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CHAPTER 7

Upgrading from SharePoint 2013  
to 2016 with PowerShell

Suppose your organization has a previous SharePoint farm version, and you would like to move the data to a 
new SharePoint 2016 farm. You have two paths:

•	 Upgrade your farm.

•	 Use a third-party tool.

This chapter will demonstrate the first approach, given that you have a 2013 farm.
The upgrade story has been a changing one between versions of SharePoint for the last decade. If 

you take a look back at SharePoint Portal Server 2003, you had three options for upgrading to SharePoint 
2007. The first option was to do an in-place upgrade, which simply required you to put in the installation 
media, start the upgrade wizard, and pray for the best. Unfortunately, this didn’t work well for customized 
SharePoint environments. The second option, called the gradual update, allowed you to run both SharePoint 
2003 and 2007 side by side. The last option was to do what Microsoft calls a database attach. This basically 
involved starting by creating a new SharePoint farm running the desired version of SharePoint, in this case 
2007, and attaching copies of your previous environment’s content databases. In many cases, the third 
option was the preferred one. People often decided while upgrading the software that they might as well 
upgrade the hardware as well. From SharePoint 2007 to 2010, Microsoft dropped the option to do gradual 
upgrades, and decided to allow only database-attach and in-place upgrades. With SharePoint 2016, the only 
option left to upgrade from a previous version is to attach a database to a new SharePoint 2016 server and 
upgrade it from there using PowerShell.

In Table 7-1 you will find migrations paths.

Table 7-1. Migration Paths

Steps Source Target Upgrade approach

1 MOSS 2007/WSS 3.0 SharePoint 2010 In Place upgrade or database attach 
upgrade or both

2 SharePoint 2010 SharePoint 2013 Database attach upgrade only

3 SharePoint 2013 SharePoint 2016 Database attach upgrade only
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Of course, there is no way to automate the upgrade process from beginning to end using PowerShell; 
however, you can use several cmdlets provided by SharePoint to help achieve your goal. This chapter is 
intended to be used as a quick reference guide for automating portions of your upgrade process. With the 
use of PowerShell, you will learn how to detect missing features in the new SharePoint 2016 farm, convert 
content databases to SharePoint 2016, create evaluation site collections to preview what the upgrade will 
look like, and finally, upgrade a site collection.

At the end of this chapter you will have learned how to create a PowerShell script to automate as much 
as possible the upgrade process of a SharePoint 2013 farm to SharePoint 2016.

Throughout this chapter we will use a demo environment that was built especially for demonstrating 
the upgrade process.

Why Should I Upgrade?
This is an excellent question; each case has its business justifications. If your current environment is 
satisfying your business objectives, then it is good for you, but if you are lacking capabilities that could 
enhance your business and you are looking for more, then you should look into SharePoint 2016. Following 
are some of the main enhancements; if you need more details, see the following link:

https://technet.microsoft.com/en-us/library/mt346121%28v=office.16%29.aspx?f=255&MSPPErr
or=-2147217396

•	 Large file support: SharePoint Server 2016 now supports uploading and 
downloading files larger than 2,047 MB.

•	 Min Role: This new feature in SharePoint Server 2016 allows a SharePoint farm 
administrator to define each server’s role in a farm topology.

•	 Zero down time while patching.

•	 Mobile Experience: SharePoint Server 2016 offers an improved mobile navigation 
experience.

•	 Hybrid: This feature in SharePoint Server 2016 enables you to integrate your on-
premises farm with Office 365 productivity experiences, allowing you to adopt the 
cloud at your own pace.

•	 Durable links: Resource-based URLs now retain links when documents are renamed 
or moved in SharePoint.

The Upgrade Process
The upgrade consists of the following broad steps :

 1. Create a new SharePoint 2016 farm.

 2. Make sure that your 2013 farm is updated as required to the  
SP2013+ service pack 1.

 3. Copy databases to the new farm.

 4. Upgrade service applications (in our example we will omit this stage).

 5. Upgrade content databases and site collections.

https://technet.microsoft.com/en-us/library/mt346121(v=office.16).aspx?f=255&MSPPError=-2147217396
https://technet.microsoft.com/en-us/library/mt346121(v=office.16).aspx?f=255&MSPPError=-2147217396
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Overview of the Source Environment
For demonstration purposes, the SharePoint 2013 environment we are using is a simple one that has one 
content database. In almost any real-life scenario, your source 2013 environment will have more than one 
content database and various types of service applications.

You should note that only six types of service applications in SharePoint 2013 have an upgrade option 
for 2016. Those are:

•	 Business Data Connectivity

•	 Managed Metadata

•	 PerformancePoint Services

•	 Secure Store

•	 User Profile

•	 Search

For more information about upgrading existing service applications to SharePoint 2016, please refer to 
the following TechNet article:

https://technet.microsoft.com/en-us/library/ee731990(v=office.16).aspx

Copying the Database to the New Farm
The simplest approach is to go to the SQL Server for the SharePoint 2013 farm and start making a backup of 
the database, and then copy it to the SharePoint 2016 farm as shown in Figure 7-1.

Figure 7-1. SQL Server task to back up the database

https://technet.microsoft.com/en-us/library/ee731990(v=office.16).aspx
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Then a dialog box will be opened, as shown in Figure 7-2.

Figure 7-2. Backing up the database that will be migrated

Then copy the files to the SharePoint 2016 SQL Server.

 ■ Note it is better to set the database to read-only from the database properties and, when you restore it on 
the new farm, return to read/write to guarantee that nothing has changed.
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Restoring the Database to the New Farm
Open the SQL Server 2014 Management Studio on the SQL Server for the SharePoint 2016 Farm and then 
right -click Databases and select Restore Database as shown in Figure 7-3.

Figure 7-3. Restoring the database that will be migrated

Then, as shown in Figure 7-4, select Device, click the ellipsis button to select the backup file, and then 
click OK.
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The database is now available on SQL Server.
Notes:

•	 Make sure that the account you use to copy the databases has access to SQL Server 
Management Studio on both the SharePoint Server 2013 with Service Pack 1 (SP1) 
and SharePoint Server 2016 environments and has access to a network location that 
can be accessed from both environments to store the copies of the databases.

•	 Make sure that the account you use to set the databases to read-only and read/write 
is a member of the db_owner fixed database role for the content databases that you 
want to upgrade.

Figure 7-4. Restoring the the database that will be migrated from restore dialog
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Upgrading the Content Database
We have completed the database copy/restore process and attached to the new SharePoint 2016 farm. You 
now need to tell your new SharePoint 2016 about the new database and that it actually contains SharePoint 
content databases. To do so, call the Mount-SPContentDatabase PowerShell cmdlet. This cmdlet requires you 
to pass in the URL of a web application to link the content databases. For the purpose of this demonstration, 
create a new SharePoint web application on port 8333 (port number chosen randomly) using PowerShell, 
and attach the content databases to it. The following PowerShell script will automate this process:

$ap = New-SPAuthenticationProvider
$admin = Get-SPManagedAccount domain\admin

$webApp = New-SPWebApplication -Name "DemoWebApp" -URL "http://localhost:8333" 
-ApplicationPool"DemoAppPool" -ApplicationPoolAccount $admin -AuthenticationProvider $ap

Mount-SPContentDatabase "ContentDB1" -webApplication http://localhost:8333

When you start running those commands, you will see a percentage of the database migrated until it 
reaches 100% as in Figure 7-5.

Figure 7-5. Mount migrated database to SharePoint 2016
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Figure 7-6. The database is migrated to SharePoint 2016.

Notes:

•	 If you have a custom solution, make sure to deploy it before you mount the database.

•	 If you get error messages, to obtain more information related to what the actual error 
really is, you can have a look at the log file generated in the 16 hive. Another option is 
to use the Test-SPContentDatabase PowerShell cmdlet that will take a look at your 
partially mounted database and write the associated upgrade errors on screen. 

In Figure 7-6 the migration is completed and you can see that the new web application now contains 
one site collection that was migrated from SharePoint 2013.
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If you would like to test to be sure that no content database requires upgrade, you can run this 
command as shown in Figure 7-8.

Get-SPContentDatabase | ft -Auto Name, NeedsUpgradeIncludeChildren

Figure 7-7. The migrated site

Figure 7-8. Testing whether the content databases need upgrade

 ■ Note  You can also use Format-Table instead of FT.

So now your farm has a migrated content database with one site collection as shown in Figure 7-9.

Now if we browse to the http://localhost:8333 we will get the site that was in the old SharePoint 2013 
farm as shown in Figure 7-7.
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You can also test the site collection upgrade status from Site Collection Administration by going to the 
site collection settings and clicking Site Collection Upgrade as shown in Figure 7-10.

Figure 7-9. Migrated content database and associated site collection

Figure 7-10. Site collection settings
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This will open the screen shown in Figure 7-11.

Figure 7-11. Site collection upgrade

Figure 7-12. Site collection Upgrade status

Then click Review Site Collection Upgrade Status to open the screen shown in Figure 7-12.

You will see that there are no errors, and upgrade completed successfully.
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Additional Steps
In a production environment, the upgrade will be a more complex process, and you will need to do some 
extra steps;

 1. Migrate customizations, like custom solution files, web parts, site definitions, 
custom web services, features, style sheets, web.config modifications and any 
custom component.

 2. Migrate user accounts to claims authentication if necessary.

 3. Update links that are used by InfoPath form templates.

 4. Migrate service applications.

 5. Perform a full crawl so that search will start working.

 6. It is also a good time to start looking into the app model if you are going to further 
customize or redevelop applications.

Summary
This is it: you are now qualified to upgrade your organization’s SharePoint 2013 environment to a brand-new 
shiny SharePoint 2016 one. You are now a PowerShell rock star! In this chapter, you learned how to upgrade 
to 2016 and you have automated its creation using PowerShell. It is important to remember that when you 
implement these upgrades, your users testing the upgraded environment should not put any business-
critical information in them. Then, when the official upgrade process is initiated, only data contained in the 
original site collection will be brought over.
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