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... - -1 INFORMACION GENERAL DEL CONTRATO

TiPO DE CONTRATO SUMINISTRO

N° Y FECHA DEL CONTRATO 141 DEL 21 DE SEPTIEMBRE DE 2021

OBJETO: SUMINISTRO DE SOFTWARE Y HARDWARE DE SERVIDORES,
UNIDADES DE ALMACENAMIENTO, SISTEMAS DE INTERCONEXION LAN Y
PARTES TECNOLOGICAS, CON EL FIN DE GERANTIZAR EL. FUNCIONAMIENTO
POLATAFORMAS TECNOLOGICAS, OPTIMIZAR EL DESEMPENO DE LOS
SERVIDORES, GARANTIZAR LA INTERCONEXION Y SEGURIDAD DE LA
INFORMACION EN LA EMPRESA IBAL SA ESP OFICIAL

METRONET COLOMBIA S.AS./ BRIAN

CONTRATISTA STEVEN GUZMAN QUINTERO
CARLOS DARIO MARULANDA OCAMPO-
SUPERVISOR Profesional Especializado 03 Gestion

Tecnologica

CIENTO CINCUENTA Y CINCO MILLONES
TRESCIENTOS  VEINTE SEIS MIL
CUATROCIENTOS NOVENTA Y UN PESOS
($155.326.491) MCTE IVA INCLUIDO

VALOR INICIAL DEL. CONTRATO

PLAZO INICIAL DE EJECUCION TRES (03) MESES
DEL CONTRATO

FECHA DE TERMINACION INICIAL DEL
CONTRATO
27 de septiembre de 2021 26 drer_f;iigiembfg_ge 202’_I_

. MODIFICACIONES CONTRACTUALE

FECHA DE INICIO DEL CONTRATO

PRORROGAS:
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DE FECHA: 27 DE
DICIEMBRE DE |PLAZO

PRORROGA N°: 1 2021 PRORROGADO: UN (01) MES

TOTAL, PLAZO DE PRORROGAS: UN (01) MES

PLAZO ACTUAL DE EJECUCION|CUATRO (04) MESES
DEL CONTRATO

ADICIONES: N/A

. ESTADO ACTUAL DEL CONTRAT

EI contrato a Ia fecha se encuentra en el siguiente avance:

AVANCE FISICO: Programado 100% Ejecutado 90%
élm\fq%?aao- Programado 100% Ejecutado 0%

No se han efectuado pagos al contratista

ANTICIPO DEL CONTRATO

Valor anticipo amortizado $ NA Valor anticipo por amortizar $ NA

Indique Si Ia sohc;tud es de una modlf cacion, adlc:on o prorroga o seleccione las que
ie apliquen al contrato.

Modificacion: Adicion: Prérroga:
X

Clausula que solicita/Valor de Ila adicion|Tiempo de prérroga
modificar. (indicar que|solicitada (incluir si|solicitada (incluir si
solicita modificacion) solicita adicion) solicita prérroga)

: UN (01) MES
NA NA 1

Quese suscribid contrato de suministro No. 141 de 2021, con la empresa METRONET
COLOMBIA S.AS, que tiene por objeto ‘SUMINISTRO DE SOFTWARE Y
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HARDWARE DE SERVIDORES, UNIDADES DE ALMACENAMIENTO, SISTEMAS
DE INTERCONEXION LAN Y PARTES TECNOLOGICAS, CON EL FIN DE
GERANTIZAR EL FUNCIONAMIENTO POLATAFORMAS TECNOLOGICAS,
OPTIMIZAR EL DESEMPENO DE LOS SERVIDORES, GARANTIZAR LA
INTERCONEXION Y SEGURIDAD DE LA INFORMACION EN LA EMPRESA IBAL
SA ESP GFICIAL".

La empresa METRONET, mediante oficio del 10 de diciembre de 2021, manifiesta la
imposibilidad de adquirir las licencias de Microsoft SQL Server 2019 standard edition
conforme a la CLAUSULA SEGUNDA-ALCANCE DEL OBJETO ITEM 3: dos ( 2)
licencias de Microsoft SQL Server 2019 standard edition , con las siguientes
caracteristicas:

Tipo: SQL Server - Per Core Based Licensing Physical Servers
Cantidad: Dos (2) Licencias de 4 Core (Cada Licencia Cubre 4 Cores)
Licencia de Microsoft SQL Server 2019 -Standard Edition 64 bit
Licenciamiento por volumen para gobierno

Lo anterior dado que: segin la Guia de Licenciamiento de Microsoft SQL server 2019
en la seccién de Modelos de Licenciamiento SQL Server 2019 en la pagina 11,
establece las opciones ( Sever + CAL y Per Core) y las ediciones ( Enterprise y
Standard) de licenciamiento, donde determina las condiciones de uso para cada
modelo de licenciamiento. En la subseccién de como licenciar SQL Server 2019
utilizando el modelo PER CORE , en su numeral 2, establece que las licencias se
venden en paquetes por dos ( 2) Cores, como se muestra en la siguiente imagen:

How to license SQL Server 2018 using the per core licensing model

When running SQU Server in a physical OSE, a1l physical cores on the terves must be ficensed. Software
partitionng does not reduce the sumber of core licenses required, except when licensing individual virtual
mazhines (VBAsL A minlmum of four core licenses is required for cach physicnd processer on the server.

To determine and acqure the comect mymber of core licenses needed, customers must

1. Court the total number of physical cores in the server.

2. Purchase the appropriate number of core licenses required for the server. Core licenses are sold in packs of
twe, 32 customers must divide the number of ficenses required by two 1o determine the actual nureber of
ane items ficensing SKUs) 1o order.

= Formaore details on the per core licensing modet, incuding key terms and ficensing definitions, dawnload
the Imtroduction ta per core Licensing Volume Licensing Srief hitneé/aka me/lizensingByCores.

Pagina 12 SQL Server 2018 Licensing Guide

Y de acuerdo a las especificaciones técnicas del producto, dentro de la ficha tecnica
expedida por el fabricante Microsoft, indica:
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Tormade del enlace: Atipswww.microsolt.com/es-xilicensing/produet-licensing/sal-
seoverfactivetabssql-server-pivot% 3sprimeryr?

Conforme a la anterior imagen en el apéndice 2 indica lo siguiente: “Las ediciones
vendidas con el modelo de licencias por nicleos se venden como paquetes para dos
nucleos”

El contratista aporta evidencia con ficha técnica expedida por el fabricante Microsoft y
la Guia de licenciamiento de MICROSOFT SQL SERVER 2019 ( SQL Server 2019
Licensing Guide).

Por parte del Grupo Tecnologico y de Sistemas se verifica la solicitud realizada por el
contratista, se revisa los soportes como las especificaciones técnicas del producto,
dentro de la ficha técnica expedida por el fabricante Microsoft y la Guia de
licenciamiento de MICROSOFT SQL SERVER 2019 ( SQL Server 2019 Licensing
Guide), comprobando que la solicitud es viable, dado que de acuerdo a la revision del
estudio de necesidad proyectado por el ing. Gerardo Campos, Profesional en
Ingenieria de Sistemas, la necesidad era obtener dos ( 2) licencias para cuatro Cores
y no dos (2 ) licencias de 4 Cores.

Por lo tanto, es viable la modificacién a la CLAUSULA SEGUNDA-ALCANCE DEL
OBJETO ITEM 3: el cual quedaria asi:

Caracteristicas:

« Tipo: SQL Server -Per Core based licensing physical servers
¢ Cantidad dos (2) Licencias para 4 Cores (cada licencia cubre 2 Cores}







SOLICITUD DE CODIGO: GJ-R-037
MODIFICACIONES, ADICIONES FECHA VIGENCIA:
Y/O PRORROGAS 2021-07-15

VERSION: 00
SISTEMA INTEGRADO DE -
GESTION Pagina5de 5

o Licencias Microsoft SQL Server 2019 — Standard Edition 64 bit
s Licenciamiento por Volumen para gobierno

Puesto que la descripcion de la cantidad, solicita dos (2) licencias de 4 CORES, y
conforme a los establecido en |la Guia de licenciamiento del producto, establece que
cada licencia contiene el licenciamiento para dos (2) CORES y no cuatro (4) como lo
establece la minuta del contrato, por lo anterior se solicita modificar

De igual manera el contrato tiene acta de inicio de fecha 27 de septiembre de 2021,
con fecha de terminacién 26 de diciembre de 2021, Se requiere realizar la ampliacion
del tiempo de ejecucién del contrato en un (1) mes mas, con el fin de dar cumplimiento
con el objeto contractual, debido a que el proveedor requiere de este tiempo para
poder legalizar la compra de las licencias con Microsof.

_ 6. JUSTIFICACION JURIDICA DE LA SoLiciTu

De acuerdo a lo establecido en el Manual de Contratacion de la EMPRESA
IBAGUERENA DE ACUEDUCTO Y ALCANTARILLADO “IBAL" S.A. E.S.P. OFICIAL
Acuerdo N. 001 del 14 de julio de 2020. Articulo 59. en el que indica: (...} /as
adiciones en valor deben contar con su respectiva apropiacién presupuestal y no
podran adicionarse en méas del 50% de su valor inicial. No hay limite para las prorrogas
en tfempo

EI superv;sor det contrato en mencion es responsabie de ta mformacton reg:strada en
este documento y velara porque las razones por las cuales solicita la modificacion,
adicién o prorroga del contrato, estén plenamente justificadas ante el ordenador del
gasto y no causen perjuicio alguno a la prestacion del servicio ni a los recursos de la
Entidad.

CARLOS DARIO MARULANDA OCAMPO
Profesional Especializado 03 Gestién Tecnologica
Supervisor






Ibagueé, 10 de diciembre de 2021

Sefores

IBAL

Departamento de Informatica
Ciudad

Asunto:

Respetados Sefiores:

Por medio de la presente nos dirigimos a ustedes en aras de dar cumplimiento a las
obligaciones contractuales establecidas en el contrato No. 141 de 2021, sobre la
CLAUSULA SEGUNDA ALCANCE DEL OBJETO, en el del [TEM 3: DOS (2} LICENCIAS
DE MICROSOFT SQL SERVER 2021 STANDARD EDITION de la CLAUSULA SEGUNDA
ALCANCE DEL OBJETO, donde establece las siguientes caracteristicas del producto a
suministrar:

Caracteristicas

Tipo: SQL Server ~ Per Core based licensing physical servers
Cantidad dos (2} Licencias de 4 core (cada licencia cubre 4 cores)
Licencias Microsoft SQL Server 2019 — Standard Edition 64 bit
Licenciamiento por Volumen para gobierno

1

De acuerdo a las especificaciones técnicas del producto, el cual dentro de la ficha
técnica expedida por el fabricante Microsoft, indica lo siguiente:

Av. ferrocarril 41-40, Ibagué - Tolima
(+57H8) 264 5419 | (+57)1) 310 757 7802
info@metronet.com.co
www.metronet.com.co
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Licencias de ediciones

SOL Server s¢ ofroce en dos edicionss principales parz adaptarse 2 los requisitos dnicos ¢e predios, rendimienta ¥ caracterisiicas de organizacionas ¥
usuarios: -

« Enterprise Edition es ideal para apficaciones que pecesitan rendiniiento en memaria, seguricdad v alta disponititidad criticos.

« Stanciard Editon ofrace funcionss de Dase de Catos compiatss gara aplicadianes y Sata marts de nivel medio.

Das edictones principates

Atceso de cents + servidor s
ticencia {CAL) ¥ Basada en ndcieos

nciE o
Enterprise | Py

Standard . v <

105 clientes que necesitan un almacén de datos de procesamiento paralelo masivo tenen accesa a un aimacenamiento de datos paralelos madiante
sus licencias basadas en nucieos ve Enterprise £dition con Software Assurance. Bl 2hmacenamiento de datos paraielos forma parte de Miwrasc?
Analytios Platicnn Systam .

4 a5 ediciones vendidas con & modeio de licenmas por nlciens se venden Ccomo paquetes para dos micleos.

% as ticendias de accesn de cliente {CAL) 30N DECESANas Dera OO 105 USU2A0S © dispositivos Que ohiEngan 200850 3 Un SErVICOr en ef modeio de
ficencias de servigor - CAL, Farg obtener mds informacion, vea los tirminus dal Srosdudlo

Tomado del enlace: hitps//www.microsoff.com/es-xi/licensing/product-licensing/sqi-
server?activetab=sql-server-pivot¥3apritnaryt?

Conforme a lo anterior en el apéndice 2 indica lo siguiente: “Las ediciones vendidas con
el modelo de licencias por niicleos se venden como paquetes para dos nticleos”

Ahora, si nos remitimos a la Gufa de Licenciamiento de Microsoft SQL Server 2019 enla
seccion de Modelos De Licenciamiento SQL Server 2019 en la pagina 11, establece ias
opciones (Server+CAL y Per Core) y las ediciones (Enterprise y Standard) de
licenciamiento, donde determina las condiciones de uso para cada modeio de
licenciamiento. En la subseccion de Como licenciar SQL Server 2019 utilizando el modelo
PER CORE, en su numeral 2, establece que las licencias se venden en paquetes por dos
(2) Cores, como se muestra en la siguiente imagen:

Av. ferrocarril 41-40, Ibagué - Tolima
{+57H8) 264 5419 | (+57){(1} 310 757 7802
info@metronet.com.co
www.metronet.com.co






How to license SQL Server 2019 using the per core licensing modet

When running SQL Server in a physical OSE, all physical cores on the server must be licensed. Software
partitioning dogs not reduce the number of core licenses required, excapt when licensing individual virtual
machines (VMs). A minimum of four core licenses is required for each physical processor on the server.

To determine and acquire the correct number of core licenses needed. customers must:

1. Count the totsl number of physical cores in the server.

2. Purchase the appropriate number of care licenses required for the server, Core licenses are sold in packs of
two, S0 customers must divide the number of licenses required by two to determine the actual number of
line items (licensing SKUs) to order.

s For more details on the per core licensing model, induding key terms and licensing definitions, download
the introduction to per core Licensing Volume Licensing Brief hitps//akams/ticensingByCores.

Péagina 12 SQL Server 2019 Licensing Guide

De acuerdo a lo anterior solicitamos amablemente se realice el cambio sobre las
Caracterfsticas del /TEM 3, de la CLAUSULA SEGUNDA ALCANCE DEL OBJETO,
puesto que la descripcion de la cantidad, solicitan dos (2} licencias de 4 cores, y conformes
a lo establecido en la Guia de licenciamiento del producto, establece que cada licencia
contiene el licenciamiento para dos (2} cores y no cuatro (4) como lo establece la minuta
del contrato, modificando las caracteristicas del ftem 3 queden de la siguiente forma:

Caracteristicas

- Tipo: SQL Server — Per Core based licensing physical servers

- Cantidad dos (2) Licencias para 4 cores (cada licencia cubre 2 cores)
- Licencias Microsoft SQL Server 2019 — Standard Edition 64 hit

- Licenciamiento por Volumen para gobierno

Cordial saludo,

BRIAN STEVEN GUZMAN QUINTERO
Representante Legal

Av. ferrocarril 41-40, ibagué - Tolirmna
{(+57X8) 264 5419 | {(+573{(1} 310 757 V802
info@metronet.com.co
www.metronet.com.co
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Overview

This licensing guide is for people who want to gain a basic understanding of how Microsoft® SQL Server®
2019 database software is licensed through Microsoft Volume Licensing programs. This guide does not
supersede or replace any of the legal documentation covering SQL Server 2019 use rights. Specific product
license terms are defined in the product Software License Terms—or in the case of Microsoft Volume
Licensing—in the Microsoft Volume Licensing agreement under which the software was acquired and/or the

Microsoft Volume Licensing Product Terms. This licensing guide is not a legal use rights document. Program
specifications and business rules are subject to change.

© 207 Micrasoft Corporation. All ights reserved. This document is for informational purposes ondy. Microsoft makes no warranties, express or implied, in this document.
For more information on haw to buy SQL Server 2019, please visit http://www.microsoft.com/en-us/server-cloud/products/sql-server/. 3



SQL Server 2019 editions

Qverview

SQL Server 2019 is offered in two main commercial editions to accommodate the unique fe

and price requirements of organizations and individuals:

high availability.

e

Standard Edition delivers fully featured database capabilities for mid-tier applications

The editions are offered in a straightforward, tiered model! that creates greater consistency
editions, features and licensing. Enterprise Edition includes all the capabilities available in S

Through a consistent programming interface across all editions, it is easier than ever for de

partners to build and upgrade applications that take advantage of advanced performance,
mart or data warehouse features — regardless of scale, from Express to Enterprise.

SQL Server Standard Edition sets the bar for rich programming capabilities, security innovat

performance for mid-tier applications and data marts. SQL Server Standard Edition can eas
Enterprise Edition as workloads scale or for mission critical workioads without requiring an

Enterprise Edition continues to deliver the highest levels of mission critical scalability, availa|

performance as well as maximum virtualization rights with Software Assurance.

SQL Server 2019 now comes with Apache Spark and Hadoop Distributed File System (HDFS
over all your data. With SQL Server 2019 Enterprise and Standard edition, customers can dd

Clusters. SQL Server 2019 Big Data Clusters makes it easier to manage a big data environm

elements of a data lake—Hadoop Distributed File System (HDFS), Spark, and analytics toolg
with SQL Server and fully supported by Microsoft. SQL Server 2019 Big Data Clusters can bg

ature, performance

Enterprise Edition is ideal for applications requiring mission critical in-memory performance, security and

and data marts.

across the product
QL Server 2019

velopers and
security, and data

ions, and fast

ly be upgraded to
application re-write.
bility, and

for intelligence
ploy Big Data

ent. It provides key
—deeply integrated
» easily depioyed

using Linux containers on a Kubernetes-managed cluster. A SQL Server 2019 Big Data Cluster consists of two

distinct components

2

SQL Server Master Instance is SQL Server 2019 Enterprise or Standard Edition on Linu
features

compute

© 201 Microsoft Corporation. Al rights reserved. This document is for informational purposes only. Microsoft makes no warranties, exprel
For more information on how to buy SQL Server 2015, please visit httpi//www.micrasoft.com/en-us/server-cloud/products/sgl-server/.

Big Data Nodes are the worker nodes with HDFS, Spark and SQL Server engine for scal

¥ with all the typical

e-out storage and

ks or implied, in this document.
4




SQL Server 2019 new features | T standard

_ Maximum number of cores 24 0S Max
‘Compute and . . .
5 ] B Maximum memery utilized per instance 128 GB QS Max
-storage :
Maximum size 524 PB 524 PB
MR SQL Server 2019 Big Data Clusters with Apache Spark and HDFS built into SQL Server engine - X x
lnte”igence . Data virtualizati ing PolyBase {includi dditional d like Oracle, Terad l
. ata virtualization using PolyBase {including additional data sources like Oracle, Teradata, w X
. over all your - . MongoD8, and other SQb Server databases)
data _
I Unified Al platform to train and operationalize models with 5QL Server ML Services X X
R ompatibility certification x x
Choice of "~ .
fanguage and JRVGGEEEY X b4
platform
Support for SQL Server Java extension X X
Free DR replicas in Azure and on-premises P X
Intelligent Query processing: Scalar UDF inlining, table variable deferred compilation, % %
: approximate count distinct
'Iﬁc.i.ustryw j. M intelligent Query processing features: row mode memoary grant feedback, batch mode for row X
ieading e store and automatic tuning
eI UUERIER A tomatic read-write connection re-routing X
and
_availability in-Memory Database: memary-optimized tempdb X
In-Memory Database: Persistent Memory support X *
Accelerated Database recovery X X
Always Encrypted with secure enclaves X X
Transparent database encryption X bat
Secure and ? i
“reliabl
,e able Data classification and auditing X X
Vulnerability assessment X X
et o SRR ~:.re Data Studio to manage SQL Server including support for T-5GL using Notebooks pe b4
~ business '
RIS oI R SO Scrver Analysis Services Direct Query X x

This table shows a comparison of key capabilities across the main SQL Server 2019 editions.

© 2019 Microsoft Corporation. All rights reserved. This document is for informational purposes only. Microsoft makes no warranties, express or implied, in this document.
For more information on how to buy SQL Server 2019, please visit http://www.microsoft.com/en-us/server-cloud/products/sqi-server/. 5



Other specialty editions of SQL Server 2019 include Developer Edition, which is licensed forjnon-production
use; the freely downloadable and distributable Express Edition. SQL Server Web Edition remains available only
under the Microsoft Services Provider License Agreement (SPLA).

s For general information on each of the SQL Server 2019 editions, visit https.//aka.ms/SQL Server Editions

« For detailed product specifications and a full feature-by-feature comparison of the SQL Server 2019
editions, visit hitps://ake.ms/sql2019editions

Analysis Services (AS) and
SQL Server Reporting Services (RS} capacity limits*

2019 Edition Max compute Max memory . Max compute Max memory Max memory
. e Max DB Size . - e ‘
capacity utilization - DBE capacity utilization - AS utilization - RS’

Database Engine (DBE) capacity limits

Enterprise Per Core 08 max 1278 i 524 P8 0OS max : 05 ma . QS max
! Lesser of 4 sockets | | Lesserof dsockets | 64 GB (MOLAP)

Standard Per Core - of 24 cores : 128 GB 524 PB or 24 cores " 16.GB (Taulan 64 GB
" Standard Server + ; . i Lesser of 4 sockets 64 GB (MOLAP)

CAL 24 core limit : 128 GB 524 PB i of 24 cores " 16 GB (Tabuian 64 GB
- Evpress Lesser of 1 socket 1ca 1068 Lasser of 1 socket N/A . 4GB (,'!\dvanced
: ! or 4 coras 3 i of 4 cores : Services Ed)
. Developer ‘ O3 max 05 max OS max 0S5 max 0S max : 05 max

i :
i

This table shows a comparison of the key capacity limits across the SQL Server 2013 editions.
*Analysis Services and Reporting Services are available for Windows Server only

» For more information on the compute capacity limits for each edition of SQL Server 2019, visit
https://aka.ms/sqicapacitylimitsFor more information on SQL Server 2019 Big Data Clusters, visit
hittps.//ake.ms/SQL Server Big Data Clusters

2 2019 Microsoft Corporation. Alf rights reserved. This document is for informational purposes only. Microsoft makes no warranties, express or implied, in this document.
For more information on how to buy 5QL Server 2019, please visit http//www.microsoft.com/en -us/server-cloud/products/sql-server/. 6




SQL Server and Software Assurance

Software Assurance (SA) for Volume Licensing helps boost IT productivity by enabling customers to get the
most from Microsoft software products. SA benefits—including 24x7 support, deployment planning services,
user and technical training, and the latest software releases and unique technologies—are combined in one
cost-effective program.

For SQL Server, using these benefits can help customers improve productivity and help IT efficiently deploy and
manage SQL Server software. As hardware capacity and licensing needs expand, SQL Server customers with SA
coverage can enjoy the benefit of adding incremental licenses without worrying about the software version
licensed. Software licenses and use rights are version-specific and as such, licenses for different software
versions cannot be combined when licensing a single operating system environment. As a benefit of having
access to the latest version of SQL Server software, SA customers licensed under the core licensing model (for
example) can easily combine current version core licenses with future version core licenses, without the need to
track or otherwise reassign covered licenses based on software version alone.

Note: All licenses must be covered with SA and product use rights do not change when using downgrade
rights to deploy prior software versions.

Software Assurance bene

Provide customers a limited Big Data Node core entitlement for SQL Server 2019 Big Data
Cluster ‘

Big Data Node core entitlement New

Allows customers to install and run passive SQL Server 2019 instances in a separate OSE or
server for disaster recovery in anticipation of a faitover event o
Allows customers to instali and run passive SQL Server 2019 instances in a separate OSE or
server for disaster recovery in Azure in anticipation of a failover event

Fail-Over servers for disaster recovery N

Fail-Over servers for disaster recovery in Azurg N

Allows customers to install and run passive SQL Server 2012 instances in a separate OSE or
~ server for high availability in anticipation of a failover event

Alfows customers to run any number of instances of SQL Server 2019 Enterprise Edition
software in an unlimited number of VMs. Applicabie under the core licensing model only.

Fail-Over servers for high availability

Unlimited virtualization

Power Bl Report Server Allows SQL Server Enterprise Edition customers to run Power Bl Report Server,

Machine Learning Server for Hadoop " Aliows SQL Server Enterprise Edition customers to run Machine Learning Server for Hadoop.
License Mobility within a Allows reassignment of SGL Server 2019 licenses within a server farm more than once every 90
server farm days. Does not apply to SQL Server PDW.

. Allows license reassignment of SQL Server 2015 to third party shared servers. Does not apply to
SQL Server PDW. ‘

SQL Server appliance Allows access to new product features and functionality between major appliance software

updates reteases. Applies to SQL Server PDW deployments only.

In addition to the benefits noted above, Server Cloud Enrollment (SCE) custemers may also

quatify for premium benefits, including Unlimited Problem Resolution Support.

License Mability through SA

Additional benefits for SCE customers

This table provides an overview of the benefits of Software Assurance.

© 2019 Microsoft Corporation. All rights reserved. This document is far informational purposes only. Microsoft makes no warranties, express or implied, in this document.
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For example, by combining SQL Enterprise Edition with the benefits provided through SA, ¢

full power of SQL Server:

]

L]

Setup a Big Data Cluster for big data/Hadoop analytics workloads
Stay current with all SQL Server features

Access an unlimited number of virtual machines

Modernize to the cloud with existing licenses

sstomers untock the

Take advantage of high availability and Disaster recovery scenarios at no additional licensing cost

Extend your data estate through advanced analytics on Hadoop with Machine Learning
Generate data visualizations on premises with Power Bl Report Server

Server for Hadoop

Refer to the Volume Licensing Product Terms for more details on these benefits and additidnal license grants
available to SQL Server customers with SA, including any additional terms and conditions that may apply.

2

For more information on Software Assurance benefits, visit https://aka,ms/SQLServerSo

twarehssurance

© 2019 Microsoft Corporation. All rights reserved. This document is for informational purposes only. Microsoft makes no warranties, expre|
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How S5QL Server 2019 licenses are sold

SQL Server 2019 software licenses are sold through channels designed to meet the unique needs of customers,
These sales channels include online retailers offering full packaged product (FPP} licenses of SQL Server
software, Original Equipment Manufacturers (OEMs) offering pre-installed licenses with their hardware systems,
as well as Licensing Solutions Partners (LSPs) and Enterprise Software Advisors (ESAs) offering SQL Server
software through Microsoft Volume Licensing programs for end-customer organizations.

For customers with as few as five users, Microsoft offers licensing programs to help reduce administrative
overhead and software management costs, while enabling product licensing on an ongoing basis at a
considerable discount. The various licensing options enable customers to choose the program that works best
for their management and operational needs.

= Comprehensive programs that offer Software Assurance as a fixed benefit include the Open Value (OV),
Open Value Subscription (OVS}, Enterprise Agreement (EA), Enterprise Subscription Agreement {EAS) and
the Server and Cloud Enroltment (SCE).

s Transactional programs include Open and the Microsoft Products and Services Agreement (MPSA).

o 5QL Server Subscriptions are also offered through Cloud Server Provider (CSP channel)

Server and Cloud Enrollment

The Server and Cloud Enroliment (SCE} is an enrollment under the Microsoft Enterprise Agreement that enables
highly committed customers to standardize broadly on one or more key server and cloud technologies from
Microsoft. In exchange for making an installed base-wide commitment to one or more components of the
Server and Cloud Enrollment, customers receive the best pricing and terms, plus other benefits, including
cloud-optimized licensing options and simplified license management.

Microsoft also offers programs that can meet the specific needs of organizations that partner with Microsoft to
provide additienal software and services, such as the Microsoft independent Software Vendor {ISV) Royalty
Licensing Program and the Microsoft Services Provider License Agreement (SPLA).

‘Retail | " Volume licensing Progra : Third party

L . : ' SCE

- Enterprise Edition

Standard Edition § . ® , . ° ; ® ° , .
' Web Edition ’ .
Express Edition 3 ,. W» S o ... . [Freedownload R - -
' Developer Edition 7 - ' Free download

This table shows the primary channel avaa[abihty for SQL Server 2019 software licenses. Every edition may not be available in all channels or licensing
programs in all regions.

© 2019 Microsoft Corporation. All rights reserved. This documert is for infarmational purposes only. Microsoft makes no warranties, express or implied, in this document.
For more information on how to buy SQL Server 2019, piease visit http://www.mitrosoft.com/en-us/server-cloud/praducts/sql-server/. g



Additionally, for SQL Server Enterprise and Standard core, customers can purchase SQL Server Big Data Node
cores for SQL Server 2019 Big Data Clusters.

Retail Volume licensing programs Third party

FPP/ESD OPEN MPSA EA/EAS/SCE

SQL Server Big Data Node cores* : i . : . .

SQL Server 2019 Big Data Node

*SQL Server Big Data Node cores are only for SQL Server big data nodes. Master instances should be licensed with Enterprise or Standard Edition.

» For more information about Microsoft Volume Licensing Programs, download the Volure Licensing
Reference Guide at https://aka.ms/VLReferenceGuide

« For details on the Microsoft Server and Cloud Enroliment, visit https://aka.ms/Enterprisglicensing

© 2019 Microsoft Corporation. All rights reserved. This document is for informational purposes only. Microsoft makes no warranties, express or implied, in this document.
For mare information on how to buy SQL Server 2018, please visit http://www.microseft.com/en-us/server-doud/products/sql-server/. 10




SQL Server 2019 licensing models

With SQL Server 2019, Microsoft offers a variety of licensing options aligned with how customers typically
purchase specific workloads. The Server+CAL licensing model provides the option to license users and/or
devices and then have low-cost access to incremental SQL Server deployments. For customers who cannot
count users or require premium database capabilities, Microsoft licenses SQL Server in a core-based licensing
model. Core-based licensing gives customers a more precise measure of computing power and a more
consistent licensing metric, regardless of whether solutions are deployed on physical on-premises servers, or in
virtual or cloud environments.

SQL Server 2019 | Description -~~~ - —
| | - ' Server+CAL

. For applications requiring mission critical in-memory |
. performance, security and high availability ‘ :

Enterprise .

* Delivers fully featured database capabilities for mid- . SQL Server CALs required

* Standard : !
g ; tier appiications and data marts : i when licensing Server+CAL

This table compares the licensing options for each of the main SQL Server 2019 editions.

For SQL Server 2019 Big Data Clusters, Customers can purchase SQL Server Enterprise or Standard Per Core
licenses for master instance and SQL Server Big Data Node cores for Big Data Nodes or worker nodes.

‘Licensing options

) Description L | : e

SQL Server Big

H

| The Master instances shouid
. ! be licensed with Enterprise or
| Standard Edition :

¢ SQL Server Big Data For worker nodes with HDFS, Spark and SQL Server :
Node cores* . engine for scale-out storage and compute i i

*SQL Server Big Data Node cores are only for the SQL Server Big data nodes. The Master instances should be ficensed with Enterprise or Standard
Edition,

Core-based licensing

Under the Per Core licensing model, each server running SQL Server 2019 software or any of its components
{(such as Reporting Services or Integration Services) must be assigned an appropriate number of SQL Server
2019 core licenses. The number of core licenses needed, depends on whether customers are licensing the
physical server or individual virtual operating system environments {OSEs).

Unlike the Server+CAL licensing model, the Per Core model allows access for an unlimited number of users or
devices to connect from either inside or outside an organization's firewall. With the Per Core mode!, customers
do not need to purchase additional client access licenses {CALs) to access the SQL Server software.

|
i . . +— Physical
- Physical o— Physical Container ser};'»ser
server server SO Server 2019
Physica — Container
processor e Wirtnat
machine
S Physical L virtual cores — Virual cores
cores
A, JR— e en et e e e et 4
Physical server with a single Virtual Machine with Comainer configured
rhysical processor with six cores four virtuai cores with four virnual cores

© 2019 Microsoft Corporation. All rights reserved. This document is for informational purposes only, Microsoft makes no warranties, express or implied, in this document.
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This figure depicts the representations of the physical server, physical processor, physical and virtual cores, virtual machin
used in this guide,

Physical server

A server is a physical hardware system capable of running server

partition or blade is considered to be a separate physical hardwarg

A processor is generally a physical chip that resides in a physical
partition and contains one or more cores.

Physical core
Virtual co A virtual core is a virtua! representation of one or mote hardware th

Hardware thread

Physical processor

Physical Operating System Environment

Each physical processor contains smaller processing units called p
processors have two cores, some four, some six or eight, and so o

A hardware thread is either a physical core or a hyper-thread in a

és and containers that are

software. A hardware
: system.

ocket of the hardware

hysical cores. Some
n.

oads.

physical processor.

A physical operating system environment {OSE} is configured to run directly on a physical
hardware system and is all or part of an operating system instancé;}.

For detailed definitions of these and other key licensing terms, please refer to the Microsoft Volume Licensing Product Terms.

How to license SQL Server 2019 using the per core licensing model

When running SQL Server in a physical OSE, all physical cores on the server must be Eicensél:d. Software

partitioning does not reduce the number of core licenses required, except when licensing individuat virtual

machines (VMs). A minimum of four core licenses is required for each physical process(::vr on the server.
I

To determine and acquire the correct number of core licenses needed, customers must:
1.
2.

Count the total number of physical cores in the server.

Purchase the appropriate number of core licenses required for the server. Core licenses
two, so customers must divide the number of licenses required by two to determine the
fine tems {licensing SKUs) to order,

For more details on the per core licensing model, including key terms and licensing defi

are sold in packs of
actual number of

nitions, download
vCores.

The per core licensing model is appropriate when:
Deploying the SQL Server 2019 Enterprise Edition {including using the SQL Server Paralk
deployment option) or SQL Server 2019 Web Edition software.
Deploying internet or extranet workloads, systems that integrate with external-facing w

external data goes through one or more other systems), or when the number of users/a
counted easily.

-]

Implementing centralized deployments that span across a large number of direct and/a
users/devices.

The total licensing costs for licensing SQL Server 2019 Standard Edition software are lov
incurred using the Server+CAL licensing model.
Note: The use of hyper-threading technology does not affect the number of core licenses ¢
running SQL Server software in a physical OSE.

al Data Warehouse

orkloads {even if
evices cannot be

rindirect

ver than those

equired when

© 2019 Microsoft Corperation. All rights reserved. This document is for informational purposes only. Microsoft makes no warranties, express or implied, in this document.
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Server+CAL licensing

When licensing the SQL Server 2019 Standard Edition software under the Server+CAL model, customers
purchase a setver license for each server, and a client access license (CAL) for each device (Device CAL) and/or
user (User CAL) accessing SQL Server or any of its components. A CAL is not software; it is a license granting
users and devices access to the SQL Server software.

Device CAL
Licenses a device accessing or using the services or
functionality of SQL Server or any of its components

Server License

Licenses the server on which
SQL Server software or any
of its components is running

User CAL

Licenses a persen accessing or using the services or
functionality of SGL Server or any of s components

This figure illustrates the licenses used in the Server+CAL licensing model.

How to License SQL Server 2019 Using the Server+CAL Licensing Model

Under the Server+CAL licensing model, each operating system environment {OSE) running SQL Server 2019
software or any of its components must have a SQL Server 2019 server license assigned to the physical server
hosting the OSE. Each server license allows custorners to run any number of SQL Server instances in a single
OSE, either physical or virtual.

Running SQL Server software on different hardware partitions or blades requires separate software licenses.
Hardware partitions and blades are considered to be separate servers for licensing purposes and SQL Server
software licenses cannot be assigned to more than one server at any time.

Devices not operated by humans require device CALs, even when connecting to SQL Server indirectly. For
human operated devices such as PCs or hand-held terminals, a user CAL or device CAL can be used.

Note: The use of hardware or software that reduces the number of devices or users that directly access or use
the software (multiplexing/pooling) does not reduce the number of CALs required. For details on how to
license SQL Server in a multiplexed application environment, refer to the Advanced licensing scenarios section

of this guide.

© 2019 Microseft Corporation. All rights reserved. This document is for informational purposes only. Microsoft makes no warranties, express or implied, in this document.
For more information on how to buy SQL Server 2019, please visit http:/fwww.microsoft.com/en-us/server-cloud/products/sql-server/. 13



Licensing SQL Server 2019 Big Data

SQL Server 2019 Big Data Clusters makes it easier to manage a big data environment. It pro|

Cluster

vides key elements

of a data lake—Hadoop Distributed File System (HDFS}, Spark, and analytics tools—deeply integrated with SQL

Server and fully supported by Microsoft. To license SQL Server 2019 Big Data Cluster, both ¢
be licensed

SQL Server Master Instance - The Server or OSE running the SQL Server Master Instan
an appropriate number of SQL Server 2019 Enterprise or Standard Edition core licenses.
also be covered with SA or subscription equivalent to be able to deploy Big Data Cluste
core licenses needed, depends on whether customers are licensing the physical server o
operating system environments (OSEs).

$Ql. Server Big Data Nodes -~ Server or OSE used for SQL Server Big Data Nodes must
SQL Server Big Data Node cores. Big Data node cores can be purchased as subscription
and are priced differently than SQL Server Enterprise or Standard licenses. SQL Server N

must be covered with SA or subscription equivalent to be able to deploy big data nodes.

Note: SQL Server Server/CAL licenses cannot be used for SQL Server 2019 Big Data Cluster Mg

romponents must

re must be assigned
The cores must

r. The number of

r individual virtual

be licensed using
5 in packs of 2 cores
Naster Instance

ster Instance.

When running Big Data node in a physical OSE, all physical cores on the server must be licgnsed. If ali the

physical cores of a physical server are licensed with Big Data node core licenses, customers
virtualization rights to maximize deployment.

Software partitioning does not reduce the number of core licenses required, except when li
virtual machines (VMs) or containers. No minimum Big Data Node core licenses are requ
processor or virtual OSE.

To determine and acquire the correct number of core licenses needed, customers must:

1.
2.

Count the total number of physical cores in the server.

Purchase the appropriate number of core licenses required for the server. Core licenses
two, so customers must divide the number of licenses required by two to determine the
line items {licensing SKUs) to order.

For more details on the Per Core licensing model, including key terms and licensing defi
the Introduction to Per Core Licensing Volume Licensing Brief https://aka.ms/LicensingB

can use unlimited

rensing individual

ired for physical

are sold in packs of
actual number of

nitions, download
vCores.

Big Data node cores subscriptions use rights are governed as the SQL Server Enterprise Cor

considering
» Licensing virtualized and physical environment
Unlimited virtualization

&

L)

License mobility to Shared Servers

For more information on Big Data Node core costs, visit htlps://aka.ms/SQLServerPricin

»

e Use Rights when

L]

© 2019 Microsoft Corporation. All rights reserved. This document is for informational purposes only. Microsoft makes no warranties, expre,
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Licensing Application Deployment in SQL Server 2019 Big Data Cluster

Application Deployment enables the deployment of applications on the big data cluster by providing interfaces
to create, manage, and run applications. Applications deployed on the big data cluster benefit from the
computational power of the cluster and can access the data that is available on the cluster. This increases
scalability and performance of the applications, while managing the applications where the data lives.

Any SQL Server component deployed in Big Data Cluster using Application Deployment(e.g. SQL Server
Standard editions, SQL Server Analysis Service or Machine Learning server) must be licensed based on
corresponding SQL Server edition and component licensing rules.

= For more information on Application Deployment in SQL Server 2019 Big Data Cluster, visit
https.//aka.ms/Application Deployment

SA Benefit - Big Data Node core entitlement overview

SQL Server SA benefit for Big Data node core entittement will provide a limited number of Big Data node cores
at no additional costs. The number of Big Data node cores available for use as part of this SA benefit is
dependent upon the SQL Server Master Instance edition and license count.

« SQL Server 2019 Big Data Clusters with Enterprise Edition as Master instance get 8 times as many Big Data
node cores licenses as the number of licenses for master instance

s Big Data Clusters with SQL Server 2019 Standard Edition as Master instance get the same number of Big
Data node cores licenses as the number of licenses for master instance

SQL Server 2019 Big Data Cluster licensing

To illustrate how to license SQL Server Big Data Cluster, assume SQL Server Big Data Clusters are deployed as
foliows

« SQL Server master instance on a 4-core physical server
« 12 4-core physical server used for Big data nodes

When the master instance is SQL Server Enterprise Edition, total number of licenses required is:

€ 2019 Microsoft Corporation. All rights reserved. This document is for informational purposes only. Microsoft makes no warranties, express or implied, in this document.
For more information on how to buy SQL Server 2019, please visit http://www.microsoft.com/en -us/server-cloud/products/sql-servery. 15



SOL Server Master Instance

BDN Cores as SA Entitlement BDN Cores requiting subseriptions
SQL Server Enterprise Core Licenses BDN cores as SA entitlement ~ BDN cores requiring subscriptions
4 8x4 =32 16
When the master instance is SQL Server Standard Edition, total number of licenses required is:
SQL Server Master instance
BDN Cores as
SA Entitlement
BDN Cores requiring subscriptions
SQL Server Standard Core Licenses BDN Cores as SA entitlement BDN cores requiring subscriptions
4 dxt=4 44

SQL Server Big Data Cluster in Azure

SQL Server 2019 Big Data Clusters can also be deployed in Azure using Azure Kubernetes §
makes it simple to create, configure, and manage a cluster of virtual machines that are preg
Kubernetes cluster to run containerized applications. Both SQL. Server Enterprise/Standard

Data node core license can be used in Azure using license mobility. Using SQL Server Big D

© 2019 Microsoft Corporation. All rights reserved. This documant is for informational purposes only. Microsoft makes no warranties, expre
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also provides the free Big Data node core SA entitlement when SQL Server master instance is covered with SA
or subscription equivalent. Using the above example, when the SQL Server Enterprise Edition and Big Data

Node cores are deployed in Azure via Azure Kubernetes Service, following number of core licenses will be
required:

Azure Kubernetes Service S5QL Server Master Instance

BDN Cores as SA Entitlement BDN Cores requiring subscriptions
SQL Server Enterrise Core Licenses - BDN Cores as SA Entitlement . BDN Cores requiring subscriptions
4 : x4 =32 i 16

= For more information on deploying SQL Server 2019 Big Data Cluster in Azure, visit
https)//aka.ms/Big Data Cluster Azure

© 2019 Microsoft Corporation. All rights reserved. This document is for informational purposes ondy. Microsoft mekes no warranties, express or implied, in this document.
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Licensing SQL Server 2019 components

SQL Server software includes a range of licensed server components, including but not limited to the SQL
Server Database Engine (DB), SQL Server Machine Learning Services, Machine Learning Server Standalone,
Master Data Services (MDS), Analysis Services (AS), Integration Services (IS), Reporting Services (RS), and Data
Quality Services (DQS). In addition, a number of management components, such as client applications and
tools used for creating or working with analytical data, are provided.

For more details on the software components specifically included with SQL Server 2019, visit
https://aka.ms/sgi201%editions The software components of a single SQL Server 2019 license cannot be
separated. Any OSE running any of the licensed components of SQL Server 2019, requires a license, For
example, if the SQL Server DB is deployed in one OSE and SQL Server RS is deployed in anather, both OSEs
must be fully licensed for SQL Server 2019 accordingly.

Management tools and other software identified as additional or supplemental software—such as product
documentation, client connectivity tools, software add-ins, and Software Development Kits (SDKs)—can
generally be distributed and run on any number of devices for use with a licensed instance of SQL Server

software. Refer to the Volume Licensing Product Terms for the list of additional software components provided

with SQL Server 2019.

© 2019 Microsoft Corperation. AR rights reserved. This document is for informational purpases only. Microsoft makes no warranties, express or impHed, in this document.
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L
environment

Microsoft SQL Server is increasingly being deployed in virtualized environments, which enable running
instances of SQL Server concurrently in separate virtual OSEs (or virtual machines).

019 in a virtualized

SQL Server 2019 offers expanded virtualization rights, options and benefits to provide greater flexibility for
customers deploying in virtual environments. When deploying SQL Server 2019 software in virtualized
environments, customers have the choice to license either individual virtual machines as needed, or to license
for maximurm virtualization in highly virtualized, private cloud, or dynamic environments. Maximum
virtualization can be achieved by licensing the entire physical server with Enterprise £dition core licenses and
covering those licenses with Software Assurance (SA).

SQL Server 2019 VM

VMs 1 1 2 Total virtual machines

Cores 2 z -4 Total virtual cores

This figure depicts two virtual machines, each containing two virtual cores.

Licensing individual virtual machines

As customers consolidate existing workloads and refresh hardware, they may find that a SQL Server instance
uses only a fraction of available system computing power. When deploying databases in virtual environments
that require just a fraction of a physical server, savings can be achieved by licensing individuaf virtual machines
(VMs).

How to license individual virtual machines using the Per Core licensing model
Similar to the Per Core licensing model in physical OSEs, all virtual cores (v-cores) supporting virtual OSEs that
are running instances of SQL Server 2019 software must be licensed accordingly.

To license individual VMs using the Per Core model, customers must purchase a core license for each v-core {(or
virtual processor, virtual CPU, virtual thread) allocated to the VM, subject to a four-core license minimum per
VM. For licensing purposes, a v-core maps to a hardware thread.

© 2019 Microsoft Carparation. All rights reserved. This document is for informational purpases only, Microsoft makes no warranties, express or implied, in this document.
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Note: Licensing individual VMs is the only licensing option available for SQL Server 2019 St
customers who are running the software in a virtualized environment under the Per Core m

For customers with highly virtualized environments who want to move VMs dynamically act

andard Edition
pdel.

0ss servers to

reallocate resources as needed, Microsoft permits License Mobility as an exclusive SA benefit available for all

SQL Server editions. For more information on licensing for application mobility, refer to the
scenarios section of this guide.

1. License the virtual cores in each virtual machine
2. There is a minimum of four core licenses required for each virtual machine

SQL Server 2018 VM SQL Server 20192 VM SQl Server 2019 VM

Virtual

Advanced licensing

2z 4 o
cores
Total core licenses

Licenses 4 4 o 14 purchase seven
: : ' licenses
This figure illustrates the licensing requirements for three different virtual machines under the Per Core licensing model.

Additional licenses are required when:
» Asingle hardware thread is supporting multiple virtual cores. (A core license is required

2-pack SKUs of core

for each v-core.)

« Multiple hardware threads are supporting a single virtual core simultaneously. (A core license allows &

single v-core to be supported by a single hardware thread.)

How to license individual virtual machines using the Server+CAL licensing model

To license individual VMs using the Server+CAL model, customers simply purchase one seryer license for each
VM running SQL Server software, regardless of the number of virtual processors allocated tp the VM.

For example, a customer who wants to deploy Standard Edition running in six VMs, each al
cores, would need to assign six SQL Server 2019 Standard server licenses to that server.

ocated with four v-

Note: Each user or device accessing SQL Server 2019 software, regardless of a virtual or physical deployment,

requires a SQL Server 2019 CAL.

For details on how to license individual VMs with legacy SQL Server Enterprise Edition server licenses, please

refer to the Additional product information section of this guide.
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1. Llicense each virtual machine with a server license
2. License each user or device with a CAL

SQL Server 2019 VM 5QL Server 2013 VM

_ _ ; Total server
Server licenses 1 1 .
hcen;es
Client access 1 ' . 3 Total CAL
licenses : 3 licenses

This figure shows an example of licensing virtual machines under the Server+CAl ficensing model.

Licensing for maximum virtualization

With SQL Server 2019 Enterprise Edition, customers who have licensed all physical cores on the server 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
processor—fully licensed with 16 core licenses—can run SQL Server software in up to 16 VMs, regardless of the
number of virtual cores allocated to each VM.

= Customers who have licensed all the physical cores on the server and want to run SQL Server 2019 software
in more VMs than are permitted, can assign additional core licenses to the licensed server,

= Each additional core license allows deployment of SQL Server software in an additional VM, so in the
previous example, a customer who wants to run SQL Server Enterprise Edition in 18 VMs would simply
acquire and assign 18 core licenses to that server.

With the addition of Software Assurance (SA) coverage on all Enterprise Edition core licenses (for a fully
licensed server), customers’ use rights are expanded to allow any number of instances of the software to run in
any number of OSEs (physical or virtual). This valuable SA benefit enables customers to deploy an unlimited
number of VMs to handle dynamic workloads and fully utilize hardware computing capacity.

Note: This benefit ends when SA coverage expires.
Licensing for maximum virtualization can be an ideal solution when:

« Deploying SQL Server private cloud scenarios with high VM density
« Hyper-threading is being used
< Using dynamic provisioning and de-provisioning of VM resources

© 2079 Microsoft Carporation. All rights reserved. This document is for informational purposes only. Microsoft makes no warranties, express or implied, in this document.
For more information on how to buy SQL Server 2019, please visit hitp://www.microsoft com/en-us/server-cloud/products/sql-server/, 21



1. Fully license the server with SQL Server 2019 Enterprise Edition core licenses and Softwa
2. Deploy an unlimited number of virtual machines

License all physical cores in the server Deploy unlimited Vs

Physical cores - 12 © 12 Total physical cores
Core licenses - 12 12  Total core licenses

Shown is an example of licensing a 12-core physical server for unlimited VMs with Enterprise Edition core licenses and SA
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Licensing SQL Server 2019 in containers

SQL Server 2019 can be deployed on Linux and Docker platforms. This allows customers to not only choose
their platform, but also to deploy SQL Server 2019 in containers using Docker container technology.

Containers provide operating system level virtualization that allows multiple isolated applications to be run on
a single system. Containers make it easy to enable:

= Rapid deployment scenarios
» Separation of application services through microservices deployments
s Rapid scale up and scale down of application services

Containers differ from virtual machines in that they provide operating system-level virtualization and all
containers running on a physical host share the operating system. This provides application isolation, but not
operating system-level isolation. However, containers are less resource intensive, require much less overhead to
run, can be started and scaled rapidly, and provide a high degree of portability.

Virtual machines provide hardware-level virtualization, with each virtual machine having its own operating
system environment, virtual memory and virtual cores. This provides full isolation from other virtual machines
and allows for unique settings for the operating system within each virtual machine.

. Traditional virtual machines = hardware virtalization . Containers = opearating éys'tem virtualization -
VM ¥Mm : it Contsimer  :  Comtainer | Container
LS L L ho N ¢ .o
App App App App App 5 App

This figure depicts the structural differences between containers and virtual machines,

For licensing, an operating system environment is defined as all or part of an operating system instance, or all
or part of a virtual operating system instance which enables separate machine identity. Containers and virtual
machines are structured differently, but they are considered the same from a licensing perspective.

Licensing individual containers

How to license individual containers using the Per Core licensing model
Similar to the Per Core licensing model in physical OSEs, all virtual cores (v-cores) supporting containers

running instances of SQL Server 2019 software, must be licensed accordingly.

To license individual containers using the Per Core model, customers must purchase a core license for each v-
core (or virtual processor, virtual CPU, virtual thread} allocated to the container, subject to a four-core license
minimum per container. For licensing purposes, a v-core maps to a hardware thread.

© 2019 Microsoft Corporation, All rights reserved. This document is for informational purposes only. Microsoft makes no warranties, express or implied, in this document.
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Note: Licensing individual containers is the only licensing option available for SQL Server 2(
Edition customers who are running the software in containers under the Per Core model,

For customers with high density container environments who want to move containers dyne
servers to reallocate resources as needed, Microsoft permits License Mobility as an exclusive
available for all SQL Server editions. For more information on licensing for application maobi
Advanced licensing scenarios section of this guide.

1. License the virtual cores in each container
2. Thereis a minimum of four core licenses required for each container

' Container
d sGEServer2019
¥ Container -
[ savserver 2019 3 :

Container
[ SOL Server 201

Virtual cores 2 : 4 : 6

6 14 Total core licenses

Licenses : 4 4 Purchase seven 2-pack S

This figure illustrates the licensing requirements for three different container configurations under the Per Core licensing

To license individual containers deployed using nested virtualization i.e. within a VM, custos
a core license for each v-core (or virtual processor, virtual CPU, virtual thread) allocated 4o t
subject to a four-core license minimum per container.

R

VM viith
12 v-cores

E Container §
f soLSesverantn

VM cores : 6 7
Container cores for 6 : : 12 Total cores
SQL Server ; '
Core licenses ' 6 Total core licenses

Purchase three 2-pack SKUs of

319 Standard

amically across
2 SA benefit
ity, refer to the

KUs of core licenses
model.

he container,

core licenses

ners must purchase
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How to license individual containers using the Server+CAL licensing model

To license individual containers using the Server+CAL model customers simply purchase one server license for
each container running SQL Server software, regardless of the number of virtual processors allocated to the
container,

For example, a customer who wants to deploy Standard Edition running in six containers, each allocated with
four v-cores, would need to assign six SQL Server 2019 Standard server licenses to that server.

Note: Each user or device accessing SQL Server 2019 software, regardless of a virtual or physical deployment,
requires a SQL Server 2019 CAL.

1. License each container with a server license
2. Llicense each user or device with a CAL

¥ Container 7
| 501 Server 2013

¥ Container
[ 50t Server 2019 |

Server licenses 1 1 : -2 Total Server licenses

Client access
licenses

This figure shows an example of licensing containers under the Server+CAL licensing model.

T 1 1 :3 Total CAL licenses

Licensing containers for maximum density

With SQL Server 2019 Enterprise Edition, customers who have licensed all physical cores on the server can
run a number of containers equal to the number of core licenses assigned to the server. For example, a four-
processor server with four cores per processor—fully licensed with 16 core licenses—can run SQL Server
software in up to 16 containers, regardless of the number of virtual cores allocated to each container.

= Customers who have licensed all the physical cores on the server and want to run SQL Server 2019 software
in more containers than are permitted, can assign additional core licenses to the licensed server.

= Each additional core license allows deployment of SQL Server software in an additional container, so in the
previous example, a customer who wants to run SQL Server Enterprise Edition in 18 containers would
simply acquire and assign 18 core ficenses to that server.

With the addition of Software Assurance (SA) coverage on all Enterprise Edition core licenses (for a fully
licensed server), customers’ use rights are expanded to allow any number of containers to run on the licensed
server. This valuable SA benefit enables customers to deploy an unlimited number of containers to handle
dynamic workloads and fully utilize hardware computing capacity.

Note: This benefit ends when SA coverage expires.
Licensing for maximum container density can be an ideal solution when:
s Deploying SQL Server private cloud scenarios with high container density

© 2019 Microsoft Corporation. All rights reserved. This documnent is for infermaticnal purposes only. Microsoft makes no warranties, express or implied, in this document.
For more information on how to buy SQL Server 2019, please visit hitp://www.microsoft.com/en-us/server-cloud/products/sql-server/. 25



» Hyper-threading is being used
» Using dynamic provisioning and de-provisioning of container resources

1. Fully license the server with SQL Server 2019 Enterprise Edition core licenses and Software Assurance

2. Deploy an unlimited number of containers

License all physical cores in Deploy untimited contaiiners
the server with SA

Container Container Container §

SN Seever 2019 SO Sereer 2019 SOL Server 2019

A4

Container Container Container -‘
SN Srerer 2013 501 Servee 2012 SO Swrver 2000

Physical cores 12 12 Total physical cores

; 1 Total core licenses
Purchase six 2-pack SKUs of core ficenses
Shown is an example of licensing for unlimited containers on 12-core physical server with Enterprise Edition core licenses and SA.

Core licenses 12
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Advanced licensing scenarios and
detailed examples

This section introduces a few advanced SQL Server 2019 licensing scenarios to help iflustrate how customers
can apply some of the key licensing principles covered in this guide. For detailed licensing terms and additional
licensing guidance applicable to more specific software deployment scenarios, refer to the Microsoft Product
Terms.

Licensing SGL Server for high availability and disaster recovery

SQL Server software can be configured so that if one server fails, its processing will be picked up, recovered
and continued by another server.

For the purposes of this guide, we are not drawing a distinction in how high availability is being implemented,
examples being:

« Log Shipping

« Always On SQL Fail-Over Cluster Instances

s Always On Availability Groups

Each of these implementations uses different terminology. The examples that follow use ‘Active’ as the read-
write database or instance (also referred to as Primary Replica in an Always On Availability Group) and ‘Passive’
for the write only database or instance (marked to not-read, referred to as Secondary Replica in an Always On
Availability Group).

s For additional details on high availability capabilities for SQL Server 2019 on Windows visit
hitos://aka ms/SOLServerRDBMS Windows

« For additional details on high availability capabilities for SQL Server 2019 on Linux visit:
hitps://aka.ms/SOLServarRBBMS Linux

Failover Basics
For each on-prem server OSE licensed with SQL Server 2019 and covered by active SA, customers can use the
following passive replicas in anticipation of a failover event:

= One passive fail-over replica for High Availability in a separate OSE
« One passive fail-over replica for Disaster Recovery in a separate OSE
s  One passive fail-over replica for Disaster Recovery in a single VM on Azure

Note: This benefit applies to all in-market SQL Server versions.

A passive SQL Server replica is one that is not serving SQL Server data to clients or running active SQL
Server workloads. The passive failover instances can run on a separate server. These may only be used to
synchronize with the primary server and perform the following maintenance-related operations for the
permitted passive fail-over Instances:

« Database consistency checks

+ Log Back-ups

= Full Back-ups
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» Monitoring resource usage data

Customer may also run primary and the corresponding disaster recovery replicas simultaneg
periods of disaster recovery testing every 90 days.

Note:

e High Availability replica is defined as a passive replica setup as synchronous replica with g
» Disaster Recovery replica is defined as a passive replica setup as asynchronous replica with

Failover Licensing Scenarios

» Two secondary server used for failover support does not need to be separately licensed
long as it is truly passive, and the primary SQL Server is covered with active SA. If itis m
serving data, such as reports to clients running active SQL Server workloads, or perform
except for maintenance related operations mentioned above, then it must be licensed ft

Server 1 % Server 2 % Server 3 %

Vi VM2 VM1 M2 Vi VM2

Active cores 12 :
: 36 Total

Passive cores : 12 _ 12 ':
: _ Total
Core licenses - 12 '_ 0 . 0 - 12 purcha

core lig

This figure shows an example of licensing an active primary SQL Server 2019 database with Software Assurance and a pas
hosted on-premises.

susly for brief

utomated failover.
v manual failover.

for SQL Server as
arked to read and
ng any “work”
br SQL Server,

cores

core licenses

ke six 2-pack SKUs of
enses

ive secondary database
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« The secondary passive server can also be setup in Azure for Disaster recovery with no additional SQL Server
licenses reguired. Customers will only have to cover for the compute costs for VM/server used for passive
replica. Additional guidelines to setup DR in Azure can be found at https;//aka.ms/Site Recovery SQiServer.

Active with SA Passive in the cloud

Failover

Active cores 12 :
24 Total cores
Passive cores 12

- Total core licenses
Core licenses - 12 _ o 12 Purchase six 2-pack SKUs of
core licenses

This figure shows an example of licensing an active primary SQL Server 2019 database with Software Assurance and a passive secondary database
hosted in the cloud.

» All the three passive secondary replica benefits can be used simultaneously as long as the on-prem primary
is covered with SA.

Server i

Frimiary or Activa Passive Secondary for HA Passive Secondary for DR Passive Secondary for DR

L ! 1 1

Datz Replication

Active cores 12
: _ 48 Total cores
Passive cores ' 12 12 12 ‘

Total core licenses
Core licenses 12 G ) & 0 12 purchase six 2-pack SKUs
i of core licenses
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» In the case where you are using AHB to license your primary database running on shared hardware in
Azure, you may run the two passive SQL Server instances {one for HA and one for DR) in a separate OSE
running in Azure on shared hardware to support failover events,

Server 1 Server 3

Primary or Active Passive Secondary for HA Passive Secondary for DR

B 1

Dita Replication

Active cores 12 -,

: ‘ , 036 Totgl cores

Passive cores ; 12 12 7
: : : Total core licenses

Core licenses ° 12 0 : 0 12 purctase six 2-pack SKUs of
: core jicenses

¢ Inthe case where you are using License Mobility to license your primary database running on shared
hardware in the non-Azure cloud, you may run the same number of passive SQL Serveriinstances in a
separate OSE running in the cloud on shared hardware to support failover events.

Active with SA in the doud Passive in the cloud

Eailover

Active cores . 12 ;

; 24 Total cores
Passive cores : 12 :
Core licenses 12 0 1 Total core licenses

: Purchase six 2-pack SKUs of core licenses
This figure shows an example of licensing both the active primary QL Server 2019 database with Software Assurance and a passive secondary
database in the cloud.

» Primary server licenses covered with SA include support for one Disaster Recovery secondary server only
{outside Azure), and any additional secondary Disaster Recovery servers must be licensed for SQL Server.
Note: The rights to run a passive instance of SQL Server for failover support are not transferable to other
licensed servers for purposes of providing multiple passive secondary servers to a single primary server.
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Active with SA
Boston (primary) { L
%

Fassive Passive
LA (secondary) Calias (secondary)

[}
1

Active cores 12

: -, , 36 Total cores
Passive cores 12 . 12

‘ , Total core licenses
Core licenses - 12 . 0 12 24 purchase twelve 2-pack

SKUs of core licenses

This figure shows an example of licensing an active primary 5QL Server 2019 database with Software Assurance and multiple passive secondary
databases.

Additional considerations for high availability:

s When licensing SQL Server 2019 under the Per Core model, the number of core licenses must be based on
the server that requires the higher number of licenses. This way, when the failover server takes over, it will
be adequately licensed. For a passive instance of SQL Server to be properly licensed, it cannot require more
core licenses than the licensed primary system.

= Inthe event that a passive instance of SQL Server becomes active for any reason, the primary SQL Server
2019 license is dynamically reassigned to the newly active server via the License Mobility within Server
Farms SA Benefit, and now assumes all active workloads.

s In the case where individual SQL Server instances are failing over independently from each other, each SQL
Server OSE running an active SQL Server instance requires separate licenses.

Always On Availability Groups

Always On Availability Groups in SQL Server 2019 Enterprise Edition enable customers to configure multiple
database instances that will failover as a unit, with support for up to eight active secondary replicas and two
synchronous secondary replicas. The ability to use secondary replicas for more than just passive failover
support can improve the performance of primary, reporting and backup workloads due to better balancing of
workloads across instances, helping to provide better return on hardware investment.

Note: When secondary replicas are actively used to support any additional workload scenarios —that is when
the replicas used for failover purposes are no longer truly passive—they must be fully licensed accordingly.
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Active with SA Active

Failover

Active cores : 12 ‘ 12 24 Total cores

24 Total core licenses

Core licenses ' 12 12 )
= Purchase six 2-pack SKUs

of core licenses

This figure shows an example of licensing a 2-node Always On Availability Group with a readable ‘Active’ primary replica 3QL Server 2019 database

with Software Assurance and a readable ‘Active’ secondary replica database.

Today, many virtual environments are becoming even more dynamic, especially in scenarios

where software is

used to automatically and dynamically allocate resources to different VMs “on the fly". In the next section, we
will discuss licensing SQL Server in these scenarios and look at ways to further simplify licersing management.

SQL Server Azure Hybrid Benefit

Azure Hybrid Benefit for SQL Server is an Azure-based benefit that enables customers to use SQL Server
licenses with Software Assurance or qualifying subscription licenses to pay a reduced rate (|base rate”) on SQL
Database vCore-based options, such as Managed Instance, vCore-based Single Database, and vCore-based
Elastic Pool; on SQL Server in Azure Virtual Machines (including, but not limited to, Azure Dedicated Host); and

on SQL Server Integration Services,

For each core of a qualified SQL Server Enterprise core license, customer can use either

o 1 core of Azure SQL Database (Managed Instance, Elastic Pool and Single Database) — Business Critical

= 1 core of Azure Data Factory and SQL Server Integration Services (Standard)
o Or 1 core of SQL Server Enterprise Virtual Machines

On-Prem Azure

Azure Hybrid
Benefit

SQL Enterprise in laaS or

SQL Server
Azure SQL DB Business Critical

Reassign licenses
to Azure
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= 4 cores of Azure SQL Database (Managed Instance, Elastic Pool and Single Database) — General Purpose

On-Prem

Azure Hybrid
Benefit

Reassign licenses
to Azure

Azure

Azure SQLDB +
General Purpose

For each core of a qualified SQL Server Standard core license, customer can use either

» 1 core of Azure SQL Database (Managed Instance, Elastic Pool and Single Database) ~ General Purpose

« 1 core of Azure Data Factory SQL Server Integration Services (Standard)
+« 1 core of SQL Server Standard Virtual Machines

On-Prem

Azure Hybrid
Benefit

Reassign iicenses
to Azure

Azure

k-4

SQL Enterprise in laaS or
Azure SQL DB + GP or
ADF + SIS

© 2019 Microsoft Corporation. All rights reserved. This document is for informational purposes only. Microsoft makes ne warranties, express or implied, in this document.

For more information on how to buy SQL Server 2019, please visit http://www.microsoft.com/en-us/server-cloud/products/sql-server/.

33



Azure Hybrid Benefit also provides 180 days of dual-use rights to apply to current deployment (on-premises or

on third-party cloud) and in Azure to allow for data migration.

0 days to 180 days

For up to 180 days the 10 cores are
used simultaneously on-premises and
towards the Azure Hybrid Benefit,
allowing time for testing and migrating.

AND :
R /=

After 180 days, the corescan only be
used on-premises or in Azure

For a hosted solution with maximum savings, combine the Azure Hybrid Benefit for SQL Server with the Azure

Hybrid Benefit for Windows Server.

¢« For more information on Azure Mybrid Benefit refer to: hitps://aka.ms/Azure Hybrid 8e

hofit

Licensing SQL Server for application mobility

License Mobility is a use right that is available for all editions of SQL Server 2019 software |i

Software Assurance (SA) coverage. With this SA benefit, customers can reassign SQL Server

censes with active
licenses to different

servers within a server farm as often as needed. Customers can also reassign licenses to thind party shared

servers. License Mobility is available for licenses under both the Per Core and Server+CAL |i

License Mobility for SQL Server licenses without SA

rense models.

» SQL Server licenses that are not covered with active SA can only be reassigned to a different server within a
server farm once every 90 days, and they cannot be reassigned to a third-party web hoster or non-private

cloud at any time. (In the event of permanent hardware failure, the 90-day reassignmen

Beginning October 1, 2019, on-premises licenses purchased without Software Assuranc
can't deployed with dedicated hosted cloud services offered by “Listed Providers.”

= For more information on License Mobility to “Listed Providers”, refer to Product Terms.
hiips://aka.ms/outsourcerights.

License Mobility for SQL Server licenses with SA within or to another server farm

« All SQL Server licenses with active SA can be reassigned to another server within the se
needed; however, they can only be reassigned to another server in another server farm,
cloud, once every 90 days.

~ A server farm may consist of up to two data centers located in time zones that are w)
one another and/or with the European Union (EU} and/or European Free Trade Asso

- A given data center may only be part of one server farm.
» License Mobility use rights do not apply to SQL Server PDW software.

it limit is waived.)
2 and mobility rights

For an FAQ visit

ver farm as often as
or to a non-private

ithin four hours of

ciation (EFTA).
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License Mobility can benefit customers who license individual virtual machines (VMs) or containers and then
want to reassign those licenses to different servers within a server farm—as workloads move dynamically—or
to VMs in cloud environments.

Note: License Mobility applies only to the reassignment of software licenses and is not applicable to the
reassignment of running instances of SQL Server software.

SA Benefit

SCQL Server 2019 VM

Reassign
Heenses with SA

In this figure, core licenses are being reassigned within the same server farm through License Mobility.

License Mobility through Software Assurance to shared servers

Under License Mobility Through Software Assurance (SA), Customer may move SQL Server licenses covered
with SA to shared servers. To use License Mohility through SA, Customer must, Run its licensed software and
manage its OSEs on shared servers under the terms of its volume licensing agreement;

« Deploy its Licenses only with Microsoft Azure Services or qualified License Mobility through Software
Assyurance Partner; and

s Complete and submit the License Mobility Validation form with each License Mobility through Software
Assurance Partner who will run its licensed software on their shared servers.
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SA Benefit

SQL Server 2019 VM
37 party shared server

SOt Server 2012 VM

Reassign licenses to
a 3" party shared
server with 5A

W

In this figure, core licenses are reassigned to a 3 party shared server through License Mobility. Note that unlike License Mobility within a server farm,
licenses can only be reassigned to 3" party only once every 90 days.

« For more information on how to use License Mobility to extend the value of SQL Servers licenses, visit
hitp://www.microsoft.com/icensing/software-assurance/flicense-mohility.aspx

Licensing SQL Server for non-production use

Customers are required to license every Microsoft software product they install, configure, and use, including
all physical and virtual instances. As such, licensing a development and test environment can be expensive and
challenging to manage as new servers are set up and others are torn down. Microsoft offers multiple, cost-
effective options for licensing SQL Server 2019 software for use in non-production environments.

SQL Server Developer Edition

SQL Server 2019 Developer Edition is a fully featured version of SQL Server software—including all the features
and capabilities of Enterprise Edition—licensed for development, test and demonstration purposes only. SQL
Server Developer Edition may not be used in a production environment. Any test data that was used for design,
development or test purposes must be removed prior to deploying the software for production use.

Customers may install and run the SQL Server Developer Edition software on any number of devices. This is
significant because it allows customers to run the software on multiple devices (for testing purposes, for
example) without having to license each non-production server system,

Note: A production environment is defined as an environment that is accessed by end-users of an application
(such as an internet website) and that is used for more than gathering feedback or acceptance testing of that
application. Other scenarios that constitute production environments include:

s Environments that connect to a production database
« Environments that support disaster-recovery or backup for a production environment

+ Environments that are used for production at least some of the time, such as a server that is rotated into
production during peak periods of activity
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It is rare that someone whose primary role is designing, developing, or testing software would also qualify as
an "end user” of the software.

Note: Effective April 1, 2016, SQL Server Developer Edition became a free product, available through the
Microsoft Dev Essentials program or as software download from the SQL Server website, For customers who
need prior versions and/or additional SQL Server editions for development, test and demonstration purpose
{e.g. Standard or Enterprise editions), these can be accessed through Visual Studio subscriptions,

s For more information on free Dev Essentials program, including how to register, visit
atips:/Awww visualstudio.com/en-us/nroducts/visual-studio-dev-essentials-vs asox

s To learn more about SQL Server Developer Edition, including download, visit
https.//www.microsoft.com/en-us/sgl-server/sqi-server-downicads

Visual Studio subscriptions

Customers can also choose to license SQL Server software for non-production use through certain Visual
Studio subscription offerings, including the Visual Studio Professional and Enterprise subscription levels. Visual
Studio subscriptions are licensed on a per user basis and the software cannot be used in a production
environment,

« For more information on Visual Studio subscriptions that include access to SQL Server software, visit
hitps.//www visualstudio.com/subscriptions/

s For more information on Visual Studio licensing scenarios, download the Visual Studio Licensing White
Paper at hitps://www.visualstudio.com/wp-content/uploads/2019/05/Visual-Studio-2013-Licensing-
Whitepaper-March-2019 odf

Product evaluations

SQL Server 2019 Evaluation Edition is a fully functional trial version of SQL Server 2019 software that
automatically expires after 180 days. Microsoft Volume Licensing customers can also install and evaluate non-
expiring software versions of any of the SQL Server 2019 products for 60 days before requiring a purchase.

« To discover the power of SQL Server 2019, download the free SQL Server 2019 Evaluation at
httpoy//www.microsofi.com/en-us/evalcenter/evaluate-sgl-servar

Licensing SQL Server in a multiplexed application environment

“Multiplexing” refers to the use of hardware or software to pool connections, reroute information, or reduce
the number of devices or users that directly access or use SQL Server. Multiplexing can also include reducing
the number of devices or users SQL Server directly manages.

When licensing SQL Server software under the Server+CAL licensing model, users and devices that indirectly
access SQL Server data through another application or hardware device still require SQL Server CALs.

» Multiplexing does not reduce the number of Microsoft licenses required. Users are required to have the
appropriate licenses, regardless of their direct or indirect connection to SQL Server.

= Any user or device that accesses the server, files, data or content provided by the server that is made
available through an automated process requires a SQL Server CAL

s The number of tiers of hardware or software between the SQL Server and the user or devices that ultimately
use its data, services, or functionality does not affect the number of CALs required.
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» Manual transfer of data from employee to employee does not necessitate the requirement of a CAL for the
receiving employee. For example, if an employee sends a Microsoft Office Excel ® version of a report to

another employee, the receiving employee does not require a CAL {as long as the report does not access a
server running SQL Server in some way).

Without Multiplexing

. R Users directly accessing SQL Server
Licensed in the

Server+CAL madel .

With Multiplexing User CALs
required

2 9 &

Users accessing SQL Server
through another application

This figure fllustrates the licenses used in the Server+CAL licensing model via multiplexing.

SQL Server CALs are required for users or devices that directly input into, query, or view data from a SQL Server
database. Similarly, SQL Server CALs are required for users or devices that input data into, duery, or view data
from a SQL Server database through a pooling device {such as the CRM Server in the figure above). This

includes users who view data through web-based applications or enter information into a database through an
intarmediary product.

When users actively send SQL Server data by email or other messaging technology, recipient users do not
require a SQL Server CAL. With multiplexing, these rules do not change. Likewise, the paper distribution of data
does not require SQL Server CALs for the recipients of the paper report. Users who receive data directly or

indirectly from SQL Server require CALs, but if these users print the data, recipient users do|not require a SQL
Server CAL.

» For more details on how multiplexing affects the licensing of SQL Server 2019 productsjunder the
Server+CAL model, download the Multiplexing — CAL Requirements Volume Licensing Brief at
http.//download.microseft.com/download/8/7/3/8733d036-92b0-4ch8-8912-
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tional product information

Upgrades, downgrades and step-ups
When licensing SQL Server 2019 software, several deployment options are available to support a variety of
customer upgrade scenarios.

= Version upgrade rights are offered as a Software Assurance (SA) benefit for qualified licenses and allow
customers access to upgrade their deployments at no additional cost. Existing SQL Server 2016 software
licenses covered by SA are automatically upgraded to licenses for the corresponding SQL Server 2019
edition.

s Cross edition rights are currently available for certain SQL Server products only and allow customers to
deploy an alternate (usually lower) edition in place of the currently licensed edition. SQL Server cross
edition rights can be combined with the version downgrade rights (available for all products offered under
a Volume Licensing Agreement) that allow customers to deploy prior versions of the software in place of
the currently licensed version. In some cases, rights to deploy prior versions of product editions other than
the edition currently licensed may also be allowed.

Note: When using version downgrade or cross edition deployment rights, the product use rights for the
originally licensed version and edition still apply.

Software deployrhent options for SQL Server

Can choose to deploy:
Software edition

Customers licensed for:

. SQL Server 2019 Standard Edition Server

SQL Server Standard Server

SQL Server Workgroup

_ SQL Server for Sma!i Business

5QL Server 2019 Standard Edition (fere

 SQL Server 2019 Enterprise Edition Core

- SQL Server Standard Core

SQL Server Web (non-SPLA only)

[ S Server Workgrcup
SQL Server Enterprise Core

i SQL Server Business lntelirgence

i

SQL. Server Standard Core

i SQL Server Datacenter

L”2908 R2 or earlrer i

2008 RZ or earher .

{2019 or ear |er

2(}08 Rz or earher o
2019 or earlier

2aoaRzoreamer__ o
20?9 or earlier ‘:
20?4 or earlrer

] , 2019 or earlier

2008 Rz or earher

Th(s table shows deployment options available to customers with SQl. Server 2019 Ircenses SQE. Server 2019 product terms appEy

= Edition step-ups are offered as a Software Assurance (SA) benefit in certain Volume Licensing programs
only and allow customers to move from a lower product edition. SQL Server 2019 Standard Edition Core
licenses can step-up to SQL Server 2019 Enterprise Edition Core licenses only. To be eligible to step-up to a
higher edition, the lower edition license must be covered by SA. Step-Ups between licensing models are

not atllowed.

SGL Server 2019 migration options for Software Assurance customers

To facilitate a smooth transition to the product edition and licensing model changes, Microsoft continues to
offer upgrade options to help customers who have invested in Software Assurance benefits to protect their
current software investments.
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For SQL Server Enterprise Edition licenses with Software Assurance
Existing SQL Server Enterprise Edition server licenses continue to have tremendous value an
availability of ongoing SA coverage, customers licensed under the Server+CAL model can 1@
latest product enhancements and advanced capabilities of Enterprise Edition, As such, thers
programmatic conversions to core licenses. However, no new SQL Server Enterprises edition
be purchased.

Additional considerations when licensing SQL Server Enterprise under the Server+CAL
Server 2019 Enterprise Edition software licensed under the Server+CAL model is intended a
limited to only run on servers with a total of twenty cores or less:

based version. Customers must run the software version for which they are licensed.

For customers running SQL Server 2019 Enterprise Edition server-based software instan
environment, that OSE is only permitted to access a maximum of twenty physical cores.
technical limit is also enforced.

of VMs associated with a single server license (up to four per server license) can only ac
hardware threads of combined power at any time.

For SQL Server Parallel Data Warehouse (PDW) licenses with Software Assurance

As of June 1, 2016, Microsoft no longer offers standalone SQL Server PDW core licenses ang
only use Enterprise Edition core licenses with SA coverage to run the SQL Server PDW softw

Platform System (APS) appliances.

« Customers with Enterprise Agreements effective on or before June 1, 2016 can continug
additional SQL. Server PDW licenses—and upgrade those licenses to SQL Server 2019—

their current enroliment term.

After their current term expires, SA coverage can be renewed and maintained on SQL S¢
Edition core licenses to provide continued access to PDW software deployment rights a
including access to future software releases.

For SQL Server Business Intelligence Edition licenses with Software Assurance
SQL. Server 2014 was the last version of the SQL Server Business Intelligence Edition. Custon
coverage on qualifying Business Intelligence Edition server licenses on June 1, 2016 are elig
and use SQL Server 2019 Enterprise {Server+CAL) software with those licenses.

For full details on the migration options and additional license grants available to curre
with eligible SQL Server PDW or Business Intelligence licenses, refer to the June 1, 2016
Microsoft Volume Licensing Product Terms.

]
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Licensing SQL Server for the Analytics Platform System

SQL Server Parallel Data Warehouse (PDW) is a specialized edition of SQL Server software which is only
available as a component of the Analytics Platform System (APS) appliance. APS appliances provide data
warehouse solutions that are offered only through preferred hardware partners.

Simple to deploy, SQL Server PDW is delivered as a component of a pre-built APS appliance with software,
hardware, and networking components already pre-installed and configured to maximize data warehouse
performance. Designed to grow with a customer's data warehousing needs, APS appliances can scale from a
quarter rack configuration to a multiple rack solution supporting petabytes of data.

Running SQL Server PDW is dane through SQL Enterprise Edition Per Core licensing with SA coverage. The
number of SQL Server Enterprise Edition core licenses for an APS appliance will depend on the total number of
physical cores in the SQL Server PDW compute servers configured within the appliance.

Note: an APS appliance is defined to be a single unit made up of two or more active compute servers (also
called compute nodes) that are controlled by a single PDW control VM (virtual OSE}.

When licensing an APS appliance, all physical cores on all active SQL Server PDW compute servers must be fully
licensed to run the SQL Server PDW software. For example, a quarter rack appliance configured with two active
SQL Server PDW compute servers—each with two 8-core processors—would require a total of 32 SQL Server
Enterprise Edition core licenses.

Control

Failover

Y& Rack Analytics Platform System

Compute

——— Storage

This figure depicts the architecture of a representative quarter rack APS appliance,

Additional considerations when licensing APS Appliances:

s The underlying Windows Server Standard Edition software is acquired with the appliance hardware through
an OEM license. Software Assurance (SA) coverage for Windows Server Standard Edition must be added
through an applicable Microsoft Volume Licensing program.

— Windows Server CALs with SA are also required for all users accessing the APS appliance.

s Customers must additionally acquire software licenses with SA coverage for the SQL Server Enterprise and

requisite System Center Standard software components through a Volume Licensing program.

© 2019 Microsoft Corporation. All rights reserved. This document is for informational purposes only. Microsoft makes no warranties, express or implied, in this document.
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SQL Server software running on the PDW apptiance control server is considered Additional

While SQL Server Enterprise core licenses are only required for the active compute nodss in an appliance,

all servers—including the control server and passive failover servers configured inthe a

ppliance—must be

fully licensed for both Windows Server Standard and System Center Standard Edition software.

Licensing by individual OSE is not applicable to SQL Server PDW software deployments.

As noted above, all

physical cores on all active compute servers in the APS appliance running SQL Server POW must be fully

licensed for SQL Server Enterprise Edition.

Server Software and

does not need to be separately licensed when all active compute servers are fully licensed as defined above.

Additional product licensing resources

For more information about licensing SQL Server 2019, including what is new with this version, please visit the

following websites:

-]
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For detailed SQL Server product information, including new version features, edition comparisons,

benchmarks, competitive comparisons and more, visit htips://www.microsoft.com/en-us

/sql-server/sai-

server-2019

To learn more about how to buy SQL Server 2019, including frequently asked licensing
SQL Server Buyer's Guide located at https://www.microsoft.com/en-us/Licensing/produ

questions, view the

SEIVer.aspx
For SQL Server 2019 product terms, licensing briefs and other information on Microsoft
topics, visit http://www.microsoftvolumelicensing.com/
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