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Smart Pointer

O 2=vlE X 21H (Smart Pointer) C++ class©] T}
= syntax ¢} semantics’d A RF Q¥ 9 ZT
= memory management'} lockings & U] &3 A& 3¢t}
w 7H Zhekgk ~utE 2 Q1E 9 o & C++ standard ©f] 31+ auto_ptr

/l auto_ptr LH 2
template <class T>
class auto_ptr {
T* ptr;
public:
explicit auto_ptr(T* p = 0) : ptr(p) {}
~auto_ptr() {delete ptr;}
T& operator*() {return *ptr;}
T* operator->() {return ptr;}
...

O auto_ptrS AHE-3fo] of g of Zo] nl 5= gt

void foo()
{
MyClass* p(new MyClass);
p->DoSomething();
delete p;
b
void foo()
{
auto_ptr<MyClass> p(new MyClass);
p->DoSomething(); // MyClass2| DoSomething & +£
} /1 pot ZO0tA scopeE SO LIEH clean updll &Ct
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Smart Pointer

template<class T> class SmartPtr {
public:
explicit SmartPtr(T * pointee) : pointee_(pointee);
SmartPtr& operator=(const SmartPtr& other);
~SmartPtr() { delete pointee_; };
T& operator*() const{ // operator overloading

/[ your own SmartPtr class

return *pointee_;
}

T* operator->() const { // operator overloading

return pointee_;
}
operator T*() { return pointee_;} // conversion
private:
T *pointee_;
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Smart Pointer

class Widget {
public:
void Fun();
h

int main()

{
/I SmartPtr<Widget> sp = new Widget()t 22 2&
SmartPtr<Widget> sp(new Widget);

sp->Fun(); // (sp.pointee )->Fun()t &2 2=
(*sp).Fun();

Smart Pointer

0 7Ee] EUE 2E B
Widget *p = new Widget;
=, W p= Widget 7HAI & 912l &5 w22 point
3}l 3k ownssEal 9l A olth

0 webA, 22 delete pE E 2 A Widget A&
A|-9-aL 3 W B S Al E s "

o w<oll, p= ZJAEH 7l A 9] ownershipS 3l Al 5F & H
Uh& 3 o] Aok gkt
p =NULL; // assign something else to p

O o] ~ntE E 0 = et W (ownership transfer,
reference counting, etc) .= ownership management&

3l =Tt

Why would I use Smart Pointer?

Smart Pointer & AH&-3 4 $-2]7F A= A2 7919
Automatic cleanup - L1 H & freed Z & it}
Automatic initialization - 227t E XR1HE
Z7|stg F @ Qi

Dangling pointers

O oo

Garbage collection

OO oo

o STL containers

Exception safety - try/catchE 1L &}A] o}k ¥t}




Why would I use Smart Pointer?

Why would I use Smart Pointer?

MyClass* p(new MyClass);

MyClass* q = p;

delete p;

p->DoSomething(); // Watch out! p is now dangling!
p = NULL; // p is no longer dangling
g->DoSomething(); // Ouch! g is still dangling!

/I auto_ptr2 copy& [ XHA&I2| ptrE NULLE Bt= O =0f dangling pointerE Xl off 2
template <class T> auto_ptr<T>& auto_ptr<T>::operator=(auto_ptr<T>& rhs) {
if (this 1= &rhs) {
delete ptr;
ptr = rhs.ptr;
rhs.ptr = NULL;
}

return *this;

class Base { /*...*/ };

class Derived : public Base {/*...*/ };
Base b;

Derived d;

vector<Base>v;

v.push_back(b); // OK
v.push_back(d); // error

/I CHE class 2 HMIE AtSotDAt S0 ZOIHE AtEoi0F &

vector<Base*> v; v.push_back(new Base); // OK
v.push_back(new Derived); // OK too
/l you need to cleanup!

for (vector<Base*>:iterator i = v.begin(); i I= v.end(); ++i)

delete *i;
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Why would I use Smart Pointer?

Memory Management

NADIE ZOIHE AtE0tH AS 22 clean updll &
class Base { /*...*/ };

class Derived : public Base { /*...*/ };

Base b;

Derived d;

vector<linked ptr<Base> >v;

v.push_back(new Base); // OK

v.push_back(new Derived); // OK too

/I cleanup is automatic
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Figure 2-1
Referencing a scene graph

Typically, an application references a scene graph with a single pointer stoing the
address of the root node. The application doesn't keep pointers 1o other nodes in the
scene graph. All other nodes ane referenced, directly o indirectly, from the root node.,
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Memory Management

0 OSG -8 Z =159 A scene graph A}-&-°] E1H
H 2 2] (memory leak)< ¥ 3}7] 913l 7} ==nit}
ApA8EAL QU v 2 2] £ deletedf oF FHT},

O %A scene graph¥ traversestW A 2t : = (¢} Hlo|E) &
deleted}= AL wij-¢- H34E Lot

o o] iAo 3 AW H S 2 reference counted memory&

}ga automated garbage collection< A}-8-3l ©F gt}

O 2 OSG =E+= reference counted ¥ ©] §lo]A],
reference count’} 02. 2 &1 7| A & delete$Hr}.

o wEkA], 0SG2] Z Al scene graphE #-$-21 ™ root node
Q1Y sk A9 "
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Memory Management
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Figure 2-2
Cascading scene graph deletion

0SG's memory management system deletes the entire scene graph when the last
pointer to the root node is deleted.
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Memory Management

O 5+ OSG =9} scene graph H|o| B E 8| 2~ 3-8
H o] 2 Z 2 220 osg::Referenced ol A I} A (derived) ] o]
o)
AA

O osg:Referenced+= integert}tS] reference count®} ©] %1 9
< 7Hincrement) ¢} 7+ 4~ (decrement) ¥ S 714 3L Q)

O OSG+ osg:ref_ptr<>g} £ 2]+ smart pointer template
classE 98kl 9l

O ref_ptr<> W55 AF&-8Fo] heapoll &35 o] 3= OSG

.9} scene graph o] B o] =45 A g}

O Z 21| A& ref_ptr<> W12 referenced object

TA4E T3S v, reference count 7} A5 4 0=

e
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Memory Management

O Referencedol| A s}A3 sk 7| 2] X HE A4 2=+
HEE Al A0EA QI C++ QI W B U= ref_ptr<>9]]
FRIY = A 7] of of gt

s 2SR 3G w22 E A5 H 22 deletiondl| & T AEF-

O ref ptr<>1E operator overloading& AH&-3 4] ref_ptr<>

A AR Rl C+ ERIE W9} o] 2hg 3t
w ref ptr<>°ﬂ *] operator ->() ¢} operator *()& overloading

m] oﬂﬂ ] O] __CIZ_E 01 H]—X‘] O] C++ ]E} 1__'{[:%
Referenced o] A] vﬂr/‘ﬂ Sk 7R A A 7ol “ A Al A7 AFg-o]
7}&skth (FHeF 1 heap memory address”} & =% O =
ref_ptr<>of #|7go] ®¥riy). T2} dukd o=
ref_ptr<>3 A&k Zlo] Shd st
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OSG Referenced Class

O osg::Referenced class
= reference counted block of memory = & ¥ ] 9t}

® %= OSG nodes®} scene graph data (state information, arrays of
vertices, normals, texture coordinates & X3 o] A=
B g =

O osg:Referenced =&l 2~ 2] 37}4] 8 7|5

= Reference count member variable$] _refCount= 2 & 2~ A/d 2}
(constructor)ol] 022 % 7]3} % o] Q) t}.

m Public methods®! ref() ¢} unref()= _refCount ¥4=2] <7}
(incrementing) ¥} 74~ (decrementing)< w33t al AT} 18] 11,
unref()= _refCount”} 07} ¥ ™ 7§ 4| & delete T

n 2 A A} (destructor) = protected €} virtualo]th, =, 2~
(stack)ell A3 A T Al 4] T} (explicit deletion) ™
=758t
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OSG ref_ptr<> Template Class

O osg:ref_ptr<> template class
= Referenced B9} 7] A4 9] 22vFE X R1E (smart pointer) =
T = o] Ut
m Reference countE 2] $+t},
= Referenced 7l Al = wF4] 2} ref_ptr<>7} referencingd}lil 31+ 71 0]
AP A A = 222 2 S delete gt
O ref_ptr<>%] 8 7|5
= Private Z?1H _ptr < managed memory address®l ] 7%t}
get() &5 ol &3t _ptr 7S T
o 87} ref ptr<>g AW C++ ZAH A H AT 5
X5 operator->()4 operator=() & thS S5 A3 g
= ref_ptr<>°] NULL®| ¥ valid() &+ trueE W3H3tch

OSG ref_ptr<> Template Class

—

O T2 ref ptr<>HTE FT4HE IS o
ref_ptr<> assignment operator$l operator=()7}
Referenced::ref()& + ©] 4] reference counts A} % &2
S 7HA12.

O ref_ptr<>%¥ <=7} Referenced::unref() & T2 A]
reference countE 74 W o] F 7HA] A= vh&3
2o

n F 2 A A ref_ptr<> deletion & uf

= operator=()°l| A] reassignmentZ u

~
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OSG ref_ptr<> Template Class

0 OSG9| osg:Geode & 2 2= 9} osg::Group = 2l =
AF-8-3h= ol Al
= Geodet WU Y5 9]¢ geometry S 714 3L Q)+ OSG leaf
node©|t}.
= Group< o2 7 9] childrens 7F &Ft€] nodeo] tt.
o o
#include <osg/Geode>
#include <osg/ref_ptr>

il

osg::ref _ptr<osg::Geode> geode = new osg::Geode;
If (‘\geode.valid())
/I ref_ptr<> is invalid, throw exception or display error
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OSG ref_ptr<> Template Class

OSG ref_ptr<> Template Class

o T oA
#include <osg/Geode>
#include <osg/Group>
#include <osg/ref_ptr>

/I Create a new o0sg::Geode object. The assignment to the
/I osg::ref_ptr<> increments the reference count to 1
osg:.ref_ptr<osg::Geode> geode = new 0sg::Geode;
/I Assume ‘grp’ is a pointer to an osg::Group node. Group uses a
/[ ref_ptr<> to point to its children, so addChild() again increments
I the reference count to 2
grp->addchild(geode.get());
} /I The ‘geode’ ref_ptr<> variable goes out of scope hegge.
/I This decrements the reference count back to 1

o A &Egfol=9] o Ao A& A=A 252t geodes
FABHA] ¢7) w ol AFA ref_ptr<>o] B Q. 5}4] g},

O osg:Group F- 5 W Eo| Al U F-4 S & ref ptr<>©]
0sg:Geode7} *}A|8b= | 22] 2 #e] 67| wjiEol Aut
C++32 F-8lth

/I Create a new 0sg::Geode object (regular C++ pointer).

/I Don't increments the child Geode increment the reference count 1
0sg::Geode *geode = new 0sg::Geode;

/I Internal ref_ptr<> in Group increments the child node Geode

I reference countto 1

grp->addChild(geode);
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OSG ref_ptr<> Template Class

OSG ref_ptr<> Template Class

O OSGell 4] Referenced 7| A= HFEA] ref_ptr<> W7o ¢l o]
Hojof gttt AW C++ ZJAHE AFEE Al T3 A

0sg::Geode * geode = new 0sg::Geode;

}

/I don't do this, memory leak

O Referenced ol A 3} 7 A= WA A 02 A& 4= §lth
0sg::Geode geodel = new 0sg::Geode;

delete geodel; // compile error: destructor is protected

0sg::Geode geode?;
}

/I compile error: destructor is protected 23

osg::ref_ptr<osg::Geode> geode = new 0sg::Geode; // OK

inti;
osg::ref_ptr<int> rpi = &i; /I NO! int is not derived from Referenced

/I ‘top’ increments the Group count to 1
osg::ref_ptr<osg::Group> top = new 0sg::Group;
// addChild() increments the Geode count to 1
top->addChild(new osg::Geode);

} /I The ‘top’ ref_ptr goes out of scope, deleting both the
/I Group and Geode memory
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OSG ref_ptr<> Template Class

OSG ref_ptr<> Template Class

o SR WA Y] 45 WESE (Returning the address of an
object) e w F=oJsfjoF gttt AH F A4S WS Fg,
ref_ptr<>7} A7¢s}aL 9= v Ke] a7} ihek o
= A7) Aol 23325 Jojur)]

o 919 FAlE Al 2ae W ohe 3 o] Algaof B,

osg::ref_ptr<osg::Group> createGroup()

/I Don’t do this. It stores the address as the return value on the call { osg::ref_ptr<osg::Group> grp = new 0sg::Group;
/I stack, but when the grp ref_ptr<> goes out of scope, the reference
/I count goes to zero and the memory is deleted. The calling function /I return the new Group’s address. This stores the Group address
/l'is left with a dangling pointer. .
B /l'in a ref_ptr<> and places the ref_ptr<> on the call stack as the

0sg::Group* createGroup() {

/I Allocate a new Group node [I'return value

osg::ref_ptr<osg::Group> grp = new 0sg::Group; return grp.get();

Il return the new Group’s address }

return *grp;
}
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OSG ref_ptr<> Template Class Summary Reference

O Referencedol| Al It ¥ 7| A & ref_ptr<> W2
sl A2 A5 4 S 2 Reference::ref()oll 4] reference
count= 7M1t

O % ref_ptr<> W7 OE A& ERJESHA HAY =&
A1 A Al = H Referenced::unref() & & 2] A reference
count= A A 71t} 18] a1, 7FeF reference count”} 07}
% unref()= 7 A o] @G W K22 E deleted} A F L.

O Referenced E}S) o] 7N & & o, 4 ref_ptr<>&

A el OSGe| W &gl wef7h g sl 2 = =S F)
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O http://www.informit.com/articles/article.aspx?p=31529
O http:/ /ootips.org/yonat/4dev/smart-pointers.html

28




