
  PGO, the Postgres Operator from Crunchy Data


    
      PGO, the Postgres Operator from Crunchy Data

      
        	
          
            PGO, the Postgres Operator from Crunchy Data
          
        

        	
          
            Production Postgres Made Easy
          
          
            	
              
                Supported Platforms
              
            

            	
              
                Prerequisites
              
            

            	
              
                Installation
              
              
                	
                  
                    Step 1: Download the Examples
                  
                

                	
                  
                    Step 2: Install PGO, the Postgres Operator
                  
                

              

            

            	
              
                Create a Postgres Cluster
              
            

            	
              
                Connect to the Postgres cluster
              
              
                	
                  
                    Connect via psql in the Terminal
                  
                

                	
                  
                    Connect an Application
                  
                

              

            

            	
              
                Next Steps
              
            

            	
              
                Adding a Connection Pooler
              
            

            	
              
                Connecting to a Connection Pooler
              
            

            	
              
                TLS
              
            

            	
              
                Customizing
              
              
                	
                  
                    Configuration
                  
                

                	
                  
                    Replicas
                  
                

                	
                  
                    Resources
                  
                

                	
                  
                    Annotations / Labels
                  
                

                	
                  
                    Pod Anti-Affinity / Pod Affinity / Node Affinity
                  
                

                	
                  
                    Tolerations
                  
                

                	
                  
                    Pod Spread Constraints
                  
                

              

            

            	
              
                Next Steps
              
            

            	
              
                HA Postgres: Adding Replicas to your Postgres Cluster
              
            

            	
              
                Testing Your HA Cluster
              
              
                	
                  
                    Test #1: Remove a Service
                  
                

                	
                  
                    Test #2: Remove the Primary StatefulSet
                  
                

              

            

            	
              
                Affinity
              
              
                	
                  
                    Understanding Pod Labels
                  
                

                	
                  
                    Pod Anti-affinity
                  
                

                	
                  
                    Node Affinity
                  
                

              

            

            	
              
                Pod Topology Spread Constraints
              
              
                	
                  
                    API Field Configuration
                  
                

                	
                  
                    Example Spread Contraints
                  
                

              

            

            	
              
                Next Steps
              
            

            	
              
                HA Postgres: Adding Replicas to your Postgres Cluster
              
            

            	
              
                Testing Your HA Cluster
              
              
                	
                  
                    Test #1: Remove a Service
                  
                

                	
                  
                    Test #2: Remove the Primary StatefulSet
                  
                

              

            

            	
              
                Affinity
              
              
                	
                  
                    Understanding Pod Labels
                  
                

                	
                  
                    Pod Anti-affinity
                  
                

                	
                  
                    Node Affinity
                  
                

              

            

            	
              
                Pod Topology Spread Constraints
              
              
                	
                  
                    API Field Configuration
                  
                

                	
                  
                    Example Spread Contraints
                  
                

              

            

            	
              
                Next Steps
              
            

            	
              
                Create a Postgres Cluster
              
              
                	
                  
                    What Just Happened?
                  
                

              

            

            	
              
                Troubleshooting
              
              
                	
                  
                    PostgreSQL / pgBackRest Pods Stuck in Pending Phase
                  
                

                	
                  
                    Backups Never Complete
                  
                

              

            

            	
              
                Next Steps
              
            

            	
              
                Background: Services, Secrets, and TLS
              
            

            	
              
                Connect an Application
              
            

            	
              
                Next Steps
              
            

            	
              
                HA Postgres: Adding Replicas to your Postgres Cluster
              
            

            	
              
                Testing Your HA Cluster
              
              
                	
                  
                    Test #1: Remove a Service
                  
                

                	
                  
                    Test #2: Remove the Primary StatefulSet
                  
                

              

            

            	
              
                Affinity
              
              
                	
                  
                    Understanding Pod Labels
                  
                

                	
                  
                    Pod Anti-affinity
                  
                

                	
                  
                    Node Affinity
                  
                

              

            

            	
              
                Pod Topology Spread Constraints
              
              
                	
                  
                    API Field Configuration
                  
                

                	
                  
                    Example Spread Contraints
                  
                

              

            

            	
              
                Next Steps
              
            

            	
              
                Resize Memory and CPU
              
            

            	
              
                Resize PVC
              
            

            	
              
                Troubleshooting
              
              
                	
                  
                    Postgres Pod Can't Be Scheduled
                  
                

                	
                  
                    PVCs Do Not Resize
                  
                

              

            

            	
              
                Next Steps
              
            

            	
              
                Custom Postgres Configuration
              
            

            	
              
                Customize TLS
              
              
                	
                  
                    How to Customize TLS
                  
                

              

            

            	
              
                Labels
              
            

            	
              
                Annotations
              
            

            	
              
                Pod Priority Classes
              
            

            	
              
                Separate WAL PVCs
              
            

            	
              
                Database Initialization SQL
              
              
                	
                  
                    Initialization SQL ConfigMap
                  
                

                	
                  
                    PSQL Usage
                  
                

              

            

            	
              
                Troubleshooting
              
              
                	
                  
                    Changes Not Applied
                  
                

              

            

            	
              
                Next Steps
              
            

            	
              
                Creating a New User
              
            

            	
              
                Adjusting Privileges
              
            

            	
              
                Managing the postgres User
              
            

            	
              
                Deleting a User
              
            

            	
              
                Deleting a Database
              
            

            	
              
                Next Steps
              
            

            	
              
                Applying Minor Postgres Updates
              
            

            	
              
                Rolling Back Minor Postgres Updates
              
            

            	
              
                Applying Other Component Updates
              
            

            	
              
                Next Steps
              
            

            	
              
                Understanding Backup Configuration and Basic Operations
              
            

            	
              
                Setting Up a Backup Repository
              
            

            	
              
                Using Kubernetes Volumes
              
            

            	
              
                Using S3
              
            

            	
              
                Using Google Cloud Storage (GCS)
              
            

            	
              
                Using Azure Blob Storage
              
            

            	
              
                Set Up Multiple Backup Repositories
              
              
                	
                  
                    Additional Notes
                  
                

              

            

            	
              
                Custom Backup Configuration
              
            

            	
              
                Next Steps
              
            

            	
              
                Managing Scheduled Backups
              
            

            	
              
                Managing Backup Retention
              
            

            	
              
                Taking a One-Off Backup
              
            

            	
              
                Next Steps
              
            

            	
              
                Restore Properties
              
            

            	
              
                Clone a Postgres Cluster
              
            

            	
              
                Perform a Point-in-time-Recovery (PITR)
              
            

            	
              
                Perform an In-Place Point-in-time-Recovery (PITR)
              
            

            	
              
                Standby Cluster
              
            

            	
              
                Next Steps
              
            

            	
              
                Adding the Exporter Sidecar
              
            

            	
              
                Accessing the Metrics
              
            

            	
              
                Next Steps
              
            

            	
              
                Adding a Connection Pooler
              
            

            	
              
                Connecting to a Connection Pooler
              
            

            	
              
                TLS
              
            

            	
              
                Customizing
              
              
                	
                  
                    Configuration
                  
                

                	
                  
                    Replicas
                  
                

                	
                  
                    Resources
                  
                

                	
                  
                    Annotations / Labels
                  
                

                	
                  
                    Pod Anti-Affinity / Pod Affinity / Node Affinity
                  
                

                	
                  
                    Tolerations
                  
                

                	
                  
                    Pod Spread Constraints
                  
                

              

            

            	
              
                Next Steps
              
            

            	
              
                Manually Restarting PostgreSQL
              
            

            	
              
                Rotating TLS Certificates
              
            

            	
              
                Next Steps
              
            

            	
              
                Installing PGO
              
            

            	
              
                Installing PGO Monitoring
              
            

          

        

        	
          
            Installing PGO Using Kustomize
          
          
            	
              
                Prerequisites
              
            

            	
              
                Configuration
              
              
                	
                  
                    Installation Mode
                  
                

              

            

            	
              
                Install
              
            

            	
              
                Uninstall
              
            

          

        

        	
          
            Installing PGO Using Helm
          
          
            	
              
                Prerequisites
              
            

            	
              
                Configuration
              
              
                	
                  
                    Installation Mode
                  
                

              

            

            	
              
                Install
              
            

            	
              
                Upgrade and Uninstall
              
            

          

        

        	
          
            Overview
          
          
            	
              
                Upgrading from PGO 5.0.0 Using Kustomize
              
            

          

        

        	
          
            Installing PGO Monitoring Using Kustomize
          
          
            	
              
                Prerequisites
              
            

            	
              
                Configuration
              
            

            	
              
                Install
              
            

            	
              
                Uninstall
              
            

            	
              
                Prerequisites
              
            

            	
              
                Upgrade Method #1: Data Volumes
              
              
                	
                  
                    Step 1: Prepare the PGO v4 Cluster for Migration
                  
                

                	
                  
                    Step 2: Migrate to PGO v5
                  
                

              

            

            	
              
                Upgrade Method #2: Backups
              
              
                	
                  
                    Step 1: Prepare the PGO v4 Cluster for Migration
                  
                

                	
                  
                    Step 2: Migrate to PGO v5
                  
                

              

            

            	
              
                Upgrade Method #3: Standby Cluster
              
              
                	
                  
                    Step 1: Migrate to PGO v5
                  
                

              

            

            	
              
                Additional Considerations
              
            

            	
              
                Configure your PostgresCluster CRD
              
            

            	
              
                Considerations
              
            

            	
              
                Putting it all together
              
            

            	
              
                Set Up Logical Replication
              
            

          

        

        	
          
            PGO Architecture
          
          
            	
              
                Kubernetes StatefulSets: The PGO Deployment Model
              
            

          

        

        	
          
            Additional Architecture Information
          
          
            	
              
                The Crunchy Postgres Operator High Availability Algorithm
              
            

            	
              
                How The Crunchy PostgreSQL Operator Uses Pod Anti-Affinity
              
            

            	
              
                Synchronous Replication: Guarding Against Transactions Loss
              
            

            	
              
                Node Affinity
              
            

            	
              
                Tolerations
              
            

            	
              
                Pod Topology Spread Constraints
              
            

            	
              
                Rolling Updates
              
            

            	
              
                Backups
              
            

            	
              
                Scheduling Backups
              
            

            	
              
                Restores
              
              
                	
                  
                    Setting Backup Retention Policies
                  
                

              

            

            	
              
                Deleting a Backup
              
            

            	
              
                High Availability By Default
              
            

            	
              
                Customization
              
            

            	
              
                Understanding Default User Management
              
            

            	
              
                Custom Users and Databases
              
            

            	
              
                Custom Passwords
              
              
                	
                  
                    Example
                  
                

              

            

            	
              
                Getting Started
              
            

            	
              
                Components
              
            

            	
              
                Visualizations
              
              
                	
                  
                    Overview
                  
                

                	
                  
                    PostgreSQL Details
                  
                

                	
                  
                    Pod Details
                  
                

                	
                  
                    Backups
                  
                

                	
                  
                    PostgreSQL Service Health Overview
                  
                

                	
                  
                    Query Runtime
                  
                

                	
                  
                    Alerts
                  
                

              

            

            	
              
                Standby Cluster Overview
              
            

            	
              
                Creating a Standby PostgreSQL Cluster
              
            

            	
              
                Promoting a Standby Cluster
              
            

            	
              
                Kubernetes Compatibility
              
            

            	
              
                Components Compatibility
              
              
                	
                  
                    Container Tags
                  
                

              

            

            	
              
                Extensions Compatibility
              
              
                	
                  
                    Geospatial Extensions
                  
                

              

            

            	
              
                Features
              
            

            	
              
                Changes
              
            

            	
              
                Fixes
              
            

            	
              
                Features
              
            

            	
              
                Changes
              
            

            	
              
                Fixes
              
            

            	
              
                Changes
              
            

            	
              
                Features
              
            

            	
              
                Project FAQ
              
              
                	
                  
                    What is The PGO Project?
                  
                

                	
                  
                    What’s the difference between PGO and Crunchy PostgreSQL for Kubernetes?
                  
                

                	
                  
                    Where can I find support for PGO?
                  
                

                	
                  
                    Under which open source license is PGO source code available?
                  
                

                	
                  
                    Where are the release tags for PGO v5?
                  
                

                	
                  
                    How can I get involved with the PGO Project?
                  
                

                	
                  
                    Where do I report a PGO bug?
                  
                

                	
                  
                    How often is PGO released?
                  
                

              

            

          

        

      

    

  images/img3.png


images/img0.png
Incoming Application Requests Metrics Dashboard Log Analytics Dashboard

crunchy - pgbouncer
l l crunchy - grafana

replica DB service

crunchy - collect

crunchy - pgbadger

crunchy - postgres
By oo

PostgreSQL Replica Pod

Data PVC

storage class replica

primary DB service crunchy - prometheus

crunchy - collect

crunchy - pgbadger crunchy - pgbadger

< > crunchy - backrest
@ crunchy - postgres
~

crunchy - postgres
B) oo

PostgreSQL Replica Pod PostgreSQL Primary Pod

Backrest Repo Pod

Backup

Data PVC PVC

Data PVC

storage class replica storage class primary storage





images/img2.png
WAL archive-push

@ crunchy-postgres-ha pgo-backrest-repo

WAL archive-push —»

Backup
PVC





images/img1.png
. Kubernetes

Control Plane 1 Control Plane 2 Control Plane 3

Kubernetes Load Balancer

Node 1 Node 2 Node 3





