=

5. EEIEEE Sattribute

Ff11E2.2. 28 G ihigid el (metadata DLKCEAERE PR I B0 T . AR H Y
ATII AR g B S 35 attributedf L R BEA ) o

7.1
BATHLHIARER TAEHAT I — /MR PR R e A o Sl E 0L, %R P42 7E 5 — e
JPEEPAT Al W RN 1, AN e AT LA )3 2E .
B AN TR BAMET T — M RF RS GRS T IWUE) . ZWUg P42
T TCHHEA . BRATEREHR SRS (introspection XA ARIERE R .
7.1 Al A
BATEE T —Ee R AU A 028, EAREE: TR/ EA TR B it . kA4
ML T LAZE T I8 37 5 b FH 3
Q ZENFHFEFFHATES, BATRT DU SRR e 8dm MBS i KRR R R PR (1928, 9, iTdasm.
exejReflector T H 2 W sUth b — MR H A HOE M e TN 28 (B3 012.371),
Q Ml e g . ZHARTEM R PER W — N, miZBSEmFEEE R M. 5
g AN T HTHEAES, WAES.
Q YIRATA A F attributerh (1145 8 1 B 1%
Q HIAIAEMNEINB VT R REAEA TR G I . 244K, IXFRT A Nz Rt e, AN s
R BB B, RS B JEA FF R JCTR 58 A B T U R I A
Q EZASHIEFE PRI .. A T3S WIENREFER 2, BTSN E G
MR EHAR .
CLRY5 Frameworkr 3 it ™ 2l F S S AL i, fEME2RA I Equals Q Tk BRI SEEL -,
AT s S 38— L A5 9 1 SE A8 H 1) - Bt
CLREEFHIALST G IH I AT S5, AR 2 B/ - B s B P A4k . 28 1 3 B2 B3t 2 E 1R
TR A SR b 3 5 F A
7.1.2 .NET A FHTR
S BRI Z R B A A2 5T S . R LARTRAT A sh S oM — AN AT AT R T,
HOZRm I B E R . TLBK A (Z018.4715) Fii& b T XA H B H k. M TLBAS %k
Pi1F =¥ A TIDL (Interface Definition Language®% 15 XiES) ¥\, IDLE S AT LUy — A
AfRES . NETHHRBHHINLLTLB S IDLAR X ERET —5.
O ERSERWFB R, EHE ST,
Q ETLBSIDLIEFHEi% . #ill, EAMHYE L, XEWE EFE3207 5640 M4 L #i e
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RIEAE
Q FHEETBLIGEME, NET CH W SOt 70 & I ik et
Q e IRHEE TR R R i T TLBAS 3 HAdckii, FATREME SR —ANE P A b s B AT A 2
M FrA AT REE R (e B kiE NS5,
NETS A 2 Fr LLREREIA Wb vE I N 2%, VAZH T .NET Framework b Ak 2 (365, Tl E AT LA
— MU AEAppDomiartt AR 4 Rl S AR e (type metadata Jf#H BT, IXESRAZL
] LIfESystem.Reflectionty & 25 (A1 4E3, 1 AARFEFR AR IO R —MRE 2R,
Q {2 ER T REPEE (System.Reflection.Assembly);
O f—MNRMIEBE TR 545K (System.Type);
Q H—RIsEpER T s (System.Reflection.MethodIinfo);
Q H— 2RISR T F B (System.Reflection.FieldInfo);
Q {2 ER T FEi5% (System.Reflection.ParameterIinfo),

== &S =

I o BRI NS, XA L T —Fh I8 B R SRR R T . (R BRATE B
HEYH MR A S EYG, Hh RS TR RN AL e IR A BRI k.

System.Reflectiony % Z= [A] F 1 JT 5 K LA — A i 4 07 KA B HCR . #lln, M—>System.
Reflection.Assemblyf L4l 4, A ARG —/ System. TypeSZ iK% . \—>System. Typel¥) s
b, ATEAERAS — /> system.Reflection.MethodInfosZfi# . ifij A—~>System.Reflection.Method-
Infoscffi, M A LA3K7E— System.Reflection.ParameterInfosifils . AFA XLl 7-107R.

] Assembly Byte[]
GetModules
0 GetILAsByteArray() MethodBody
y A
Module GetMethodBody() -
» ConstructorInfo -g’
M
+ GetParameters() g
GetTypes() %
GetConstructors() Parameterinfo %
- ]
Q T GetParameters()
>~
[
3 v MethodInfo [
Bl GetMethods() ? ‘
Ly Type
GetProperties()
GetEvents()
GetFields()
FieldInfo EventInfo PropertyInfo
ReflectedType | | |

K7-1 R R
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PRAT e S RIMFRATICIE R A BNIL IR A 21, i R B RA 1R IET, e wRP s —AN ik
MILAA . BRI, S T BB ILR A, /R AT AR FH SR 2L, L WiCecil( HiJean-Baptiste Evaili <) ILReader
(HiLutz Roedeft &) BiRail (FHCoimbrak2=F k). Nix T i, ZE.NET 2T, S50 Wi b2z 7
FKAL 2 ATTIEVL B ZHERTI AR (2 013.10.211).

7.1.3 X AppDomain )RR 5 I s )

TR REEL T el 4 T Sy stem. Reflectiondir 44 25 18] F RIS/ T 2R B et . s b, X HL
BAVRILT — A0 e B SRR NRPE. T IRE — MR X TN Assemb 1y 1 58
Wi, AT T #4577 kAssembly . GetExecutingAssembly ().

517-1

using System;
using System.Reflection;
class Program{
public static void Main(){
Assembly assembly = Assembly.GetExecutingAssembly();
foreach ( Type type in assembly.GetTypes() ){
Console.WriteLine( “Class: “ + type );
foreach ( MethodInfo method in type.GetMethods() ){
Console.WriteLine( “ Method: “ + method );
foreach ( ParameterInfo param in method.GetParameters() )
Console.WriteLine( Param: “ + param.GetType() )
}
}
}
}

FEFH T

Class: Program
Method: Void Main()
Method: System.Type GetType()
Method: System.String ToString()
Method: Boolean Equals(System.Object)
Param: System.Reflection.ParameterInfo
Method: Int32 GetHashCode()

7.1.4  NOTEHESHUE E

AT H WETF RR—A N, SRR RSP E R T8 fESystemmscor1ibf2fF4E
KIS R . BRATEE AT 3 K H 4k K H System. ExceptioniXx — LK 5l 1. At EHi%
k7K H System. Exceptionfl] 7 KM A H — A SH0

T 1] LUK BT A attributel$#34% 7K H System. AttributeZix —=F 52, RA S BEOZIEF K
NAEZE T HattributelS o

#7-2
using System;
using System.Reflection;
class Program {
static void Main() {
// Build the strong name of the ‘System’ assembly.
// Its version number is the same as the one of the assembly
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/! ‘mscorlib’ which contains the System.Object class.

string systemAsmStrongName = “System, Culture = neutral, “ +
“PublicKeyToken=b77a5c561934e089, Version=" +
typeof (System.Object) .Assembly.GetName() .Version.ToString();

// Explicitly load the ‘System’ assembly for reflecting on it.
// There is no need to load the ‘mscorlib’ assembly since

// it is automatically and implicitly loaded by the CLR.
Assembly.ReflectionOnlyLoad( systemAsmStrongName );

// For each assembly in the current AppDomain...
foreach (Assembly a in AppDomain.CurrentDomain.GetAssemblies()) {
Console.WriteLine(“\nAssembly:” + a.GetName().Name);

// For each type in the assembly ‘a’...
foreach (Type t in a.GetTypes()) {
// Treat only public classes...
if (!t.IsClass || !t.IsPublic) continue;
bool bDerivedException = false;
bool bDirectInherit = true;

/! Is System.Exception a base type of ‘t’?
Type baseType = t.BaseType;
while ( baseType != null && !bDerivedException ) {
// To find attribute classes replace the following line
// by: if( baseType == typeof(System.Attribute))
if ( baseType == typeof (System.Exception) )
bDerivedException = true;
else bDirectInherit = false;
baseType = baseType.BaseType;
}// end while
// Display the name of the class if it is an exception
// class. Put a star if the class doesn’t inherit directly
// from System.Exception.
if ( bDerivedException )
if ( bDirectInherit )
Console.WriteLine( “ “ + t );
else
Console.WriteLine( “ *” + t );
}// end foreach(Type...
}// end foreach(Assembly. ..
}// end Main

}

VR — /Mol FH ) Assemb1y . ReflectiononTyLoad O ik . 1% )72 m LA VFCLR, %
NIIFR P WA T b Rk, CLR¥GAS fuvr LUK B 7 v 8 N (1 F2 4R ARG AT - [FIAE, A
Reflection onlyti\BE L FE P FH L, R CLRANTS B 58 AT 450 E T AF . Assembly2s
#efitbool Reflectiononly{get;})& MM T A — M2 P AL & il il iZ ik N1 .

7.2 JageE
VY | ETEATN i@ RARE RN BRI, LRAA RS S0
&, ZEAEANE12¥,
721 YA MEX
Piok, BATRAE “ R~ 18 X LB BAMEI “BAFI2” RIS “F
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BAEERRATE—F, fEdRE — AN, o] ORI S AR R AR
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O e LU System. TypeXs thGetType O i s 77 i — AN AR A .

Q W AR 7 — N, T LU A System. TypeS () 4§45 U7 1L GetNestedType O
i GetNestedTypes O, it 1] LLffi F{ System.Reflection.Assemb1y2S (1) JE A& 5 1:GetType O,
GetTypes ) aGetExportedTypes(),

Q tb 7] L fd A System.Relection.Module 2% ) E # & 75 7 GetType() . GetTypes() i
FindTypes(Q,

UAEAR R LA R RE P e 2 4 Foo . d VTR P8 . RATTRE 2 Ji s LA —1>NMFoo . cal R 2491 )
Jrid, IXEETE SLVEAE AN B 51 M Foo . AT TR PP Ak S8 i

#17-3  Foo.d1 1FEFERIILHS

using System;
namespace NMFoo {
public class Calc {
public Calc() {
Console.WriteLine(“Calc.Constructor called!”);
}
public int Sum(int a, int b) {
Console.WriteLine(“Mathod Calc.Sum() called!”);
return a + b;
}
}
}

2. {EFsystem.Activatord
System.ActivatorZ{ifit T /N ¥ 5 v CreateInstance () 5 createInstanceFrom(), it
ATAT LA —ANTE G PRI IR AR A 28 (1 5243 o 51 2

517-4

using System;
using System.Reflection;
class Program {
static void Main() {
Assembly assembly = Assembly.lLoad(“Foo.d11”);
Type type = assembly.GetType (“NMFoo.Calc”);
object obj = Activator.CreateInstance(type);
/] ‘obj’ is a reference toward an instance of NMFoo.Calc.

o}

}
}

XA TP R AL T — e R A, H R MAA, HPaR TS
Q HTRE—AFHF I System. Typeff— MLl ;
Q WERMIRTEMN IR, ZSHE LR,

Q WIESHFIER, ZSERTERN,

WA B 2 R RE 4 JE R L BIL7E AppDomairitt, 1 /T createInstance() miCreateInstanceFrom()
T34 SEGRETFEREN BT FATTIH T () & CreateInstance () /714 J& CreateInstanceFrom()
J7ik, FEW #8410 H System. AppDomain . Load () 8% System. AppDomain . LoadFrom() /7 V2 R A FE )7
. CLRAMBFAE M SHUE PR — MRS, FRR NS T — A EIEX S fobjectHand e
FI B, £N9.NET remotindl) 552285 71, FeAl T2 4 20 A5 200 F BRI N /s 1K 2877 ¥ 1 o —
FH
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1 ] system. Typet— 2 Sk 48 & 258 ff) CreateInstance O i A £ H %R 0% % il — A4
SEH

System.Activatoritff —/MCreateComInstanceFrom() /7%, %7 H T-8IH — N COMRMT £ (152
B, VAR —AHT AT 2N 4 fGetobject O 5 i

3. {# A System.AppDomain

System.AppbomainZi#fif CreateInstance(). CreateInstanceAndunwrap(). CreateInstance-
From() 5 CreateInstanceFromandunwrap QX U/ AEif A ik, Rl eI BLA i —ANEGm 1 R R
SIS,

#17-5

using System;
using System.Reflection;
class Program {
static void Main() {
object obj = AppDomain.CurrentDomain.CreateInstanceAndUnwrap(
“Foo.d11”, “NMFoo.Calc”);
// ‘obj’ is a reference toward an instance of NMFoo.Calc.
}
}

XEETL S 2 Wik B system. Activatord (17775 . AN, Sl e AT T DL B S A e e
WA~ AppDomairtft. 4k, “AndunwarpQ” RAS 23R [al—AN 0P R G, %9 & A —A
ObjectHand1eZHsE 51 3R A3 1 -

4. {fF system.Reflection.ConstructorInfoZ

System.Reflection.ConstructorInfos 1S5 | — Mg sk, %2E 1) Invoke O J7i%7E A
MRS RN T AN IR, B XA A R A, PRI, e AT T DA AN
I8 BRI SRS S . 4

#17-6

using System;
using System.Reflection;
class Program {
static void Main() {
Assembly assembly = Assembly.Load (“Foo.d11l”);
Type type = assembly.GetType(“NMFoo.Calc”);
ConstructorInfo constructorInfo = type.GetConstructor( new Type[0] );
object obj = constructorInfo.Invoke( new object[0] );
/] ‘obj’ is a reference toward an instance of NMFoo.Calc.
}
}

5. {£Fsystem.TypeZ
it system. TypeZS (I AEE A J7 ik InvokeMember O i) LA 7 —ANE g W [R) RN 25 i sz, R
T B A e £ H Bind i ngFlags ki 2% & 1 ffiCreateInstance H I A . i 4n:

#7-7

using System;
using System.Reflection;
class Program {

static void Main() {
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Assembly assembly = Assembly.lLoad(“Foo.d11”);
Type type = assembly.GetType (“NVMFoo.Calc”);
Object obj = type.InvokeMember (
null, // Don’t need to provide a name for calling a constructor.
BindingFlags.CreateInstance,
null, // Don’t need a binder.
null, // Don’t need a target object since we build it.
new Object[0]); // No parameters.
/! Here, ‘obj’ is a reference toward an instance of NMFoo.Calc.

}
}

6. 4FFKIER

T DL AR JLT ] LA AT A — Fh 2 ol G5 A R SE o T T A PR P Rr R 17 O

Q TN, A4 F System. ArrayZ Hh (R4 i CreateInstance (),

Q 4 T — AN S, WU System.DelegateZi i (¥jCreateDelegate O J5 ik,
7.25 fEHEYE

IRAE FRAT 00 e ) g 0 G B IR R A0 2R s8], R TAE IR LS, iEFRATISRE — Tk Lk
T )il 53 2 TR) B S SRR e i B fE . RIS LR T VL AT LS IR

1. Type.InvokeMember()7 %

iEFAH 2] Type . InvokeMember O 7774, 2 HUHATMEH & ik 8 FH AR Zn ) 28 7L i) — AN A i A Bl
AT ANEGR I IANZ ARSI SR S . AE N BESEEILR, 7V SE R T 3AMESS .

O BFEE BRI T4 B AR5 BRI IR B 5

O WA R, e R NG g E

Q iz GOz, RWEREBEeIE— B s, 7Bk i, 2

JEPER AT serligetiy [l 2%, A5E4E).

N F RE IR T el 8 HINMFoo . cal 2B I 5] itsumQ 5k GREEAERIIN, s Aehs

HENAL 5 9190 5 (1 734k ) o

1%17-8
using System;
using System.Reflection;
class Program {
static void Main() {
object obj = AppDomain.CurrentDomain.CreateInstanceAndUnwrap (
“Foo.d11”, “NMFoo.Calc”);
Type type = obj.GetType();
object[] parameters = new object[2];
parameters[0] = 7;

parameters[1] = 8;

int result = (int) type.InvokeMember (
“sSum”, // Name of the method.
BindingFlags.InvokeMethod,
null, // Don’t need a binder.
obj, // The target object.

parameters); // Parameters.
// Here, the value of ‘result’ is 15.
}
}

Type . InvokeMember () /7 V%5 I 2R AL «
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public object InvokeMember(
string name, // The name of the member.
BindingFlags invokeAttr, // Caracteristics supported by the
// member to found. (private/public,
// instance/static, ingnore case ..)

Binder binder, // Some rules to bind with the member.
object target, // The target object on which

// the member is invoked.
object[] args // Arguments of the call.

)3
invokeAttrZHUE — A " EHHIbR &N, EFe R TR MM . o TR IE, A
BindingFlags.InvokeMethod b & fi7 o & it b5 & A7 (¥ A 415 2 W.MSDN | 4 24 “ BindingFlags
Enumeratiorl ()30 %
binderZ$/&—A Binderk AN %, ‘& 4F5/~nInvokeMember QR .. KELHIEW T,
ZSHAT L I nul T AR Ay B4 BRAE, Bl System. Type.DefaultBinder. BinderZ&7fx}
SEE T DU R B
Q ER TS MMEM . £ L—MFF, AT IR~ doubTess Y [ 2
4, th1DefaultBinders ff doubleZint (¥4, it LTI BeA% s D FH U7 v

Q BN TERMESAESHG R T T ik 4.

T Ix s (U RAEH R ) FEMSDN_E— 4l Type.DefaultBinder Property(t) 3C & 1 45 56 1
A, AL LUl S 4k 7K Binderss, G H A MWbindertt % . ANdfE K2 HE M MMiEH —4
DefaultBinderffSEEl 20 T .

WA R e AR ANSI R T 5%, InvokeMember() & #i3K 7 % JEE B b i — 4
System.Reflection.TargetInvocation ExceptionZS% [\, HARML, 785k oK 1% 2k
I H A R TP ) InnerExceptionE AT

WG E, EOE—ANEI e, TEVTIAEA G M. B, 8 S System. Security.
SecurityException® % . Aid, Wik System.Security.Permissions. ReflectionPermissionFlags
I TypeInformationkr&fii (] LLil i System.Security.Permissions. ReflectionPermissionZift)
SEFITIRD MW EL, BRI AT M EAE AT L . a1 i MemberAcces st B N B, minl ATT ) JE AT
WA CRPLAAEA A J5 R R A A 28 A ) @

2. —RYE, ZRIAR

PAVER], it —A~constructorInfosifyl nf LAGIHE —N 5 HIgh e AR H — Mg sk £, BURIFE
K17, id—4 system.Reflection.MethodInfo fit) 524t 7] LLANH —A 5 8145 & IF M AT & —
ANMTTi% . ff HiMethodInfod&iMl A2 Type . InvokeMember () 7572 (KDL 3AAE T T LAY 4 3 UG AT I 8 %%
OIS, PR ok — ek g i . N BT .

#17-9

using System;
using System.Reflection;
class Program {
static void Main() {
object obj = AppDomain.CurrentDomain.CreateInstanceAndUnwrap (
“Foo.d1l”, “NMFoo.Calc”);

O XBNAELLT-H R, TypeInformationtrdifi &onig s il LIS Wk il , MiMemberAccesshrEfi &R g
A LU AE T Wk 5y, AR A . —— R
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Type type = obj.GetType();
// Create a late bind with the ‘Sum’ method.
MethodInfo methodInfo = type.GetMethod(“Sum”);
object[] parameters = new object[2];
parameters[0] = 7;
parameters[1] = 8;
int result;
// 10 calls to “Sum’.
for (int 1 = 0; i < 10; i++)
result = (int)methodInfo.Invoke( obj, parameters );

}
}

3. VB.INETHAIEEREIEFHYE
EIRATAVB.INETH— 285533, JEWEE— 1 24Strictikligi s Aoff2 5, %5 5 W 15 45 IR a5
WA TS AR sE . B, FAVB.NETRE T

#17-10 VB.NETL Jm 485

Option Strict Off
Module Module1
Sub Main()
Dim obj = AppDomain.CurrentDomain.CreateInstanceAnduUnwrap (
“Foo.d11”, “NMFoo.Calc”)
Dim result As Integer = obj.Sum(7, 8)
End Sub
End Module

------ 5] T T CHRL

17-11

using System;
using System.Reflection;
using Microsoft.VisualBasic.CompilerServices;
class Program {
static void Main() {
object obj = AppDomain.CurrentDomain.CreateInstanceAndUnwrap (
“Foo.d1l”, “NMFoo.Calc”);
object[] parameters = new object[2];
parameters[0] = 7;
parameters[1] = 8;
int result = (int) LateBinding.LateGet(obj, null, “Sum”,
parameters, null, null);
}

}
7.2.6 FHEE: A JRIGEE M Em ik

N T A —MEGPEIIR R JHI S, B T AN G i A F S SR8 (7598580, I8 5 —A
SEAEANFENTTE . BITERATERS B A R s sh e ML, EAETERE L LT 8o Bk,
AL, D TAERZ R, ARBAGEAE B QRS (SRR B AL A AR XD .

FATAARTE LA DRAE G PN R ARSI SEBL T — MR, A% LR g ST A . i, 3RA17
ARG =TT, HTREZE D R =M RP R ES cal i) 7

B7-12  AEEDOMWREFEMARIE (InterfaceAsm.cs)

namespace NMFoo {
public interface ICalc {
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int Sum(int a, int b);
}
}

B7-13 A& BHARRFR P EERMAE (ClassAsm.cs)

using System;
namespace NMFoo {
public class CalcWithInterface : ICalc {
public CalcWithInterface() {
Console.WritelLine(“Calc.Constructor called!”);
}
public int Sum(int a, int b) {
Console.WritelLine(“Method Calc.Sum() called!”);
return a + b;
}
}
}

BI7-14  AEGmERA H AR A S FEFHERUY (ProgramAsm. cs)

using System;
using System.Reflection;
using NMFoo;
class Program {
static void Main() {
ICalc obj = AppDomain.CurrentDomain.CreateInstanceAndUnwrap (
“ClassAsm.dll”, “NMFoo.CalcWithInterface”) as ICalc;
int result = obj.Sum(7, 8);
}
}

A, Bl createInstanceAndunwrap O J7 VIR Rl H % 5 sl S o Tcalc2S A, stn]
DU o 8 &7 U sumQ U7 vk . FATTE T LLF F Activator. CreateInstance<ICalc> QX ANZ
T T R A R S R A

P 7- 206 3R P AR AL R 254 DL B EA T 2 TR IR R A T B 45

@EProgramAIALFH. | oy T g Tcal o g MR A

Y
& Ical oz R v 4k .

| AE AT W1 ) d T AppDomain.Current-

| Domain.CreateInstanceFromandunwrap()
1
|

vﬁiﬁiﬁ%ﬁiﬁf?%g

W T calawithnterface | g rcalcit e IS
KBTI

K7-2 RO SRR P R4 G

K4 4B e 1 a0 IS (1 A, JIBLE7E CreateInstanceAndunwrap O 77 2 0 FH -6t S jr o4 5
% GX B 2E"Foo.d11" 5"NMFoo. CalcwithInterface" i M 740 il H (RAZ R B SO/, XFE,
SO AT DI A SO S A R B P S B i G T T e 1

BB — AP A i SRR B

B NAZ SIS I W] LA 2R A — AN ik G 40 e « R 1% 07 VL LAl HIMethodInfo i i
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B, B — R R IRATT O = A 4 A R AR R
7.3 attribute

7.3.1 attribute 114

—Aattribute® — AR LA LR IE R, XA TCEA S AR AN T vE. flln, NET
Framework 24t T system.ObsoleteAttribute, Zattribute] Hi T-Aric — AN J7iE, WF R QGEREAL
FH OS5 18D

[System.ObsoleteAttribute()]
void Fect() { }

FctQ 7 Ednic | 7 System.obsoleteAttributefs 5, &5 B o7 gn P A g 4 N IR P 4E T,
UG W DI CHmiEas T o MURHZI VAR, dnidas ok s, SRRt imt o i IR 77k, BoA
MBIk AT R e SR R A TR 2k . W SRR attribute AN AN A IE SRS R IR U Fet QO 5 R
LT IR FRASIX —F 5 M B MR ST, OV ARUER 2 [ 3 SO A T I 12 7 v AE
REIRFN
7.3.2 ]t 4L attribute

1 Hattributef Ot e T8 T & (S Bl N BIFE 45 AR, X (s BT LLEEAS[A] (1) B 1) FH 5
FMAFE H 1

O MM Hr Rn B > XEB &0 6 MO DoNGNY 400X <= KO “ @ @ 7 J
B L VR iR b Eattribute N S RAF BIFR P AR b . N, SerializationAttributejf A
SHBN AN L AR, 10 RS VR IR IZ R 0T LIRSk, R, dniEds
TEN B CLREE AT HHIRMEH (1 L RS | B R sehi & . {2 SerializationAttributeiX £ (1)
attribute g% FR kA attribute

Q attributen] DL 7E CLRJWAT B 18] 48 . #4n, .NET Frameworki fit | System.Threadstatic-
Attribute, 4—AMEAFE PO T iZattributdy, CLRIGH{EIESAT IR/ D%
TR — AR

Q attributen] DALE R 28 AT WITRIE FH . X1, i# 3 System.Diagnostics.DebuggerDisplay-
Attributen] DLZEVIR I A & FIARID R A TR B RN A BIn3EAN W Z IR ED .

Q attributen] L3 — A T B4 H . #w, .NET Framework {it T System.Runtime.Interop-
Services.ComvisibleAttribute, 4—A2gitnid [iZattribute tlbexp.exe T H&ki%
FEAE AN, AR ST DA S E— A COMRX AT H

Q attributen] LLAE A P AR ST BT, e 75 B A R S L 25 17 i attributelF B . #dn, A
FHattributelG il 2 B ERUE — HR BN, — MM FE I T RAEE N, — 9 H
FBRUWIEHET, — MR R PR RSB E100N 25, e A SO, S 9 S A0S
PLIGUE AT — M br il A B PR S BRIRE S . W, BT R — AN EARE i Hattribute
T

Q attribute ] LA7EH F it i 4 Tdasm. exesiReflectorix #f (1) T2 43 M 2 7 A2 i e A8 H
I, AR g —Aattributeld & ARSI — AN TCE IR T AU AR R . T
TR S EREFES, FrUABRATH0 AT DA B A [ 1 ey B 11 7 17 ) A AT

7.3.3 =T attribute V%5013 5
O —Ahattributelh 20 i — A4k & T System. Attributeff 2 3.
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Q attributes [ — A S5 A 0B SR BLET U i) A o B S Ak . AR e A A S L, — A
attributelS A —E ey sl 4k (% System.ObsoleteAttributefi§ [ attributeg AS T 2 4k 5t
GINEEGUSEDR
O .NET Frameworky'& | —4tattributesl ftfii ] . H4tattribute2 %] CLREE LR, FLAR A
Bl i PR 25 SRR AL T A
Q A LA A Adattributed, A e AT R BER VR BIRR AL, RO ARG 8 2 1245 BLCLR.
Q 3, —AattributeS [ Z RS LIAttribute )y 545 . Ao, ZEC#H, —/N 4 hXxXxAttribute
frattribute 7R ICACHS 0 2 I B I AT LA HDOATEributege b ] LA b I DOXEE 75 o
EETINEZ R —52 T, FATAELS.10.317 i1 T attributelit 2 572 RN S 2 B AH 528 B 10
iy,
7.3.4 A[LAN A attribute (4RSI 2

attributel g B ] T-YR AR h () 25 AP e g . T2 T LU H attributebsid (T o & . BEATZ M
AttributeTargetsMis & IME 2 LI

TEEE attribute B4 FISE
ATl P AL S BUPAAS . 2. JONB . BI6. Sk, FBL 0. ik
Yoo S8 gL, RIOE S S5
Assembly FEFEdEA G
Class E'S
Constructor 3t B0 3
Delegate e
Enum Mzt
Event Fiftk
Field FE
GenericParameter PRI
Interface O
Method T
ModuTe i
Parameter R
Property R
Returnvalue 3R A
Struct Zhky

7.3.5 .NET Framework 1] —&&F5#E attribute

BRI b AR —attribute BT AEEMRLFHL TREE N . L, B FRifEattributels 7E %
PR eI A 2E

— b 55 2z A A OC [ attributeZs IL6.67T5

— 48 5 P/Invokel Ll #H ¢ [FattributeZs W.8. 1715 .

— 6 54 NETR R 945 FI COMAH 26 [ attributes: I J5 458.4.374

— L6 5 R B ALEIAR DG [ attributeZ: 1L22.377

— L B XML 3L 5% attributeZs DL 1521.9.215 .
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FVFSEEL—AN [E] 4 11 ) System. Runtime . Remoting. Contexts . SynchronizationAttribute®
5.9,

SOVFR R G 13538 0 FE e T v AT 4 HFm B () Cond i tionalAttributeZ: 11.9.3.217,

FHTEE S 7 B & AT A i ThreadStati cAttributes WL JE 55,13, 115,

FHTF R g 3 35 42 75 DA A0 i e BGIE [ CLSCompTiantAttribute 114.9.211

FF 528 params CH<4E 7 [ ParamArrayAttributeZ 114.9.215

CategoryAttributeZ I1,18.571 .
7.3.6 HE X attribute [1) 7]

— A H & X attributeslt & ) 8 i 2 X — A4k 7k T System.Attribute ) 281 4 H 2B &K
attribute, FOFRATEE AT —FF AR BN 1 7 BL G E attributel$ 8L, LIS, 7EIR 21500 FIRAIFE AT LA
R B X attributet 52 35 . FRATTHS ZLRE R 1491 7-5K 11 FNuni R0 TR E K.

JEENUNT €T AT DABRATAT A R 45 b AT A 7 v N AR e Ao 1380 2 BRI — AN R e 2
HRARE—AN 51, NUNT tI AT IR LE AR 1L T TestAttributelf 751k,

H T PR — AN RO, BRATRHE PR 4R

Q SR P AT AT AR 3R 1) e A A i ik ik

Q WATE X T — A A 7 [l TestAttribute, iZattribute ] LA B 77 720 0k S04 T 1 vk
B GEnint R [ TestAttribute.nTime/E %), Zattributed i] LU T 20— M brid 7
¥ GEitbool2# [y TestAttribute. Ignorejs ).

O Program.TestAssembly(Assembly) 75 V% 5t VF #0417 € & 75 B2 7 46 I A7 B A ad 7
TestAttributef¥) vk, MFEFERIENSEEN LR BT RIS IE, AR
TIEHR AT I AR BEABZATATSE . BT 5 W48 2 0 Ui 1) 1% L85 b
Tk

TR R T XL R

#17-15

using System;
using System.Reflection;

[AttributeUsage (AttributeTargets.Method,AllowMultiple=false)]
public class TestAttribute : System.Attribute {
public TestAttribute() {
Console.WriteLine (“TestAttribute.ctor() Default ctor.”);
}
public TestAttribute(int nTime) {
Console.WritelLine (“TestAttribute.ctor(int)”);
m_nTime = nTime;
}
private int m_nTime = 1;
private bool m_Ignore = false;
public bool Ignore{ get { return m_Ignore; } set { m_Ignore = value; } }
public int nTime { get { return m_nTime; } set { m_nTime = value; } }

}

class Program {
static void Main() {
// The programs reflects on itself.
TestAssembly( Assembly.GetExecutingAssembly() );
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static void TestAssembly(Assembly assembly) {
// For each methods of each type declared in ‘assembly’.
foreach( Type type in assembly.GetTypes() ) {
foreach( MethodInfo method in type.GetMethods() ) {
// Get attributes of type ‘TestAttribute’ which mark
// the method. Trigger the call to ‘TestAttribute.ctor()’.
object[] attributes = method.GetCustomAttributes(
typeof (TestAttribute),false);
if( attributes.Length == 1 ) {
// Get an instance of ‘TestAttribute’.
TestAttribute testAttribute =attributes[0] as TestAttribute;
// If we shouldn’t ignore the method.
if( ! testAttribute.Ignore ) {
object [] parameters = new object[0];
object instance = Activator.CreateInstance(type);
// Call the method ‘nTime’ times.
for(int i=0;i< testAttribute.nTime ; i++) {
try {
//Invoke the method with a late binds.
method.Invoke (instance,parameters);
} catch( TargetInvocationException ex ) {
Console.WriteLine(
“The method {“ + type.FullName + “.” +
method.Name +
“} threw an exception of type “ +
ex.InnerException.GetType() +
“ during run #” + (it1) + “.”);
}// end catch(...
}// end for(...
}// end if( ! attribute.Ignore )
}// end if( attributes.Length == 1)
}// end foreach(MethodInfo...
}// end foreach(Type...

}

class Foo {

[Test()]

public void Crash() {
Console.WriteLine(“Crash()”);
throw new ApplicationException();

b

int state = 0;

[Test(4)]

public void CrashTheSecondTime() {
Console.WriteLine(“CrashTheSecondTime()”);

state++;

if (state == 2) throw new ApplicationException();
}
[Test()]

public void DontCrash () {
Console.WriteLine (“DontCrash”);

[Test(Ignore = true)]

public void CrashButIgnored() {
Console.WriteLine (“CrashButIngnored()”);
throw new ApplicationException();



SR .

TestAttribute.ctor() Default ctor.

Crash()

The method {Foo.Crash} threw an exception of type System.ApplicationExce
ption during run #1.

TestAttribute.ctor(int)

CrashTheSecondTime ()

CrashTheSecondTime ()

The method {Foo.CrashTheSecondTime} threw an exception of type System.Ap
plicationException during run #2.

CrashTheSecondTime ()

CrashTheSecondTime ()

TestAttribute.ctor() Default ctor.

DontCrash

TestAttribute.ctor() Default ctor.

T PRAT I — Lo A

Q & {1 & TestAttribute 2% #5 i T — /> AttributeUsage 2% ! ) attribute, 3% 111 1
AttributeTarget#zé & [iMethod(f & x4 it s TestAttribute H el N HAE ik b

O Ak Attributeusagek (Al TowmuTtiple s o 1% h false LR IR — N T iEA S Z 2 A
TestAttributeZ& ! [jattribute, i1 & H T 4) 4 (LA Towmu T tiple & v 1) Rr ki v, 341148
AllowmultipledR HH % A4k,

Q fr AFoo.CrashButIgnore() fjikbricTestAttributeffiiz, ATV TH LS 50X
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PR, A R A 1HFRIC T TestAttribute), [K7-32 54800 20 805 B2 B LI B 2240
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E LEAAT 1 )4 i AssembTy . Load O 77 0 4 Testattribute % [
i PRTE 3w A . PR,
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7.3.7 %44 attribute
C#23I N T &t attributd it & . — A4 fhattribute U 7E—AME S48 X A s iigm it ge 2 e 3.,
NI F R T AE A 3N SCE AR i I H A 45 A-attribute,

#17-16
[System.Diagnostics.Conditional(“_TEST”)]
public class TestAttribute : System.Attribute { }
#7-17
#define _TEST
[Test] // The compiler marks the Fool class with the ‘Test’ attribute.
class Fool { }
#17-18

#undef _TEST

[Test] // The compiler doesn’t mark the Foo2 class with
// the ‘Test’ attribute.

class Foo2 { }

7 E— R, 45 trattributedl T A R — B AR 7= A=debudsreleaséii 4 . 7£9.2.217, kAl
BT 4 AFattribute?) 5 —A 4k o
7.4 BT EIFAEIE T AT
System.Reflection. Emitdr 4 25 M3RAL T —228, @I EATAT LEE AT IAT 55— AR P4 R
M3t — AN E RS . [ T A B AN & CHEL C I T 2 1T 2 B A4S SRR SR AR, Fise |
AR A il AR, T DAFBIX AR 3 5 LARE AL 1R 7 20 ARA7 T 2K
7.4.1 WA B T A
14 i system.Reflection. Emitfiy 44 2% [F] T (K A it — N FEFPAE RS, ARG 2 FHILTE & Bk H
[, KTZIES A EIES 2. 75 RUFILE SAR R U 8, (HR KZHBOF R HE B TCH
FVB.INETIE T . MTRZETFRE KU, HE B b= A= Cl S5 TRl Hodm xS 22 o
ez b, ARG T i C# BVB.NETIXEE N 45 MAKE =77 A4 .
BESR UL, AT AT BB AS AR R P e ?
S R DTEIN R R AT RS, RN P 2595 2 ILMSDN |- 44 4 Reflection Emits Application
Scenariosif 3 & .
Q 7EWebil) W gs h P AT I A : = R ARE Webitl) W 3% Hh i — MR Sh 03 T — N REFP AR JF LLFE
A1 77 ARAT B i
O E—AASP.NETI AT IIAS : 32 2 AR FEANASP.INETIL T H (1) — AN A S A /G T —A
PR S RATAE IR S 2 A7 o DAL, RS — A E S5 R A .
O EPATIR G — N IENRIER . $AT IR 1 ) 82 X R 2R ) AR, %2k
FRAT — AN FEOO 08 TR 38 FH P Rl 7 28, AT — AN B I s R L I 7 6 o fif X — )
() B A, R — AN IE W ERIA AU, ZEPAT IR A — AN - g7 %6, i
AN AT I AR — AN 08 103 ] P i v 77 %8 . NET Framework o7 4 15 1F U 2232 38 DL K L
IXEE N ZE, N FES NA6.715 . fEXsTtCompi TedTrans formafs ity sz B b G A 30 [A) B 17 S8
(217,
CLEWNAE ERRIG, AR IRATE R — NSRBI 7, AR o ey — AN 58 4 IR FE A



186 %—34 NET-F4&

7.4.2 —ASEERE ) R

1. &

AT AEIX BRI T e e S B R B 2 DA PR R 26 L. G —F, — AN
FAEIBATI B T I E— N2 0 (BlaniE ). ez G, N O — MR KR IR
{HYEH N Z ot iZ 2 0. BATE R — N 7B 1T I 3) &G0 EE — AN iR 7 22 Rk fift we IE 2 52 B
) AR AL T

WAE, iLFBOKH P2 0PI TR s,

P(x) = 66x° + 83¢ - 1373% + 3013

A — AR, B2 0 R 5% K DressfiLandreadr 1999 R LI . 1% 2 A A —MEE
ML, EEE%-26~19 CALEHE) MHEEE IxIER AR E Qe A B aE B M8k, BATE AT AL
FHFCARAT ] R A2 B H1 22 T A R s 3

BATPEAL A — AT PRAELT ik, FSRIATEBE . BATE S A7 01T 75 5 5L (C#
HiffintokSystem. Int3228 ) o AL FRATHEEE— PR LEXFHOEAT e s N, SR o CLATH SR EOCA i
HARME PV TR PE S A LR

P(x) =30139+ x € 13735 x (83 66

XA IR I HOre sk o R T— AN E X, FUFREE = Rk 5 = Yot AT L5 H PR
2. MRRAEL BRAE
FEARKNTEZEN AR, BRI o 76 a7 B (K o 7 2R

#17-19

using System;
using System.Diagnostics;
class Program {
static int Eval ( int x, int[] Coefs ) {
int tmp = 0;
int degree = Coefs.GetLength(0);
for(int i=degree-1 ; i>= 0 ; i--)
tmp = Coefs[i]+x*tmp;
return tmp;
}
static void Main() {
Stopwatch sw = Stopwatch.StartNew();
int [] Coefs = {30139, -13735,83,66};
for( int x = -26 ; x<= 19 ; x++ )
for( int i = 0 ; 1<10000000 ; it++)
Eval (x,Coefs);
Console.WriteLine(“Duration:” + sw.Elapsed );
}
}

HFRADGEREXPERERIL, ik B ERKIFEVal QT ERR Bl R E R R EZHT .
3. BRRAE2: kA E
W SRR ATEAT BRI AL EVAl Q IT kA e LAS, BATAT LU AR SO R TR .

#17-20

using System;
using System.Diagnostics;
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class Program {
static int Eval( int x ) {
return 30139-x*(13735-x*(83+x*66) ) ;

static void Main() {
Stopwatch sw = Stopwatch.StartNew();
for( int x = -26 ; x<= 19 ; x++ )
for( int i = 0 ; 1<10000000 ; i++)
Eval(x);
Console.WritelLine(“Duration:” + sw.Elapsed );

}
}

4. MMRRRT 2 8 BT RE PLAR
BRI BAE SRS LA I ) 217 810 . fER— B HLEE L, 58 /Mo & (2
I AL I T2 3878, L5 50— M s EARLEPERESETT T RL4.6%. —LeplasdRS, Lt
FER EARESI, ERD AR LA BRIA, A2 MR S PRSI . XSS BRI &
X R 22 I R A B35 B AT P 30 P SR 58 v
AT P AT fiE B 28 3 UK LU PERESS SRR I
O WAE R L, by PP T BE AR P A2 I s B QAR AR I AN S . BATRT
PAIESehr S [FIfe s BoA it A 5 OB FER LR e FAT ] TR A A7
O WRAE R B2: IS PRt T REAC U 1Y “ R RE” DL ERBIRAAMEA I Eval Q5% B
A 2k 45 R . BAAEEVAl O JHEF I T — Bt 4 /v B (1040, R
TEBURITEREL R JSORIOZRALL. e S R BB F AN KAL.
7.4.3 AN =R R——ah QIR
AT EAE I T3 PR 3E R R AR T, Bval Q 5k I R B2 E g U C A FATT BEAE S
PRI At I, AT W] I S MG RE AR, B AN DURE IS A8 AT S I m R A i,
B REMSAEISATIN R 2 2 WU AR M. F9c b, BATA R ERIE AL 7320 A Eval Q AL .
BRSBTS B e 2 K, C#n RS R IILAR TS A R TR

.method private hidebysig static int32 Eval(int32 x) cil managed

{
// Code size 28 (0xic)
.maxstack 7
.locals init ([0] int32 CS$00000003$00000000)
IL_0000: 1ldc.i4 0x75bb /] coef 30139 push on top of the stack
IL_0005: 1ldarg.0 // x value push on top of the stack
IL_0006: 1ldc.i4 Oxffffca59 // coef -13735 push on top of the stack
IL 000b: 1ldarg.0 // x value push on top of the stack
IL 000c: 1ldc.i4.s 83 /] coef 83 push on top of the stack
IL 00Oe: 1ldarg.0 // x value push on top of the stack
IL 000f: 1ldc.i4.s 66 /| coef 66 push on top of the stack
IL_ 0011: mul /1
IL_0012: add /1l Computation of the polynomial
IL 0013: mul /1 value for x with
IL_0014: add /1l three additions
IL 0015: mul /1l and three multiplications.
IL 0016: add /1
IL 0017: stloc.0
IL_0018: br.s IL 001a

IL_001a: 1ldloc.0
IL 001b: ret
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} // end of method Program::Calc
IRAETRATT K 75 fie % 4l H System. Reflection. Emi iy 44 7% [A] H 1K) 250 A1 35 1) 2 0 7 AR X FE TR IL
R,

“ FEARGIF, 1darg ILigA LA ABOE RS — AN F kA, WwRIEFERRBET X,
L \ ldarg.0¥ X & thisz| A, HEKAMNE 2R Idarg. ks B % —A-F ik 5dk. KX Bk A,
fFARE R B RS T RN F E, BANFEER darg. 1555 19 % —A~F =T &,

ARG
7-21

using System;

using System.Reflection;
using System.Reflection.Emit;
using System.Threading;

using System.Diagnostics;

public interface IPolynome {
int Eval(int x);
}
class Polynome {
public IPolynome polynome;
public Polynome(int[] coefs) {
Assembly asm = BuildCodeInternal(coefs);
polynome = (IPolynome)asm.CreatelInstance(“PolynomeInternal”);
}
private Assembly BuildCodeInternal(int[] coefs) {
AssemblyName asmName = new AssemblyName();
asmName .Name = “EvalPolAsm”;

// Build an assembly dynamically.
AssemblyBuilder asmBuilder =
Thread.GetDomain () .DefineDynamicAssembly (
asmName, AssemblyBuilderAccess.Run );

// Add a module in the assembly.
ModuleBuilder modBuilder =
asmBuilder.DefineDynamicModule (“MainMod”) ;

// Ad the ‘PolynomeInternal’ class in the module.

TypeBuilder typeBuilder = modBuilder.DefineType (
“PolynomeInternal”, TypeAttributes.Public);

typeBuilder.AddInterfaceImplementation (typeof (IPolynome));

// Implement the int Eval(int) method
MethodBuilder methodBuilder = typeBuilder.DefineMethod (

“ Eval” ,
MethodAttributes.Public | MethodAttributes.Virtual,
typeof (int), // return type

new Type[] { typeof(int) }); // argument

/! Generate the IL code from the table of coefs.
ILGenerator ilGen = methodBuilder.GetILGenerator();
int deg = coefs.GetLength(0);
for (int i = 0; 1 < deg - 1; i++) {

i11Gen.Emit (OpCodes.Ldc_I4, coefs[i]);
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ilGen.Emit (OpCodes.Ldarg, 1);

}
ilGen.Emit(OpCodes.Ldc_I4, coefs[deg - 1]);
for (int i = 0; 1 < deg - 1; it+) {
il1Gen.Emit (OpCodes.Mul);
11Gen.Emit (OpCodes.Add);

}
i1Gen.Emit (OpCodes.Ret);

// Indicate that the ‘Eval()’ method is an implementation...
/l «.. of the interface method ‘IPolynome.Eval()’.
MethodInfo methodInfo = typeof (IPolynome).GetMethod (“Eval”);
typeBuilder.DefineMethodOverride (methodBuilder, methodInfo);
typeBuilder.CreateType();
return asmBuilder;
}
}

class Program {
static void Main() {
Stopwatch sw = Stopwatch.StartNew();
int[] coefs = { 30139, -13735, 83, 66 };
Polynome p = new Polynome (coefs);
for (int x = -26; x <= 19; x++)
for (int i = 0; 1 < 10000000; i++)
p.polynome.Eval(x);
Console.WriteLine(“Duration:” + sw.Elapsed);

}
}

1. BE=ZMBRARSMAATERL 2HITHE

FSRITT RAESZ g PACR IS A2 4.36F0 . IX RMELLES —ANAE T 1.126%, 1 HA#RT
SIS T R AT v SR 2, DRk e /5 AR 2 20000 ~400Fb o FRATT AT LSS I AN /N 1R BE 45 2K ot bh T
T — RS T, PO IR 28 A BRA AR A H Eval Q I # E A N — A2 i 51 H -« Bh4b,
Wi A8 A L i 7 vE B ] — AN R R D7 v sl O A A B e v 4. s |,
callvirt ILF5-2 AR i T7%, Tcal R MR NS4 Bt A callvirtfg 21T
EdR o cal TR 2 AR I AEAD I B A IR AQR o 3XAN /NI VE REA0 SR AR o] LLUEAS T FRAT T AT 2% 1 2
2 B R R ECRT e DA — Dk (FEIX 2835660, DAL, gt 23 1R ax /M At H
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JAEE, RS R AR OLT (250 R EEval QAL A E SO, SB=MT7 %
ISR EE — T R T 4045 . X2 NS BV FP A th BRI E Rk . A E I8 R nu1 155,
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2. MR AR

AR R AL

AssemblyName

AssemblyBuilder

ModuleBuilder

TypeBuilder

MethodBuilder

ILGenerator
MethodInfo
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