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Our Profiler Architecture
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Our Profiler Implementation
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JIECTA CPU Logger

{enum class EEventType : UInt32 class CPULogger public ILogger < CPULogger >
ZoneEnter = 0, E)ublic:
ZonelLeave = 1, template < EEventType Type, typename... PayloadArgs >
) I... static  void WriteEvent ( PayloadArgs &&.. args )
; {
void * Ptr = ThreadContext :: Get(). GetBuffer ( sizeof (EventHeader) + sizeof (EventPayload <Type>));
struct  EventHeader WriteStruct <EventHeader >( Ptr , Type, Profiling :: GetTickCount () );
{ WriteStruct <EventPayload <Type>>( Ptr, Forward <PayloadArgs >(args)...);
EEventType Type; }
TimeStamp TimeStamp, I
g private:
struct ThreadContext
template < EEventType Type > {
struct EventPayload ; ThreadContext ():
~ThreadContext ();
template <> struct EventPayload <EEventType:: ZoneEnter > I
{
} StringHandle  zoneName static  ThreadContext & Get()
; {
template <> struct EventPayload <EEventType:: ZonelLeave> static thread_local ThreadContext SThreadContext ;
{ return  SThreadContext ;
Iy }
J;
... static  Array < ThreadContext > m_threadContexts ;
static  Array < Buffer > m_deadThreadContextData ;
4
namespace Profiling
{
void EnterCPUZong const char* LiteralName )
{
CPULogger: WriteEvent < EEventType:: ZoneEnter >( MakeStaticStringHandle  ( LiteralName ) );
}

...
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namespace Profiling

LARGE_INTEGEReq ; {

ueryPerformanceFrequenc &fre : . .
Query a y a) inline  UInt64 GetTickCount ()

LARGE_INTEGEBtartQpc {

LARGE_INTEGEBndQpg } return __rdtsc ();

I/ Note: RDTSC instruction is not serializing so we should use memory barriers. . :

MemoryBarrier (); inline  UInt64 GetTicksPerSecond ()
QueryPerformanceCounter ( &startQpc ), { |
const UlInt64 startTsc = _ rdtsc (); ) return g_cpuTscFrequency ;

MemoryBarrier ();

/l Spin 1/32 sec.
do

{

}
while (( endQpc QuadPart - startQpc . QuadPart ) < freq . QuadPart / 32 );

QueryPerformanceCounter ( &ndQpc );

MemoryBarrier ();
const UInt64 endTsc = _ rdtsc ();

/[ Calculate CPU time stamp frequency (g_cpuTscFrequency) here because we can't

I/l use QPC frequency. They may differ on different platforms.
g_cpuTscFrequency = (( endTsc - startTsc ) * freq . QuadPart) / (endQpc QuadPart - startQpc . QuadPart);

21
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: : oid MyFunction
oI MYEUnetionto {struct CPUZoneScope }/ | yFunction ()
{ .
- - . . public: PROFILE_CPU_ZONE
Freling o ErseUZonEl el explicit CPUZoneScopé StringView literalName )
: { /| Stage 1.
ieur EEfe s e Profiling :: EnterCPUZong literalName ); {
- PROFILE_NAMED_CPU_ZON%#age 1" );
Profiing :: LeaveCPUZoné); iCPUZoneScop@ / - - A g9e_ )
} { }
Profiling :: LeaveCPUZoné);
} /| Stage 2.
't {
PROFILE_NAMED_CPU_ZON%#age 2" );
#defin e PROFILE_CPU_ZONEPUZoneScopeprofiledZone ( _ FUNCTION_); ...
#define PROFILE_NAMED_CPU_ZON&fhe ) CPUZoneScopeprofiledZone (name); }
...
}

) Main Thread A Main Thread

CPU_Total 14.52ms CPU_Total 14.52ms

CPU_D 11.92
CPU_Update 2.60 ms CPU_Draw 11.92ms ch:D:Z:_wOﬂdAn,;: 11.91 ms

S ImGuiApp_tick 1 CPU_Draw CPU_Draw_Rens

C : ; ViyFunction 7.00 ms
MyFunction 1.54 ms Stage_1 2.98ms Stage_2 1.99 ms
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CPU_Total 14.81ms
CPU_Draw 11.65ms
CPU_Draw_WorldApp 11.65ms
CPU_Draw_RenderFrame 11.64 ms
CPU. Visibi
CP

Immediate queue thread 1

Immediate queue thread 2 ._

Immediate queue thread 3 |

Immediate queue thread 4 |

Immediate queue thread 5

Main Thread |

Task TaskQueue_executeTask 239.90 ps
CPU CPU_Draw_Pass_Shadows 238.09 ps
CPU_Draw_Pass_Shadows_Collect 237.91 ps

Shadows_Castltems
CPU_ CPU_Draw_
CPU | CPU_Draw

Shadov Shado Shadows

TaskQueue_executeTask 763.30 ps

CPU_Draw_Pass_Shadows 761.51 ps

CPU_Draw_Pass_Shadows_Draw 761.40 ps
CPU_Draw_Pass_Shadows_Draw_CascadedShadows 730.05 ps
CPU_Draw_DrawContext_FlushByCl CPU_Draw_DrawContext_FlushB

TaskQueue_« TaskQueue¢ Ta Task( | Ta TaskC TaskQueue_executeTask 407.28 ps

CPU_Draw_F CPU_Draw CPU_I

CPU_Dr

TaskQueue_ext

CPU_Update_f

CPI/CPU_Y,
CPU_L

TaskQueue_execut
CPU_Draw_Pas
CPU.

CPL

CPU_I

CPU_ CPU_Draw_Pass_Opaque 406.00 ps
CPU_ CPU_Draw_Pass_Opaque_Draw 405.74 ps

CPU_Pass_Main_Flush 283.28 ys
CPU_Draw__Draanntext_FlushByChanneI 281.93 ps

TaskQueue_executeTask 249.52 ps
CPU_Draw_Pass_Reflection 248.22 ps
CPU_Draw_Pass_Reflection_Draw 243.62 ys

CPU_Draw_DrawContext_Flusht

TaskQueur TaskQueue_executeTask 213.92 ps
CPU_Draw_Pass_Sea 212.42ps

CPU_Up¢
CPL
Ani

TaskQueue_ TaskQu
CPU_Draw_ CPU_D
CPU_Draw_ CPU_D

CPU CPL
|ICP

CPU_L
CPU_

| |[CPU_Draw_Pass_Sea_Draw 212.23 ps

CPU_Draw

TaskQueue_executeTask 276.48 ps

CPU_Draw_Pass_ZPrePass 273.62 s

CPU_Draw_Pass_ZPrePass_Draw 273.31ps
CPU_Draw_DrawContext_FlushByChan

CPU_Draw_DrawContext_Flusht

CPU_Draw_DrawContext_FlushByChar
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Thread Naming Trick
I WinApi hack for thread naming

/] see: https://docs.microsoft.com/ru - ru/visualstudio/debugger/how -to - set - a- thread - name in - native -code
void SetThreadNamg DWORBDwThreadlD, const char* threadName )
{

const DWORMS_VC_EXCEPTION 0x406D1388,

#pragma pack( push, 8)
typedef struct tagTHREADNAME_INFO

{
DWORBwWTYype // Must be 0x1000.
LPCSTRszName /[ Pointer to name (in user addr space).
DWORKwThreadID; /[ Thread ID (- 1=caller thread).
DWOR@wFlags; I/l Reserved for future use, must be zero.

} THREADNAME_INFO
#pragma pack( pop )

THREADNAME_INF®o ;

info . dwType = 0x1000;

info . szZName = threadName;

info . dwThreadIlD = dwThreadlD;
info . dwFlags = 0;

#pragma warning ( push )

#pragma warning ( disable : 6320 6322)
__try
{

}
__except ( EXCEPTION_EXECUTE_HANDLER
{
}

#pragma warning ( pop )

}

RaiseException ( MS_VC_EXCEPTION), sizeof ( info ) / sizeof ( ULONG_PTR ( ULONG_PTR&nfo );

24
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CriticalSection Hooks

Bool TryLock ()

class CriticalSection . public ILockObject < CriticalSection > {
E)ubliC' PROFILE_LOCK TRY&m_section );
CriticaISection 0 if ( TryEnterCriticalSection ( &m_section ))
ired ( fal { .
{ m_acquired ( false ) assert ( m_acquired == false );
- . : : _ m_acquired = true ;
\ InitializeCriticalSection ( &m_section ); PROFILE LOCK_ACQUIREEM section ):
~CriticalSection 0 ) return - true
{
\ DeleteCriticalSection ( &m_section ); PROFILE LOCK_FAILED&M section ):
return false ;
void Lock() J
{ :
PROFILE_LOCK_TRY8m_section ); vt Unlleele((
EnterCriticalSection ( &m_section ); { ired = false -
assert ( m_acquired == false ), ane_aE:/Ceq(l:Jrlirt(iacaIS_eci[iioSlf ’ ( &m_section ):
FARCELE OIS /SR SEEIE ) PROFILE_LOCK_RELEA$E&Mm_section );
m_acquired = true ; J
J private:

CRITICAL_SECTIONmM_section ;
Bool m_acquired ;

S
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.
Main Thread . Main Trread T TR
| b s OUTLOOKEXE . dwmexe
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Event Tracing for Windows (ETW) . o ¢ ~a ~ 70y th*mm ho ~
"o ho e 7Yy mo ™ .t ysermbdecoh 00" "Rernégo _
mode” P * h " o9 @

gtsBr Isdw, MmMseBdicOHTW | yYJ o)L
Process Start/End
Thread Start/End
CSwitch / ReadyThread
Image Load/Unload
File Create/Destroy/Rename/Map/Unmap/Read/Write

Virtual Alloc/Free + Page Faults
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void ETWTraceCallback ( PEVENT RECORérord )

{

/I https://learn.microsoft.com/en

struct CSwitch

{
8

...

static  constexpr

UCHARCONTEXT_SWITCH_OPCOLb;

if ( record - >EventHeader . EventDescriptor . Opcode !=
CONTEXT_SWITCH_OPCODE

return ;

if ( sizeof ( CSwitch ) != record - >UserDataLength )

return ;

const CSwitch* cs = reinterpret_cast

>UserData );

ContextSwitchRecord res;

res . timeStamp
res . newThreadld
res . oldThreadld
res . reason

res . processor

cs- >NewThreadld;
cs->0OldThreadld ;

cs- >0OldThreadWaitReason ;

= static cast < UInt8 >( record -

>BufferContext . Processorindex );

reinterpret_cast
>m_callback ( res );

}

< ETWTracer* >( record - >UserContext

- us/windows/win32/etw/cswitch

< const CSwitch* >( record -

record - >EventHeader . TimeStamp. QuadPart;

)_

ETW Logger Sample
ETWTracerr CreateETWTracer( ETWEventCallback && callback )
{
Tracelnfo info = {};
/...
I/ Stop active trace if any.
Tracelnfo templinfo = info ;
ControlTrace (NULL KERNEL _LOGGER_NAM#Empinfo . base, EVENT_TRACE_CONTROL_BTOP
/] Start trace!
TRACEHANDLiEaceHandle ;
ULONQGQes = StartTrace ( &traceHandle , KERNEL_LOGGER_NAMiafo . base );
/I Create tracer.
ETWTracers tracer = new ETWTracer);
I/l Open log.
EVENT_TRACE_LOGFlIittaceLog = {};
...
traceLog . EventRecordCallback = ETWTraceCallback ;
traceLog . Context = tracer ;
tracer ->m_handle = OpenTrace( &raceLog );
struct Internal
{
static  void TraceThreadEntryPoint ( void* userData )
{
ETWTracers tracer = reinterpret _cast < ETWTracerr >( userData );
ProcessTrace ( &racer ->m_handle, 1, NULL NULL);
}
I
tracer ->m_thread. Start (&nternal :: TraceThreadEntryPoint , tracer , "ETW Trace Thread" );
return tracer ;
}

28
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[ Corel5 |
' TaskQueue_executeTas
CPU_Draw_Pass_PostP

Tas TaskQueue_e)
CPl CPU_Draw_Ps¢
| CPU_Dre

251 ms
ite 1.67ms CPU_Draw 846.12 pus

ite. CPU_Update_Inj  ScriptApp_tick 891.44 ps Wor ImGuiApp_tick 2. CPU_Draw_WorldApp 842.03 ps
ate | AvatarFilter_o CPU_Update_Script 891.34 s GPUD - CPU_Draw_RenderFrame 837.65 ps
| J | CPU_Update_Script_Callback 846.77 ps ~ CF Vi
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GPU Profiling
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GPU Profiling
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GPU Timing Profiler

void BeginFrame( ID3D12CommandQuetiecommandQueue UInt64 frameCounter ) void EnterScope ( const Char* literalName , UInt32 commandListid ,
{ ID3D12GraphicsCommandList* apiCommandList )
m_frameCounter = frameCounter ; {
FrameData& frame = m_frames[ m_frameCounter % NUM_FRAMHS
/] Prepare per - frame data. ...
FrameData& frame = m_frames[ m_frameCounter % NUM_FRAMHBS apiCommandList - >EndQuery( frame . queryHeap. Get(),
commandQueue>GetClockCalibration  (( UINT64*) &rame . gpuSyncStamp, D3D12 QUERY_TYPE_TIMESTAMMT( queryindex ) );
(UINT64*) &rame . cpuSyncStamp ); /...
} }
void EndFramdg ID3D12CommandQuetiecommandQueue void ResolveEvents ( UInt32 commandListld , ID3D12GraphicsCommandList *
{ apiCommandList )
commandQueue>GetTimestampFrequency ( &puFrequency ); {

FrameData& frame = m_frames[ m_frameCounter % NUM_FRAMHS
/I Process the oldest frame.

FrameData& oldFrame = m_frames[( m_frameCounter + 1 ) % NUM_FRAMHBS apiCommandList - >ResolveQueryData ( frame . queryHeap. Get(),
D3D12 QUERY_TYPE_TIMESTAMP
Uint64 * resolvedStamps = nullptr ; NUM_COMMAND_ LIST _EVENT®mmandListld , UINT( cmdListData . count ),
oldFrame . readbackBuffer ->Mag 0, nullptr ,( void **) &esolvedStamps ); frame . readbackBuffer . Get(), sizeof ( UInt64 ) *
{ NUM_COMMAND_LIST _EVENT®mmandListld );
/... }

const Double gpuDeltaSecs = Double( resolvedStamps [ queryindex ] -
oldFrame . gpuSyncStamp ) / Double ( gpuFrequency );
TimeStamp cpuStamp = oldFrame . cpuSyncStamp + SecToTimeStampg gpuDeltaSecs );

switch ( e.type )

{
case Event: EType:Enter: Profiling :: EnterGPUZond EGPUQueugsraphics,
e. literalName , cpuStamp ); break;
case Event: EType:Leave: Profiling :: LeaveGPUZong EGPUQueudsraphics,
cpuStamp ); break
}

}

oldFrame . readbackBuffer ->Unmap 0, nullptr );
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: : : : truct GPUZoneS void MyFunction ( CommandList& commandList
void MyFunction ( CommandList& commandList ) {sruc onescope { 4 ( )
{ - NN
: . . W ~. public: PROFILE_GPU_ZONEommandList );
e e O explicit GPUZoneScope CommandList& commandList,
: StringView literalName ) /Il Stage 1.
i Yolrcode isihere. ; m_commandLis{ commandList ) {
: _ { PROFILE_NAMED_GPU_ZONM&mmandList, "Stage 1" );
) senTEnel st LeeebP JZeE] m_commandList EnterGPUZond literalName ); ...
} }
~GPUZoneScop@
{ Il Stage 2.
m_commandList LeaveGPUZong); {
} PROFILE_NAMED_GPU_ZOM&mmandList, "Stage 2" );
/...
private: }
CommandList& m_commandList
h ...
}

#define PROFILE_GPU_ZONEEmmandList )
GPUZoneScopeprofiledZone ( commandList,  FUNCTION__ );

#define PROFILE_NAMED GPU_ZOB&fimandList, name)
GPUZoneScopeprofiledZone ( commandList, name );
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Draw Call Pipeline Statistiesy ® , ~o ")h = ° e

< * <

Dispatch Call Cos

Clear typedef struct D3D12_QUERY_DATA PIPELINE_STATISTICS {
UINT64 IAVertices;
UINT64 IAPrimitives;

Copy

UINT64 VSInvocations;
UINT64 GSInvocations;
Present UINT64 GSPrimitives;
UINT64 CInvocations;
UINT64 CPrimitives;
UINT64 PSInvocations;
UINT64 HSInvocations;
UINT64 DSInvocations;
UINT64 CSInvocations;
} D3D12_QUERY DATA PIPELINE_STATISTICS;

https://learn.microsoft.com/enus/windows/win32/api/d3d12/nsd3d12d3d12_query data pipeline_statistics 3 5
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class BaseClass

{
public:
virtual ~BaseClass() = default ;
virtual void DoFod Int32 i )
{ .
debug( "BaseClass::DoFoo( %d)", i ); Instance TestClass Vtbl TeStCIaSZ;dZeStCIaSS
}
virtual void DoBar() Vibl Ptr n  [OlTestClass::~TestClass
{ ‘\ 4 S TestClass::DoFoo
debug( "BaseClass::DoBar()" ); Fields \ [1]TestClass::DoFoo — Code
} \
h \\ [2]TestClass::DoBar ) TestClass::DoBar
class TestClass : public BaseClass \\ Code
{ \
public: < New Vtbli TestClass::DoBaz
~TestClass () override = default ; Code
[0O]TestClass::~TestClass
void DoFod Int32 i ) override
{ [1]TestClass::DoBaz
debug( "TestClass::DoFoo( %d)", i );
} [2]TestClass::DoBar

void DoBar() override

{
debug( "TestClass::DoBar()" );
}
void DoBaZ Int32 i )
{
debug( "TestClass::DoBaz( %d)", i );
}



JIECTA ) 6OC SIEEAT fsHOWL Ols! qw ¢ Vit bl

Utility Functions Vbl Patching

void**  GetVtbl ( void* instancePtr )
{

BaseClass* Instance = new TestClass ();

return - *(void = ) instancePtr void ** OrigVthl = GetVibl ( Instance );

} SizeT VtbiSize = GuessViblSize ( OrigVtbl ):

void ChangeVtbl ( void* instancePtr , void* newVtbl ) // Create a new vibl

{ void **  NewVtbl . reinter id ** ' * gj id * :
: - _ _ = pret_cast < void >( mem Malloc ( VtbISize sizeof ( void * )));

} “(void = )(instancePtr ) = newvibl; mem Copy( NewVtbl, OrigVtbl , VibiSize * sizeof ( void * )):

/I Replace Foo with Baz

template < typename F > ReplaceVtblEntry ( NewVtbl, 1, &TestClass :: DoBaz);

void ReplaceVtblEntry ( void** vtbl , SizeT index, F f )

{ /I Change |
. : : ge instance vtbl.

mem Copy( &vtbl [ index ], &, sizeof ( void * )); ChangeVitbl ( Instance , NewVibl ):

} ) )
: : : Instance ->DoFod 123 );

SizeT GuessVtbISize ( void*™* vtbl ) Nelance ->DoBa§)' )
{ 1

for ( SizeT i =0;; ++ ) 7 B

{ .

MEMORY_BASIC_INFORMATH#EInfo = {};
VirtualQuery ( vtbl [ 1 ], &meminfo,
sizeof ( MEMORY_BASIC_INFORMAT)®N

I/l TestClass::DoBaz( 123)
Il TestClass::DoBar()

DWORDestFlags = PAGE_EXECUTE PAGE_EXECUTE_READ

Rest iginal state.
PAGE_EXECUTE_READWRITE /I Restore original state

ChangeVtbl ( Instance , OrigVtbl );
if ( !'( meminfo. Protect & TestFlags )) mem Free( NewVtbl ):

{ . delete Instance ;
return i
}
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Vtbl

class TestClass : public BaseClass

{
public:

~TestClass () override = default ;

void _stdcall DoFodq Int32 1 ) override

{

debug( "TestClass::DoFoo( %d)", |

}

void _stdcall DoBar)) override

{

debug( "TestClass::DoBar()" );

}

void _stdcall DoBaZ Int32 i )

{

debug( "TestClass::DoBaz(  %d)", |

}
%

void _stdcall

{

DoXyZA BaseClass* pThis, Int32

debug( "DoXyz( %d)", i );

%

);

);

)

...

I/l Replace Foo with Baz
ReplaceVtblEntry ( NewVtbl, 1, &DoXyz);

Instance ->DoFod 123 );
Instance - >DoBar();

Il Prints:

I -

[/ DoXyz( 123)

Il TestClass::DoBa r()

...
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#define CINTERFACE
#include <d3di12.h>

void _ stdcall OurCreateShaderResourceView ( ID3D12Device* This, ID3D12Resource* pResource, const D3D12 SHADER RESOURCE_VIEW* OiERsSc,
D3D12 CPU_DESCRIPTOR_HANDéstDescriptor )

{

/' You can do whatever you want here.

/[ Call original method.

m_OldVtbl - >CreateShaderResourceView ( This, pResource, pDesc, DestDescriptor );
}

I/l Guess D3DDevice vtbl size (driver specific).
SizeT ViblSize = GuessVtbISize ( GetVtbl ( D3DDevice ) );

I/ Allocate a new V1bl.
void ** NewVtbl = reinterpret_cast < void * >( mem Malloc ( VtblSize * sizeof ( void * )));
mem Copy( NewVtbl, D3DDevice- >lpVthl , sizeof (void *) * VtbISize );

Il Remember original V1bl.
m_OldVtbl = D3DDevice- >lpVibl ;

I/l Replace Vibl.
*(void ** ) &3DDevice- >IpVtbl = NewVtbl;

I/l Replace methods.
D3DDevice- >IpVtbl ->CreateShaderResourceView = OurCreateShaderResourceView ;
I ...
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GPU
GPU_Total

GPU_Total RenderPa GPU_Total RenderPasses
GPU_Pass_Reflection GPU Pass Sea

G GPU_Reflection GPU_Sea Draw Update Global Wave GPU_Sea Draw Sh GP G GPU_Sea Draw C
GPL GPU_Sea Draw_Calc. GPl GPL DrawCall [ [ G ( GPU Pass High Poly Depth Sea GPU GPU Pass Fina L
I Y RS S S R S 1A R B R R 10 ef| || DrawCall D Draw DrawCall

Num Primitives at |1A 300672
VS Invocations 357676
HS Invocations 300672
DS Invocations 6477483
GS Invocations 0
Num Primitives Pre-Clipping 6847440
Num Primitives Post-Clipping 9018282
PS Invocations 475945
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RAM & VRAM Profiling
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RAM & VRAM Profiling

VRAM Profiling
RAM Profiling
Allocation Gathering

Allocation Hooking
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VRAM Profiling

/[ Combined name (space, camera, name).
m_instanceBuffer = device . CreateBuffer ( EBufferType :: GenericBuffer , m_instances . Data(),
MakeResourceNamgé " Space_Meadow, "OpaqueCamera, "lconlnstancingBuffer "))

// Name based on file name.
outTexture = device . CreateTexture2D ( EFormat::BC1, ETextureFlags ::None, 1024, 1024, 1,

struct GPUMemoryStats

{
struct  Stats
{
SizeT Usage; /I Amount of allocated memory.
SizeT Budget; // Budget provided by graphics API.
Atomic64 Resource; /I Amount of calculated memory.
If
Stats CpuMemory // Shared RAM
Stats GpuMemory // VRAM
)i

/[ Local memory.
DXGI_QUERY_VIDEO_ MEMORY_IM&@oryinfo = {};
Adapter - >QueryVideoMemoryinfo ( 0, DXGI_MEMORY_SEGMENT_GROUP, L&&khoryinfo );

m_memoryStats. GpuMemoryUsage = Memoryinfo . CurrentUsage ;
m_memoryStats. GpuMemoryBudget = Memoryinfo . Budget;

/[ Non -local memory.
DXGI_QUERY_VIDEO_ MEMORY_IM&@oryinfo = {};
Adapter - >QueryVideoMemoryinfo ( 0, DXGI_MEMORY_SEGMENT_GROUP_NON_&®@€dbryinfo );

m_memoryStats. CpuMemoryUsage = Memoryinfo . CurrentUsage ;
m_memoryStats. CpouMemoryBudget = Memoryinfo . Budget;

m_instances . Capacity (), sizeof ( GPUlcon ), EUsage:Dynamic,

EUsage:Immutable,

*Data, MakeResourceNamé FileName ));
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/[ We have our own allocation functions:

void* Allocate ( SizeT Size ),

void* Reallocate ( void* OIldPtr , SizeT Size );
void Free( void* Ptr ),

/[ We've overrided new/delete operators

UInt32 GGenericHeap = Profiling :: RegisterHeap ( "Generic" );

void* Allocate ( SizeT Size )

{
/[ Do actual allocation.
I ...
Profiling :: TrackAllocation ( GGenericHeap, Ptr, Size );
return Ptr ;
}

// The same way we handle all allocations. From specific allocators.
// The same way we gather GPU allocations.
/[ We collect stacktrace as well, so we can detect memory leaks, or check live

RAM Profiling

- allocations.
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Allocation Gathering
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