GL_Detail_BM;

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

| count(*) |

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

|    85380 |

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

1 row in set (0.00 sec)

mysql>

Start the monitoring using iostat, vmstat, mysqlreport, and top.

Next, we can put a load on the database and server by doing concurrent updates and selects to the database, and possibly running a mysqldump in a loop writing to the /var/lib/mysql directory.  Using the UPDATE command instead of INSERT, we will NOT grow the ibdata1 file, this is Important as the ibdata1 file NEVER Shrinks!

mysql>use dl4dev;

mysql>update GL_Detail_BM SET DebitCredit='D',DebitAmount=-4816.49,CreditAmount=0 WHERE TransactionNo COLLATE latin1_general_cs ='010764' AND Year_Period='201102' AND GLSource='T/P' AND InventoryCode='124' AND YardCode='F';

select sleep(6);

update GL_Detail_BM SET DebitCredit='D',DebitAmount=-4816.49,CreditAmount=0 WHERE TransactionNo COLLATE latin1_general_cs ='010764' AND Year_Period='201102' AND GLSource='T/P' AND InventoryCode='124' AND YardCode='F';

select sleep(6);

update GL_Detail_BM SET DebitCredit='D',DebitAmount=-4816.49,CreditAmount=0 WHERE TransactionNo COLLATE latin1_general_cs ='010764' AND Year_Period='201102' AND GLSource='T/P' AND InventoryCode='124' AND YardCode='F';

select sleep(6);

update GL_Detail_BM SET DebitCredit='D',DebitAmount=-4816.49,CreditAmount=0 WHERE TransactionNo COLLATE latin1_general_cs ='010764' AND Year_Period='201102' AND GLSource='T/P' AND InventoryCode='124' AND YardCode='F';

We could add more code to make the test longer.

At the same time run the following code from:

#!/bin/sh

#./run_update_test_benchmark.ksh > TEST_BENCHMARK_UPDATE.doc &

x=1

while [ $x -le 360 ]

do

echo "START TIME"

date

echo "use test;select DebitCredit,DebitAmount,CreditAmount from GL_Detail WHERE TransactionNo COLLATE latin1_general_cs ='010764' AND Year_Period='201102' AND GLSource='T/P' AND InventoryCode='124' AND YardCode='F';;" | mysql -h host_name.com -uwmayall -pmysql

#/usr/bin/vmstat -d

  x=$(( $x + 1 ))

echo "END DATE"

date

sleep 1

done

Results

The below result are just a Proof of Concept run against the test database for 5 seconds, I was able to drive the mysqld process to 111.6 %.  

TOP:

top - 11:30:49 up 15:12, 23 users,  load average: 0.29, 0.10, 0.03

Tasks: 240 total,   1 running, 239 sleeping,   0 stopped,   0 zombie

Cpu(s): 51.0%us, 13.9%sy,  0.0%ni, 35.1%id,  0.0%wa,  0.0%hi,  0.0%si,  0.0%st

Mem:   2059524k total,  1516728k used,   542796k free,   192308k buffers

Swap:  2064376k total,        0k used,  2064376k free,   895104k cached

  PID USER      PR  NI  VIRT  RES  SHR S %CPU %MEM    TIME+  COMMAND

 2797 mysql     15   0  238m  41m 5400 S 111.6  2.0   2:40.89 mysqld

 5612 wmayall   15   0 28452 2192 1492 R  0.3  0.1   0:06.70 top

    1 root      15   0 10348  704  588 S  0.0  0.0   0:00.84 init

    2 root      RT  -5     0    0    0 S  0.0  0.0   0:00.91 migration/0

    3 root      34  19     0    0    0 S  0.0  0.0   0:00.09 ksoftirqd/0

    4 root      RT  -5     0    0    0 S  0.0  0.0   0:00.79 migration/1

    5 root      34  19     0    0    0 S  0.0  0.0   0:00.07 ksoftirqd/1

    6 root      10  -5     0    0    0 S  0.0  0.0   0:31.37 events/0

    7 root      10  -5     0    0    0 S  0.0  0.0   0:00.03 events/1

    8 root      10  -5     0    0    0 S  0.0  0.0   0:00.00 khelper

   25 root      10  -5     0    0    0 S  0.0  0.0   0:00.00 kthread

   30 root      10  -5     0    0    0 S  0.0  0.0   0:00.25 kblockd/0

   31 root      10  -5     0    0    0 S  0.0  0.0   0:00.08 kblockd/1

IOSTAT:

Thu Jan 20 10:59:15 PST 2011

Linux 2.6.18-194.3.1.el5 (host_name)       01/20/2011

Device:         rrqm/s   wrqm/s   r/s   w/s   rsec/s   wsec/s avgrq-sz avgqu-sz   await  svctm  %util

sda               0.51     6.21  0.64  4.48    25.85    85.69    21.78     0.10   19.52   5.82   2.98

sda1              0.02     0.00  0.00  0.00     0.05     0.00    23.64     0.00   14.29  13.27   0.00

sda2              0.49     6.21  0.63  4.48    25.79    85.69    21.78     0.10   19.52   5.82   2.98

sdb               2.28     4.10  1.15  1.98    27.46    49.61    24.57     0.13   40.61   4.38   1.37

sdb1              2.28     4.10  1.15  1.98    27.44    49.61    24.57     0.13   40.63   4.38   1.37

dm-0              0.00     0.00  1.12 10.71    25.77    85.69     9.42     0.33   28.26   2.52   2.98

dm-1              0.00     0.00  0.00  0.00     0.02     0.00     8.00     0.00   17.37   2.93   0.00

dm-2              0.00     0.00  3.41  3.69    27.25    29.48     8.00     0.38   52.91   1.68   1.19

dm-3              0.00     0.00  0.76  3.69     7.89    29.48     8.41     1.39  313.44   2.93   1.30

dm-6              0.00     0.00  0.01  0.35     0.05     2.84     8.00     0.02   66.85   1.86   0.07

dm-7              0.00     0.00  0.00  0.00     0.00     0.00     8.00     0.00   32.57  32.57   0.00

dm-8              0.00     0.00  0.01  0.46     0.04     3.67     8.00     0.03   57.41   1.64   0.08

dm-9              0.00     0.00  0.00  0.00     0.00     0.00     8.00     0.00   25.57  25.57   0.00

dm-10             0.00     0.00  0.00  0.96     0.02     7.70     8.00     0.05   50.30   0.96   0.09

dm-11             0.00     0.00  0.00  0.00     0.00     0.00     8.00     0.00   42.00  42.00   0.00

dm-12             0.00     0.00  0.00  0.00     0.00     0.00     8.00     0.00   70.00  70.00   0.00

dm-13             0.00     0.00  0.00  0.62     0.00     4.99     8.00     0.02   34.62   2.39   0.15

Device:         rrqm/s   wrqm/s   r/s   w/s   rsec/s   wsec/s avgrq-sz avgqu-sz   await  svctm  %util

sda               0.00    11.50  0.00  2.00     0.00   108.00    54.00     0.02    9.00   8.75   1.75

sda1              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

sda2              0.00    11.50  0.00  2.00     0.00   108.00    54.00     0.02    9.00   8.75   1.75

sdb               0.00     4.00  5.50  7.50    44.00    96.00    10.77     0.25   19.15   4.69   6.10

sdb1              0.00     4.00  5.50  7.50    44.00    96.00    10.77     0.25   19.15   4.69   6.10

dm-0              0.00     0.00  0.00 13.50     0.00   108.00     8.00     0.06    4.15   1.30   1.75

dm-1              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-2              0.00     0.00  5.50  5.50    44.00    44.00     8.00     0.20   18.59   5.45   6.00

dm-3              0.00     0.00  0.00  5.50     0.00    44.00     8.00     0.28   51.18  11.09   6.10

dm-6              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-7              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-8              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-9              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-10             0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-11             0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-12             0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-13             0.00     0.00  0.00  6.50     0.00    52.00     8.00     0.06    9.62   1.31   0.85

Device:         rrqm/s   wrqm/s   r/s   w/s   rsec/s   wsec/s avgrq-sz avgqu-sz   await  svctm  %util

sda               0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

sda1              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

sda2              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

sdb               0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

sdb1              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-0              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-1              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-2              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-3              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-6              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-7              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-8              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-9              0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-10             0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-11             0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-12             0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

dm-13             0.00     0.00  0.00  0.00     0.00     0.00     0.00     0.00    0.00   0.00   0.00

VMSTAT:

Thu Jan 20 10:58:40 PST 2011

procs -----------memory---------- ---swap-- -----io---- --system-- -----cpu------

 r  b   swpd   free   buff  cache   si   so    bi    bo   in   cs us sy id wa st

 1  0      0 542444 191344 894764    0    0    15    39   53   78  1  1 97  2  0

 2  0      0 542436 191344 894764    0    0     0     0  788 1294 16  5 80  0  0

 2  0      0 542436 191344 894764    0    0     0   292  894 4892 51 16 32  1  0

 1  0      0 542452 191348 894764    0    0    24    52  847 4030 44 16 40  0  0

 4  0      0 541536 191348 894768    0    0     0    38  851 3409 40 12 48  0  0

 2  0      0 542056 191348 894772    0    0     0   570  956 4407 56 17 24  3  0

 3  0      0 541684 191360 894772    0    0     0    82  924 2013 23 12 65  0  0

 3  0      0 540064 191360 894776    0    0     0     4  926 4592 57 19 24  0  0

 0  0      0 539956 191368 894768    0    0    70   310  851 2683 24  6 68  2  0

 0  0      0 539956 191368 894780    0    0     0     0  857  102  0  0 99  0  0

 0  0      0 539956 191368 894780    0    0     0   130  853   96  0  0 99  0  0

 0  0      0 539956 191368 894780    0    0     0    26  790  117  0  1 99  0  0

 0  0      0 539956 191368 894784    0    0     0     6  863  407  1  2 98  0  0

 0  0      0 539956 191368 894784    0    0     0    36  861   95  0  1 99  0  0

 0  0      0 539956 191368 894788    0    0     0     0  849   93  0  0 100  0  0

 0  0      0 540080 191368 894788    0    0     0     0  911  115  0  1 99  0  0

 0  0      0 540080 191372 894788    0    0     0    26  908   99  0  0 99  0  0

MYSQLREPORT:

__ Key _________________________________________________________________

Buffer used    25.00k of   8.00M  %Used:   0.31

  Current       1.46M            %Usage:  18.25

Write hit       0.00%

Read hit       72.51%

__ Questions ___________________________________________________________

Total          32.39k     0.6/s

  DMS          18.27k     0.3/s  %Total:  56.41

  Com_         11.77k     0.2/s           36.35

  COM_QUIT      2.50k     0.0/s            7.70

  -Unknown        150     0.0/s            0.46

Slow 10 s           7     0.0/s            0.02  %DMS:   0.04  Log: OFF

DMS            18.27k     0.3/s           56.41

  SELECT       15.26k     0.3/s           47.11         83.52

  INSERT        2.95k     0.1/s            9.10         16.13

  UPDATE           53     0.0/s            0.16          0.29

  DELETE            7     0.0/s            0.02          0.04

  REPLACE           5     0.0/s            0.02          0.03

Com_           11.77k     0.2/s           36.35

  show_status   3.77k     0.1/s           11.63

  show_proces   2.68k     0.0/s            8.29

  show_variab     917     0.0/s            2.83

__ SELECT and Sort _____________________________________________________

Scan            5.83k     0.1/s %SELECT:  38.20

Range           1.16k     0.0/s            7.62

Full join          62     0.0/s            0.41

Range check         0       0/s            0.00

Full rng join       6     0.0/s            0.04

Sort scan       2.32k     0.0/s

Sort range         68     0.0/s

Sort mrg pass       1     0.0/s

__ Table Locks _________________________________________________________

Waited              0       0/s  %Total:   0.00

Immediate      21.23k     0.4/s

__ Tables ______________________________________________________________

Open               64 of   64    %Cache: 100.00

Opened          7.58k     0.1/s

__ Connections _________________________________________________________

Max used            8 of  500      %Max:   1.60

Total           2.50k     0.0/s

__ Created Temp ________________________________________________________

Disk table        882     0.0/s

Table           9.83k     0.2/s    Size:  16.0M

File                7     0.0/s

__ Threads _____________________________________________________________

Running             1 of    4

Cached              0 of    0      %Hit:   0.04

Created         2.50k     0.0/s

Slow                0       0/s

__ Aborted _____________________________________________________________

Clients             2     0.0/s

Connects            2     0.0/s

__ Bytes _______________________________________________________________

Sent          147.88M    2.7k/s

Received        4.74M    87.8/s

__ InnoDB Buffer Pool __________________________________________________

Usage           8.00M of   8.00M  %Used: 100.00

Read hit       98.34%

Pages

  Free              0            %Total:   0.00

  Data            489                     95.51 %Drty:   0.00

  Misc             23                      4.49

  Latched                                  0.00

Reads          17.82M   330.5/s

  From file   296.62k     5.5/s            1.66

  Ahead Rnd     22021     0.4/s

  Ahead Sql     38819     0.7/s

Writes         29.48k     0.5/s

Flushes         3.85k     0.1/s

Wait Free           0       0/s

__ InnoDB Lock _________________________________________________________

Waits               0       0/s

Current             0

Time acquiring

  Total             0 ms

  Average           0 ms

  Max               0 ms

__ InnoDB Data, Pages, Rows ____________________________________________

Data

  Reads       414.29k     7.7/s

  Writes        7.56k     0.1/s

  fsync         4.59k     0.1/s

  Pending

    Reads           0

    Writes          0

    fsync           0

Pages

  Created          87     0.0/s

  Read        957.70k    17.8/s

  Written       3.85k     0.1/s

Rows

  Deleted           5     0.0/s

  Inserted      3.84k     0.1/s

  Read          5.47M   101.4/s

  Updated          17     0.0/s

MySQL Configuration Changes

Increase configuration file parameters, re-test.  Requires a database reboot.

Table_open_cache=256

Query_cache_size = 16M

Thread_cache_size = 4

Innodb_buffer_pool_size = 4000M

Innodb_additional_mem_pool_size=10M

Innodb_flush_log_at_trx_commit=2

Run the benchmark tests again and compare the output.
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