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Agenda

Introduction

Licensing Presentation

Example Scenarios

Brief Overview of Altaro Hyper-V Backup

Q&A

Conclusion

During this session you will hear from Thomas Maurer regarding MS Licensing in Virtual Environments.
You will have the opportunity to ask questions about Licensing Windows Server.
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Introduction

ANDY SYREWICZE | @asyrewicze |

http://www.altaro.com/hyper-v | http://www.altaro.com/vmware
Technical Evangelist with Altaro Software and Microsoft Hyper-V MVP with
13+ Years experience. My focus has been in Virtualization, Managed
Services, Public Cloud Services and the Microsoft Server Stack, with an
emphasis on Hyper-V

THOMAS MAURER | @thomasmaurer | http://www.thomasmaurer.ch
Microsoft MVP for Hyper-V. Works as a Cloud Architect for itnetx gmbh, a
consulting and engineering company located in Bern/Switzerland. Focused on
Microsoft Technologies, especially Microsoft Cloud Solutions based Microsoft
System Center, Microsoft Virtualization and Windows Azure.
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About Altaro Software

= Altaro is a fast-growing developer of easy to use and
affordable backup solutions for small- to medium- SPRICEVWIIRKS
sized businesses, specializing in backup for virtualized ’
environments.

= Virtual Backup trusted by 30,000 SMBs

HIGH
PERFORMER

N4

= Flagship product: Altaro VM Backup

altaro.com/vm-backup

m — vmware EuEG
L | L || READY PARTNER

Windows Windows

Server2012 Server2012R2 TECHNOLOGY
Certified Certified SOFTWARE ALLIANCE

Microsoft Partner

Gold Application Development
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Disclaimers

Software licensing is a legal matter, not a technical concern. The author and presenter of
this work is not a lawyer and no lawyers were consulted when writing this work. Its
contents are intended to be a guideline to aid in comprehension of the concepts of a
specific licensing detail. It does not constitute legal advice or interpretation. Neither the
author and presenter nor Altaro Software, Ltd. are offering legal advice and this work
cannot be construed as such. We cannot be held responsible for any negative outcomes
of the usage of any of the contents, whether it is through an error on our part or a
misunderstanding on yours. For official answers, contact Microsoft Licensing or check
with your reseller. Authorized resellers should have someone on staff that can
authoritatively answer licensing questions. There are very steep fines and bounties
associated with licensing violations. It is worth your time to get official answers.

The most detailed publicly-available material that Microsoft publishes on the subject is
the Product Use Rights document. The clearest publicly-available material that Microsoft
publishes is the Windows Server 2016 Licensing Datasheet. The license agreement that
is included with your software is the only legally binding document. If your compliance is
ever tested in court, the licensing agreement is the only applicable document.
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History of Hyper-V
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Windows Server 2012 / 2012 R2 Hyper-V

High performance live migration
(compression/RDMA)

Zero downtime upgrades
Automatic VM Activation

Live VM export

Guest backup improvements
Enhanced VMConnect

Dynamic memory host balancing

First class Linux support — Dynamic memory, file
system consistent host based backup

RemoteFX over WAN

Generation 2 Virtual Machines
Secure boot ina VM

User defined meta data for VHDX
PowerShell for all Hyper-V operations
Hyper-V Metrics

Shared nothing live migration

© ALTARO 2016
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High performance auto tiered storage spaces
Write back cache with spaces

Storage QoS

Shared VHDX for guest clustering

VHDX online resize

Storage deduplication with live VMs for VDI

Hyper-V Recovery Manager (Microsoft Azure
Site recovery)

Azure Backup

Inbox multi-tenant site-to-site VPN gateway for
physical & virtual networks

Protected VM Networks/Virtual RSS

Enhanced LBFO performance with NIC teaming
Hyper-V Extensible Switch

4K Sector support

VMBACKUP
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Hyper-V over SMB

Hyper-V over Spaces & ReFS

64 VP, 1 TB VMs

SR-I0V for 10+GB networking

64TB VHDX

Hyper-V Replica

Network Virtualization

USB redirection over RemoteFX vGPU
Hot add/remove of storage

VHDX resiliency

Dynamic & differencing VHDX performance
improvements

384 LP, 4TB physical system
2+ Million IOPS to a single VM
Resource Pools

NUMA in a VM

1024 running VMs on a host
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Windows Server 2016 Hyper-V

High performance live migration (compression/RDMA)
Zero downtime upgrades

Automatic VM Activation

Live VM export

Guest backup improvements

Enhanced VMConnect

Dynamic memory host balancing

First class Linux support — Dynamic memory, file system
consistent host based backup

RemoteFX over WAN

Generation 2 Virtual Machines

Secure boot in a VM

User defined meta data for VHDX

PowerShell for all Hyper-V operations

Hyper-V Metrics

Shared nothing live migration

Shielded VM support

VvIPM

Key Storage Drive for Gen 1 VM
Guest VSM (enable Device Guard &
Credential Guard in a VM)

VM lIsolation

Linux Secure Boot

RemoteFX improvements

Discrete Device Assignment of GPU
Headless mode support

Distributed Storage QoS

REFS Block
REFS Fast Fixed Disk Creation

www.altaro.com

© ALTARO 2016

High performance auto tiered storage spaces
Write back cache with spaces

Storage QoS

Shared VHDX for guest clustering

VHDX online resize

Storage deduplication with live VMs for VDI
Hyper-V Recovery Manager (Microsoft Azure Site
recovery)

Azure Backup

Inbox multi-tenant site-to-site VPN gateway for
physical & virtual networks

Protected VM Networks/Virtual RSS

Enhanced LBFO performance with NIC teaming
Hyper-V Extensible Switch

4K Sector support

Nested virtualization

VMCX configuration file

Nano Server Host Support
Multi-host management (WMI)
Hypervisor Power Management
(connected standby works)
Virtual machine grouping

IC Upgrade via Windows Update
HvSocket (Guest-Host)
TimeSync improvements

240 VP, 16TB VMs

Support for Containers
Resilient Change Tracking (RCT)
Backup improvements

Backup of Shared VHDX

VMBACKUP
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Hyper-V over SMB

Hyper-V over Spaces & ReFS

64 VP, 1 TB VMs

SR-I0V for 10+GB networking

64TB VHDX

Hyper-V Replica

Network Virtualization

USB redirection over RemoteFX vGPU
Hot add/remove of storage

VHDX resiliency

Dynamic & differencing VHDX performance improvements
384 LP, 4TB physical system

2+ Million IOPS to a single VM
Resource Pools

NUMA in a VM

1024 running VMs on a host

VM configuration version & upgrade
Runtime Memory Resize

Hot / add remove of NICs
Production Checkpoints

Storage Resiliency - All Paths Down
Online Resize for Shared VHDX

Hot add / remove of replicated VHD
Rolling Cluster Upgrade

Cluster Compute Resiliency

Cluster Node Quarantine

Device Naming of NIC

512LP, 24TB Host

Direct Device Assignment
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Hyper-V Host Scale
Improvements from Windows Server 2008 R2 to 2012 R2 to 2016

Windows Server | Windows Server | Windows Server | Improveme
System [ Resource

2008 R2 Hyper-V | 2012 Hyper-V 2016 Hyper-V nt Factor

;09'“" 64 320 512 1.6x
Host rocessors
Physical Memory 1TB 4TB 247TB 6X
Virtual CPUs per 4 64 240 3.75x
VM
VM Memory per VM 64 GB 1TB 16 TB 16x
M.aX|mum Virtual ~2TB 6418 64TB
Disk
Maximum Nodes 16 64 64
Cluster
Maximum VMs 1,000 8,000 8,000

www.altaro.com | © ALTARO 2016
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Host OS SKU In Windows Server 2012 R2

Windows Server 2012 R2 Overview

Maximum RAM

Maximum physical CPUs 320 320 320
Failover Clustering Yes Yes Yes
Hyper-V Yes Yes Yes
Virtual Image use right Host + 2VMs Unlimited No

Full Installation or Server Full Installation or
Management Server Core
Core Server Core

www.altaro.com | © ALTARO 2016
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Host OS SKU In Windows Server 2016

Windows Server 2016 Overview

S ETTET Datacenter Hyper-V Server
Maximum RAM 24TB 24TB 24TB
Maximum physical CPUs 512 512 512
Failover Clustering Yes Yes Yes
Hyper-V Yes Yes Yes
Virtual Image use right Host + 2VMs Unlimited No
T Full Installation or Server Full Installation or Server Core
Core or Nano Server Core or Nano

www.altaro.com | © ALTARO 2016
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Licensing Windows Server Basics
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License Transfers

* You can transfer an operating license from one piece of hardware to another,
but once it moves, it can’t move again for 90 days. Exceptions are made in the
event of host failures. This 90-day clause is always true for Windows Server.
Clusters do not change this rule.

* Other server products, like SQL Server, have their own rules about how they can
move in virtual instances, and these are usually a lot more lenient.

www.altaro.com | © ALTARO 2016
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License Stacking

*  Windows Server Standard edition comes with two virtualization rights. That doesn’t
mean that you need to purchase Datacenter edition if you want to run a third virtual
machine. One more Standard edition license will provide licensing for another two
virtual instances.

* Stacked licenses are just as immobile as unstacked licenses. The
license is bound to the hardware and cannot transfer except in accordance with the
90-day rule.

www.altaro.com | © ALTARO 2016
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Implications For Clusters

* Because licenses are always bound to a specific piece of hardware, this means that
you cannot use a single license set for multiple computers, even when they are in a
cluster. When a virtual machine moves from one host to another, the destination
host must already have an available license for that virtual machines’ operating
system.

* Consider a three node cluster with eight virtual machines. You’ll need to determine
the maximum number of active guests that every single node might ever possibly run,
and license each node accordingly. If any single node might run all eight virtual
machines, then every single node must either have four Standard edition licenses or
a single Datacenter edition license. If the nodes won’t run that many, then you can
license a smaller amount per host.

www.altaro.com | © ALTARO 2016
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Other Considerations

* Volume Licensing gives you downgrade and down-edition rights

* If youinstall any role, feature, or application in the management operating
system that is not Hyper-V, then the management operating system needs a full
license.

* Desktop operating systems (Windows 8, etc.) are never covered by
guest licensing privileges.

* Automatic Virtual Machine activation is very useful for service providers.

* For Hyper-V Replica, the replicas count as distinct virtual machines. That means
you must have enough privileges for all the guests on the source
host and, separately, enough licenses for all the guests on the replica host.
Software assurance erases the need to provide separate licenses to cover
the replicas.

www.altaro.com | © ALTARO 2016
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Automatic Virtual Machine Activation

Simplifying Activation of Windows Server 2012 R2 and 2016 VMs

Simplifying Activation of
Windows Server 2012 R2 and
2016 VMs

* Activate VMs without managing
product keys on a VM by VM basis
* VMs activated on start-up

Reporting & Tracking built-in

Activate VMs in remote locations, with
or without internet connectivity

Works with VM Migration

Generic AVMA key for VMs activates
against a valid, activated Windows
Server 2012 R2 or 2016 Hyper-V host

www.altaro.com | © ALTARO 2014

Windows Server 2012
R2or2016 VM

Windows Server 2012 R2

or 2016 Datacenter Hype
V Host

r-°

Windows Server 2012 R2
Datacenter host activated with
regular license key

Windows Server 2012 R2VM is
created, with an AVMA key
injected in the build

On start-up, VM checks for
an activated, Windows
Server 2012 R2 Datacenter
Hyper-V host

Guest OS activates and won't
recheck against host until next
guest reboot, or after 7 days.
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Licensing Windows Server 2016
Changes
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Windows Server 2016 Editions

Datacenter Edition Standard Edition

Core functionality of

. ® ®
Windows Server
OSEs/H -V

s/Hyper Unlimited 2

containers
Windows Server Unlimited Unlimited
containers
Nano Server ] o
New storage features
including Storage °
Spaces Direct and
Storage Replica™
New Shielded Virtual
Machines and Host ®
Guardian Service™
New networking °

stack™

Licensing Model*** Core + CAL

Price” $6,155

*Windows Server Standard Edition license permits 2 OSEs {operating system environments) when all physical cores are licensed.
** Azure-inspired features for advanced software-defined datacenter scenarios.

*** See Licensing Datasheet for additional detail. Minimum license requirement: 8 cores per processor, 16 cores per server.
+ Pricing represents Dpen Mo Lewel (ML) ERP for 16 cores

www.altaro.com © ALTARO 2016
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Core Based Licensing

Number of 2-core pack licenses needed
(Mininum & cores/proc; 16 cores/server)

Physical cores per processor

2 4 b 8 10
1 I

2 “““n 10 -Licensing costs are same as 2012 R2
4* 20 Additional licensing required

* Standard Edition may need additional licensing

-
1]
=B
%]
I,-.I
]
=
=8
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Windows Server 2016 Licensing

* License all the physical cores in the server

*  Minimum of 8 core licenses required for each proc

*  Minimum of 16 core licenses required for each server

* Core licenses will be sold in packs of two.

* 8 two-core packs will be the minimum required to license each physical server.

*  The two-core pack for each edition is 1/8th the price of a two proc license for
corresponding 2012 R2 editions.

www.altaro.com | © ALTARO 2016
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LTSB servicing model

This is the traditional servicing model|

Windows Server has always used

5 + 5 years of servicing
Security and quality fixes only

No new features or functionality

www.altaro.com | © ALTARO 2016
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Two Windows Server 2016

installation options use this model

Server with Desktop Experience

Server Core
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Current Branch for Business (CBB)

What does

Nano Server will What doesn't

be CBB only

this change? this change?

Nano Server will not have an The quality, features, and
LTSB with Windows Server 2016 functionality of Nano Server
and therefore not have 5+5

years of servicing Installation of new CBBs are
always controlled by

Nano Server installations will administrators, no forced

have to move forward to future upgrades

CBB releases of Nano Server to
continue to be serviced

Licensing Nano Server will
require Software Assurance (SA)

www.altaro.com | © ALTARO 2016
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Windows Server Servicing

CBB4 Servicing for a CBB ends
after the release of the

CBB3
2ndfuture CBB

CBB2

WS 2016 Nano Server CBB1 Server with Desktop Experience and Server Core

WS 2012R2

WS 2012

Time

www.altaro.com © ALTARO 2016
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Example Scenarios
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Core Licenses

* Asingle license is applied to two CPU cores in the same physical host

* Each physical processor must have sufficient licenses to cover a minimum of eight
cores (four licenses). This is true even if the physical processor does not have eight
cores. More licenses might be required, depending on physical core count.

* Each physical host must be licensed as though it has at least two physical processors,
even if it has only one. This sets a hard minimum of 16 physical cores (8 licenses) for
any single system.

* Every core in a host must be licensed.

* Windows Server Standard licenses provide for one pOSE and two vOSEs on a licensed
core pair.

*  Windows Server Datacenter licenses provide for one pOSE and unlimited vOSEs on a
licensed core pair.

www.altaro.com | © ALTARO 2016
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Standard Edition

(number of physical cores / 2 rounded up) * (Standard Edition vOSEs / 2) = licenses (at least 8)

Datacenter Edition

Datacenter Edition: (number of physical cores / 2 rounded up) = licenses (at least 8)

www.altaro.com | © ALTARO 2016
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Example 1

Host: Windows
Server 2016

% 4 cores Standard

+ 4 cores
= 8 cores

Guests: 2x
=—  Windows
Server 2016
Standard

Necessary License: 8x Windows Server 2016 Standard Edition (2-core)

www.altaro.com | © ALTARO 2016
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Example 2

Host: Windows

Server 2016

4 cores Standard
+ 4 cores

= 8 cores

Guests: 3x
Windows
Server 2016
Standard

Necessary License: 8x Windows Server 2016 Standard Edition

www.altaro.com | © ALTARO 2016
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Example 3

Host: Windows
Server 2016

E 6 cores Standard
+ 6 cores

= O ES

Guests: 3x
Windows
Server 2016
Standard

Necessary License: 12x Windows Server 2016 Standard Edition

www.altaro.com | © ALTARO 2016
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Example 4

Host: Windows

Server 2016
Standard

E 6 cores
E + 6 cores

L Eeres

E 6 cores

+ 6 cores
=g eeres

Guests: 3x
Windows
Server 2016
Standard

Necessary License: 24x Windows Server 2016 Standard Edition

www.altaro.com | © ALTARO 2016
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Host: Windows

Example 5 Server 2016
E 8 cores Datacenter

E + 8 cores

=16 cores

Guests: 50x
Windows
Server 2016
Datacenter

Necessary License: 8x Windows Server 2016 Datacenter Edition

www.altaro.com | © ALTARO 2016
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Host: Windows
Server 2016
E 10 cores Datacenter

E+ 10 cores

= 20 cores

Example 6

Guests: 50x
Windows
Server 2016
Datacenter

Necessary License: 10x Windows Server 2016 Datacenter Edition

www.altaro.com | © ALTARO 2016




=. ALTARO VM BACKUP

eeeeeeeeeeeee

Example 7

[

E 12 cores
E+ Rcores

= 24 cores

Guests: 56x
S Linux
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Switch now!

datacenter

o g

From September 1, 2016, through
June 30, 2017, customers who

switch workloads from VMware to ;52;33'3‘ ?1809595
Hyper-V can get free Windows ’ B

Server Datacenter licenses when

buying Windows Server Datacenter e e e e
+ Software Assurance. $652,865 $1,811,231

Microsoft vs. VMware
http://www.thomasmaurer.ch/2016 Total Cost of Ownership Per Year
/08/microsofts-new-vmware- Bl vicosor [l VWvare
migration-offer-for-windows-server- 1580000
2016/ $1,650,000

$1,320,000
$990,000
$660,000

$330,000
$0.00

Year 1 Year 2 Year 3

www.altaro.com © ALTARO 2016
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Summary

*  Windows Server 2016 Standard and Datacenter Edition
*  Hyper-V Server 2016 is free

* Automated Virtual Machine Activation is pretty cool

* Core Based Licensing

* Nano Server requires SA

* Hyper-V Containers are Licenses as VMs

www.altaro.com | © ALTARO 2016
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Altaro VM Backup

Virtual backup trusted by 30,000+ SMBs and 4,600+ IT Resellers and MSPs

Easy to use and deploy
* Admin doesn’t need to get into complexities of configurations and saves time/hassle

Highly capable, unbeatable value
* All the tools needed for a solid backup strategy for Hyper-V & VMware
* Honest price and simple pricing structure
* Scales — Central (and Remote) management capabilities for larger environments

Outstanding Support
* Premium support offered as part of the package - Experts in Hyper-V and VMware

(5/crowp

HIGH
PERFORMER

N4

SPRICEVWOIRKS
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Altaro VM Backup

~LTARO vm

(3 Dafifrersd @ Dashboard

o8 Sewp v

H & Backup Drive Status 2 Backup Drive ~ = & Total Backup Size / Day 5B All Clusters / Hosts ~ || L All Virtual Machines =
Hosts

11192.168.11.10\d$\Backups\Matthew\TSUPP-4.
Network Location

E3

Backup Locations i 40

Schedules

w
&
L

Retention Policy
@ FrecSpace 241561 GB

Total Backup Size (GB)
I~
=1
'

o
! Notifications
/"

@ Bacup 2475GB
10 4
Advanced Settings Other l22 st
_ 0 . ) : : ) o
= VS5 Settings Juto? Juriz Jut17 Jul2z Jul 27 Aug AUg0S
&, Master Encryption Key
Current Status There are currently no active operations
3 Virtual Machines - ST Statts Y v
Windows 2012 - Backup 2

C' Take Backup C'  Latest Backy

& Take Offsite Copy

Today at 14:55: No Changes (55 seconds)

L @i s New Virtual Machine - Backup

Today at 14:55: 2.01 ME {Compressed from 4.5 ME) (43 seconds)

D Restore

Restore

13 Granular Restore - New Virtual Machine - Backup , ,
Yesterday at 11:57; When processing the operation request an error occurred. This could have occurred if the Host is unavailable, or the connection to the host failed.

Verification History
By File Level Restore WINTG

New Virtual Machine - Backup
Yesterday at 10:26: 4.02 MB (Compressed from 8 MB) (35 seconds)

Exchange Item Level Restore

B Sandbox & Verification >

New Virtual Machine - Backup
™ Reports N Yesterday at 10:24: 4.5 MB (34 seconds)
£+ Maintenance Tools " New Virtual Machine - Backup

Yesterday at 10:21: 8 MB (32 seconds)

& Free Up Disk Space

g Get Help

More info here: altaro.com/vm-backup

Download your copy here: altaro.com/download

www.altaro.com © ALTARO 2016
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Altaro VM Backup

IT Reseller?

ALTARO

GOLD PARTNER

* Join the Altaro Partner program!
* Free tosign up

* Free Partner training & certification

* 0 Commitment ALTARO |

* Attractive discounts -

* Also available for MSPs!

ALTARO

BRONZE PARTNER

For more info:
+ Visit altaro.com/partners

* Email: sales@altaro.com

www.altaro.com | © ALTARO 2016
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Q & A — Questions?

Feel Free to Use the Questions Form!
‘@ Questions

www.altaro.com | © ALTARO 2016
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Thank you for Attending!
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