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Rozdéleni dat v paméti

* Instrukéni pamét

 Stack
* By default 1MB
* LIFO

* Heap
* Rozdélen na generace
* Alokace pomoci new
e Spravovan Garbage Collectorem



Datové typy

Value types
* bool

* byte

e char

e decimal

* double

* enum

* float

* int

* long

* shyte
* short
* struct
* uint

* ulong
e ushort

Reference types
* Array

* class

* interface

* delegat

* string



Datové typy

* Myty
* Hodnotové typy jsou na stacku a referencni na Haldé
* Prirazeni hodnoty se lisi u referencnich a hodnotovych
typu
e Struktura

* Hodnotovy datovy typ
* Jsou mensi, nemaji takovou rezii jako referencni typy

* Demo



Heap

* Code heap

* Small object heap
 Klasicky heap

* Large object heap
* Objekty vetsi nez 85KB

* Process heap
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Reference counting GC

* \/\yvhody
* Dokaze objekty rychleji Cistit
* Nepozastavuje béh programu, vhodné pro RT systémy

* Nevyhody
* VVlysoka rezie
* Alokace, prirazeni, dealokaci
* Pamétova zatéz
* Musi si pamatovat pocet reference na kazdy objekt
* Neumi resSit cyklickou referenci objektt



Tracing GC

* \/\yvhody
* Pokud nedochazi ke collectingu, tak nijak neomezuje béh
* Dokaze vyresit cyklickou referenci objektu
« Castené fesi fragmentaci heapu
* Nevyhody
* Musi pozastavit béh programu
e Odklizeni je nedeterministickeé



Garbage collecting
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GC Roots

e Lokalni proménné
 GCHandles

* Pin
* Static
* Registry

* F-Reachable queue



Generace objektu

e Generace O
e Generace 1
* Generace 2



Generace objektu

private static List<Versicn> wversionlist;

Generace 2 private static wveid Main()

=)

versionList = new List<Version>();
for (int 1 = @; 1 < 188; i++)

1
Generace 1 var version = new Version();
if (1 % 4 == 8)
1
- versionlList.Add({version);
version3 1
version2 ) j
Generace 0 versionl
version0

versionlList




Generace objektl

Generace 2
Generace 1
version3
version2
Generace 0 versionl
version0
versionlList

=

private static List<Versicn> wversionlist;

private static woid Main()

i

versionlList
for (int i

new List<Version>();
@; 1 < 188; i++)

1
var version = new Version();
if (1 %4 == @)
{
versionlList.Add({version);
b
}




Generace objektl

private static List<Versicn> wversionlist;

Generace 2 private static wveid Main()
1

versionList = new List<Version>();
for (int 1 = @; 1 < 188; i++)

1
Generace 1 Ve |:> var version = new Version();
if (1 % 4 == 8)
versionList 1
- versionlList.Add({version);
version8 1
version? ) I
Generace 0 version6
version5

version4




Spusténi garbage collecting

e Zaplnéna generace O

e System wide memory pressure

+ GC Collect}



Finalization

* Finalize queue
* F-reachable queue
* ResourceWrapper, IDispoze



NET Tips

* String.Empty

* Dispose Pattern

* WeakReference

e Large object heap compacting



Dispose Pattern

* Neni presné dano kdy se objekt odklidi
* IDisposable

* Destruktor

* Using

 CA2000, CA1816

e GC.SuppressFinalize(this)



Dispose Pattern

public class DisposableClass : IDisposable

{

private bool disposed 3

pubiic”Qoid Dispose() // NOT virtual
{
Dispose(true);
GC.SuppressFinalize(this); // Prevent finalizer from running.

protected virtual void Dispose(bool disposing)

{
if (!disposed)
{
disposed = true;
if (disposing)
{
// Call Dispose() on other objects owned by this instance.
// You can reference other finalizable objects here.
Console.WritelLine(" Disposing everything including other finalizable objects");
}
// Release unmanaged resources owned by (just) this object.
Console.WriteLine(" Disposing internals of this object");
¥
}
~DisposableClass()
{
Dispose(false);

}




String.Empty

* Je efektivnéjsi nez



WeakReference




Memory profiling

* ProC je object v pameéti?
* Co zabira tolik paméti?
* Memory leak

dotMEMORY
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Memory Leak

* Chyba spravy pameti
* Objekt ulozeny v paméti nepristupny z programu

dotMEMORY
4.1




Memory Optimize Memory Traffic

* Prilis mnoho alokaci
e Casté spousténi Garbage collectingu

dotMEMORY
4.1




Large object heap compacting

e Od .Net 4.5.1
* Velmi Casové narocné

GCSettings.LargeObjectHeapCompactionMode =
GCLargeObjectHeapCompactionMode.CompactOnce;

GC.Collect();



Verze GCv .NET

* Mobile
e Workstation
* Server



Bacground GC

e Workstation .NET 4.0
* Server .NET 4.5

* Lze vypnout
» <gcConcurrent enabled="False">



SustainedLowLlatency

e GCSettings.LatencyMode =
GCLatencyMode.SustainedLowLlatency;



Large object support

* Moznost vytvaret objekty vétsi nez 2GB
* Pouze 64bitove aplikace
» <gcAllowVeryLargeObjects enabled="true"/>



