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Federated
GeoSpatial

TimeSeries

Distributive
OLAP

Streaming

FDW

世界上最先进的开源关系型数据库

!  性能优异，功能强大

!  历史悠久，稳定可靠

!  扩展丰富，协议友善

!  代码清晰，定制灵活

一招鲜，吃遍天



成熟的应⽤可能会⽤到许许多多的数据组件：
缓存，OLTP，OLAP/批处理/数据仓库，流处理/
消息队列，搜索索引，NoSQL/⽂档数据库，地理

数据库，空间数据库，时序数据库，图数据库。

传统的架构选型可能会组合使⽤多种组件，典型
如：Redis + MySQL + Greenplum/Hadoop 
+ Kafka/Flink + ElasticSearch，

⼀套组合拳基本能应付⼤多数需求。

带来的新问题就是 异构系统集成：

需编写⼤量重复繁琐搬砖代码，
把数据从A组件搬运到B组件。

⼀专多⻓的全栈数据库



“开源的Oracle”

唯⼀能对Oracle构成直接威胁的开源数据库

去O扛旗者

原⽣⽀持Oracle ⼋九成功能



开支散叶，子孙满堂

健康的社区，友善的协议，丰富的扩展，繁荣的生态开放扩展的数据库



老树
祖宗级开源项目



现状 与 未来



Pigsty
Postgres in Graphic STYle

Ruohang Feng

v1.0.0

Battery-Included Open Source PostgreSQL Distribution



Outline 

What Where Who Why How
Monitoring

Provisioning

High Available

Sandbox

Analysis

Open Source



Fellowship of Pigsty
Lord of PostgreSQL
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PostgreSQL
හഝପ
ᤈᇇݎ

What is Pigsty
ᓟܨአጱრPostgreSQLහഝପݎᤈᇇ
۱๋ෛPGٖ໐ғPostgreSQL 13.3/14-beta2҅զ݊ၹᰁಘൊկҁ୩ێಘғଧහഝTimescaleDB 2.3҅ࣈቘᑮᳵPostGIS 3.1҅ړୗCitus 10҂҅ق᮱ᓟܨአ̶
හഝ᮱ᗟଃํݢᶌጱӾᳵկ:  Patroni 2.1, Pgbouncer1.15, Haproxy 2.2, Consul 1.10
۱ํኞԾᕆጱᬩᤈሾह:  Grafana 8.0, Prometheus 2.28, Nginx 1.20, Ansible

ᶎӫӱጱრPostgreSQLፊഴᥴ٬ොໜق

ӞᲫ᩸ጱقᚆPostgreSQLࣈဉᓟሾह

!e Ba"ery-Included Open Source PostgreSQL Dis#ibu$on

ଃํԧ20֟ӻᔜஞᦡᦇጱፊഴᶎ҅ਖ਼ፊഴຽ۸ԅग़੶ེقො֖ጱړຉӨ၏̶ಅํࢶᤒ᮷ଃํӿጱᛯᬳള׀ӥ᱂̵Ӥ̵ܫཞ᪡҅ݢள᭛ਧ֖ඳᵑӨᚆᳯ᷌
ٖᗝԧचԭPrometheus+AlertManagerӨGrafanaጱಸᦄᔮᕹ҅ӷᘏᒵපӬԅ॓ղ҅ᶼᗝଉአහഝପӨಸᦄᥢ҅ڞᓟܨአ̶ 

1000+ፊഴຽ ൈᬿԧහഝପ, Ӿᳵկ, ᜓᅩ զ݊ᨮ࣐ᤍጱොොᶎᶎ๋҅ᶮ੶ጱقੴ༷ᥦ๋کੜጱܔӻහഝପҁᤒ̵ᔱ̵ڍහᒵ҂᮷Ӟᥦ෫̶֟

ຉPG CSV෭பጱଫአ pglogړአԭ׀ᭌᤰचԭlokiӨpromtailጱਫ෭பතᵞොໜ҅ଚݢ

ᛔశጱṛݢአහഝପᵞᗭ Pigsty᮱ᗟጱහഝପᵞᗭݢզᛔۖଉᥠඳᵑӾ௩॔҅ᵞᗭ౮ާक़ᤒሿᒵհ҅ݝᥝՖํձਫֺਂၚ, ᵞᗭक़׀ጱݱᐿ๐ۓ੪ӧտ؊ྊ̶
्กୗᯈᗝկ꧋ᦜአಁ᭗ᬦ160+݇හൈᬿӨਧګහഝପӨचᏐᦡෞᬩᤈጱොොᶎᶎ҅ᘒ෫ᵱஞٍ֛ጱਫሿ҅ෆ֛׀ᔄ֒Kubernetesጱԯܻኞֵአ֛ḵ̶

׀ԧӞᔮٖڜᗝᒵۂ አԭ᮱ᗟ̵ಘ̵ᲀྪPostgreSQLහഝପᵞᗭӨਫֺ, ᓕቘӱۓහഝପӨአಁֵ҅አᓌܔො̶׀ᛔଃጱCMDB׀ಘӨਧ҅ګݢ׀ᭌጱCLIӨGUI

Pigstyᰒय़ᥢཛྷኞԾሾहጱPostgreSQLᓕቘᘒᦡᦇ҅֕Խᦡᦇԅݢਠෆᬩᤈԭ1ࣈ໐1GBᡦӾ҅ԭכ೮̵ݎၥᦶ̵ᶼ̵ݎኞԾሾहጱӞᛘ̶

አಁݢզࣁӨਫᴬኞԾሾहҁᴻᥢ໒क़҂ਠقӞᛘጱဉᓟሾहӾԟറᔱPostgreSQL҅ᬰᤈݱᐿਫḵ҅ճ፥҅ၥᦶ҅҅ݎଚኞԾᕆፊഴᔮᕹӾ឴قݐᶎӬਫጱහഝݍḇ̶

෫ᵱᘶᗑᦢᳯ҅قࣁෛCentOS 7ӤӞᤈե10ړᰦਠ౮ಅํਞᤰၞᑕ҅ಅํᕟկ૪ԅኞԾֵአ؉অ॓ٵҁӧᦇPigstyӥ҅ᕅ1GB҂

ٖᗝ๐ݎۓሿ̶ګᴻአԭ׀ṛݢአጱDCSक़҅හഝପӨचᏐᦡෞአຂᘠݳཛྷୗ̶හഝପۖݒҁಘᖽ҅Ӥӥᕚ҂ᛔۖᭇᯈ҅෫ᵱಋૡᖌಷचᏐᦡෞӨޮᬟᔮᕹ̶

አಁݢզֵአٖᗝጱPostgres & Grafana & EchartsݎԻහഝଫአӨහഝݢᥤ۸̶֢ߝள᭛Ծܻ҅ࣳߝ֢ڊଚզຽٵጱොୗ̵ࣁᏟਧጱሾहӾړՁ҅ᄍᐏӨԻ՞̶

ᓌܔฃአጱრPostgreSQLᓕഴᥴ٬ොໜ

አಁࣁᛔ૩ጱᒟᦕ(Macbook)ӤݢӞᲫ᩸ۑᚆਠෆጱࣈဉᓟҁኧvagrantӨvirtualboxḝۖ҂҅᭗ᬦᓌܔጱᯈᗝࣁᛔ૩ጱᡦԯECS/VPSӤਠ౮᮱ᗟ̶



Pigsty将集群部署，扩容缩容，主从复制，故障切换，流量代理，连接池，服务发现，访问控制，监控系统，告警系统，⽇志采集

等⽣产级成熟解决⽅案封装为发⾏版，⼀次性解决⽣产环境、个⼈使⽤PostgreSQL数据库的各类问题，真正做到 开箱即⽤。
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Software Toolkit
Provisioning/Infrastructure

Platform/GUI/CLI/API
Monitoring/Logging
Alerting/Reporting
Service Discovery
HA/Scalability

LB/Pooling
ACL/Audit
Security
backup

Kernel
PostgreSQL

Timescale

PostGIS Citus

Pipeline

发⾏版



ӻՈአಁ

կࠟܯ

փᕹմӱ

ᘶᗑմӱ

Who wants Pigsty
Ӿੜࣳᘶᗑմӱ ҁ෭ၚ܉ӡᰁᕆ҅QPSጯӡᰁᕆ҅හഝପᵞᗭහጯᰁᕆ҂

ᔄփᕹմӱݱ۸ᵱጱ௳מํ

կᵞ౮ࠟ҅կࠟܯ

DBA, OPS, DEV, හഝᎸ҅ݎහഝړຉ҅ᆽঅᘏ҅ኞ

ᵱᥝՈғአکPostgreSQL҅ܩဌํፘىՈ̶ؙ॓
ᵱොໜғᵱᥝ౮ᆧ̵ਠෆጱᥴ٬ොໜ҅ྲ�$ yum instsall && systemctl start ๅᶌᨏ
᭄౮ғአ๋ጱ౮๋ېग़ጱԪ

֛ᰁݢᥡғਫֺۖහጯӻ҅436ۖහጯӡ̶
᭄භഠғᵞᗭਫֺ᷇ۖݒᔺ҅භഠԻ՞Өள᭛ᖽํᵱ̶
᭄ݢአ҅ݢአํṛᥝ҅ඳᵑᛔశ҅ᛔۖڔഘ̶
᭄ದ҅๕᭗ᬦහഝḝۖṛလቘଘ҅؇ᆽრ̶

ӧమರᚸ҅ᓌܔঅአள᭛Ӥಋ҅ฃᖌಷ̶
᭄ۑᚆ҅ࣈቘ�ᑮᳵ�ଧ�-621�ਂؙᬦᑕ�ᇔ۸ᥤׯ�ࢶഭᔱᒵ̶
᭄ݢᶌ҅හഝӧӶӧᲙӧԤ҅॓ղᅒ҅ํؿବ̶
ᛔԆݢഴ҅ӧమӤԯ݈҅֕మᥝᔄ֒ԯጱᓕቘ֛ḵ

Ӥಋளғ�ӞᲫ᩸҅ᯈॺἶ҅قᓟܨአ
ᳪད֗ғ��໐�*%ጱବᯈᡦԞݢզ᪒̶᩸
Ӟᛘғ�ࣈݎၥᦶሾहӨኞԾሾहכ೮Ӟᛘ
ᥤ۸ݢ���/ሾहғ�3\WKRQ���64ݳຉጱෆړᚆғ๕ํහഝ॒ቘӨۑق
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ኞԾሾह

Where to run Pigsty
ᓕቘᜓᅩғ3-5

ֵአṛᥢ໒ᇔቘ�ᡦ᮱ᗟֵ҅አ���ӻᓕቘᜓᅩഴګፊᓕپጯॺහഝପᵞᗭ҅ਫᴬ๐ۓԭᕚӤӱ̶ۓ
Ӟॺ3LJVW\᮱ᗟඪ೮پጯॺහഝପᵞᗭ҅پጯӡ436҅Ӥ܉ӡ෭ၚӧࣁᦾӥ̶

ᓕቘᜓᅩғ1-3

ᓕቘᜓᅩғ1

ᓕቘᜓᅩғ1

ӨኞԾሾहכ೮Ӟᛘጱ6WDJLQJ�8$7�ᶼݎሾह
൫ୌلአጱ̵ݎၥᦶሾह҅ճ፥ᕚӤሾह

ֵአԯ๐ۓ᮱ᗟ҅ړՁلᄍᐏᑕଧ҅ள᭛๐ۓੜஙහഝӱ̶ۓ

ᬩᤈԭӻՈᒟᦕ&ݣୗ҅Mac & PC ᡦӾ̶
አԭ൫ୌ'HYER[҅ၥᦶ҅ਫḵ҅ԟ3RVWJUH64/
ᥤ۸ଫአݢහഝଫአ҅Իୗහഝ֢ګ

64໐ 400GB PCI-E SSD x n

8໐ 16B SSD x n

2໐ 4GB x 1ӗ4

1໐ 2GB x 1



痛点！痒点！爽点！
功能？

管理？

机器成本？

性能？

安装？

部署？

维护？

实施？

⾼可⽤？环境？

平台？

可靠性

监控系统？

SQL变更？

⼈⼒成本？

伸缩性

扩展性

⼚商锁定

社区活⼒

⼚商⽀持

⼈才储备

学习成本？

复杂度？

技能通⽤性

技能市场价值

软件成本？
项⽬⽣命⼒

技能贬值速度

演示

可扩展性

数据安全

⻛险？

审计

⽇志

访问控制

权限管理

数据迁移？

扩容缩容

⽤户管理

备份⽅案

故障预案

恢复⽅案

软件升级

插件管理

配置管理

分区分⽚

地理空间？

时间序列？

全⽂检索？

告警系统

参数调优

⾃动化？

中间件

可观测性

负载均衡

接⼊

⾼并发

存储过程？

JSON/XML

ACID事务

读写分离

主从延迟

HTAP

CDC

ETL

JOIN

投资⼈认可度？

炒作价值？

吹嘘价值？

谈资？审美？

弹性伸缩？

调度？

⽣态易⽤性？
是否开源

协议
费⽤



从⽆到有痛点？

痒点？

爽点？

从有到优

从优到易

不可替代性？ 从易到廉 开源免费

开箱即⽤，全能沙箱

发⾏版，部署，解决⽅案

监控系统，⾼可⽤架构



Installation 
Wizard

安装

Someone told me that each equation I included in the book would halve the sales.
— Stephen Hawking 有⼈告诉我，安装脚本⾥每多⼀⾏命令，⽤户数量就会减半



 

ӥ
რդᎱ (ᭌᶱ)
  pigsty.tgz  --—ӥᥴܴᛗ——>  ~/pigsty    

կ۱ (ݢᭌᶱ)
  pkg.tgz     ——————————>  /tmp/pkg.tgz  

$ git clone https://github.com/Vonng/pigsty
$ cd ~

$ curl -SL https://github.com/Vonng/pigsty/releases/download/v1.0.0-beta1/pigsty.tgz | gzip -d | tar -xC ~

ֵአcurlӥ

$ curl -SLO https://github.com/Vonng/pigsty/releases/download/v1.0.0-beta/pkg.tgz -o /tmp/pkg.tgz

ӥݢᭌᐶᕚկਞᤰ۱҅ےݢ᭛ਞᤰ҅ፓຽᜓᅩ෫ᘶᗑᦢᳯԅᭌ̶ᐶᕚկ۱ԞݢզࣁconfigureᬦᑕӾӥ

ᯈᗝ
$ ./configure 
$ cd ~/pigsty

[-n|--non-interactive]         # ইຎ૪ᕪᏟਧԧӣӻ݇හᭌᶱ҅ݢզֵአ -n ᪡ᬦԻୗݻ
[-m|--mode <config_mode>]      # ਧᵱᥝֵአጱᯈᗝկཛྷғdemo, demo4, pg14, tiny, oltpᒵ
[-d|--download]                # ইຎ/tmp/pkg.tgzӧਂ҅ࣁ੪Githubӥᐶᕚਞᤰ۱
[-i|--ip <primary_ip>]         # ਂࣁग़ӻIP࣎ࣈ҅ਧٌӾӞӻ֢ԅḒᥝIP࣎ࣈ

॓ٵ
ٖ໐: Linux 
ຝ: x86_64
ᇇ: CentOS 7.8.2003 (ٌ՜RHEL7ᒵපᇇ)

አಁ: root           (ੂعᎱsudoአಁ)

ᥢ໒: 1໐2G          (വគֵአ2໐4GզӤᥢ໒)

$ echo "$(uname -s) $(uname -m) $(cat /etc/redhat-release)"
  Linux x86_64 CentOS Linux release 7.8.2003 (Core)

How to get Pigsty

ਞᤰ
$ make install

Ansibleۂinfra.ymlਖ਼ࣁmetaړᕟӤಗᤈզਠ౮ਞᤰ
ansibleਖ਼ࣁconfigureᬦᑕӾᐶᕚկ۱ݢࣈአጱٌ՜რӾਞᤰ

  ᦢᳯᧆᜓᅩጱ3000ᒒݢܨݗၨᥦ3LJVW\ፊഴḒᶭ
http://10.10.10.10:3000              # ๊ഘԅᛔ૩ጱ,3࣎ࣈ
ἕᦊአಁݷӨੂᎱ: admin:pigsty

# ֵአऒݷਖ਼ଃๅঅጱֵአ֛ḵֺ҅ই: http://g.pigsty  
ಗᤈ�sudo make dns տਖ਼Pigstyፘىऒفٟݷ/etc/hosts
10.10.10.10  meta pigsty g.pigsty

Get pigs! wi" "ree lines of code

Ꮯᦊ෫ݢܨݸতӥᯈᗝਞᤰ

ֵአ֜ᐿᯈᗝҘ(᭗ᬦ-m݇හਧ)
demo (ဉᓟἕᦊ,ᜓܔᅩ), demo4 (4ᜓᅩဉᓟ) , pg14 , tiny (ଉᥢἕᦊ), oltp ,…
ฎވӥկ۱?  (ইຎ/tmp/pkg.tgzӧਂڞࣁտᧃᳯ)

Y: ሿࣁGithubӤӥpkg.tgz
N: ݸᖅਞᤰܻতӤრӥ (ইຎ֢ᔮᕹᶋCentOS 7.8᧗ֵአྌᶱ)
ԆᥝጱIP࣎ࣈ? (ইຎݎሿग़ࣘᗑܜӨग़ӻݢአIP࣎ࣈտᧃᳯ)
ᬌف: ୮ᜓڹᅩҁᓕቘᜓᅩ҂ֵአጱIP࣎ࣈ
(ᦢᳯᧆᜓᅩֵአጱIP֕҅࣎ࣈӧᥝֵአلᗑIP)



A WIZARD!

Installation download → configure → install

https://pigsty.cc/zh/docs/quick-start/

https://pigsty.cc/zh/docs/quick-start/


Monitoring

You can’t manage what you don’t MEASURE.
— Peter F.Drucker



监控系统 

⽣产验证⽅案

⼤规模集群管理

多层次，全覆盖

开源监控最佳实践

最专业，最全⾯



InstanceCluster

Node Service

contiain expose

deploy

pg-test

Database

pg-test-1.test

pg-test-1
pg-test-2
pg-test-3

pg-test-primary
pg-test-replica
pg-test-default
pg-test-offline
pg-test-standby

Table

queryid  = 1078821737499742052
idxname  = pigsty.cluster_pkey
funcname = monitor.pg_stat_statments

Instance serve

contains

Object

1

n

1

n

1

n

1

n

1

1

contain

1

n

contain

n

1
contain

n

1

relname  = public.pgbench_accounts

10.10.10.11
10.10.10.12
10.10.10.13

Domains

Entity 
Relation 
Identifier



Database

Instance

Cluster

Overview

Service

pg-meta-1

pg-test-1.test
pg-test-2.test
pg-test-3.test

pg-test-1
pg-test-2
pg-test-3

pg-meta-1.meta

pg-test-primary
pg-test-replica
pg-test-default
pg-test-offline
pg-test-standby

pg-meta-primary
pg-meta-replica
pg-meta-default
pg-meta-offline

pg-meta
pg-test
pg-test1
pg-test2

Shard pg-test

IdentifierEntity Label

{ job = “pgsql” }

{ job = “pgsql”, cls =~ ‘pg-test\d+’ }

{ job = “pgsql”, cls = ‘pg-test’ }

{ job = “pgsql”, cls = ‘pg-test’, ins = ‘pg-test-1’ }

{ job = “pgsql”, cls = ‘pg-test’, ins = ‘pg-test-1’ , datname = ‘test’ }

Object
queryid  = 1078821737499742052
relname  = public.pgbench_accounts
idxname  = pigsty.cluster_pkey
funcname = monitor.pg_stat_statements 

{ job = “pgsql”, cls = ‘pg-test’, ins = ‘pg-test-1’ , datname = ‘test’ , relname  = ‘public.pgbench_accounts’ }

{ job = “pgsql”, cls = ‘pg-test’, svc = ‘pg-test-primary’ }

pgsql
redis
mysql

Entities & Identifiers
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PGSQL Overview



PGSQL 
Alert

Grafana

Prometheus  
AlertManager

等效实现 
互为补充



交互式图表

点击跳转 
查看详情 
屏蔽告警 
下钻⾄具体集群/实例 



PGSQL
Cluster

cluster-wide insights 



PGSQL
Activity



Replication

跟踪复制进度

监控复制延迟

定位复制延迟问题

逻辑复制进度

同步复制状态



Service

Load Balancer
Proxy Instance
Traffic Control
……



HAProxy Admin

点击管理图标

直接从监控⾯板跳转

⾄流量管理⾯板



Service
Registry

With

Consul



PG Instance



Node
Proxy



XactsSession QueriesPersist



PGSQL Database

数据库级别指标

快速访问

每⼀张表

每⼀个查询



PGSQL Table



PGSQL 
Query



PGCAT

⾃动为新数据库注册数据源 

通过Grafana直接浏览系统⽬录 

带来⽆限新可能性



PGCAT Bloat

表与索引膨胀总览 

从Catalog获取信息



Table Query



PGLOG Analysis



PGLOG 
Session

• 单条连接详情

• Annotation



PG Instance Log

• Loki + Promtail 
• Realtime log metrics
• Full-text search



Summary based on pgbadger
Log Events



Original Statements Metrics Query Statements Dashboards

Observability





PG 14

new metrics are  

READY!



metrics data flow
Metrics Source

pg_exporter

metrics: 
pgbouncer_.*

Aggregated Metrics Namespace:      
pg:.*   node:.*   haproxy:.*

Pgbouncer 
connection pooler 
metrics such as 
QPS, TPS, RT, 
session, etc…

pg_exporter

Database

metrics: pg_.* 

Postgres 
database metrics 
such as activities, 

replication, persist, 
etc…

Middleware

node_exporter

Operating System

metrics: node_.*

Node / Pod
metrics for 

processors, network, 
disks, filesystem, 

network, etc…

haproxy_exporter

Load Balancer

metrics: haproxy_.*

HAProxy
metrics for health 

status, traffic routes, 
backend weights, 

etc…

Hierarchy Metrics:  
all, cls, svc, ins, datname, dev, pool



metric type for a cluster
Metrics Ratio

metrics type count

170

83

281
344

48

229

pg_ pgbouncer_ pg: node node: haproxy

1155 metrics per env

3k~10k+ time-series per instance



metrics numbers comparing to others
Metrics Coverage

2016

Pigsty

pgmonitor

pgwatch

AWS RDS

datadog

Aliyun RDS

0 188 375 563 750

8

69

99

123

156

621

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



Overhead

Typical Scrape Duration:  10~100ms 

Typical Scrape Count: 1500 ~ 4500 

Typical Scrape Interval: 15s



Provisioning

Clearly, we must break away from the sequential and not limit the computers. We must state definitions and provide for priorities and descriptions of data. 
We must state relation- ships, not procedures.                                               —Grace Murray Hopper, Management and the Computer of the Future (1962) 

Node



我们必须跳出电脑指令序列的窠⾅。 叙述定义、描述元数据、梳理关系，⽽不是编写过程。

Interface

Clearly, we must break away from the sequential and not limit the computers. We 
must state definitions and provide for priorities and descriptions of data. We must 
state relation- ships, not procedures. 
—Grace Murray Hopper, Management and the Computer of the Future (1962) 

—— Grace Murray Hopper，未来的计算机及其管理（1962）



管控

DBMS，包括数据库内核，和配套软件。

云⼚商卖开源PG，卖的不是内核，⽽是 数据库管控能⼒

数据库是管理数据的软件，管控系统是管理数据库的软件



pg-test:   # ਧԎӞӻෛጱ pg-test ᵞᗭ
  hosts:   # ۱ํތӞԆӷӣӻਫֺ҅᮱ᗟࣁӣӻᜓᅩӤ
    10.10.10.11: { pg_seq: 1, pg_role: primary }
    10.10.10.12: { pg_seq: 2, pg_role: replica }
    10.10.10.13: { pg_seq: 3, pg_role: replica }
  vars:   # ᵞᗭݷᑍֵ҅አጱVIP҅࣎ࣈӱۓአಁӨහഝପ
    pg_cluster: pg-test
    vip_address: 10.10.10.2
    pg_users: [ { name: test } ]
    pg_databases: [ { name: test } ] Patroni8008

Consul8500

Postgres5432

replica

Pgbouncer6432

Patroni8008

Consul8500

Postgres5432

primary

Pgbouncer6432

Patroni8008

Consul8500

Postgres5432

replica

Pgbouncer6432

DNS
pg-test

L2 VIP
10.10.10.3

5433 5434 5436 5438

Haproxy

5433 5434 5436 5438

Haproxy

5433 5434 5436 5438

Haproxy

replication

supervise

consensus

pooling

active/backup

consul / etcd cluster
Distributed Configuration System

DCS

Leader election
Configuration Management

HA Agent

Connection pooler
Statistic collector

Middleware

Streaming replication

Database

Idempotent LB that expose services 
Service are distinguished via ports

Load Balancer

L2 VIP managed by vip-manager
Tied to primary via dcs info

VIP

pg-test resolve to VIP
or fixed load balancer

DNS

Application
Access via  pg-test
Distinguish services via port

node-2 
10.10.10.12 pg-test-2

replica node-1
10.10.10.11 pg-test-1

primary node-3 
10.10.10.13 pg-test-3

replica

Access Layer

traffic replica replicationprimary superviseofflinedefault checkconsensus inquiry

replica

primary

offline

default

postgres://test@pg-test:5434/test

postgres://dbuser_dba@pg-test:5436/testdb

postgres://dbuser_stats@pg-test:5438/testdb

non-interactive read-write access via pool

non-interactive read-only access via pool

interactive primary direct access (DDL, DML, Admin)

interactive offline direct access (ETL/SAGA/Personal)

postgres://test@pg-test:5433/test

pgsql.yml -l pg-test

Provisioning

从配置到实现，只要⼀⾏命令

# 创建出该集群

定义⼀套集群，只要⼏⾏代码



Interface

infra.yml              # ᮱ᗟ/ץදचᏐᦡෞ
pgsql.yml              # ᮱ᗟ/ץදහഝପᵞᗭ/ਫֺ
pgsql-remove.yml       # ӥᕚහഝପᵞᗭ/ਫֺ
pgsql-createuser.yml   # ڠୌ/ץදӱۓᜋ&አಁ
pgsql-createdb.yml     # ڠୌ/ץදӱۓහഝପ

Idempotent Ansible Playbooks

./infra.yml --tags=environ                       # ᯿ෛࣁᓕቘᜓᅩӤᯈᗝሾह

./infra.yml --tags=repo -e repo_rebuild=true     # ୩ګ᯿ෛڠୌࣈრ

./infra.yml --tags=repo_upstream                 # فےӤYumRepo

./infra.yml --tags=prometheus                    # ᯿ෛڠୌPrometheus

./infra.yml --tags=nginx_config,nginx_restart    # ᯿ෛኞ౮Nginxᯈᗝկ

# चᏐᦡෞڡত۸
./pgsql.yml --tags=infra        # ਠ౮चᏐᦡෞጱڡত۸҅۱ೡᜓᅩڡত۸ӨDCS᮱ᗟ

./pgsql.yml --tags=node         # ਠ౮ᜓᅩጱڡত۸҅᭗ଉӧտߥᬩᤈӾහഝପਫֺ

./pgsql.yml --tags=dcs          # ਠ౮DCSғconsul/etcdጱڡত۸

./pgsql.yml --tags=dcs -e dcs_exists_action # ਠ౮consul/etcdጱڡত۸҅୩ګಾᴻ

# හഝପڡত۸
./pgsql.yml --tags=pgsql        # ਠ౮හഝପ᮱ᗟғහഝପ̵ፊഴ̵๐ۓ

./pgsql.yml --tags=postgres     # ਠ౮හഝପ᮱ᗟ

./pgsql.yml --tags=monitor      # ਠ౮ፊഴጱ᮱ᗟ

./pgsql.yml --tags=service      # ਠ౮ᨮ࣐ᤍጱ᮱ᗟ҅ҁHaproxy & VIP҂

./pgsql.yml --tags=register     # ਖ਼๐ٙဳۓᛗचᏐᦡෞ

#---------------------------------------------------------------
- name: Infra Init      # init infra on common database node
  become: yes
  hosts: all
  gather_facts: no
  tags: infra
  roles:

    - role: node       # init common database node
      tags: node

    - role: consul     # init dcs:consul clients
      tags: [ dcs , consul ]

#---------------------------------------------------------------
- name: Pgsql Init      # init postgres cluster/instance
  become: yes
  hosts: all
  gather_facts: no
  tags: pgsql
  roles:

    - role: postgres   # init postgres pgbouncer patroni
      tags: postgres

    - role: monitor    # init monitor exporters
      tags: monitor

    - role: service    # init service , lb , vip
      tags: service

    - role: register   # register cluster/instance to infra
      tags: register

#---------------------------------------------------------------



CLI   vs   GUI



160+配置参数，全⾯定制数据库与基础设施  （可以不⽤，不能没有）

Completeness



High Available

A complex system that works is invariably found to have evolved from a simple system that works. 

The inverse proposition also appears to be true: A complex system designed from scratch never works and cannot be made to work. 

—John Gall, Systemantics (1975) 



Architecture

A complex system that works is invariably found to have evolved from a simple system that works. 

The inverse proposition also appears to be true: A complex system designed from scratch never works and cannot be made to work. 

—John Gall, Systemantics (1975) 



DNS

Access

Alert

TSDB 

DCS

Pigsty

Graph

NTP

Repo

Prometheus 9090

8500 Consul
Server

80 Yum Repo

123NTPD Server

DNSMASQ53

Alert Manager 9093

Grafana 3000

MetaDB5432

primary

h c y a p g

Nginx80

8600Consul
DNS

Ansible Cronjobs

visualize

firing

expose

service
discovery

delegate

metrics

Infrastructure

Versatile Application Runtime



Managed by vip-manager
Tied to primary via dcs info

VIP

consul / etcd cluster
Distributed Configuration System

DCS

Idempotent LB that expose services 
Service are distinguished via ports

Load Balancer

Connection pooler
Statistic collector

Middleware

Streaming replication

Database

Leader election
Configuration Management

HA Agent

Monitor

5433 5434 5436 5438

Patroni8008

Consul 8500

Postgres5432

primary

Pgbouncer6432 9631PGB Exporter

9100Node Exporter

5433 5434 5436 5438

Haproxy 9101

9630PG Exporter

vip-manager

Database Monitor
service discovery
leader election
health check

traffic

peer nodes

metricsscrape

registerconsensus

supervise

leader
inquiry

pooling

health
check

Database Node 以最⼩复杂度实现必须功能



VIP

DCS

Load Balancer

Middleware

Database

HA Agent

Monitor

DNS

Access

Alert

TSDB 

DCS

Pigsty

Graph

NTPNTP

DNS

Patroni8008

Consul 8500

Postgres5432

primary

Pgbouncer6432 9631PGB Exporter

9100Node Exporter

5433 5434 5436 5438

Haproxy 9101

9630PG Exporter

5433 5434 5436 5438

vip-manager

Prometheus 9090

8500 Consul
Server

80 Yum Repo

123NTPD Server

DNSMASQ53

Alert Manager 9093

Grafana 3000

MetaDB5432

primary

h c y a p g

Nginx80

8600Consul
DNS

Ansible Cronjobs

NTP/Chrony
consensus

visualize

traffic

peer nodes

firing

scrape

expose

register

consensus

supervise

leader
inquiry admin

pooling

identity
mapping

health
check

metrics

resolve

install

delegate

time-sync

Infrastructure & Node

数据库集群与基础设施松耦合，通过注册的⽅式关联 
基础设施升级&故障不会影响数据库集群 

（除⾼可⽤使⽤的DCS外，维护模式下数据库集群亦免受DCS影响）



Database Cluster

Patroni8008

Consul8500

Postgres5432

replica

Pgbouncer6432

Patroni8008

Consul8500

Postgres5432

primary

Pgbouncer6432

Patroni8008

Consul8500

Postgres5432

replica

Pgbouncer6432

DNS
pg-test

L2 VIP
10.10.10.3

5433 5434 5436 5438

Haproxy

5433 5434 5436 5438

Haproxy

5433 5434 5436 5438

Haproxy

replication

supervise

consensus

pooling

active/backup

consul / etcd cluster
Distributed Configuration System

DCS

Leader election
Configuration Management

HA Agent

Connection pooler
Statistic collector

Middleware

Streaming replication

Database

Idempotent LB that expose services 
Service are distinguished via ports

Load Balancer

L2 VIP managed by vip-manager
Tied to primary via dcs info

VIP

pg-test resolve to VIP
or fixed load balancer

DNS

Application
Access via  pg-test
Distinguish services via port

node-2 
10.10.10.12 pg-test-2

replica node-1
10.10.10.11 pg-test-1

primary node-3 
10.10.10.13 pg-test-3

replica

Access Layer

traffic replica replicationprimary superviseofflinedefault checkconsensus inquiry

replica

primary

offline

default

postgres://test@pg-test:5434/test

postgres://dbuser_dba@pg-test:5436/testdb

postgres://dbuser_stats@pg-test:5438/testdb

non-interactive read-write access via pool

non-interactive read-only access via pool

interactive primary direct access (DDL, DML, Admin)

interactive offline direct access (ETL/SAGA/Personal)

postgres://test@pg-test:5433/test

基于DCS

Fencing & Softdog 

⾃动故障切换

流量路由⾃动修复

实例提供幂等的服务

集群可⾃动从常⻅故障中恢复， 
实例成员对外表现等价， 
只要仍有任意实例存活, 

集群对外提供的各种服务就不会停⽌。 

从库故障基本⽆影响。 
主库故障切换时，读写流量影响约15秒



# standby service will route {ip|name}:5435 to sync replica's pgbouncer (5435->6432 standby)
- name: standby                   # required, service name, the actual svc name will be prefixed with `pg_cluster`, e.g: pg-meta-standby
  src_ip: "*"                     # required, service bind ip address, `*` for all ip, `vip` for cluster `vip_address`
  src_port: 5435                  # required, service exposed port (work as kubernetes service node port mode)
  dst_port: postgres              # optional, destination port, postgres|pgbouncer|<port_number>   , pgbouncer(6432) by default
  check_method: http              # optional, health check method: http is the only available method for now
  check_port: patroni             # optional, health check port: patroni|pg_exporter|<port_number> , patroni(8008) by default
  check_url: /read-only?lag=0     # optional, health check url path, / by default
  check_code: 200                 # optional, health check expected http code, 200 by default
  selector: "[]"                  # required, JMESPath to filter inventory ()
  selector_backup: "[? pg_role == `primary`]"  # primary used as backup server for standby service (will not work because /sync for )
  haproxy:                        # optional, adhoc parameters for haproxy service provider (vip_l4 is another service provider)
    maxconn: 3000                 # optional, max allowed front-end connection
    balance: roundrobin           # optional, haproxy load balance algorithm (roundrobin by default, other: leastconn)
    default_server_options: 'inter 3s fastinter 1s downinter 5s rise 3 fall 3 on-marked-down shutdown-sessions slowstart 30s maxconn 3000 maxqueue 
128 weight 100'

Service

使⽤配置⽂件定义新的服务

采⽤NodePort的⽅式对外提供服务

任何实例都对外暴露完整服务，通过不同端⼝区分

从外部⽤户看来，集群中每⼀个实例都是相同的。

传统数据库，带来 分布式数据库 的体验
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Pgbouncer6432

Patroni8008

Consul8500

Postgres5432

replica

Pgbouncer6432

DNS
pg-test

L2 VIP
10.10.10.3

5433 5434 5436 5438

Haproxy

5433 5434 5436 5438

Haproxy
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Distributed Configuration System
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Leader election
Configuration Management

HA Agent

Connection pooler
Statistic collector

Middleware

Streaming replication
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Idempotent LB that expose services 
Service are distinguished via ports

Load Balancer

L2 VIP managed by vip-manager
Tied to primary via dcs info

VIP

pg-test resolve to VIP
or fixed load balancer

DNS

Application
Access via  pg-test
Distinguish services via port

node-2 
10.10.10.12 pg-test-2

replica node-1
10.10.10.11 pg-test-1

primary node-3 
10.10.10.13 pg-test-3

replica

Access Layer

traffic replica replicationprimary superviseofflinedefault checkconsensus inquiry

replica

primary

offline

default

postgres://test@pg-test:5434/test

postgres://dbuser_dba@pg-test:5436/testdb

postgres://dbuser_stats@pg-test:5438/testdb

non-interactive read-write access via pool

non-interactive read-only access via pool

interactive primary direct access (DDL, DML, Admin)

interactive offline direct access (ETL/SAGA/Personal)

postgres://test@pg-test:5433/test

Patroni8008

Consul8500

Postgres5432

replica

supervise

consensus

Pgbouncer6432

pooling

Patroni8008

Consul8500

Postgres5432

primary

Pgbouncer6432

Patroni8008

Consul8500

Postgres5432

replica

Pgbouncer6432

DNS
pg-test
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L4 VIP
10.10.10.3

replication

consul / etcd cluster
Distributed Configuration System

DCS

Leader election
Configuration Management

HA Agent

Connection pooler
Statistic collector

Middleware

Streaming replication

Database

Use L4 VIP as load balancer directly

Load Balancer

Work as Load balancer
Route traffic via health check

VIP (L4)

pg-test resolve to VIP
or fixed load balancer

DNS

Application
Access via  pg-test
Distinguish services via port

node-2 
10.10.10.12 pg-test-2

replica node-1
10.10.10.11 pg-test-1

primary node-3 
10.10.10.13 pg-test-3

replica

Access Layer

traffic replica replicationprimary superviseofflinedefault checkconsensus inquiry

replica

primary

offline

default

postgres://test@pg-test:5434/test

postgres://dbuser_dba@pg-test:5436/testdb

postgres://dbuser_stats@pg-test:5438/testdb

non-interactive read-write access via pool

non-interactive read-only access via pool

interactive primary direct access (DDL, DML, Admin)

interactive offline direct access (ETL/SAGA/Personal)

postgres://test@pg-test:5433/test

DNS + L2 VIP + HAProxy DNS + L4 VIP
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replica

primary

offline

default

postgres://test@pg-test:5434/test

postgres://dbuser_dba@pg-test:5436/testdb

postgres://dbuser_stats@pg-test:5438/testdb

non-interactive read-write access via pool

non-interactive read-only access via pool

interactive primary direct access (DDL, DML, Admin)

interactive offline direct access (ETL/SAGA/Personal)

postgres://test@pg-test:5433/test

DNS + HAProxy DNS + L4 VIP



Consul DNS SD Pure DNS

Patroni8008

Consul8500

Postgres5432

replica

supervise

consensus

Pgbouncer6432

pooling

Patroni8008

Consul8500

Postgres5432

primary

Pgbouncer6432

Patroni8008

Consul8500

Postgres5432

replica

Pgbouncer6432

Consul DNS
replica�pg-test

6432 5432

Consul DNS
primary�pg-test

6432 5432

replication

consul / etcd cluster
Distributed Configuration System

DCS

Leader election
Configuration Management

HA Agent

Connection pooler
Statistic collector

Middleware

Streaming replication

Database

no lb used

Load Balancer

No dns used

VIP

primary�pg-test resolve primary instance
replica�pg-test resolve replica instances

DNS

Application
Access via  pg-test
Distinguish services via port

node-2 
10.10.10.12 pg-test-2

replica node-1
10.10.10.11 pg-test-1

primary node-3 
10.10.10.13 pg-test-3

replica

Access Layer

traffic replica replicationprimary superviseofflinedefault checkconsensus inquiry

replica

primary

offline

default

postgres://test@pg-test:5434/test

postgres://dbuser_dba@pg-test:5436/testdb

postgres://dbuser_stats@pg-test:5438/testdb

non-interactive read-write access via pool

non-interactive read-only access via pool

interactive primary direct access (DDL, DML, Admin)

interactive offline direct access (ETL/SAGA/Personal)

postgres://test@pg-test:5433/test

Patroni8008

Consul8500

Postgres5432

replica

supervise

consensus

Pgbouncer6432

pooling

Patroni8008

Consul8500

Postgres5432

primary

Pgbouncer6432

Patroni8008

Consul8500

Postgres5432

replica

Pgbouncer6432

DNS
pg-test-replica

DNS
pg-test-primary

replication

consul / etcd cluster
Distributed Configuration System

DCS

Leader election
Configuration Management

HA Agent

Connection pooler
Statistic collector

Middleware

Streaming replication

Database

Use L4 VIP as load balancer directly

Load Balancer

Work as Load balancer
Route traffic via health check

VIP (L4)

pg-test resolve to VIP
or fixed load balancer

DNS

Application
Access via  pg-test
Distinguish services via port

node-2 
10.10.10.12 pg-test-2

replica node-1
10.10.10.11 pg-test-1

primary node-3 
10.10.10.13 pg-test-3

replica

Access Layer

traffic replica replicationprimary superviseofflinedefault checkconsensus inquiry

replica

primary

offline

default

postgres://test@pg-test:5434/test

postgres://dbuser_dba@pg-test:5436/testdb

postgres://dbuser_stats@pg-test:5438/testdb

non-interactive read-write access via pool

non-interactive read-only access via pool

interactive primary direct access (DDL, DML, Admin)

interactive offline direct access (ETL/SAGA/Personal)

postgres://test@pg-test:5433/test

Patroni8008

Consul8500

Postgres5432

replica

supervise

consensus

Pgbouncer6432

pooling

Patroni8008

Consul8500

Postgres5432

primary

Pgbouncer6432

Patroni8008

Consul8500

Postgres5432

replica

Pgbouncer6432

replication

consul / etcd cluster
Distributed Configuration System

DCS

Leader election
Configuration Management

HA Agent

Connection pooler
Statistic collector

Middleware

Streaming replication

Database

no lb used

Load Balancer

QR�YLS�XVHG

VIP (L4)

no dns used

DNS

Application
access via IP address

node-2 
10.10.10.12 pg-test-2

replica node-1
10.10.10.11 pg-test-1

primary node-3 
10.10.10.13 pg-test-3

replica

Access Layer

traffic replica replicationprimary superviseofflinedefault checkconsensus inquiry

replica

primary

offline

default

postgres://test@10.10.10.11:6432,10.10.10.12:6432,10.10.10.13:6432/test?target_session_attrs=prefer-standby

postgres://dbuser_dba@10.10.10.11,10.10.10.12,10.10.10.13/test?target_session_attrs=read-write

postgres://dbuser_stats@10.10.10.11,10.10.10.12,10.10.10.13/test?target_session_attrs=standby

postgres://test@10.10.10.11:6432,10.10.10.12:6432,10.10.10.13:6432/test?target_session_attrs=primary

IP + Smart Client



Sandbox

Haproxy5433

5434

Pgbouncer6432

Postgres5432

Patroni8008

Node Exporter 9100

PGB Exporter 9631

PG Exporter 9630

Consul 8500

meta  10.10.10.10

pg_cluster : pg-meta

pg_role : primary

pg_instance : pg-meta-1

pg_service : pg-meta-primary

Haproxy5433

5434

Pgbouncer6432

Postgres5432

Patroni8008

Node Exporter 9100

PGB Exporter 9631

PG Exporter 9630

Consul 8500

node-2 10.10.10.12

pg_cluster : pg-test

pg_role : replica

pg_instance : pg-test-2

pg_service : pg-test-replica

Haproxy5433

5434

Pgbouncer6432

Postgres5432

Patroni8008

Node Exporter 9100

PGB Exporter 9631

PG Exporter 9630

Consul 8500

node-3 10.10.10.13

pg_cluster : pg-test

pg_role : replica

pg_instance : pg-test-3

pg_service : pg-test-replica

Haproxy5433

5434

Pgbouncer6432

Postgres5432

Patroni8008

Node Exporter 9100

PGB Exporter 9631

PG Exporter 9630

Consul 8500

node-1 10.10.10.11

pg_cluster : pg-test

pg_role : primary

pg_instance : pg-test-1

pg_service : pg-test-primary

Prometheus 9090

8500DCS Server

Nginx80

80 Yum Repo

123 NTP Server

DNS53 Server

Alert Manager 9093

Grafana 3000

Infra  

pg-meta

10.10.10.2 10.10.10.3

pg-test

bind on primary

resolve to VIP

access via DNS

10.10.10.10 10.10.10.11

Service

本地运⾏，⼀键拉起，低配置⽆压⼒

Just like Minikube for Kubernetes

Jupyterlab，Grafana,  Echarts 
⽅便易⽤，助⼒数据分析

确定性的环境，便于交付演示案例



InstanceCluster

Node Service

contiain expose

deploy

pg-test

Database

pg-test-1.test

pg-test-1
pg-test-2
pg-test-3

pg-test-primary
pg-test-replica
pg-test-default
pg-test-offline
pg-test-standby

Table

queryid  = 1078821737499742052
idxname  = pigsty.cluster_pkey
funcname = monitor.pg_stat_statements 

Instance serve

contains

Object

1

n

1

n

1

n

1

n

1

1

contain

1

n

contain

n

1
contain

n

1

relname  = public.pgbench_accounts

10.10.10.11
10.10.10.12
10.10.10.13

InstanceEnvironment

Config Infrastructure

has has

pgsql

contains

1

n

1

1

1

1Domain Extended



Analytic 数据分析
与可视化

The best vision is insight.
— Malcolm Forbes



Pigsty for Analysis

专注于数据处理、分析与可视化

使⽤Grafana承载”前端”与”后端"的主体功能。

使⽤PostgreSQL作为主要数据库，存储数据并实现业务逻辑

使⽤Echarts与Grafana实现数据可视化与交互功能

采⽤统⼀的格式，可以在Pigsty环境中⼀键安装运⾏





样例：COVID-19 疫情数据⼤盘
点击国家跳转⾄对应国家详情数据



Grafana太丑，Echarts来凑，100⾏代码解决所有



全球地表⽓象站
历史数据查询

3万个地表⽓象站

120年来⼩时级

原始⽓象观测数据

样例：ISD

点击⽓象站跳图标，

跳转⾄单⽓象站详情



单⽓象站历史数据摘要查询（年、⽉、⽇）

点击⽉份图例跳转⾄具体⽉份原始观测记录
点击观测站图例跳转⾄周边观测站



单个⽓象站原始观测数据（⼩时级）



⾃带应⽤：Pigsty CMDB

使⽤PG管理PG

More

将静态配置⽂件

替换为动态CMDB查询

从⽽与外部系统与平台集成



Beta应⽤：Redis

使⽤同样的基础设施

部署、监控Redis

More



Open Source

A system cannot be successful if it is too strongly influenced by a single person. Once the initial design is complete and fairly robust, 
the real test begins as people with many different viewpoints undertake their own experiments. 

— Donald Knuth 



Pigsty Timeline
1

2

3

4

2020

5

6

7

8

9

10

11

12

1

2

3

4

2021

5

6

7

8

9

10

11

12

2019-05-15

Pigsty

v0.0.2

v0.3.0

v0.0.4

v0.0.3

v0.0.5

v0.4.0

v0.5.0

v0.6.0

v0.7.0
v0.8.0
v0.9.0

v0.9.1

v1.0.0

v1.1.0

v1.2.0

v1.3.0

v1.4.0
2022

2020-06-20

2021-08-01

༷ஷܻࣳғpg-test ဉᓟ

2020-04-30

2020-07-10

2020-07-27

2020-08-19

2020-10-22

2020-12-14

2021-01-07

2021-02-19

2021-03-01

2021-03-28

2021-04-20

2021-09-01

2021-10-01

2021-11-01

2021-12-01

ෆ֛ຝਧࣳ

Y������ၥᦶሾहḵᦤ

Y������ᶼݎሾहḵᦤ

զ$QVLEOH�5ROHཛྷୗ᯿

ᐶᕚਞᤰཛྷୗ

හഝପ׀ᕳොໜෆ֛ݢአ

3*�����3DWURQL����ඪ೮
ਥොᒊӤᕚ

ਧګහഝପཛྷඪ೮

ᕳොໜදᬰ׀

ፊഴᔮᕹᇿᒈ᮱ᗟඪ೮

ਧګ๐ۓӨളفොୗ҅&/,ૡٍ

ਞᤰၞᑕս۸҅ฃአ8*҅܋,ૡٍ
ಘ32ګ&҅ਥො&'1

ෆ֛ץᗂਠ౮҅Ḓӻ*$ᇇ

ਠ64*3࠺/Ө3*&$7ಘଫአ

ਠ2'*3࠺*Ө3*)2;ಘଫአ

7LPHVFDOH'%��&LWXV᮱ᗟඪ೮

ἕᦊහഝପᇇ܋ᕆᛗ3RVWJUH64/���

2019
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2021-01-16 ଠ҅2020 PostgreSQLӾࢵದय़տ҅ ̽ኞԾᕆ3RVWJUH64/ፊഴᔮᕹ�ń�3LJVW\̾

2020-04-18 PostgreSQLӾᐒ܄ፗඎ҅̽PGṛݢአ៧ࣈਫ᪢ғPatroni̾

2020-06-06 PostgreSQLӾᐒ܄ፗඎ҅̽PostgreSQLፊഴғἎᰂຽӨᵞᗭፊഴ̾

2020-08-23 PostgreSQLӾᐒ܄ፗඎ҅̽PostgreSQLӨහഝݢᥤ۸̾ 
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2021.08-31 DTCC-2021-ଧහഝପӫ࣋ ̽Prometheusහഝཛྷࣳ̾

2021-05-23 PostgreSQLӾᐒ܄ፗඎ҅̽რPGقਹӤಋܖ——Pigsty v0.9.1̾
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Open Source

让⽤户能⽤好数据库，⽤好数据库

提供⼀种“⾃主可控”的选择，让中⼩企业，个⼈⽤户更有⾃由选择的底⽓

第⼀时间获取反馈，了解⽤户的痛点、痒点与爽点，解决真正的问题

降低⻔槛，扩⼤⽤户群，促进PostgreSQL⽣态繁荣发展。



THANKS


