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Licensing Microsoft server products for use in virtual environments

Summar y

The purpose of this brief is to give an overview of Microsoft licensing models for the server operating system and
server applications under virtual environments. It can help you understand how to use Microsoft server products with
virtualization technologies, such as Microsoft Hyper-V technology, or third -party virtualization solutions provided by
VMware and Parallels.

Although much of the information in this paper also applies to licenses purchased from channels other than Microsoft
Volume Licensing, some differences exist. As aesult, we recommend that you review the license terms that
accompanied your software if you acquired licenses through a means other than a Microsoft Volume Licensing
agreement.

Wh &t Newiisn BT i ef

This brief replaces theprevious version of the brief that was published in April 2014. It has been updated to reflect
SQL Server 206 and Exchange Server 2016

Definitions

Assigning a license: To assign a license simply means that you designate that license for one device or user. This
designation avoids sharing a license across more than one device or usessimultaneously. For example, after you have
assigned a software license to a server, you are permitted to run the software on that server. Youcan use whatever
manual or technical method that works for you to ensure that you have the correct number of licenses to cover your
software use.

Software “Z" g

Figure 1:Assigning a license

Core factor: A numerical value associated with a specific physical processor for purposes of determining the number
of licenses required to license all of the physical cores on a serverRefer to the Core Fador Table for core factors for
specific processors.(Core factors are not applicable to SQL Server 2016.)

Datacenter : A building (or multiple buildings) that houses servers and ancillary equipment typically used in a
corporate computing environment connect ed by a local area network (LAN).

Hardware thread: A hardware thread is either a physical core or a hyperthread in a physical processor.

June 2016 2


http://go.microsoft.com/fwlink/?LinkID=229882

Licensing Microsoft server products for use in virtual environments

Physical Server Physical Processo

rs

Physical Cores

Figure 2: Physical server showing physical processors, physical coresand hardware threads

Hi gh Performance

enhancement and systems management on a Clster Node for the purpose of supporting the Clustered HPC

Application.

Co mp ut i Avgrkidgad wher€the serWosoftivdreisiuded to run a Cluster
Node and is used in conjunction with other software as necessary to permit security, storage, performance

Instance: An instance of software is the set of files that make up the software, stored in executable form and ready to
run. You create an instance of software by executing the softwared s
existing instance. Instances of software can run on physical or virtual hardware systems.

Examples:

setup or instal

procedur e,

1 Aninstalled copy of the Windows Server 2012 R2operating system on a hard disk is an instance of Windows
Server 2012 R2

1 Aninstalled copy of Microsoft Exchange Server 206 within a virtual hard drive (VHD) (or other image

format) file is an instance of Exchange Server 206.

A VHD file with Exchange Server 206 installed on top of Windows Server 2012 R22012 contains an instance of
Windows Server 2012 R2and an instance of Exchange Server 206. Copying that VHD file creates another instance of
Windows Server and another instance of Exchange Server. Deploying that VHD file to another server creates an
instance of Windows Server and an instance of Exchange Server on that server.

Traditional server devices

Server A Serverb

Rack-mounted servers and

Server A

ServerB

ServerC

Hard-partitioned system
with four hard partitions

Figure 3: Different types of servers

Operating System Environment:

Operating system environment (OSE) means all or partof an operating system

instance, or all or part of a virtual (or otherwise emulated) operating system instance which enables separate machine

identity (primary computer name or similar unique identifier) or separate administrative rights, and instances of
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applications, if any, configured to run on the operating system instance or parts identified above. There are two types
of OSEs, physical and virtualA physical hardware system can have one physical OSE and/or one or more virtual OSEs.

Physical core: Each physical processor contains smaér processing units called physical cores Some processors have
two cores, some four, some six or eight, and so on.

Physical OSE An OSE that is configured to run directly on a physical hardware system.The operating system instance
used to run hardware virtualization software (for example, Microsoft Hyper-V Server or similar technologies) or to
provide hardware virtualization services (for example, Microsoft virtualization technology or similar technologies) is
considered part of the physical OSE.

Physical processor: A processor in a physical hardware system. Physical OSEs (s@perating System Environment)
use physical processors.

Product Terms: The component of the Microsoft Volume Licensing agreement that provides program availability for
products and the terms and conditions under which products can be acquired and used. The Product Terms replaced
the Product List and the Product Use Rights beginning in July 2015.

Run an Instance: You run an instance of software by loading it into memory and executing one or more of its
instructions. Once this has occurred, an instance is considered to be running (whether or not its instructions continue
to execute) until it is removed from memory.

Server: A server is aphysical hardware g/stem capable of running server software. A hardware partition or blade is
considered to be a separate physical hardware system, andtherefore, a separate server.

Server farm: A server farm consists of up to two datacenters each physically located in thefollowing areas:

o In atime zone that is within four hours of the local time zone of the other (Coordinated Universal Time [UTC] and
not Daylight Saving Time [DST]), and/or

o Within the European Union (EU) and/or European Free Trade Association (EFTA)

Eachdatacenter can be part of only one server farm. You can reassign adatacenter from one server farm to another,
but not on a short -term basis (that is, not within 90 days of the last assignment).

Service provider: A service provider is anorganization that provides services such as software or hosting servicesto
other organizations.

Virtual core: The unit of processing power in a virtual (or otherwise emulated) hardware system. A virtual core is the
virtual representation of one or more hardware threads. Virtual OSEs use one or more virtual cores.
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Virtual machine Virtual machine
Virtual OSE Virtual OSE
Server software Server software
Operating system Operating system
Virtual cores Virtual cores
Hypervisor

>

Figure 4: Virtual machine using virtual cores

Virtual OSE: An OSE that is configured to run on a virtual (or otherwise emulated) hardware system.

Virtual processor: A virtual processor is a processor in a virtual (or otherwise emulated) hardware system. Virtual
OSEs use virtual processors. For licensing purposes, a virtual processor is considered to have the same number of
threads and cores as each physical processoon the underlying physical hardware system.

Web Workloads: Al so referred to as olnternet We b Ssible artd icomsiss 6 ,
solely of webpages, websites, web applications, web services, and/or POP3 mail serving. For claritgccess to content,
information, and applications served by the software within an Internet Web Solution is not limited to your or your
affiliatesd employees.

Software in Internet Web Solutions is used to run:

o Web server software (for example, Microsoft Internet Information Services), and management or security agents
(for example, the System Center Operations Manager agent).

o Databaseengine software (for example, Microsoft SQL Server) solely to support Internet Web Solutions.

o The Domain Name System (DNS) ervice to provide resolution of Internet names to IP addresses as long as that is
not the sole function of that instance of the software.

Over wfewi censing Models and

Ri ght s

The following summarizesthe licensing models and how virtualization affects them. Your review of this white paper
should not be a substitute for careful review and understanding of your rights and obligations as described in your
Microsoft Volume Licensing agreement and the Product Terms.
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Products Licenshg

All products in each of the Useterms for each software license® specify the number of instances of

Microsoft server licensing software that you canrun on a particular server at a time, rather than the

models in the Volume number of copies of the software that you can install and use on your server.

Licensing Product Term : :

for examg o = Each software license allows youo create and store any number of instances of
ple: the software on any of your servers or storage media to make it easier for you

Windows Server 2012 R2 to run those instances on any of your licensed servers.

Exchange Server 206 Before you use the software under a license for a server product, you must

assign that license to a server.

Each hardware partition or blade is a separate physical hardware system, and,
therefore, a separate server.

In general, you can reassign software licenses for server products, but not on a
short-term basis (that is, not within 90 days of the last assignment). When
reassigning a license, keep in mind that when you move the license from one
server to another that your original server will still need to be appropriately
licensed to cover all of the virtual OSEs that you may run on that server at any
given time moving forward. If applicable , you can reassignlicensessooner if
you retire the licensed server due to permanent hardware failure. In addition,
for certain server software licenses, under certain conditions, license mollity is
permitted within a server farm. For the server farm definition and more
information about the server software license mobility rule, including the list of
eligible server and External Connectorlicenses, please read theLicense Mobility
section of this brief.

You cannot separate software to run it in more than one OSE under a single
license, unless expressly permittedi even if the OSEs are on the same server.

Products in the Microsoft EachExternal Connector license allows any number of external users to access
Processor/CALand any number of instances of the server software on a particular server, even if
Microsoft Server/CAL those instances are run under multiple licenses for the software. Note that SQL
licensing models of the Serverand versions of the productivity servers (e.g., Exchange Server)
Product Terms, for example: beginning with 2013 do not have an External Connector.

Windows Server 2012 R2 Each Client Access License (CAL) allows any number of OSEs on a particular

device (for example, client device) to access licensed instances of the
corresponding server software. You do not need a separate device CAL for each
Microsoft SQL Server2016 OSE on a device.

Standard

Exchange Server 206

For Windows Server 2012 R2you do not need a CAL to access an instance of
the server software running on the physical OSE if that instance is being used
solely to do the following:

9  Run hardware virtualization software
9 Provide hardware virtualization services

1 Run software to manage and service OSEs on the licensed server

1 Software licenses refer to the license for the software bits. To license a product appropriately, you might also need additional
licenses (for example, Client Access Licenses, external connector licenses, and management licenses. Please refettie Product
Termsdocument for Volume Licensing.)
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Products Licenshg

You also do not need Windows Server CALs to access any instance diVindows
Server 2012 R2that is running a Web Workload or an HPC Wbrkload.

Windows Server CALs are not required for access of Windows Server Essentgl
edition, as it has a 25 User Account limit.

CALs and External Connectors permit access to your instances of earlier
versions, but not later versions, of the server software, unless stated otherwise
in the Product Terms. If you are accessing instances ofan earlier version run
pursuant to downgrade rights, you can use CALs and External Connectors that
correspond to the version of the software you are running. In general, you can
reassign anExternal Connectorlicense, but not on a short-term basis (that is,
not within 90 days of the last assignment). However, you can reassign an
External Connectorlicense sooner if you retire the server to which it was
assigned due to permanent hardware failure. In addition, under certain
conditions, External Connectorlicense mobility is permitted within a server
farm. For the server farm definition and more information about the server
software license mobility rule, including the list of eligible server and External
Connector licenses, please read theLicense Mobility section of this brief .

Products in the Each device or operating system environment (OSE) that will be managed
Management Servers requires a Management License (ML). Included with the ML are the rights to run
licensing model of the the corresponding management server software. Separate management server

Product Terms, for example: software licenses are NOTrequired.

System Center 2012 R2 System Center 2012 RZerver management licensing maximizes your private
Datacenter cloud value while simplifying purchasing. All server MLs include the same
components and the ability to manage any workload. System Center 2012 R2
server MLs are available in two editions differentiated by virtualization rights
only:

System Center 2012 R2
Standard
Standard: Each license permits management of up to two virtual OSEs

Datacenter: When properly licensed, permits management of unlimited virtual
OSEs

Microsoft also provides expanded use rights for certain editions of Windows Server 2012 R2and SQL Server2016.
These expandeduse rights are summarized in the following table. They apply only to the specific editions described.

Products Impacted Use Rights

Windows Server 2012R2 Each license covers a singléwo-processor server.You may run the server

Essentials software in one physical OSE and in one virtual OSEThis virtual OSE can only be
for Windows Server 2012 R2 Essentials, not any other OSE. If you run all the
permitte d instances, the instance in the physical OSE can only be used to manage
the virtual OSEs for Windows Server Essentials 2012 R2.

Windows Server 2012 R2 All physical processors need to be licensed.Each license covers up to two physical

Standard processors.You may run the server software in one physical OSE and in up to two
virtual OSEs for each license you assignlf you run all of the permitted instances
the instance in the physical OSE can only be used to manage the virtual OSEs.
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Note: Windows Server 2012 R2Standard and Datacenter editions have the same Windows
Server product features.

Windows Server 2012 R2 All physical processors need to be licensed.Each license covers up to two physical
Datacenter processors.You may run the server software in any number of OSEs, both physical
and virtual.

Note: Windows Server 2012 R2Standard and Datacenter editions have the same Windows
Server product features.

SQL Server 2086 Standard Each software license allows you to run anynumber of instances of the server
(licensed Server/CAL) software in one physical or virtual OSE on a particular server at a time.

SQL Server 2086 Standard Each virtual core assigned to the virtual OSE requires a core license, with a
(licensed per core) minimum of four core li censes per virtual OSE. This allows you to run any number

of instances of the server software in the licensed virtual OSE.

SQL Server2016 Enterprise To license individual virtual machines, each virtual core assigned to the virtual OSE

(licensed per core) requires a core license, with a minimum of four core licenses per virtual OSE. This
allows you to run any number of instances of the server software in the licensed
virtual OSE.

Alternatively, when all physical cores on the server are licensed for SQL Seer
2016 Enterprise you can run an unlimited number of instances of the software in a
number of OSEs (physical and/or virtual) equal to the number of core licenses
assigned to the server. For example, a four processor server with four cores per
processorii fully licensed with sixteen core licensesi could run SQL Server
software in up to sixteen virtual machines, regardless of the number of virtual
cores allocated to each virtual machine.

With the addition of Software Assurance coverage for all Enterprise Edition core
licenses (when the server is fully licensed), your use rights are expanded, allowing
you to run any number of instances of the software in any number of OSEs
(physical or virtual). This enables you to deploy an unlimited number of virtual
machines to handle dynamic workloads and fully utilize hardware computing
capacity. Note: This benefit ends when Software Assurance coverage expires.

The following sections provide details and examples for server licensing models and clarifyenhancements for specific
products.

Li cense by Running I nstance

All products in the Microsoft Servers licensing models are licensed by running instance. Each license gives you the
right to run a certain number of instances of the software on a specific server at a time.

The use rights specify that you must shdcificsdrverd/fitertheligense an acqui
has been assigned the following occurs:

T That server is the olicensed servero6é for that software |

2 Each hardware partition or blade is a separate physical hardware system, and, therefore, a separate server.
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1  You canrun instances of the software on the licensed server as specified inthe Product Termsfor the
product.

1  You cancreate and store any number of instances of the software on any of your servers or storage media

For example, each license for Exchange Server grastyou the right to run one instance of Exchange Server at a time.
You can run that instance in a physical or virtual OSE, bubnly on the licensed server. However, you cancreate or
store any number of instances of Exchange Server orany of your servers or storage media®. As Figure 5 below
illustrates, if you assign an Exchange Server license t&erver A you can run one instance of Exchange Serverin one
physical OFE (Figure HA) or in one virtual OSE (Figure ®B).

A B

Virtual OSE

Exchange Server

Windows Server 2012
R2 Standard

OR

Physical OSE

Exchange Server

Windows Server 2012
R2 Standard

Exchange Serverg
Windows Server g Si

2012 R2 Standard Server A

Windows Server 2012
R2 Standard

i

Figure 5: Running an instance of Exchange Server in a physical or virtual OSE

In Figure 6 below, the storage area network (SAN) contains six VHD files, each withan instance of Windows Server
2012 R2and an instance of Exchange Server. Two VHD files are deployed from the library onto the server
simultaneously, depending on the domain that needs the support of additional instances. This SAN scenario illustrates
the deployment flexibility enabled by the licensing model. Instead of eight licenses, you need assign onlyone license
for Windows Server 2012 R2Standard to Server Abecausea license covers two processors and allows for two
instances of Windows Server

Similarly, instead of eight licenses, you need assign only two licenses for Exchange Server because only two instances
of Exchange Server are running at a time By assigning those licenses toServer A you can also create any number of
non-running instances of Windows Server 2012 R2Standard and Exchange Server on any of your servers or storage
media, including aheSAN. ver s hard disk or

It is worthwhile to underscore that customers wanting a lightly virtualized environment can assign more than one
license to a server to have the right to run more instances. For example, in the following figure, one Windows Server
2012 R2Standard licensehas been assigned to the server. Each license permits you to run two instances in a virtual
OSE and an instance ina physical OSE. If you assign an additional license to the same server, you can run four
instances in virtual OSEs simultaneously. With each additionaWindows Server 2012 R2Standard license you assign
you can run an additional two instances of Windows Server. However, if you want to create a highly virtualized
environment, then you should assign Windows Server 2012 R2Datacenter edition licenses, which allows you to run an
unlimited number of instances of Windows Server on the licensed server.

3You can createinstances of the software only to exercise your right to run instances of the software. You do not have the right, for
example, to create instances of the software to make them available for distribution outside your organization.
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Each .VHDfile contains oneinstance each of
Exchange Server and Windows Server 2012 R2 Standard

SAN

Virtual machine

Virtual OSE
Exchange Server

Windows Server 2012
R2 Standard

XU

Virtual OSE
Exchange Server

Windows Server 2012
R2 Standard

1
1
1
1
1
1
I
I
I
I
I
I
I
]
I
I
I
I
1
Virtual processor H
1
1
1

Virtual processor

Physical OSE

Exchange Server Windows Server 2012
l R2 Standard

Windows Server
2012 R2 Standard

Server A

Figure 6: Applying the licensing model to a SAN scenario

Moving Instances of Software

The ability to move instances of the software is ideal for datacenters, where workloads move from one server to
another. Regardless of whether adatacenter usesserver blades,rack-mounted servers, or virtualization technology, it

is easyto move an instance of software between licensed servers

For example, in Figure7, the customer assigned Server Aand Server Bone license each for Windows Server 2012 R2
Standard and one license for Exchange Server 20130riginally, one instance of Exchange Serveis running on Server

A. If Server Abecomes overloaded, you can choose to move the running instance of Exclange Server to Server B,

because Server Balso has an Exchange Server license assigned to ifThe customer is allowed to run up to two
instances of Windows Server 2012 R2Standard and one instance of Exchange Server orServer Aat a time. Similarly,
you can run two instances of Windows Server 2012 R2 Standard and one instance of Exchange Server orServer Bat a

time.

In addition, for certain server software licenses, under certain conditions, license mobility is permitted within a server

farm. For the server farm definition and more information ab out the server software license mobility rule, including

the list of eligible server and External Connectorlicenses, please read theLicense Mobility section of this brief.
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1 Originally, one instance of Exchange
Server is running on Server A.

Exchange Server g
Windows Server
2012 R2 Standard

Server A

Exchange Server g
Windows Server
2012 R2 Standard

¢

Server B

: Virtual machine

Exchange Server

Windows Server 2012
R2 Standard

Windows Server 2012
R2 Standard

Physical OSE

Windows Server 2012
R2 Standard

2 If Server A becomes overloaded, you
can move the running instance of
Exchange Server to Server B.

Exchange Server g
Windows Server
2012 R2 Standard

Exchange Server g
Windows Server
2012 R2 Standard

¢

Server A

¢

Server B

Windows Server 2012
R2 Standard

Virtual machine

Exchange Server

Windows Server 2012
R2 Standard

Windows Server 2012
R2 Standard

Figure 7: Moving instances of software from one server to another

Reassigning a Software License

Moving an instance of software from one server to another is not the same as reassigning a software license from one
server to another. Moving an instance of software means to move the software bitsfrom one server to another.
Reassigning a softwarelicensemeans to assignthat licenseto another server so that it becomes the server licensed to

run that software.

For example, in Fgure 8, the instancesof Windows Server and Exchange Servemove from Server Ato Server Band
the licenses to run those instances are reassigned fromServer Ato ServerB. If the licenses are not reassigned,Server
B cannot run the instances. By reassigning the licenses, howeveiServerB is now the new server licensed to un the
instancesand Server A is no longerthe licensed server?

4 In Figure 8, servers Aand B are probably running on virtualization technology. For clarity, the license count in this example and
illustration does not show the instances of Windows Server 2012 R2running in the physical OSE.
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1 Originally, you assign licenses to
Server A. Server B has not licenses

assigned to it.

Exchange Server H

—

Windows Server

2012 R2 Standard H

. 2

= Server A

. 2

Server B

2

You then reassign the licenses to
Server B. Server A no longer has
licenses assigned to it.

<

Server A

Exchange Server g
Windows Server
2012 R2 Standard

Figure 8: Reassigning a software license from one server to another

In general, as a Microsoft Volume Licensing customer, youcan reassign software licenses for products in the

Microsoft Servers licensing models, but notonashort-t er m bas+dit ®r mo St s 06

means

within 90 days of the last assignment (or reassignment). When reassigning a license, keep in mid that when you
move the license from one server to another that your original server will still need to be appropriately licensed to
cover all of the virtual OSEs that you may run on that server at any given time moving forward. If applicable, you can
reassign software licenses sooner if you retire the server sooner due to permanent hardware failure. In Figure 8, for
example, if Server Ais retired due to permanent hardware failure, you can then reassign the licenses for Windows

Server and Exchange Sermr to Server B

more frequ

In addition, for certain server software licenses, under certain conditions, license mobility is permitted within a server
farm. For the server farm definition and more information about the server software license mobility rule, including

the list of eligible server and External Connectorlicenses, please read theLicense Mobility section of this brief.

| nt roduct. i

on

t o

With the release of Microsoft SQL Server 2012, a new licensing model for liensing server software based on
computing power was introduced. Successor versios, SQL Server 2014nd 2016, are licensed under this same

Per Cor e

model. In this computing -powerdbased license model, the measure of computing power shifts from physical

processors  cores. Core based licensing provides a more precise measure of computing power and a more

L i

cen:

consistent licensing metric, regardless of whether solutions are deployed on physical servers onpremises, or in virtual
or cloud environments. This also applies toBizTalk Server 2013and 2013 R2

Under the Per Core licensing model, each server running SQL Server software or any of its components (such as
Reporting Services or Integration Services) must be assigned an appropriate number of SQL Server core license$he
number of core licenses needed depends on whetheryou are licensing the physical server or individual virtual OSEs.

Unlike the Server+CAL licensing model, the Per Core model allows access for an unlimited number of users or devices

to connect fromeit her inside

or

out si dwithoatrthe needffa@aCAt.at i ond s

You have thefollowing two options for licensing under the per core licensing model:

fi

rewa

1. Individual Virtual OSE. You can license based onindividual virtual OSEs within the serverthat are running
the server software. If you choose this option, for each virtual OSE in which you run the server software, you
need a number of licenses equal to the number of virtual cores in the virtual OSE, subject to a minimum
requirement of four lice nses per virtual OSE. In addition, if any of these virtual cores is at any time mapped
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to more than one hardware thread, you need a license for each additional hardware thread mapped to that
virtual core. Those licenses count toward the minimum requirement of four licenses per virtual OSE.

2. Physical Cores on a Server. You can license based on all of the physical cores on the server. If you choose
this option, the number of licenses required equals the number of physical cores on the server subject to a

minimum of 4 core licenses per physical processor. Earlier versions of SQL Server, as well as current versions

of other products license by core, require a number of licenses equal to the number of physical cores on the
server multiplied by the applicable core factor located in the Core Factor Table

Li censing SQLn Sa&rWiert 28111 ze d

Microsoft SQL Server is increasingly being deployed in virtualized environments, which enable unning instances of
SQL Server concurrently in separate virtualOSESs or virtual machines on a server or in a server farm.

As with SQL Server offers expanded virtualization rights, options and benefits relative to earlier versionsto provide
greater flexibility for you to deploy the software in virtual environments. When deploying SQL Server 205 software in
virtualized environments, you have the choice to license either individual virtual machines as needed, or to license for
maximum virtualization in hig hly virtualized, private cloud, or dynamic environments. Maximum virtualization can be
achieved by licensing the entire physical server with Enterprise Edition core licenses and covering those licenses with
Software Assurance.

Licensing Individual Virtual Machines Using the Per Core Licensing Model

As you consolidate existing workloads and refresh hardware, you may find that a SQL Server instance uses only a
fraction of the available system computing power. When deploying databases in virtual environments that require just
a fraction of a physical serveid s ¢ 0 mp u t ,substaat@lsavings may be achieved by licensing individual virtual
machines.

To license individual virtual machines using the Per Core model,you must purchase a core license for eachvirtual core
allocated to the virtual machine, subject to a four core license minimum per virtual machine. For licensing purposes, a
virtual core maps to a hardware thread.

Note: Licensing individual virtual machines is the only licensing option available for SQL Server 205 Standard Edition
when running the software in a virtualized environment under the Per Core model.

Microsoft continues to offer support for license mobility as an exclusive Software Assurance Software Assurancg
benefit available for all SQL Server software editionsof SQL Server 206. For more information on licensing for
application mobility, refer to the License Mobility section of this brief.
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Licensing Microsoft server products for use in virtual environments

1. License the virtual cores in each virtual machine

2. Thereis a minimum of four core licenses required for each virtual machine.

:Virtual machine #3
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Figure 9: Licensing individual virtual machines for SQL Server 2016 under Per Core model

Additional licenses may be required if multiple hardware threads are supporting a single virtual core. (A core license
allows a single virtual core supported by a single hardware thread.)

How to License Individual Virtual Machines Using the Server+CAL Licensing Model
(SQL Server 2016 Standard)
To license individual virtual machines using the Server+CAL model (available for SQL Server 208 Standard only) you

simply purchase one server license for eachvirtual machine running SQL Server software, regardless of the number of
virtual processors allocated to the virtual machine.

Note: Each user ordevice accessing SQL Server 2@Lsoftware, regardless of a virtual or physical deployment, requires a SQL Server
2016 CAL.
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Licensing Microsoft server products for use in virtual environments

1. License each virtual machine with a server license

2. License each user or device with a CAL
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Figure 10: Licensing individual virtual machines for SQL Server 2016 under Server+CAL model

Licensing SQL Server 2016 Enterprise under the Server/CAL Licensing M odel

SQL Server 206 Enterprise offers enhanced use rights compared to the other SQL editions in the same licensing
model. For each license that you assign to a server you may run unlimited instances of the server software in up to
four OSEs.

Note: Each user or device accessg SQL Server 208 software, regardless of a virtual or physical deployment, requires a SQL Server
2016 CAL.

Licensing for Maximum Virtualization

With the SQL Server 205 Enterprise Edition,when you have licensed all physical cores on the serveryou can run an
unlimited number of instances of the software in a number of OSEs (physical and/or virtual) equal to the number of
core licenses assigned to the server. For example, &avo-processor server withfour cores per processoifi fully licensed
with eight core licensedi could run SQL Server software in up toeight virtual machines, regardless of the number of
virtual cores allocated to each virtual machine.

With the addition of Software Assurance Software Assurance coverage for all Enterprise Edition corelicenses (when
the server is fully licensed), you use rights are expanded, allowingyou to run any number of instances of the software
in any number of OSEs (physical or virtual). This enables you to deploy an unlimited number ofvirtual machines to
handle dynamic workloads and fully utilize hardware computing capacity. Note : This benefit ends when Software Assurance
coverage expires.

Licensing for maximum virtualization can be an ideal solution when:
o Deploying SQL Server private cloud scenarios with high virtual machine density.
o Hyper-threading is being used.

o Using dynamic provisioning and de-provisioning of virtual machine resources.
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Licensing Microsoft server products for use in virtual environments

Shown is an example of licensing for unlimited virtual machines with Enterprise Edition core licenses and Software Assurance
(applying minimum of four core licenses per physical processor).

License all phvsical cores with SQL 2 Deploy SQL Server 2016 Enterprise in an
Server 2016 Enterprise Core License unlimited number of virtual machines.
with Software Assurance.

4 core server
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Figure 11: Licensing for SQL Server 2@Lfor maximum virtualization

External Conheccetniésrs dLr i veediPm s eNs
INnNst an@XE or

For products in the Processo/CAL licensing model, eachExternal Connectorassigned to a server allows any number
of external users to access any number oflicensed instances of the server software on that server® You do not need a
separate External Connectorfor each instance of the software, or for each O on that server. As demonstrated in
Figure 12, even if Server Ais running multiple instances of Windows Server 2012 R2 you need only one External
Connector for any number of external users to accessWindows Server 2012 R2on Server A It does not matter
whether those instances of Windows Server 2012 R2are run under one or many licenses.

5 Each hardware partition or blade is a separate physical hardware system, and, therefore, a separate server.
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Licensing Microsoft server products for use in virtual environments

Figure 12:External Connectors licensed per server, not per instance or OSE

External Connectors permit access to your instances of earlier versions, but not later versions, of the server software,
unless stated otherwise in the Product Terms. If you are accessing instances of an earlier versiorrun pursuant to
downgrade rights, you can use External Connectors that correspond to the version of the software you are running.

Reassignment of External Con nector L icenses

In general, you can reassign anExternal Connectorlicense, but not on a short-term basis (that is, not within 90 days of
the last assignment). However, youcan reassign anExternal Connectorlicense sooner if you retire the server to which
it was assigned due to permanent hardware failure.

In addition, under certain conditions, license mobility is permitted within a server farm. For the server farm definition
and more information about the server software license mobility rule, including the list of eligible server and External
Connector licenses, please read theLicense Mobility section of this brief.

Li censing Client Devices with

You only need one device CAL for each device that accesses the server software, regardless of the number of OSEs on
the device® As demonstrated in Figure 10 below, even if the desktop PC has multiple OSE% and each of those OSEs is
separately accessingwWindows Server 2012 R2on servers A and B, you need only one CAL for the desktop PC?

5 Each hardware partition or blade is a separate physical hardware system, and, therefore, a separate server.

“In Figure 13, the desktop PC is running on virtualization technology. For clarity, since this is not the subject demonstrated in this
illustration, the licenses necessary to allow for multiple instances of Windows 10 Enterprise are not shown.

8 The multiplexing rule applies to CALs, even vith virtualization technology. In Figure 13, if servers A and B are used to pool access
for multiple devices or users, each of those end wuser s Lieense devi ces
Terms of the Product Terms.
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