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MEF delivers the possibility of building highly extensible and composable
applications, but with so must flexibility comes some costs. Specifically, when
things go wrong, it can be somewhat complex to discover what the problem is
(usually with MEF, when you know the problem, it is easy to fix it).

To assist application developers, the MEF team in Redmond have put in quite a
bit of effort in helping with debugging and error handling.

1.1: Big Picture

Many MEF types are involved in error handling and the following diagram
shows how they are related.
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1.2: CompositionElement

Due to the nature of MEF, with parts working with other parts in a cascade, a

Import Composition
Composable| |~ omposition Cardinality Contract Other System.*
Part Exce pt ion Mismatch Mismatch Exceptions
Exception ; -_|__Exception Exceptio% N
Stores collection of e e ) |
! R
— > ICompositionError i rqq:e:i\

CompositionErrorld ExceptionBuilder

ICompositionElement
% ErrorBuilder
CompositionError  <--------- Creates J

problem may well occur far from where the application developer has first
contact with MEF (e.g. Conposi ti onCont ai ner ). When MEF error handling
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wishes to inform the application developer that there is a problem with
something, it first has to say what “thing” is involved. It could be a

Conposabl ePart, a Conposabl ePart Cat al og, an Export Provi der or something
else. MEF use the term composition element to describe any element that
participates in composition. This is primarily used for error reporting. The role
of composition elements is simply to provide naming and ancestry information. A
number of types related to composition elements are provided in the Primitives
namespace.

A very simple interface, | Conposi ti onEl ement (from the
System.ComponentModel.Composition.Primitives namespace) defines two
properties (getters only). The first is called Di spl ayNane (of type Stri ng) and it
contains a textual name for the element suitable for humans. The second it
called Ori gi n (of type | Conposi ti onEl enent ) and it is used to say from which
“parent” element the current composition element came from. Sometimes this is
null (e.g. TypeCat al og) while other times it can be very useful in highlighting
the chain of elements that resulted in the problems of a particular child element.

Often MEF needs to serialize composition elements (e.g. when used as
properties in exceptions). Implementations of | Conposi ti onEl enent that are
serializable can be used “as is”, but often they are not, and so MEF provides a
Seri al i zabl eConposi ti onEl enment (derived from | Conposi ti onEl enent ) to act
as what it calls a “serializable placeholder”. This contains the Di spl ayNane and
Ori gi n of the element being wrapped.

Many MEF types do not implement | Conposi ti onEl enment , and when needed in
these situations MEF provides a class called Conposi ti onEl enment (derived from
Seri al i zabl eConposi ti onEl enent ). It has an extra property (getter only),
Under | yi ngObj ect, which returns the object for which this instance of

Conposi ti onEl ement is acting for. This particular property is not serializable.

To improve the debugging experience for composition elements there is a class
called Conposi ti onEl enent Debugger Proxy. The Conposi ti onEl ement type is
marked with this attribute, but | Conposi ti onEl ement and

Seri al i zabl eConposi ti onEl enent are not. In the debugger, it replaces the
Conposi ti onEl ement with the Under| yi ngObj ect . When you are using the
Visual Studio debugger to look at exception information about, say, a MEF
catalog error, this is what you are examining.

The Conposi ti onEl enent Ext ensi ons class contains extension methods for
composition elements. These methods convert from an | Conposi ti onEl enent to
a Seri al i zabl eConposi ti onEl ement, and convert from a range of types
(Export, Export Definition, | nportDefinition, Conposabl ePart or
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Conposabl ePart Defi ni tion) to an | Conposi ti onEl ement (the instance returned
is of type Conposi ti onEl enent ).

1.3: Composition Errors

The main use of composition elements is for reporting error information. MEF
uses the term composition error to describe errors that occur during
composition. A number of types related to composition errors are provided in
the main System.ComponentModel.Composition namespace.

The | Conposi ti onError interface has three properties:
e | d (of type ConpositionErrorld)
e El enent (of type | Conposi ti onEl enent)
e | nner Excepti on (of type Excepti on)

The | d identifies the type of error, the element identifies in which element it
occurred and the inner exception provides details of the error.
Conposi tionErrorld is an enum with a list of possible errors:

Unknown = 0,

I nval i dExport Met adat a,

Requi r edMet adat aNot Found,

Unsupport edExport Type,

| mpor t Not Set OnPart,

Conposi ti onEngi ne_ConposeTookTooManyl t erati ons,
Conposi ti onEngi ne_I nport Cardi nal i t yM smat ch,

Conposi ti onEngi ne_Part Cycl e,

Conposi ti onEngi ne_Part Cannot Set | nmport,

Conposi ti onEngi ne_Part Cannot Get Export edj ect,
Conposi ti onEngi ne_Part Cannot Acti vat e,

Ref | ecti onMbdel _Part Const ruct or M ssi ng,

Ref | ecti onMbdel _Part Construct or Thr ewExcepti on,

Ref | ecti onMbdel _Part Onl nport sSati sfi edThr ewExcepti on,
Ref | ecti onMbdel _Export Not Readabl e,

Ref | ecti onMbdel _Export Thr ewExcepti on,

Ref | ecti onMbdel _Export Met hodTooManyPar anet er s,

Ref | ecti onMbdel | nport Not Wit abl e,

Ref | ecti onMbdel _| nmport Thr ewExcepti on,

Ref | ecti onMbdel _I nport Not Assi gnabl eFr omExport,

Ref | ecti onMbdel | nport Col | ecti onNul |,

Ref | ecti onMbdel | nport Col | ecti onNot Wit abl e,

Ref | ecti onModel _I nmport Col | ecti onConstructi onThr ewExcepti on,
Ref | ecti onMbdel I nport Col | ecti onGet Thr ewExcepti on,
Ref | ecti onModel _I nport Col | ecti onl sReadOnl yThr ewExcepti on,
Ref | ecti onModel _I nport Col | ecti onC ear Thr ewExcept i on,
Ref | ecti onModel _I nport Col | ecti onAddThr ewExcepti on,
Adapt er _Cannot Adapt Nul | Or Enpt yFr onOr ToCont r act ,
Adapt er _Cannot Adapt Fr omAndToSaneCont r act,

Adapt er _Contract M snat ch,

Adapt er _TypeM smat ch,

Adapt er _Excepti onDur i ngAdapt
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As you can see, there is plenty of potential for errors in MEF, so it is very
important to be able to describe them accurately.

MEF provides an implementation of | Conposi ti onError called

Conposi ti onError and this is what is used mostly in MEF code.

Conposi ti onError is serializable and has four major properties, id, element,
exception and a description string. It has a number of internal static Cr eat e
methods which are used by MEF code when creating Conposi ti onErr or
instances.

Conposi ti onError is marked with the Conposi ti onErr or Debugger Pr oxy
attribute, and this shows the Descri pti on, El enent and Excepti on in the
debugger, and hides the I d.

One point to note is that Conposi ti onError is public and it implements
| Conposi ti onError, which is internal.

public class ConpositionError : |ConpositionError {...}

internal interface | ConpositonError {...}
A public class cannot derive from a base internal class (the derived type can
only have the same, or a more restrictive, access modifier). However,
| Conposi ti onError is an interface and Conposi ti onError is using explicit
interface implementation to implement it (see section 13.4.1 of the C#
Language Specification on the MSDN for details).

1.4: Exception Handling

Syst em Conponent Model . Conposi ti on. Excepti onBui | der is a helper class to
build localizable exceptions. It has a method to build an instance of each
exception type that is needed, including Ar gunent Except i on,

Obj ect Di sposedExcepti on, Not | npl enment edExcepti on, Ar gunent Excepti on (all
standard .NET exceptions) and

Syst em Conponent Model . Conposi ti on. Conpositi onExcepti on.

Conposi ti onExcepti on is used for MEF-specific exceptions and includes code to
list in full the paths involved and the Conposi ti onErr or (s) detected.

There are two additional custom exceptions defined in
System.ComponentModel.Composition:

e | nportCardinalityM smat chExcepti on: cardinality of imports does not
match cardinality of available exports

e ConpositionContract M smat chExcepti on — when there is a problem
casting the exported type to the contract expected by the import
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There is one exception defined in the Primitives namespace:

e Primtives. Conposabl ePart Excepti on

It is noted these exceptions derive from Syst em Excepti on and not

Syst em Syst enExcepti on. (As an aside, when defining exceptions in your own
applications, the current advice is to derive from Syst em Excepti on, and not
Syst em Appl i cati onExcepti on. Originally Appl i cati onExcepti on was the
preferred option, but it did not deliver much benefit, so now the
recommendation is simply to derive from Syst em Excepti on directly (See its
MSDN reference page for more details). All these exceptions are serializable,
which is very important when traversing any AppDomain boundaries.

Syst em Conponent Mbdel . Conposi ti on. ErrorBui | der is a helper class with
static method to construct Conposi ti onError instances for various reasons
(Createl nport Cardi nalityM smatch, Creat el nport Cardi nalityM snat ch,
Cr eat ePart Cannot Acti vat e, Cr eat ePar t Cannot Set | nport,

Cr eat eCannot Get Export edObj ect, Creat ePart Cycl e).

The MEF developers have put great effort into returning informative error
information to application developers when errors occur. So, when your code
detects an exception, pay attention to what it says.

1.5: Debugger Attributes

The MEF source makes frequent use of a number of debugger attributes from
the System.Diagnostics namespace:

e Debugger Di spl ay - controls the information that is display in the
debugger, specifically Nane, Tar get, Tar get Type, Type and Val ue

e Debugger St epThr ough - skips non-important code in the debugger

e Debugger TypePr oxy — supplies a (usually more informative) proxy for use
in the debugger (debugger shows the proxy type)

e Debugger Br owsabl e — how a member is to be shown in the debugger; this
sets a Debugger Br owsabl eSt at e enumeration (Never, Col | apsed,
Root H dden)

It you are browsing code that makes use of MEF types and what you see in the
debugger is not what you expect, pay attention to these debugger attributes.
Most of the time, they help you by providing clearer information, but on
occasion can trip you up by showing a constrained (or even different)
representation of the actual type under examination.
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