
LinksPlatform's Platform.Unsafe Class Library

1.1 ./
sharp/Platform.Unsafe/ByteArrayExtensions.
s

1 using Platform.Ex
eptions;

2 using Platform.Colle
tions;

3 using System.Runtime.CompilerServi
es;

4 using stati
 System.Runtime.CompilerServi
es.Unsafe;

5

6 #pragma warning disable CS1591 // Missing XML 
omment for publi
ly visible type or member

7

8 namespa
e Platform.Unsafe

9 {

10 /// <summary>

11 /// <para>

12 /// Represents the byte array extensions.

13 /// </para>

14 /// <para></para>

15 /// </summary>

16 publi
 unsafe stati
 
lass ByteArrayExtensions

17 {

18 /// <summary>

19 /// <para>

20 /// Returns the stru
ture using the spe
ified bytes.

21 /// </para>

22 /// <para></para>

23 /// </summary>

24 /// <typeparam name="TStru
t">

25 /// <para>The stru
t.</para>

26 /// <para></para>

27 /// </typeparam>

28 /// <param name="bytes">

29 /// <para>The bytes.</para>

30 /// <para></para>

31 /// </param>

32 /// <returns>

33 /// <para>The stru
ture.</para>

34 /// <para></para>

35 /// </returns>

36 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

37 publi
 stati
 TStru
t ToStru
ture<TStru
t>(this byte[℄ bytes)

38 where TStru
t : stru
t

39 {

40 Ensure.OnDebug.ArgumentNotEmpty(bytes, nameof(bytes));

41 Ensure.OnDebug.ArgumentMeetsCriteria(bytes, HasSameSizeAs<TStru
t>, nameof(bytes),

"Bytes array should be the same length as stru
t size.");→֒

42 TStru
t stru
ture = default;

43 fixed (byte* pointer = bytes)

44 {

45 Copy(ref stru
ture, pointer);

46 }

47 return stru
ture;

48 }

49 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

50 private stati
 bool HasSameSizeAs<TStru
t>(byte[℄ array) where TStru
t : stru
t =>

array.Length == Stru
ture<TStru
t>.Size;→֒

51 }

52 }

1.2 ./
sharp/Platform.Unsafe/IntPtrExtensions.
s

1 using System;

2 using System.Runtime.CompilerServi
es;

3 using stati
 System.Runtime.CompilerServi
es.Unsafe;

4

5 #pragma warning disable CS1591 // Missing XML 
omment for publi
ly visible type or member

6

7 namespa
e Platform.Unsafe

8 {

9 /// <summary>

10 /// <para>

11 /// Represents the int ptr extensions.

12 /// </para>

13 /// <para></para>

14 /// </summary>

15 publi
 unsafe stati
 
lass IntPtrExtensions

16 {

17 /// <summary>

18 /// <para>

19 /// Writes the element value using the spe
ified pointer.

20 /// </para>

21 /// <para></para>
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22 /// </summary>

23 /// <typeparam name="TValue">

24 /// <para>The value.</para>

25 /// <para></para>

26 /// </typeparam>

27 /// <param name="pointer">

28 /// <para>The pointer.</para>

29 /// <para></para>

30 /// </param>

31 /// <param name="index">

32 /// <para>The index.</para>

33 /// <para></para>

34 /// </param>

35 /// <param name="value">

36 /// <para>The value.</para>

37 /// <para></para>

38 /// </param>

39 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

40 publi
 stati
 void WriteElementValue<TValue>(this IntPtr pointer, long index, TValue

value) => Write((byte*)pointer + (SizeOf<TValue>() * index), value);→֒

41

42 /// <summary>

43 /// <para>

44 /// Reads the element value using the spe
ified pointer.

45 /// </para>

46 /// <para></para>

47 /// </summary>

48 /// <typeparam name="TValue">

49 /// <para>The value.</para>

50 /// <para></para>

51 /// </typeparam>

52 /// <param name="pointer">

53 /// <para>The pointer.</para>

54 /// <para></para>

55 /// </param>

56 /// <param name="index">

57 /// <para>The index.</para>

58 /// <para></para>

59 /// </param>

60 /// <returns>

61 /// <para>The value</para>

62 /// <para></para>

63 /// </returns>

64 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

65 publi
 stati
 TValue ReadElementValue<TValue>(this IntPtr pointer, long index) =>

Read<TValue>((byte*)pointer + (SizeOf<TValue>() * index));→֒

66 }

67 }

1.3 ./
sharp/Platform.Unsafe/MemoryBlo
k.
s

1 using System;

2 using System.Colle
tions.Con
urrent;

3 using System.Runtime.CompilerServi
es;

4 using System.Threading.Tasks;

5 using stati
 System.Runtime.CompilerServi
es.Unsafe;

6

7 #pragma warning disable CS1591 // Missing XML 
omment for publi
ly visible type or member

8

9 namespa
e Platform.Unsafe

10 {

11 /// <summary>

12 /// <para>

13 /// Represents the memory blo
k.

14 /// </para>

15 /// <para></para>

16 /// </summary>

17 publi
 stati
 unsafe 
lass MemoryBlo
k

18 {

19 /// <summary>

20 /// <para>

21 /// Zeroes the pointer.

22 /// </para>

23 /// <para></para>

24 /// </summary>

25 /// <param name="pointer">

26 /// <para>The pointer.</para>

27 /// <para></para>

28 /// </param>
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29 /// <param name="
apa
ity">

30 /// <para>The 
apa
ity.</para>

31 /// <para></para>

32 /// </param>

33 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

34 publi
 stati
 void Zero(void* pointer, long 
apa
ity)

35 {

36 // A way to prevent wasting resour
es due to Hyper-Threading.

37 var threads = Environment.Pro
essorCount / 2;

38 if (threads <= 1)

39 {

40 ZeroBlo
k(pointer, 0, 
apa
ity);

41 }

42 else

43 {

44 // Using 2 threads be
ause two-
hannel memory ar
hite
ture is the most available

type.→֒

45 // CPUs mostly just wait for memory here.

46 threads = 2;

47 Parallel.ForEa
h(Partitioner.Create(0L, 
apa
ity), new ParallelOptions {

MaxDegreeOfParallelism = threads }, range => ZeroBlo
k(pointer, range.Item1,

range.Item2));

→֒

→֒

48 }

49 }

50 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

51 private stati
 void ZeroBlo
k(void* pointer, long from, long to)

52 {

53 var offset = (byte*)pointer + from;

54 var length = to - from;

55 var uintMaxValue = uint.MaxValue;

56 while (length > uintMaxValue)

57 {

58 InitBlo
k(offset, 0, uintMaxValue);

59 length -= uintMaxValue;

60 offset += uintMaxValue;

61 }

62 InitBlo
k(offset, 0, un
he
ked((uint)length));

63 }

64 }

65 }

1.4 ./
sharp/Platform.Unsafe/Stru
ture.
s

1 using System;

2 using System.Runtime.CompilerServi
es;

3 using System.Runtime.InteropServi
es;

4 using stati
 System.Runtime.CompilerServi
es.Unsafe;

5

6 #pragma warning disable CS1591 // Missing XML 
omment for publi
ly visible type or member

7

8 namespa
e Platform.Unsafe

9 {

10 /// <summary>

11 /// <para>

12 /// Represents the stru
ture.

13 /// </para>

14 /// <para></para>

15 /// </summary>

16 publi
 stati
 
lass Stru
ture<TStru
t>

17 where TStru
t : stru
t

18 {

19 /// <summary>

20 /// <para>

21 /// Returns the size of an unmanaged type in bytes.

22 /// This property do this without throwing ex
eptions for generi
 types as <see


ref="Marshal.SizeOf{T}()"/> and <see 
ref="Marshal.SizeOf(Type)"/> do.→֒

23 /// </para>

24 /// <para>

25 /// Âîçâðàùàåò ðàçìåð íåóïðàâëÿåìîãî òèïà â áàéòàõ.

26 /// Ýòîò ñâîéñòâî äåëàåò ýòî áåç âûáðàñûâàíèÿ èñêëþ÷åíèé äëÿ óíèâåðñàëüíûõ òèïîâ, êàê

ýòî äåëàþò <see 
ref="Marshal.SizeOf{T}()"/> è <see 
ref="Marshal.SizeOf(Type)"/>.→֒

27 /// </para>

28 /// </summary>

29 publi
 stati
 int Size

30 {

31 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

32 get;

33 } = SizeOf<TStru
t>();

34 }

35 }
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1.5 ./
sharp/Platform.Unsafe/Stru
tureExtensions.
s

1 using System.Runtime.CompilerServi
es;

2 using stati
 System.Runtime.CompilerServi
es.Unsafe;

3

4 #pragma warning disable CS1591 // Missing XML 
omment for publi
ly visible type or member

5

6 namespa
e Platform.Unsafe

7 {

8 /// <summary>

9 /// <para>Represents a set of extension methods for stru
rs.</para>

10 /// <para>Ïðåäñòàâëÿåò íàáîð ìåòîäîâ ðàñøèðåíèÿ äëÿ ñòðóêòóð.</para>

11 /// </summary>

12 publi
 unsafe stati
 
lass Stru
tureExtensions

13 {

14 /// <summary>

15 /// <para>this pro
ess does something</para>

16 /// <para>ýòîò ïðîöåññ ÷òî-òî äåëàåò</para>

17 /// </summary>

18 [MethodImpl(MethodImplOptions.AggressiveInlining)℄

19 publi
 stati
 byte[℄ ToBytes<TStru
t>(this ref TStru
t obj)

20 where TStru
t : stru
t

21 {

22 var bytes = new byte[Stru
ture<TStru
t>.Size℄;

23 fixed (byte* pointer = bytes)

24 {

25 Copy(pointer, ref obj);

26 }

27 return bytes;

28 }

29 }

30 }

1.6 ./
sharp/Platform.Unsafe.Tests/IntPtrExtensionsTests.
s

1 using System;

2 using System.Runtime.InteropServi
es;

3 using Xunit;

4 using stati
 System.Runtime.CompilerServi
es.Unsafe;

5

6 namespa
e Platform.Unsafe.Tests

7 {

8 publi
 unsafe 
lass IntPtrExtensionsTests

9 {

10 [Fa
t℄

11 publi
 void ReadAndWriteOperationsForPointerValuesUnsafeClassMethodsTest()

12 {

13 void* pointer = (void*)Marshal.Allo
HGlobal(sizeof(ulong));

14 Write(pointer, 42UL);

15 Assert.Equal(42UL, Read<ulong>(pointer));

16 Marshal.FreeHGlobal((IntPtr)pointer);

17 }

18

19 [Fa
t℄

20 publi
 void ElementOffsetOperationsForPointerValuesTest()

21 {

22 void* pointer = (void*)Marshal.Allo
HGlobal(sizeof(ulong) * 10);

23 ulong result = (ulong)Add<ulong>(pointer, 5);

24 Assert.Equal(5UL * 8UL, result - (ulong)pointer);

25 Marshal.FreeHGlobal((IntPtr)pointer);

26 }

27 }

28 }

1.7 ./
sharp/Platform.Unsafe.Tests/SizeOfTests.
s

1 using System.Runtime.InteropServi
es;

2 using Xunit;

3

4 namespa
e Platform.Unsafe.Tests

5 {

6 publi
 stati
 
lass SizeOfTests

7 {

8 publi
 stru
t X<T>

9 {

10 publi
 readonly T F1;

11 publi
 readonly T F2;

12 }

13

14 [Fa
t℄

15 publi
 stati
 void UnsafeClassSizeOfTest()

16 {
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17 var size = System.Runtime.CompilerServi
es.Unsafe.SizeOf<X<int>>();

18 Assert.Equal(8, size);

19 }

20

21 [Fa
t℄

22 publi
 stati
 void MarshalSizeOfTest()

23 {

24 var size = Marshal.SizeOf(default(X<int>));

25 Assert.Equal(8, size);

26 }

27

28 [Fa
t℄

29 publi
 stati
 void Stru
turePropertyTest()

30 {

31 var size = Stru
ture<X<int>>.Size;

32 Assert.Equal(8, size);

33 }

34 }

35 }

1.8 ./
sharp/Platform.Unsafe.Tests/Stru
tAndBytesConversionTests.
s

1 using Xunit;

2

3 namespa
e Platform.Unsafe.Tests

4 {

5 publi
 stati
 
lass Stru
tAndBytesConversionTests

6 {

7 [Fa
t℄

8 publi
 stati
 void Stru
tToBytesTest()

9 {

10 ulong sour
e = ulong.MaxValue;

11 var result = sour
e.ToBytes();

12 for (int i = 0; i < result.Length; i++)

13 {

14 Assert.Equal(byte.MaxValue, result[i℄);

15 }

16 }

17

18 [Fa
t℄

19 publi
 stati
 void BytesToStru
tTest()

20 {

21 byte[℄ bytes = new[℄ { byte.MaxValue, byte.MaxValue, byte.MaxValue, byte.MaxValue,

byte.MaxValue, byte.MaxValue, byte.MaxValue, byte.MaxValue };→֒

22 ulong result = bytes.ToStru
ture<ulong>();

23 Assert.Equal(ulong.MaxValue, result);

24 }

25 }

26 }

1.9 ./
sharp/Platform.Unsafe.Tests/ZeroMemoryTests.
s

1 using Xunit;

2

3 namespa
e Platform.Unsafe.Tests

4 {

5 publi
 stati
 unsafe 
lass ZeroMemoryTests

6 {

7 [Fa
t℄

8 publi
 stati
 void ZeroMemoryTest()

9 {

10 var bytes = new byte[1024℄;

11 for (int i = 0; i < bytes.Length; i++)

12 {

13 bytes[i℄ = un
he
ked((byte)i);

14 }

15 fixed (byte* pointer = bytes)

16 {

17 MemoryBlo
k.Zero(pointer, bytes.Length);

18 }

19 for (int i = 0; i < bytes.Length; i++)

20 {

21 Assert.Equal(0, bytes[i℄);

22 }

23 }

24 }

25 }
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