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Pednekcua TMnos 1 nporpammmpoBaHue c
MCnosib30BaHNEM aTpuUbyTOB
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UTO Takoe pednekcna TUNoB

B .NET peonekcunsa Tnnos — 310 npotLiecc
ODHapyXeHns TUNOB BO BpeMsdA paboThbl
nporpammbil

« Knacc Type n3 System
* [lpocTpaHcTBO MMeH System.Reflection



UneHbl kNnacca Type

IsAbstract, IsArray,
IsClass, IsSealded,
IsInterface, IsValueType

GetConstructors(),
GetEvents(), GetFileds(),
Getlnterfaces, GetProperties,
GetMembers()

FindMembers()

GetType

InvokeMember()

[To3BoNAT onpeaenuTb
OCHOBHbIE XapaKTEPUCTUKN
KOHKPETHOro TMna B NporpamMme

Bo3BpalLaioT MaccuB ¢ HAOOPOM
MHTEPECYIOLLINX NMOSib30oBaTess
SNeMeHTOB

BoaBpalliaeT maccuB TUMNOB
Memeberinfo

Bo3Bpaluaet obbekT Type no
CTPOKOBOMY MMEHW

icnonb3yeTtca onga nosgHero

CBA3bIBaHUA
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[Tony4yeHne obbekTa knacca Type

* Foo theFoo = new Foo();
Type t = theFoo.GetType();

* Type t = null;
t = Type.GetType("Foo");

* Type t = typeof(Foo)



TecTtoBbIU KNacc Foo

// MBI CMOXEM IMOJIYUMTE pPas3HOOOpAas3Hyln MHOOpMALMI 00 3TOM KJIACCE BO BPEMS BHIIOJIHEHUS
namespace TheType

{

// IBa uHTepbelica

public interface IFaceOne { void MethodA(); }

public interface IFaceTwo { void MethodB(); }

public class Foo: IFaceOne, IFaceTwo // Knacc Foo nommepxmBaeT 5TM IBa MHTepberica
{

public int myIntField; // Tlomnsa

public string myStringField;

public void myMethod (int pl, string p2) {...} // Meron

public int MyProp // CBOMCTBO
{ get { return myIntField; }
set { myIntField = value; }

// Metonu mHTepbericoB IFaceOne m IFaceTwo
public void MethodA() {...}
public void MethodB() {...}



[Tony4yaem MHpopmMaLmio 0 NoNax N Metogax

public static void ListMethods (Foo f)
{
Console.WritelLine ("***** Methods of Foo ****xx*xm).
Type t = f£.GetType()
MethodInfo[] mi = t.GetMethods() ;
foreach (MethodInfo m in mi)
Console.WriteLine ("Method: {0}", m.Name);

CODSOle.WriteLil’le ("*************************\n") ;

}

public static void ListFields (Foo f)
{
Console.WritelLine ("***** Fields of Foo *****xm).,
Type t = f£.GetType (),
FieldInfo[] fi = t.GetFields()
foreach (FieldInfo field in fi)
Console.WritelLine ("Field: {0}", £field.Name)

COHSOle.WriteLine ("*************************\n") ;



BbiBOOAMM pasHyo MHdOpMaLUIO O Knacce

// BHBOOVMM pas3Hyl uMHboOpMaluio O Foo

public static void ListVariosStats (Foo f)

{
Console.WriteLine ("***** Various stats about Foo ***x*x").;
Type t = f£.GetType() ;

"Full name is: {0}", t.FullName) ;

"Base is: {0}", t.BaseType)

"Is it abstract? {0}", t.IsAbstract);

"Is it a COM object? {0}", t.IsCOMObject) ;
"Is it sealed? {0}!", t.IsSealed);

"Is it a class? {0}", t.IsClass);

Console.WriteLine (
Console.WritelLine (
Console.WritelLine (
Console.WritelLine (
Console.WritelLine (
(

Console.WritelLine

COl’lSOle.WriteLil’le ("*k*k*k*k*k*k********************\n") ;



BbiBOOAMM CNMCOK CBOUCTB

// BHIBOIOVM CIMCOK BCEX CBOMCTB
public static void ListPorps (Foo f)
{

Console.WritelLine ("***** Properties of Foo ***x*x").

Type t = f.GetType() ;
PropertyInfo[] pi = t.GetProperties();
foreach (PropertyInfo prop in pi)

Console.WritelLine ("Prop: {0}", prop.Name);

COl’lSOle.WriteLil’le ("*k*k*k*k*k*k********************\n") ;



BbiBOOMM CNMCOK MHTEPMENCOB

// BHIBOIOVM CIMCOK BCeX MHTepdelCcoB, MNONOepPXMBAEMHIX FOO
public static void ListInterfaces (Foo f)

{

Console.WritelLine ("***** Interfaces of Foo ***x*x").;

Type t = f.GetType() ;
Type[] ifaces = t.GetInterfaces();
foreach (Type 1 in ifaces)

Console.WritelLine ("Interface: {0}", 1i.Name):;

COl’lSOle.WriteLil’le ("*k*k*k*k*k*k********************\n") ;



Tunbl npocTpaHcTBa UMeH System.Reflection

Assembly Knacc cooepxnt metogbl 4na 3arpy3km n nsydeHma cbopku, a
TakKXXe BbINONIHEHUA C HEW PasfIMYHbIX onepauuin

AssemblyName Krnacc nossonser nonyymtb MHpopMaLumio 0 BEpPCUn,
€CTeCTBEHHOM A3blke U T.N.

Eventinfo XpaHUT NHgopmaLmio o codbITnn

FieldInfo XpaHnUT NHOopMaLnIo O none

Memberinfo AbcTpakTHbIN 6a3oBbIN Knacc ans Bcex *Info

Methodinfo XpaHUT nHdopMauno o MeToae

Module [Mo3BonsieT obpaTtnTbCa K Moaynto B MHorodannoson coopke
Parameterinfo XpaHUT NHOopMaUno 0 napameTpe

Propertyinfo XpaHuUT nHdbopMaumnio 0 CBOUCTBE
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namespace CarReflector

{

3arpy3ka cbopku

using System;
using System.Reflection;
using System.IO;

public class CarReflector

{

public static int Main(string[] args)

{

// VcnoabsyeM MmeTon Assembly.Load () mna 3arpy3ku cOOpPKU
Assembly a = null;

try
{ a=Assembly.Load("CarLibrary") ;
}

catch (FileNotFoundException e)
{Console.WritelLine (e.Message) ;}
return 0;

}

a=Assembly.Load(@"“CarLibrary, Ver=1.0.454.30104, SN=null, Loc=""); 11

// Tlonyuaem muHbopMmaumo o cbOopke CarLibrary

// HyxHO @nJsa mucnojib3o0oBaHusa FileNotFoundException



BbiBOog nHdopmauun o Tunax B coopke

public class CarReflector
{
public static int Main(string[] args)
{
Assembly a = null;
try { a=Assembly.Load("CarLibrary"),; }
catch (FileNotFoundException e) {Console.WritelLine (e.Message);}

ListAllTypes (a);
return 0O;

}

// BHBOOVMM MHOOPMALMI O BCEeX THuNax B cOoOpke
private static void ListllTypes (Assembly a)
{
Console.WritelLine ("Listing all types in {0}", a.FullName);
Type[] types = a.GetTypes()
foreach (Type t 1n types)
Console.WriteLine ("Type: {0}", t);
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BbiBOO MHpOpMaLKMK O YfieHax Krnacca

private static void ListAllMembers (Assembly a)

{
Type miniVan = a.GetType ("CarLibrary.MiniVan") ;

Console.WritelLine ("Listing all members for {0}", miniVan);

MemberInfo[] mi = miniVan.GetMembers () ;
foreach (MemberInfo m in mi)
Console.WriteLine ("Type {O0}: {1} ",
m.MemberType.ToString (), m);
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BbiBOO MHOpMaLKMKM 0 napamMeTpax MeToaa

private static void GetParams (Assembly a)

{

Type miniVan = a.GetType ("CarLibrary.MiniVan") ;
MethodInfo mi = miniVan.GetMethod ("TurnOnRadio") ;

Console.WritelLine ("Here are the params for {0}", mi.Name);

// Show number of params.
ParameterInfo[] myParams = mi.GetParameters() ;
Console.WritelLine ("Method has {0} params", myParams.Length) ;

// Show info about param.

foreach (ParameterInfo pi in myParams)

{

Console.WritelLine ("Param name: {0}", pi.Name) ;
Console.WritelLine ("Position in method: {0}", pi.Position);
Console.WritelLine ("Param type: {0}", pi.ParameterType) ;

}
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[To3gHee cBsA3bIBaHME U Knacc System.Activator

// Cosmaem 0OBEKT BHOPAHHOTO HaMM Tuna "Ha JjeTy"
public class LateBind
{

public static int Main(string[] args)

{

// VicnojabpsyeMm kJjacc Assembly nonadg 3arpy3Ku cOOpKU
Assembly a = null;
try
{
a = Assembly.Load("CarLibrary") ;
}
catch (FileNotFoundException e)
{Console.Writeline (e.Message) ; }

// TonyuaeMm obwbekT Type njad kKjacca MiniVan
Type miniVan = a.GetType ("CarLibrary.MiniVan") ;

// Cosmaem oOBeKT kJjacca MiniVan "Ha jgeTy"
object obj = Activator.CreateInstance (miniVan) ;
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lcnonb3oBaHMe No3gHero cBA3biBaHUA

public static int Main(string[] args)

{

// 3Barpyxaem CarLibrary mnpm nomomm kjacca Assembly
// TlonmyuaeMm oOBeKT Tumna Type
Type miniVan = a.GetType ("CarLibrary.MiniVan") ;

// Cospmaem o00BeKT kJjacca MiniVan "uha JjeTy"
object obj = Activator.CreateInstance (miniVan) ;

// TlonyuaeM ob6bekT kjlacca MethodInfo mmsg mMeToma TurboBoost ()
MethodInfo mi = miniVan.GetMethod ("TurboBoost") ;

// BuI3HIBAeM MeTOon (mepemaeM null BMeCTO IIapaMeTpPOB)

mi.invoke (obj, null);

return 0;
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Bbi30B MeTOoAa ¢ napamMmeTpamMu

object[] paramArray = new object[2];
paramArray[0]="Fred";
paramArray[1l]= 4;

MethodInfo mi = miniVan.GetMethod ("TellChildToBeQuiet") ;

// BHI3BIBAEM METON
mi.invoke (obj, paramArray) ;
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[OnHamunyeckme coopku

OnHamnyeckne coopkm co3garoTcs «Ha neTy»
Ee MOXXHO coxpaHUTb Ha AWUCK

[TlpocTpaHcTBO MMeH System.Reflection.Emit
Knacc AssemblyBuilder

Co3paHue koga IL «Ha nety» B npouecce
BbIMOMHEHUSA NPOrpaMmmbl

[MogpbHee cm. 3. TpoenceH «C# n nnatdopma .NET»
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ATpnoyTtbl B .NET

* ATpNOYTbI — 3TO aHHOTaLUMKN, KOTOPbIN
MOryT ObITb NPUMEHEHbI K TUMYy
(MHTepdoency, CTPYKType U T.M.), YreHy
Krnacca (nont, CBOUCTBY, METOAY)

 MHOrmne aTtpmbyThl NnpegHa3sHavYeHbl Ans
«XUTPBLIX» Lienen:. otnagku,
B3aumoaenctsuo ¢ COM
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HeKkoTopble BCTPOEHHbIE aTPUOYThHI

CLSCompilant Onpenenaetr coBMECTUMOCTb BCEX TUMOB
cbopkm ¢ Common Language Specification

Dilimport [1na Bbl3oBa TpagMuUMOHHbLIX doannos dll

StructLayout [1na onpeneneHnsa BHYTPEHHErO
npencTtaBneHns CTPYKTYpbI

Serializable [TomeyaeT Knacc nnu CTPYKTypy Kak
cepuanusyemMsie (OOCTYMHbIE AN coxpa-
HEeHWS Ha OUCK N BOCCTAHOBIIEHUS C HEro)

NonSerialized [lome4yaeT Knacc unm CTpyKTypy Kak
Hecepuanusyemble
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PaboTa c cyulecTByownmMmn atpubytamm

// DTOT KJAacC MOXHO COXPaHAaTb Ha IUCKE
[Serializable]

public class Motorcycle
{
bool hasRadioSystem;

bool hasHeadSet;
bool hasBar;

// OmHakKO HesaueM yTPpyXIOaTh ceba cOoXpaHeHMeM 3TOTO I10JIS
[NonSerialized]

float weightOfCurrentPassangers;
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Co3naHue nornb30BaTenbCKUX aTpubyToB

public class VehicleDescriptionAttribute : System.Attribute
{
private string description;
public string Desc
{
get { return description; }
set { description = value; }

}

public VehicleDescriptionAttribute () {}
public VehicleDescriptionAttribute (string desc)
{ description = desc;}
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[MpMeHeHne nonb3oBaTeNbCKNX aTpUbyTOB

[VehicleDescriptionAttribute ("A very long, slow but feature rich auto")]
public class WinExample
{

public WinExample ()

{

}

[VehicleDescription ("A very long, slow but feature rich auto")]
public class WinExample

{
public WinExample ()

{
}
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// 39TO mnepeumnciyieHMe INO03BOJISET ONpenesuTh,
// TPVMEHSTb I[IOJIb30BATEJILCKUM aTpudyT
public enum AttributeTargets

{

OrpaHun4deHne ncrnonb3oBaHUa aTpmbyTta

All,
Assembly,
Class,
Constructor,
Delegate,
Enum,

Event,
Field,
Interface,
Method,
Module,
Parameter,
Property,
ReturnValue,
Struct,

K 4yeMy MOXHO OynmeT
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OrpaHun4yeHne ncnosnb3oBaHus aTtpuodyTa

namespace CustomAtt

{

using System;
[AttributeUsage (AttributeTargets.Class | AttributeTargets.Struct) ]

public class VehicleDescriptionAttribute : System.Attribute
{
private string description;
public string Desc
{
get { return description; }
set { description = value; }

}

public VehicleDescriptionAttribute () {}
public VehicleDescriptionAttribute (string desc)
{ description = desc;}
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ATTPMBYTbI YPOBHSA COOPKM N MOAyNs

// TapaHTupyemM CcoBMecTuMOCTb C CLS
using System;

[assembly:System.ClsCompliantAttribute (true)]

namespace MyAttributes

{

[VehicleDescription ("A very long, slow but feature rich auto")]
public class WinExample

{
public WinExample () {}

// public ulong notCompilant
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®ann Assemblyinfo.cs

AssemblyCompanyAttribute NHpopmauma o komnaHum

AssemblyDescriptionAttribute [pyxecTBeHHOE TeKCTOBOE onncaHne coopKku

AssemblyProcessorAttribute NHdpopmaumsa o npoueccope, Ans KOTOporo
paccuynTaHa gaHHasi cbopka

AssemblyVersionAttribute OnpenensaeTt Homep Bepcun cOopkm
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ATTPMBYTbI YPOBHSA COOPKM N MOAyNs

// Pebiexcusa nJjg NOJIB30BATEJILCKUX aTPUOYyTOB

public class AttReader
{

public static int Main(string[] args)

{

// Tlonyuyaem ob6wekT kJjlacca Type njug Winnebago
Type t = typeof (WinExample) ;

// TlonyyaemM Bce aTpubyThl OaHHOM COOPKU
object[] customAtts = t.GetCustomAttributes (false)

// BHBOOVM MHOOPMAIIMI O KaXIOM aTpudyTe
foreach (VehicleDescriptionAttribute v in customAtts)

Console.WritelLine (v.Desc) ;

return 0;

}
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