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Introduction

- Monitoring System is the comerstone of DevOps
- PostgreSQL is great, except for the lack of a * ’monitoring system

- Pigsty aims to solve this



PIGSTY
Postgres In Graphic STYle

* Fine grained graphic user interface

- Managing large scale production PG clusters

- Ultimate observability

» Based on open source infrastructure Pi g St y

* Public demo:

* Local demo:


http://grafana.vonng.com
https://github.com/Vonng/pigsty

Agenda

Observability
Production clusters
Graphic interface
Open source



Observability



pg_stat_ssl
pg_blocking_pids()
pg_stat_activity

EXPLAIN
pg_stat_statements

pg_stat_progress_create_index
pg_stat_progress_cluster
pg_prepared_xacts
pg_stat_kcache
pg_locks

pg_stat_all_indexes
pg_stat_all_tables
pg_stat_database
pg_statio_all_indexes
pg_statio_all_tables
pg_statio_all_sequences

pg_is_wal_replay_paused()
pg_current_wal_Isn()
pg_wal_lsn_diff()

pg_ls_logdir()
pg_current_logfile()

pg_stat_subscription
pg_replication_slots
pg_stat_replication

pg_stat_wal_receiver

pg_stat_database_conflicts

Indexes Usage

Postgres Observability

Client Backends

Query Planning

Shared Buffers
Query Execution

Tables Usage

Buffers 10

SLRU Caches

Network

pg_stat_archiver
pg_ls_archive_statusdir()

iostat*
nicstat*

Storage

Tables/Indexes Data Files

pg_indexes_size()
pg_table_size()
pg_database_size()
pg_tablespace_size()

pg_buffercache
pg_shmem_allocations

pg_stat_database
pg_stat_activity

pg_stat_slru

pg_stat_progress_vacuum
pg_stat_all_tables
pg_stat_progress_analyze

pg_current_wal_insert_lsn()

pg_current_wal_flush_Isn()
pg_last_wal_receive_lsn()
pg_last_wal_replay_lsn()

pg_last_xact_replay_timestamp()
pg_ls_waldir()
pg_walfile_name()

pg_walfile_name_offset()

pg_stat_database
pg_stat_bgwriter
pg_stat_kcache
pg_stat_progress_basebackup

pgstattuple
pg_relation_filenode()
pg_relation_filepath()
pg_filenode_relation()
pg_ls_dir()
pg_ls_tmpdir()
pg_total_relation_size()
pg_relation_size()



Original Statements Metrics Query Statements Dashboards

11.90 hour
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Metrics Source
metrics data flow

Database

Middleware

Operating System

\4
} \

Load Balancer

I‘I |



Metrics Ratio
metrIC type fOI‘ a CIUSter metrics type count

1155 metrics per env

3k~10k+ time-series per instance

® pg_ @® pgbouncer_ ® pg: ® node ® node: ® haproxy



Metrics Coverage
metrics numbers comparing to others

2016

Pigsty
pgmonitor
pgwatch
AWS RDS
datadog

Aliyun RDS

0 188 375 563 750

metrics related to database are counted (i.e: node metrics are excluded)



Catalogs
system catalog explorer

yet another pgadmin ?

88 Pigsty / PG Table Catalog v < it B =] D Last 5 minutes
Seq Scan 0 Vacuums 1 Anslyzes 1 Hesp Blocks Read 70
Seq Scan Tuples 0 Vacuum Count 0 Analyze Count 0 Heap Blocks Hit 3640
isd v F china_fences Index Scan n Last Vacuum Last Analyze Index Blocks Read l
Index Scan Tuples 2 Since Last Vacuum Last Anlyze Hapse Index Blocks Hit 26423
v Catalog
Inserted Tuples 2861 AutoVacuum Count 1 AutoAnalyze Count 1 Toast Blo 2
Namespace / Schema Relation Kind Deleted Tuples 0 LostAutoVacuum  2020-11.04 111819 LastAutoAnalyze 20201104 111819 Toast Blocks Hit 86
Updated Tuples 3 Since Last AutoVacuum 5 days 23:2336 Last AutoAnalyze Elapse | 5days 232336 Toast Index Blocks Read 2
HotUpdated Tuples 0 Inserts since Last Vacuum 0 Modity Since Analyze 0 Toast Index Blocks Hit 959
Attibutes
1 ia » i e 0 4 1 099
2 adcode x i false 3 7 1 099
3 name x i false 0 0 4 00065
4 center x i false 00031 2 A 0
5 population m i folse 00038 s 208
s area m i false 0.0038 s 1 03
Relation OID 19065 Has Index Rel Pages 724 Unlogged Indexes
Schema 0ID 2200 Is Partitioned Rel Bytes 5931008 Temporary s . fonces adoode e oo | 19088 Y
Reltype OID 19067 Is Shared Rel Tuples 2861 public o2 | 1906 °
public china fences name_idx 10073 19065 3
Comptype OID Has Rule Rel All Visible 0
Ptyp s e postgres=arwdDxt/postgres public china fences.post_codeldx 1907 19065 o
Owner OID 10 Has Trigg Columns 12
wne as Trigger ume dbrole_readonly=r/postgres Relation Sse
Access Method ID 2 Has Subclass Checks 0
as Subclass dbrole_readwrite=awd/postgres
Rel Filenod 19586 Row level securit F XID 900
€ Hienode wlevelsecunty ronzen dbrole_admin=Dxt/postgres
Tablespace OID Force RLS Age 351
Toast Table OID 19068 Is Populated Min XID 1




Log Events
ummary based on pgbadger

10.189.3.55

10109355 WA REASE-  LooMRSN - SovOuesRANN - SowOusBHESN -  EEBASN - O

© Slow Queries B <3 17E
. : © @ik o o AVERAGE QUERIES DURATION/ 1%
REASI - Looks ERAH - SowQueres RN - | Siow Queries SRR - | BBEHAIT -
e @ 2BRSHE
Queries ERIREDHT Slow Query RIEJ S HEE
Queries Database®RES47  #18Query TOP (N) 30,852 2d11h14mdss  2020-10-14
| Slow Query BJ[E153 %  queries Useriestsin 5567 Query TOP (N) " 000215 Jo1207 2020-10-14
Duration User52E 7347 HATIREL Query TOP (N)

10:40:37
15,867 Queries HostBR#517 93RS Query TOP (N)
1000-10000ms duration

20201014 120 que

= A SQL EHRESE
Queries AppREAHT SQL Prepare M &xFEAT4EiH TOP (N)

sLow QuERIES/ 11
120 queries/min
SQL Bind HERFERTLET TOP (N) .
B2 Cancel Queries B )
N 2020-10-14 10:10:37 & Prepared queries LE%

BIND VERSUS PREPARE STATEMENTS/15
0.00

Queries

A SELECT @5

120 queries/min

2020-10-14 10:10:37 #Queries BADHT

& 18Query TOP (N)

A INSERT/UPDATE/DELETE @217 8 h26mag
QueryXA{ER "
0 queries/min ‘
PQuery Text: SELECT id, user_id, ab_group id, status::text, to_char(created time + 'MF.J6fetyd’ )
'YYYY-MM-DD HH24:MI:SS.MS'
HH24:MI:SS.MS'
<

inte|
interval, 'YYYY-MM-If
= 1 AND (id >=

AS created_time, to_char(updated time + 'MF.J6fet¥d':
AS updated_time, is_guest::text FROM public.ab_users WHERE

Seq Scan ON public.ab_users ( COST = ROWS = width =

= 0.137.. ROWS = loops =
to_char((created_time + '3rumfxs46v'

Output: id, user_id, ab_group_id, (status
interval), 'YYYY-MM-DD HH24:MI:SS.MS'::

ext,

:text), to_char((updated_t|
'3rumfxsd6v'::interval), 'YYYY-MM-DD HH24:MI:SS.MS'::text), (is_guest)::text Filter: ((ab_users.id >=

'GUSSDGQCVz' ::bigint) AND (ab_users.id <= 'F10vU0im0i'::bigint)) ROWS Removed BY Filter: ;

[ Date: 2020-10-14 01:15:16 - Database: W cst - User: IS - Remote: 10.WSSWNSWWES — Application: Pos|



Production Clusters



Production Cluster Characteristics

Clusters
Hierarchy

Changes



Application

DNS

DNS

pg-test resolve to VIP (or fixed load balancer) @Q
pg-test-prinary dynamic resolve to primary instance
pg-test-replica dynamic resolve to replica instances

VIP

Managed by vip-manager/keepalived
Tied to primary instance

Check OCS for leader info
Require same L2 LAN

Load Balancer

stateless instanecs
5433 always to cluster prinary
5434 almays to cluster replica

Middleware

Connection pooler
statistic collector

Database

Streaming replication

HA Agent

Leader election
Configuration Management

DCS

consul / etcd cluster
Distributed Configuration System

streaming
replication

.

Virtual IP
10.10.10.3

v

node-2  10.10.10.12

5433
5434

read-only l— =

Pgbouncer

pooling

node-1

v
5433
| I

read write

10.10.10.11
10.10.10.3

node-3 10.10.10.13

5433
5434 17

————— e e

y

Pgbouncer

pooling

l read-only

Pgbouncer

P (H) Postgres P () Postgres P (h7) Postgres
g lication
supervise supervise supervise
|
8808 8068 8068
]
consensus consensus consensus
pg-test-2 replica pg-test-1 primary pg-test-3 replica
= >3 > —_————
traffic read-write read-only control inquiry

pg-core-tt-6
asvn 10.xxx.7.33
pg-core-tt-1
asyn 10.xxx.9.23

pg-core-tt-8
asyn 10.xxx.9.28

i

pg-core-tt-4
asvi 10.xxx.9.38

pg-payment-tt-1

(uorum 10.xxx.11.22
quorum: P%Bi};rxneﬂtzﬂez
asyn Pg'ﬁfbﬁsxfle-\;tﬂéﬂ-z

pg-chatshard1-tt:
asyn 10.xxx.30.96

Qasyn

\ pg-core-tt-3
e 10.xxx.9.27

pg-chatshard2-tt-1
10.xxx.1.38

pg-core-tt-7
asyn 10.xxx.7.35

pg-core-tt-2
asyn 10.xxx.9.25

41

pg-core-tt-5
asvn
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Hierarchy



Changes

* Cluster failover / switchover
- Add/Remove instances

- Add/Remove database

« Casecade replication

- Sharding clusters

 bare metal to cloud native



Naming
IS essential

Pigsty use independent naming system



Identity

From definition to labels

Service Template

"service": {
"name": "postgres",
"port": {{ pg_port }},
"tags": [
"{{ pg_role }}",
"{{ pg_cluster }}"

1,
"meta": {
"type": "postgres",
"role" { pg_role }}",
"seq": "{{ pg_seq }}",
"i "{{ pg_instance }}",
"{{ pg_service }}"
"{{ pg_cluster }
"{{ pg_version }}"

“"check": {
"tep": "127.0.0.1:{{ pg_port }}",
"interval": "15s"
"timeout": "1s"

pg_up{cls="pg-bench1-tt", ins="pg-benc

Service

pg-exporter

Service Name Node Name
pg-exporter »g-benchi-tt-1

cluster

instance

role

seq

service

type

Labels

Service Discovery

Discovered Labels

__meta_consul_node="pg-benchi-tt-1"
__meta_consul_service="node-exporter"
__meta_consul_service_id="node-exporter"
_meta_consul_service_metadata_cluster="pg-benchi-tt"

_meta_consul_service_metadata_instance="pg-benchi-tt-1"
_meta_consul_service_metadata_role="primary"

__meta_consul_tags=",pg,exporter,node-exporter,"
_ metrics_path_="/debug/metrics"
_scheme_="http"

j

189.201.76", job="pg", role="primary", svc

Target Labels

cls="pg-benchi-tt"

s="pg-bench1-tt-1"
instance="10.189.201.76:9099"
'10.189.201.76"

g-benchi-tt-primary”

pg-benchi-tt-primary"}




pgbouncer_stat_total_xact_count{cls="pg-bench2-tt", dathame="pgbouncer", ins="pg-bench2-tt-1", instance="10.189.201.80:9127", ip="10.189.201.80", job="pg", role="primary", sve="pg-bench2-tt-primary"} 33439

pgbouncer_stat_total_xact_count{cls="pg-bench2-tt", datname="pgbouncer", ins="pg-bench2-tt-2", instance="10.189.201.74:9127", ip="10.189.201.74", job="pg", role="replica", sve="pg-bench2-tt-replica"} 33298
pgbouncer_stat_total_xact_count{cls="pg-bench2-tt", datname="pgbouncer", ins="pg-bench2-tt-3", instance="10.189.201.77:9127", ip="10.189.201.77", job="pg", role="replica", sve="pg-bench2-tt-replica"} 33432
pgbouncer_stat_total_xact_count{cls="pg-bench2-tt", datname="pgbouncer", ins="pg-bench2-tt-4", instance="10.189.201.83:9127", ip="10.189.201.83", job="pg", role="replica", svc="pg-bench2-tt-replica"} 33385

pgbouncer_stat_total_xact_count{cls="pg-bench2-tt", datname="putong-bench", ins="pg-bench2-tt-1", instance="10.189.201.80:9127", ip="10.189.201.80", job="pg", role="primary", sve="pg-bench2-tt-primary"} 113342730
pgbouncer_stat_total_xact_count{cls="pg-bench2-tt", datname="putong-bench", ins="pg-bench2-tt-2", instance="10.189.201.74:9127", ip="10.189.201.74", job="pg", role="replica", sve="pg-bench2-tt-replica"} 315569037
pgbouncer_stat_total_xact_count{cls="pg-bench2-tt", datname="putong-bench", ins="pg-bench2-tt-3", instance="10.189.201.77:9127", ip="10.189.201.77", job="pg", role="replica", sve="pg-bench2-tt-replica"} 326662649

pgbouncer_stat_total_xact_count{cls="pg-bench2-tt", datname="putong-bench", ins="pg-bench2-tt-4", instance="10.189.201.83:9127", ip="10.189.201.83", job="pg", role="replica", svc="pg-bench2-tt-replica"} 250227442

record: pg:db:tps_realtime . pg:ins:tps_realtime pg:cls:tps_realtime
expr: irate(pgbouncer_stat_total_xact_count[1m]) sum without(datname) (pg:db:tps_realtime) sum by(cls) (pg:ins:tps_realtime)

pg:ins:tps{cls="pg-bench2-tt", ins="pg-bench2-tt-1", instance="10.189.201.80:9127", ip="10.189.201.80", job="pg", role="primary", sve="pg-bench2-tt-primary"} 0
pg:ins:tps{cls="pg-bench2-tt", ins="pg-bench2-tt-2", instance="10.189.201.74:9127", ip="10.189.201.74", job="pg", role="replica", svc="pg-bench2-tt-replica"} 0
pg:ins:tps{cls="pg-bench2-tt", ins="pg-bench2-tt-3", instance="10.189.201.77:9127", ip="10.189.201.77", job="pg", role="replica", svc="pg-bench2-tt-replica"} 0
pg:ins:tps{cls="pg-bench2-tt", ins="pg-bench2-tt-4", instance="10.189.201.83:9127", ip="10.189.201.83", job="pg", role="replica", svc="pg-bench2-tt-replica"} 0
Clust: - -t v . . H
uster | pg-bench2-tt pg:cls:tps_realtime{cls="pg-bench2-tt"} 0.13333333333333333
Instance TPS
60000 current
I . — [primary] pg-bench2-tt-1 0
40000
[\J [replica] pg-bench2-tt-2 52093
20000 / [replica] pg-bench2-t-3 52526
J — [replica] pg-bench2-tt-4 39736
0
09:30 09:35 09:40 09:45 09:50 09:55 10:00 10:05 10:10 10:15 10:20 10:25 10:30

Metrics v | pg:ins:tps{cls="$cls"}

Legend ® | [{role Y] {{ins}} Min step ® Resolution | 1/1 v | Format Time series v Instant Prometheus ®



Graphic Interface



Graphic Interfaces
candidates

\
TN -

R TR W | A : ;

pgmonitor pgwatch pgdash pganalyze

AWS RDS Aliyun RDS Azure RDS



Magic with Grafana
Build sophisticated appl

- Templates and variables

* Roll-up / Drill-down with links

ication with grafana dashboards

Members

er ID

Data Dir

Extension

w o

Instance pg-benc

2411

Pgbouncer Instance pg-bench2-tt-1

Haproxy Instance pg-bench2:1t-1

vity pgb

2111

t pg-bench2:tt-1

statements, aut

Commit

146478

Mem Usage

pg:bench2-tt-1 g-bench2-t:2

Ro:bench2:t-1 pg-bench2-1t:3

Ro:bench2:t-1 Rg:bench2:tt-4

cluster

po-bench2:1

po-bench?

po-bench

po-bench

=overview Database (7] Realtime

po-bench2:tt-primary

pg:bench2-ttreplica

Databases

putong-bench

Leadership

pg-bench-t-1

primary replica pg-bench2tt-4

parbench2-t-1
pgrbench2:t
pgrbench?t

pgbench2-tt-4

Replication Overview




PG Instance

the baseline dashboard

88 Pigsty / PG Instance w < it B || @ ] < || (® 2020-10-22 15:09:01 t0 2020-10-2220:36:33 v | > Q| O~

pg-bench2-tt-1 v =Overview =Shard =Cluster =Service =linstance =Database [/ Realtime
> Summary (31 panels)
> Node (18 panels)
> Node Detail (25 panels)

> Replication (13 panels)

> Transaction (74 panels)
> Query (7 panels)

> Statement (7 panels)

> Backend (70 panels)

> Pool (8 panels)

> Database (8 panels)

> Persist

nels)

> Exporter (5 panels)

> Daily Stats (32 panels)



ummary of Instance

« Summary
Instance Role Services
pa-bench2:t:1 10.189.201.80 prima pg-bench2-tt-primary
Cluster Veralon pg-bench2.1t:2 10.189.201.74
pg-bench2-tt-3 10.189.201.77 Databases
Node . pg-bench2-tt-4 10.189.201.83 putong-bench
Status PG Pgbouncer Node PG Exporter PGB Exporter
PG Uptime Node Uptime Syne Standby Downstreams Upstream IP
PG Load1 Repl Lag Active Servers Queue Clients RT s
0% [ os _1 ) | os 0
PG Load
Cluster pg-bench2-tt Bo0%
! Load o
Cluster ID 6886358121032448712 60.0%
Loodt o
Data Dir /pg/data 40.0% Load 5 0%
Port 5432 200% Load 15 0%
Souraton 0080
Conf Path /pa/data/postaresql.cont 0% - ~ — —
610 T s Tee0 1530 600 1610 162 6w e 16w 7S 1800 1810 w1 1m0 B0 es0 1900 1930 P preTay
HBA Path /pg/data/pg_hba.conf
Alrts / Events
Version 13.0 B
P2INoDE 1o
WAL Level logical 3 !
| PG_IDLE_XACT_BACKEND_HIGH
Extension stat_statements, auto_explain 2 P11PG LOAD_HIGH
\
.
1610 1520 163 1540 1580 1600 1610 1620 1630 1640 1680 1700 130 600 1810 1520 1830 10 1 1900 1910 a0 1950 2000 030
~ Node
Alerts Aliveness Uptime Machine
devisdb s Nar/backups 350878 350878
] u . Jup
Core Mem Disk Link rootfs rootfs / 39268 41768
imps imps /un 19968 20208
. e e s s Jdevrdfan - Jexport 280278 315078
ume uge Page on
CPU Usage Mem Usage Disk Traffic Net Traffic lo 00:00:00:00:00 unknown 65536
bondo e: w1500
1.2 wess 21.9kess omt £t w | 1w
0.1% _ 21% - e w | o




Transaction

~ Transaction

TPS Seasonality Prepared Transaction Locks Limit per xact
30000 o D >
25000
20000 078 Rollbacks in 1min
15000 050 0
10000 o
5000
o o
1530 600 1630 1700 1800 1830 190 1930 2000 2030 .
s T 9520~ Commi Rolback s 1600 1700 1730 1800 1830 50 1930 200 2030
Tps XactRT
30000 me
20000 Smi
10000 ! WAy’
2m
0000
20000 0s e — — SRS .
53 1600 1630 70 1730 1800 530 1900 1930 2000 2030 1530 160 1630 1700 723 0 1830 1900 1930
TPS Divergence Xact RT Divergence
00000 003
1500000 002
1000000
500000 0.01
1530 1690 630 1700 730 180 1830 0 193 2000 2030 1530 1600 630 1700 173 1800 1830 1900 1930 200 2030
TPS (database) Xact RT (database)
15000 m
10000
5000 2m
o 0s
153 1600 1630 170 1730 1800 53 1900 1930 2000 2080 1530 160 1630 1700 73 1800 1830 1900 1030
TPs: putong bench RT: putong bench
TPS Seasonality Xacts
30000 00 50000
25000
075 40000
20000
15000 050 30000
10000 20000
025 |
5000 ‘
0000
. . \ ‘
0 760 00 73 1800 830 1930 pres prees o— J .
P50 TPS2D - Commit Rolback 1530 600 1630 1700 1730 1800 183 s 1930 2000 2030
Locks by Category Locks
500 500
a0 0
00 300
00 I
100 ‘
0
1530 1600 63 1700 173 1800 1830 000 1930 200 2030
1530 1600 1630 1700 7 1800 183 1900 1930 2000
RowExclusiveLock 35
wite
AccessshareLock oo
Read oo
ExclusiveLock
Exclusive



v Statement &

Instance Statementes

2397681704071010949 putong-bench 113,342,743 435
2951481090153650440 putong-bench 998 0.013
-8092629078648355912 putong-bench 2,168,704 8.4
-4923706230932470376 putong-bench 2,169,853 8.4
2788721198758318832 putong-bench 2,167,104 8.4
404409981007424302 putong-bench 2,167,422 83
6889589935041293338 putong-bench 2,166,171 83
-5306413975055740436 putong-bench 2,167,100 83
6536464278002642626 putong:bench 2,166,520 8.3
7424585686387853203 putong-bench 2,167,040 8.3
705717413705329971 putong-bench 2,167,494 8.3
-462252036383758422 putong-bench 2,166,081 8.3
2542143360725135881 putong-bench 2,166,065 8.3
3705418359037697713 putong-bench 2,166,062 83
7378823755771887209 putong-bench 2,167,063 83
-1291463353802802454 putong-bench 2,167,014 83
-1576044929010403223 putong-bench 2,165,653 83
Statement Call
15K ops
10K ops |
5K ops
0ops
16:00 17:00 18:00 19:00 20:00
Statement Time (Stacked)
1.25ms
1.00 ms
750 ps
500 ps
250 ps
tn
ops ‘ Il
16:00 17:00 18:00 19:00 20:00

48.3s

9.8s

94s

94s

0.2ms

0.1ms

0.0ms

0.0ms

0.0ms

0.0ms

0.0ms

0.0ms

0.0ms

0.0ms

0.0ms

0.0ms

0.0ms

0.0ms

0.0ms

0.0ms

0.0ms

2951481090153650440
8864964482640862948
7711844620277216909
7424585686387853203
7378823755771887209
7310171802088276548
705717413705329971

2951481090153650440
8864964482640862948
7711844620277216909
7424585686387853203
7378823755771887209
7310171802088276548
705717413705329971

7004274313133349069

6RR80580035041793338

0ops
0ops
0ops
0ops
0ops
0ops

0ops

Statement RT Ranking

125ms
10.0ms
7.5ms
5.0ms

2.5ms

Statement Total Time Ranking

1.39 hour
1.11 hour
50 min
33 min

17 min

Statement RT

125ms

10.0ms |

!‘ullwxl‘

7.5ms l

soms f||

2.5MS vt

0s

18:00 19:00 20:00

Statement Time Spent in Last 1h

2951481090153650440
-1211451118194945329
7310171802088276548
-5801899129105547630

4934830577563518650
— 7004274313133349069

— 2397681704071010949

404409981007424302
— -5306413975055740436

-8092629078648355912

-1211451118194945329
7310171802088276548
-5801899129105547630
4934830577563518650
7004274313133349069

— -7810315603562552972

— 2397681704071010949

2951481090153650440

-4923706230932470376

-8092629078648355912

- — 2951481090153650440
q -2967246184898251091
— -3438097530403047913
— -7786326527734671726
— -3092441162199975189
— 4750624396100395303

-4780386559940586474

7310171802088276548
-1211451118194945329
-5801899129105547630
14934830577563518650
7004274313133349069
-7810315603562552972
2397681704071010949
2951481090153650440
-4923706230932470376
1404409981007424302

293.6ms
290.3ms
143.0ms
78.3ms
51.7ms
3.6ms
32ms
0.6ms
0.6 ms
0.6 ms

9.84ms
0.04ms
0.04ms
0.02ms
0.01ms
0.01ms
0.00ms
0.00ms
0.00ms

0.00ms

1875 hour

11632 hour

35.66 min
19.46 min

12.92 min

10.3ms
7.8ms
7.7ms
41ms
33ms
1.5ms

1.3ms



PG Exporter

Self monitoring

v Exporter
Exporter Query Duration Metrics Count
30ms 1000
25ms pg_query 29.0ms 20ms E pg_query 256 256
— pg_func 28.7ms 1.0ms 800 ;_ pg_shmem 7 171
20
ms pg_meta 279 ms 485 ps pg_table 120 120
15ms — pg_downstream 26.5ms 586 ps 600 pg_siru 64 64
‘ — pg_xact 25.7ms 245 ps pg_replication 45 45
10ms
| ﬂ . pg_slot 25.5ms 401 ps 400 — pg_class 28 28
‘ b “ il , fl ALy ‘ | — powait 254ms 581 ps db 27 27
| M i ,1"\‘!‘ ‘M ‘H’”Uﬂ. ﬂ JW ) i ”W | m ‘ Wi HH Pg. : b Pg.
d A % SO pg_table_size 24.7 ms 353 ps 200 pg_activity 24 24
1730 1800 1830 1900 1930 2000 2030  _  elustering padms  B3Rus 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30 oa slot - -
Scrape per Minute Exporter Uptime Query Errors
7.5 5.6 hour 1.0
5.0 pgbouncer_stat 0
2.8 hour 08 pgbouncer_pool 0
2.5 -
0.6 — pgbouncer_list 0
0 0s = _ :
1 _— — pgbouncer_database 0
25 .
-2.8 hour T 04 — Ppoxact 0
-5.0 T~ " — pg_wait 0
0.2
7.5 -5.6 hour Pg-vacuuming 0
17:00 18:00 19:00 20:00 17:.00 18:00 19:00 20:00 A
0 pg_table_size 0
PG — PGB — PG — PGB 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30

na table 0



Replication Topo

v Replication Topo

pg-bench2-tt-1
pg-bench2-tt-1

pg-bench2-tt-1

pg-bench2-tt-1
pg-bench2-tt-2

pg-bench2-1t-3

Rg-bench2-tt-2 10.189.201.74

pg-bench2-tt-3 10.189.201.77

pg-bench2-tt-4 10.189.201.83

pg_bench2_tt_4

streaming async
streaming asyr

streaming async

Primary Connection Info

user=replicator passfile=/var/lib/pgsql/.pgpass host=10.189.201.80 port=5432 sslmode=prefer application_name=pg-bench2-tt-2 gssencmode=prefer channel_binding=prefer

user=replicator passfile=/var/lib/pgsql/.pgpass host=10.189.201.80 port=5432

Instances Primary Replicas
Instances WAL Senders WAL Receivers
Lag Bytes Lag Secs

Max Senders

Cascading

NTP Offset

sslmode=prefer application_name=pg-bench2-tt-3 gssencmode=prefer channel_binding=prefer

WAL Source (Primary/Bridge)

pg-bench2-tt-1

Sync Commit Mode

Leadership / Timeline

16:00 18:00 20:00

pg-bench2-tt-1

10.189.201.80

backup

16:00

catchup

primary 3

Sync Standby Names
null

Downstream Count

17:00 18:00 19:00 20:00

— startup — stopping — streaming



Replication Metrics

v Replication Metrics

Replication Lag: Replay Lag (bytes) Replication Lag: Replay Lag (seconds)

40MB 200 ms
30MB 150 ms
20MB 100 ms
10MB 50ms
0B ﬂ . 0s
15:30 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30 15:30 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30
n y ma !
pg-bench2:tt:2 [async:streaming] 10.189.201.80 -> 10.189.201.74 108MB  38kB 0B pg-bench2:1t:2 [async:streaming] 10.189.201.80 -> 10.189.201.74 125ms  661ps  Os
pg-bench2:tt-2 [async:streaming] 10.189.201.80 -> 10.189.201.74 0B 0B pg-bench2:tt-2 [async:streaming] 10.189.201.80 -> 10.189.201.74 0s 0s
Replication Lag: Flush Lag (bytes) Replication Lag (Standby’s View)
40MB 1.7 min
30MB 1.3min
20MB 505
10MB 25s
0B I L 0s
15:30 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30 15:30 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30
na vg curre max
pg-bench2:tt-2 [async:streaming] 10.189.201.80 -> 10.189.201.74 71MB 20kB 0B p-bench2:tt:2 116min  199ms  0s
pg-bench2:tt:2 [async:streaming] 10.189.201.80 -> 10.189.201.74 08 08 pg-bench2t-3 126min - 244ms  Os
Replication Lag: Write Lag (bytes) NTP Offset
10MB 50 ms
some 05— T T T v by T T T
20MB
Toms l" -50ms
0B L - <100 ms
15:30 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30 15:30 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30
pg-bencnz-tt:z -ayms ims  -/ps
pg-bench2:tt-2 [async:streaming] 10.189.201.80 -> 10.189.201.74 56MB 15k 0B p—— S S AD
pg-bench2:tt-2 [async:streaming] 10.189.201.80 -> 10.189.201.74 0B 0B — pobenchzts qoams  tams  dps
Replication Lag: Detailed
25MB e
[SENT] pg-bench2-1t-2 10.189.201.80 -> 10.189.201.74 893kB 1kB
2ome [SENT] pg-bench2-tt-2 10.189.201.80 -> 10.189.201.74 0B 0B
15MB [SENT] pg-bench2-1t-3 10.189.201.80 -> 10.189.201.77 0B 0B
[SENT] pg-bench2-1t-3 10.189.201.80 -> 10.189.201.77 24MB 31kB 0B
10MB — [SENT] pg-bench2-tt-4 10.189.201.80 -> 10.189.201.83 0B 0B
— [SENT] pg-bench2-tt-4 10.189.201.80 -> 10.189.201.83 762kB 9868 0B
swe f — [WRITE] pg-bench2-tt-2 10.189.201.80 -> 10.189.201.74 5MB 14k 0B
0B I - - - o I L — [WRITE] pg-bench2-tt-2 10.189.201.80 -> 10.189.201.74 0B 0B
1510 1520 1530 1540 1550 1600 1610 1620 16:30 1640 1650 1700 1710 1720 1730 17:40 17:50 1800 1810 1820 18:30 1840 1850  19:00

197019200 1930 19:40  19:50  20:00 2010 2020 20:30 — IWRITE] pa-bench2-tt-3 10.189.201.80 - 10.189.201.77 0B 0B



lication

Primary LSN Progress Cluster LSN Progress
22ECB25C00 22ECB25C00
174876E800
174876E800
BA43B7400
BA43B7400 0
15:30 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30
[WRITE] pg-bench2-tt-4 [async:streaming] 10.189.201.80 -> 10.189.201.83 1D162ED6CO
0
15:30 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30 [WRITE] pg-bench2-tt-3 [async:streaming] 10.189.201.80 -> 10.189.201.77 1D162ED6CO
Current — Checkpoint — Redo — [WRITE] pg-bench2-tt-2 [async:streaming] 10.189.201.80 -> 10.189.201.74 1D162ED6CO
v Replication Slots
h2_tt_2 B 2i C En
h2_tt B 2ED6C Enabl;
ch2_tt B D Enabl;
Max Slots Slots Active Slots Temp Slots Slot Retained Bytes
35MB
30MB
25MB
Slot Retained XID 20 M8
150000000
15MB
100000000
10MB
50000000 .
0 0B
1530 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30 1530 16:00 16:30 17:00 17:30 18:00 18:30 19:00 19:30 20:00 20:30

XMAX  — XMIN XMIN — pg_bench2_tt_2:C-XMIN pg_bench2_tt 3:C-XMIN — pg_bench2_tt_4:C-XMIN pg_bench2_tt 2 — pg_bench2_tt.3 — pg_bench2_tt4



Open Source



Pigsty loves open source
embrace the open source monitoring stack

- Grafana

* Prometheus
- Alertmanager
- Consul/ etcd
* PostgreSQL
* pg_exporter




Accessibility

* Inner demo:
 Public demo:

» Local demo:

Pist;/

PostgreSQL in Graphic STYle

ing system that is specially designed for large scale PostgreSQL clusters.



http://dba.p1staff.com
http://pigsty.cc
https://github.com/Vonng/pigsty

Service

Architecture
Open source, Best choice

- Sandbox based on vagrant

 Minimal four-node setup
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