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xed dnpxep. C++: bBubnuoreka norpammmcra
Jeff Alger. C++ for Real Programmers



e C++98/C++03
 Boost

o C++11
« C++14



KoHTenHepbl C++

e STL
« STL (C++11)
 Boost



[TocnegoBaTeNbHbIE KOHTENHEPI
AccounaTBHblE KOHTENHEPDI
KoHTenHepbl-aganTepsl
[1lceBOOKOHTENHEPDI



NocnepoBaTenbHble KOHTEUHEPDI
AccounaTuBHbIe KOHTENHeEPbI
KoHTenHepbl-aganTepsl
[1lceBOOKOHTENHEPDI



NocnepoBaTesibHble KOHTEUHEpPDbI STL @

e std::vector
o std::list
« std::deque



AccounaTtmBHble KOHTenHepbl STL

e std::set

« std::map

« std::multiset

e std::multimap
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http://www.youtube.com/v/vDHFF4wjWYU
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https://code.google.com/p/cpp-btree/
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btree_set
btree_map
btree_multiset
btree_multimap
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KoHTenHepbl-agantepbl STL

« std::stack
« std::queue
 std::priority_queue
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NceBpokoHTenHepbl STL

» std::bitset
 std::basic_string
 std::valarray
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NocnepoBaTtesnbHble KOHTEUHepbl STL
(C++11)

» std::array
o std::forward _list
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std::vector XxpaHUT BCe aN1IEMEHTHI B Ky4e
std::array XpaHuUT BCe aNeEMeHTbI B cebe

std::array He MOXXeT N3MEeHUTb CBOW pa3mMep

std::array ponkeH 3HaTb CBOW pasMep Ha 3Tane
KOMMUASALNN

std::array paboTtaeT 6biCcTpee
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I/ITepaTop MOXEeT ABUratbCsd ToJibKO B OAHOM HarnpasJ1€eHUWN.

1. #include <iostream>

2. #include <forward list>

1. int main ()

2. {

3. std: :forward_list<int> mylist = { 34, 77, 16, 2 };
4. std::cout << "mylist contains:";

. for ( auto it = mylist.begin(); it != mylist.end(); ++it )
0. std::cout << ' ' << *it;

/. std: :cout << '\n';

8. return 0;

9. )
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std:
std:
std:
std:

:unordered_set
:unordered_map
:unordered_multiset
:unordered_multimap
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Xaw-tabnuubl STL (C++11)

buckets entries
e X Lisa Smith 521-8976
L4 John Smith 521-1234
= X |  Sandra Des 521-9655
X
. . x Ted Baker 418-4165
Sam Doe 521-5030
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Xaw-ta6bnuubl STL (C++11)

keys

155

253

buckets
Lisa Smith 521-8976
John Smith 521-1234
Sandra Dee 521-9635
Ted Baker 418-4165
Sam Doe 521-5030
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boost::circular buffer

free space

<

“growth
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boost::circular_buffer_space_optimized @

more items in the buffer

IS AON

/’

min_capacity()

less items in the buffer
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YMHbIe yKa3aTtenu
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Mpumep «camogenbHOro» YMHOro ykasartens.

2 B

) el SRl et ol e e e

class PFoo {

private:
Foo* foo;

public:
PFoo() : foo(NULL) {3}
PFoo(Foo* f) : foo(f) {}
operator Foo*() { return foo; }
Foo* operator->() { return foo; }

5

void f(Foo*);

PFoo pf(new Foo);
f(pt);
pf->MemberOfFoo();
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Mpumep «camogenbHOro» YMHOro ykasartens.

—

Bl

COONSDO RGNS

template <class Type>
class SP {
private:
Type* pointer;
public:
SP() : pointer(NULL) {3}
SP(Type* p) : pointer(p) {3}
operator Type*() { return pointer; }
Type* operator->() { return pointer; }

Iz

void f(Foo*);
Ptr<Foo> pf(new Foo0);

f(pt);
pf->MemberOfFoo();
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std::auto_ptr (C++03)
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std::auto_ptr (C++03)

He ncnonb3oBaTth!



Mpumep HeKoOppEKTHOro ncnonb3oBaHusa std::auto_ptr

#include <memory>

int func()

{

std: :auto_ptr<CFoo> PFool(new CFoo());
std: :auto_ptr<CFoo> PFoo02;

PFoo2 = PFoo1l;

by

Noos~ON -




HeBo3moXXHOCTb ckonupoBaTtb std::unique_ptr

Noos~ON -

#include <memory>

int func()

{

std: :unique_ptr<CFoo> PFool(new CFoo());
std: :unique_ ptr<CFoo> PFoo02;

PFoo2 = PFool; // Owmbka npu KOMOUNSALUU

by
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Ef’ std::unique_ptr (C++11)

NMepemewieHue std::unique_ptr

Noos~ON -

#include <memory>

int func()

{

std: :unique_ptr<CFoo> PFool(new CFoo());
std: :unique_ ptr<CFoo> PFoo02;

PFoo2 = std::move(PFool);

by
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Ef’ std::shared_ptr (C++11)

Mpumep ucnonb3zoBaHus std::shared_ptr

Noos~ON -

#include <memory>

int func()

{

std: :shared_ptr<CFoo> PFool(new CFoo());
std: :shared ptr<CFoo> PFoo2;

PFoo2 = PFool;

by
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std::shared_ptr (C++11)

shared_ptr1

shared_ptr2

shared ptr3

o

CyeTumnk=3

— >

ObbekT
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std::shared_ptr (C++11)

Widget

RootWidget ><
list<shared_ptr<Widget> > widgets;

shared_ptr<RootWidget> parent;
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std::weak ptr (C++11)

RootWidget

list<shared_ptr<Widget> > widgets;

shared_ptr<RootWidget> parent;
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Annokartopbl

36



Annokartopbl

900000 0e

OO
QOO

90000006



Annokartopbl

000 ( ( (O

90000006

OO
QOO




Annokartopbl

000 ( (O

90000006

OO
QOO




Annokartopbl

000  ( (@

0000000

OO



Annokartopbl

000  ( (@

QO
)
o




Annokartopbl

000 ( (@

QO
)
o




Annokartopbl

000  ( (@

O
)
o




Annokartopbl

000 ( (@

QO
)
o




Annokartopbl

000 ( (@




Annokartopbl

000 ( (@




Annokartopbl

000000 O

47



 malloc/calloc/realloc/free
* new/delete
* new[]/delete]]
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e ccmalloc
« dmalloc
 tcmalloc
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Henaem yTeukun.

1. void Leak(char *inStr)

2. {

3. char *str = (char *) malloc(strlen(inStr));
4. memcpy(str, inStr, strlen(inStr));

5. 3}

1. char *AvoidLeak(char *inStr)

2. {

3. char *str = (char *) malloc(strlen(inStr));
4. memcpy(str, inStr, strlen(inStr));

9. return str;

6. 3}
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PyHKLUMA main ¢ yTedyKamu.

e

o 2l = e ) =

int main()

{

char *str;

Leak("This leaks 19 bytes");

str = AvoidLeak("This is not a 26 byte leak");
free(str);

str = AvoidLeak("12 byte leak");

exit(9);
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PesynbraTt ccmalloc (1).

—_
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* 61.3%

19 Bytes of garbage

0x40047306

0x080493eb

0x0804935¢c

> 0x08052fb7

in

in
at

in
at

in
at

allocated in 1 allocation

L?27?7?7>

<main>
testl.c:20

<Leak>
testl.c:5

<malloc>
src/wrapper.c:318
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Pe3ynbraTt ccmalloc (2).

— et otk A
Sl
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|
* 38.7% = 12 Bytes of garbage

|

| 0x40047306 in
|

| 0x0804941e in
| at
|

| Ox080493a4 in
|

|

at

Te--—- > 0x08052fb7/ in
at

allocated in 1 allocation

<?7?77>

<main>
testl.c:23

<AvoidLeak>
testl.c:11

<malloc>
src/wrapper.c:318

53



Pe3ynbraTt dmalloc.

Sl

not freed: '0Ox45008' (12 bytes) from 'ra=0x1£f8f4'

not freed: '0Ox45028' (12 bytes) from 'unknown'

not freed: 'Ox45048' (10 bytes) from 'argv.c:1077'
known memory not freed: 1 pointer, 10 bytes

unknown memory not freed: 2 pointers, 24 bytes
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PaboTaet ObicTpee, 4em malloc n3 glibc

LD_PRELOAD="/usr/lib/libtcmalloc.so"

55



YnnoTHeHe namMmsaTv
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YninoTHeHue NnamMmsTv
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Anropuntm bBenkepa
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YnnotTHeHue Ha mecTe

Ho

Mocne




Pa3obpaTbcsi CaMOCTOATENbHO

e Qit
e make
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Cnacumb6o 3a
Y ERTEY

Omntpun Kanyrni-banawos

rvncerr@rvncerr.org



