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W ZABBIX Forums > Zabbix Discussions and Feedback > Zabbix for Large Environments User Name User Name [ | Remember Me?

i.y4 Which database engine are you using for Zabbix Server? Password

Community v

Get years of our experience £ Platinum

to support your monitoring activities

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

View Poll Results: Which database engine are you using for Zabbix Server?

MySQL [ | 75 69.44%
Oracle = 8 7.41%
PostgreSQL IR— 25 23.15%
Other 0 0%

Voters: 108. You may not vote on this poll
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PostgreSQL [ L\?

e 9. 2TIN\TD+#—T AN MAL

9. 1L LRI B &
o Read Query 4x T4gEUP
o Write Query 5x T4gEUP

ZI:

PostgreSQL 9.2 release news
http://www.postgresgl.org/about/news/1415/

Robert Haas@PGcon2012
Performance Improvement in PostgreSQL 9.2
http://www.pgcon.org/2012/schedule/events/416.en.ntml
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MySQL vs PostgreSQL

« MySQL &PostgreSQLGZabbixDBDREEZITLNE L 1=

- IRIE
o Amazon EC2 M1 medium instance
o 3.75 Gib RAM
o 2ECU (1 core)
o 410 GB instance storage
o OS: Amazon Linux AMI 2013.03 (64bit)
o 3 servers ( 1 for Zabbix server and DB ,2 for Zabbix Agent)

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. 5
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Software

« /abbix 2.1.1 ( alpha release)

« BRFITRDFF

o MySQL 5.6.12

o PostgreSQL 9.2.4

o Apache hitpd 2.4.6
o PHP 5.4.17

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. g6
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Test Target

600 hostsz#> = alL— bk (2 agent servers )
« 26400 |tems
(44 items/1 host, S¥REifm, REFEHIM1H)
« 10200 triggers ( 17 triggers / 1 host )
« ZEDhistoryT—a2 M RXRFZ—F
o SHITE RFE]
4 BfE (short run)
36 BFfEl (long run)
« /abbix:
ZE A CacheSize=64M in zabbix_server. conf

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. e/
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Simple Test

e Jest 1
o EAXRMIZT 7+ )L FDBERTE
e Test 2
oN\YIDFELSIUT O3 ATDEFENT
c AIEARAE
o 4F5fE1HITE
o CPUF|ZE L Zabbix/ N7+ —< 2V XA ZH|IFE

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. o3



W
Test 1: default DB Config

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

« PostgreSQL
o EBTTIAILE
PostgreSQLIZT1 DD TFT—TILIZEHD 77 A4 ILZFIFH

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. o9



Test 1: CPU utilization
PostgreSQL

B Uscr

MySQL

B Svstem @ iowait

SRA0SS,INC.

Zabbix server: CPU utilization (6h)

100 %

v

0%

18:15
18:30
18:45
19:00

26.07 18:00

[ CPU idle time

M CPU user time

M CPU system time
[ CPU iowait time
[ CPU nice time

[ CPU interrupt time
[ CPU softirq time
[ CPU steal time

19:15
19:30

[avg]
[avg]
[avg]
[avg]
[avg]
[avg]
[avg]
[avg]

19:45

S2nfs82mRE82 a3
SRRRSRNRNANDARAR
last min avg
1418 % 0 % 16.96 %
3428 % 1754 % 31.35 %
2713% 2135% 27.89 %
1467 % 0.62 % 13.67 %
0 % 0 % 0 %
0 % 0% 0.000068 %
9.22 % 2.08 % 9.54 %
0.56 % 0.03 % 0.57 %

23:15

23:30
23:45

27.07 00:00

max
48.73 %
7477 %
31.58 %
25.48 %
0 %
0.02 %
11.9 %
0.93 %

100 % T

50 %

o
ES

Zabbix server: CPU utilization (6h)

SomgsamEgsamgsnaRgsaRgsamgs
MO NA8 g8 29 233333 R-
~ ~
o o
~ ~
™~ ™~
last min avg max
[ CPU idle time [avg] 0 % 0 % 06% 3915%
M CPU user time [avg] 944% 521 % 862% 5891 %
[l CPU system time [avg] 782% 548 % 868% 2973 %
[ CPU iowait time [avg]l 80.22 % 0.4 % 7931 % 8718 %
M CPU nice time [avg] 0 % 0 % 0 % 0 %
[ CPU interrupt time  [avg] 0 % 0% 0.000256 % 0.02 %
[ CPU softirg time [avg] 219% 112% 251% 10.65%
[ CPU steal time [avg] 03% 0.05% 0.27 % 0.89 %

PG: R=®Dio wai
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Test 1: Zabbix Performance
MySQL PostgreSQL

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

Zabbix server: Zabbix server performance (6h) Zabbix server: Zabbix server performance (6h)
& &
21K . . 4K 25K : : : : 25K
2K 2K foeeiees | 20k
15K | 15K
19K
1K feeeeiees | 10k
18K ] \ A 05K 5K
17K N : } 0 ls0
2R 282 R%982378823/2827%88 2838 82 R282R 3823789823 /R282/728 28 %8
® % 28239332 R RRAdRANRARIRIAIRIDIRAS o I - = S T T - T - < A
~ ~ ~ ~
= e o e
o ~ ~ ~
~N ~N ~N ~
) last min avg max ) last min avg max
[l Values processed by Zabbix server per second [avg] 197K 18K 199K 207K [l Values processed by Zabbix server per second [avg] 496.72 33161 557.96 204K
B Zabbix queue [avg] 858 0 64642 259K B Zabbix queue [avg] 5.88K 132 1476K 19.84K

PG: ZabbixALIEHVEIE
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Test 2: Tuning

c NYIF7HAXEIS OO a3 DT A XDERE
« MySQL
o Innodb_beffer_pool_size = 512MB
o Innodb_log_file_size = 256MB
X Innodb_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 All rights reserved. ®12
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Test 2: CPU utilization
MySQL PostgreSQL

B Uscr B Sysiem B iowait

Zabbix server: CPU utilization (6h) Zabbix server: CPU utilization (6h)
100 % § : 100 % § :

50 % : 50 % :

0% - > 0% - >
LRS84 RES2REISAREEIREEARTEE S EfRES-2RISAREESAIREIELIRES SRS S
AN ls IS N0 06888r550a % SRRRINRNRARARMARARRZS88 a0
o o ~ o
= = o =
~ -~ ~ —~
o o m o

last min avg max last min avg max
[ CPU idle time [avg]l 33.54 % 0% 4178% 4882 % [ CPU idle time [avg] 0 % 0 % 4183 % 4746 %
[l CPU user time [avg]l 2062% 16.73% 1922% 70.94 % M CPU user time [avg]l 57.33% 18.86 % 2149% 7071 %
[l CPU system time [avg]l 26.58% 2325% 2522% 292 % [l CPU system time [avg]l 3187 % 2246 % 2479% 3387 %
[ CPU iowait time [avg] 9.15 % 0.17 % 347 % 1389 % [ CPU iowait time [avg] 21% 0.05 % 135% 10.27 %
[l CPU nice time [avg] 0 % 0 % 0% 0% [l CPU nice time [avg] 0% 0 % 0 % 0%
[ CPU interrupt time  [avg] 0 % 0 % 0% 0% [ CPU interrupt time  [avg] 0% 0% 0.000134 % 0.02 %
[ CPU softirg time [avg] 9.41 % 385% 9.46% 10.74 % [ CPU softirg time [avg] 8.57 % 3.03% 974% 1126 %
@ CPU steal time [avg] 0.83 % 0.03 % 0.83 % 0.98 % [ CPU steal time [avg] 0.1 % 0.03 % 0.82 % 0.96 %

FEALER CEFHIRE (PG: BHFiohVE L RE)
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Test 2: Zabbix Performance
MySQL PostgreSQL

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

Zabbix server: Zabbix server performance (6h) Zabbix server: Zabbix server performance (6h)
22K : : 10K 21K | ; ; ; T 8k
2/K [ v e o S B I
2K 5K 19K | [ SRS S | 4k
- ' ‘, v ; 1.8K |- - Y ¥V O : 2K
18K 4 —_— =" . . 50 17K g : >0
4895829388938 R8349R8834R%853 4 So 852883582392 735839283823288%838§$%S
T T G T - = T B O+ - =~ SRRRZRANANIRNRARGRAARIZS88Z3 3854
o o] ~ o«
o o o o
o o o o
o o m o
) last min avg max ) last min avg max
[ Values processed by Zabbix server per second [avg] 198K 19K 202K 209K [l Values processed by Zabbix server per second [avg] 18K 18K 202K 209K
B Zabbix queue [avg] 47 0 76417 336K B Zabbix queue [avg] 19K 0 84017 312K

FE A ER CERE
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Compare DB 5Size

eJest 2 Case
cS YT H I gagY A4 XIXERS

MySQL : 3.3 GB
PostgreSQL : 3.2 GB

(FEALERL

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. ®15
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Study of Simple Test

c FI4IILFDBRETIE. WSALOFHME KT

e NV I7HA XL ST 3R XFED
92 & T. MySQL & PostgreSQLIZIFZIZXRE CEgEMAEHE S

« DBY A XIBMERILIFEAERL

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. ®16



Characteristic of Zabbix DB

= SIAHDE  FiAHRAANDIE VR

Zabbix server: Disk read/write (6h)

300 ops
200 ops
100 ops H !
0 ops + L. : : >
S2 R %82 mR TS 2RTE DA S 3 8
SR RRJARNYARNANDTRAR 5 o
~ w
o o
—~ —
m o
last min avg max
M Disk read ops [avg]l 103.88o0ps 0Oops 89849 mops 103.88 ops
[l Disk write ops  [avg] 444 ops Oops 65.57 ops  226.73 ops

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

« EFIAHNZWNT—XRTIE
Checkpoint®F 1 —=> 4 HE

[Ty

==
0 RO -EREIFEZTIAAERMNIEX
o FxwOiRA 2 DR

c NV T 7HSN

c FSUHYH L3 ATHSN

o FIVIRAVICDFa—=2HF. Ny IreERSY
H4H 3005 DFa—=—UFREERBTOHEK
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Zabbix DB Tuning

e Zabbix DBIZEAKRMICEILHEETEZTIAAZITO

* DBHA XDAREREZERS

SEBOT X LTIE
3.2GB/4h = 70MB/5min

e DBHA XOEEKREEMNS., +RHE/N\NVvIT7=EE RS
YO a3 0002 %%ET 5
SEIDTR LTIE, TEDHEIZTEINGHE
INY I F7512B rS TS 3005 =512MB

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. e19
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Partitioning lest

DBF1——2H5 AR
o NyI7& b 3oasd= 5120B

Test 3

o housekeeper ZH®ICL T, N—T 4 a3 VEREFE
o J6fFfEIETE

Test 4

o housekeeperZ##Exh 1HEAFAT/HN—Tas 3=y
o J6fFfEIETA

CPURIARZE & Zabbix/N\ T #—< >V X Z &t

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. ®20



Test 3: Zabbix Performance

MySQL

PostgreSQL

@

SRA0SS,INC.

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

Zabbix server: Zabbix server performance (3d)

.—p

v

o UV = = N N
=~ © 01 o un
A AR A

' .

é w © ©o o o o o o m © O o o o o o mm © ©o o o O oo

o o © o o o ©o o O o © o o o ©o o o o © o o o © oo

N L T B N R o R o e [ e o

o o

=} ]

< ~

o o

last min avg max

M Values processed by Zabbix server per second [avg] 158K 172.89 188K 209K
B Zabbix queue [avg] 7.27K 0 289K 1378K

Zabbix server: Zabbix server performance (3d)

4K

3K

2K
1K

o

22K |
2K
1.9K
18K 4 - IS
o o © © o O O O O w o o o o O o o mw © O o o o o
m © 2 2 9 9 2 9 9 o 2 9 8 9 929 o9 29 9 9 o M
2 8882892830888 82878z288884 3
o o
o o
= <
o o
) last min avg max
[ Values processed by Zabbix server per second [avg] 2K 930.83 201K 21K
B Zabbix queue [avg] 143 0 56014 598K

PostgreSOLI& L BR O 7E 5 &)

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

B Uscr B Sysiem B iowait

Zabbix server: CPU utilization (3d) Zabbix server: CPU utilization (3d)

100 % 100 %

50 %

0%<'3ooOOOOOOOocOOOOOOOooOOOOO O: 0%('3 w ©O OO0 O OO0 O wm OO0 O 0O OO0 O w OO0 O OO0 O::

© ©99 990909098695 29098 9080805228998 9 m © 9999909090999 989889885 900889048 M

S MYE eSS R YEE e 2 SYEyegEARYEeErER e R 2

o o o o

S S o S

< ~ — <

o o o o

last min avg max last min avg max

[ CPU idle time [avg] 0 % 0 % 1741 % 62.09 % [ CPU idle time [avg]l 0.0003 % 0 % 1469 % 48.02 %
[l CPU user time [avg] 205% 882% 2254% 7366 % M CPU user time [avg] 2197 % 8.36% 2136 % 78.54 %
[l CPU system time [avg]l 2212% 554% 2583 % 3688 % [l CPU system time [avg] 2567 % 8.03% 2521 % 3179 %
[ CPU iowait time [avg]l 4855% 018 % 2435% 8593 % [ CPU iowait time [avg] 4205% 0.05% 2834% 7815%
[l CPU nice time [avg] 0 % 0% 0.000257 % 0.41 % [l CPU nice time [avg] 0 % 0% 0.000282 % 0.47 %
[ CPU interrupt time  [avg] 0 % 0% 0.000046 % 0.02 % [ CPU interrupt time  [avg] 0 % 0% 0.000008 % 0.02 %
[ CPU softirg time [avg] 8.14 % 0.9 % 914% 1231 % [ CPU softirg time [avg] 956 % 2.55% 961% 1236 %
@ CPU steal time [avg] 0.66 % 0.02 % 0.72 % 0.94 % [ CPU steal time [avg] 079% 017 % 0.8 % 0.97 %

housekeeper(Z X A R=D 0 FHE

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. 029
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Test 4 Partitioning

i35
e HistoryT—2J)LIZxLTIB(LD)IS—TF 423> DR

« housekeeper®

o PostgreSOLD/NA—T 4 3= FHHR— MKR
o T—JIL#kE % F|H
o FYH—OI)IL—ILHNKHE
|WT—JIICinsertEenf=-T—2 #@BULEFT—TILIZURZA LY 5
o WIA—T LRI M) A—PIL—ILDEZRFEIZHEKF
o CCTlX, UTD Y H—%FH

« pl/pgsql

e CE8#t (heap_insert method)
https://github. com/matheusoliveira/pg partitioning tests

Developed by Matheus de Oliveira

Copyright © 2013 SRA OSS, Inc. Japan All rights reserved. ®23
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Test 4: Zabbix Performance
MySQL PG(pl/pgsgl

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

Zabbix server: Zabbix server performance (2d) Zabbix server: Zabbix server performance (2d)
22K ; : 4K 22K | : ; 4K
2K 2K 2K | el 2K
19K | - - 1 1K 19K | |1 1K
’ -
1.8K 4 = 10 ) 1.8K 4 H>0
wn o o o w o o o o o o (=3 w o o o wn 5 (=] o (=3 o o o o o o o o o o o o ] o
o o o o =] o =} =} o =] o o =] o o o o =] o o o o =} o =] o =] =} =] o =] o o =1
8 4 2 F 5 8 8 g & &8 8 8§ % 83 &8 3 o & & 8 8 4 2 5 o 38 8 8 # 4 8 ] 0 08
o o o o
e 2 2 S
~N - -~ m
— — — —
last min avg max last min avg max
M Values processed by Zabbix server per second [avg] 204K 183K 202K 211K [l Values processed by Zabbix server per second [avg] 2K 122K 201K 208K
B Zabbix queue [avg] 551 0 60103 343K B Zabbix queue [avg] 879 0 69497 378K

F& A ER CTHERE
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Test 4: CPU utilization
MySQL PG(pl/pgsal
B Uscr B Sysiem B iowait

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

0% P> 0% + =

T3] o o o ] o o o o o o o o o o o wn o o o o o o o [+e] o o o o o o o [++] [=]

o © @ © o © © © © © © © o © © 9o o © © @ © © © © ©o © © © © © © © o o

N8 0388882273888 3 588842 4888848773

ow (o] ow w0

o S = S

~ - —~ m

~ ~ L] ~

last min avg max last min avg max
[ CPU idle time [avg]l 4178 % 0 % 3983 % 4894 % [ CPU idle time [avg] 6.42 % 0 % 6.03% 1469 %
Il CPU user time [avg]l 1919% 16.15% 18.97 % 77.5 % Il CPU user time [avg]l 5462% 4426 % 55.01% 7381 %
[l CPU system time [avg]l 25.67 % 19.4 % 26.69% 3234 % [l CPU system time [avg]l 26.81% 19.51 % 26.59% 3344 %
[E CPU iowait time [avg] 275 % 0.15 % 369 % 19.06 % [E CPU iowait time [avg] 1% 0 % 124% 1323 %
[l CPU nice time [avg] 0 % 0% 0.000139 % 0.3 % [ CPU nice time [avg] 0 % 0% 0.000403 % 0.44 %
[ CPU interrupt time  [avg] 0 % 0% 0.000008 % 0.02 % [ CPU interrupt time  [avg] 0 % 0% 0 % 0 %
[0 CPU softirq time [avg] 9.79 % 172 % 10.02% 1243 % [0 CPU softirq time [avg]l 10.94 % 6.64 % 1096 % 15.66 %
[ CPU steal time [avg] 0.81 % 0.02 % 0.8 % 0.96 % [E CPU steal time [avg] 0.19 % 0.03 % 0.18 % 0.42 %
I
PG(pl/ D [X3=@DCPU( S
S USEr 23
Pl1/PEgSA =] a5
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Test 4: Zabbix Performance
MySQL PG(C lang

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

Zabbix server: Zabbix server performance (2d) Zabbix server: Zabbix server performance (2d)
22K ; : 4K 22K : 2K
2K 2K 2K et S ] [ N ¢
19K cecccadecccccs il . > - 1K 19K .................................. OSK
. -
1.8K 4 = >0 ) 18K + H>0
wn o o o w o o o o o o (=3 w (=4 o o wn 5 o o o w o o o o o o o =] o o o o o
o o o =} o o o o o =3 o o =] o o o =] o o =} =] o o =3 o =] =] o =] o o o o =]
8 4 2 F 5 8 8 g & &8 8 8§ % 83 &8 3 o 2 % J 5 &8 8 & 8 8 8 & 4 8 & 3 8 4
o o o o
o o o o
~N < a -
— — o —
last min avg max last min avg max
M Values processed by Zabbix server per second [avg] 204K 183K 202K 211K [l Values processed by Zabbix server per second [avg] 201K 188K 202K 211K
B Zabbix queue [avg] 551 0 60103 343K B Zabbix queue [avg] 816 0 61397 318K

[F & A ER CTERE
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Test 4: CPU utilization
MySQL PG(C lang

B User B Sysiem B iowait

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

0% P> 0% + =

T3] o o o ] o o o o o o o o o o o wn o o o e} o o o o o o o ] o o o o [=]

o © © © o © © © © 0 © © o © o o o © © 06 o © © © © © © © o © © © o o

f88 3088884233388 4 9882383948838 43883+45 3

ow (o] ow w0

o S S =

~ - o —

L] L] o L]

last min avg max last min avg max

[ CPU idle time [avg]l 4178 % 0 % 3983 % 4894 % [ CPU idle time [avg]l 27.85% 1484 % 28.79 % 37.4 %
Il CPU user time [avg]l 1919% 16.15% 18.97 % 77.5 % Il CPU user time [avg]l 3158% 27.04 % 3204 % 36.78%
[l CPU system time [avg]l 25.67 % 19.4 % 26.69% 3234 % [l CPU system time [avg]l 26.07% 2243 % 2619% 3284 %
[E CPU iowait time [avg] 275 % 0.15 % 369 % 19.06 % [E CPU iowait time [avg] 3.74 % 0.03 % 234% 1535%
[l CPU nice time [avg] 0 % 0% 0.000139 % 0.3 % [ CPU nice time [avg] 0 % 0% 0.000194 % 0.41 %
[ CPU interrupt time  [avg] 0 % 0% 0.000008 % 0.02 % [ CPU interrupt time  [avg] 0 % 0% 0.000008 % 0.02 %
[ CPU softirg time [avg] 9.79 % 172 % 10.02% 1243 % [ CPU softirg time [avg] 10.2 % 8.08 % 10.04 % 13.85%
@ CPU steal time [avg] 0.81 % 0.02 % 0.8 % 0.96 % [ CPU steal time [avg] 0.59 % 0.48 % 0.59 % 0.71 %

\e
i)

PG(CEEE) #FIAT 5 & TPG(pl/pgsql) & Y CPUFIFAZEMN
#920%{E T L 7=HMySQL®D 75 HCPUF| FI = AME LY
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Conclusion

* |n our test
o Zabbix DB& L TMySQL &PostgreSQLIE.
ZIXE CHREZ HE S
o CheckpointDF a1 —=>24 [Zw,78
Ny ITF7ERTIUYHS I 3OY)
o M\ySQLD /N\—F 1 2 3 VI FEE TCOPUFIFRZERAE LY

(*%) =712 LPostgreSQLIZNE F+—MEES N TWNBAT—TILIZR L TH
IN—T 4 >3 UDVA[EE

o PostgreSQLIZ 1018 % %K% T % LE BRI L EIR E
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= / —
& (C
e Zabbix 2.2 BREEL IR— FAEH |

http://www.sraoss.co.jp/technology/zabbix/evaluation v22/

o« /abbix 2.0.8 vs Zabbix 2.1.6

Zabbix server: CPU utilization {1h) Zabbix server; CPU utilization {1h)
100 % 100 %
50 % 50 %
0%+ - = “ 0% +— - - — - "
last mn av? max last mn avg max

B CPJ idle time [avg) J42% J42% 1574% 5453% B CPJ idle time lavg] 5089% 4323% 5000% 5263%
B CPU usar tima [avg] 4377% 2041% ¥72% 43177% B CPU usar tima [avg) 599 % 502 % 618 % 694 %
W CPU system time lavgl 2755% 1337% 2209% 2764% W CPU system time lavgl 1561 % 153% 1569% 1612%
B CPJ iowait tme lavg) 0.05 % 005% 033% 11% @ CPJ iowait tme lavg) 418 % 002% 147 % 818 %
B CPU nica time [avg) 0% 0% 0% D% B CPU nica time [avg) 0% 0% 0% 0%
B CPUinternpttme  lavgl 1255 % 775% 1291% 1363% B CPUinternpttime  lavgl 1404 % 1357 % 139% 1431 %
@ CPJ softirg time lavg) 124 % 787% 1231% 1L771% @ CPJ softrg time lavg] 1275% 1235% 1268% 13%
B cPU steal tma [avg) 0% 0% 0% D% B U steal tma [avg) a% 0% 0% a%
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