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What's C++0x (C++0x> T4 ?)

o C+H+DR/N\—2 3 (FREILC++03)

. TOX1EIZ200XEDEBR T, C++09% BHELTILVS
(BLALT=5 C++10 [ZHEoBH5HE)

o TXRAN—FKXYELFDLBD=-ODEEBILEZITD

e hALERS HEMES #22




Angle Bracket(LlLU73v)

e CH+OSTIZULTOOa—KIFaV/\MILITS—ITHS

vector<basic string<char>> v;

// IZ—! operator>> HMFEHNTLVS

e EHELI-WWAYaN L INBEEFEEIESNTLES
e C++OXTIIZDREEMRREIND
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Initializer List(F1EA1EF1) X |)

« A—HY—EHEISATHEIDLILGTHEAILERIREIZT S
- Bjarmne KB TS ETTELEMN =DM iniilN]
e std:initializer list9>XZFEHAT 5

// FEAE

vector<int> v = {3, 1, 4};

// RYIE
vector<int> factory () { return {3, 1, 4}; }

// BlEK
vold foo (const vector<int>& v) {}
foo ({3, 1, 4});
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auto

. B
. autoF¥—7—FOBHMZEIESHHTBLLY
. AUOTEESNEEMOREEDNSBHENS

vector<int> v;

vector<int>::iterator it v.begin(); // C++03

auto it"="v.begin(); // C++0x

const/volatilef8ffito. S (s) "ThAU3 (%) FE{tM95LE
T&% (const auto&, auto*, etc...)
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decltype

» FIERRDEZRDHIENTES
DR TR Z#HRICEHONIZY., AV RAFV D
LAV NDEZEFLIZY...

decltype (x) yv = 0; // dfie,y = 0;

int x = 3;
(x)
decltype (x*) z = &x; // Int* z = &x;

int foo() { return 0; }
decltype (foo()) x = foo(); // int x = foo();
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Delegating Constructor

« BiEORINSHH
« AVAMSHARNT MDAV AT IZEERS

class widget {

int x , vy , .

widget (int x, 1int vy, 1nt z)
: X (X)), vy (y), z @a@r<s
public:
widget ()
: widget (0, 0, 0) {} // widget (int, int, int)
i
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Extending sizeof($i3ksizeof)

o AVRBVAEFBETITAVINEZE sizeof TES
K255

struct hoge {
int id;

J £

sizeof (hoge::id); // SETCIELTEEMoT-
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Raw String Literal

« ROL 74y RZEAIMLE=XFS (&
IRT—T— O R=EBTBHES245

// C++03
string path = “C:¥¥abc”;
string data = YAkira¥¥nTakahashi®;

wstring wpath = L”C:¥¥abc”;

// C++0x
string path = R”C:¥abc”;
string data = R”Akira¥nTakahashi”;

wstring wpath = LR”C:¥abc”;
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Defaulted and Deleted Functions

o AINATIZK-THENE B SN SHREEELD FfEAH
TEHEIIZES

I

struct hoge {
hoge () = default;
[/ AVINAGDNBENERFLAT I+ IRV RS V2% £

// dAE—Z1k
hoge (const hoge&) = delete;

hoge& operator=(const hoge&) = delete;

Y
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Member Initializers(#A> 7 \#1£31t F)

« ANZHODEERICYEMETESEIITES

struct hoge {
int age = 23;
string name (“Akira”);

J £

« AVAMZVEATOHHEEF) AHBESNSD
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nullptr

o XILIRAA%FRT F—"T—F nullptr Z31E

e nullptriABEASNNIL, OENULLZFIEHELE LT ST
EMTESL

int* p = nullptr; /Y C++0x
int* p = static east<int#@0); // C++03
int* p = NULL; // C...(void*)O0
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constexpr

=
¢ AUSRAVBICRASNBREERT BN TES

constexpr int size(int x) {
return X * 2;

}
int ar[size(3)]; // OK...B2 5| DY 1 X6
WANALFHIRA®HAHLLLN(BIFNTEEE..)

4 v
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Template Aliases

« TUJL—IEFERALTEDRZEZTITAHIENTE
B L2127 B (L i 5 template typedef)

template <class T>

using Vec = vector<T>;

Vec<int> v;

» BZRIAFEABMNESPILESD
(BHLLIEWSIELTED)

v
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static_assert

o« AINAILEFT7 Y —F
- B EHE. IT—AVvE—VFIETFET S

template <class T>
vold foo (T wvalue) {
static asserti(ls integral<T>::value,

“not integral”);

foo (3) ; // OK
foo(3.14); // 72— ! not integral
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Variadic Templates

« AIE5IHTUTL—k

« BARMICHIFEE-TULET D

1l

template <class T>
void print (T arg) {
cout << arg << endl;

}

template <class Head, class..wnTail>
voilid print (Head head, Tail... tail) {
cout << head << endl;
print (tail...);
}

print (1, 2, 3, 4, 5, 6, 7);

5152, sizeof...(Args); £ 5L BDHMERIFTES
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Concept

o B39 BHHIHY
TUTL—rELYBEICL, KYRAHIZTELED

AV TIIZET D3I DDHEEENHD
« Concept definitions

* Requirements clauses

* Concept maps
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Concept definitions

o« BT HEKRTERT S
[BIT [IxX A INZE > TUOEITFRIERESE L
[RIT IRy B Z > TV TN IR S

concept LessThanComparable<class T> {

bool operator<(const T&, const T&) ;

ZDAVETHETETIE operator< ZEOTULWVEIFNIXIESEELY]
ELVDEK
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Requirements clauses

» BTICHERGERQAVETNEIEET S

template <class T>
requires LessThanComparable<T>
const T& min (const T& a, const T& b) {

return a < b 2 a : b;

}

hnizky

[ T[ILessThanComparableDERZEMmI-SEITNILESLLN]
ELVSFIRIZTOSEMNTES
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_CETTONLIWE
o ANBIDFZOHDOANSAILITT—ZFHAHALTNS

list<int> Is;
sort(ls.begin(), Is.end()); // T5—!

[E138|%[ZRandomAccesslteratorDERFiE-LEE A |
ELVo=IT5—Ayt—CFHAL TN BZ55
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Concept maps €M 1

« BFEOEMNEDIIIZaVETFDOEKXREEIZT H
EEERI D

LTFDELIGEAVETREETNZTERT LSS HoI-15E
concept RandomAccesslIterator<class T> {

typename value type;
typename difference type;

}

template <RandomAccesslIterator Iterator>

vold sort (Iterator first, Iterator last) {

}

v
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Concept maps €M 2
UTDEIEFERICESD

vector<int> v;

sort (v.begin(), v.end()); // OK

int ar[] = {301, 4};

sort (ar, ar + 3);

// IF5—'ViRA2AIFRandomAccessIteratorMBRZH/I=-LEEA

RABETU R LTI ERATL—2ELTHERATELZR T NIEGZ SR

e hACERR BRMBE #22




Concept maps T®M3

« ZZT.concept mapZx{ERLT
RandomAccesslteratora>t 45551695

template <class T>

concept map RandomAccessIterator<T*> ({
typedef T value_ type;
typedef ptrdiff t difference type;

NnIzkY. RA 3% RandomAccessIteratorEL THEZ S

e hALERS HEMES #22




Concept mapsMHdHETEH L

« Containera>tJr42{ERATHIEICKY
BeZa T FHELTHERTAZEMNTES

template <Container Cont>
vold sort (Cont& c)
sort (c.begin(), c.end());

}

std: :vector<int> v;
sort(v); // OK

int ar[] = {3, 1, 4};
sort (ar); // OK
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EZ2EZhGNa Tk

- Range-baseMD7ILIY) X LIE(FTZ 2RSS iLy
* requiresldh <X Y)Y TE IS E A HE

- late_check7 A TREDE Fv o4l EE

e OAVETFTHDA—/N\—A—F£ [ EE

« Scoped Concept Maps&h---

« Axiom& .-

e O THIEHBRA Y ! ]
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Range-base for loop

« ALY AVEFEET HforX
e std::Rangea>tJrEFERALTLYS

vector<int> v;
for (const int& item : v) {

cout << item << endl;
PHEEFIRMEET CEH AT
for (int item : {3, 1, 4}) {
}
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H3{ES R -Move Semantics

« BIBE(—HAT O IMNIEESIHIBALRIDEMNG
NEDAE)ZZE L TORREEOTL L, ELVDTD

o BEISNE—FA DI IMEIRIESNS

« ALEZRICIIRLEBREFZFERT S

template <class T>
class vector {
public:
vector (const vectoré&); // Copy Constructor

vector (vectoré&é&) ; // Move Constructor
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EEEAIDE

« E{ELIE
s BHIN TN AT Oz OMEIET

» AIBELIF
BRIDNGEWF T O IMEIET

D

RUEIL. SHRORA A TELRY

HiDE(—RA TN THS
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RBESHRZEFE - THD
FRESREIE, EAIFEIZRICT DBENGLN(CEANSLY)

vector<int> factory ()
{

vector<int> v;

return v;

vector<int> v = factory(); // Move Contructor

\

ABEZBEFEAERENVAT DV IBEICRYEIZTES
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GILESHROI-HDIZEEREE
. <utility>[Zstd::moveé&std::forward LN 2 D DM AESND

namespace std {
template <class T>
struct identity {
typedef T type;
Y

template <class T>
inline typename remove reference<T>::type&& move (T&& Xx)
{ return x; }

template <class T>
inline T&& forward(typename identity<T>::type&& x)
{ return x; }

}

-std::move (X EDEZHIDEIZE I HEEH%K
-std::forward (IHEBEZTRZEIZERET HER
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RIS
Move Constructor&Move AssinmentDZE2= 4

class Derived : public Base {
std: :vector<int> vec;
std::string name;
public:
// move constructor
Derived (Derived&& X)
Base (std: :forward<Base> (x) ),
vec (std: :move (x.vec) ),
name (std: :move (x.name) ) {}

// move assignment operator
Derived& operator=(Derivedé&& x) |
Base: :operator=(std: :forward<Base> (X)) ;
vec = std::move (x.vec);
name = std::move (x.name) ;
return *this;

v
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Lambda Expression(35.4L% )
- EABE#A TV

vector<int> v;
find 1f(v.begin(), v.end(),

[ BGint <) { return xf==a33 });

UTIESLFRICE > TEMSNIERBEHAT O/ (BESZH)
struct F {
bool operator () (int x) {

return x == 3;
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IREDXTYTFv
e TIAILDXNYTFNAE

vector<int> v;
int sum = 0;
int rate = 2;

for each(v.begin(), v.end(), [&] (int x) { sum += x * rate; });

[(&] : TIAIMDFNTFNAEIESHE

(=] : TIHIEDFYTFrAEFIE—

(1 : IRIELGL

o X TFr) XNEFIFETE)

for each(v.begin(), v.end(), [=, &sum] { sum += x * rate; });

TIANEDF Y TFrAEFIE—, sumFBRTEv TF v
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RYEDE
. SLERORYIEDR FBRMICIEETHoELTES

[] (int x) -> bool { return x == 3; }

o BBELT-1ZE(L. returnXZdecltypeLi=2MARYEDE
UTD2DDFLFRIEECEKTH D

[] (int x) -> decltype(x ==3) { return x == }

3;
3; }

[] (Int x) { return x ==

return XZERBLI-GZE. RUYEDEI(L void [TH5
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ETETNGEN =T LA

AVNBEERATOSILIKIEZED IS ADfriendERGESh .
private *> /N7 OB RTES

SHBEBEEOAFE DT LA R [dIstd: reference_closureZ & LI=95 X245
(FNTFYLIEEHEANCHEREZTICTRO—T2DTER5)

SRBRIEBOAEFIOTLEIRIIRI—THoNNEEFTDETIIRESR
(DFY.SESLIEZRYEICLTIEL(T4ELY)

const/volatilef&&nt A 8E... [|() const {}

Bl EEEATEE. .. [J() throw {}
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H-LTEARESEX(RYIEDEZRE)
- R

vector<double> foo () ;

s BELRYEDEZRET SEBRESEX

auto foo () —-> vector<double>;

 RE2 (SLYRO)B—SNI-EHESHX

[]foo () -> wvector<double>;

RUBDEZRETESHLE, 5|8 ZdecltypeL-2Z=RYEDE
[T BIENTES
SLARERBRICEVIED R ZFH#HT SR ETT
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EESNEM oSBTk

charl6 t/char32_t
Alignment

union Ol BR iz fx
Strongly Typed Enums
explicit conversion
WARIVRNS9S
1—H—EEITII
60:EZ)T3IL(?)
Nested Exception
Uniformed initialization
etc...
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FED

e C++0x IZIX. AT ST ELYBEEIZT =8
DILEN M ZLHYET

« BALENFRBATLIEN BESATSUELDY
BAITTEOTLNET

» C++0x TiE[ES ! !
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SZY A+

« C++ Standards Committee Papers
http://www.open-std.org/jtc1l/sc22/wg21/docs/papers/

-  Wikipedia(%:iE
http://en.wikipedia.orq/wiki/C%2B%2B0x

« Faith and Brave — C++TCiE[X>
http://d.hatena.ne.jp/faith and brave/

* Cry’s Diary
http://d.hatena.ne.jp/Cryolite/

« ntnek® BEE

http://d.hatena.ne.jp/ntnek/

« MNELEDL

http://d.hatena.ne.jp/y-hamigaki/
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