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O uyém byaem pasrosapuBaTh!

O pasHbix Bepcuax MS.NET n Mono, a nmeHHo:

@ Compilers
@® BCL

© GC

O JT

@ CLR Internal
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CBEPTKa KOHCTAHT

Console.WriteLine(checked(int.MinValue * -1));
Console.WriteLine(checked(int.MinValue / -1));
Console.WriteLine (unchecked(int.MinValue * -1));
Console.WriteLine (unchecked(int.MinValue / -1));
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CBEPTKa KOHCTAHT

Console.WriteLine(checked(int.MinValue * -1));
Console.WriteLine(checked(int.MinValue / -1));
Console.WriteLine (unchecked(int.MinValue * -1));
Console.WriteLine (unchecked(int.MinValue / -1));

MS.NET Mono
hecked * 1 Error CS0220 | Error CS0220
ChecKe / | Error CS0220 | Error CS0220
*1-2147483648 | -2147483648
unchecked | /1 5147483648 | Error CS0220
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[Description(Value)]
public class Program

{

public const string Value = "X\ud800Y";
public static void Main()

{

var description = GetDescription(typeof (Program)) ;

Dump ("Attribute", description.Description);
Dump ("UTF8->String", Encoding.UTF8.GetString(
new byte[] { 0x58, OxED, 0xA0, 0x80, 0x59 }));
Dump ("String->UTF-8", Encoding.UTF8.GetBytes(Value));
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[Description(Value)]
public class Program
{
public const string Value = "X\ud800Y";
public static void Main()
{
var description = GetDescription(typeof (Program)) ;
Dump ("Attribute", description.Description);
Dump ("UTF8->String", Encoding.UTF8.GetString(
new byte[] { 0x58, OxED, 0xA0, 0x80, 0x59 }));
Dump ("String->UTF-8", Encoding.UTF8.GetBytes(Value));
}
}

| MS.NET | Mono
IL 58 ed a0 80 59 58 59 bf bd 00
Attribute 0058 0059 fffd fffd 0000 | null
UTF8->String | 0058 fffd fffd 0059 0058 fffd fffd fffd 0059
String->UTF-8 | 58 ef bf bd 59 58 59 bf bd 00
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3aMblKaHUS

var numbers = new int[] { 1, 2, 3 };
var actions new List<Action>();
foreach (var number in numbers)
actions.Add(() => Console.WriteLine(number));
foreach (var action in actions)
action();
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3aMblKaHUS

var numbers = new int[] { 1, 2, 3 };
var actions new List<Action>();
foreach (var number in numbers)
actions.Add(() => Console.WriteLine(number));
foreach (var action in actions)

action();
Compiler Command line Output
MS.NET (C#3, 3.5.30729.7903) | v3.5\csc.exe 333
MS.NET (C#4, 4.0.30319.1) v4.0.30319\csc.exe 333
MS.NET (C#5, 4.0.30319.33440) | v4.0.30319\csc.exe 123
MS.NET (C#5, 4.0.30319.33440) | v4.0.30319\csc.exe /langversion:4 | 123
Mono 2.4.4 gmcs 333
Mono 3.10 mcs 123
Mono 3.10 mcs -langversion:4 123
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-NET Framework Base Class Library (BCL)

System.Web System.Windows.Forms
Services Ul Design ComponentMadel
Description HTMLControls
Discovery \WebControls
el System.Drawing
[ Caching | [ Security ] | Drawing2D | | Printing |
[ Configuration N SessionSlate | | Imaging | | Text |
System.Data System.Xml
[ OleDb | [ SqlClient | [ XSLT ]
Serialization
[ Common | [ SqlTypes | [ XPath ]
System
[ Collections | [ [e] | \ Security | ] Runtime |
[ Configuration | [ Net | [ ServiceProcess | [ InteropServices |
[ Diagnostics | [ Reflection | [ Text | Remoting |
[ Globalization | [ Resources | \ Threading | ] Serialization |
BCL =] = = =
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ThreadPool.GetMaxT hreads
int workerThreads, completionPortThreads;
ThreadPool . GetMaxThreads (

out workerThreads, out completionPortThreads) ;
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ThreadPool.GetMaxT hreads

int workerThreads, completionPortThreads;
ThreadPool .GetMaxThreads (
out workerThreads, out completionPortThreads) ;

3asucut oT: runtime, hardware, OS.
Bo3MoxHble 3HaYeHus:

workerThreads
MS.NET 2.0 25
MS.NET 3.5 250
MS.NET 4.0 x86 1023
MS.NET 4.0 x64 32768

Mono 2.4.4, Ubuntu 14.04 Server | 35
Mono 3.10, Ubuntu 14.04 Server | 100

Mono 3.10, Kubuntu 14.04 400
Mono 3.3, Windows 8.1 800
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ValueType.GetHashCode

var al = new KeyValuePair<int, int>(1, 2);
var a2 = new KeyValuePair<int, int>(1, 3);
Console.WriteLine(

al.GetHashCode() !'= a2.GetHashCode());

var bl = new KeyValuePair<int, string>(1, "x");
var b2 = new KeyValuePair<int, string>(1, "y");
Console.WriteLine(

bl.GetHashCode() != b2.GetHashCode());
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ValueType.GetHashCode

var al = new KeyValuePair<int, int>(1, 2);
var a2 = new KeyValuePair<int, int>(1, 3);
Console.WriteLine(

al.GetHashCode() !'= a2.GetHashCode());

var bl = new KeyValuePair<int, string>(1, "x");
var b2 new KeyValuePair<int, string>(1, "y");
Console.WriteLine(

bl.GetHashCode() != b2.GetHashCode());

\ <int, int> \ <int, string>
MS.NET | True False

Mono True True
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Uri.AbsoluteUr;

var uri = new Uri("http://x/%2F/y.?%3D%3F");

Console.WriteLine("AbsoluteUri: " +

uri.AbsoluteUri);
Console.WriteLine("ToString(): " +

uri.ToString());
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Uri.AbsoluteUr;

var uri = new Uri("http://x/%2F/y.?%3D%3F");

Console.WriteLine("AbsoluteUri: " +
uri.AbsoluteUri);
Console.WriteLine("ToString(): " +

uri.ToString());

AbsoluteUri ToString()
.| %2F | %3D | %3F | . | %2F | %3D | %3F
MS.NET 4.0 %) / %3D | %3F | @ / = ?
MS.NET 4.0 Fix | @ | %2F | %3D | %3F | & / = 7
MS.NET 4.5 .| %2F | %3D | %3F | . | %2F | %3D | %3F
Mono 3.2.8 . / | %3D | %3F | . / = | %3F
Mono 3.10 .| %2F | %3D | %3F | . | %2F | %3D | %3F
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TypeBuilder.CreateType

private interface IFoo {}
void Main()

{

var typeBuilder = moduleBuilder.DefineType(
"Foo", TypeAttributes.Public,
typeof (object), new[] { typeof(IFoo) });

typeBuilder.CreateType() ;
}
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TypeBuilder.CreateType

private interface IFoo {}
void Main()

{

var typeBuilder = moduleBuilder.DefineType(
"Foo", TypeAttributes.Public,
typeof (object), new[] { typeof(IFoo) });
typeBuilder.CreateType() ;

}
\ Output
MS.NET | TypeloadException
Mono 3.8 | OK

Mono Bug 22059 (August 13, 2014)
Fixed in 68e5cc3 (August 18, 2014)
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List.ForEach
var list =
list.ForEach(i =>
{

new List<int> { 1, 2 };
if (1 == 1)

list.Add(3);

Console.WriteLine(i);

I3
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List.ForEach

var list = new List<int> { 1, 2 7};
list.ForEach(i =>

{
if (1 == 1)
list.Add(3);
Console.WriteLine(i);
b

‘ Output
MS.NET 40|123
MS.NET 4.5 | 1 InvalidOperationException
Mono 3.10 | 123

Mono Bug 24775 (November 24, 2014)
Fixed in 5517c56 (November 25, 2014)
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CkonbKo BeCUT 0bbeKkT?

const int ObjectCount = 10000000;

var array = new object[ObjectCount];

var before = GC.GetTotalMemory(true);

for (int i = 0; i < ObjectCount; i++)
array[i] = new object();

var after = GC.GetTotalMemory(true);

var objectSize = (after - before) * 1.0 /

ObjectCount;
GC.KeepAlive(array) ;
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CkonbKo BeCUT 0bbeKkT?

const int ObjectCount = 10000000;

var array = new object[ObjectCount];

var before = GC.GetTotalMemory(true);

for (int i = 0; i < ObjectCount; i++)
array[i] = new object();

var after = GC.GetTotalMemory(true);

var objectSize = (after - before) * 1.0 /

ObjectCount;
GC.KeepAlive(array) ;

\ MS.NET x86 \ MS.NET x64
oMect‘lZ \24
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Pasmep obbekta 8 Mono-x64
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Pasmep obbekta 8 Mono-x64

GC ‘ ObjectCount ‘ Size
Boehm ‘ 1 ‘ 0
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Pasmep obbekta 8 Mono-x64

GC ‘ ObjectCount ‘ Size
Boehm | 1 0
Boehm | 10 0
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Pasmep obbekta 8 Mono-x64

GC ‘ ObjectCount ‘ Size
Boehm | 1 0
Boehm | 10 0

Boehm | 100 0
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Pasmep obbekta 8 Mono-x64

GC ObjectCount | Size
Boehm | 1 0
Boehm | 10 0
Boehm | 100 0
Boehm | 500 8.192

GC

E DA



Pasmep obbekta 8 Mono-x64

GC ObjectCount | Size
Boehm | 1 0
Boehm | 10 0
Boehm | 100 0
Boehm | 500 8.192
Boehm | 600 13.653
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Pasmep obbekta 8 Mono-x64

GC ObjectCount | Size
Boehm | 1 0
Boehm | 10 0
Boehm | 100 0
Boehm | 500 8.192
Boehm | 600 13.653
Boehm | 1000 12.288

GC

E DA



Pasmep obbekta 8 Mono-x64

GC ObjectCount | Size
Boehm | 1 0
Boehm | 10 0
Boehm | 100 0
Boehm | 500 8.192
Boehm | 600 13.653
Boehm | 1000 12.288
Boehm | 10000000 16
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Pasmep obbekta 8 Mono-x64

GC ObjectCount | Size
Boehm | 1 0
Boehm | 10 0
Boehm | 100 0
Boehm | 500 8.192
Boehm | 600 13.653
Boehm | 1000 12.288
Boehm | 10000000 16
Sgen 1 16
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Pazamep long-maccuea B Mono-x64-Sgen
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Pazamep long-maccuea B Mono-x64-Sgen

n | Size
0140
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Pazamep long-maccuea B Mono-x64-Sgen

n | Size
0140
1140
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Pazamep long-maccuea B Mono-x64-Sgen
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Pazamep long-maccuea B Mono-x64-Sgen
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Pazamep long-maccuea B Mono-x64-Sgen
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Pazamep long-maccuea B Mono-x64-Sgen
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Pazamep long-maccuea B Mono-x64-Sgen

Size n \Size

O 0O NO Ol B~ WN B+ OIS

40 11120
40
56
56
88
88
88
88
120
120
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Pazamep long-maccuea B Mono-x64-Sgen

Size n ‘ Size

O 0O NO Ol B~ WN B+ OIS

40 11| 120
40 12 | 176
56 18 | 176
56

88

88

88

88

120

120
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Pazamep long-maccuea B Mono-x64-Sgen

n|Size n |Size
0|40 11 | 120
11|40 12 1176
2|56 18 | 176
3156 19 | 248
4 | 88 27 | 248
5|88

6 | 88

7|88

8 (120

91120
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Pazamep long-maccuea B Mono-x64-Sgen

n|Size n |Size
0|40 11 | 120
11|40 12 1176
2|56 18 | 176
3156 19 | 248
4 | 88 27 | 248
5|88 28 | 352
6 | 88 40 | 352
7|88

8 (120

91120
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Pazamep long-maccuea B Mono-x64-Sgen

n|Size n |Size
0|40 11 | 120
11|40 12 1176
2|56 18 | 176
3156 19 | 248
4 | 88 27 | 248
5|88 28 | 352
6 | 88 40 | 352
7|88 41 | 504
81120 59 | 504
91120

GC

E DA
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Pazamep long-maccuea B Mono-x64-Sgen

GC

n|Size n |Size n ‘ Size
0140 11/120 84 |704
1140 12 1176
2|56 18 | 176
3156 19 | 248
4 | 88 27 | 248
5|88 28 | 352
6 | 88 40 | 352
7|88 41 | 504
81120 59 |504
91120 60| 704

E DA
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Pazamep long-maccuea B Mono-x64-Sgen

GC

n|Size n |Size n \Size
0140 11 | 120 84 | 704
11|40 12 1176 85 | 1016
2|56 18 | 176 123 | 1016
3156 19 | 248
4 | 88 27 | 248
5|88 28 | 352
6 | 88 40 | 352
7|88 41 | 504
81120 59 | 504
91120 60| 704

=] & = = E DA



16/32

Pazamep long-maccuea B Mono-x64-Sgen

GC

n|Size n |Size n Size
0140 11 | 120 84 | 704
11|40 12 1176 85 | 1016
2|56 18 | 176 123 | 1016
3156 19 | 248 124 | 1360
4 | 88 27 | 248 166 | 1360
5|88 28 | 352
6 | 88 40 | 352
7|88 41 | 504
81120 59 | 504
91120 60| 704

E DA
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Pazamep long-maccuea B Mono-x64-Sgen

GC

n|Size n |Size n Size
0140 11 | 120 84 | 704
11|40 12 1176 85 | 1016
2|56 18 | 176 123 | 1016
3156 19 | 248 124 | 1360
4 | 88 27 | 248 166 | 1360
5|88 28 | 352 167 | 2040
6 | 88 40 | 352 251 | 2040
7|88 41 | 504

81120 59 | 504

91120 60| 704

E DA
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Pazamep long-maccuea B Mono-x64-Sgen

GC

n|Size n |Size n Size
0140 11 | 120 84 | 704
11|40 12 1176 85 | 1016
2|56 18 | 176 123 | 1016
3156 19 | 248 124 | 1360
4 | 88 27 | 248 166 | 1360
5|88 28 | 352 167 | 2040
6 | 88 40 | 352 251 | 2040
7|88 41 | 504 252 | 2728
81120 59 | 504 337 | 2728
91120 60| 704

E DA
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Pazamep long-maccuea B Mono-x64-Sgen

GC

n|Size n |Size n Size n ‘ Size
0/40 11]120 84 |704 507 | 4088
1140 12 1176 85 | 1016
2|56 18 | 176 123 | 1016
3156 19 | 248 124 | 1360
4 | 88 27 | 248 166 | 1360
5|88 28 | 352 167 | 2040
6 | 88 40 | 352 251 | 2040
7|88 41 | 504 252 | 2728
81120 59 |504 337 | 2728
91120 60| 704 338 | 4088

E DA
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Pazamep long-maccuea B Mono-x64-Sgen

GC

n|Size n |Size n Size n ‘ Size
0140 11 | 120 84 | 704 507 | 4088
11|40 12 1176 85 | 1016 509 | 5456
2|56 18 | 176 123 | 1016 678 | 5456
3156 19 | 248 124 | 1360
4 | 88 27 | 248 166 | 1360
5|88 28 | 352 167 | 2040
6 | 88 40 | 352 251 | 2040
7|88 41 | 504 252 | 2728
81120 59 | 504 337 | 2728
91120 60| 704 338 | 4088

E DA
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Pazamep long-maccuea B Mono-x64-Sgen

GC

n|Size n |Size n Size n Size
0140 11 | 120 84 | 704 507 | 4088
11|40 12 1176 85 | 1016 509 | 5456
2|56 18 | 176 123 | 1016 678 | 5456
3156 19 | 248 124 | 1360 679 | 8000
4 | 88 27 | 248 166 | 1360 996 | 8000
5|88 28 | 352 167 | 2040

6 | 88 40 | 352 251 | 2040

7|88 41 | 504 252 | 2728

81120 59 | 504 337 | 2728

91120 60| 704 338 | 4088

E DA
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Pazamep long-maccuea B Mono-x64-Sgen

GC

n|Size n |Size n Size n Size
0140 11 | 120 84 | 704 507 | 4088
11|40 12 1176 85 | 1016 509 | 5456
2|56 18 | 176 123 | 1016 678 | 5456
3156 19 | 248 124 | 1360 679 | 8000
4 | 88 27 | 248 166 | 1360 996 | 8000
5|88 28 | 352 167 | 2040 997 | 8008
6 | 88 40 | 352 251 | 2040

7|88 41 | 504 252 | 2728

81120 59 | 504 337 | 2728

91120 60| 704 338 | 4088

E DA
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Pazamep long-maccuea B Mono-x64-Sgen

GC

n|Size n |Size n Size n Size

0140 11 | 120 84 | 704 507 | 4088
11|40 12 1176 85 | 1016 509 | 5456
2|56 18 | 176 123 | 1016 678 | 5456
3156 19 | 248 124 | 1360 679 | 8000
4 | 88 27 | 248 166 | 1360 996 | 8000
5|88 28 | 352 167 | 2040 997 | 8008
6 | 88 40 | 352 251 | 2040 098 | 8016
7|88 41 | 504 252 | 2728 099 | 8024
81120 59 | 504 337 | 2728 1000 | 8032
91120 60| 704 338 | 4088 1001 | 8040

E DA



NexogHukn SGen

// mono/mono/metadata/sgen-internal.c
/* keep each size a multiple of ALLOC_ALIGN */
#if SIZEOF_VOID_P == |
static const int allocator_sizes [] = {
8, 16, 24, 32, 40, 48, 64, 80,
96, 128, 160, 192, 224, 248, 296, 320,
384, 448, 504, 528, 584, 680, 816, 1088,
1360, 2044, 2336, 2728, 3272, 4092, 5456, 8188 1};
#else
static const int allocator_sizes [] = {
8, i@, 24, S2P 40, 48, 64, 80,
96, 128, 160, 192, 224, 248, 320, 328,
384, 448, 528, 584, 680, 816, 1016, 1088,
1360, 2040, 2336, 2728, 3272, 4088, 5456, 8184 };
#endif

// mono/mono/metadata/sgen-conf.h
#define SGEN_MAX_SMALL_OBJ_SIZE 8000
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e P/Invoke
e Mono.SIMD

e Microsoft.Bcl.Simd

Mono.SIMD: Speedups

Physics simulations, no optimizations

Mona SIMD iz

17

Plain Mono

Seconds

19/32

JT

Kak nena ¢ SIMD?

Mandelbrot Render Time

Scalar

Duration (s)

mSIMD (SSE2)  m SIMD (AVX)



public int Sum997()
{
int sum = 0;
for (int i = 0; i < 997; i++)
sum += a[il;
return sum;
}
public int Sum1000()
{
int sum = 0;
for (int i = 0; i < 1000; i++)
sum += a[il;
return sum;

}

20/32 JT

PasmoTka umnknos



public int Sum997()
{
int sum = 0;
for (int i = 0; i < 997; i++)
sum += a[il;
return sum;
}
public int Sum1000()
{
int sum = 0;
for (int i = 0; i < 1000; i++)
sum += a[il;
return sum;

}

20/32 JT

PasmoTka umnknos

// Axanoz Sumi000()
// ¢ pasmomkol yukaa (loop unrolling)
public int Sum1000Unrolled()
{
int sum = 0O;
for (int i = 0; i < 1000; i += 4)
{
sum += al[il;
sum += al[i+1];
sum += al[i+2];
sum += a[i+3];
}

return sum;



PasmoTka umnknos

NonStatic / Static

00 sup  xsp,28n 00 sub  rsp,28n

04 mov  x8,rcK 04 ®or eox,=ox ; iteration = 0

07 xor ecw,eox 06 mov  edw,=sex : sum

03 mov edx,ecx 5 osum =0 € nop dword pur [rax+Tax+00000000n]

Ob mop dwerd ptr [rax:rax] 10 wer red, zed ri=0

10 xor r1od,riod si=0 13 mov  r9,12D756F0n ; 19 = staticField

13 mov  x9,quord prr [re:s] : r9 = snonStaticField ld mov  r9,quord per [x9) : 9 = sscaticFisld

7 mov rax,qword ptr [r9+8] ; rak = nonStasicField.Length 20 mov  rl0,quord per [r3+8 ; T10 = staticField.Length

1b mov  r1ld,3E4n :orll = 336 emp  rg,r10 : if re >= staticField.Length then
21 omp ril,rax ; if r1l >= nonStaticField.lLength then jae  0000000000000089 ; throw IndexOutOfRangeException
24 jae 000000000000008A : throw IndexOutOfRangeException 29 mov  eax, dword ptr [r9+rE74+10n]  : sax = staticField[i]

26 mov rild,3Esn 5 ril = 897 2c add  edx,eax 5 sum += eax

2c emp r1l,rax : nonStaticField.length then 30 1=a  raw, [r2+1] :orax = 121

2f jae  0000000000000082 dexOutOfRangeException 34 omp rax,z10 if rax >= staticField.Length then

31 mov  rlld,3Een :oril = s98 37 jae  0000000000000080 : throw IndexOutOfRangeExcaption
7 omp rii,rax ; if r1l >= nonStaticField.lLength then 39 mov eax,dword ptr [T3+rax~4+10n] ; eax = staticField[i+l
32 jas 000000000000008A : throw IndexOutOfRangeException 32 add  edx, =ax : sax

3c mov  riid,3E7h ; ril = 839 40 lea rax, [T
42 emp ¥1l,ran if 11 >= nonStaticField.length then 48 emp  rax,¥10 : if ram >= staticFisld.lengeh them
45 jae  000000000000008A 7 jae  0000000000000080 : eException

dex0utOrRa:

47 nop word ptr [rax+rax:00000000n] 49 mov  eax,dword per [roirax~4+10n] staricFisld(1+2]
50 mov eax,dword ptr [r9+rl0+10n] ; cax = nonStaticField[i 4c 2dd  edx,=ax :
55 add sdx, sax ;osum i= eax 50 1sa  raw, [r8+3] :

7 mov eax,dword ptr [r9+r10+14n] ; cax = nonStaticField[i+1] 54 cmp  rax, 10 : if rax >= staticField.Length them
Scoadd sdx, sax ;osum i= eax 57 jae  0000000000000080 : throw IndexOutOfRangeExcaption
Se mov eax,dword ptr [r9+rl10+18n]  ; eax = nonStaticField[i+2] 59 mov  eax,dword ptr [r3+rax~4+10n] ; eax = staticField[i+3
€3 add  edw, sax ;osum i= eax Se add  edx,=ax : sax
65 mov eax,dword ptr [r3+r10+1Ch] ; eax = nonStaticField[i+3] 60 2dd z8, 4 :

62 add edw, sax ;osum i= eax 64 cmp re,3Een : if 1 < 1000 then
6c add rlo,10n R 6b 31 0000000000000013 : loop by 1
70 emp r10,0FAOR : if 1 < 1000 then 6d ine eex : iterations+

0000000000000050 ; loop by i 6f cmp  ecx,0F4240n : if iteration < 1000000 then
79 inc sex : iteracien+s 75 31 0000000000000010 : loop by iteration
7b cmp  ecx,0F4240n : if iteration < 1000000 then 77 mov  eax,edx : eax = sum (result)
81 j1  0000000000000010 : loop by iteratiom 79 add rsp,28n
23 mov eax,edx ; eax = sum (Result) 7d ret
25 add xsp,28n 7o weng ax, ax
29 rec 80 call 00000000SFA49F64 :

8a call 00000000SFR4AELS
nop

IndexOutOfRangek:

ception 25 nop
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PasmoTka umnknos
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Pasnununs KPYNHbIM MJIAHOM!

; NonStaticRun-x64.asm
. eaxr = nonStaticField[i]

J

mov eax, dword ptr [r9+r10+10h]
;=4
add 110, 10h

; StaticRun-z64.asm
. eaxr = staticField[i]

J

mov eax, dword ptr [r9+r8*4+10h]
A
add r8, 4

JT =}

E DA



// Ieneeol unmepgdelic
interface IFoo
{
int Inc(int x);
}
void Run(IFoo foo)
{
for (int i = 0; i < 1000000; i++)
foo.Inc(0);
¥
// Banyckaem Run()
// ¢ 0eyms umaemermayusmu IFoo
Run(new FastFoo());
Run(new SlowFoo());

23/32 JT

Kto bbicTpee?

class FastFoo : IFoo
{
public int Inc(int x)
{
return x + 1;
}
}
class SlowFoo : IFoo
{
public int Inc(int x)
{
return 1 + x;
}
}
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Kto bbicTpee?

// Ieneeol unmepgdelic class FastFoo : IFoo
interface IFoo {
{ public int Inc(int x)
int Inc(int x); {
} return x + 1;
void Run(IFoo foo) }
{ }
for (int i = 0; i < 1000000; i++) class SlowFoo : IFoo
fo00.Inc(0); {
} public int Inc(int x)
// Banycraem Run() {
// ¢ 0eyms umaemermayusmu IFoo return 1 + x;
Run(new FastFoo()); }
Run(new SlowFoo()); }

MS.NET: Time(Fast) < Time(Slow)
Mono: Time(Fast) ~ Time(Slow)

it
N)
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BHyTpeHHee ycTpolicTBO MaccuBoB

var a = new object[1][]; // Address: 0z012410
a[0] = new object[1]; // Address: 0z01242/

// Memory dump (a) //

// 0x01240C 000000 SyncBlockIndexz (a) //

// 0012410 1731d4 object[][] MethodTable // a
// 02012414 000001 a.Length //

// 02012418 854d7a object[] TypeHandle /71!
// 0z01241C 012424 Address of a[0] //

// //

// Memory dump (al0]) //

// 02012420 000000 SyncBlockIndex (al0]) //
// 02012424 bfab98 object[] MethodTable // al[0]

// 0012428 000001 a[0].Length //
// 0z01242C c4b060 Address of al[0][0] //
25/32 CLR Internal =] & = = E 9DaACe
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Nexoonnkn MS CLI 2.0

// sscli20\clr\src\um\typehandle.h

// A TypeHandle is the FUNDAMENTAL concept of type identity in the CLR.
// That is two types are equal if and only if their type handles

// are equal. 4 TypeHandle, %s a pointer sized struture that encodes
// everything you need to know to figure out what kind of type you are
// actually dealing with.

// At the present time a TypeHandle can point at two possible things
//
// 1) A MethodTable (Intrinsics, Classes, Value Types

// and their instantiations)

// 2) A TypeDesc (all other cases: arrays, byrefs, pointer types,
// function pointers, generic type wariables)

//

// or with IL stubs, a third thing:

//

// 3) A MethodTable for a native value type.

CLR Internal =] & =
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Nexoannkn MS CLI 2.0

class ArrayBase : public Object

{
/e

// What comes after this conceputally is:

// TypeHandle elementType;
I coa

// sscli20\clr\src\um|lobject.h

FORCEINLINE BOOL IsUnsharedMT() const {
LEAF_CONTRACT;
STATIC_CONTRACT_SO_TOLERANT;
return((m_asTAddr & 2) == 0);

}

FORCEINLINE BOOL IsTypeDesc() const {
WRAPPER_CONTRACT;
return(!IsUnsharedMT());

}

// MethodTable: 0, 1, 4, 5, 8, 9, C, D

// TypeDesc : 2, 3, 6, 7, 4, B, E, F
CLR Internal



MethodTable naun TypeDesc?
var types = new[] {
typeof (int),

typeof (object), typeof(Stream),
typeof (int[1), typeof(int[]l[]1), typeof(object[]l) };
foreach (var type in types)
{
bool isTypeDesc

Console.WriteLine("{0}: {1}",
}

(((int)type.TypeHandle.Value)&2) > 0;
type.Name, isTypeDesc 7 "TypeDesc"

"MethodTable") ;

28/32
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MethodTable naun TypeDesc?

var types = new[] {

typeof (int),  typeof(object), typeof(Stream),
typeof (int[1), typeof(int[][]1), typeof(object[]) };

foreach (var type in types)

{
bool isTypeDesc

(((int)type.TypeHandle.Value)&2) > 0;

Console.WriteLine("{0}: {1}",

type.Name, isTypeDesc 7 "TypeDesc" :

}
MS.NET Mono
Int32 MethodTable | MethodTable
Object | MethodTable | MethodTable
Stream | MethodTable | MethodTable
Int32[] | TypeDesc MethodTable
Int32[][] | TypeDesc MethodTable
Object|[] | TypeDesc MethodTable

28/32 CLR Internal
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public class OneLong { public long X; }
public class TwoInt { public int Y1, Y2; }
public unsafe IntPtr GetAddress(object obj)
{
var typedReference = __makeref (obj);
return *(IntPtr*) (&typedReference);
}
public unsafe T Convert<T>(IntPtr address)
{
var fakeInstance = default(T);
var typedReference = __makeref (fakeInstance);
*(IntPtr*) (&typedReference) = address;
return __refvalue(typedReference, T);
}
public void Run()
{

YeépHaa marus

var onelong = new Onelong { X = 1 + (2L << 32) };
var twoIlnt = Convert<TwoInt>(GetAddress(onelong));

Console.WriteLine(twoInt.Y1 + " " + twolnt.Y2); // 1 2
onelong.X = 3 + (4L << 32);
Console.WriteLine(twoInt.Y1l + " " + twolInt.Y2); // 3 4
¥
CLR Internal =] = =




Xopouuve BpemeHa ans .NET-4ukos

The open .NET ecosystem
.NET 2015

.NET Framework .NET Core
l ASPNET 5 il ASPNETS
ASPNET 4.6 L
WPF
Windows Forms

.NET Native

Common

q:,fk

& ) ASPNET 5 for Mac and Linux
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HanytcTeue

Hymaiite npo pasnu4dus B paHTaimax!
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AHppeit AKUHbLWNH, DHTeppa
http://aakinshin.ru
andrey.akinshin@gmail.com
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