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Zabbix experience

We started Zabbix support service from 201 1
Last year, we joined Zabbix patnership program.

ZABBIX

|_(.7ERTIFIED P)‘?a.RTNERJ

Qur company systems is monitored by Zabbix.

We design the monitoring system of our customer’s.
o Over 100 devices
o Including virtulization system (vCenter /ESXi)
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Agenda

* Infroduction
e SImple test

large number of items
* Parfitioning fest

large number of items with Partitioning

Copyright © 2013 SRA OSS, Inc. Japan Allrights reserved.
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Which database engine
are you using for Zabbix?

ZABBIX

Ws ZABBIX Forums > Zabbix Discussions and Feedback > Zabbix for Large Environments User Name User Name [ | Remember Me?
L..u4 Which database engine are you using for Zabbix Server? Password

Gold Platinum

Get years of our experience

to support your monitoring activities

Contract us to support your installation by choosing among available tiers!

MySQL S —— 75 69.44%
Oracle == 8 7.41%
PostgreSQL IR 25 23.15%
Other a 0 0%

Voters: 108. You may not vote on this poll
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PostgreSQL is Slow7

pgbench =5, PG 9.2dev of connit d5881ce3
8 ® 8-core an 5272 Processn
nedian of 3 S-ninute runs, nax_col ctions = 1080, shared_buffers = 8GB

« The Performance of PG o |
was improved from 9.2 oo

TPS

175000 |

Compared with PG9.1 une]
o Read Query 4x Faster

o Write Query 5x Faster T W

# Clients

pgbench, scale factor 188, median of 3 38-ninute runs, 32-core AND Opteron 6128
hak_connections = 188, shared_buffers = 8GB

14088 |-PG 9.2 Current —i—
PG 9.1 —¥—

Reference:
PostgreSQL 9.2 release news
http://www.postgresal.org/about/news/1415/ T A 4 S A S S

Robert Haas@PGcon2012 - cone
Performance Improvement in PostgreSQL 9.2
hitp://www.pgcon.org/2012/schedule/events/416.en.t

| |
8 16 249 32 48 418 56 64
# Clients
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MySQL vs PostgreSQL

« Zabbix benchmark with MySQL and PostgreSQL

e Environment

Amazon EC2 M1 medium instance

3.75 Gib RAM

2ECU (1 core)

410 GB instance storage

OS:. Amazon Linux AMI 2013.03 (64bit)

3 servers ( 1 for Zabbix server and DB ,2 for Zabbix Agent)

g O O O O O

Copyright © 2013 SRA OSS, Inc. Japan Allrights reserved. e/



Software

« /abbix 2.1.1 ( alpha release)

« Use latest release version for the components

o MySQL 5.6.12

o PostgreSQL 9.2.4

o Apache httpd 2.4.6
o PHP 5.4.17

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. 8
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Test Target

« Simulate 600 hosts ( 2 agent servers )
« 26400 items
( 44 items/1 host,5 sec interval, keep history 1day)
« 10200 triggers ( 17 triggers / 1 host )
« Starting with empty history
* Monitoring for:
4 hours (short run)
36 hours (long run)
« /abbix:
modified CacheSize=64M in zabbix_server.conf

Copyright © 2013 SRA OSS, Inc. Japan Allrights reserved. o9
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Simple Test

» Test |
o Default DB setting

e Test 2

o Same buffer size and Transaction log size

 Each Test is
o Monitoring 4 hours
o comparing CPU utilization
and Zabbix performance

Copyright © 2013 SRA OSS, Inc. Japan Allrights reserved. ®10
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Test 1: default DB Contig

« MySQL
o character-set-server=utt8
o skip-character-set-client-handshake
o Innodb_file_per_table

« PostgreSQL
o ALL default
PostgreSQL uses files per table

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. o1
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Test 1: CPU utilization
MySQL PostgreSQL
B User B Syvstem @ iowait

Zabbix server: CPU utilization (6h) Zabbix server: CPU utilization (6h)
100 % 100 %
50 % 50 %
0% 4 I 0% 4 t>
Eom=8dnEsonsgdns8anigadns s EomiEdm=EsdRisanEganssanmis
B RS 3 3SR RdNARNNANRNRTGRRNR S I B = e R R
= = = =
= = = =
o =~ =~ =~
™~ ™~ ™~ ™~
last min avg max last min avg max

M CPU idle time [avg] 1418 % 0% 1696 % 48.73 % M CPU idle time [avg] 0% 0% 0.6% 3915%
l CPU user time l[avg]l 3428% 1754% 3135% 7477 % l CPU user time [avg] 944% 521 % B62% 5B91 %
M CPU system time l[avg]l] 2713% 2135% 2789% 3158 % M CPU system time [avg] 782% 548 % BBB % 2973 %
O CPU iowait time lavg]l 1467 % 0.62 % 1367 % 2548 % O CPU iowait time [avg] 80.22 % 0.4 % 7931% 8718%
M CPU nice time [avg] 0 % 0% 0% 0% M CPU nice time [avg] 0% 0% 0% 0 %
M CPU interrupt time  [avg] 0% 0% 0.000068 % 0.02 % M CPU interrupt time  [avg] 0% 0% 0.000256 % 0.02 %
[ CPU softirg time [avg] 9.22 % 2.08 % 9.54 % 11.9 % [ CPU softirg time [avg] 219% 112 % 251 % 1065 %
O CPU steal time [avg] 0.56 % 0.03 % 0.57 % 0.93 % O CPU steal time [avg] 03% 0.05% 0.27 % 0.89 %

PG: Heavy 10 wal

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. o
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Test 1: Zabbix Performance
MySQL PostgreSQL

- zabbix[wcache,values] :Values processed by Zabbix server per second
B zobbix[queue]:Zabbix queue

Zabbix server: Zabbix server performance (6h) Zabbix server: Zabbix server performance (6h)
21K T . ; . . . T 4k 25K ; ; . . . 25K
2 | [T ! PRI PR ] [ . o~ .................... 3K 2K 20K
: 15K 15K
1.5 K |- £ 2K
1K 10K
LRI W R Al 05K 5K
17K A— : &0 o 0
S8 8828882888288 %29R8%¢:S138%¢ S8 8828782882288 5829822 1387¢%8¢
T B T - B = - = B S T T T BT A B = I = B e - - R T - = =~
~ ~ ~ ~
= = = =
[t} ~ ~ ~
™~ ™~ ™~ ™~
last min avg max last min avg max
[ Values processed by Zabbix server per second  [avg] 197K 18K 199K 207K [ Values processed by Zabbix server per second [avg] 49672 33161 557.96 204K
M Zabbix queue [avgl 858 0 64642 259K M Zabbix queue [avg]l] 588K 132 1476K 19.84K

PG cannot keep up
with processing

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. ®13
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Test 2: Tuning

« Same Buffer and Transaction log size
« MySQL
o Innodb_buffer_pool_size = 512MB
o Innodb_log_file_size = 256 MB
X Inhodb_log_files_in_group=2(default)
= log size 512MB
« PostgreSQL
o shared_buffers = 512MB
o checkpoint_segments = 32
16MB/each segmnet —log size 512MB

Copyright © 2013 SRA OSS, Inc. Japan Allrights reserved. ®14
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Test 2: CPU utilization
MySQL PostgreSQL

B User B Syvstem @ iowait

Zabbix server: CPU utilization (6h) Zabbix server: CPU utilization (6h)
100 % 100 %
50 % 50 %
0% 4 I 0% 4 t>
AmSEdmeEdnEEdmEsdmaSdmnacg Ednfsomnsgdnicsanssinasanss
A AT s I35 0868885500 SREeRDJANRNORRANODARANZSZS88SE8808d
2] 2] = 2]
= = = =
— — — —
= = m =
last min avg max last min avg max
M CPU idle time [avg] 3354 % 0% 4178% 4BB82% M CPU idle time [avg] 0% 0% 4183 % 4746 %
l CPU user time l[avg]l 2062% 1673% 1922% 7094 % l CPU user time [avg] 57.33% 1886% 2149 % 7071 %
M CPU system time [avg] 2B58% 2325% 2522% 292 % M CPU system time l[avg]l 3187 % 2246% 2479% 3387 %
O CPU iowait time [avg] 9.15 % 017 % 347 % 1389 % O CPU iowait time [avg] 21 % 0.05 % 135% 1027 %
M CPU nice time [avg] 0 % 0% 0 % 0 % M CPU nice time [avg] 0 % 0% 0 % 0 %
M CPU interrupt time  [avg] 0 % 0% 0 % 0 % M CPU interrupt time  [avg] 0 % 0% 0000134 % 0.02 %
[ CPU softirg time [avg] 9.41 % 385 % 946 % 1074 % [ CPU softirg time [avg] B8.57 % 3.03 % 974% 1126 %
O CPU steal time [avg] 083 % 0.03 % 083 % 0.98 % O CPU steal time [avg] 0.1 % 0.03 % 0.82 % 0.96 %

Almost same load (PG is slightly stable and low 10)

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. Iy
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Test 2: Zabbix Performance
MySQL PostgreSQL

- zabbix[wcache,values] :Values processed by Zabbix server per second
B zobbix[queue]:Zabbix queue

22K | 10 K 21K 8K
2K 5K
2K e 5K 19K aK
i : 18K 2K
18K 4 : : : —|:0 17K : b0
YRS S LRSS 4R ES AR ES AR EE AR S SO RES YR 9SS 9RES A REEARYS ARS8
= = T = B B B = T B = S SR AARAANYARARNMARNRNZSZ2S 8468085 0
=] [==] ~ [==]
(=] (=] (=] (=]
i i i i
(=] (=] m (=]
last min avg max last min avg max
M Values processed by Zabbix server per second  [avg] 198K 19K 202K 209K [ Values processed by Zabbix server per second [avg] 18K 18K 202K 209K
M Zabbix queue [avgl 47 0 76417 336K M Zabbix queue [avg] 19K 0 84017 312K

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. 016
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Compare DB Size

Test 2 Case
*Exclude Transaction log

‘MySQL : 3.3 GB
PostgreSQL : 3.2 GB

Almost Same Size

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. ®o1/
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Study of Simple Test

 MySQL default setting is better than PostgreSQL.
* By Increasing Buffer and Transaction log size,
MySQL and PostgreSQL are

almost same performance.

 The size of DB is same in this Simple Test.

Copyright © 2013 SRA OSS, Inc. Japan Allrights reserved. ®18



Characteristic of Zabbix DB

Large write and small read

R Zabbix server: Disk read/write (6h)
300 ops
200 ops
r:\hh]\h] il
0 ops
gﬂﬁaggaSgﬂﬁﬁaﬁﬁﬂgﬂﬁagﬁﬁﬁé
SR R RO RNRANA~NSRHNANANDRARN-ZSS 3884535 535 5 o
[~ [£2]
= =
— —
(i} =
last min avg max
B Disk read ops  [avg]l 1038Bops Oops 89849 mops 103.88 ops
B Disk write ops  [avg] 444 ops 0 ops 6557 ops 226.73 ops

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved.
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Tuning Point

« Checkpoints tuning is very important in write case.

o Incorrect Checkpoints increase write load
o The opportunity of checkpoints are
 full of Buffers

* full of Transaction log

o To Improve Checkpoint,
It's important of Buffer and Transaction log tuning

Copyright © 2013 SRA OSS, Inc. Japan Allrights reserved. ® 20
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Zabbix DB Tuning

« /abbix DB continue write operation by same rate.

« Estimate the growth rate of DB size

In this test case 3.2GB/4h = 70MB/5min

« Set a plenty of buffer and transaction log size from @
growth rate of DB size.

In this test case
512MB buffers and 512MB fransaction log size

Copyright © 2013 SRA OSS, Inc.

Japan All rights reserved. ®2]



Partitioning lest

Same DB Tuning
o Buffer and Total Transaction log size 512MB

Test 3
o Non-Partitioning and housekeeper is enabled.
o Monitoring 36 hours

Test 4
o Partitioning daily and housekeeper is disabled.
o Monitoring 36 hours

Comparing CPU utilization and Zabbix performance

Copyright © 2013 SRA OSS, Inc. Japan Allrights reserved. ®22



Test 3: CPU utilization
PostgreSQL

MySQL
B User

B Syvstem B iowait

SRA0SS,INC.

Zabbix

100 %

50 %

server: CPU utilization (3d)

O%IQmDDDDDDDmDDDDDDDmDDDDD c.b
= [ R o o R o o o T o O D= = = T = T o o e T e o e o R o =
S 8883993788389 9:8588¢84943 §
2] 2]
[=] [=]
= ~
= =
last min avg max
M CPU idle time [avg] 0% 0% 1741 % B2.09 %
l CPU user time [avg] 205% B882% 2254 % 7366 %
M CPU system time l[avg] 2212% 554% 2583 % 3688 %
O CPU iowait time [avg] 4855% 018 % 2435% 8593 %
M CPU nice time [avg] 0% 0% 0.000257 % 0.41 %
M CPU interrupt time  [avg] 0% 0% 0.000046 % 0.02 %
[ CPU softirg time [avg] 814 % 0.9 % 914 % 1231 %
O CPU steal time [avg] 066 % 0.02% 0.72 % 0.94 %

Zabbix server: CPU utilization (3d)

100 %

50 %

0%(':. [T = == T = T = = R = B e T = T = T = O = B B = B = T S = M= B = R = I = | c.b

m 2000000000000 C0008 00000 m

S NE28 AT JMAESINANdzEoENT &

2] 2]

[=] [=]

i =

= =

last min avg max

M CPU idle time [avg] 0.0003 % 0% 1469 % 48.02 %
l CPU user time [avg] 2197 % B36% 2136 % 7854 %
M CPU system time [avg] 2567 % 803 % 2521 % 3179 %
O CPU iowait time [avg] 42.05% 0.05% 2834 % 7815%
M CPU nice time [avg] 0% 0% 0.000282 % 0.47 %
M CPU interrupt time  [avg] 0% 0% 0.000008 % 0.02 %
[ CPU softirg time [avg] 956 % 255% 968l % 1236 %
O CPU steal time [avg] 0.79% 017 % 0.8 % 0.97 %

Housekeeper's Large io wait

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved.
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Test 3: Zabbix Performance
MySQL PostgreSQL

- zabbix[wcache,values] :Values processed by Zabbix server per second
B zobbix[queue]:Zabbix queue

Zabbix server: Zabbix server performance (3d) Zabbix server: Zabbix server performance (3d)
22K . . 22K | . : 4K
21K 3K
2K 2K
19K 1K
1BK 4 -0
o om0 o o o o o o @ o0 o o o o o oo @ 0 o o o o9 (=]
] = E E E == = = s = = = E = E = = = = = = L]
S e R B s s (R R e R s R
=] [==]
2 2
— =t
(=] (=]
last min avg last min avg max
[ Values processed by Zabbix server per second [avg] 158K 17283 188K 209K M Values processed by Zabbix server per second  [avg] 2K 93083 201K 21K
M Zabbix queue [avgl 727K 0 289K 1378K M Zabbix queue [avg]l 143 0 56014 588K

PostgreSQL is more stable in heavy io situation.

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. ®24
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Test 4 Partitioning

« Disable Housekeeper
* Dally partitioning at history* tables.
» PosfgreSQL supports partitioning

o Vvia table inheritance
o define a trigger or rule.
for redirecting data inserted into the parent table
to the appropriate child partition.
o The performance is also depend on the trigger or rule.
o In this test case, we define the frigger
« Using pl/pgsdal
« Using C language (heap_insert method)
hitps://github.com/matheusoliveira/pg_partitioning_tests
Developed by Matheus de Oliveira

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. 025
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Test 4: CPU utilization
MySQL PG (pl/pgsal
B User B Syvstem @ iowait

Zabbix server: CPU utilization (2d) Zabbix server: CPU utilization (2d)

100 % 100 %

0% 4 £ 0% 4 >

u (=] (=] (=] [oe) (=] (=] o o (=] (=] (=] [oe) (=] (=] o u =) (=] o o (=] (=] (=] [oe) (=] (=] o o (=] (=] (=] [oe) =)

= (=] (=] (=] [=] (=] (=] =] =] (=] (=] (=] [=] (=] (=] =] = = (=] =] =] (=] (=] (=] [=] (=] (=] =] =] (=] (=] [=] [=] =

§ %8 0 8888385354383 4 58 ¢ 8 A8 388348848 R0E

2] 2] 2] 2]

[=] [=] [=] [=]

i L — m

—~ = — —

last min avg max last min avg max

M CPU idle time [avg] 4178 % 0% 3983 % 4894 % M CPU idle time [avg] 6.42 % 0% 6.03% 1469 %
l CPU user time l[avg] 1919% 1615% 1B8.97 % 775 % l CPU user time l[avg]l 5462% 4426% 5501 % 738Bl%
M CPU system time l[avg]l 2567 % 19.4 % 2669 % 3234 % M CPU system time [avg] 2681% 1951 % 2659 % 3344 %
O CPU iowait time [avg] 275 % 0.15 % 369% 1906 % O CPU iowait time [avg] 1% 0% 124% 1323 %
M CPU nice time [avg] 0% 0% 0.000139 % 0.3 % M CPU nice time [avg] 0% 0% 0.000403 % 0.44 %
M CPU interrupt time  [avg] 0 % 0% 0000008 % 0.02 % M CPU interrupt time  [avg] 0 % 0 % 0 % 0%
[ CPU softirg time [avg] 9.79 % 172 % 1002 % 1243 % [ CPU softirg time lavg]l 1094 % 6.64 % 1096 % 1566 %
O CPU steal time [avg] 0.81 % 0.02 % 0.8 % 0.96 % O CPU steal time [avg] 0.19 % 0.03 % 0.18 % 0.42 %

PG(pl/pgsal) need more 3x CPU(user) power

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. o
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Test 4: Zabbix Performance
MySQL PG(pl/pgsal)

- zabbix[wcache,values] :Values processed by Zabbix server per second
B zobbix[queue]:Zabbix queue

Zabbix server: Zabbix server performance (2d) Zabbix server: Zabbix server performance (2d)
22K ! : 4 K 22K : . 4 K
PRI ) B— M T i B 3K 2.1 K [FETUSSE ORSURNE SRS MO SN ISR S— B 3K
) ' A T T S S —— 2K
19K ------- 1K
1.BK 4 -0
o o o [==] (=1
= 5 = = = = =
8 & & & &3 F M B 5 2 H 2 X R &M o4
=] [==]
2 =
— (]
— —
last min avg max last min avg max
[ Values processed by Zabbix server per second  [avg] 204K 183K 202K 211K [ Values processed by Zabbix server per second  [avg] 2K 122K 201K 208K
M Zabbix queue [avgl 551 0 60103 343K M Zabbix queue [avg]l 879 0 639497 378K

In spite of using more CPU, PG is still stable.

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. ®2/
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Test 4: CPU utilization
MySQL PG(C lang
B User B Syvstem @ iowait

Zabbix server: CPU utilization (2d) Zabbix server: CPU utilization (2d)
100 % 100 %
50 % 50 %

0% 1 = 0% 4 I

u [=] [=] [=] o [=] [=] (=] (=] [=] [=] [=] o [=] [=] (=] uw o (=] (=] o (=] (=] [=] [=] (=] (=] (=] o (=] (=] [=] [=] o

[=] (=] (=] (=] [=] (=] (=] [=] [=] (=] (=] (=] [=] (=] (=] [=] [=1 [=] [=] [=] [=] [=] [=] (=] (=] [=] [=] [=] [=] [=] [=] (=] (=] [=]
SIRERER L ERE R SRR R GBS R & F BB HEE 5 =8 28 A

oo oo oo oo

(=) (=) (=) (=)

i <+ @ o

— =1 = —

last min avg max last min avg max

M CPU idle time lavg] 4178 % 0 % 3983% 4894 % M CPU idle time l[avg] 2785% 1484% 2879 % 37.4 %
B CPU user time l[avg] 1919% 1615% 18.97 % 775 % B CPU user time l[avg] 3158% 2704% 3204% 3678 %
B CPU system time l[avg] 2567 % 194 % 2669 % 3234 % B CPU system time l[avg] 2607 % 2243 % 26.19 % 32.84 %
O CPU iowait time [avg] 275% 015% 369% 19.06 % O CPU iowait time [avg] 374% 003 % 234% 1535%
W CPU nice time [avg] 0 % 0% 0.000139 % 03 % W CPU nice time [avg] 0 % 0% 0000194 % 0.41 %
B CPU interrupt time  [avg] 0 % 0% 0000008 % 0.02 % B CPU interrupt time  [avg] 0 % 0% 0000008 % 0.02 %
[ CPU softirg time [avg] 979 % 172 % 1002 % 1243 % [ CPU softirg time [avg] 102 % 8.08 % 10.04 % 13.85 %
O CPU steal time [avg] 08l% 002% 0.8 % 0.96 % O CPU steal time [avg] 0.59 % 0.48 % 0.59 % 0.71 %

The cpu usage of PG(C lang) is better than PG(pl/pgsal),
But it is worse than MySQL.

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. o
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Test 4: Zabbix Performance
MySQL PG(C lang)

- zabbix[wcache,values] :Values processed by Zabbix server per second
B zobbix[queue]:Zabbix queue

Zabbix server: Zabbix server performance (2d)
22K : 4 K 22K
B LK e -~~~ 1~~~ -~~~ B . - - 3K 21K
2K o ) T - 2K zK
e e fal F O e 1K 19K
A BA A B AR
1B8K4 - H>-0 18K+
ooooooooooooooooo
= = = 2 = = = = = = = = = = = = < = =
4 82 2 R o 3 5§ &2 A A2 3% R & B &8 3 o
=] [==]
2 2
~ =+
— —
last min avg max last min avg max
[ Values processed by Zabbix server per second  [avg] 204K 183K 202K 211K M Values processed by Zabbix server per second [avg] 201K 188K 202K 211K
M Zabbix queue [avgl 551 0 60103 343K M Zabbix queue [avgl] 816 0 61397 318K

Almost same performance

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. 029
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Conclusion

e |n our test
o PostgreSQL and MySQL is almost
same performance as Zabbix DB.
o Tuning Checkpoint(buffer and fransaction loQ)
IS Important.

o MySQL'’s partition is easy and better cpu
usage than PostgreSQL.

(PostgreSQL's partition supports foreign key)
o PostgreSQL is more stable in heavy io situation.
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