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Introduction M/‘

The goal of this documentation is to provide a high-level overview of geo-clustering using Windows Server 2012 for both (I
7~
v

- .D v
high availability and disaster recovery. An understanding of what geo-clustering is and what needs to be considered form U T D A T E J
the foundation of successful implementations. \O/‘ P
This document is intended for technology architects and system administrators who are responsible for architecting,

creating and managing IT environments that utilizes Microsoft Windows Server Technologies and familiar with the concepts of Windows Server Failover Cluster (WSFC.)

The Business Need For Geo-Clustering

Businesses have demanded high availability in mission-critical systems to make sure business continuity is achieved. In the past, this has been provided for by
traditional Microsoft Windows Server Failover Clusters that consists of two or more cluster nodes in the same physical location that have access to shared storage. This
is typically referred to as local high availability and provides redundancy and availability should a component in an application architecture fail or experiences
degradation in the level of service provided.

Local high availability addresses the business concern regarding recovery time objective (RTO) - the maximum amount of time it takes to restore a business process
or an application system after a service disruption to avoid unacceptable loss as defined by the business. While local high availability would be sufficient for most
mission-critical business applications, it does not address the risk of severe catastrophic failures like the loss of an entire data center or natural calamities like
earthquakes and hurricanes. In the past, this was typically addressed by taking backups from the production data center and restoring them to a remote disaster
recovery (DR) data center. While this strategy addresses the issue, it does not meet an organization's applicable recovery point objective (RPO) - the maximum point in
time to which a business process or an application system can afford data loss - which also ties back in to the RTO in order to restore a business process or application
system in a remote data center.

Geo-clustering - also called multi-subnet clustering, wide area network (WAN) clustering and stretched clustering - addresses both RPO and RTO when a severe
catastrophic failure occurred and affected the production data center. It involves having two or more cluster nodes but, unlike the traditional Microsoft Windows Server
Failover Clusters that have the nodes in the same physical locations, the nodes are located in different geographical locations forming a single highly available system.
Implementing geo-clustering as both a high availability and disaster recovery solution can be a viable strategy to meet your organization's recovery objectives and
service level agreements (SLA.) Depending on the desired architecture, several factors need to be considered when planning and implementing a geo-clustering
solution. While the concepts described in this whitepaper apply to any cluster-aware applications, the main focus will be on Microsoft SQL Server 2012 and higher
versions running as a failover clustered instance on the geo-cluster WSFC.

Single-Location Clustering Versus Geo-Clustering

To better understand geo-clustering concepts, we can compare it to the traditional WSFC that is typically implemented as a high availability solution for applications
running on the Microsoft Windows Server platform. A graphic is shown below to demonstrate their similarities and differences.

Tessell Exhibit 1121
Tessell v. Nutanix
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In a traditional WSFC, all of the nodes in the cluster reside in the same physical location and connected to the same shared storage. Whereas in geo-clustering, the
nodes can be in different geographical locations and are connected to different storage subsystem. However, the storage subsystem used by one node is an exact
replica of the storage subsystem being used by the other nodes.

This is referred to as asymmetric storage configuration in WSFC and was introduced as a deployment option in Windows Server 2008 via a hotfix (for more information
about this hotfix, see the Knowledge Base article Hotfix to add support for asymmetric storages to the Failover Cluster Management MMC snap-in for a failover cluster
that is running Windows Server 2008 or Windows Server 2008 R2)) Storage or block-level replication can be handled by a third-party application like StarWind Virtual
SAN and is outside of the Windows Server operating system. Because of the differences between the two implementations, several factors need to be considered for
proper design of the architecture, keeping in mind meeting recovery objectives and SLAs.

Planning and Considerations

This section highlights planning considerations, requirements, and prerequisites to consider before implementing a geo-cluster solution for high availability and disaster
recovery using Windows Server 2012.

Quorum Considerations

In a traditional WSFC, the concept of a quorum is typically achieved by introducing a shared storage resource in an even number of nodes to achieve majority of votes in
order for the cluster to function. Windows Server 2008 introduced four different quorum models: Node Majority, Node and File Share Majority, Node and Disk
Majority, No Majority:

geo-cluster are not connected to the same storage subsystem, the quorum model used by the traditional WSFC no longer makes sense.

By default, all of the nodes in a cluster has a vote. In a 2-node cluster (or any even number of nodes,) the shared storage resource provides a tie-breaker to achieve
majority of votes. For a geo-cluster implementation, the Node and File Share Majority quorum model provides an alternative to the shared storage resource required in
a Node and Disk Majority quorum model, where, ideally, the file share resides in a data center that is independent of both the production and DR data centers. A
sample diagram is shown below to describe this architecture.

This architecture and quorum model allows loss of network connectivity between the two nodes, and even the file share, without the risk of the entire cluster shutting
down. However, it is not enough to have only 2 nodes in the WSFC because it does not provide for local high availability. A false positive may trigger the cluster to
failover to the remote data center, making the application connecting to the cluster cross over the wide area network which may introduce latency and performance
degradation. Also, it is not cost effective to have an independent data center specifically just for the file share. We want to make sure that the cluster will only failover to
the DR data center in the event of a catastrophic failure or when manually initiated as part of a DR exercise.

To achieve both high availability and disaster recovery with a geo-cluster implementation, a traditional 2-node cluster can be implemented in the production data
center and a 3rd node with asymmetric storage on the DR data center, as shown in the sample diagram below.
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With the recommended architecture, we need to ensure that the quorum of the nodes in the production data center is not compromised by outages in the DR data
center or loss of connectivity between the two data centers. This can be done by disabling the voting option of the cluster node in the DR data center and implementing
either a Node and Disk Majority or Node and File Share Majority quorum model to still achieve majority of votes. As a best practice, the total number of votes for the
WSFC should be an odd number. If there is an even number of voting nodes, consider adjusting the quorum voting by applying the guidelines in the Recommended
Adjustments to Quorum Voting section in SQL Server Books Online.

Alternatively, an additional cluster node can also be introduced in the production data center and configure the cluster to use the Node Majority quorum model. The
choice of quorum model and configuration should be dictated by the recovery objectives, SLAs and within reasonable cost.

NOTE: The concept of Dynamic Witness is introduced in Windows Server 2012 R2 with the dynamic quorum enabled, by default. This means that the cluster
dynamically adjusts the vote of the witness - whether it be a disk or a file share - based on the number of available voting nodes.

Network Considerations

In previous versions of the Windows Server operating system, a stretched virtual local area network or VLAN is required to implement a cluster that spans multiple
geographical locations. This made it more challenging for network engineers to design the infrastructure required to support geo-clusters. Starting with Windows
Server 2008, a geo-cluster can contain nodes in different network subnets. This means that a cluster resource's client access point remain the same when it fails over to
a cluster node residing on a different network subnet (for more information on client access points in a WSFC, see Understanding Access Points (Names and [P
Addresses) in a Failover Cluster) In a SQL Server failover clustered instance, the client access point is the virtual server name assigned to the instance.

Because a Windows Server 2008 and higher geo-cluster can contain nodes in different network subnets, the number of virtual IP addresses for the client access point
should be the number of network subnets where the cluster nodes reside. When failing over a clustered resource to a node on a different subnet, the virtual IP address
assigned to the client access point will be in the IP address range of that subnet. Depending on the recovery objectives and service level agreements, this may affect
client applications' connectivity to the client access point. A client will cache the DNS entry corresponding to the client access point equivalent to its Time-To-Live (TTL)
property value.

The default TTL value of a DNS entry is 12200 seconds or 20 minutes. This means that a client will have, at most, 20 minutes before it queries the DNS server again for a
new IP address value assigned to the client access point. If this value is beyond your recovery objectives, you can adjust the client access point's TTL value to meet your
objectives. Be careful not to set the TTL value way too low that it severely impacts your network infrastructure. For example, if you set the TTL value to 1 minute and you
have hundreds, or even thousands, of client applications connecting to the client access point, your network and DNS servers will get overloaded with DNS client
requests every minute.

Another consideration when working with geo-cluster nodes is the frequency of the DNS servers to replicate to the other DNS servers. Ideally, each geographical
location should have its own DNS server and Active Directory domain controller. In an Active Directory-integrated DNS zone, DNS server replication frequency is the
same as that of Active Directory replication. When a client access point is created, a corresponding virtual computer object in Active Directory is created. This object
gets replicated to the other domain controllers in the network and is the basis of the DNS entry that also gets replicated to the other DNS servers. Also, the nodes in the
cluster need to be joined in the same Active Directory domain. Talk to your network administrators for the configured value of your network's Active Directory replication
frequency and what other applications are dependent on it.

NOTE: WWindows Server 2012 R2 introduced the concept of Active Directory-detached cluster. This allows administrators to deploy a WSFC and a SQL Server failover
clustered instance without dependencies in Active Directory for the client access point. However, for a SQL Server failover clustered instance, it is recommended to
have client applications authenticate using SQL Server authentication instead of Kerberos.

Still another consideration when working with geo-cluster nodes is the communication between cluster nodes or what is commonly known as “heartbeat” There are two
major settings that affect heartbeat. First, the frequency at which the nodes send signals to the other nodes in the cluster (subnet delays) and, second, the number of
heartbeats that a node can miss before the cluster initiates a failover (subnet threshold). In a traditional WSFC, these settings were rarely modified because the delay
and threshold values are tolerable enough for the cluster to handle without initiating a false failover. However, in a geo-cluster environment, when the cluster nodes are
separated by geographical locations, inter-node communication may take longer and could possibly miss heartbeats. The table below outlines the default values for
cluster subnet delays and thresholds, respectively.
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The cluster heartbeat configuration settings are considered advanced settings and are only exposed via the Windows PowerShell Failover Cluster Modules. Adjust
these cluster parameters accordingly and monitor appropriately. Discuss them with your network engineers to understand potential issues with network and how they
can impact your cluster environment.

Client Connectivity

In a traditional WSFC, client applications need not worry about the multiple virtual IP addresses assigned to client access points because they only have one. In a geo-
cluster, there will be multiple virtual IP addresses assigned to a client access point. This means that when a client queries the DNS for the client access point, it will try to
connect to the first IP address in the list, depending on the priority of the DNS servers assigned to it. Legacy client applications do not have reconnection logic to try all
of the virtual IP addresses assigned to the client access point and, therefore, will not be able to establish connectivity to the clustered resource. This translates to
system unavailability from the client application's point of view even when the clustered resource is online and available. In order for client applications to be able to
handle multiple virtual IP addresses for a client access point, they need to either be using at least

- the SQL Server Native Client 11.0 the Data Provider for SQL Server in NET Framework 4.02
« the Microsoft JDBC Driver 4.0 for SQL Server

A new connection string attribute named MultiSubnetFailover is made available to allow client applications to try all the virtual IP addresses assigned for the client
access point and connects to the first one that responds. This improves a client application's connectivity after a failover and, therefore, reduce overall system
downtime. Legacy client applications need to update their client libraries to support the MultiSubnetFailover attribute.

Since there is no shared storage for all of the nodes in a geo-cluster, data must be replicated between the storage subsystems used by the nodes at each of the
physical locations. Data replication at the storage or block-level can be handled by a third-party application like StarWind Virtual SAN and is outside of the Windows
Server operating system. While the local nodes need access to the storage subsystem in their own location, there is also connectivity between the storage units used to
link them together.

This connectivity allows the cluster nodes to take exclusive ownership of the storage during failover and also improves availability and 1/0 performance. This concept of
storage or block-level replication is the backbone of geo-clustering.

Since the storage is replicated between the different storage subsystems in the cluster, it is important to understand the capabilities of the storage subsystem to make
sure that they meet your recovery objectives and service level agreement. The amount of data loss that can be occurred during a failover to a remote data center is
dependent on the capabilities of the storage subsystem and the network bandwidth between the nodes of the cluster. There are two types of data replication -
synchronous and asynchronous - both of which have direct impacts to the amount of data loss and 1/0 performance. With synchronous storage replication, data that
has been changed on one storage subsystem is not considered completed unless the same change has been applied to all of the storage subsystems participating in a
replication topology.

This type of storage replication holds the promise of no data loss when a cluster failover occurs on a remote data center. However, since the 1/0 performance of the
storage subsystem is dependent on the network bandwidth between the cluster nodes, synchronous storage replication is ideal for high bandwidth, low latency
network connections where the cluster nodes are only separated by shorter distances. With asynchronous storage replication, data that has been changed on one
storage subsystem does not necessarily have to be applied immediately to the other storage subsystems in a replication topology in order to be considered completed.

This type of storage replication holds the promise of improved /0 performance but at the cost of potential data loss, thus, impacting the recovery objectives. Be sure to
perform extensive failover testing with the appropriate workload to verify if asynchronous replication can meet your allowable data loss in the event of a disaster.

Storage Considerations

Since there is no shared storage for all of the nodes in a geo-cluster, data must be replicated between the storage subsystems used by the nodes at each of the
physical locations. Data replication at the storage or block-level can be handled by a third-party application like StarWind Virtual SAN and is outside of the Windows
Server operating system. While the local nodes need access to the storage subsystem in their own location, there is also connectivity between the storage units used to
link them together.

This connectivity allows the cluster nodes to take exclusive ownership of the storage during failover and also improves availability and [/O performance. This concept of
storage or block-level replication is the backbone of geo-clustering.

Since the storage is replicated between the different storage subsystems in the cluster, it is important to understand the capabilities of the storage subsystem to make
sure that they meet your recovery objectives and service level agreement. The amount of data loss that can be occurred during a failover to a remote data center is
dependent on the capabilities of the storage subsystem and the network bandwidth between the nodes of the cluster. There are two types of data replication =
synchronous and asynchronous - both of which have direct impacts to the amount of data loss and /0 performance. With synchronous storage replication, data that
has been changed on one storage subsystem is not considered completed unless the same change has been applied to all of the storage subsystems participating in a
replication topology.

This type of storage replication holds the promise of no data loss when a cluster failover occurs on a remote data center. However, since the 1/0 performance of the
storage subsystem is dependent on the network bandwidth between the cluster nodes, synchronous storage replication is ideal for high bandwidth, low latency
network connections where the cluster nodes are only separated by shorter distances. With asynchronous storage replication, data that has been changed on one
storage subsystem does not necessarily have to be applied immediately to the other storage subsystems in a replication topology in order to be considered completed.

This type of storage replication holds the promise of improved /0 performance but at the cost of potential data loss, thus, impacting the recovery objectives. Be sure to
perform extensive failover testing with the appropriate workload to verify if asynchronous replication can meet your allowable data loss in the event of a disaster.

Summary

Geo-clustering on Windows Server 2012 provides customers with flexible design choices for building both a high availability and disaster recovery solution for mission
critical applications like SQL Server. Given the different considerations when implementing a successful geo-cluster solution, it is essential to work not just with the
database team but to collaborate closely with the other IT teams involved such as the network team and the server administration team.

The implementation of a geo-cluster solution requires additional complexity in terms of architecture design, implementation and operations and comes at an additional
cost. It is important to properly evaluate the overall benefits of implementing a geo-cluster solution, keeping in mind that the ultimate goal of implementing such a
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solution is to meet organizational recovery objectives and service level agreements.
Hey! Don't want to tinker with configuring all the settings? Looking for a fast-track to VSAN deployment?

Dmytro Malynka StarWind Virtual SAN Product Manager

We've got you covered! First off, all trial and commercial StarWind customers are eligible for installation and configuration assistance services. StarWind engineers will
help you spin up the PoC setup to properly evaluate the solution and will assist with the production deployment after the purchase. Secondly, once deployed, Star\Wind
VSAN is exceptionally easy to use and maintain. Hard to believe? Wait no more and book a Star\Wind VSAN demo now to see it in action!
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United States
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Afghanistan

Albania

Algeria
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Argentina

Armenia

Aruba

Australia

Austria

Azerbaijan

Bahamas

Bahrain

Bangladesh

Barbados

Belgium

Belize

Belorussia

Benin

Bermuda

Bhutan

Bolivia

Bosnia and Herzegovina

Botswana

Brazil

Brunei Darussalam
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Bulgaria
Burkina Faso
Burma
Burundi
Cambodia
Cameroon
Cape Verde
Cayman Islands
Central African Republic
Chad

Chile

China
Colombia
Comoros
Congo

Cook Islands
Costa Rica
Cote D'ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt

El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Faroe Islands
Fiji

Finland
Gabon
Gambia
Georgia
Ghana
Gibraltar
Greece
Guadeloupe
Guam
Guatemala
Guinea
Guinea-Bissau
Honduras
Hong Kong
Hungary
Iceland

India
Indonesia
Iran

Iraq

Ireland

Isle of Man
Israel

Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kiribati
Korea
Kuwait
Kyrgyzstan
Laos

Latvia
Lebanon
Lesotho
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Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macao
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mexico
Federated States of Micronesia
Moldova
Monaco
Mongolia
Montenegro
Morocco
Mozambique
Namibia
Nauru
Nepal
Netherlands
The Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Norway
Oman
Pakistan
Palau
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Helena
Saint Lucia
Saint Vincent
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia
Spain
Sri Lanka
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Sudan

Swaziland

Sweden
Switzerland

Syrian Arab Republic
Taiwan

Tajikistan

Tanzania

Thailand

Togo

Tonga

Trinidad and Tobago
Tunisia

Turkey
Turkmenistan
Uganda

Ukraine

United Arab Emirates
Uruguay

Uzbekistan
Venezuela

Vietnam

Yemen

Zambia

Zimbabwe

Country

+1

o Afghanistan (Qbwilzil)+93

« Albania (Shqipéri)+355

o Algeria (il al)+213

* American Samoa+1

« Andorra+376

* Angola+244

e Anguilla+1

« Antigua and Barbuda+1

« Argentina+54

e Armenia Qujwunwl)+374

« Aruba+297

« Ascension Island+247

« Australia+61

« Austria (Osterreich)+43

« Azerbaijan (Azerbaycan)+994
« Bahamas+1

e Bahrain (~2)+973

« Bangladesh (JI=ITH*N)+880
« Barbados+*1

« Belarus (benapycb)*375

« Belgium (Belgié)+32

* Belize+501

« Benin (Bénin)+229

e Bermuda+1

» Bhutan (agq)*975

« Bolivia+591

« Bosnia and Herzegovina (BocHa 1 XepuerosnHa)+387
« Botswana+267

« Brazil (Brasil+55

 British Indian Ocean Territory+246
e British Virgin Islands+1

« Brunei+673

« Bulgaria (Bbnrapus)+359

« Burkina Faso+226

o Burundi (Uburundi)+257

« Cambodia (g ™)+855

e Cameroon (Cameroun)+237
e Canada+1

« Cape Verde (Kabu Verdi)+238
« Caribbean Netherlands+599
« Cayman Islands+1

« Central African Republic (République centrafricaine)+236
« Chad (Tchad)+235

e Chile+56

e China (1 E)+86
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e Christmas Island+61

« Cocos (Keeling) Islands+61

« Colombia+57

o Comoros (il ,»)+269

« Congo (DRC) (Jamhuri ya Kidemokrasia ya Kongo)+243
« Congo (Republic) (Congo-Brazzaville)+242
« Cook Islands+682

« Costa Rica+506

« Cote dIvoire+225

« Croatia (Hrvatska)+385

o Cuba+53

« Curagao+599

e Cyprus (Kutmrpog)+357

« Czech Republic (Ceska republika)+420
« Denmark (Danmark)+45

« Djibouti+253

« Dominica+1

e Dominican Republic (Republica Dominicana)+1
« Ecuador+593

o Egypt (s=ae)+20

« ElSalvador+503

« Equatorial Guinea (Guinea Ecuatorial)+240
o Eritrea+201

« Estonia (Eesti)+372

« Eswatini+268

« Ethiopia+251

« Falkland Islands (Islas Malvinas)+500
» Faroe Islands (Foroyar)+298

« Fiji*679

« Finland (Suomi)+358

« France+33

« French Guiana (Guyane frangaise)*594
« French Polynesia (Polynéesie frangaise)+689
« Gabon+241

« Gambia+220

o Georgia (bygs®m39¢m)+995

¢ Germany (Deutschland)+49

« Ghana (Gaana)+233

« Gibraltar+350

« Greece (EANGd)+30

« Greenland (Kalaallit Nunaat)+299

« Grenada+1

« Guadeloupe+590

o Guam+1i

« Guatemala+502

o Guernsey+44

* Guinea (Guinée)+224

« Guinea-Bissau (Guiné Bissau)+245

« Guyana+592

« Haiti+509

« Honduras+504

« Hong Kong (&#&)+852

e Hungary (Magyarorszag)+36

« Iceland (island)+354

o India (HRd)+91

« Indonesia+62

e lran (0)_2)+Q8

o Iraq (8_~1)+964

« Ireland+353

« |sle of Man+44

o Israel (xw1)+Q72

« ltaly (Italia)+39

e Jamaica+1

o Japan (HZA)+81

o Jersey+44

« Jordan (02 )¥)+962

« Kazakhstan (KazaxcTtaHr)+7

e Kenya+254

o Kiribati+686

* Kosovo+383

o Kuwait (<uss)+965

« Kyrgyzstan (KbiprbiacTaH)+*996

* Laos (970)+856
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Latvia (Latvija)+371

Lebanon (ot)+g61

Lesotho+266

Liberia+231

Libya (La)+218

Liechtenstein+423

Lithuania (Lietuva)+370
Luxembourg+352

Macau (j®F9)+853

Madagascar (Madagasikara)+261
Malawi+265

Malaysia+60

Maldives+960

Mali+223

Malta+356

Marshall Islands+692
Martinique+596

Mauritania (W) 5)+222

Mauritius (Moris)+230

Mayotte+262

Mexico (México)+52

Micronesia+691

Moldova (Republica Moldova)*373
Monaco+377

Mongolia (MoHron)+976
Montenegro (Crna Gora)+382
Montserrat+1

Morocco (wxd)+212

Mozambique (Mogcambique)+258
Myanmar (Burma) (@%eo%%
Namibia (Namibié)+264

Nauru+674

Nepal(eftﬂﬂhgﬁ

Netherlands (Nederland)+31

New Caledonia (Nouvelle-Calédonie)+687
New Zealand+64

Nicaragua+505

Niger (Nijar)+227

Nigeria+234

Niue+683

Norfolk Island+672

North Korea (ZM BIF=3F0| 2101 Z3}=)+850
North Macedonia (CeBepHa MakenoHuja)+389
Northern Mariana Islands+1
Norway (Norge)+47

Oman (u£)+968

Pakistan (pti-Sb)+g2

Palau+680

Palestine (cxhulé)+g70

Panama (Panama)+507

Papua New Guinea+675
Paraguay+595

Peru (Peru)+51

Philippines+63

Poland (Polska)+48

Portugal+351

Puerto Rico+1

Qatar (Lki)+974

Réunion (La Réunion)+262

Romania (Romania)+40

Russia (Poccus)+7

Rwanda+250

Saint Barthélemy+590

Saint Helena+290

Saint Kitts and Nevis+1

Saint Lucia+1

Saint Martin (Saint-Martin (partie frangaise))+590
Saint Pierre and Miquelon (Saint-Pierre-et-Miquelon)+508
Saint Vincent and the Grenadines+1
Samoa+685

San Marino+378

Sao Tomeé and Principe (Sao Tomeé e Principe)+239
Saudi Arabia (3 sedl 4y =l 8Ludl)+966
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Senegal (Sénégal)+221
Serbia (Cp6uja)+381
Seychelles+248

Sierra Leone+232
Singapore+65

Sint Maarten+1

Slovakia (Slovensko)+421
Slovenia (Slovenija)+386
Solomon Islands+677
Somalia (Soomaaliya)+252
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South Korea (CHEHEI=)+82
South Sudan (sl sia)+211
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Switzerland (Schweiz)+41
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Taiwan (&7&)+886
Tajikistan+gg2
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Thailand (1ne)+66
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Togo+228
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Tonga+676

Trinidad and Tobago+1
Tunisia (b« 59)+216

Turkey (Turkiye)+go
Turkmenistan+993
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US. Virgin Islands+1
Uganda+256

Ukraine (YkpaiHa)+380
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United Kingdom+44

United States+1
Uruguay+598
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