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A convention-based object-object mapper.

AutoMapper uses a fluent configuration API to define an object-object mapping strategy. AutoMapper uses a
convention-based matching algorithm to match up source to destination values. AutoMapper is geared towards model
projection scenarios to flatten complex object models to DTOs and other simple objects, whose design is better suited
for serialization, communication, messaging, or simply an anti-corruption layer between the domain and application
layer.

AutoMapper supports the following platforms:
e NET Standard 2.1+
New to AutoMapper? Check out the Getting Started Guide page first.

Overview 1
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CHAPTER 1

Getting Started Guide

1.1 What is AutoMapper?

AutoMapper is an object-object mapper. Object-object mapping works by transforming an input object of one type
into an output object of a different type. What makes AutoMapper interesting is that it provides some interesting
conventions to take the dirty work out of figuring out how to map type A to type B. As long as type B follows
AutoMapper’s established convention, almost zero configuration is needed to map two types.

1.2 Why use AutoMapper?

Mapping code is boring. Testing mapping code is even more boring. AutoMapper provides simple configuration of
types, as well as simple testing of mappings. The real question may be “why use object-object mapping?”’ Mapping can
occur in many places in an application, but mostly in the boundaries between layers, such as between the Ul/Domain
layers, or Service/Domain layers. Concerns of one layer often conflict with concerns in another, so object-object
mapping leads to segregated models, where concerns for each layer can affect only types in that layer.

1.3 How do | use AutoMapper?

First, you need both a source and destination type to work with. The destination type’s design can be influenced by
the layer in which it lives, but AutoMapper works best as long as the names of the members match up to the source
type’s members. If you have a source member called “FirstName”, this will automatically be mapped to a destination
member with the name “FirstName”. AutoMapper also supports Flattening.

AutoMapper will ignore null reference exceptions when mapping your source to your target. This is by design. If you
don’t like this approach, you can combine AutoMapper’s approach with custom value resolvers if needed.

Once you have your types you can create a map for the two types using a MapperConfiguration and CreateMap.
You only need one MapperConfiguration instance typically per AppDomain and should be instantiated during
startup. More examples of initial setup can be seen in Setup.



Flattening.html
Custom-value-resolvers.html
Setup.html
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var config = new MapperConfiguration(cfg => cfg.CreateMap<Order, OrderDto>());

The type on the left is the source type, and the type on the right is the destination type. To perform a mapping, call
one of the Map overloads:

var mapper = config.CreateMapper();
// or
var mapper = new Mapper (config);

OrderDto dto = mapper.Map<OrderDto> (order);

Most applications can use dependency injection to inject the created IMapper instance.

AutoMapper also has non-generic versions of these methods, for those cases where you might not know the type at
compile time.

1.4 Where do | configure AutoMapper?

Configuration should only happen once per AppDomain. That means the best place to put the configuration code is in
application startup, such as the Global.asax file for ASP.NET applications. Typically, the configuration bootstrapper
class is in its own class, and this bootstrapper class is called from the startup method. The bootstrapper class should
construct a MapperConfiguration object to configure the type maps.

For ASP.NET Core the Dependency Injection article shows how to configure AutoMapper in your application.

1.5 How do | test my mappings?

To test your mappings, you need to create a test that does two things:
* Call your bootstrapper class to create all the mappings
* Call MapperConfiguration.AssertConfigurationlsValid

Here’s an example:

var config = AutoMapperConfiguration.Configure();

config.AssertConfigurationIsvValid();

4 Chapter 1. Getting Started Guide
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CHAPTER 2

Understanding Your Mappings

AutoMapper creates an execution plan for your mapping. That execution plan can be viewed as an expression tree
during debugging. You can get a better view of the resulting code by installing the ReadableExpressions VS extension.
If you need to see the code outside VS, you can use the ReadableExpressions package directly. This DotNetFiddle has
a live demo using the NuGet package, and this article describes using the VS extension.

var configuration = new MapperConfiguration(cfg => cfg.CreateMap<Foo, Bar>());
var executionPlan = configuration.BuildExecutionPlan (typeof (Foo), typeof (Bar));

Be sure to remove all such code before release.

For ProjectTo, you need to inspect IQueryable.Expression.

var expression = context.Entities.ProjectTo<Dto> () .Expression;



https://msdn.microsoft.com/en-us/library/mt654263.aspx?f=255&MSPPError=-2147217396
https://marketplace.visualstudio.com/items?itemName=vs-publisher-1232914.ReadableExpressionsVisualizers
https://www.nuget.org/packages/AgileObjects.ReadableExpressions
https://dotnetfiddle.net/aJYTGZ
https://agileobjects.co.uk/view-automapper-execution-plan-readableexpressions
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CHAPTER 3

The MyGet Build

AutoMapper uses MyGet to publish development builds based on the master branch. This means that the MyGet build
sometimes contains fixes that are not available in the current NuGet package. Please try the latest MyGet build before
reporting issues, in case your issue has already been fixed but not released.

The AutoMapper MyGet gallery is available here. Be sure to include prereleases.

3.1 Installing the Package

If you want to install the latest MyGet package into a project, you can use the following command:

Install-Package AutoMapper -Source https://www.myget.org/F/automapperdev/api/v3/index.
—Jjson —-IncludePrerelease



https://myget.org/feed/automapperdev/package/nuget/AutoMapper
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CHAPTER 4

Configuration

Create a MapperConfiguration instance and initialize configuration via the constructor:

var config = new MapperConfiguration(cfg => {
cfg.CreateMap<Foo, Bar>();
cfg.AddProfile<FooProfile>();

1)

The MapperConfiguration instance can be stored statically, in a static field or in a dependency injection con-
tainer. Once created it cannot be changed/modified.

var configuration = new MapperConfiguration(cfg => ({
cfg.CreateMap<Foo, Bar>();
cfg.AddProfile<FooProfile>();

1)

Starting with 9.0, the static API is no longer available.

4.1 Profile Instances

A good way to organize your mapping configurations is with profiles. Create classes that inherit from Profile and
put the configuration in the constructor:

// This is the approach starting with version 5
public class OrganizationProfile : Profile
{
public OrganizationProfile ()
{
CreateMap<Foo, FooDto>();
// Use CreateMap... Etc.. here (Profile methods are the same as_
—configuration methods)

}

(continues on next page)
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(continued from previous page)

// How it was done in 4.x — as of 5.0 this is obsolete:

// public class OrganizationProfile : Profile
/) A

// protected override void Configure ()

// {

// CreateMap<Foo, FooDto>();

// }

v

In earlier versions the Configure method was used instead of a constructor. As of version 5, Configure () is
obsolete. It will be removed in 6.0.

Configuration inside a profile only applies to maps inside the profile. Configuration applied to the root configuration
applies to all maps created.

4.1.1 Assembly Scanning for auto configuration

Profiles can be added to the main mapper configuration in a number of ways, either directly:

cfg.AddProfile<OrganizationProfile> () ;
cfg.AddProfile (new OrganizationProfile());

or by automatically scanning for profiles:

// Scan for all profiles in an assembly

// ... using instance approach:

var config = new MapperConfiguration(cfg => {
cfg.AddMaps (myAssembly) ;

b

var configuration = new MapperConfiguration(cfg => cfg.AddMaps (myAssembly)) ;

// Can also use assembly names:
var configuration = new MapperConfiguration (cfg =>
cfg.AddMaps (new [] |
"Foo.UI",
"Foo.Core"
1)
)i

// Or marker types for assemblies:
var configuration = new MapperConfiguration(cfg =>
cfg.AddMaps (new [] {
typeof (HomeController),
typeof (Entity)
1)
)i

AutoMapper will scan the designated assemblies for classes inheriting from Profile and add them to the configuration.

4.2 Naming Conventions

You can set the source and destination naming conventions

10 Chapter 4. Configuration
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var configuration = new MapperConfiguration(cfg => {
cfg.SourceMemberNamingConvention = LowerUnderscoreNamingConvention.Instance;
cfg.DestinationMemberNamingConvention = PascalCaseNamingConvention.Instance;
1)

This will map the following properties to each other: property_name —-> PropertyName

You can also set this per profile

public class OrganizationProfile : Profile

{

public OrganizationProfile ()

{

SourceMemberNamingConvention = LowerUnderscoreNamingConvention.Instance;
DestinationMemberNamingConvention = PascalCaseNamingConvention.Instance;
//Put your CreateMap... Etc.. here

If you don’t need a naming convention, you can use the ExactMatchNamingConvention.

4.3 Replacing characters

You can also replace individual characters or entire words in source members during member name matching:

public class Source
{
public int Value { get; set; }
public int Aviator { get; set; }
public int SubAirlinaFlight { get; set; }
}
public class Destination
{
public int Value { get; set; }
public int Aviator { get; set; }
public int SubAirlineFlight { get; set; }

We want to replace the individual characters, and perhaps translate a word:

var configuration = new MapperConfiguration (c =>
{
c.ReplaceMemberName ("A", "A");
c.ReplaceMemberName ("1", "i");
c.ReplaceMemberName ("Airlina", "Airline");

)i

4.4 Recognizing pre/postfixes

Sometimes your source/destination properties will have common pre/postfixes that cause you to have to do a bunch of
custom member mappings because the names don’t match up. To address this, you can recognize pre/postfixes:

4.3. Replacing characters 11
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public class Source {
public int frmvValue { get; set; }
public int frmValue2 { get; set; }

}

public class Dest {
public int Value { get; set; }
public int Value2 { get; set; }

}

var configuration = new MapperConfiguration(cfg => {
cfg.RecognizePrefixes ("frm");
cfg.CreateMap<Source, Dest>();

}) i

configuration.AssertConfigurationIsvalid();

By default AutoMapper recognizes the prefix “Get”, if you need to clear the prefix:

var configuration = new MapperConfiguration (cfg => {
cfg.ClearPrefixes();
cfg.RecognizePrefixes ("tmp") ;

P

4.5 Global property/field filtering

By default, AutoMapper tries to map every public property/field. You can filter out properties/fields with the prop-
erty/field filters:

var configuration = new MapperConfiguration(cfg =>
{
// don't map any fields
cfg.ShouldMapField = fi => false;

// map properties with a public or private getter
cfg.ShouldMapProperty = pi =>
pi.GetMethod != null && (pi.GetMethod.IsPublic || pi.GetMethod.
—IsPrivate);

)i

4.6 Configuring visibility

By default, AutoMapper only recognizes public members. It can map to private setters, but will skip internal/private
methods and properties if the entire property is private/internal. To instruct AutoMapper to recognize members with
other visibilities, override the default filters ShouldMapField and/or ShouldMapProperty :

var configuration = new MapperConfiguration(cfg =>

{
// map properties with public or internal getters
cfg.ShouldMapProperty = p => p.GetMethod.IsPublic || p.GetMethod.IsAssembly;
cfg.CreateMap<Source, Destination>();

1)

Map configurations will now recognize internal/private members.

12 Chapter 4. Configuration
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4.7 Configuration compilation

Because expression compilation can be a bit resource intensive, AutoMapper lazily compiles the type map plans on
first map. However, this behavior is not always desirable, so you can tell AutoMapper to compile its mappings directly:

var configuration = new MapperConfiguration(cfg => {});
configuration.CompileMappings () ;

For a few hundred mappings, this may take a couple of seconds. If it’s a lot more than that, you probably have some
really big execution plans.

4.7.1 Long compilation times

Compilation times increase with the size of the execution plan and that depends on the number of properties and their
complexity. Ideally, you would fix your model so you have many small DTOs, each for a particular use case. But you
can also decrease the size of the execution plan without changing your classes.

You can set MapAtRuntime per member or MaxExecutionPlanDepth globally (the default is one, set it to
Z€ero).

These will reduce the size of the execution plan by replacing the execution plan for a child object with a method call.
The compilation will be faster, but the mapping itself might be slower. Search the repo for more details and use a
profiler to better understand the effect. Avoiding PreserveReferences and MaxDepth also helps.

4.7. Configuration compilation 13
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CHAPTER B

Configuration Validation

Hand-rolled mapping code, though tedious, has the advantage of being testable. One of the inspirations behind Au-
toMapper was to eliminate not just the custom mapping code, but eliminate the need for manual testing. Because the
mapping from source to destination is convention-based, you will still need to test your configuration.

AutoMapper provides configuration testing in the form of the AssertConfigurationIsValid method. Suppose we have
slightly misconfigured our source and destination types:

public class Source

{
public int SomeValue { get; set; }

public class Destination

{
public int SomeValuefff { get; set; }

In the Destination type, we probably fat-fingered the destination property. Other typical issues are source member
renames. To test our configuration, we simply create a unit test that sets up the configuration and executes the Assert-
ConfigurationIsValid method:

var configuration = new MapperConfiguration(cfg =>
cfg.CreateMap<Source, Destination>());

configuration.AssertConfigurationIsvalid();

Executing this code produces an AutoMapperConfigurationException, with a descriptive message. AutoMapper
checks to make sure that every single Destination type member has a corresponding type member on the source

type.

15
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5.1 Overriding configuration errors

To fix a configuration error (besides renaming the source/destination members), you have three choices for providing
an alternate configuration:

e Custom Value Resolvers
* Projection
* Use the Ignore() option

With the third option, we have a member on the destination type that we will fill with alternative means, and not
through the Map operation.

var configuration = new MapperConfiguration(cfg =>
cfg.CreateMap<Source, Destination> ()
.ForMember (dest => dest.SomeValuefff, opt => opt.Ignore())
)

5.2 Selecting members to validate

By default, AutoMapper uses the destination type to validate members. It assumes that all destination members need to
be mapped. To modify this behavior, use the CreateMap overload to specify which member list to validate against:

var configuration = new MapperConfiguration(cfg =>
cfg.CreateMap<Source, Destination> (MemberList.Source);
cfg.CreateMap<Source2, Destination2> (MemberList.None);
)i

To skip validation altogether for this map, use MemberList .None.

5.3 Custom validations

You can add custom validations through an extension point. See here.

16 Chapter 5. Configuration Validation
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CHAPTER O

Dependency Injection

6.1 Examples

6.1.1 ASP.NET Core

There is a NuGet package to be used with the default injection mechanism described here and used in this project.

You define the configuration using profiles. And then you let AutoMapper know in what assemblies are those profiles
defined by calling the IServiceCollection extension method AddAutoMapper at startup:

services.AddAutoMapper (profileAssemblyl, profileAssembly2 /x, ...%*/);

or marker types:

services.AddAutoMapper (typeof (ProfileTypeFromAssemblyl), |
—typeof (ProfileTypeFromAssembly2) /x*, ...#*/);

Now you can inject AutoMapper at runtime into your services/controllers:

public class EmployeesController ({
private readonly IMapper _mapper;

public EmployeesController (IMapper mapper) => _mapper = mapper;

// use _mapper.Map or _mapper.ProjectTo

6.1.2 AutoFac

There is a third-party NuGet package you might want to try.
Also, check this blog.

17
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6.1.3 Other DI engines

6.2 Low level API-s

AutoMapper supports the ability to construct Custom Value Resolvers, Custom Type Converters, and Value Converters
using static service location:

var configuration = new MapperConfiguration(cfg =>

{

cfg.ConstructServicesUsing (ObjectFactory.GetInstance);

cfg.CreateMap<Source, Destination>();
)i

Or dynamic service location, to be used in the case of instance-based containers (including child/nested containers):

var mapper = new Mapper (configuration, childContainer.GetInstance);

var dest = mapper.Map<Source, Destination> (new Source { Value = 15 });

6.3 Queryable Extensions

Starting with 8.0 you can use IMapper.ProjectTo. For older versions you need to pass the configuration to the
extension method IQueryable.ProjectTo<T> (IConfigurationProvider).

Note that ProjectTo is more limited than Map, as only what is allowed by the underlying LINQ provider is sup-
ported. That means you cannot use DI with value resolvers and converters as you can with Map.

18 Chapter 6. Dependency Injection
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CHAPTER /

Projection

Projection transforms a source to a destination beyond flattening the object model. Without extra configuration, Au-
toMapper requires a flattened destination to match the source type’s naming structure. When you want to project
source values into a destination that does not exactly match the source structure, you must specify custom member
mapping definitions. For example, we might want to turn this source structure:

public class CalendarEvent

{
public DateTime Date { get; set; }
public string Title { get; set; }

Into something that works better for an input form on a web page:

public class CalendarEventForm

{
public DateTime EventDate { get; set; }
public int EventHour { get; set; }
public int EventMinute { get; set; }
public string Title { get; set; }

Because the names of the destination properties do not exactly match the source property (CalendarEvent .Date
would need to be CalendarEventForm.EventDate), we need to specify custom member mappings in our type
map configuration:

// Model
var calendarEvent = new CalendarEvent

{
Date = new DateTime (2008, 12, 15, 20, 30, 0),
Title = "Company Holiday Party"

}i

// Configure AutoMapper
var configuration = new MapperConfiguration (cfg =>

(continues on next page)
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(continued from previous page)

cfg.CreateMap<CalendarEvent, CalendarEventForm> ()
.ForMember (dest => dest.EventDate, opt => opt.MapFrom(src => src.Date.Date))
.ForMember (dest => dest.EventHour, opt => opt.MapFrom(src => src.Date.Hour))
.ForMember (dest => dest.EventMinute, opt => opt.MapFrom(src => src.Date.
—Minute)));

// Perform mapping
CalendarEventForm form = mapper.Map<CalendarEvent, CalendarEventForm>(calendarEvent);

form.EventDate.ShouldEqual (new DateTime (2008, 12, 15));
form.EventHour.ShouldEqual (20) ;
form.EventMinute.ShouldEqual (30);
form.Title.ShouldEqual ("Company Holiday Party");

Each custom member configuration uses an action delegate to configure each individual member. In the above exam-
ple, we used the MapF rom option to perform custom source-to-destination member mappings. The MapF rom method
takes a lambda expression as a parameter, which is then evaluated later during mapping. The MapF rom expression
can be any Func<TSource, object> lambda expression.
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CHAPTER 8

Nested Mappings

As the mapping engine executes the mapping, it can use one of a variety of methods to resolve a destination member
value. One of these methods is to use another type map, where the source member type and destination member
type are also configured in the mapping configuration. This allows us to not only flatten our source types, but create
complex destination types as well. For example, our source type might contain another complex type:

public class OuterSource

{
public int Value { get; set; }
public InnerSource Inner { get; set; }

public class InnerSource

{
public int OtherValue { get; set; }

We could simply flatten the OuterSource.Inner.OtherValue to one InnerOtherValue property, but we might also want
to create a corresponding complex type for the Inner property:

public class OuterDest

{
public int Value { get; set; }
public InnerDest Inner { get; set; }

public class InnerDest

{
public int OtherValue { get; set; }

In that case, we would need to configure the additional source/destination type mappings:

var config = new MapperConfiguration(cfg => {
cfg.CreateMap<OuterSource, OuterDest>();

(continues on next page)
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cfg.CreateMap<InnerSource, InnerDest>();
1) i
config.AssertConfigurationIsvalid();

var source = new OuterSource
{
Value = 5,
Inner = new InnerSource {OtherValue = 15}

}i
var mapper = config.CreateMapper () ;
var dest = mapper.Map<OuterSource, OuterDest> (source);

dest.Value.ShouldEqual (5);
dest.Inner.ShouldNotBeNull () ;
dest.Inner.OtherValue.ShouldEqual (15);

A few things to note here:
* Order of configuring types does not matter

* Call to Map does not need to specify any inner type mappings, only the type map to use for the source value
passed in

With both flattening and nested mappings, we can create a variety of destination shapes to suit whatever our needs
may be.

22 Chapter 8. Nested Mappings




CHAPTER 9

Lists and Arrays

AutoMapper only requires configuration of element types, not of any array or list type that might be used. For example,
we might have a simple source and destination type:

public class Source
{
public int Value { get; set; }

public class Destination

{
public int Value { get; set; }

All the basic generic collection types are supported:

var configuration = new MapperConfiguration(cfg => cfg.CreateMap<Source, Destination>
=)

var sources = new/]
{
new Source { Value = 5 },
new Source { Value = 6 },
new Source { Value = 7 }

}i

IEnumerable<Destination> ienumerableDest = mapper.Map<Source[], IEnumerable
—<Destination>> (sources) ;

ICollection<Destination> icollectionDest = mapper.Map<Source[], ICollection
—<Destination>> (sources) ;

IList<Destination> ilistDest = mapper.Map<Source[], IList<Destination>> (sources);
List<Destination> listDest = mapper.Map<Source[], List<Destination>> (sources);
Destination[] arrayDest = mapper.Map<Source[], Destination[]>(sources);

To be specific, the source collection types supported include:
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e [Enumerable

e IEnumerable<T>
* ICollection

¢ ICollection<T>
e IList

* [List<T>

e List<T>

e Arrays

For the non-generic enumerable types, only unmapped, assignable types are supported, as AutoMapper will be unable
to “guess” what types you're trying to map. As shown in the example above, it’s not necessary to explicitly configure
list types, only their member types.

When mapping to an existing collection, the destination collection is cleared first. If this is not what you want, take a
look at AutoMapper.Collection.

9.1 Handling null collections

When mapping a collection property, if the source value is null AutoMapper will map the destination field to an empty
collection rather than setting the destination value to null. This aligns with the behavior of Entity Framework and
Framework Design Guidelines that believe C# references, arrays, lists, collections, dictionaries and IEnumerables
should NEVER be null, ever.

This behavior can be changed by setting the A11owNullCollections property to true when configuring the
mapper.

var configuration = new MapperConfiguration(cfg => {
cfg.AllowNullCollections = true;
cfg.CreateMap<Source, Destination>();

1)

The setting can be applied globally and can be overridden per profile and per member with A11owNull and
DoNotAllowNull.

9.2 Polymorphic element types in collections

Many times, we might have a hierarchy of types in both our source and destination types. AutoMapper supports
polymorphic arrays and collections, such that derived source/destination types are used if found.

public class ParentSource

{
public int Valuel { get; set; }
}

public class ChildSource : ParentSource

{
public int Value2 { get; set; }

}

(continues on next page)
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public class ParentDestination

{
public int Valuel { get; set; }

public class ChildDestination : ParentDestination

{
public int Value2 { get; set; }

AutoMapper still requires explicit configuration for child mappings, as AutoMapper cannot “guess” which specific
child destination mapping to use. Here is an example of the above types:

var configuration = new MapperConfiguration (c=> {
c.CreateMap<ParentSource, ParentDestination> ()
.Include<ChildSource, ChildDestination>();
c.CreateMap<ChildSource, ChildDestination>();
1) i

var sources = new]|]
{
new ParentSource (),
new ChildSource (),
new ParentSource ()

bi
var destinations = mapper.Map<ParentSource[], ParentDestination[]> (sources);
destinations[0].ShouldBeInstanceOf<ParentDestination> () ;

destinations[1].ShouldBeInstanceOf<ChildDestination> () ;
destinations[2].ShouldBelnstanceOf<ParentDestination> () ;
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cHAaPTER 10

Construction

AutoMapper can map to destination constructors based on source members:

public class Source ({
public int Value { get; set; }
}
public class SourceDto {
public SourceDto (int value) ({
_value = value;
}
private int _value;
public int Value {
get { return _value; }

}
var configuration = new MapperConfiguration(cfg => cfg.CreateMap<Source, SourceDto>
=)

If the destination constructor parameter names don’t match, you can modify them at config time:

public class Source {
public int Value { get; set; }
}
public class SourceDto {
public SourceDto (int valueParamSomeOtherName) {
_value = valueParamSomeOtherName;
}
private int _value;
public int Value ({
get { return _value; }

}
var configuration = new MapperConfiguration(cfg =>
cfg.CreateMap<Source, SourceDto> ()

.ForCtorParam("valueParamSomeOtherName", opt => opt.MapFrom(src => src.Value))
)i
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This works for both LINQ projections and in-memory mapping.

You can also disable constructor mapping:

var configuration = new MapperConfiguration(cfg => cfg.DisableConstructorMapping());

You can configure which constructors are considered for the destination object:

// use only public constructors
var configuration = new MapperConfiguration(cfg => cfg.ShouldUseConstructor =_
—constructor => constructor.IsPublic);

When mapping to records, consider using only public constructors.
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cHAPTER 11

Flattening

One of the common usages of object-object mapping is to take a complex object model and flatten it to a simpler
model. You can take a complex model such as:

public class Order
{

private readonly IList<OrderLineltem> _orderLineltems = new List
—<OrderLineltem> () ;

public Customer Customer { get; set; }

public OrderLinelItem[] GetOrderLinelItems ()
{

return _orderLineltems.ToArray();

public void AddOrderLinelItem(Product pro