Mapuana ['opanoBa

MeTta paHHM

MeTta paHHm - cUucTemMma, KOATo CBbp3Ba cucrteMmara Ha
TUNOBEeTe U USNDbJIHUTEeNHaTa MallHa.

MpuumuHK 32 oNnucBaHe Ha TUNOBeETe Ype3 MeTa AaHHU
B CLR xomnunaropwure:

1. NMosBonaBaT TUNoBe, aechMHMpaHU B €AUH e3uK, aa
ce u3nons3BarT B ApPYr e3uK — B3aumHa pabora B
CLR.

2. A3nbnHUTEeNnHaTa cuctemMa M3nons3Ba meTta
AaHHUTe, 3a ga ynpasnaBa obekTurte -
pasnonaraHe Ha o6ekTuTe B nameTTa, ynpasneHue
Ha nameTTa U CUTrypHOCT.

CbuecTByBaT TUNOBE U METOAM 3a YeTEeHe U 3anuc Ha
MeTa faHHMU — NOCTUra ce No-BUCOKa CTerneH Ha
abcTpakuus.

OTpaxxeHue (Reflection)

Orpaxxenue - pyHpameHTaneH mexaumabm B CLR 3a
npernexapaHe Ha MeTa AaHHUTE Ha TUNoBeTe no
BpemMe Ha u3nmbiiIHEHue.

Mepapxus Ha KnacoBeTe 3a oTpaXKeHUue

e
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using System;

using System.Reflection;

namespace TestReflection

{ public class TestReflection

{ static void Main(string[] args)
{ Type t = typeof(Object);
Console.WriteLine(t.Name);
Memberinfo[] members = t.GetMembers();
foreach (Memberinfo m in members)
Console.WriteLine("\t" + m);

BpbLuya umeTo Ha Tvna.

Bpblya macus ot TMn
MemberInfo, npegcraBsLy
yneHoBeTe Ha Tuna.

}
}
}
Peaynraru:
Object
System.Type GetType()
System.String ToString()
Boolean Equals(System.Object)
Boolean Equals(System.Object, System.Object)
Boolean ReferenceEquals(System.Object, System.Object)
Int32 GetHashCode()
Void .ctor()

YeTeHe n nsobpasssaHe Ha meta naHHu - ILDASM
(Intermediate Language Disassembler)
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ATpubyTn

ATpubyTH - MexaHu3bM 3a pobaBaHe Ha
AexKnapaTtuBHa MHOpMaLusa KbM NporpamMmeH
eNeMeHT, KOSITO Ce U3BNn4a No Bpeme Ha
U3nbIIHEHMe.

1. BecdomHmupaHe Ha aTpubyTn

a) npousBoaeH knac Ha 6a3oBua knac System.Attribute;
6) cycdoukc Ha atpubyTHMA knac Attribute;

B) cycpMKCBT ce nanycka npv usnon3saHeTo.

public class nme_Ha_atpubyT : System.Attribute
{
}

2. NapameTpu Ha aTpmubyTn

a) No3MUMOHHU NapamMmeTpu — BCeKm public
KOHCTPYKTOp AecmHMpa nocnepnosaresiHocT ot
NO3MLUOHHMU NapamMmeTpu;

6) HauMeHOBaHM NapameTpy — BCAKO HECTaTUYHO
public none u cBoMcTBO 3a 3anuc/yereHe.

3. fo6aBsaHe Ha aTpmbyT - MHCTaHUUA Ha aTpMbyTHMUA
Knac ce go6aBf KbM TUN UM YJIeH U NPUCHCTBA B
MeTa paHHUTe 3a TMna

[Mme_Ha_aTpubyT(CNnCHK OT NO3ULIMOHHW NapameTpy,
MMe_Ha_HanMeHOBaH_napameTbp = CTOMHOCT, ...)]
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3. Bupose atpmbytn

a) rmo6anHu aTtpmubytn (3a acembnu unu mopyn);
6) peknapaumus Ha TUNoBe;

B) AeKNapauus Ha 4YJleHoOBe Ha KnacoBe;

r) AeKnapauusa Ha YneHoBe Ha uHTepdencwu;

BA) AeKnapauus Ha YJieHOBE Ha CTPYKTypu;

e) peknapauus Ha yneHoBe Ha usbpoumm Tunose;
XK) AeKnapauus Ha BOCTbN A0 CBOMCTBA;

3) peknapaums Ha [OCTBbN A0 CBL6UTUSA;

M) cnucsbuM oT chopManHu napamMmeTpu.

ATpubyTt STAThreadAttribute (STA - Single Threaded
Apartment) - mogen 3a npuno>xeHme ¢ egHa HMWIKa.

class Class1

}

[STAThread]

static void Main(string[] args)
{

}

ATpumbyT AttributeUsageAttribute - onpepens
u3nons3BaHeTo Ha apyr atpubyTeH knac.

[AttributeUsage(AttributeTargets validOn, AllowMultiple = true/false,

Inherited = true/false)]

validOn — BanupaeH nNporpamMeH enemMeHT

AttributeTargets.Module | Class | Struct | Enum | Constructor | Method |
Property | Field | Event | Interface | Parameter | Delegate | ReturnValue |
GenericParameter | All

Mpumep:
MoTpe6burenckm arpmbyTt DeveloperAttribute

- 3ana3sBa MmeTo Ha pa3paboruuka kaTto
NMO3MLIMOHEH NapamMeTbp;

- npunara ce 3a Knac UM CTPYKTypa;

- ponycKa npunaraHe Ha MHOro MHCTaHLUMM Ha
aTpubyra.

Motpeburtenckmn arpmbyr IsTestedAttribute

- 3anasBa parata Ha TeCTBaHe Ha TUN UMW YneH
KaTo He3agbJKuTeneH (HaMmmMmeHoBaH)
napameTtbp;

- npunara ce 3a BCUYKM TUMOBE U YJIeHOBE;

- ponycKa npunaraHe Ha MHOro MHCTaHLUMM Ha
aTpubyra.

MoTpe6burtenckm arpmbyT ValidLengthAttribute

3ana3sBa MMHMMaNHatTa U MakCMMarnHata AbIKUHa
Ha none KaTo No3ULMOHHU NapamMeTpy u
cbobuweHue KaTo He3aabmxuTeneH (HaMMmeHoBaH)
napameTtbp;

npunara ce 3a nosfse unm CBOMCTBO.

using System;
namespace CustomAttributes

[AttributeUsage(Attribute Targets.Class | AttributeTargets.Struct,
AllowMultiple = true)]

public class DeveloperAttribute : Attribute /I PaszpaboTymk
{

private string name; Il vme

public DeveloperAttribute(string name)

{

this.name = name;

}

public string Developer

get{ return name; }
}
public override string ToString()
{
return "Paspa6oTuuk : " + Developer;
}
}
1

using System;
namespace CustomAttributes

[AttributeUsage(Attribute Targets.All, AllowMultiple = true)]

public class IsTestedAttribute : Attribute /] TectBaH
{
private string date; /I pata
public string Date
{

}
}

get{ return date; }
set{ date =value;}
}
public IsTestedAttribute()
{ date=null; }
public override string ToString()
{ string value = "TectBaH!";
if (date != null)
value +=" [laTa: " + date;
return value;

}
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using System;
namespace CustomAttributes
{ [AttributeUsage(AttributeTargets.Property | AttributeTargets.Field)]
public class ValidLengthAttribute : Attribute
{ private int min; /I MuHUManHa abmkuHa
private int max; /| MmakcumanHa gbmkuHa
private string message; /Il cbobLieHne
public ValidLengthAttribute(int min, int max)
{ this.min = min;
this.max = max;
public string Message
{ get{return (message); }
set { message = value; }
}
public bool IsValid(string theValue)
{ intlength = theValue.Length;
if (length >= min && length <= max) return true;
return false;
}
}
}

BpbLya macus ot Tvn Object
C BCWYKM aTpubyTh 3a
fAapeHus TUn — true nokasea
[a ce Tbpcu B

static void Main(string[] args) HaCNHLITE

{

/I 3obpassiBa aTpubyTtuTe 3a knaca TestAttributes
Type t = typeof(TestAttributes);

object[] attributes = t.GetCustomAttributes(true);

Console.WriteLine("ATpubyt 3a: " + t.Name);
foreach (object o in attributes)

Console.WriteLine("\t" + 0);
Console.WriteLine();
PesynraTm:
ATpunbytn 3a: TestAttributes

TectBaH!
Paspabotunk: AnekcaHabp Pyces

using System;
using System.Reflection; CbKpaTeHoTO UMe Ha aTpuByT ce
namespace TestAttributes / :
{ /
[CustomAttributes.Developer("AnekcaHabp Pyces")]
[CustomAttributes.Developer("Bnagucnas 3apaskos")]
[CustomAttributes.|sTested]
public class TestAttributes

Ha aTpubyT

[CustomAttributes.ValidLength(4, 30,

Message = "3arnasveTo TpsibBa fa uma AbmkuHa mexay 4 n 30 cumsona")]

public string title; // 3arnasue
[CustomAttributes.IsTested(Date = "01.02.2008")]
[CustomAttributes.IsTested(Date = "05.02.2008")]
public void MethodA() { }

[CustomAttributes.IsTested(Date = "19.02.2008")]
public void MethodB() { }

public void MethodC() {}

n3non3sea camo 3a NnpucbeauHsBaHe

Bpblia Macus ot TMn
MemberInfo 3a ny6nuyHuTe
MeToaM Ha Tuna

/I N3obpassiBa aTpubyTnTe 3a METOAMTE Ha knaca TestAttributes
MemberInfo[] members = t.GetMethods();
Console.WriteLine("ATpubyTu 3a meToauTe Ha knaca: " + t.Name);
foreach (MethodInfo method in members)

/| Bpbluya MacuB oT TUN

bool flag = false; Attribute 3a MeTon
foreach (Attribute attr in method.GetCustomAttributes(true))

{

Console.WriteLine("\t{0}: {1}", method.Name, attr);
if (attr is CustomAttributes.|sTestedAttribute)
flag = true;

}
if ('flag)
Console.WriteLine("\t{0}: He e TecTBaH!", method.Name);

Console.WriteLine();

Pa3pabotunk: Bnagucnas 3gpaskos

/| Bpwlya macus ot Tun Fieldinfo
/ 3a ny6nu4H1Te noneta Ha Tuna
/I V3obpassisa aTpnbyTuTe 3a AoneTaTa Ha knaca TestAttributes
TestAttributes test = new TestAttributes();
test.title = "TectBaHe Ha noTpebuTencku atpubyTn”;
FieldInfo[] fields = t.GetFields();
Console.WriteLine("ATpnbyTu 3a nonetarta Ha knaca: " + t.Name);
foreach (FieldInfo field in fields)
foreach (Attribute attr in field. GetCustomAttributes(true))
{ Console.WriteLine("\{0}: {1}", field.Name, attr);
CustomAttributes.ValidLengthAttribute via =
attr as CustomAttributes.ValidLengthAttribute;
if (null 1= via)
{ string theValue = (string)field.GetValue(test);
Console.WriteLine(vla.lsValid(theValue) ?
"\tKopekTHa abmkmHal" : "tHekopekTHa abmkuHal");

}

- B n
Console WriteLine(); ﬂ pbLia CTOMHOCTTa Ha nosne

}
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Peaynrartu:

ATpubyTn 3a: TestAttributes

TectBaH!

Pa3spabotumnk: AnekcaHabp Pyces
Pa3spabotuuk: Bnacucnas 3gpaskoB

ATpubyTn 3a MeToauTe Ha knaca: TestAttributes
MethodA: TectBan! flaTa: 05.02.2008
MethodA: Tectsan! [lata: 01.02.2008
MethodB: Tectean! laTa: 19.02.2008
MethodC: He e TectsaH!

GetType: He e TectaH!
ToString: He e TecTaH!
Equals: He e TecTtBaH!
GetHashCode: He e TecTBaH!

ATpunbyTn 3a nonetata Ha knaca: TestAttributes
title: CustomAttributes. ValidLengthAttribute
KopekTHa gbmkuHa!
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4. NMpasuna:

a) NbpBO Ce onpenenaT NO3UMLMOHHUTE NapamMeTpum,
a cnep ToBa HAMMEHOBaHUTE B NPOU3BOJIEH pep;

6) No3MUMOHEH NapamMeTbp He MoXe ga ce
UMEHYBa;

B) HAUMEH HUTEe nap Tpu ca noneTta c public
AOCTBLN UMM CBOMCTBA C HECTaTUYEH set metoa;

r) napameTpuTte Ha atpubyTute morar pna 6bpar:

- bool, byte, char, double, float, int, long, short, string;

- System.Type;

- object;

- enum v TMN, B KOWTO € BrpageH, c public gocTbn;
- epAHOMEepeH MacuB OT FoOpHUTe TUNnoBe.

A) KOHCTPYKTOPBT Ha aTpubyT He Moxe aa uma
Knac kato napameTtbp (atpubyrturte ce
npUcbEeAUHABAT NO BpeMe Ha NPOoeKTUpaHeTo —
BCe ole He ca cb3aapaeHn o6ekTn Ha knacose).

5. NpepeduHnpanm atpnbyTn

.NET arpubyr | OTHacs ce OnucaHue
3a

AttributeUsage | knac o Ha ppyr
aTpubyTeH Knac.

CLSCompliant

c MMOCT Ha NPOrpamMHuA
cbe CLS (C L
Specification).

Conditional meTon PBT We meTon, 3a
KOWUTO e pedpMHMpaH fafeHUs HU3.

Dllimport meTon (o] Ha DLL,
cBa Ta Ha merop.
MTAThread Meropn ce MHor mopen 3a
(Main) NPUNOXEHNETOo.

NonSerialized | none Monertara He we 6LAAT CepUanM3npaHu.

Obsolete 6e3 | O p! » KOUTO Wwe 6bae npemaxHar
B 6 Ha npopgy
mopyn,
napamersp
w return
ParamArray bp BLp MOXe ga ce

pasrnexpa Karo params.

.NET arpubyr | OTHacsa ce Onucanue
3a

Serializable Knac, Bcuukm public u private nonera morar ga ce
CTPYKTYpa, | cepuanuampar.
u3bpoum
™n,
penerar

STAThread MeTton n ce mopen 3a
(Main) NPUNOoXKEeHMUeTo.

StructLayout knac, Onpepens Auto, Explicit mnm Sequential gaHHK.
cTpyKTYypa

ThreadStatic none (static)

P c
(TLS) - BCAKa HMWIKA MMa cBoe cO6CTBEHO
KOnue Ha CTaTUUHO norne, KoeTo He ce
cnopens or HUWKMUTE.

Mpumep: ATpubyT ObsoleteAttribute — ako BTOpMAT
napameTsp e frue, KoOMNUNaTopsLT We ussene
cbobuweHue 3a rpewka npu M3BMKBaHe Ha MeToaa;
ako e false - kogBT ce komnunupa 6es
npepynpexpeHus U rpewkn; NbpBMAT napameTsp e
4yacT OT AMarHocTuKara Ha KOMnioTbpa npm
reHepupaHe Ha rpewka.

[Obsolete("M3nonssainte NewMethod Bmecto OldMethod", true)]

public static void OldMethod()

{
Console.WriteLine("Old");

}
public static void NewMethod()
{

}

TestAttributes.OldMethod();

'TestAttributes. TestAttributes.OldMethod()' is obsolete:
'Wanonasaite NewMethod Bmecto OldMethod'

Console.WriteLine("New");

Fpewka:

Mpumep: ATpmbyT DilimportAttribute - onpepens, ye
pocTbnbT Ao ASCII Bepcusita Ha BLHIWLHUA MeToq
MessageBoxA ce Hamupa B user32.dll.

using System.Runtime.InteropServices;

[Dllimport("user32.dll")]
public static extern int MessageBoxA(int p, string m, string h, int t);

MessageBoxA(0, "Aobpe, fownu!", "Mpumep ¢ Dlllmport", 0);

Mpumep c Dilimport. [X]

Aofipe, aowml
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