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.NET CLR Framework

WHAT : is .NET Common Language Runtime (CLR) Framework

The Common Language Runtime (CLR) is a an Execution Environment. Common Language Runtime (CLR)'s
main tasks are to convert the .NET Managed Code to native code, manage running code like a Virtual
Machine, and also controls the interaction with the Operating System.

As part of Microsoft's .NET Framework, the Common Language Runtime (CLR) is managing the execution

of programs written in any of several supported languages. Allowing them to share common object-
oriented classes written in any of the languages.
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.NET CLR Framework

WHAT : is .NET Common Language Runtime (CLR) Framework

*  The Common Language Runtime (CLR) has the following key components in .NET
* Automatic Memory Management

* Garbage Collection

* Code Access Security

* Code Verification

* JIT Compilation of .NET code

For more details see here : http://www.csharpstar.com/top-20-dotnet-framework-interview-questions/
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.NET CLR Framework

HOW : To access the CLR environment.
You need to create an Appdomain Object in your unmanaged environment,
An Appdomain provides an isolated region in which code runs inside of an existing process.

*  Application domains provide an isolation boundary for security, reliability, and versioning, and for
unloading assemblies. Application domains are typically created by runtime hosts, which are responsible
for bootstrapping the common language runtime before an application is run.

* In AutolT you can call the _CLR_GetDefaultDomain() function which is located in the CLR UDF

] Func Example ()
Local SoAppDomain =|_£L3_Get]efault£:main{”

Creete & 1D array with one integer slement

Local SaArgs = [ 128 ], Spsa = Créa:eSafeerayt SaArgs

; Create an instance of ArrayList using a
Local SpHandle
SoAppDomain. CreateInstance 3( . , True, 0, 0, $psa, 0, 0, 0, $pHandle
CaonsoleWrite( ECELF & & $pHandle & (ECRLF
Local §oHandle = ObjCreatelnterface( $pHandle, $sIID I0ObjectHandle, $sTag IObjectHandle )

ConsoleWrite( ECRLF & & IsObj{ SoHandle ) & ECRLF

: Unwrap the Arraylist instance inside the ObjectHandle
Local SoArraylList
SoHandle. Unwrap( SoArraylist )

ConsoleWrite( ECRLF &

& $oAf;ayLi5t.Ca§acity{n

L EndFunc
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.NET CLR Framework

WHAT : is a .NET Appdomain

« AppDomainis designed to be called by unmanaged code, and it allows a host to inject an assembly in the

current process.
Managed code developers generally shouldn’t call the an AppDomain. AppDomain’s Load method returns a
reference to an assembly.

. Assembly’s Load method is the preferred way of loading an assembly into an AppDomain. But Assembly Load method can
have performance drawback though.

TIP : By the way, the LoadFrom method allows you to pass a URL as the argument. Here is an example.

Assembly a = Assembly.LoadFrom(@"http://Wintellect.com/SomeAssembly.dIl");

Metadatais stored in a bunch of tables. When you build an assembly or a module, the compiler that
you’re using creates a type definition table, a field definition table, a method definition table, and so on...

*  The System.Reflection namespace contains several types that allow you to write code that reflects over
(or parses) these metadata tables.

In effect, the types in this namespace offer an object model over the metadata contained in an assembly
or a module. Keep in mind that you can create Multiple Appdomains in 1 Host Process !

ptrex 8/08/2017



.NET CLR Framework

WHAT: is Reflection in .NET CLR

*  CLR Reflection:

* Many of the services available in .NET and exposed via C# (such as late binding, serialization,
remoting, attributes, etc.) depend on the presence of Metadatas.

* Manipulating existing types via their metadata termed ”Reflection” and is done using a rich set of
types in the System.Reflection namespace.

* Creating new types is termed Reflection.Emit, and is done via the types in
the System.Reflectio.Emit namespace.

* The classes in the Reflection namespace, along with the System.Type and System.TypedReference
classes, provide support for examining and interacting with the metadata.
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.NET CLR Framework

WHAT: is Late Binding in .NET CLR

* CLR Late Binding :

* Reflection can also perform late binding, in which the application dynamically loads, instantiates and

uses a type at runtime.
=> This provides greater flexibility at the expense of invocation overhead.

* The Activator class contains four methods, all static, which you can use to create
objects locally or remotely, or to obtain references to existing objects.

* The four methods are CreateComlinstanceFrom, CreatelnstanceFrom, GetObject,
and Createlnstance:

1. CreateCominstanceFrom : Used to create instances of COM obijects.

2. CreatelnstanceFrom : Used to create a reference to an object from a particular assembly and
type name.

3. GetObject : Used when marshaling objects.

4. Createlnstance : Used to create local or remote instances of an object.
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.NET CLR Framework

WHAT: is Late Binding in .NET CLR

* CLR Late Binding
* The Activator class :

Example in PowerShell

Activator CreateInstance([Type GetTypeFromCLSID( [Guid] ' {DCBOOCOL-570F-4A9E-8D69-199FDBAST23E]} ")) . IsConnectedToInternet

* The four methods are CreateComlinstanceFrom, CreatelnstanceFrom, GetObject,
and Createlnstance:

See PowerShell Code Intellisense

Activator

L J CreateComlinstanceFrom static System.Runtime.Remoting.ObjectHandle CreateCominstanceFrom(string assemblyMame, string typeMame]
Wl Createlnstance static System.Runtime.Remoting.ObjectHandle CreateComlnstanceFrom(string assemblyMame, string typeMame, byte[]

W CreatelnstanceFram hashValue, System.Configuration.Assemblies AssemblyHashAlgorithm hashAlgorithm)

W Equals
W GetObject
Wl ReferenceEquals
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.NET CLR Framework

HOW: to Constructing an Instance of a Type Using Reflection
* CLR Late Binding

* The Activator class :
1. CreateCominstanceFrom : Used to create instances of COM obijects.

This is the same as CreatelnstanceFrom , except for CreateComlinstanceFrom method
will check if the type is an COM visible type first.

Example in AutolT :

Func Example ()

Local $oAssembly = CL1 LoadLibrary( b}
ConsoleWrite (" Solhzze & IsObj($oAssembly) & ECELF)

Local $pAssemblyType =_{

$oAssembly. GetType 1_ $pAsserblyType)

ConsoleWrite( =3 = = " & Ptr(5pAssemblyType) & ECRLF)

Local $oissemblyType = C&JereateIﬂterface(Spassemblg'[‘_{pe $sIID IType, $sTag IType)
ConsoleWrite( I E IsijtsoAssembl_ngpe} & @TAB & ECRLF)

Local $aText[] = [ am F B ficros NET\Pr Az zembl i M 1tml . 411", n=him meT 1 :Set correct a

Local $pObject = 0
$oAssemblyType . InvokeMember J("Crez
Consolebrite( 0bje & Is0bT

0158, 0, 0, CreateSafelrray($aText), §pObject)
& ObjName($pObject) & @CRLF & ECRLF)

Local $DH"J'MLDocumentClass = Spﬁbject Unwrap(]
ConsoleWrite("!5c & Ts0bj (ScHTMLDocumentClass) & ECRLF & ECRLF)
$0H'F1~{]..Documentclass w:.te(ssﬂ"l‘ML.J

Jec

Local $oLinks=S$oHTMLDocumentClass.Links
For $olLink in $oLinks

ConsoleWrite($oLink.ToString() & ECRLE)
Next
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.NET CLR Framework

HOW: to Constructing an Instance of a Type Using Reflection
* CLR Late Binding
* The Activator class :

2. CreatelnstanceFrom : Used to create a reference to an object from a particular assembly and
type name.

The Activator class also offers a set of static CreatelnstanceFrom methods.

These methods behave just as the Createlnstance method, except that you must always specify the
type and its assembly via string parameters.

The assembly is loaded into the calling AppDomain by using Assembly’s LoadFrom method (instead
of Load).

Because none of these methods takes a Type parameter, all of the CreatelnstanceFrom methods
return a reference to an ObjectHandle, which must be unwrapped.

Example : see 1. CreateCominstanceFrom
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.NET CLR Framework

HOW: to Constructing an Instance of a Type Using Reflection
* CLR Late Binding
* The Activator class :
3. GetObject : Used when marshaling objects.

4. Createlnstance : Used to create local or remote instances of an object.

When you call this method, you can pass either a reference to a Type object or a String that
identifies the type of object you want to create. The versions that take a type are simpler. You get to
pass a set of arguments for the type’s constructor, and the method returns a reference to the new
object.

The versions of this method in which you specify the desired type by using a string are a bit
more complex.

An ObjectHandle is a type that allows an object created in one AppDomain to be passed
around to other AppDomains without forcing the object to materialize. When you’re ready
to materialize the object, you call ObjectHandle’s Unwrap method. This method loads the

assembly that defines the type being materialized in the AppDomain where Unwrap is called.

Example : see below...

ptrex 8/08/2017



.NET CLR Framework

HOW: to Constructing an Instance of a Type Using Reflection

* CLR Late Binding

* The Activator class :

4. Createlnstance : Used to create local or remote instances of an object.

| Example ()}

Func Exzample ()

Local $cAssembly = _CLR LoadLibrary('mscor ')

ConsoleWrite( !.?'.'..—F.L:.:'?.".-'._.j_': & IsC&:j{SoAssemblf] & ECRLF)

Local 5pType

$oAssembly . GetType 2("System.Activator"”,$pType)

ConsoleWrite(" ! 5pType: & ptr(SpT‘fpeJ & ECELF)

Local 5oType = ijCreateInterTace[sp'I‘gpe $sIID IType, $sTag IType)
ConsoleWrite ("] il SoType ) = & Istj{SoT‘fpe] & @RCBLF)
Cansoleerte{%CRL.F]

Local 5aText[] ["mscorlib",
Local 5pObject 0

5o0Type. J:nvokauember - 3§°C T wce"| 0wl58, @, 0, CreateSafelrray($aText), SpObject)
ConsoleWrite("] bjectt T & IsCEJJ(SpObject] & ETAB & "SpObject: " & 5pObject & BCRLF)

Stack"]

Local 5oStack = Spl]:»]ect Unwrap ()

ConsoleWrite("!50 ~k: Tk IsObJ(SoS5tack) & ECRLF)
$oStack.Push{"By 3

SoStack.Push("I

")

So5tack.Push("Antolt i
For 51 = 0 To SOStack Count{] -1
MsgBox (0, "Stack Example", $oStack.Paop())
Next
EndFunc ==>Exampls
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.NET CLR Framework

HOW: to Constructing an Instance of a Type Using Reflection

*  CLR System.AppDomain Class
System.AppDomain’s methods :

The AppDomain type offers four instance methods (each with several overloads) that construct an instance
of a type: Createlnstance, CreatelnstanceAndUnwrap, CreatelnstanceFrom, and
CreatelnstanceFromAndUnwrap.

These methods work just as Activator's methods except that these methods are instance methods,
allowing you to specify which AppDomain the object should be constructed in.

The methods that end with Unwrap exist for convenience so that you don’t have to make an additional

method call. :
Example ()}
Func Example ()
Local SoAppDomain —| CLR GetDefaultDomai; n(}l
Loc‘.al $aArg5 = § 123 1, Spsa = Create S fe-;r“ay( SaArgs )

Crsate an instancs of .3_'_'1'5;-';';'5: using & _“.3'5'_’:."2’“":”__‘5‘. gonstructor

Local SpHandle

SQA.ppDoma:Lnl: Createlnsta.nce SI . " : , True, 0, 0, Spsa, 0, 0, 0, SpHandle )
ConsoleWrite( ECRLF & d & $pHandle & ECRLF )
Local §oHandle = ObjCreateInterface( SpHandle, $sIID IObjectHandle, $sTag IObjectHandle )
ConsoleWrite( ECRELF & = & IsObj( SoHandle ) & ECELF )
Unvrap the Arraylist instance inside the ObjectHandle
Local SoArraylist
50Ha.nd_1e SoArraylList )
ConzoleWrite( ECELF & X & Is0bj( SoArraylList ) & ECRLF )

rayList.Capacity() = " & $oArrayList.

& $oArra;L.15t Capac:l.tym
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.NET CLR Framework

HOW: to access Assemblies using CLR Runtime Hosts

« Different Types of .NET Objects exist : COM Visible or NON COM Visible Objects !

So Depending if on this you need to use different CLR Functions to access the Type Members...

You can use one of the many Free Assembly Viewers, to check if a Method is COM Visible or NOT.
Like for Example ILSpy

wam |LSpy
File View Help
QO P& NE - | £
# {} System.Globalization Husing |...
= {} System.I0 gamespace System.I0
] ConsoleStream
;f‘; e i [ComVisible(true)]
] R et o | public static class Directory
E-S% _ HResult 1
® ‘% BinaryReader B private sealed class SearchData...
=) 4?5 BinaryWriter private const int FILE_ATTRIBUTE_DIRECTORY = 16;
® %% BufferedStream private const int GENERIC_WRITE = 1873741824;
% private const int FILE_SHARE_WRITE = 2;
& @Ig Directorylnfo private const int FILE_SHARE DELETE = 4;
& % DirectanNatFoundErsation private const int OPEN_EXISTING = 3;
I; @'5 Drivel fr)r P private const int FILE_FLAG BACKUP_SEMANTICS = 33554432;
T sl : [+ public static DirectoryInfo GetParent(string path)...
'i:‘ 0'% D'!VENUtFUU”dEXCEPt'U” [+ public static DirectoryInfo CreateDirectory(string path)...
B =% DriveType &3] public static DirectoryInfo CreateDirectory(string path, DirectorySecuri
&) % EndOfStreamException B internal static string GetDemandDir(string fullPath, bool thisDirOnly)..

In AutolT you need to use these functions :
* For COM Visible : _CLR_CreateObject()
* For NON COM Visible : _CLR_LoadLibrary()
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.NET CLR Framework

HOW: to access .NET Assemblies using CLR Runtime Hosts

* There are big Difference between the Conventional COM and .NET CLR Components

One of them is that the .NET cannot be accessed the same way as the conventional COM Obijects

The ways COM and .NET locate components are quite different. Conventional COM components can be
physically located anywhere, but the information about how to find and load them is kept in one central
location: the Registry.

In contrast, CLR components do not use the registry at all. All managed assemblies bring this information
stored within them, as metadata. In addition, .NET components can live either privately with their
applications in the same directory, or globally shared in the Global Assembly Cache (GAC).

To instantiate a COM component with CoCreatelnstance, COM looks in the registry for the CLSID key, and
the values associated with it.

These values tell COM the name and the location of the DLL or EXE that implements the COM co-class
that you wish to load. One of the much-touted benefits of COM is location transparency.
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.NET CLR Framework

HOW: to access .NET Assemblies using CLR Runtime Hosts

* There are big Difference between the Conventional COM and .NET CLR Components

Simply stated, the COM client calls the object in the same way, whether the object is in-process with the
client, out-of-process on the same local machine, or running on a different machine altogether; the
registry tells COM where.

This system is easy to break. If files change location without changing their registry setting, programs
break completely. This contributes to the infamous problem known as "DLL Hell."

For that reason, and many others, .NET components take a completely different approach.

The CLR looks in one of three places: the GAC, the local directory, or some other place specified by a
configuration file.
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.NET CLR Framework

HOW: would you use CLR Runtime Hosts in AutolT

*  COM Visible Objects

In AutolT you need to use : _CLR_CreateObject() function for accessing COM Visible Members

Exampled () ; System.IO.FilelInfo
] Func Example4 ()

Local $oAssembly = CLR ,_LoadLibrary("r )
ConsoleWrite("SoAssembly & IszJ(SoAssembl;) & BECRLF)

local $ob3?11eInfoC1ass
ConsoleWrite("!5ol ‘

MsgBox(0, " .Ne LR Syste le #", "FileAttributes z & @ScriptFullPath

$Attributes = SobjFlleInfoClass Attributes ; Gets ets the a t file or director ( erited from FileSystemInfo.)
ConsoleWrite("'5 v ites & SAttributes & @

§CreationTime = $0bjP11eInf0C1ass CreationTime ; Gets or sets the creation time ::" the current file or directory. (Inherited from FileSystemInfo.)
ConsoleWrite("!5Cre T 3 & DateStri 1q1‘:35:el‘-me EU($CreationTime) & ECRLF)

$objDirectory = $objF11eInt‘oCIass Directory ; Gets an instance of the parent directory.
CaonsoleWrite("!Sor 3 & SobjDirectory & ECRLF)

$DirectoryName = SobjEJ.leInt’oClass DirectoryName ;@ Gets a string representing the directory's full path.
ConsoleWrite(" !SI B ¥ & $DirectoryName & ECRLF)

SExists = $objFileInfoClass.FExists ; Gets a value indicating vhether a file exists. (Overrides FileSystemInfo.Exists.)
ConsoleWrite("!SExists & $SExists & ECRLF)

As You can see the COM VISIBLE Methods / Properties are accessible using the DOT notation.
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.NET CLR Framework

HOW: would you use CLR Runtime Hosts in AutolT

*  COM Visible Objects

For COM Visible Objects you can easily use PARAMETERS in the _CLR_CreateObject() Function.

Func Example FileInfo()
Local $oAssembly = CLR LoadLibrary( : ]

Local $oFileInfoc = CLR Crnaterjec { SDAssemhlj Sy I0.Fi g ,IEEcrlp:D;r k t=2tD2 . txt ﬂ
ConsoleWrite( "I ; oFil : : E Is0bj{ $0FlleInEo j & Cﬂ F & BCELF)
SoFilelInfo.Create()
L Consolefrite( $foFilelInfo.Name & ECRLF,
M=gBox(0, vem. I eInfo","File Create & 3oFileInfo.Name )
- EndFunc
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.NET CLR Framework

HOW: would you use CLR Runtime Hosts in AutolT

NON COM Visible Objects

In AutolT you need to use : _CLR_LoadLibrary() function for accessing NON COM Visible Members

Exampled4 () ; System.IO.FileInfo
3 Func Example4()

Local §SoAssembly = CLR _LoadLibrary("r )

ConsoleWrite("SoAssenbly & IstJ(SoAssemblj) & BCRLF)

local SocbjFileInfoClass iptFullPath )

ConsoleWrite("'!'5ob]F I

MsgBox(0, &

$Attributes = Sob;i‘zleInfoClass Attributes ; Gets or sets the attributes for the current £ } 5 { erited from FileSystemInfo
ConsoleWrite("!SAttry & SAttributes & ECRLF)

$CreationTime = $SobjFileInfoClass.CreationTime ; Gets or sets the creation time of the current file or directory. (Inherited from FileSystemInfo.)
ConsoleWrite("!5Cre 1 1 & DateStringToDateTlime EU(§CreationTime) & ECRLF

$objDirectory = Sobji‘lleInfoClass Directory ; Gets an instance of the parent directory.
CaonsoleWrite("!S5ob]l xctory: & SobjDirectory & ECRLF)

S$DirectoryName = Sobji’llelnfaclass DirectoryName ; G s @ directory's full path.
CaonsoleWrite("'!SDire ryName & SDirectoryName & ( )

$Exists = $objPileInfoClass.Exists ; Gets a value indicating vhether a file exists. (Overrides FileSystemInfo.Exists.)
CansoleWrite("!SExists & $SExists & @CRLF)

It is important to set the correct BindingFlags in order to find the Members you need.
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HOW: would you use CLR Runtime Hosts in AutolT

* BindingFlags Options in .NET

.NET CLR Framework

Specifies flags that control binding, and the way in which the Search for Members and Types is

conducted by Reflection.

See System.Reflection BindingFlag Options

5 ILSpy
File View Help
[<] b & |8 c# - &

% AssemblyTitleAttribute
# %% AssemblyTrademarkAttribute
# %% AssemblyVersionAttribute

BEa ConstArray
% Constructorinfo

F CorElementType

% CustomAttribute

@& CustomAttributeCtorParameter

@ % CustomAttributeData

@ B CustomAttributeEncodedArgument
@& CustomAttributeEncoding

# % CustormAttributeExtensions

# %% CustomAttributeFormatException

® [ CustomAttributeNamedArgument

®

CustornAttributeNamedParameter

L=l
&
B CustomAttributeRecord
&
0

]

&

CustornAttributeType
CustomAttributeTypedArgument
# DefaultMemberAttribute
® EventAttributes
5 % Eventinfo
& %% ExceptionHandlingClause
ExceptionHandlingClauseOptions
# =% FieldAttributes
@ % Fieldinfo
= GenericParameterAttributes
[ ©® |CustomAttributeProvider
# = ImageFileMachine

@

&

B®

@

- ®
Search [x
bindin (%) | Searchfor: | % Type ~
{} System

DelegateBindingFlags
BindingFlags
7 I5tore_BindingResult_BoundVersion

{} System.Reflection

1} System.Deployment.Internal.lsolation

Husing ..

namespacd System.Reflection
{
[__DynamicallyInvokable, Flags,|[Comvisible(true

[Serializable]
H public enum BindingFlags

Default = e,

IgnoreCase = 1,
Declaredonly = 2,

Instance = 4,

Static = 8,

public = 16,

NonPublic = 32,
Flattentierarchy = 64,
InvokeMethod = 256,
CreateInstance = 5132,|
GetField = 1824,

SetField = 2048,
GetProperty = 4896,
SetProperty = 8192,
PutDispProperty = 16384,
PutRefDispProperty = 32768,
ExactBinding = 65536,
SuppressChangeType = 131672,
OptionalParamBinding = 262144,
IgnoreReturn = 16777216

More info see : https://msdn.microsoft.com/en-us/library/system.reflection.bindingflags(v=vs.110).aspx
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.NET CLR Framework

HOW: would you use CLR Runtime Hosts in AutolT
* BindingFlags Options in .NET
A Property is considered Public to Reflection if it has at least one Accessor that is Public. Otherwise the

Property is considered Private, and you must use BindingFlags.NonPublic | BindingFlags.Instance |
BindingFlags.Static (Combine the values using Or) to get it.

Example : Array Class GetMedian Private Type

74 ILspy = x

File View Help

QOB &e c | £ 2
%4 FindLast(T[], Predicate<T>): T Search =
:0 FindLastindex(T[], Predicate<T>): int T @ )| Search for: | % Type ™
% FindLastindex{T[], int, Predicate<T>) : int
%% FindLastindex(T[], int, int, Predicate<T=] ; int Ml it
%4 ForEach(T[], Action<T>) : void ‘
™ GetDataPtrOffsetinternal() : int R b Crrctorm Arrme

4 GetEnumerator() : [Enumerator prlvate unsafe static extern void InternalSetValue(void* target, object value);

=8
A [ReliabilityContract(Consistency.WillNotCorruptState, Cer.Success)]
) GEtLEngth(mtJ‘!"t Greyed out T» r-]vate Static]int GetMedian(int low, int hi)

% Getlonglength(int) : long

% GetlLowerBound(int) : int
=9 Gethedian(ing, int) ; int

return low + (hi - low >> 1);

% GetUpperBound(int) : int __DynamicallyInvckable, SecuritySafeCritical]
% GetValue(int[]) : object

% GetValue(int) : object

[MethodImpl(wEthudImpwptmns InternalCall)]
publ]( extern 1nt GEtLEngth(lnt dimension);

A Private Type is unaccessible by default, but you can get access to it using the correct BindingFlag
combinations.
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.NET CLR Framework

HOW: would you use CLR Runtime Hosts in AutolT

BindingFlags Options in AutolT

Specifies flags that control binding, and the way in which the Search for Members and Types is
conducted by Reflection.

See CLR.au3 UDF for all BindingFlag Options

P e e

; Declare Binding Flags : Invgk

T R EFR A AR ERRAA AR A A I LR R AR E R AR IR R A A A A F LR ARG F AR F AR A I I AL ARt ha bR Attt E

el e T T
InvokeMember 2, Invok

; Ox158 = $Bind gs 5 iz + $BindingFlags Public
Glcbal Const SBde.ngFlEgs_Default = (0000

Glcbal Const SBindingFlags_IgnoreCase = Jx0001
Glcbal Const SB:i.nc!ingFla.gs_I)ea::la'mc!.CI(nl‘jr = Ox0002
Glcbal Const $B:i_ndingF1ags_Instance = (x0004

Global Const $B:i.nding]§‘lags_5tat:i_c = (0008

Global Const $BindingF1ags_Puhl:i_c = (w0010

Global Const $B:i_ndingF1ags_HanPublic = (0020
Global Const $B:i_ndingF1ags_E‘lattenHierarchy = (0040
Global Const $BindingFlags LookupAll = 0Ox0042 ;BindingFlags.Instance | BindingFlags.Public
Global Const $BindingFlags InvokeMethod = Ow0100

Glcbal Const $BindingFla.gs:Cre.ateInsta.nce = (0200

Glcbal Const $B:i.ndingFla.gs_Get!‘:Leld = 00400

Glcbal Const SB:i.ndingFlags_SetI‘ield = 0x0800

Glcbal Const SBindingFlags_GetPropert‘_-{ = (xl000

Glcbal Const SBindingFla.gs_SetPropert‘_-{ = (x2000

Global Const $BmdingF1ags_PutDispPropert3 = (4000

Global Const $BmdingFlags_PutRefDismepert;f = J=8000

Global Const $BindingF1ags_ExactBinding = Ox00010000

Global Const $BindingF1ags_SuppressChangeType = Jx00020000

Global Const $Binding]§‘1ags_ﬂptionalParamB:i_nding = x00040000

Global Const SBindingFlags_IgnoreReturn = Ox01000000
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.NET CLR Framework

HOW: would you use CLR Runtime Hosts in AutolT
 BindingFlags
. BindingFlags Example :

Without the correct BindingFlags you will not get any RESULT !!

local SoConsole=getConsole()
local SpropValue=0

Local §sText[] = [BCRLF & "AutoIT Rocks !1" & @CRLF & ECRLF]

$oConsole. InvokeMember 3("Write", ﬂxlEE 0, 0, CreateSafelrray($sText), SpropValue)

SoConsole. InybkeMEmber 3{ utRedirected 5Binding?lag;_ﬁet?rcpert}| 0, 0, 0, SpropValue)
consolewrite (" I=0utm edirected : & SpropVdIUE & PCRLE)

$oConscle. InvokeMember 3("Title", §BindingFlags GetProperty, 0, 0, 0, $propValue)
conzsalewrite("Title & SpropValue & ECELF)

SoConsole. InyvkeMEmber - F(™ owHeig $BindingFlags GetProperty, 0, 0, 0, SpropValue)
consolewrite (™ f;--:;;.' & $propvalue & BCRLF)

$oConsole. InvokeMember 3("Clear” | 0x158,)0, 0, 0, 0)

Can be a HexValue = 0x158 or the Variable Name SBindingFlags_GetProperty as Function Parameter

More info here : https://msdn.microsoft.com/en-us/library/kyaxdd3x.aspx
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.NET CLR Framework

HOW: would you use CLR Runtime Hosts in AutolT

*  Using SafeArrays

In AutolT you always have to use SafeArrays in the CLR Functions to pass as a parameter.
Standard AutolT Arrays will not work !

$sTag Activator = §staglUnknown & §$sTag IDispatch
CansoleWrJ.te{SsTaq Activator & ECELF)

Local $oAssembly = _CLR LoadLibrary('s rlib")
ConsoleWrite(" SohAssembly: k Isﬂbj(SoAssemblj) & ECRLF)

Local SpAssemblyType = 0
$oAssembly . GetType 2("Sy
Consolelrite(" jphsse

tivator”, $pAssemblyType)
& PtrtSpAssemblj"I"jpe] & RACRLF)

Local SoAssemblyType = C&:ereateIﬂterface{.Sp}Lssemblf’f‘ype §$sIID IType, $sTag IType)
CansoleWrite("Is0b] { SocAssembl e & Isﬁbjﬁohssemhlf‘l‘jpe} & EBTAB & ECRLF)

Local $SaText[]
Local $pObject
$0Assemb1]f'[‘jpe,ln 3("C wce", 0x158, 0, 0, CreateSafehrray(SaText) | $pObject)
ConsoleWrite("IsObject & IsOhJ[Sprject] & ETAB & "Sp0bject: ™ &k SpObject & BCRLF)

ack"]

Local 3oStack = $pl]:r]ect Unwrap ()

CansoleWrite(” k " & IsObj($o5tack) & ECRELF)
So5tack .Push( -"-

S0Stack.Push("T
%05tack . Push("Autol

] For 5i = 0 To $oSta<:]: Ccru.nt(] -1
MagBox(0, "Stack Example", $oStack.Pap())
- Hext

See SAFEARRAY.au3 UDF for all Options
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.NET CLR Framework

HOW: would you Debug CLR Runtime Hosts in AutolT
- DEBUGGING
Interpreting HRESULTS

In AutolT you occasionally might run into mysterious HRESULTs returned from .NET that begins with
0x8013

Interpreting HRESULTS returned from .NET/CLR: 0x8013XXXX COM Error,

see here:
https://blogs.msdn.microsoft.com/yizhang/2010/12/17/interpreting-hresults-returned-from-netclr-

0x8013xxxx/
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.NET CLR Framework

WHEN : would you use CLR Runtime Hosts

*  WHEN : Would you use CLR Runtime Hosts :

1. To access .NET Class Libraries

Func Example ()
Local 5oAssembly = CLR ., LoadLibrary("System.W =.Forr
ConsoleWrite (" 5oA 7: " & Iz0bj (SQAssemblf} & ECRLE)

ka

Local 5pAssemblyType = G

System.Windows.Forms.Clipboard X
SoAssembly . Geti’ype 2("

indows.F Clipboard", $pAssemblyType)
& Ptrismsembly'[“jpe] & @CRLF)

ConsoleWrite (! Assen

Local Sohssemblj'l'gpe = G&JereateIuterface{.SpAssemblnype $sIID IType, $sTag IType) Clipboard Data: We Love Autolt
Consolelrite("I= Sc ] & IsﬂbjtSoAssembl\_r'I‘jpe} & BCRLF)

Local 5aText[] = ["We Lowve AutoIt"]

Local $sClipBoardText =
$oAssemblyije.InvokeHember_3t'-‘.Z.'~'—.1' , xt58, @, 0, 0, 0)

$oAssemb1_-('I‘jpe Invokeﬂember " 3{"s D}d§8 @, 0, CreateSafelrray($aText), 0)
£ )

I-Lsgﬁox{ﬂ " & CLipGet())
CLipPut("
$oAssembly'I‘_fpe Invokeﬁember 3: etText", w158, 0, 0, 0, 5=ClipBoardText)

" g $5ClipBoar

M’sgﬂox{ﬂ -}'_.'" em. " & $sClipBoardText)
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.NET CLR Framework

WHEN : would you use CLR Runtime Hosts

*  WHEN : Would you use CLR Runtime Hosts :

2. Accessing custom build . NET Assemblies : Autoltx3.Assembly.dll

#include ".\Includes\CLR.au3"
Ezample
B Func Example
Local fofssembly = CLR LoadLibrary("C:\Frogram Files (x8€)\Autolti\Betar\AutoltX\AutoltX3.hAssenbly.dll”
ConsoleWrite("solAsserbly: "™ & IsOb]j(SoRssembly) & ECELF

Local spAssemblyType = 0
tofssembly.GetType 2 ("Autolt.RutoltX™, SpRssemblylype
ConsoleWrite ("splhssenblyType = " & Ptr(éphAssemblyType) & ECELF

ConzoleWrite("IszChbi | schssemblylvpe ) = " & IsObj(SohssemblyType

Local £aText[] = ["We Lowe Rutolt '!™]
Local £3ClipBoardText = "
folAssemblyType. InvokeMember 3(™", O0x13E, 0, 0, 0, 0

fofssemblyType . InvokeMember 3

s~ Consolefrite("Clipboard Datz: " & ClipGet() & @CRLF)
MagBox (0, " [Autolt.AutoltX] : :ClipPut™ , "Get the Clipboard Data: "

L EndFunc s==>Example

ptrex

Local SoAssemblylype = ObjCreatelnterface (fpAssemblyIype, $sIID IType, Ss5Tag IType

[Autolt. AutoltX]: ClipPut bt

Get the Clipboard Data:
We Love Autolt !!

"ClipPut™, 0x158, 0, 0, CreateSafelrray|faText)
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.NET CLR Framework

WHEN : would you use CLR Runtime Hosts

*  WHEN : Would you use CLR Runtime Hosts :

3. To Compile . NET Code into an Assembly : Compile C# or VB.Net code into Assembly.dll

#include ".“Includes\CLR.au3"
_Example
E Func _Example
Local SoRssemblyCSharp = _CLR CompileCSharp (FileRead ("CodeC#.c3"), "System.dll System.Windows.Forms.d11"
= If I=s0bj(fofssemblyCSharp Then
ConsoleWrite ("solkssembly: ™ z Is0bj (SolssemblyCSharp) & @CELF
Local foFoo = _CLR CreateCbject ($ohAssemblyCSharp, "Foo" >
ConsoleWrite ("so0bject: " & Is0bj ($o0Foo) & ECELF
If IsCbj($cFoo) Then $cFoo.Test
1 EndIf Hello, world, from C#!
Local $oAssemblyVE = _CLR CompileVB (FileRead ("CodeVB.cs"), "System.dll | System.Windows.Forms.dll"™
= If IsCbj ($chssemblyVE Then
ConsoleWrite ("solkssembly: " & Is0bj (SolssemblyVB] & ECRLF
Local $oFoo = _CLR Create0bject (folkssemblyVB, "Foo™ ]
ConsoleWrite("so0bject: ™ = Is0bj ($0Foo) s @CRLF
If IsCbj($cFoo) Then ScFoo.Test
- EndIf

L EndFunc s==> Example
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.NET CLR Framework

WHEN : would you use CLR Runtime Hosts

*  WHEN : Would you use CLR Runtime Hosts :

4. To Run C# or VB.net Code : Compile Code C# at Runtime

B #Begion Load Dynamic Code

Local g3Code = FileRead
Conanlefirice| “"s5aC
#EndRegion Load Dynami

AssetTag: To Be Filled By O.EM.

Availability: 3

Caption: Inteléd Family & Model 78 Stepping 3
Characteristics: 252

H Compile! ConfigManagerErrorCode:
- : compilerRes := podeCompiler.CompileAssemb ConfigManagerUserConfig:
Local foCompilerRes = §foCodeCompiler.CompileA=zsembly Prms, CpuStatus: 1
Consolefirice| *IsObj( $oCompilexRes ) = * Ia0h] | foCompilerRes . BCH CreationClasshName: Win32_Processor

Local §pCoded
ConsoleWrite

Local §foCodelsszembly

Local sfoCodeCbject
foCodefizaembl

atelnatance 2{ "

D11Close | §hMSCorEE
L EndFunc

Btr

ObjCreatelnterface
Consolefirite( "IsCbj( foCodelssembly } = *

"Win32

Consolefirice Is0b] ( soCodelbiject
Local &$sHram = foCodelbject.Test
§akram StringReplace | §sHram, "/n
MagBox( 0 £3Kram
EndIf
EndIf

@c

Compiledhssembly

CurrentClockSpeed: 2300
CurrentVoltage: 7

¢pCodelssenbly BCELF DataWidth: 64
$pCodehssesbly, §sTID Thssen ﬂ!stl'lp‘llf}n. Intel6d Family & Model 78 Stepping 3
I20bj | ScCodeAssembly o DevicelD: CPUD
i e e * 9 EmorCleared:
ErrorDescription:
§oCode0b; BxtClock: 100
Is0b] @CRLE Famnily: 205
InstallDate:
L2CacheSize: 512
L2CacheSpeed:

L3CacheSize: 3072
L3CacheSpeed: 0
LastErrorCode:

Level: &

LoadPercentage: 8
Manufacturer: Genuinelntel
MaxClockSpeed: 2400

ptrex

8/08/2017



.NET CLR Framework

WHEN : would you use CLR Runtime Hosts

*  WHEN : Would you use CLR Runtime Hosts :

5. To create .Net GUI WPF Applications

thutolciirapper_Usered=y
#include ".\Includes\CLR.Ru3"

Global selbiecta 3

Example

E Func Example

Regi

Consclefrite
+ #EndRegion

& #Regicn Add C
Consoledrit
Local soAssembl
Conzolefrite

ConsoleMrite| " CLR_LoadLibrary System.b
Local §oAssembly _CIR LoadLibrary( ™

ConsoleWrice( “I=0bj( Sohssembly ) = I=0bi| $ohs

Consolefrite

-

Height

Consoledrite
Local §oB

o
H
-
12l
}
w0
-
[}
o
i
=
I
1=
53
o
3
L
E
B
§
1

his could be pre-compil

CLR_LoadLibrary Syatem
CLR_LoadLibrary

il $ohesemblyDraw )

@CRLF & "_CLR CreateCbject: Sys

_Cia ¢ reateCbiect | ScAssembly

, Createlbject System.Window
telfbject ($chs=embly, “Syste

8 Form From Met - Autolt Rocks

- Eiim button? | v

Press The Butirs .. [ [Enter Text Here ..

_CLR CompileCSharp| Fi
enctHelper®, §oHelper
" H

= : I=0bj( $oHelps

ows . Forms

m. Windows

" & Is0bj( §ob
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.NET CLR Framework

WHEN : Would you use CLR Runtime Hosts :

WHEN : would you use CLR Runtime Hosts

6. To Mix AU3 WinAPI’s and .Net in your Application

Local Nororm = _CLK \_reatndbject{;c.ﬂssemblj, syste
ConsoleWrite("!5 i & IsObj(S50oForm) & 3HRLF]
ConsoleWrite("oForm Handle & SoForm.Handle & ECRLE)
SoForm. Text =

SoForm. Width = 8§00
SoForm. Height = 400

Local 3cButtonl = _CIE CreateObject (SoAssembly,

ConsoleWrite("!50Bu nl & IsObj($cButtonl) & ZCELF)

ConsoleWrite {$oBut‘tcn1 handle & ECRLF)

SoButtonl. Text = bt
SoButtonl.Left = 15
SoButtonl. Top = 20
SoButtonl.Width = 60
S%oButtonl.Height = 30

s DOES NOT WORK YET ...

Local %oDrawing = _CIR LoadLibrary("System.Drawing")
Local $cDraw = _CLR Create ObjEGt{SQASSEmblj,
Consolebrite("!50DTa & Isobj($cDraw) & ECRLF)

s~ VsoForm. Cont e Ad ftaBnttani

= m.Controls. Add ($oButtoni)

WJ_uAPI [ SetParent($oButtonl.handle, $oForm.Handle)

SoForm. ShowDialog()

SoForm. Dispose()
EndFunc ;==» Exa

ptrex
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.NET CLR Framework

HOW: would you access PowerShell using CLR Runtime Hosts in AutolT
. POWERSHELL Automation :

In AutolT you can now access PowerShell Modules, Cmdlet, Scripts and more ...
By Accessing the “System.Management.Automation.PowerShell” Class

Wrapper_FaeXidey

] r eeececeeooe

T your user sese asd passverd. ', "WotBicsllseriane®) '}

v ithpartialoese | "SyFtes. Driving™ | fut-

Local §orssesbly = _CLR ]
e s Ly b 3o
: Create Ceject 1 ) | ProcessName
Local Jphaseshlyfps = 0 51 99744 36060 268 20 24088 AcroRd32 L
[Scdaanably GetType [ o) ates | jeant . 1 ro ST SpAasaablyTipay £
[Com malebis b~ Sptnn st 1 Ty & PEr(§phaseshlyTipel & 10U 13 E704 7428 105 13 24568  AcoroRdi2
1
Lo<al dvatarTipe = facal; ¢ S8EID_IType, $sTeg IType) 4 o . - eny e
ComsaleNrste] | SR e & IaChbq [SoActivatorType] & STAD & BCRLE) 5 1164 200 17 2508 agrédsve
I Creats Qbject ] 1236 228 42 21376 mmisve
Local SphiectPs = ¢ 16 17588 13956 S8 4110 22020 audiedg
[SodctivatorType. InvokaMasher 3| Create , OwiSS, 0, 0, 0, Spoejectss)
Immmmmt ect & Istby{SpibiectPS) & ITAD & °5 soti © & CbBame [SpObiect 36 T1300 52588 631 15 24448 Autoltd wb4
- 10 4540 11644 75 1] 13800 AvtoltIWrapper
12 5224 12608 a1 a 15356  AwtoltIWrapper
Laseskly Typal 16 3924 2864 a2 T 896 BingSwe
9 w032 131 68 &0 6576 BluetoothHesdsetProxy
‘rogram Files (k8] \AutoltdSciTE\AutoltiWrapperiAutoltiWrapper.exe® frun 12 52 =8 5 2100 BTHEAmCPalservice
12:37 Starting AutoltIHeapper v.14.801.7025.3 SciTE ».1.7.5.0 Reyboard: F.:| 376 428 49 1676 BTHSSecurityMagr
SELTEDLE => C:\Progeam Piles (®86) \AutoIt3\SsiTR®  UaserDir => C:i\Ps
fg AUICheck (3.3.15.01 frem:C:\Peogram Files (xB6)\AutcItd\beta inpu i fse Gia0 L s Ple, Bhiconen
12:37 AuIcChemak anded.ra:0 17 B132 5538 133 T2 5640  BTTray
.mgz (3.3.15.0) 1C1\Program Files (x86)\AutoIt3\betahautoitd xé4.exe "Cri_\ 9 4764 2496 s 3612  bewdins
té#Break to Restart or Ctel+Break to Stop
embly: 1 i M3 19336 744 73 3092 chrome
mblyType = Ox0000000000B1FBI0 22 17404 29316 779 7 3880  chrome
SohosemblyType | = 1
e Spobject: Ohject b 85772 52856 336 235 6616  chrome
iyns 1 8 2596 1632 73 1] 12532 chrome v
zed : True
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.NET CLR Framework

HOW: would you use SQL CLR Runtime Hosts in AutolT

. SQL Common Language Runtime

SQL Common Language Runtime, is technology for hosting of the Microsoft .NET common language
Runtime Engine within SQL Server ©, which is unexplored at the moment ...

SQL Query Results

SQL Server @ ﬁ

Query Processor

SQL CLR Module
(Stored Procedures, UDFs, UDTs, UDAs, Triggers)

CLR Hosting Module (.NET Framework BCLs)

SQL Server Database
Engine EXTERNAL UNSAFE
_ACCESS

SAFE]

S - Files,
Network

More info : http://www.sqglservercentral.com/articles/Stairway+Series/104406/

Native DLL,

COM DLLs
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.NET CLR Framework

HOW: would you use SQL CLR Runtime Hosts in AutolT

* .NET CORE

.NET Core has Portable Class Libraries and is Cross Platform, supported by Microsoft on Windows, Linux
and Mac 0SX ©, which we have not explored at the moment ...

.NET Framework .NET Core

ll ASPNET 5 l ASPNET 5
ASPNET 4.6 .NET Native
WPF
Windows Forms

‘ ﬂ ASPNET 5 for Mac and Linux

Common
Runtime Compilers NuGet packages

# Next gen JIT NET Comp Aatform MNET Core 5 Libraries
a SIMD 63 anguages innovation MNET Framework 4.6 Li

In theory we could access .NET Core Libraries that are loaded on Linux / MAC and invoke commands ... ?

More info : https://blogs.msdn.microsoft.com/dotnet/2015/02/03/coreclr-is-now-open-source/
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.NET CLR Framework

HOW: being grateful...

*  BylJoining the CLR .NET development community and move this forward...

https://www.autoitscript.com/forum/topic/187334-using-net-libary-with-autoit-possible/

https://www.autoitscript.com/forum/topic/188158-net-common-language-runtime-clr-framework/

Many Thanks to :

Danyfirex / Larsj / Junkew / Trancexx ?
‘

<
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