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MexaHun3m OTpaxeHus (Reflection) B C#



YTo Takoe OTpaxkeHue? E’

OTpaxeHne — MexaHn3m, NO3BOMSOLLINIA BO BPEMS
BbINONMHEHNS1 OOHAPYXXMUBAaTb N NCNOMNbL30BaTb TUMbI U
NX Yr€Hbl, O KOTOPbIX BO BPEMS KOMMOUNSLMN HAYETO
He ObIfo N3BECTHO.

bonbLuaga YacTb HeobxoAUMbIX OS5 3TOro TUMNOB
HaXoaUTCA B MNPOCTPaHCTBE MMEH
System.Reflection.



MeTagaHHble COOPKM

assembly (c6opka), paiin ¢ pacwmpenuem .exe unu dil

MeTaflaHHble KOR Hgltsuxe maHudecr

pecypcbl (HKOHKM, 3BYKH, KAPTHHKM U T.1)

' KOMMUNAauua

UCXOAHbIN KOA Ha
A3blKe c#



MeTagaHHble COOPKM

] MeTagaHHble B .Net 0653aTeNnbHbl U
YHV/IBEPCaA/IbHbI

] MeTagaHHble B .Net 0buLef0CTyNHbI
[ MeTagaHHble B .Net ncuepnbiBaroLLmn

] MeTagaHHble B .Net paclumpsaembl

|_| NMetTanauduudkie R Net kolcTDOV 1DV &M |



HepocTtaTtkn OTpakeHus

[ He KOHTpOAMpyeTCs 6€30MacHOCTb TUMOB Ha
3Tane KOMNUAALUN

[ OTpaxeHue paboTaet MeA/IeHHO



[nHamun4yeckasa 3arpy3ka cbopok

namespace System.Reflection

{
// Summary:
// Represents an assembly, which is a reusable, versionable, and self-describing
// building block of a common language runtime application.
public abstract class Assembly : Assembly, IEvidenceFactory,
ICustomAttributeProvider, ISerializable
{

public static Assembly Load(AssemblyName assemblyRef);

public static Assembly Load(string assemblyString);

public static Assembly LoadFile(string path);

public static Assembly LoadFrom(string assemblyFile);

public static Assembly ReflectionOnlylLoad(string assemblyString);
public static Assembly ReflectionOnlylLoadFrom(string assemblyFile);



[TonHoe nms coopku

1. Mumsa (6e3 paclumpenHusa n nyTn)

2. Bepcuga

3. NHdpopmauma o nokanunsauum

4. Mapkep OTKpbITOro Krto4a

5. ApxutekTtypa npoieccopa (onuymoHanbHo)

[Mpumep:

"SomeAssembly, Version=2.0.0.0, Culture=neutral,
PublicKeyToken=01234567890abcde,
ProcessorArchitecture=MSIL"



MpuMep 3arpy3ku COOpPKK MO MOIHOMY UMEHU ~

using System;
using System.Reflection;

public class Example

{
public static void Main()
{
string longName = "system, Version=4.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089";
Assembly assem = Assembly.Load(longName);
Console.WriteLine(assem.FullName);
}
}
BbiBoa :

System, Version=4.0.0.0, Culture=neutral, PublicKeyToken=b77a5c561934e089



Assembly.LoadFrom vs. Assembly.LoadFile”

LoadFrom cHayana BbI3bIBAaeT CTaTUYECKUIA METO/,
GetAssemblyName, KoTOpbIV BO3BpaALLAET NOJSIHOE NMS
COOpPKM N3 MeTagaHHbIX palia No ykasaHHOMY nyTu. Nocse
3TOro OH nepeaaéT aTo nmsa metoay Load, kotopbiv ganee
3arpyxaet cbopky CTaHAAPTHbLIM 06pa3oMm.

LoadFile e cpa3y 3arpyxaet ¢pan no ykazaHHOMY MyTn Kak
HOBYO CHOPKY B TEKYLLMIN AOMEH NpuaoXeHus. INpy 3TOM OH
He pa3pellaeT aBToOMaTNYecky 3aBUCMOCTU 3TOW COOpKN, T.
e. BCe OCTa/IbHble COOPKK, HA KOTOPbIe OHAa CCblNaeTcs,
NPUAETCA 3arpy>kaTb BPYYHYHO.



3arpyska cOopku U3 BCTPOEHHOIo pecypca ‘

AppDomain.CurrentDomain.AssemblyResolve += (sender, args) =>

{

String resourceName = "MyDefaultNamespace" +
new AssemblyName(args.Name).Name + ".dll";

using (var stream = Assembly.GetExecutingAssembly().
GetManifestResourceStream(resourceName))

{
Byte[] assemblyData = new Byte[stream.Length];
stream.Read(assemblyData, ©, assemblyData.Length);
return Assembly.Load(assemblyData);

}

s



Tun System.Type

[1py nepsom obpalleHnn B AOMEHE NPUNoXeHun K Tuny CLR
co3gaeT ak3eMnnsp System.Type 1 HULMANU3UPYET NONS
obbekTa nHpopmaLmnen o Tmne.

C ero NoMoLLbio MOXXHO ANHAMWYECKM CO34aBaThb 3K3EMMNNAPLI
ONMMCbIBAEMOIO UM TUMA, a TaKkKe UCMOSTHATbL METoAbl M paboTaTb
CO CBOMCTBaMMU NMonyv4eHHoro obbekxTra.

[ToaToMy TMN System.Type ABNAETCA OTNPABHOMN TOYKOU AN
ornepauun ¢ Tunamm nu obbLeKTamm Yepes MeEXaHNU3MbI
OTpaxeHus.



[ony4yeHue ak3emnnspa System.Type |

1. Hepes onepartop
typeof

using System;

namespace Appl

{
class Classl
{
static void Main()
{
Type type = typeof(Classl);
Console.WritelLine(type.FullName);
Console.ReadlLine();
by
¥



MNony4eHune ak3emnngpa System.Type |

2. Hepes meTopg Tnna System.Object —
GetType

Classl app = new Classi();
Type type = app.GetType();

3. Uepes ctaTtnyeckme mMetoabl TMna
System.Type

Type type = Type.GetType("System.Int32, mscorlib, Version=2.0.0.0, Culture=neutral,
PublicKeyToken=b77a5c561934e089");
Console.WritelLine(type.FullName);



MNonyyeHue ak3emnnapa System.Type |

4. Hepes meToabl TUNa
Assembly

using System;
using System.Reflection;

namespace Appl

{
class Classl
{
static void Main()
{
foreach (Type type in Assembly.GetExecutingAssembly().GetTypes())
Console.WritelLine(type.Name);
Console.ReadlLine();
}
}



IsAbstract
IsArray

IsClass
IsSCOMObject
ISEnum
IsInterface
IsPrimitive
IsNestedPrivate
IsNestedPublic
|sSealed
IsValueType

XapaKTepuUCcTUKM Tuna

—




MonyyeHne nHpopmaLumm o YreHax Tvna

. GetConstructors()
. GetEvents()

. GetFields()

. Getinterfaces()

. GetMembers()

. GetMethods()

. GetNestedTypes()
. GetProperties()



Nepapxua Memberinfo

System.Object

|— System.Reflection.MemberInfo

—1 System.Type

—1 System,Reflection, FieldInfo

—1 System.Reflection.MethodBase

= = = BIOXEHHbIV TUN

System,Reflection.ConstructorInfo

System, Reflection,MethodInfo

—1 System.Reflection.Propertylnfo

-1 System.Reflection. EventInfo

—




MpuMep nonyyeHus nHpopmaumm o Tune ‘

string trace = ;
ConstructorInfo[] arrCIl = type.GetConstructors();
foreach (ConstructorInfo ci in arrCI)

{
trace += (ci.IsStatic ? "static " : "")
+ (ci.IsPrivate ? "private " : "")
+ (ci.IsFamily ? "protected " : "")
+ (ci.IsAssembly ? "internal " : "")

+ ci.Name;
ParameterInfo[] arrParamInfo = ci.GetParameters();

trace += "(";
for (int i = @; i != arrParamInfo.Length; i++)
{
ParameterInfo parInf = arrParamInfo[i];
trace += (i =0 ? ", " . "")
+ (parInf.IsIn ? "in " : "")
+ (parInf.IsOut ? "out " : "")
+ (parInf.IsOptional ? "optional " : "")
+ parInf.ParameterType.Name + " "
+ parInf.Name
+ ((parInf.DefaultValue != DBNull.Value)

? (" = " + parInf.DefaultValue) : "");
}

trace += ");\r\n";



CB4a3u Tnnos OTpaxeHus E ‘

—| FieldInfo #1

Hppbomais Fieldinfo #2 -|
Assembly #1 Module #1 Type #1 Constructorinfo #1
Assembly #2 -l Module #2 -| Type #2 -l Constructorinfo #2

—>| MethodInfo #1
MethodInfo #2

— | Propertylinfo #1
Propertyinfo #2-|

| Eventinfo #1
Eventinfo #2




dunsTpaums BO3BpaLlaeMblX HYreHOB TUMa

. BindingFlags.Default

. BindingFlags.lgnoreCase

. BindingFlags.DeclaredOnly

. BindingFlags.Instance

. BindingFlags.Static

. BindingFlags.Public

. BindingFlags.NonPublic

. BindingFlags.FlattenHierarchy

MethodInfo[] methods = type.GetMethods(BindingFlags.Instance | BindingFlags.NonPublic);
foreach (MethodInfo method in methods)

{
}

Console.WriteLine(method.Name);



CosfaHue aKk3emMnngpa Tuna E |

1. Hepes meToabl TUNa
System,Activator

using System.Reflection;

namespace ReflectionTestConsoleApplication

{
class Classi
{
public string someField = "Some test field";
static void Main()
{
string className = "ReflectionTestConsoleApplication.Classl";
Type type = Type.GetType(className);
Object data = Activator.CreateInstance(type);
Console.WritelLine((data as Classl).someField);
Console.ReadlLine();
}
}



CosfaHue aKk3emMnngpa Tuna E ‘

2. Uepes meToabl
System.AppDomain

class Classl

{

public string someField = "Some test field";

static void Main()
{
string className = "ReflectionTestConsoleApplication.Classl";
Type type = Type.GetType(className);
ObjectHandle data =
AppDomain.CurrentDomain.CreateInstance("ReflectionTestConsoleApplication”, type.FullName);
Console.WritelLine((data.Unwrap() as Classl).someField);
Console.ReadLine();



CosfaHue aKk3emMnngpa Tuna E’ :

3. Uepes meTtoa InvokeMember ob6bekTa
System.Type

class Classl

{

public string someField = "Some test field";

static void Main()

{
string className = "ReflectionTestConsoleApplication.Classl";
Type type = Type.GetType(className);
Object data = type.InvokeMember(null, BindingFlags.CreateInstance, null, null,
null);
Console.WriteLine((data as Classl).someField);
Console.ReadLine();
}



Co3aaHue ak3emnngapa Tuna

4. Yepes meTtoa Invoke oObekTa

System.Reflection.Constructorinfo

class Classl

{

public string someField = "Some test field";

static void Main()

{

string className = "ReflectionTestConsoleApplication.Classl";
Type type = Type.GetType(className);

ConstructorInfo constructor = type.GetConstructor(new Type[0]);
Object data = constructor.Invoke(null);

Console.WriteLine((data as Classl).someField);
Console.ReadLine();



MeTon InvokeMember M—

public abstract class Type : MemberInfo,

{
public Object InvokeMember
(
String name, // Nma unena
BindingFlags invokeAttr, // Cnocob noucka 4neHoB
Binder binder, // Cnocob conoctaBneHns YNeHOB UM apryMeHTOoB
Object target, // OB6beKkT, Ha KOTOPOM HYXHO BbI3BaTb 4SIEH
Object[] args, // AprymeHTtbl, KOTOpble HYXHO nepefaTtb MeTtony
CultureInfo culture // PernoHanbHble cTaHOapTbl, KOTOpble WCMOSb3YHTCA
npu CBA3bIBAHUA
)s



Mpumep ncnonb3oBaHusa metoaa InvokeMember

class Classl

{

public string someField = "Some test field";

public override string ToString()

{
}

return someField;

static void Main()

{

string className = "ReflectionTestConsoleApplication.Classl";
Type type = Type.GetType(className);

ConstructorInfo constructor = type.GetConstructor(new Type[0]);
Object data = constructor.Invoke(null);

String s = (String)type.InvokeMember("ToString",
BindingFlags.DeclaredOnly |
BindingFlags.Public | BindingFlags.NonPublic |
BindingFlags.Instance | BindingFlags.InvokeMethod, null, data, null);
Console.WriteLine("ToString: " + s);
Console.ReadLine();
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Cnu1cok nutepaTypbl E

[xedodppun Puxtep. CLR via CH# (3e nsgaHue)

RSDN Magazine. MeTagaHHble B cpefe .Net.
https://rsdn.ru/article/dotnet/refl.xml



3apgaHue ona pabotsl B ayautopun ‘

Hanucatb nporpammy, KOTopada BbIBOAUT Ha 3KPaH nepapxuto
BCEX TUMOB, NPOU3BOAHbIX OT Exception (1nn noboro apyroro
6a30B0Oro 4acTto ucrnosnb3lyemoro Tmna). Caenatb
BO3MOXHOCTb 3a[]jaHuNs Nnosib3oBaTernemMm cbopku ans noucka
(MM HECKONBKUX).



3agaHue Ha AoMm

Hanucatb npoctoe AnHaMmnyecku pacLumpaemMmoe
npunoxexHue. CoenaTtb OTAENLHYIO OMONMOTEKY, B KOTOPOM
onpenennTb MHTEPdENCHI, KOTOpPble DyayT NCNOMb30BaTb
pa3paboTymKu Mmoayrien NpUoXeHust. B rmaBHOM XocTe
NpUNoXXeHnsa caenatb ANHAMNYECKUN NOUCK U 3arpy3Ky Taknx
Moayrneun ns sagaHHou nanku. K npumepy, B XocTe caenatb
BbliMagatollee MeHIo, KOTopoe DyaeT 3anonHATLCS
NHdopmMaLMnen N3 3arpy>xeHHbIX MOAYIEN, U NPUN HaXXaTUKU Ha
NYHKTbl KOTOPOro 0yayT BbI3blBATLCA METOAbI N3 3TUX
MoAayreu (Yepes onpeaerneHHble 4o 3TOro MHTepdenchl).



