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* PT Jlabc, rpynna komnaHmm «PocTenekom»

» CamMble N3BECTHbIE MPOEKTbI CBA3aHbI C SNEKTPOHHbLIM
NpaBUTENLCTBOM U PErMOHanbHON MeaNLIMHOW

* Haw High Load N0 0oCHOBHbIM Da3am:
« DNEKTPOHHOE NpaBuTenbLCcTBO 180k RPS

* PermoHanbHasa meguuymHckas nHdopmaumoHHasa cuctema ( PMUC ) 43k
RPS



w17

[1naH npe3eHTaunn

1. CtaHgapTmnsauyms

2. MoHuTOPUHT 1 Gekan

3. ABTOMaTMn3auus

4. PernoHanbHasa megmnumHckast MHpopmMaLnoHHas
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5. Bonpockl, KOTOpble NPULLINIOCH pellaTb
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BHyTpeHHUX cTaHa4apT No
pa3BepTbiBaHUIO PostgreSQL

* B nogaepxke boriee 150 ak3emnnapoB bl PostgreSQL
» CoKkpalleHne BpeMeHN Ha YCTaHOBKY

* /Icknto4yeHne ownbokK npm HavarbHOM HACTPOMKe

* [1lo3BoNINN aBTOMATU3NPOBATbL DOSbLUYHO YaCcTb 3a4au
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MOHWUTOPWHT, HALLN CUCTEMBI

e BMC
e Zabbix
*Vmware log insight

e Grafana
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pg stat all tables

pg_stat user functions pg_stat statements

pg_stat_activity pg_stat_database
pg_buffercache

EXPLAIN
iCIEent Backends

pg stat statements )
- Query Planning

a4

pg_locks Y

pg_stat_all_indexes Query ExecutionY Shared
t 2 Buffers

Indexes IO | Tables 10

pg_stat_activity

pg_stat user tables

Buffers IO W

pg_stat database tff

Write Ahead Log '
: Ahead Log W _| pg_current_xlog_location

pg xlog location diff

pg_statio_all tables

Logger Process Stats Collector

pg_replication_slots

Storage === pg_stat_database
pg_stat replication !< pg_stat_bgwrier
Tables/Indexes Data Files pg_stat_kcache
bbb 1Y
pg_stat database_conflicts _ pg_index size
pg_stat_archiver pg_table_size pgstattuple

pg_database _size

nicstat* iostat*

https://www.youtube.com/watch?v=nBSF3rHXM38



MOHWUTOPWUHT, HaLlle pacLUNpPEHNE pg_eyes

*eyes.get activity()
* Pg stat_activity
* Pg stat database
*Pg bgwriter
* Replication
* Wal
*Self response time: clock_timestamp current_timestamp

e eyes.get_activity(p _stat_group)
» 3anpockl B Tabnuue eyes.get_activity



postgres=# select

pg_stat_activity.
pg_stat_activity.
pg_stat_activity.
pg_stat_activity.
pg_stat_activity.
pg_stat_activity.
pg_stat_activity.
pg_stat_activity.
pg_stat_activity.
pg_stat_activity.
pg_stat_activity.
pg_stat_activity.
pg_stat_activity.
pg_stat_activity.
pg_stat_activity.
pg_stat_activity.
pg_stat_database.
pg_stat_database.
pg_stat_database.
pg_stat_database.
pg_stat_database.
pg_stat_database.
pg_stat_database.
pg_stat_database.
pg_stat_database.
pg_stat_database.
pg_stat_database.
pg_stat_database.
pg_stat_database.
pg_stat_database.
pg_stat_database.
pg_stat_bgwriter.
pg_stat_bgwriter.
pg_stat_bgwriter.
pg_stat_bgwriter.
pg_stat_bgwriter.
pg_stat_bgwriter.
pg_stat_bgwriter.
pg_stat_bgwriter.
pg_stat_bgwriter.
pg_stat_bgwriter.

wal_written_b

replication.streaming_p@@pguquaddbstb@l_b_1lag
replication.is_in_recovery
replication.ms_lag

response_time
(46 rows)

* FROM eyes.get_activity();

stat_name stat_value

active

active_1s
active_time

idle

idle_in_tr
idle_in_tr_1s
idle_in_tr_time
xact_time
wait_lock
wait_lock_1s
wait_lock_time
autovacuum
autovacuum_time
dba_task
dba_task_time
backends_pct
xact_total
xact_commit
xact_rollback
blks_read

blks_hit
tup_returned
tup_fetched
tup_inserted
tup_updated
tup_deleted
conflicts
temp_files
temp_bytes
deadlocks
checkpoints_timed
checkpoints_req
checkpoint_write_time
checkpoint_sync_time
buffers_checkpoint
buffers_clean
maxwritten_clean
buffers_backend
buffers_backend_fsync
buffers_alloc

OO0 00000 WEI®RL VW

16
4419616598
4415809946

3806652
6659104375
64684615464
2165156597924
12962182159
1420062183
1677700996
615422757

0

3675
31975560425
0

36538

12440
5382678416
3902439
2441008208
184248642
565298
1117984270
0
2957745620
22961242936384
256

0

0
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MOHUTOPWHT, Halle paclumnpeHne pg_dbwa

* AHanor oracle statspack

* MOXXHO HacTpouTb cOOp CTaTUCTUKN CO cTeHaban ba3s
* dbwa.show top_ queries

 dbwa.show_stat _query

 [1ns paboTbl HEOO6XOANMO pacrnmMCceHUE B cron

*pg dbwa, https://goo.gl/7CnhnwO0M

# pg_dbwa
00 * * * * psql —-d postgres —-c "SELECT dbwa.get_stat('local');"

00 * *x * * psql -d postgres —-c "SELECT dbwa.get_stat('db@2');"
00 * * * * psql -d postgres —c "SELECT dbwa.get_stat('db@3');"



https://goo.gl/7Cnw0M

MOHWUTOPWHT, paclumnpeHne pg_dbwa

calls_pct

11.02
9.35
7.33

3.8
4.07
1.67
1.69

FROM last_time

', 'g' )::varchar(50) query,

~first _time) +

—first _time)*60 +
—first_time)*60x60

avg_ms

1.09
5.544
7.144
3.855

4.74
2.566
2.709

1| SELECT

2 username,

3 calls, calls_pct,

4 round (calls/total_time::numeric,3) AS avg_ms,
5 total_time::real,total_time_pct,

6 blk_rw_time_pct,

7 regexp_replace(query_text, E'[\n\rl+"',

8 calls/ (

9 EXTRACT ( SECOND FROM last_time
10 EXTRACT ( MINUTE FROM last_time
1 EXTRACT ( HOUR

12 ) AS tps

13

'ﬁ' v  Query History v
username calls

guadruple 283477.0
quadruple 240608.0
quadruple 188593.0
guadruple 97845.0
guadruple 104783.0
quadruple 43003.0
quadruple 43558.0
guadruple 35421.0

1.37

3.571

FROM dbwa.show_top_queries('local', '2017-07-01 10:55:00'::timestamp,

total_time

259964.75
43398.828
26397.895
25379.457
22103.801
16759.004
16076.883
9917.7695

total_time_pct

56.76
9.47
5.76
5.54
4.82
3.65
3.51
2.16

blk_rw_time_pct

70.16
9.25
4.23

2.1
5.37
3.84

0.0
2.23

'2017-07-01 12:02:00'::timestamp,8);

query

update users_json set has_b...
select * from users_json where us...
delete from user_banners where...

insert into user_banners (user_id,...
select * from user_rule_notif wher...
update users_json set data_j...
select * from rules where is_active...
select banner_mnemonic from clo...

tps

7.195988482...
7.426248269...
4.787383300...
2.483769382...
2.659888672...
1.091619753...
0.930726472...
0.899152687 ...

17
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MOHUTOPUHT, Zabbix

* XOpOLLIO N3BECTEH BCEM * He cnpaBnseTcs ¢ HaWmMu
« [lerko HacTpauBaeTcH Harpyskamy
» EcTb yBEAOMNEHUS * He cmormn
aBTOMaTU3NpPOBaTb CO3AaHNE
« lawibopabl ( Screens ) nawb6opaos
* ONTUMU3NPOBAHHOE
XpaHeHue

* History--> Trends



MOHWUTOPWHT, zabbix

BK

p00pguquaddb01: pg_xact (1h)

12.06 01:33

01:36
01:38
01:40
01:42
01:44
01:46
01:48
01:50

01:52
01:54
01:56
01:58

B PostgreSQL pg_stat_database.xact_rollback
[ PostgreSQL pg_stat_database.xact_commit

2383832 3
NN AN AN NN
N oo oo @
(=]
last
[avg] 0
[avg] 467K

2384
S8885%
min  avg

0 0
547 39K

02:24

02:26
02:28
02:30
02:32
12.06 02:33

p00pguquaddb01: pg_idle (1h)

100
20 [N - - B A A G
60
40
20
0 PP _—‘—-‘—L~—‘-D
mMARSYISSIRISSARAAZS3883422¢27
g caccccacOOoogOOQQcooaac
(=]
o
~N
—
last min  avg
[ PostgreSQL pg_stat_activity.idle ) [avg] 80 46 7832
[ PostgreSQL pg_stat_activityidle in_tr time [avg] 0 0 0

M PostgreSQL pg_stat_activityidle_in_tr [avg] 3 0 153

02:22
02:24

02:26
02:28

02:30

02:32

12.06 02:33
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800K
600K
400K
200K

01:36
01:38
01:40
01:42
01:44

12.06 01:33

01:46
01:48

01:50

p00pguquaddb01:

01:52

01:54

01:56
01:58
02:00

B PostgreSQL pg_stat_activity. autovacuum_time
M PostgreSQL pg_stat activity.autovacuum

pg_autovacuum (1h)

83883
@a83ss

last
[avg] 0

[avg] 0

02:12

02:14

min
0
0

02:16

02:18
02:20
02:22
02:24

avg
206.26 K
0.7333

02:26
02:28

408
3.06
2.04

1.02

02:32

02:30
12.06 02:33

max
698.41 K

N

p00pguquaddb01: pg_dbsize (1h)

150 Gb
100 Gb
50 Gb
0b
mMARISTISSFAIARSSS8833 2228
i el el el e e e e o g o NN AN AN NN N AN NN
SOOOQQOOOQOOOE“:QOOOQQDQO
[}
o
~
~
last min av
M PostgreSQL database_size [avg] 10121 Gb 101.21Gb 10121 Gb

02:22

02:24
02:26
02:28
02:30

max
101.21 Gb

02:32

12.06 02:33
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MOHUTOPWHT, zabbix

Ccblfnika Ha WwabJsioH n onucaHune no ycTaHoBKe
* https://goo.gl/24TM4m



MoHuTOopUHr, collectd graphite grafana

 [1epXUT OOSbLLINE Harpy3Ku

* MoXxHO aBTOMaTM3NPOBATbL
co3faHue gawbopaoB Ans
HOBbIX CUCTEM

* [ MbKO HacTpanBaeTcs

* ONTUMMN3NPOBAHHOE
XpaHeHue
* History--> Trends

 [10 BEpCcUn 4 He ObINO
doYHKLMOHAana onoBeLleHnI

« CNo)XeH B Ha4ane

| 17



MOHWUTOPWUHT, grafana

load average EN 4 xact_time recovery state
Metric Current Metric Current Metric Current Metric Current Metric Current
p16rmisdb01 1621 p16rmisdbo1 192K p16rmisdb01 0 p16rmisdbO1 s plbrmidnol g

pl16rmisdb02 5.12 p16rmisdb02 0 pl1érmisdb02 p16rmisdb02 53.625 p16rmisdb02 1

0
p16rmisdb03 7.58 p16rmisdb03 p16rmisdb03 0 p16rmisdb03 1.08 day p16rmisdb03
(0]

p16rmisdb04 3.76 p16rmisdb04 p16rmisdb04 p16rmisdb04 7.95s p16rmisdb04

response time active queryes

09:00 i 16:00 17:00 09:00
avg current
== p16rmisdb01.response_time 81 ms 13 ms p16rmisdb01.active
== p16rmisdb02.response_time 10.13s 10115 p16rmisdb02.active
== p16rmisdb03.response_time 110 ms 11 ms p16rmisdb03.active
== p16rmisdb04.response_time 104 ms 12 ms p16rmisdb04.active

replication lag(time) replication lag(data)




MOHWUTOPWUHT, grafana

Ccblnka Ha onmcaHue no yCTaHoOBKE M aBTOMAaTM3aLUnm co3gaHuns
aawoopaos:

* https://goo.gl/TSAZy3



MoHUTOPUHT, Vmware Log Insight

=)
* IHTYUTUBHO NOHATEH

* Jlerko yctaHaBnueaThb U
HacTpauBaTthb

« XOpoLIo MacluTabupyeTcs

* MOXXHO HAcTpPOUTbL
OMNOBELLEHUSA MO XUTPbIM
YCNOBUAM

=(
* MNaTHbIU

| 17



MOHUTOPUHTI, Vmware Log Insight

RGU_ALL long query by time and count of events

1,500k 600

BMUAHO 4TO HeGonblwoe
KON-BO 3anpcoe pa6oTaeT
Aonble Bcero

1,000k

200

RAL long query by time and count of events

15k 750
10k o 500
sk 250

RGU_REG1 long query by time and count of events

Limited to top 75 results

2k 40

A

RGU_REG2 long query by time and count of events

Q i %

B Sum of sql_query...
Count of events.

Q i %

M Count of events
™ Average of sql_qu...

Q 7 %

M Average of sql_qu...
% Count of events

RGU_ALL cymma 3aTp:

sqgl_query_username: 172.16.3.57 rtl_slitvinchuk@rgu_all

RGU_FEDERAL cymma 3atp:

RGU_REG1 cymma 3aTpayeHHOro BpeMeHu B pa3pe3e nonb3oBarenei

RGU_REG2 Count of errors over time grouped by error_text

RGU_ALL count of errors over time grouped by error_text Q i -ﬁ-v

M insert or update o...

KON-BO OWKWGOK B florax B paspese
BpeMeHU\TeKCTa OWNGOK

10:30 10:45
RGU_FEDERAL Count of ERRORS over time grouped by error_text Q 7 -
M insert or update o...
10:30 10:45
RGU_REG1 Count of errors over time grouped by error_text Q i 'ﬁ'
M null value in colum...
10:30 10:45

PGDAY"
RUSSIA

17



MOoOHUTOPUHI, Vmware Log Insight

RGU_ALL long query by time and count of events

1,500k 600

BUAHO 4YTO Hebonbluoe
KON-BO 3anpcosB paboTaeTr
AonNblue BCero

1,000k 400

200

RGU_FE L long query by time and count of events

Q 7z X

M Sum of sql_query...
Count of events

PGDAY"
RUSSIA
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VIMWare Log Insight  [EE Dashboards  Q Interactive A & anton.bushmelev~

I3} Snapshot @'Add to Dashboard

um of sal auerv duration and Count of events arouned bv auerv text field

select count(t2.id) from office_2 f inner join territory_office tf on tf.office_id=f.id inner join territory t on t.id=t.territory_id inner join territory t2 on t2.tree<@t.tree where organization_id=%1 and t2.id in (select t3.id from territory t3 where t3.tree <@ (select t1.tree from territory t1 where t1.id= $2))
ion: 79,493.88

B Count of events

Sum of sql_query_duration - Count of events ~ X grouped by query_text_field ~ il Automatic ~

~ | Latest hour of data > Q >

Maich all v of the following filters:

I3 Snapshot  [E5] Add to Dashboard

Sum of sgl_query_duration and Count of events over time grouped by query_text_field

ule where or...

this_.aut...

Sum of sql_query_duration +  Countofevents ¥ X  over time grouped by query_text_field ~ 1 minute ~
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MOHUTOPUHT, Vmware Log Insight

New Alert

Name |

Notes | B | U &

Notify:

Email

Webhook

(Contact your admin to enable.)

SEND TEST ALERT

Raise an alert:
On any match

When an event is seen for the first time in the last 12 Hours

When more than 0 matches are found in the last 5 Minutes
° When Sum of sql_query_duration in a single group is more than 0 in the last
5 Minutes

The query will run every 1 minute and will only alert once for the defined threshold above.

Sum of sql_query_duration and Count of events grouped by query_text_field




MOHUTOPUHI, Vmware Log Insight

Ccblfika Ha onnucaHune no ycTaHOBKE U HAaCTPOUKE
* https://goo.gl/v1BU4;



MO MOHUTOPWHTIY

« 3a00KKC+pnet oTBEYAET 3a ONOBELLEHUSA N HYXXHbI A4S
OEXYPHbIX

* Grafana 1 pg_dbwa anga aHanusa npoodnem

*Vmware log insight unn bgBadger 4na aHann3sa 4onrmx 3anpocoB U
OLLNOOK.



Pe3epBHOe KonnpoBaHue

* Hawum TpeboBaHus
* BO3MOXXHOCTb OTCNEXNBATb CTAaTyC B CUCTEME MOHUTOPUHTA
* [lpocToe, HacTpanBaemoe
* AHKpeMeHTarnbHble 6ekanbl
 [Iposepsimb eannudHocmb bekana

* Haw ckpunT: pg_bkpman.sh
*Pg dump



task_id

task_host
task_db_host
task_db_port
task_start_time
task_end_time
task_type
task_status
task_log
bkp_start_time
bkp_end_time
bkp_status
bkp_Llocation
bkp_size

bkp_label
bkp_unix_time
retention
retention_wal
cleanup

bkp_deleted
bkp_deleted_task_id
bkp_deleted_time
wal_deleted
wal_deleted_task_id
wal_deleted_time
external_storage
external_cmd
external_start_time
external_end_time
external_status

6264

p66rmisdbbkp@1

db@3

5432

2017-07-02 01:30:02.222389+05

2017-07-02 11:40:22.46573+05

full backup

comp Leted
/u@l/postgres/log/pg_bkpman/pg_bkpman.sh.20170702.013001. log
2017-07-02 01:30:35.19125+05

2017-07-02 04:00:21.873671+05

comp leted
/u@l/postgres/9.5/main/recovery/backup/20170702.013001
15T

1498941002
0
1
Y

¥
/u@l/postgres/9.5/main/recovery/scripts/start_fullbackup.sh
2017-07-02 04:00:21.972061+05

2017-07-02 11:38:27.695819+05

completed
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ABTOMaTM3auund, Ansible

N

NO MAGIC
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PMUC. Tnorag anxmuteKkTvba

PgBouncer

OLTP RW OLTP OLAP

DBO1
Master

BeKanbl

Backup

Pg_bkpman.sh 7

archive command scp \/




load average

p56rmisdb01
p56rmisdb02
p56rmisdb03
p56rmisdbbkp01
p56rmisdbnib01

p56rmisdbnib02

PMWC, banaHcnpoBKa Harpysku

p56rmisdb01

p56rmisdb02

p56rmisdb03

p56rmisdb01
p56rmisdb02

p56rmisdb03

waiting

p56rmisdb01
p56rmisdb02

p56rmisdb03

xact_time

1.92 min
9.16s

3.63 min
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Bonpockl, KOTOpble NPULLNOCH peLllaTh

*OnTManbHbIK banaHc napamMmeTpoB
*VVacuum, Kyaa 6e3 Hero ?
Pennukauna n gonrue 3anpochobl
*OCcobEeHHOCTN BMpTYyanusaunm



Tpe6oBaHuA no xenesy or CI Tyr

Ba3bl AaHHbIX

Moaynb
WHTerpauvoHHblin Mogynb
Karanor ycnyr u uiterpauus ¢ ®PIry

Mogaynb Bbi30Ba BHELLHUX CEPBUCOB

Mopynb yBenomnexui
Cepgsep copm
CepBuc nepuoguyeckux 3agay

CepBuC YepHOBUMKOB

CepBsuchbl KOHUTYpUpOBaHUA 1 cripaBodHas cuctema ENMMY

CepBuChbI MMYHOTO KabvHeTa

XpaHunuie dannos
Cepeuc CMS
Tex noptan

Mopayrb NOCTPOEHWSI OTHETOB

NTorm

0O6bemM aaHHbIX

Ceityca 0

?

200r, nocne ontumusaumn INFORMER u CACHEABLE_SERVICE

ByaeT 3HauuTeNnLHO MeHbLUe
<1r

500M

<1M

YepHoBuku = 5751 + 5451

Monckaaku = 1.3
2r

Monb3oBatensckue aaHHble = 2500

CnpaBo4Hukm < 100M
1200

< 50M

< 50M

2

Kon nHcTancoB
2 (active + backup)
2 (active + backup)

2 (active + backup)

2 (active + backup)
2 (active + backup) O6wwui knactep
O6wuid knactep

YepHoBuku 12 (active + backup),

Monckaskm 2 (active + backup)
O6wwir knactep

Monb3oBarensckue AaHHble 8 (active + backup),

CnpasoyHuku 2 (active + backup)
4 (active + backup) , ecnu wapp 100
Obwwit knactep

O6wwit knactep

?

PGDAY"
RUSSIA
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Skype: bushmelev_aa »_ PTﬂaGC

Anton.bushmelev@rtlabs.ru

HHHHHHHHHHHHHH



[Tone3Hble CcCbINKu

http://orabase.org/index.php/pgday2017/postgresql-tips-tricks/

nttps://www.youtube.com/watch?v=nBSF3rHXM38

https://github.com/alexandersamoylov/pg eyes

https://github.com/alexandersamoylov/pg dbwa



http://orabase.org/index.php/pgday2017/postgresql-tips-tricks/
http://orabase.org/index.php/pgday2017/postgresql-tips-tricks/
https://www.youtube.com/watch?v=nBSF3rHXM38
https://www.youtube.com/watch?v=nBSF3rHXM38
https://github.com/alexandersamoylov/pg_eyes
https://github.com/alexandersamoylov/pg_eyes
https://github.com/alexandersamoylov/pg_dbwa
https://github.com/alexandersamoylov/pg_dbwa

