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- Any plan to support AOP directly in a compiler?
- Probably not.
Anders Hejlsberg

AOP B .NET

Kak MOXXHO Mcnofib3oBaTb acnekTtbl B .NET

Nropb Akosnes
iyakovlev@ptsecurity.com




O6ewaHue

[ PaccmoTtpum AcnekTHo-OpueHTupoBaHHyto Napagurmy

Y3HaeM Kak peanu3oBaHa 3Ta napagurma B .NET

PaccmoTpum ocHOBHbIE hpernmBopku n bubnmnotekn AOI ana .NET Ha npumepax




NMouemy AOI?

[ Mbl Hay4MMcs peluaTth 3ag4adn AeKoMNo3nuumn koaa

Y3HaeM Kak Nnerko n npocTto Aob6aBnsATb PYHKLUMOHANBHOCTL B MOAYIIM HE MEHSAS UX

Y3HaeM Kak MOXXHO COKpaTuUTb U YNpPpOCTUTb Hall KOL




OnpepeneHus

Te, YTo Aanekn oT NPaKTUKN :)




AOI1 - acnekTHO opueHTUpoBaHHOEe NporpaMMUpoBaHUE

I'Iapa,u,mrma nporpamMmmMmnpoBaHunA npegHadHavyeHHada and geKoMmrno3mumnm Kkoga rnocpeacrtBom

ncnonb3oBaHnsa KOHCTpyKkumin AOTIT - “AcnekToB”

CnepoBaHue napagurMme Moxet yJyyllnTb MOOYJ1IbHOCTb NnporpamMmmbl, peLlas T.H. np06nemy

“CKBO3HON PYHKLMOHANbHOCTH”




dyHKuMoHanbHOCTbL (concern)

gHKLI,I/IOHaJ'IbHOCTb (concern) - HekoTopasa PyHKLMS CUCTEM

OcHoBHada

(core concern)
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CkBO3Has PyHKUMOHANBbHOCTb (cross-cutting concern)

CkBO3Has yHKLMOHaNbHOCTb - PYHKLUMOHANbHOCTb, peanu3aLns KOTopoi paccpeaoToYeHa

Ha HECKOJIbKO Mo,u,yne|7| NI CJ10€B MNMPUJS10XKEHUA
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AcCnekKT

KA\CHGKT (aspect) - HekoTOpasa (He OCHOBHas!) 3agada NporpamMmbl, BblﬂeﬂeHHaﬂh
OTAEenNbHbIN MOgYIb.

CoseT (advice) - peanusauma 3afgaym acnekra
- J

[ N

Cpes (point cut) - (aeknapaTMBHOE) onncaHne Bcex MeCT AEUCTBMUSA acnekTa

Touka npukpennenns (join point) - MecTo, Noaxoasiuee noa onucaHne cpesa

),




AcnekT = CoBeT + Cpes [Touku npukpenneHus]

[ AcnekT ] [ WcxopHbIf kog ]
class Aspect r
{ 3 public class MyClass
public string PointCut => "*Class.*Mehtod[Enter]”; {
public void MyMethod()
public void Advice() {
{ I wun
Console.WriteLine("Entering"); }

¥




AcnekT = CoBeT + Cpes [Touku npukpenneHus]

[

AcnekTt

class Aspect

{
public string PointCut => "*Class.*Mehtod[Enter]”;
A
public void Advice() '
{
Console.WritelLine("Entering");
} A
}

[

MNcxoaHbin Kog, ]

public class MyClass

{

public void MyMethod()
{

L w n
}

[ Co;eT ] [ C;;es
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AcnekT = CoBeT + Cpes [Touku npukpenneHus]

[

AcnekT ]

class Aspect

{
public string PointCut => "*Class.*Mehtod[Enter]”;
A
public void Advice() '
{
Console.WritelLine("Entering");
} A
}

[

NcxoaHbin koA ]

public class MyClass

{

public void MyMethod()

.,

}

\//
s
N
N
N
\

[ Co;eT ] [ C;;es

[ Touka npuKpenneHns ]
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AcnekT = CoBeT + Cpes [Touku npukpenneHus]

[ AcnekTt ] [
class Aspect
{
public string PointCut => "*Class.*Mehtod[Enter]"; {
public void Advice() {
{ /”
Console.WriteLine("Entering"); —_— 4
} ' }
} }

NcxoaHbin koA

public class MyClass

public void MyMethod()

Console.WritelLine("Entering");

{Fsea

[ [MpumeHeHne acnekTa ]
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CkBO3HasA PYHKLUOHANIBHOCTDb - NPUMeEpP

class PotatoModel {
public int Price { get; set; }
}
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CkBO3HasA PYHKLUOHANIBHOCTDb - NPUMeEpP

class PotatoModel {
private int _price;

public int Price {
get { return price; }
set {
_price = value;

Logger.Instance.Log($"Price is changed to {_price}");
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CkBO3HasA PYHKLUOHANIBHOCTDb - NPUMeEpP

class PotatoModel : INotifyPropertyChanged {
public event PropertyChangedEventHandler PropertyChanged;
private int price;

public int Price {
get { return _price; }
set {
_price = value;
PropertyChanged?.Invoke(
this, new PropertyChangedEventArgs(nameof(Price)));
Logger.Instance.Log($"Price is changed to {_price}");
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CkBO3HasA PYHKLUOHANIBHOCTDb - NPUMeEpP

class PotatoModel : INotifyPropertyChanged {
public event PropertyChangedEventHandler PropertyChanged;
private int price;

public int Price {

get { return _price; } A/{ OcHoBHas 3agava (core-concern) ]
set {

_price = value;
PropertyChanged?.Invoke(

this, new PropertyChangedEventArgs(nameof(Price)));
Logger.Instance.Log($"Price is changed to {_price}");




BbiHeceHue (I)yHKLI,MOHaHbHOCTM B aCleKTbl

class PotatoModel {

public int Price { get; set; }

/ AcnekT “norupoBaHue ceTTepoB” \

Vs

CoBerT - 3anucb B nor
g

~

p
Cpes - BbI3OB CETTEPOB B KIlaccax

Qﬂodels.*Model

~

/ AcnekT “nogaepxkn view-mogenun” \

(&

g
CoserT - PeanusoBatb nHtepdenc

INotifyPropertyChanged

~

-

-

Cpes - Knaccbl Models.*Model

=4
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BHeapeHue (introduction)

BHenpeHue (introduction) - usmeHeHne CTPYKTYpbl anieMeHTa nporpammebl T.e. JobaBneHune K
HeMy noaaepkKku MHTepdencoB, HOBbIX METOAOB, CBOWCTB, MNOSen, napamMmeTpoB U T.

CoBeT peanusyloLwmin BHeApeHne YyacTo HasbliBatoT npumecsto (MixIn)
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Cea3biBaHue (weaving)

a N

Ce4asbiBaHne (weaving) - cnocob 3acTaBuTb BbIMOMIHUTL COBET B TOYKaX NPUKPENNeHns

CrtaTtunyeckoe [nHamunyeckoe
(nepepn 3anyckom nporpammbl) (BO BpeMsi BbIMOSTHEHMSI NPOrpamMMbl)

\J 2/




CeasbiBaHue (weaving)

Buabl cBssbiBaHuin B .NET

—

f [MepenucbiBaHue \

MCXOOHOIro Koaa

CTaTtunyeckoe

~

fl‘lepenmcuBaHme IL\

Makpochl

[ I'IepeKomnmnﬂu,vm }

e

—

=

[ FeHepaumsa obepTok 1

f [MpokcmpoBaHme \ /

\ j

INnHamnyeckoe

[MepenncbiBaHue IL

~
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BHegpenune B CLR
(JIT-nepexsar)
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Cea3biBaHue (weaving)

Buabl cBssbiBaHuin B .NET

—

f [MepenucbiBaHue \

MCXOOHOIro Koaa

CtaTtuyeckoe

~

fl‘lepenmcuBaHme IL\

-

Makpochl

[

nepeKOMI'IMJ'IFILI,I/IFI ]

]

[ FeHepaumsa obepTok

=

\_

=

f [MpokcmpoBaHme \ /

j
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INnHamnyeckoe

[MepenncbiBaHue IL

~
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BHegpenune B CLR
(JIT-nepexsar)

1

\_
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3akpenum

Vs

®PyHKUMOHANBHOCTL (concern) - HekoTopas (PYHKUMS CUCTEMBI

-

Vs

CkBO3Hast (byHKUMOHanNbHOCTb (cross-cutting concern) - oyH-Tb pacnpegeneHHas no Mogynam

-

Vs

AcnekT (aspect) - coBeT + cpes

(&

-

CoserT (advice) - UTO genaet acnekT

-

Vs

Cpes (point cut) - '[1E gencTByeT acnekT

.

Vs

Touka npukpenneHusa (join point) - [AE KOHKPETHO genctByet acnekr

BHegpeHwue (introduction) - USMEHEHWE B CTPYKTYPE nporpammbl (Tvne, doyHKUWUMK, ...)

Vs

Ce4asbiBaHue (weaving) - C[MTOCOB npumeHeHnsa coBeTa B TOYKE MPUKPENSIEHNS




3akpenum

Vs

®PyHKUMOHANBHOCTL (concern) - HekoTopas (PYyHKUMS CUCTEMBI

-

~

CkBO3Hasa oyHKUMOHANbHOCTb (Cross-cutting concern) - yH-Tb pacnpegeneHHasa no Moaynsm

.

~

AcniekT (aspect) - coBeT + cpes

&

~

CoserT (advice) - UTO genaet acnekT

.

Cpes (point cut) - '[IE nencTByeT acnekT

~

Touka npukpenneHusa (join point) - [AE KOHKPETHO gencrByet acnekr

.

~

BHeapeHwue (introduction) - USMEHEHWE B CTPYKTYPE nporpammbl (Tvne, doyHKUWUMK, ...)

~

Ce4asbiBaHue (weaving) - C[MTOCOB npumeHeHns coBeTa B TOYKE MPUKPENSIEHNS

.
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3akpenum

~

CDyHKLI,I/IOHaJ'IbHOCTb (concern) - HEKOTOpasd (byHKLI,I/IFl CNCTEMBbI

.

Vs

CkBO3Hasi (byHKUMOHaNbHOCTb (cross-cutting concern) - oyH-Tb pacnpegeneHHas no Mogynam

-

~

AcniekT (aspect) - coBeT + cpes

-

~

CoserT (advice) - UTO genaet acnekT

.

Cpes (point cut) - '[IE nencTByeT acnekT

~

Touka npukpenneHusa (join point) - [AE KOHKPETHO gencrByet acnekr

.

~

BHeapeHwue (introduction) - USMEHEHWE B CTPYKTYPE nporpammbl (Tvne, doyHKUWUMK, ...)

~

Ce4asbiBaHue (weaving) - C[MTOCOB npumeHeHns coBeTa B TOYKE MPUKPENSIEHNS

.
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3akpenum

~

CDyHKLI,I/IOHaJ'IbHOCTb (concern) - HEKOTOpasd beHKLI,I/IFl CNCTEMBbI

.

~

CkBO3Has PyHKLMOHArbHOCTb (cross-cutting concern) - pyH-Tb pacnpegeneHHas no Moaynsam

.

Vs

AcnekT (aspect) - coBeT + cpes

(&

~

CoserT (advice) - UTO genaet acnekT

.

~

Cpes (point cut) - '[IE nencTByeT acnekT

.

~

Touka npukpenneHusa (join point) - [AE KOHKPETHO gencrByet acnekr

.

~

BHeapeHwue (introduction) - USMEHEHWE B CTPYKTYPE nporpammbl (Tvne, doyHKUWUMK, ...)

~

Ce4asbiBaHue (weaving) - C[MTOCOB npumeHeHns coBeTa B TOYKE MPUKPENSIEHNS

.
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3akpenum

~

CDyHKLI,I/IOHaJ'IbHOCTb (concern) - HEKOTOpasd beHKLI,I/IFl CNCTEMBbI

.

~

CkBO3Has PyHKLMOHArbHOCTb (cross-cutting concern) - pyH-Tb pacnpegeneHHas no Moaynsam

.

~

AcniekT (aspect) - coBeT + cpes

Vs

CoserT (advice) - UTO genaet acnekT

-

~

Cpes (point cut) - '[IE nencTByeT acnekT

.

~

Touka npukpenneHusa (join point) - [AE KOHKPETHO gencrByet acnekr

.

~

BHeapeHwue (introduction) - USMEHEHWE B CTPYKTYPE nporpammbl (Tvne, doyHKUWUMK, ...)

~

Ce4asbiBaHue (weaving) - C[MTOCOB npumeHeHns coBeTa B TOYKE MPUKPENSIEHNS

.
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3akpenum

~

CDyHKLI,I/IOHaJ'IbHOCTb (concern) - HEKOTOpasd beHKLI,I/IFl CNCTEMBbI

.

~

CkBO3Has PyHKLMOHArbHOCTb (cross-cutting concern) - pyH-Tb pacnpegeneHHas no Moaynsam

.

~

AcniekT (aspect) - coBeT + cpes

&

~

CoserT (advice) - UTO genaet acnekT

.

Vs

Cpes (point cut) - '[IE gencTByeT acnekT

-

~

Touka npukpenneHusa (join point) - [AE KOHKPETHO gencrByet acnekr

.

~

BHeapeHwue (introduction) - USMEHEHWE B CTPYKTYPE nporpammbl (Tvne, doyHKUWUMK, ...)

~

Ce4asbiBaHue (weaving) - C[MTOCOB npumeHeHns coBeTa B TOYKE MPUKPENSIEHNS

.
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3akpenum

~

CDyHKLI,I/IOHaJ'IbHOCTb (concern) - HEKOTOpasd (byHKLI,I/IFl CNCTEMBbI

.

~

CkBO3Hasa oyHKUMOHANbHOCTb (Cross-cutting concern) - yH-Tb pacnpegeneHHasa no Moaynsm

.

~

AcniekT (aspect) - coBeT + cpes

&

~

CoserT (advice) - UTO genaet acnekT

.

Cpes (point cut) - '[IE nencTByeT acnekT

Vs

Touka npukpenneHusa (join point) - [AE KOHKPETHO genctByet acnekr

~

BHeapeHwue (introduction) - USMEHEHWE B CTPYKTYPE nporpammbl (Tvne, doyHKUWUMK, ...)

~

Ce4asbiBaHue (weaving) - C[MTOCOB npumeHeHns coBeTa B TOYKE MPUKPENSIEHNS

.
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3akpenum

~

CDyHKLI,I/IOHaJ'IbHOCTb (concern) - HEKOTOpasd (byHKLI,I/IFl CNCTEMBbI

.

~

CkBO3Hasa oyHKUMOHANbHOCTb (Cross-cutting concern) - yH-Tb pacnpegeneHHasa no Moaynsm

.

~

AcniekT (aspect) - coBeT + cpes

-

~

CoserT (advice) - UTO genaet acnekT

.

Cpes (point cut) - '[IE nencTByeT acnekT

~

Touka npukpenneHusa (join point) - [AE KOHKPETHO gencrByet acnekr

.

BHegpeHue (introduction) - USMEHEHWE B CTPYKTYPE nporpammbl (Tvne, doyHKUUMK, ...)

~

Ce4asbiBaHue (weaving) - C[MTOCOB npumeHeHns coBeTa B TOYKE MPUKPENSIEHNS

.
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3akpenum

~

CDyHKLI,I/IOHaJ'IbHOCTb (concern) - HEKOTOpasd (byHKLI,I/IFl CNCTEMBbI

.

~

CkBO3Hasa oyHKUMOHANbHOCTb (Cross-cutting concern) - yH-Tb pacnpegeneHHasa no Moaynsm

.

~

AcniekT (aspect) - coBeT + cpes

&

~

CoserT (advice) - UTO genaet acnekT

.

Cpes (point cut) - '[IE nencTByeT acnekT

~

Touka npukpenneHusa (join point) - [AE KOHKPETHO gencrByet acnekr

.

~

BHeapeHwue (introduction) - USMEHEHWE B CTPYKTYPE nporpammbl (Tvne, doyHKUWUMK, ...)

Vs

Ce4asbiBaHue (weaving) - C[MTOCOB npumeHeHnsa coBeTa B TOYKE MPUKPENSIEHNS
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[MpuMepbl

AOI1 B npumepax 1 3agavax




Mpumep - npoPannHr

public void Function()

{

var begin = DateTime.Now.Ticks;

Fliwacs

var end = DateTime.Now.Ticks;

Logger.Instance.Log($"Ticks for {nameof(Function)}: {end - begin}");
}
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Mpumep - npoPannHr

public void Function()

{

var begin = DateTime.Now.Ticks;

L liwacs

var end = DateTime.Now.Ticks;

Logger.Instance.Log($"Ticks for {nameof(Function)}: {end - begin}");
}
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[MpuMep - KalnpoBaHUe

private readonly Dictionary<object, object> cache

new Dictionary<object, object>();

public object Function(object argument)

{

object result;
if (cache.TryGetValue(argument, out result))
{

return result;

I 5

cache.Add(argument, result);
return result;
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[MpuMep - KalnpoBaHUe

private readonly Dictionary<object, object> cache

new Dictionary<object, object>();

public object Function(object argument)

{

object result;
if (cache.TryGetValue(argument, out result))
{

return result;

I 5

cache.Add(argument, result);
return result;
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[MpuMep - KOHTPAKTDI

public void Function(object argumentl, object argument2)

{
Debug.Assert(argumentl != null);

Debug.Assert(argument2 != null);
TETT
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[MpuMep - KOHTPAKTDI

public void Function(object argumentl, object argument2)

{
Debug.Assert(argumentl != null);

Debug.Assert(argument2 != null);
TETT

38



[MMpuMep - UCKNOYEeHUSA

public void Function()
{
try

{
1L xms
Ycatch(Exception e) when(!(e is VeryBadException))

{
AT

¥
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[MMpuMep - UCKNOYEeHUSA

public void Function()
{
try

{
1L xms
Ycatch(Exception e) when(!(e is VeryBadException))

{
AT

¥
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MpuMep - naTa-Knacchol

class DataClass

{

public string StringProperty { get; set; }
public int IntProperty { get; set; }

protected bool Equals(DataClass other)
=> string.Equals(StringProperty, other.StringProperty) && IntProperty == other.IntProperty;

public override bool Equals(object obj)

{
if (ReferenceEquals(null, obj)) return false;
if (ReferenceEquals(this, obj)) return true;
if (obj.GetType() != GetType()) return false;
return Equals((DataClass) obj);
}
public override int GetHashCode()
{
unchecked
{
return ((StringProperty != null ? StringProperty.GetHashCode() : ©)*397) ~ IntProperty;
¥
}

41



MpuMep - naTa-Knacchol

class DataClass

{

public string StringProperty { get; set; }
public int IntProperty { get; set; }

protected bool Equals(DataClass other)
=> string.Equals(StringProperty, other.StringProperty) && IntProperty == other.IntProperty;

public override bool Equals(object obj)

{
if (ReferenceEquals(null, obj)) return false;
if (ReferenceEquals(this, obj)) return true;
if (obj.GetType() != GetType()) return false;
return Equals((DataClass) obj);
}
public override int GetHashCode()
{
unchecked
{
return ((StringProperty != null ? StringProperty.GetHashCode() : ©)*397) ~ IntProperty;
¥
}
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3apaun

[1Be HeBepoATHO cTaHaapTHbIX AOl-3apaumn




3apaua 1 - TpaccupoBkKa (before-after)

public interface ICommand

i

string Execute();
}
public class CommandService : ICommand
{

public virtual string Execute()

{

Ll v

}

}

[ 3apava 1: TpaccupoBka Bbi3oBa Execute B KOHCONMb }
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3agaya 2 - no6aBuTb INPC (INPC-mixin)

class PotatoModel

{

public virtual int Price { get; set; }

}

[ 3apava 2: [lobasutb k nogaepxky nHtepgenca INotifyPropertyChanged }
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ILnHaMmnyeckoe cBssbiBaHUe

Kak 3aBsi3blBaTb LUHYPKM Ha Dery




Mpokcu BpyuHylo (before-after)

class CommandWrapper : ICommand {

private readonly ICommand target;

public CommandWrapper(ICommand target) {
this.target = target;

¥

public string Execute() {
Console.WriteLine("Before");
string returnValue = target.Execute();

Console.WriteLine("After");

return returnvalue; PelueHne He COBEPLUEHHO paCLLUMPSAEMO:

¥ Kaxxgomy nHtepdency cson spannep! :/
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Mpokcu BpyuHylo (before-after)

class  CommandWrapper : ICommand
private readonly ICommand target;
public CommandWrapper(ICommand target

a4 N

Bbino 6bl 300poBo!

this.target = target; CospaBsatb NPON3BOIIbHbIE
1 L 0bepTkn )
public string Execute() { ( R
Console.WriteLine("Before"); ~ Peanu3oBbiBaTh X MHTEPMENCHI
. S J
string returnvValue = target.Execute();/\ /

Console.WriteLine("After");

return returnValue; .
} NMPAMO B PAHTAVME!

48



O6epTkU Castle.DynamicProxy

Castle.DynamicProxy 6ubnnorteka cosgaHus
OANHAMUYECKNX NPOKCU-0OEPTOK.

["[eHepauma obepTkM B paHTanMe peanu3oBaHa vyepes
anHamuyeckne moaynv .NET.
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O6epTkn DynamicProxy (before-after) i

class BeforeAfterAdvice : IInterceptor {
public void Intercept(IInvocation invocation) {
Console.WriteLine("Before");
invocation.Proceed();
Console.WriteLine("After");
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O6epTkn DynamicProxy (before-after) i

class BeforeAfterAdvice : IInterceptor {
public void Intercept(IInvocation invocation) {
Console.WriteLine("Before");

invocation.Proceed(); 4\{ Coger }
Console.WriteLine("After");
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O6epTku DynamicProxy (before-after) i

static class BeforeAfterAspect

{
public static TYPE Apply<TYPE>()
where TYPE : class
{
var generator = new ProxyGenerator();
var proxy = generator.CreateClassProxy<TYPE>(
new BeforeAfterAdvice());
return proxy;
}
}
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O6epTku DynamicProxy (before-after) '.-

CospgaHue cepBumca ¢ noaaepXkor TpaccupoBKU }

var command

BeforeAfterAspect.Apply<CommandService>();

command.Execute();

[ MeTopq ¢ TpaccMpoBKOM B KOHCOSb }

53



O6epTku DynamicProxy (before-after) '.-

CospgaHue cepBumca ¢ noaaepXkor TpaccupoBKU }

var command

BeforeAfterAspect.Apply<CommandService>();

command.Execute(); \

[ Cpe3sa HeT, To4Kka npuKpensieHna? }
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O6epTkn DynamicProxy (INPC-mixin) o

[OﬁbﬂBMM INotifyPropertyChanged npumecsb }

public class INPCMixIn : INotifyPropertyChanged

{
public event PropertyChangedEventHandler PropertyChanged;
public void RaisePropertyChanged(object sender, string name)
=> PropertyChanged?.Invoke(sender, new PropertyChangedEventArgs(name));
}
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O6epTku DynamicProxy (INPC-mixin) o

[ O6bsiBMM COBET KOTOPLIN NMPU BbI30BE CETTEPA BbI3OBET BbI30BET CObbITUE B npumMmecu MotifyerMixIn }

public class PropertySetterAdvice : IInterceptor {

readonly INPCMixIn linkedMixIn;
public PropertySetterAdvice(INPCMixIn linkedMixIn)

{
this.linkedMixIn = linkedMixIn;

}

public void Intercept(IInvocation invocation) {
invocation.Proceed();
if (invocation.Method.Name.StartsWith("set ")) {
linkedMixIn.RaisePropertyChanged(invocation.Proxy, invocation.Method.Name);



O6epTkn DynamicProxy (INPC-mixin) o

class NotifyPropertyChangedAspect {
public static TYPE Apply<TYPE>()
where TYPE : class {

var mixIn = new INPCMixIn();
var setterAdvice = new PropertySetterAdvice(mixIn);

var generator = new ProxyGenerator();
var options = new ProxyGenerationOptions();

options.AddMixinInstance(mixIn);

var proxy = generator.CreateClassProxy<TYPE>(
options, setterAdvice);

return proxy;



O6epTku DynamicProxy (INPC-mixin) o

[CO3,D,8HI/I€ mogenun PotatoModel ¢ npumecsto INotifyPropertyChanged ]

var model = NotifyPropertyChangedAspect.Apply<PotatoModel>();

((INotifyPropertyChanged)model)
.PropertyChanged += (sender, args) =»>
Console.WritelLine($"Notification {args.PropertyName}");

model.Price = 4;

[ Bbi3oB cobbITUSA B ceTTepe }
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O6epTku DynamicProxy (INPC-mixin) o

[CO3,D,8HI/I€ mogenun PotatoModel ¢ npumecsto INotifyPropertyChanged ]

var model = NotifyPropertyChangedAspect.Apply<PotatoModel>();

((INotifyPropertyChanged)model)
.PropertyChanged += (sender, args) =»>
Console.WritelLine($"Notification {args.PropertyName}");

model.Price = 4;

[ Cpesa HeT, To4Ka nNpukpenneHms? J
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O6epTku DynamicProxy ]

\_

/ﬂOCTOVIHCTBaZ

[dnHamunyeckne npokcu
Moopepkka BHeOpeHUs
Moanepxka IOC-koHTENHEpaMK
n mock-tpenmaopkamu
(autofac, Windsor, moq,

~

spring.net...) j

HepocTtaTtku:
e CnoxHocTb gobasneHus (pabpuku, ob6epTkn)
e YacTo noacTtpamBaTtb Kog noAd “acnekrt”
e HeKkoTopble OorpaHMyeHns onsa BHeEOPEHUS

N e 370 BCe ewe He AOIT (HeT cpe3oB)

~

)
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CrtaTtunyeckoe cBa3biBaHUe

Kak beraTtb ¢ npnbunTbIMu K rnosly Horammu




PostSharp

PostSharp - ytunuta peanusytouwasa AOI ¢
nomMoLubo nepekomnunsaumm céopok .NET.

-

MHo>xecTBO cnocoboB 3a4aTh CIOXHbIE CPE3bI
(oeknapaTuBHblEe U NpoOBaNaEpPbl aCrNekToB)

~

-
4

\_

MHOXXeCTBO acneKkToB AOCTYMHbIX N3 KOPOOKM

J
)

J

4
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¢

Postsharp (before-after) PN

[ CoBerT - TpaccupoBka B KOHCOIb }

[PSerializable]
class PostSharpSimpleAspectAttribute : OnMethodBoundaryAspect {
public override void OnEntry(MethodExecutionArgs args) {
Console.WriteLine("Before™);
base.OnEntry(args);

}

public override void OnExit(MethodExecutionArgs args) {
Console.WriteLine("After");
base.OnExit(args);



¢

Postsharp (before-after) PN

[ CoBerT - TpaccupoBka B KOHCOIb }

[PSerializable]
class PostSharpSimpleAspectAttribute : OnMethodBoundaryAspect {
public override void OnEntry(MethodExecutionArgs args) {
Console.WriteLine("Before™);
base.OnEntry(args); }

g Coset

public override void OnExit(MethodEkecutionArgs args) {
Console.WriteLine("After");
base.OnExit(args);



Postsharp (before-after) PN
[PostSharpSimpleAspect]
class CommandService : £:z;;;Ha‘f~—_{ Touka NPUKPenneHNs J
public string Execute() {
/ /Peanusauus
}
}

var command = new CommandService();

[ Mcnonb3oBaHue J
command.Execute();
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Postsharp (INPC-mixin) )\/

{ Ansa peanusaumm INotifyPropertyChanged yxe ectb acnekt NotifyPropertyChanged! }

[NotifyPropertyChanged(AttributeTargetMembers = nameof(Price)) ]
class PotatoModel {

public int Price { get; set; }
}
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Postsharp (INPC-mixin) )‘(

{ Ansa peanusaumm INotifyPropertyChanged yxe ectb acnekt NotifyPropertyChanged! }

[NotifyPropertyChanged(AttributeTargetMembers = nameof(Price)) ]
class PotatoModel {
public int Price { get; set; }

Touka npukpenneHus }

}
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Postsharp (INPC-mixin) )‘(

{ Ansa peanusaumm INotifyPropertyChanged yxe ectb acnekt NotifyPropertyChanged! }

[NotifyPropertyChanged(AttributeTargetMembers = nameof(Price)) ]
class PotatoModel {

public int Price { get; set; }
}

[ Kak peanunsoBaTtb cpesbl? J
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Postsharp - RegExp cpes (before-after)

[PSerializable]
public class BeforeAfterAspect : TypelevelAspect {

[OnMethodEntryAdvice]
[MulticastPointcut(Targets = MulticastTargets.Method)]
public void OnEntry(MethodExecutionArgs args)

{

Console.WritelLine("Before");
}
[OnMethodExitAdvice]

[MulticastPointcut(Targets = MulticastTargets.Method)]
public void OnExit(MethodExecutionArgs args)

{
Console.WritelLine("After");



Postsharp - RegExp cpes (before-after) )‘<

[PSerializable]
public class BeforeAfterAspect : TypelevelAspect {

[OnMethodEntryAdvice]
[MulticastPointcut(Targets = MulticastTargets.Method)]
public void OnEntry(MethodExecutionArgs args)

{
Console.WritelLine("Before");
}
[OnMethodExitAdvice] CogeT J

[MulticastPointcut(Targets = MulticastTa
public void OnExit(MethodExecutionArgs

{

rgs)

Console.WritelLine("After");
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Postsharp - RegExp cpes

X

[ MpumeHnm Before-After acnekT anst Bcex mogenemn }

[assembly: BeforeAfterAspect(AttributeTargetTypes = "regex:.*Service")]

[ Bce cepBuchl Tenepb MMET TPacCcMpoBKY MeTOAO0B! }
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PostSharp - acnekTbl

[ Kpome cobCTBEHHbIX aCnNeKTOB MOXHO MCMNOMb30BaTh Te YTO NAyT “n3 KOpobKn” }

( )
MHOronoTO4YHOCTb - aCNeKTbl CUHXPOHM3ALMM U NMOUCKa TYNMUKOBbIX CUTYaLWI

& J

( )
ApxuTekTypa - onpegensiet BUAMMOCTb U OTHOLLEHUST MEXAY KOMMOHEHTaMM

(. J

4 1\
KoHTpakTbl - pas3nnyHble AeKknapaTuBHbIE KOHTPAKTbl MapaMeTPOB METOAOB

(& J

[ N mHoroe gpyroe :) }

X

12



PostSharp

Cveene

JlocTOMHCTBA:

~

CnoxHble cpesbl (Regex-cpesbl,
npoBavaepbl acnekTosB 1 TM)
Bo3moxxHOCTb KOHUrypaumm Yyepes XML
CTtaTunyeckoe cBA3blBaHNE

Moopepkka BHeOpeHUs

ToukM NpuKpenneHus Yepes aTpudyTbl

Habop yao6HbIX acnekToB U3 KOpObKK /

X

HepocTaTku:
e 3amenneHue cOopku
e HeobxoouMmo Hanu4yne Bpy4HYyHO
ycTaHoBrneHHoro PostSharp

"

e LleHa 600 3eneHbIx 3a ogHO paboyee MecTo

)
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Fody

Fody - ytunuta peanuaytowas anemeHTsl AOI ¢ noMmoLbto
nepekomnunsauum cbopok .NET.

“‘AcnekTbl” Fody pacnpocTpaHstoTcs Yepes huget B Buae nnarnHos

CoseThl NMPUMEHATCA C NMOMOLLIbIO MeTa-anM6yTOB

Ha gaHHbIn MOMEHT Ha oduuymanbHoM cante Fody n B nuGet
pacnpocTtpaHsietca 6onee 100 nnarnHoB
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Fody - nnaruHbl

[Eonee 100 nnarnHoB Ha oduumansHoM GitHub n gocTtynHbeix 3 nuGet 1

.
WeakEvents - co3gaeTt cnaboe cobbiTvie BMECTO CUMbHOIo ]
(&

Obsolete - ocTaHaBnuBaeT cbopky npu ucnonb3oBaHun Obsolete ona onpeaeneHHbIX BEPCUi

-

Janitor - npobaensiet peanusaunto IDisposable

-

Equals - nobaensiet deep-Equals n deep-GetHashCode peanusauyum

-

Mixins - nobaBnsieT npumecn peanusaumn MHTEPGENCOB K Kriaccam

. J




Kak cogenatb Hactoawmnu AOP?

[ 'oe n kak B .NET MOXXHO peann3oBaTb HacToALME acnekTbl? }

( N\
He ncnonb3oBaTb CTOPOHHUE BUGNMOTEKM

& J

4 N

PeannsoBbiBaTh Mnobble COBETHI
& J
( )
Ncnonb3oBaTh AeknapaTUBHO 3aJaHHble cpesbl

& J

4 N\
Cpesbl Ansa NbbIX TOYEK NPUKPENeHns

& J
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Nemerle

Nemerle - a3blk gna nnatgopmbel .NET ¢
pa3BUTON CUCTEMON MaKpPOCOB

Cuctema makpocoB B Nemerle no3sonsioT
peann3oBaTb CIOXHble TpaHcdopMauum Kkoaa
Ha 3Tane KoMNUNAUN.

Kpome Toro, imho, 3To NpocTo 3ameYaTenbHbIn
A3bIK (B cpaBHeHUU ¢ C#)
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Nemerle

( )

LinTupoBaHme - cnocob nony4mTb CUHTaKCMYECKOE AEPEBO N3 CTPOKOBOIo NpeacTaBreHus

KBa3I/I-LI,l/ITMpOBaHVIe - ULUTNpOoBaHUeE, UMeKLLIee nepemMeHHble BHYTPU LUTaThI

KBasu-untuposaHne B Nemerle BbipaxaeTca Yepes3 KOHCTpYKumio <[ expression |>

78



Nemerle

BbipaxkeHune a3bika

[Console.WPiteLine(de + 2); }
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Nemerle

/

/
BblpameHme A3blIKa
[Console.WriteLine(dB + 2); J
\_
/Expr"ession.(:all( \
/Console.Writeline (\ ConsoleWritelLineMethodInfo,
40 Expression.Add(
4 > Expression.Constant(40),
2 Expression.Constant(2)
s Y ’

\ /
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Nemerle
a

BblpameHme A3blKa

[Console.WriteLine(dB + 2); }

- /

Expression.Call(
[ Console.Writeline( ConsoleWritelLineMethodInfo,
40

Expression.Add(
+ Expression.Constant(40),
2 Expression.Constant(2)

: )
)3 )
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Nemerle

/
BblpameHme A3blIKa
[Console.WriteLine(dB + 2); J
N )
Expression.Call(
Console.Writeline( ConsolelWritelLineMethodInfo,
40 Expression.Add(
+ Expression.Constant(40),
2 Expression.Constant(2)
) i )
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Nemerle

/
BblpameHme A3blIKa
[Console.WriteLine(dB + 2); J
N )
Expression.Call(
Console.Writeline( ConsolelWritelLineMethodInfo,
[ 40 Expression.Add(
™ Expression.Constant(49),]
2 Expression.Constant(2)
) )

)3
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Nemerle

/
BblpameHme A3blIKa
[Console.WriteLine(dB + 2); J
N )
Expression.Call(
Console.Writeline( ConsolelWritelLineMethodInfo,
40 Expression.Add(
+ Expression.Constant(40),
[ 2 ]_/b[ Expression.Constant(2) ]

) i )
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Nemerle

-

BbipaxeHue s3bika

[Consale.WriteLine(d@ + 2); }

CuHTakcuyeckoe nepeBo (Hanpumep, B hopmate Ling Expressions Tree)

Expression.Call(ConsolelWritelLineMethodInfo,

Expression.Add(Expression.Constant(40), Expression.Constant(2)));

/)

S
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Nemerle

4 )
BbipaxeHue s3bika
[Console.WriteLine(d@ + 2); }

NS J
4 LinTata BolpaxxeHna B Nemerle (B popmaTte Nemerle-Ast) A
[ <[ Console.WritelLine(40 + 2); ]1>; }

N J
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Nemerle

-

\_

BbipaxeHue s3bika

[Consmle.WriteLine(d@ + 2); }

-

KBasu-umtaTta BblpaxeHus B Nemerle (B doopmate Nemerle-Ast)

def sum = <[ 40 + 2 ]>;

<[ Console.WritelLine($sum); ]1>;
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Nemerle (before-after)

macro BeforeAfterAdvice(typeBuilder : TypeBuilder)
{
foreach (member is ClassMember.Function in typeBuilder.Ast.GetMembers()){
member.Body = <[
System.Console.WritelLine("Before");
def result = $(member.Body);
System.Console.WritelLine("After");
result]>;

Bo Bce chyHKUMM fo6aBNM COBET TPacCUpPOBKU }

88



Nemerle (INPC-mixin)

[ [Ho6asum nutepdenc INPC n ero peanusaumio }

macro INPCAdvice(typeBuilder : TypeBuilder)

{
typeBuilder.AddImplementedInterface(<[ INotifyPropertyChanged ]>);
typeBuilder.Define(
<[decl: public event PropertyChanged : PropertyChangedEventHandler; ]>);
3
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Nemerle (INPC-mixin)

[ Bo Bce aBTO-ceTTEpbl A0OaBMM BbI30B INPC-cobbiTus }

macro INPCAdvice(typeBuilder : TypeBuilder)
{
foreach(property is PropertyBuilder in typeBuilder.GetProperties()){
when(property.IsAutoProperty && property.CanWrite)
when(property.Setter is MethodBuilder as setter)
setter.Body = <[ $(setter.Body);
when(PropertyChanged != null)
PropertyChanged(this, PropertyChangedEventArgs($(property.Name : string))); 1>;
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Nemerle

[BeforeAfterAdvice]
class CommandService : ICommand{
public Execute() : string{
//peanusauua Execute()

[INPCAdvice]
class PotatoModel{
public Price : int { get; set; }
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Nemerle

[BeforeAfterAdvice]
class CommandService

[MpMeHMM MakpoChI K Tnam
(TOYkM NpukpenneHus)

[INPCAdvice]
class PotatoModel{
public Price : int { get; set; }

[ Oken, a Kak geknapaTtuBHble cpesbl?! }
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Nemerle - regex cpesbl

[ [obaBnm advice Ko Bcem knaccam B cbopke ygosneTsopsitowmm pointCut }

macro RegexPointCutAspect(pointCut : string, advice : PExpr)

{
def regex = Regex(pointCut);
def typeBuilders = Macros.ImplicitCTX().Env.NameTree.NamespaceTree.GetTypeBuilders();
foreach(typeBuilder in typeBuilders){
when(regex.IsMatch(typeBuilder.Name))
typeBuilder.Ast.AddCustomAttribute(advice);
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Nemerle - regex cpesbl

[ AcnekTtbl ¢ RegEx cpesamu }

[assembly: RegexPointCutAspect("”.*Model"™, INPCAdvice)]

[assembly: RegexPointCutAspect(".*Service", BeforeAfterAdvice)]
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Nemerle - regex cpesbl

[ AcnekTtbl ¢ RegEx cpesamu }

[ Bce tunbl mogenen nogaepxusatoT INPC }

[assembly: RegexPointCutAspect("”.*Model"™, INPCAdvice)]

[assembly: RegexPointCutAspect(".*Service", BeforeAfterAdvice)]

[ Bce Tunbl cepBnCOB NOAAEPKMBAKOT TPACCUPOBKY }
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Nemerle - regex cpesbl

[ cnonb3oBaHue }

def command = CommandService();
_ = command.Execute();

def model PotatoModel();
model.PropertyChanged += fun(_, arg) { WritelLine(arg.PropertyName) };
model.Price = 42;
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Nemerle - regex cpesbl

[ Ncnonb3oBaHue }
def command = CommandService();
_ = command.Execute();
TpaccupoBka }
def model = PotatoModel();

model.PropertyChanged += fun(_, arg) { WritelLine(arg.PropertyName) };

model.Price = 42;
\[ OnoseLyeHne }
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Nemerle

e
JlocTonHCTBA:

e (OueHb rMbkasi cuctema MakpocoB
No3BONAOT peanu3oBaTb acnekTbl Nobdown
CITOXXHOCTU

\

~

)

-

HepocTtaTtku:
e 3ameaneHue cbopku
e He pacnpocTpaHeHHbIN A3bIK

e [1bOkas HO crnoXxHas noJcucTeMa MakpocoB

\

/
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3aK/vyeHue

...n Mopanb




Korpa urpe?

-

MHe HyXHO 6bICTPO A06aBUTb PYHKLMOHANBHOCTL BO MHOXECTBO KIaccoB
NN MeToaoB

~

-
-

-

A Mory nerko onucaTb AeknapaTUBHO Cpe3 Ansi BCeX TOYEK NPUKPENeHns

)
~

)

-

£ Mory nerko HanucaTb OAMH COBET AN Lienoro cpesa

~




3aK/lyeHme

4 N

OOI1 a3blkK 1, Xy>ke TOro, CTaTU4ECKN-KOMMUNUpyeMble A3bIKU MIoX0
noaxoaaT anga xopowen peannsauun AOMM!

- J
4 N

OOI1 a3blk1 C NOAaePXKKON MeTanporpaMMmMpoBaHus nyylle noaxoaaT Ans
peanusaumn AOIT

\ J
OpHako, yxe ¢ TeM, YTO eCTb, MOXHO:

e CunbHO cOKpaTUTb KOA

e [IpounsBecTn A4EKOMMNO3NLMIO

e B kpaTtkme cpoku gobaBnaTb PyHKLMOHANBHOCTb
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Ccbinku

-

-

en.wikipedia.org/wiki/Aspect-oriented_programming - AOl'1 B Bukunegun

-

ibm.com/developerworks/ru/library/j-acpwork15/ - Mudb! un peansHoctn AOTT

-

castleproject.org/projects/dynamicproxy/ - [JuHammu4eckune npokcu

github.com/Fody/Fody - Fody

.

postsharp.net/ - PostSharp

.

nemerle.org/About - Nemerle

ApXuMB C npumepamu
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http://en.wikipedia.org/wiki/Aspect-oriented_programming
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https://www.dropbox.com/s/oanxgjl0jpeunkn/AOP.zip
https://www.dropbox.com/s/oanxgjl0jpeunkn/AOP.zip

Cnacubo

" Brnaropgapio 3a

. BHUMaHwue! |

103



KoHTenHepbl Autofac (before-after)

static class ContainerCreator

{

public static IContainer CreateContainter()

{

var builder = new ContainerBuilder();

builder.Register(c => new BeforeAfterAdvice());

builder.RegisterType<CommandService>()
.As<ICommand>()

.InterceptedBy(typeof(BeforeAfterAdvice));

return builder.Build();
} 104



KoHTenHepbl Autofac (before-after) M

[ [Mony4eHune cepBuca ¢ NOLOEPXKON TPACCUPOBKN ]

var container = ContainerCreator.CreateContainter();

var command = container.Resolve<ICommand>();
command.Execute();
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AOl1-ppenmBopKHU

[ CtaTtunyeckoe 1

[ﬂ,I/IHaMI/NeCKoe 1

ﬁ'lepenMCblsaHme IL \

PostSharp

Fody

Aspect.NET

AspectDNG
ComposeStar / StarLight
Gripper Loom.NET

th.Morph/Wicca /

[MepenucbiBaHne C# koga
AspectC#
SourceWeave.NET
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