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HA: WORKLOADS RECOVERED ON NODE B

CRS: REBALANCE TO IDLE NODE

HOT IDLE

SHARED STORAGE — CEPH RBD

High Availability and CRS
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● Mark Schouten, 45 years 
old

● Founder & CEO Tuxis
● Linux since 2001
● Proxmox Trainer since 

2022



About me
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● Tuxis
● Founded in 2009
● Proxmox since 2014



High Availability & CRS
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● What it is:
– Automatic recovery
– Maintenance 

convenience
– Cluster Balancing
– Affinity Management

● What it is NOT:
– Zero downtime
– Service 

loadbalancing
– VMWare’s Fault 

Tolerance feature



Determine your amount of 9s
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Availability (%) Accepted downtime per year

99 3,65 days

99,9 8,76 hours

99,99 52,56 minutes

99,999 5,25 minutes

Proxmox HA Cutoff Point ~ 2 minutes

99,9999 31,5 seconds

99,99999 3,15 seconds



Need more 9’s?
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What do we need for HA?
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Proxmox cluster

hvm-01
Proxmox VE

VM VM VM VM

hvm-02
Proxmox VE

VM VM VM VM

hvm-03
Proxmox VE

VM VM VM VM

Generated using Tuxis LLM



What do we need for HA?
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Proxmox cluster

hvm-01
Proxmox VE

VM VM VM VM

hvm-02
Proxmox VE

VM VM VM VM

hvm-03
Proxmox VE

VM VM VM VM

hyperconverged: VMs + storage daemons on every node

Shared storage
Ceph or StorPool cluster

replicated across all nodes

Generated using Tuxis LLM



Configuring a HA resource
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Configuring a HA resource
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Background operations
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Proxmox cluster

hvm-01
Proxmox VE
HA master

HA stack

pve-ha-lrm pve-ha-crm

active

pmxcfs

corosync

hvm-02
Proxmox VE

HA stack

pve-ha-lrm pve-ha-crm

idle

pmxcfs

corosync

hvm-03
Proxmox VE

HA stack

pve-ha-lrm pve-ha-crm

idle

pmxcfs

corosync

Generated using Tuxis LLM
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pve-ha-lrm
every 10 s

Write status update (JSON)

/etc/pve/local/lrm_status

Write succeeded?
yes: pmxcfs writable

Update kernel watchdog

still alive

next cycle (10 s)

no: pmxcfs read-only

Watchdog not updated

kernel watchdog expires

Kernel hard reset

hypervisor is fenced

corosync loses quorum

pmxcfs becomes read-only

Generated using Tuxis LLM
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Disarming & Status
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HA Resource Options
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HA Affinity Options
● (Anti-)Affinity

– Node based
– Resource based

e.g. Keep your database and application server 
grouped on specific nodes, but keep database 
servers from running on the same node
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HA Affinity Options
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HA Affinity Options



Mark Schouten / Proxday 2026

Affinity Example

Proxmox cluster

app01 / app02 / app03 — all on different nodes

db01 / db02 — different nodes

hvm-01
Proxmox VE

db01 web01

app01

hvm-02
Proxmox VE

db02 web02

app02

hvm-03
Proxmox VE

app03

affinity — must stay on the same node anti-affinity — must not share a node

Generated using Tuxis LLM
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Another affinity usecase
● Proxmox Supports PCI(e) Passthrough
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Another affinity usecase
● Hardware stuck to a single hypervisor
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Another affinity usecase
● Or, Mapped!



Mark Schouten / Proxday 2026

Mapping devices
● Go to Datacenter → Resource mappings → 

Add
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Mapping devices
● Expand this mapping
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Mapping devices
● Add your mapped device to your VM
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Lock down your resources
● Using Node affinity
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Maintenance mode
● New in HA, maintenance mode

– ha-manager crm-command node-
maintenance enable $hostname

● Tries to emtpy your node, ONLY looks at 
HA Resources!
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Maintenance mode
● We still prefer pmmaint ;)



How about CRS?
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hvm-01

3 / 8 VMs

Proxmox VE

hvm-02

5 / 8 VMs

Proxmox VE

hvm-03

1 / 8 VMs

Proxmox VE

VMVM VM

Proxmox CRS

1 2 3

VM
VM

VM
VM

VM

VM intake

small
2 vCPU

medium
8 vCPU

large
32 vCPU

VM
VM

VM

Generated using Tuxis LLM



How about CRS?
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● Datacenter → Options → CRS



CRS Options
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CRS Active
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CRS auto-rebalance — decision scheme (TOPSIS)
datacenter — crs

ha-auto-rebalance: 1

auto-rebalance-method: topsis

threshold: 30% · hold: 3 · margin: 10%

load_balance()
per CRM round

entry gates

auto-rebalance enabled

scheduler: static / dynamic

no motion queued / running

imbalance > threshold

calculate_node_imbalance()

for hold_duration rounds

migration candidates

movable affinity-coupled bundles

× nodes allowed by node affinity

− negative resource affinity

excl. current node

TOPSIS

select_best_balancing_
migration_topsis

default: bruteforce

all pass yes

improvement ≥ margin?

relative change vs. imbalance

queue migration

migrate (VM) / relocate (LXC)

yes

skip — no migration this round

any fail

no

no

Generated using Tuxis LLM



CRS in action
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Conclusion
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● HA Has seen major development in the last two 
years. Yet more to come: Check the Roadmap!

● CRS responds to the call of new userbase. Now, 
the basics are in place. Check the Roadmap!

● Tuxis will start enabling HA on most services, 
with HA & CRS, the cost/benefits shifted from 
costly to beneficial..


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33

