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§ Why HA? 
— Continuous operation 
— Reliable protection
— Automatic failover procedures in 

outages or node failure

High Availability (HA)

§ The Biggest Use Case
— The Lustre file system

§ Problem
— Don't have a system set up to 

failover NFS on mgmt nodes
— Need to explore CentOS
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§ ZFS
— zpools
— RAIDz1
— multihost

§ SAN Arrays
— Storage Area Network
— Logical Unit Numbers 

(LUN)
— Multipath

ZFS

openzfs.github.io/openzfs-docs
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§ Pacemaker
— HA Resource Manager software

§ Fencing and Shoot The Other Node In The Head (STONITH)
— Powerman
— Small Computer System Interface (SCSI)

§ Safely manage resources across the system

Pacemaker

clusterlabs.org/pacemaker
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Project Accomplishments
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§ Goal: Setup pacemaker to support a HA setup and manage ZFS 
and NFS resource migration.

§ Configuring Pacemaker and ZFS
— Migrating resources
• Importing/Exporting ZFS pools
• Floating IP

— Using multipath devices

§ NFS on top of ZFS
— ZFS pools are already widely used at the lab but not with NFS

Integrating NFS With ZFS
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Integrating NFS With ZFS
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Integrating NFS With ZFS
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Integrating NFS With ZFS
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Integrating NFS With ZFS
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Before fencing stc2

Integrating NFS With ZFS 

After fencing stc2

On stc2

On stc3

On stc2

On stc3
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§ CentOs8 Compatibility 
— Fencing agents (powerman)
• Custom fencing resource 
• Too simplistic for ZFS management

§ Pacemaker and ZFS
— Importing and Exporting ZFS pools
— SCSI Fencing
— ZFS set up took a lot of time

§ Lack of Documentation
— Had to dig around for a lot of 

information

Challenges
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§ Migrate ZFS pool and NFS servers across management nodes

§ High availability between multiple management nodes

Future Work and High End Goals
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