Advanced C++

Memory Management
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KakBO BCBHLUHOCT npaBn new?

[py60 Ka3aHo:

» 3anensa namet
void * operator new(size_t size),

* BrKa KOHCTPYKTOP BbpXYy Hed (He BaXku 3a
BrpajleHnTe TUNnoBe)



[1pnmep

string *ps = new string("Memory Mngmnt");
=3>

/[ get raw memory for a string object

void *memory = operator new(sizeof(string));

// Initialize the object in the memory
call string::string("Memory Mngmnt") on *memory;

/[ make ps point to the new object
String *ps = static_cast<string*>(memory),



[MpeanountanTe new / delete
npen malloc / free

[1pumep:
— string s1 = malloc(10 * sizeof(string)),
— String s2 = new string[10];

Kak e nHnunanusnpare obektute, codeHun ot
s1? A nocne Kak LWe rm gectpykropupare?

e Hukora He cmecBaunTe new ¢ free nnn malloc ¢
delete!



He cmecBanTe new c delete [ ]
nnew [ |c delete

delete [ delete [ | npnemart 3a aprymeHTu
camo eauH ykasaten. Kak ga peluar Ko/ko

nameT Aa ocBOOOAAT (M KOMKO AeCTpyKTopa
na BUKHAT)?

AdaHHW 3a

)
T *p = new TInj; acne_| yeep

L4

AdaHHW 3a

T*p=newl, obext | OYPeEP




AMM aKo HAMa AoCTaTbyHO NameT?

e operator new XBbpna std::bad_alloc,
He Bpbla NULL

 Ho npean ToBa BMKa Balla qoyHKUNA 3a
06paboTKa Ha rpeLlKu:

typedef void (*new_handler)(),
new_handler set_new_handler(new_handler p) throw(),

- [leqpuHmnpaHu ca B <new>

 Taka He ce Hanara ga nuiwiete try / catch
BCEKU MbT




[ nynaB npumep

void noMoreMemory()

{

cerr << "Unable to satisfy request for memory\n"; //
abort(),

}

int main()

{

std::set_new_handler(noMoreMemory),
Int *pBigDataArray = new intf{1000000000L];



LianaTta nctnHa 3a ..operator new

void * operator new (size_t size) {
if (size == 0) size = 1;

while (1) {
attempt to allocate <size> bytes;

if (the allocation was successful)
return (a pointer to the memory);

new_handler globalHandler = set_new_handler(0),
set_new_handler(globalHandler),

if (globalHandler) (*globalHandler)(),
else throw std::bad_alloc(),



new_nandler Tpsa6Ba aa npaswn
eflHO OT cnegHuTe:

e [la yBenmyaBa KO/IM4eCcTBOTO HaUIMYHa nameT
e [1a 3a4aBa pas3/iMyeH MmaHunysaTop Ha new
e [la OTMEHA MaHunynaropa Ha new

o [1a xBbpNA std.:bad_alloc nnn Heros
HacneaHuK

 [la NnpekbcBa U3Mb/IHEHMETO Ha NporpamMara



operator new ce HacneasBa

class Base {
public:
static void * operator new (size_t size),

)

/I Derived He nNpeaneduHnpa operator new
class Derived: public Base

[,k

I/l 13BnKBa ce Base::operator new !
Derived *p = new Derived,



Kak aa noctTenmm?

e [lpaBeTe nNpoBepka 3a KOPEKTHOCT Ha
royfieMmmHata BbB Balunte Bepcun Ha operator

new.

void * Base::operator new(size_t size)

{
If (size != sizeof(Base))
return ::operator new(size),

... I/ BalwmaTt operator new nasa TyK

}



placement new

 He 3agend namMmeT, a caMO KOHCTpyupa
006eKT BbpPXY Beue 3ajesieHa namer.
 CMHTaKcuc:
- new (location) class_name;
- new (location) class_name [count];

* Ooperator new Ha placement new:
void * operator new (size_t, void * location)

{
}

return location;



36arsanTe ga ckpupare
HopMaulHaTa popma Ha operator new

e Kak NbK Taka aa s “ckpua™?!
e [1pnmep:

class C {

public:
static void * operator new(size_t size, new_handler p);

}’.

C * px1 = new (specialErrorHandler) C; [l pobpe
C *px2 = new C; /] TpeLlka



Kak aa noctTenmm?

* /I3non3sante generauns

static void * operator new(size_t size)

{

return ::operator new(size),

}

* /INn nogpasoupalln ce napameTpu

static void *
operator new(size_t size, new_handler p = 0),



operator delete()

void Base::operator delete(void *rawMemory, size t size)

{

If (rawMemory == 0) return,

If (size != sizeof(Base)) {
::operator delete(rawMemory),
return;

/

deallocate the memory pointed to by rawMemory;

return,

/



class C {

public:
C(int_x) . X(_X) {Std.'.'COUt << X << Sl‘d::endl;}
~C() { std::cout << "~" << x << std::endl; }

Int x;
}’.
C * p = static_cast<C*>(operator new(2 * sizeof(C))),
new (p) C(3), Il 3
new (p+1) C(5), Il 5
p[1].~C(); /[ ~5
p[0].~C(); /[ ~3

operator delete(p);



[laneH e cnegHnAT KoA:

class B {

public:
virtual ~B(),
void operator delete ( void*, size_t ) throw(),
void operator delete[ | ( void*, size_t ) throw();
void f( void*, size t) throw(),

}’.

class D : public B {

public:
void operator delete ( void* ) throw(),
void operator delete[ | ( void* ) throw(),

}’.

L



Kow operator delete e ce n3Buka?
D* pdl1 = new D;
delete pd1,

B* pbl = new D,
delete pbl1;

D* pd2 = new D[10];
delete | pd2,

B* pb2 = new D[10];
delete[ | pb2;



OlLle HAKO/IKO CbBeTa

* [lpenoctaBuTe N1 eaHa ot new (new [ |) nnu
delete (delete [ ]), npepoctaBanute n gpyraral

 BuHarn npeknapupante operator new() un
operator delete() kaTo cTaTU4YHN PYHKUNK (Te
B/Haru ca takmea)!

* Hnkora He TpeTnpanTe MacuBuTe
NoMMOPPUYHO!



Custom Allocators

https://molecularmusings.wordpress.com/2012/0
8/14/memory-allocation-strategies-a-linear-al
locator/
http://www.codingwisdom.com/codingwisdom/20
12/09/you-need-a-frame-allocator.html

nttps://github.com/emeryberger/Heap-Layers

nttps://github.com/emeryberger


https://molecularmusings.wordpress.com/2012/08/14/memory-allocation-strategies-a-linear-allocator/
https://molecularmusings.wordpress.com/2012/08/14/memory-allocation-strategies-a-linear-allocator/
https://molecularmusings.wordpress.com/2012/08/14/memory-allocation-strategies-a-linear-allocator/
http://www.codingwisdom.com/codingwisdom/2012/09/you-need-a-frame-allocator.html
http://www.codingwisdom.com/codingwisdom/2012/09/you-need-a-frame-allocator.html
https://github.com/emeryberger/Heap-Layers
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