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3auem C#-paspaborumky C++?

* bo/bLIOE KONMMYECTBO XOpOoLmnX bnbanotek

» /10 cux NOpP OAMNH N3 OCHOBHbIX CNOCOOOB
HanMcaHma BbICTPOro KPoccnaaTGoOpPMEHHOIO KoAa

» Korga He xBaTaeTt ckopoctn B C#




Kak? 3

« COM

e C++/CLI/CX

* |PC, Sockets,...
* [Dllimport]




C++ ckpeweHHbIn ¢ C# (CLI/CX)

m interactionManager->SourcePressed +=
TypedEventHandler<SpatialManager”, SpatialEventArgs”>(
bind(&SpatialInputHandler: :0OnSourcePressed, , 1, 2));

main(Platform: :Array<Platform::String”>") {}
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C++ ckpeweHHbIn ¢ C# (CLI/CX)

task< > PlayAnimationAsync()
1
boxNode = GetBoxNode();
Rotate(1f, boxNode, Quaternion(@, 90, 0));
ScaleBy(1f, boxNode, Vector3(2, 2, 2));
text->SetText("End");

}




Kak? 6

« COM

e C++/CLI/CX

* |PC, Sockets,...
* [Dllimport]




Kak? 7

« COM

e C++/CLI/CX

* |PC, Sockets,...
 [Dllimport]




HemHoro Hebe3sonacHoro cmwapna

// Oa, 3To BanugHoin C# KopL:
Matrix4x4 dxm4 = GetProjection();
Matrix4 m4 = *(Matrix4*) (void*) &dxm4;

Bone* bone = model.GetBone(1i);
bone->Animated = false;
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~ 300 classes
~ 5000 methods
Same FPS
+10% memory
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[MTpumep nepeBopa knacca s C++ B C#

class Node : public Animatable

{
public:

Node(Context* context);

void SetName(const String& name);

}s
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SharedPtr<Node> node(new Node(context));
node->SetName("foo");
rootNode->AddChild(node);

)

Node node = new Node(context);
node.SetName("foo");
rootNode.AddChild(node);
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class Node : public Animatable

{
public:

Node(Context* context);
void SetName(const String& name);

D11Export void* Node Node (Context * context) {
return new Node(context);

}

D11Export void Node SetName (Node *target, const char * name) {
target->SetName (Urho3D::String(name));

}
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D11Export void* Node Node (Context * context) {
return new Node(context);

}

D11Export void Node SetName (Node *target, const char * name) {
target->SetName (Urho3D::String(name));

}

et

[D11Import ("mono-urho")]
static extern IntPtr Node Node (IntPtr contextPtr);

[D11Import ("mono-urho")]
static extern void Node SetName (IntPtr handle, string name);
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public class Node : Animatable

!
[D11Import ("mono-urho")]

static extern IntPtr Node Node (IntPtr context);
[D11Import ("mono-urho")]
static extern void Node SetName (IntPtr handle, string name);

public IntPtr Handle { get; set; }

public Node (Context context)
{

¥

Handle = Node Node (context.Handle);

public void SetName (string name) => Node SetName (Handle, name);
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LLlar 1: komnunauunsa scero B PCH

NcXoaHbIU, HETPOHYTbIM HEMbITbIMU pYKamm, C++ Koa,

CoctaBnaem pch.cpp (M1m reHepmMm CKPUNTOM Ha KONEHKe)

clang -ccl -emit-pch -o pch.pch pch.cpp

[Tony4yaem Ha BbIxode .pch dpannuk.




LLlar 2: C# AST C++ Koaa

// skip declspec(deprecated)

// skip non-public

// skip destructors
(decl.HasAttr<DeprecatedAttr>() ||
decl.Access != AccessSpecifier.Public ||
decl is CXXDestructorbDecl)

J)

returnType = decl.ReturnQualType;
// “const class Urho3D::Ray &”
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LLlar 3: FleHepupyem Dllimports un C-glue

Binding.cpp
(glue.cpp)




LLlar 4: Komnunanpyem native library

TOT cCamMmbIU, HETPOHYTbIN HEMbITbIMU PYKAMMU,

Binding.cpp opurnHanbHbiu C++ Kopn,
» clang
elde
* MSVC
Win: mono-urho.dll . .
Droid: libmono-urho.so 16 native IIbS
OSX: libmono-urho.dylib x86, 64, arm, arm64

IOS:  urho.framework




LLar 5: Opopmnaem Nuget naker

= build {Pﬁﬁject xmlns="http://schemas.microsoft.com/developer,/msbuild/2883" >
e <Itemaroups>
¥ content Landrolidilativelibrary Include="%{M5BuildThisFileDirectory)h..
4 <% |ib {Link>Libs\x86\1ibmono-urho.so</Link
- L/AndroldNativelibrary»
} L MonoAndroid LandroldNativelibrary Include="%({MSBuildThisFileDirectory)h..
F netd5 <Link>*Libs\armeabi-v7a‘\libmono-urho.so</Link>
Urho.dll £fAndroldNativelibrary:
' androldNativelibrary Include="%({MSBuildThisFileDirectory)h..
Urhio. XML {Link*Libs‘\armeabi\libmono-urho.so</Link:
: £/fAndroldNativelibrary:
L pu:brtal:}le-net45+wmﬂ+mﬂn AindroldNativelibrary Include="%({MS5BuildThisFileDirectory)h..
3 LJ-EI|EI-1'D'.'D' <Link*Libs\armed-vBa\libmono-urho.so</Link>
o LfAndroldNativelibrary:
_ Xamarina0510 ¢hndroidiativelibrary Include="%(MSBuildThisFileDirectory)\..
4 [ native <{Link>Libs'\x86_64\1libmono-urho.so</Link>
. ¢/AndroidNativelibrary>
Ei I_JJ'!'lﬂdr":"ld £/ Item@roups
r |_J-EIHT'IEI-4-1.TE~EI < ItemGroup:
_ LandroldiAsset Include="%({MSBuildThisFileDirectory)h... . natl
libmono-urho.so ¢Link>Assets\CoreData.pak</Link>
Ljarmeal:}i L/AndroldAssets

</ ItemGroup:
£/Projects

' _Jarmeabi-via
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JXU3HEeHHbIVN LUK HaTUBHbIX O6BbeKTOoB

Microsoft Windows A

Your computer is low on memory

To restore enough memory for programs to
work correctly, save your files and then clos
or restart all open programs.




Kak He cTOUT ynpaBaATb XXU3HEHHbIM
LLMUKJIOM HAaTUBHbIX OO BbEeKTOB.

GC.Collect();
GC.WaitForPendingFinalizers();

Marshal.FinalReleaseComObject(x1Rng);
Marshal.FinalReleaseComObject(x1lSheet);

x1Book.Close(); MEMOBY LEAKS

Marshal.FinalReleaseComObject (x1Book); - '7,/m~ v
| e ,t@‘r‘ﬁ

APP-QULLL); MEMORY LEAKS

Marshal.FinalReleaseComObject (x1App); . .EVERYWHERE




RefCounted

RefCounted: :AddRef ()

(refCount_->refs )++;
// callback to C#
Mono: :Callback(RefCounted AddRef, )5




Kenc 1: Cozpaem o6beKkT n He UCnosiblyem

{
}

hode = Node();

- Hukto B C++ 6e3 npucmortpa He caenan AddRef

- XpaHMM BO BHYTpPeHHEeM CTaTU4eCKOM K3lle Kak
WeakRef

- B ¢uHanusaTtope C# Node ypnandem HAaTUBHLIN OOBLEKT,
ecan underlyingNativeObj.Refs() == 1. (1 T.K.
OOHY CCbinKy Aepxut C#)




Kenc 2: Cozpaem o6beKkT n ncnosiblyem

{
hode = Node();

Scene_AddChild(node.Handle);
}

- AddChild rpe-Tto BHyTpu cpenaet AddRef
- Mbl noBuMm Mono: :Callback AddRef u nosbiwlaeMm CCbIKY
BO BHYyTpeHHeM cTaTuyeckom Kauwe ¢ Weak ao Strong.




Kenc 2: Cozpaem o6beKkT n ncnosiblyem

[MonoPInvokeCallback( (NativeCallback))]
OnNativeCallback(CallbackType type, IntPtr target)

{
CallbackType.RefCounted AddReft:

referenceHolder = RefCountedCache.Get(target);
referenceHolder?.MakeStrong();




Keuc 3: HatuBHbIN KOpA peluaeTt cam
n36aButbca ot Hawero Node node

CallbackType.RefCounted Delete:

{
referenceHolder = RefCountedCache.Get(target);

(referenceHolder == )

J
RefCountedCache.Remove(target)




[loBepsan, HO npoBepsan odpdceTbl N can3odbl:

//-Billboard:
static_assert(sizeof(Billboard)-==-88, -"Billboard-has-wrong-size-(88)");
static assert(offsetof(Billbeoard, -position ) -==-8,-"Billboard.Position-has-wrong-offset-(8)");
static assert(offsetof(Billbeoard, -size )-==-12,-"Billboard.5ize-has-wrong-offset-(12)");
static_assert(offsetof(Billbecard, -uv ) -==-28, -"Billboard.Uv-has-wrong-offset-(28)");
StEtiC_ESSEFt{foSEth{EillﬂEE’EJ'CDlDF_}'=='3E -"Elllhuard Color-has-wrong-offset-(36)");
static_assert(offsetof(Billboard, -rotation_)-==-52,-"Billboard.Rotation-has -wrong-offset-(52)");
static assert(offsetof(Billbeoard, -direction )-==-56,-"Billboard.Direction-has-wrong-offset-(56)");
II
'I
Ii

static assert(offsetof(Billboard, -enabled )-==-68,-"Billboard.enabled-has-wrong-offset-(68)");
static assert(offsetof(Billbeoard, -sortDistance )-==-72,-"Billboard.SortDistance-has-wrong-offset-(72)");
static assert(offsetof(Billbecard, -screenScaleFactor ) -==-76,-"Billboard.S5creenScaleFactor-has -wrong-offs

[/ -BlasParameters:

StEtiC_ESSEPt{SiEEDf{EiESPE’EMEtE’S}'=='1EJ'"EiESPEPEWEtEPS'hES'WPDHE'SiEE'(12)“}j

static _assert(offsetof(BiasParameters, -constantBias ) -==-8, -"BliasParameters.ConstantBias-has-wrong-offse
static assert(offsetof(BiasParameters, -slopeScaledBias }-==- -"BiasParameters.S5lopeScaleBias-has -wrong-
static assert(offsetof(BiasParameters, -normalOffset )-==-8,- -"BiasParameters.NormalOffset-has-wrong-offse

//-FocusParameters:
static assert(sizeof(FocusParameters)-==-12, -"FocusParameters-has-wrong-size-(12)");

static assert(offsetof(FocusParameters, -focus i'=='ﬂl'"FDEUSPEPEWEtEPS.FDCUS'hES'WPDHE'foSEt'(Ej"}j



MapuwanuHr fixed size array nons

RenderPathCommand
{
UrhoString textureNames [MAX TEXTURE UNITS];
RenderPathCommand
{

UrhoString TextureName©;

UrhoString TextureName7;

if !IOS && !ANDROID
UrhoString TextureNames8;

UrhoString TextureNamel5;

endif
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