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| needed a new server ...




For what?

e NAS
e NextCloud

* Host VMs
- Home Assistant
- Unifi controller
- Testing




Hypervisor choices

* Proxmox VE

* VMWare ESXI

 Xen

* DIY: Debian + KVM + virt-manager




Proxmox VE

e Based on Debian with a custom Linux kernel and a
web Interface

* Maintained by Austria based company
* All code Is under GNU AGPLvV3 license

* Enterprise support available with a subscription
— Also gives access to extra repositories

* Active development and community support




Proxmox VE structure

* Uses KVM for full SR
virtualization (Typel Com eem e et
hypervisor) e —

e Can also host containers
using LXC

| Guest OS || Guest OS |
App | Ap

Linux Kernel - -
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Major Proxmox VE features

e Both web-based and CLI control interface

* Allows clustering of nodes as well as live migration
of VMs from one node to another

* Advanced network configurations, including bridged
network, per VM VLANSs, more advanced routing

* Flexible storage options: LVM, SMB/CIEFS, Ceph
etc.
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My machine
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NAS choices

* TrueNAS Scale or Core
* Open Media Vault (OMV)
 Unraid
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TrueNAS iX

* Maintained by IX Systems
- Interesting history behind the company

* There are two main products

- TrueNAS Core: from original FreeNAS, based on
FreeBSD

- TrueNAS Scale: based on Debian, announced in 2020
and was In beta till 2022

* Both use ZFS as primary filesystem



https://www.ixsystems.com/history/

Feature comparison

Virtualization

GPUs for VMs & Apps

File Protocols

Multi-Channel SMB

Block Protocols

Object Protocols

Base 0OS

FIPS 140-2 Security

Deployment Services

Enterprise

Citrix, Veeam, vCenter Plugin, Built-in KVM
[ Kubernetes

On Request

SMB v1/v2/v3, NFS v3/v4, AFP, FTP,
WebDAV, rsync, GlusterFS

Yes (23.10)
iSCSI with VAAI support, Fibre Channel

S3-Compliant API, Minio clustering,
Multitenancy, Cloud Sync

FreeBSD (13.0) or Linux (23.10)
Yes, with KMIP management

Deployment Assistance & Performance
Tuning + Proactive Monitoring option

No

SMB v1/v2/v3, NFS v3/v4, FTP, WebDAV,
rsync

No

iISCSI with VAAI support

S3-Compliant API, Minio single node, Cloud

Sync

FreeBSD

No

Self-deployment

Source: truenas.com/compare

SCALE

Built-in KVM, Kubernetes

Yes

SMB v2/v3, NFS v3/v4, FTP, rsync,
GlusterFS

Yes
iISCSI with VAAI support

S3-Compliant API, Minio clustering,
Multitenancy, Cloud Sync

Debian Linux

No

Self-deployment




TrueNAS SCALE

Filesystem

Open ZFS

Configurations

Single disk, Stripe, Mirror, RAIDZ1/Z2/Z3

Snapshots Incremental (uses Copy-on-Write)
Replication ZFS replication, rsync, Syncthing
Reduction Inline compression, Deduplication

Acceleration

ZFS Caching (ARC, L2ARC)

Data protection

Checksum allows detection and repair of
data corruption

Encryption

Optional, at disk, pool, or dataset level
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TrueNAS Web & CLI interface

NAS = @0 systems
25 Dashboard
| Dashboard
T=  Datmsets
B s <> TrueNAS  System Information TrueNAS Help
Overview

@ ez Platform: FREENAS MING20 (= is a collaborative website

with helpful guides and information about your new storage
A tetwok Version: Dragonfish 24 04RC.1 a system.
Or  Credentials > o 28 e are the best place to ask

o g questions and interact with fellow TrueNAS users.
[ virtualization
S— You can join the for monthly updates and
latest developments.
i Uptime: 1 day 15 hours 8 minutes as of 0619
B okt -
£ system settings > IeMASACNE S @ 22t
CPU @ Memory m
Intel(R) Atom(TM) CPU C2750 @ 2.40GHz
L Cores: 8 cores
. 3198 cr
9% (2threads at 9%) ®
Avg?:g! : e total available (ECC)

Hottest: 64°C (Al Cores)

Stats Per Thread ® usage

® Temperature

Network

enp7s0 () @

© LINKSTATE UP
In: 6.84kb/s !
out 349 ks

© 1080:0250991tfec 5604/

enp8s0 @ (]
© LINKSTATEUP

In: 2.09kb/s
out: 0b/s

® Free: 256GiB

ZFS Cache: 1.1GiB

® Services: 4.6GiB

M@  Backup Tasks e}

Backup to Cloud or another TrueNAS via links below

ca@®aun® O

Enter an option from 1-9:

1) Configure network interfaces

2) Configure network settings

3) Configure static routes

4) Reset root password

5) Reset configuration to defaults
6) Open TrueNAS CLI Shell

7) Open Linux Shell

8) Reboot

9) Shutdown

Enter an option from 1-9: 6
Type "1s" (followed by Enter) to list available configuration

[truenas]>

options
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Why not TrueNAS Scale as host?

* VM management not as streamlined as
Proxmox

* Uses up all of boot disk for itself — no easy way
to use that disk space for guest VM images

* Setting up NAS on different VLAN was easier
with Proxmox as host
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What hardware?
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HW Reqguirements

* Need x86-64 chip with 4 to 8 cores
Intel VT-d/AMD-IOMMU support for PCle passthrough
>= 48GB of ECC RAM

2 or 3 open PCle slots, at least one x16 slot
— Support for PCle bifurcation (preferably)

M.2 NVMe and SATA ports
* Used HW for lower cost, help environment
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The machine: ThinkStation P520




iIne (contd.)

¢ | ¢
CPU Configuration Memory RAS Configuration

CPUO Cores Enabled CPUO.Dimm3: 2666MT/s Hynix DRx8 16GB RDIMM
Number of Cores to Enable. 0 means all cores. 6 Cores CPUO.Dimm1: 2666MT/s Hynix DRx8 16GB RDIMM

available,
3 CPUO.Dimm6: 2666MT/s Hynix DRx8 16GB RDIMM
NS Processor Socket Socket 0 y!

gl - HEF":FE-EE. Processor ID 50654
! Processor Frequency 3.70GHz

CPUO0.Dimm8: 2666MT/s Hynix DRx8 16GB RDIMM
Post Package Repair (PPR)

[T
: Microcode Revisio 02006D05

384KB
6144KB
8448KB

oo
!:“Sit‘tﬁ: Intel(R) Xeon(R) W-2135
CPU@ 3.70GHz

[Enabled
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All additional parts




PCle bifurcation

* Allows division of a single PCle
slot into multiple links

- e.g. X16 slot into four x4 links

* Enables multiple M.2 drives to
connect via independent x4
links

* Needs support in the
motherboard and BIOS

&

PCIE Slot4 status

PCI-E Port

Linked as x4
Max Width x4
Gen 3 (8.0 GT/s)




M.2 to PCle adapter

GIGABYTE
GC-4XM2G4

Designed in Taip.

©)
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Usage

* NextCloud running in a container within TrueNAS
VM

- Syncs files to laptops/desktops and pictures/videos from
phones (about 8 clients, not all on simultaneously)

 Some directories NFS mounted to desktop

* HomeAssistant continuously logging data from solar
Inverter, “smart plugs”, other sensors

* Test VMs fired up as needed
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Power & Performance

* Large file transfers from the NAS VM limited by
Gbe rate

— No complaints from family

e Can switch to 10Gbe when need arises and
budget allows

* Power draw Is about 65W on average, varying
between 50W and 150W

- Approx. 50c a day at current rates

o5



Thank you!
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