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Thomas-Krenn
Micro-Node Servers

• Business Case: ~300k servers go EOL by 
Jan. 2020 in DACH, plus ~180k annual run 
rate business.

• Conservative estimate:
we capture 0.5% share → 1,700 units.

• 4 use cases Identified:

• 2-Node S2D Cluster (2x Datacenter)

• 2-Node Replica Cluster (2x Standard)

• 1-Node hybrid Cluster (1x Standard
+ Azure Site Recovery)

• Single Server (1x Standard)

• Designed-In:

• Admin Center integration

• Azure Backup for all use-cases

• Azure Site Recovery

• Designed as appliances

Azure
(opt-out possible)
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Why we’re doing this – Circumstances

40% market share in 

DACH 2018 for

servers running

Server 2008 R2

Server 2008

Server 2003

…and older.

ALL servers above in 

DACH will be EOL by 

January 2020. SBS 

alone is worth 

60.000 

replacements.

The hardware is 

between

6 and 12 years old.

Failures are 

imminent, spare 

parts unavailable.

Software-Defined 

Storage reduces 

CAPEX of high-

availability by

30-50%.

HA is now possible 

for <20K€ and 

therefore affordable 

to SMEs.

Accelerating cloud 

adoption and 

acceptance in DACH.

But many legacy apps 

are not suitable for 

cloud-first solutions.

Hybrid cloud 

scenarios

are becoming 

mainstream.

Everyone needs Data 

Protection. Microsoft 

and Thomas-Krenn 

currently have limited 

DP share of wallet.

Off-prem / cloud 

managed backup 

adds instant value 

and generates 

annuity.

There doesn’t seem 

to be a popular HA 

offering for <20K€ on 

the EMEA market 

today.

We will use this gap 

in the SME 

infrastructure 

market to attain 

0,5% market share 

in units.
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Micro Nodes come in two easy Sizes,
including 10GbE RDMA Networking

Basic

▪ 8 Workloads / VMs total

▪ 6-24 TB usable, mirrored storage

▪ Dual mirroring optional

Advanced

▪ 16 Workloads / VMs total

▪ 6-24 TB usable, mirrored storage

▪ Dual mirroring optional

▪ Second, redundant Switch ▪ All-flash ultra-performance ▪ …

▪ On-prem backup option ▪ 25GbE option ▪ …



Micro Nodes come in two easy sizes,
easily configurable online – no guesswork!

Step 1 Step 2

https://www.thomas-krenn.com/en/products/application/software-defined-storage/s2d-micro-cluster/s2d-micro-cluster.html

https://www.thomas-krenn.com/en/products/application/software-defined-storage/s2d-micro-cluster/s2d-micro-cluster.html


Full app mobility and HA

Use Case 1: Dual-
Node Cluster

2x S2D Cluster Nodes, 2x Server DC

• Failed apps automatically restart within 
seconds or minutes.

• Guaranteed filesystem integrity.

• No single point of failure.

• 10 GbE iWARP networking allows low-cost, 
low-complexity stretching between rooms 
or buildings.

• MSRP starting at: 17k€, including
Netgear prosafe switch

• Azure Backup and other services optional

Two or four 

synchronous 

copies of data are 

evenly distributed.

Azure
Backup

(opt-out possible) STORAGE

Full app mobility



Azure
Backup

(opt-out possible)

Use Case 2:
Cluster Light

2x Nodes, 2x Server Standard

• Availability provided through Hyper-V and/or Storage 
Replica

• App availability via manual app/VM failover – within 
minutes

• 10 GbE networking allows stretching between rooms 
or buildings

• Planned MSRP starting at: 13k€, including
Netgear prosafe switch

• Azure Backup and other services optional

REPLICA

REPLICA

STORAGE

STORAGE

Full app mobility

Data is mirrored 

asynchronously in 

adjustable intervals: 

30s – 15m.

STORAGE

STORAGE



Azure
Site Recovery

(NO opt-out)

Use Case 3:
Hybrid Cluster

1x Node, 1x Server Standard 
Licensed

• Availability provided through off-
prem failover with Azure Site 
Recovery

• App availability via automatic 
app/VM failover – within minutes

• MSRP starting at: 6k€,
plus Azure consumption

Caveat – significant technical challenges were identified: 
networking and transparent failover in grey-field scenarios.
Use case delayed at least to 19CQ3.

STORAGE

STORAGE

Data is mirrored 

asynchronously in 

adjustable intervals: 

30s – 15m.



Use Case 4:
Single Server

1x Node, 1x Server Standard 

Licensed
• Plain vanilla.

• Azure Backup and other services optional

STORAGE

Data is mirrored 

asynchronously in 

adjustable intervals: 

30s – 15m.

Azure
Backup

(opt-out possible)

STORAGE



Full app mobility and HA

Use Case 5:
Azure File Sync

2x S2D Cluster Nodes, 2x 
Server DC

Keep hot files on prem, and cold 
files in the cloud

• Sync multiple servers and 
locations

• Access shares from any
SMB 2.1 client, such as 
Windows, MacOS and Linux.

• Improved user experience in 
low-bandwidth scenarios

• Supports most legacy apps

Azure
Storage

Files

Full app mobility

Windows Admin Center WAC provides:

▪ Easy on-prem configuration wizard
▪ Azure connectivity

https://azure.microsoft.com/en-us/blog/score-one-for-the-it-pro-azure-file-sync-is-now-generally-available/

https://docs.microsoft.com/en-us/windows-server/manage/windows-admin-center/azure/azure-file-sync

https://docs.microsoft.com/en-us/azure/storage/files/storage-sync-files-planning

Files
Files

https://azure.microsoft.com/en-us/blog/score-one-for-the-it-pro-azure-file-sync-is-now-generally-available/
https://docs.microsoft.com/en-us/windows-server/manage/windows-admin-center/azure/azure-file-sync
https://docs.microsoft.com/en-us/azure/storage/files/storage-sync-files-planning


Azure
Active Directory

Use Case 6:
Azure Active Directory

2x S2D Cluster Nodes, 2x Server DC

• Enable Multi-Factor-Authentication and 

Windows Hello for Business for on-prem 
services. This includes PIN, secure biometric 

and companion device login.

• Enable self-service password reset.

• Provide a single-sign-on for all 

organizational resources – any device, 
anywhere on the internet.

• Includes management for devices, guests, 

partners, contractors, customers and 3rd

party apps outside of the organization.

• Enables basic management of virtually any 
device, anywhere on the internet, including 

Autopilot.

STORAGE

Domain Controller DC provides:

▪ Identification and authentication for 
traditional, on-prem apps

▪ Security and device policies for on-

prem Windows devices and users

AAD Sync can sync all or 

only selected information



Added Value:
Azure Monitor

Any config, any license
• Central, aggregated

health dashboard

• Notification rules

and actions

• Ideal for (managed)

service providers
STORAGE

Azure
Monitor

Windows Admin Center WAC Provides:

▪ Azure connectivity

▪ Event and performance data 

forwarding



Cost per VM

Azure

▪ B2MS Virtual Machine

▪ E20 SSD Storage

▪ Windows Server

▪ 3 year reserved
(includes 53% discount)

→79€ per VM/month
(as of March 23rd, 2019)

Micro Node
Advanced configuration

▪ 16 Workloads

▪ 36 Month Lifecycle

▪ 30k€ MSRP

▪ Standard Warranty

▪ Power consumption
(200W x 0,25€)

→55€ per VM/month
(licenses included)

No high-availability,

limited legacy app 

support



Designed in: Windows 
Admin Center Extension

Standard Features

• Graphic, Brower-Based User Interface 
for Windows Servers and S2D Clusters

• Point-and-click Azure Integration

Thomas-Krenn Added Value: Ease of 
use

• Pre-installed and pre-configured – just 
log in

• Custom developed “extension”

• Thomas-Krenn branding

• Graphic visualization of servers and 
components

• Graphic visualization of 
degraded/failed hardware components

• “Phone Home” via email planned for 
19CQ2.



Designed in:
RDMA Network based
on 10GbE with iWARP

▪ Traditional RDMA networks for S2D rely on 
DCB/RoCE, which is costly and complex

▪ Tests showed no significant performance
penalty for 10GbE vs. typical 25GbE, further
reducing cost.

▪ iWARP works with any Ethernet switches, 
reducing cost

▪ No special configuration required, i.e. no
training, no mistakes

▪ Using proven Netgear ProSafe switches
increases customer confidence



Designed in: 
Azure Backup

EVERYONE needs data protection.

Three copy best practice: 2x on-prem + 1x off-prem 

▪ 12/24 months bundled in CAPEX ▪ Opt-out = 9/18 mo. CAPEX discount ▪ Unconditional flat-rate

▪ Fair-use flat-rate ▪ Annual OPEX with consumption adj. ▪ Consumption cap



Azure Backup as an Add-On

▪ 350€ MSRP 3 year license

▪ 4k€ backup-optimized
micro-node appliance
(ie. no SSD, dedup-enabled)

▪ 100W power consumption

→ 130€ per month
Based on:

▪ Purchase prices / 36 months

▪ 0,25€ per KWh

→ 50€ per VM per month
Based on:
https://azure.microsoft.com/en-
us/pricing/calculator/

▪ 6TB net data

▪ 4% daily churn

▪ 16 workloads

▪ 30 daily recovery points

▪ 6 weekly recovery points

▪ 12 monthly recovery points

▪ 1 year retention

▪ 34TB capacity required

Veeam Backup Essentials Backup Azure Backup

https://azure.microsoft.com/en-us/pricing/calculator/


Designed in:
Azure Site Recovery

Ideal for customers with 
limited capital – but who still 
require HA.

Ideal for customers without 
the premises for HA.

Ideal for customers with off-
prem Disaster Recovery 
needs.

Off-prem “node” is paid 
through OPEX/annuity.



Azure Site Recovery as an Add-On

▪ 23k€ Advanced Micro-Node 
appliance, 6TB storage

▪ 200W power consumption

→ 470€ per month
Based on:

▪ Leasing-Estimate at www.thomas-krenn.com

▪ 0,25€ per KWh

→ 51€ per VM per month
Based on:
https://azure.microsoft.com/en-
us/pricing/calculator/

▪ 6TB net data

▪ 4% daily churn

▪ 16 workloads

▪ Replication mode only
(failover operation not included)

▪ 16 Azure instances

▪ 6TB unmanaged blob storage

▪ 4.8TB virtual network traffic

On-prem Micro-Node Cluster Disaster Recovery Azure Site Recovery

http://www.thomas-krenn.com/
https://azure.microsoft.com/en-us/pricing/calculator/


TCO: Micro-Node S2D Cluster vs. Hybrid Cluster 

▪ 17k€ Basic Micro-Node S2D 
cluster appliance, 6TB

▪ 200W power consumption

→ 360€ per month
Based on:

▪ Leasing-estimate at www.thomas-krenn.com

▪ 0,25€ per KWh

▪ 6k€ for 1x Micro-Node, 6TB, 2x 
Windows Server standard

▪ 100W power consumption

▪ 204€ per month Azure SR

→ 390€ per month
Based on:

▪ Purchase cost / 36 months

▪ 0,25€ per KWh

▪ 51€ per Azure-protected VM

▪ https://azure.microsoft.com/en-
us/pricing/calculator/

▪ 1.5TB net data

▪ 4% daily churn

▪ 4 workloads

▪ Replication mode only
(failover operation not included)

▪ 4 Azure instances

▪ 1.5TB unmanaged blob
storage

▪ 1.2TB virtual network traffic

On-prem Micro-Node Cluster Disaster Recovery Hybrid Cluster

http://www.thomas-krenn.com/
https://azure.microsoft.com/en-us/pricing/calculator/


Designed in:
Azure Stack 

HCI
Certification

Certification ensures

Solution visibility for (public) tenders

Confidence for purchasers

Best customer experience

Direct support from corp

Certification provides

Access to Microsoft S2D marketing activities

Distinction from run-of-the-mill competitors

Discoverability for customers new to S2D / SDDC



Designed in: 
Appliance 

OoBE

Micro-Nodes will reduce 
planning and deployment 

complexity through pre-install, 
quick-start guides and 

included remote deployment 
services. This doesn’t need a 

manual, or a college 

degree.

Why should we?



Designed in:
>200K IOps

Storage Performance

• Sustained, real-world performance 
assuming 70/30 R/W ratio and 8k blocks

• Latency at <2ms

• CPU load at ~35%

• Sufficient for 500,000 Exchange users

• Equivalent to 400 Azure E20 Disks

• Equivalent to 2,000 legacy SATA Disks

• 100K IOps at 0,9ms latency and 12% CPU



More designed in:

Cluster Shared Volume CSV 

Cache tuned OoB

(1GB → 4GB)

Cluster Aware Updating

CAU enabled OoB

Onboard AHCI controller

reduces cost. No 

performance impact.

Custom low noise fans

Chassis specifically chosen

and validated for Storage 

Spaces Direct

No additional/external 

domain controllers, no on-

prem witness
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Why we’re doing this – run rate potential
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Why we’re doing this – refresh/EOS potential

Region Country FY18Q2 HoH YoY FY18Q2 HoH YoY FY18Q2 HoH YoY FY18Q2 HoH YoY FY18Q2 HoH YoY FY18Q2 HoH YoY FY18Q2 HoH YoY FY18Q2 HoH YoY

WW - 21 World 68.8% -0.3 -1.4 0.6% 0.3 0.6 16.6% 0.6 1.3 31.4% -0.6 -1.6 20.1% -0.6 -1.7  -  -  - 29.8% 0.3 1.4 1.4% 0.0 0.1

United States 66.8% -0.7 -2.3 0.6% 0.3 0.5 14.8% 0.5 1.0 30.5% -0.6 -1.7 21.0% -0.9 -2.1  -  -  - 31.2% 0.6 2.0 1.9% 0.1 0.3

Canada 69.0% 0.0 -0.4 0.9% 0.5 0.9 17.3% 0.6 1.7 30.5% -0.3 -1.0 20.3% -0.8 -2.0  -  -  - 29.5% 0.0 0.4 1.5% 0.1 0.0

Mexico 72.4% -0.5 -1.5 0.5% 0.3 0.5 15.0% 1.4 3.6 37.5% -0.8 -3.6 19.5% -1.3 -2.0  -  -  - 25.9% 0.5 1.5 1.7% 0.0 0.0

Brazil 65.3% -1.0 -2.0 0.4% 0.2 0.4 16.2% 0.2 2.0 32.5% -0.6 -2.4 16.2% -0.7 -2.0  -  -  - 33.4% 0.9 2.2 1.3% 0.1 -0.1

India 67.6% -1.4 -1.6 0.3% 0.2 0.3 14.7% 0.9 1.8 34.3% -1.4 -1.7 18.2% -1.0 -2.0  -  -  - 31.4% 1.4 1.7 1.1% 0.0 -0.1

China 72.3% 0.8 0.5 0.6% 0.3 0.6 18.2% -0.2 0.5 30.4% 0.3 -0.5 23.2% 0.4 -0.1  -  -  - 27.5% -0.7 -0.6 0.2% -0.2 0.1

Germany 62.9% 0.0 -0.5 1.3% 0.8 1.2 18.8% 1.1 2.2 26.3% -1.1 -2.0 16.4% -0.8 -1.9  -  -  - 35.4% 0.1 0.5 1.7% -0.1 0.0

United Kingdom 71.6% -1.0 -2.3 0.9% 0.5 0.9 17.9% 0.5 1.5 30.4% -0.9 -2.2 22.4% -1.1 -2.5  -  -  - 27.4% 1.0 2.3 1.0% 0.0 0.0

Denmark 60.4% 0.7 -0.9 2.3% 0.8 1.5 18.5% 1.1 1.4 25.2% -0.8 -2.5 14.4% -0.5 -1.3  -  -  - 39.1% -0.5 0.9 0.5% -0.2 0.0

Netherlands 68.3% 1.0 0.6 1.0% 0.4 0.9 17.9% 0.4 1.8 28.9% 0.1 -0.6 20.6% 0.1 -1.5  -  -  - 29.4% -0.6 -0.5 2.3% -0.4 0.0

Poland 60.9% -0.9 -0.3 0.7% 0.4 0.7 16.0% 1.2 2.1 25.7% -1.5 -1.7 18.5% -0.9 -1.3  -  -  - 37.0% 1.0 0.3 2.1% -0.1 0.0

Sweden 67.4% -0.9 -1.6 1.2% 0.6 1.1 22.2% 0.8 1.3 29.7% -0.1 -0.8 14.2% -2.1 -3.2  -  -  - 31.5% 0.9 1.6 1.0% -0.1 0.0

Switzerland 66.4% -0.4 -1.1 2.4% 0.2 2.1 21.2% 0.9 2.1 29.6% -0.9 -3.8 13.3% -0.6 -1.5  -  -  - 32.2% 0.4 1.4 1.3% 0.0 -0.3

France 65.8% 0.4 -0.6 0.6% 0.4 0.6 13.6% 1.1 1.6 28.7% 0.0 -0.2 22.9% -1.1 -2.7  -  -  - 32.3% -0.2 0.7 1.9% -0.1 -0.1

Italy 56.6% 0.0 -5.6 0.7% 0.4 0.6 11.4% 1.2 1.4 22.9% -0.5 -3.4 21.6% -1.1 -4.2  -  -  - 40.9% 0.2 6.3 2.5% -0.2 -0.7

Spain 59.2% -0.6 -1.7 0.6% 0.3 0.6 13.2% 1.0 2.4 22.6% -0.7 -1.5 22.8% -1.3 -3.1  -  -  - 37.4% 0.7 2.0 3.4% -0.1 -0.3

Turkey 68.0% -3.4 -1.2 0.5% 0.2 0.5 21.0% 0.0 3.0 31.7% -1.7 -2.1 14.8% -1.9 -2.6  -  -  - 31.0% 3.3 1.1 1.0% 0.1 0.1

Japan 74.0% -0.2 -2.6 0.1% 0.0 0.1 19.5% 0.6 2.0 41.6% -0.7 -3.1 12.8% -0.2 -1.6  -  -  - 24.9% 0.4 3.0 1.1% -0.2 -0.4

Korea - - - - - - - - - - - - - - - - - - - - - - - -

Australia 65.5% -0.4 -0.8 1.0% 0.6 0.9 18.5% 0.3 1.3 28.5% -0.9 -1.7 17.6% -0.5 -1.4  -  -  - 32.9% 0.4 0.8 1.5% 0.0 0.0

South Africa 75.1% -0.5 -0.4 1.1% 0.5 1.0 20.4% 1.0 2.1 36.8% -1.1 -1.8 16.8% -0.9 -1.7  -  -  - 24.0% 0.5 0.3 0.9% 0.0 0.1

Other OS

Americas

BRIC

Europe

Asia Pacific 

+ S. Africa

Windows Server (Net) WS 2012 WS 2008 WS 2003 + Older Windows Client LinuxWS 2016

First 2012 HW going EOS:
▪ Share unknown,

but contributes too!
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Micro-Node Servers



Standard Servers will be our main „competitors“!

1. High availability reduces planned downtime → ZERO.

2. High availability reduces unplanned downtime dramatically, due to NoSPOF design.

3. Windows updates automatically install without service interruption – at any time.

4. Automatic, non-disruptive updates mean no more night or weekend shifts.

5. Nodes can be stretched apart for location and power redundancy too.

6. During regular uptime of 99.9% for Windows clusters, customers can over-commit the system by up to

100%. Ideal for low-priority, non-critical or test & dev workloads.

This further reduces the cost per workload.

7. No more licensing guesswork. Included datacenter licenses cover all eventualities.

8. Move your existing Linux workloads to micro-nodes and extend their lifecycle by years – refresh everything, 
but change nothing!

Why do you want this and not a standard Server?



Any customer with more than 1M€ revenue per year.

Windows stand-alone server → 98% availability (~7 days downtime p.a.)

2% downtime → 2% revenue loss → 20,000 € lost p.a.

Windows cluster → 99.9% availability (~8 hrs down p.a.)
→ x20 times less downtime

0,1% downtime → 0,1% revenue loss → 1,000 € lost p.a.

Difference = 19,000 €,
which is almost the total CAPEX cost of a micro-node cluster.Who needs

this?



General Target Customer Profile
1. Makes more than 1M€ revenue per year

2. Mainly stationary / on-prem workplaces

3. Poor internet connectivity (<16 Mbit)

4. Has large data sets

5. Current server is EOL / EOS.
Important: Target hardware is EOL – software never goes EOL!

6. New virtualization platform requested

7. Low-latency and/or high-bandwidth apps required:
IoT edge computing applications
Legacy client/server apps

8. Has clearly expressed on-prem business needs

9. Linux customers looking for a platform refresh
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Identified, Prioritized Vertical Use Cases

• Healthcare: Doctors / Clinics

• Lawyers

• Tax-consultants (Steuerberater)

• Public: Municipal Administrations

• Retail: Franchises, “Store in a Box”
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