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Plan

• Intro to the private cloud components 
Compute
Storage
Network

• Resource planning
• Live demo



Compute: PVE



What is Proxmox VE

• Proxmox Virtual Environment (PVE) is a complete, open-
source virtualization management platform. It leverages 
many existing opensource projects to provide compute, 
network, and storage in a single solution.
• Compute: QEMU/KVM for VMs and LXC for containers
• Network: through the Linux network stack
• Storage: through Ceph w/ other options available



Specs & Features 

• PVE is based on Debian Linux and licensed under the GNU 
AGPL v3. It runs on commodity hardware with x86_64 
architecture
• It supports up to 8 CPU sockets (max 8192 logical CPUs) and 

up to 128 TiB RAM per node (max 64 PiB in total)
• Offers practically all features you’d need in a virtualization 

environment: full-featured GUI, User Management with 2FA, 
HA and clustering, Live Migration, Snapshots, Templates and 
Clones, and many other features



Storage: ceph



What is ceph ?

• Ceph is a distributed fault-tolerant opensource software 
storage platform designed to present object, block, and file 
storage. 
• Ceph's main goals are to be completely distributed without a 

single point of failure, scalable to the exabyte level, and 
freely-available.



Ceph storage cluster

• Ceph does striping of individual files across multiple nodes 
for higher throughput, similar to RAID0 
• Adaptive load balancing is supported: frequently accessed 

objects are replicated over more nodes.



Object Storage Daemons (OSDs) 
& Monitors (MONs)



Storage types



Ceph block storage



Ceph file system



Quick summary



Quick summary

• Ceph RBD: we store VMs & containers here
• Ceph FS: we store ISO images here
• Ceph runs on 4 daemons:

OSD
actually stores 
the content of 
files on top of 

the local 
filesystem

MON
keep track of 

active and failed 
cluster nodes

MDS
stores the 

metadata of 
inodes and 
directories

RGW
exposes the 

object storage 
layer as an API



Network: the Linux kernel



Interfaces used by Proxmox

• Proxmox uses the Linux kernel for networking
• Bridge Interfaces: Used to connect multiple network interfaces into a 

single logical network segment, which is essential for virtualization
• VLAN Interfaces: Used to create isolated network segments within a 

single interface



Install Proxmox: planning

• How many VMs do you need ?
• Evaluate resources needed:
• CPU: 1-4 vCPUs per VM (remember 1 CPU core = 2 vCPUs)

+ extra CPU cores for system services
• RAM: 1-4GB per conventional VM/CT

+ 1GB RAM per 1TiB of data used by Ceph OSDs
+ extra RAM for system services

• Storage: SSD if you can afford
Facture in replication (if you need 2TB get 4TB)
No RAID controller, we’re using Ceph for replication



Install Proxmox: planning

• Network: Have at least 3 network interfaces
Small cluster example: 10/25/100 GE interface for Ceph

1 GE interface for management
10 GE interface for VM networks

• Plan for an odd number of nodes to have quorum: 3 or 5 or 7



Install Proxmox: prepare servers

• Enable virtualization on BIOS if not enabled already
• Remove disks from RAID controller if you have one, use host bus 

adapter (HBA) instead
• Download the Proxmox Virtual Environment (PVE) ISO and burn it into 

a USB drive



Install Proxmox: cluster & networks

• Install Proxmox Virtual Environment (PVE) on all desired nodes
(Preferably an odd number of nodes to have quorum: 3 or 5 or 7)
• Create a cluster on one of the nodes
• Join all nodes to the cluster
• Configure network interfaces:

- Management network: create bridge and configure IP addresses and 
gateways

- Ceph network: create bridge and configure IP addresses
- VM networks: create VLANs then bridges (no IP addresses needed)



Install Proxmox: storage

• Install & configure Ceph via GUI on one of the nodes
• Install Ceph on the other nodes
• Add OSDs (1 drive = 1 OSD) on all the nodes that have storage
• Add monitors (MON) and managers (MGR) for redundancy
• Add metadata servers (MDS)
• Create CephFS storage for ISO images and container templates
• Create Ceph pool for VM disks storage



Install Proxmox: live showcase



Annex



Proxmox Live showcase: node configuration
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