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std: :vector«
std: :pair<std::string, std::string>> m;

const std::vector<std::pair<std::string,
std::string>>::iterator mend = m.begin();

for(std::vector<std: :pair<std::string,
std::string>>::iterator mi = m.begin();
mi != mend; ++mi) {
// do something
}
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typedef std::vector<
std: :pair<std::string, std::string>>
mapType;
typedef mapType::iterator mapIter;

const mapIter mend = m.end();
for(mapIter mi = m.begin(); mi != mend;
++mi) {

/] .
}



auto, decltype
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auto x = m.begin();
const auto x2 = m.end();
const decltype(m.end()) x3 = m.end();

const auto mend = m.end();

for(auto mi = m.begin(); mi != mend; ++mi){
// do something

}



auto, decltype

template type ==

template<typename AO, typename Al>

auto Add(const A©@ a0, const Al al)
-> decltype(a@ + al)

{

¥

return a0 + al;

cout << Add(1, 2) << endl
<< Add(©0.1, 1) << endl

<< Add(string("Hello,"), "world") << endl;
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std: :vector<std::string> v;

std::sort(v.begin(), v.end(), 22?);
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bool strlencmp(const string& si,
const string& s2) {
return sl.size() < s2.size()

sort(v.begin(),v.end(), strlencmp);
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struct StringLengthComparator {
bool operator( )(const string& si,
const string& s2) const {
return sl.size() < s2.size();

}
}s

sort(v.begin(),v.end(),
StringLengthComparator());
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Boost Library (lambda, bind)

#include <boost/lambda/lambda.hpp>
#include <boost/bind.hpp>

sort(v.begin(), v.end(),
boost: :bind(
&string::size, boost::lambda:: 1)
< boost::bind(
&string::size, boost::lambda:: 2)

)5
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Boost lambda, bind




A the ultimate

sort(v.begin(), v.end(),
[ ](const string& sl1, const string& s2){
return sl.size() < s2.size();

})s



lambda

Syntax

auto functor =
[&vO, &v1, v2] (A@ a0, Al& al)
-> return_type

{
s

function body;

functor(adVal, alRef);



lambda

Equivalent Structure Definition

struct Functor {
TO& vO , T1l& vl , const T2 v2 ;

Functor(TO& vO, T1l& v1l, const T2& v2)
: vl _(vO), vi( vl), v2 (v2) {
}

return_type operator() (A0 a0, Al& al) {

}
i
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Definition Syntax: Capture List

[&vO, &v1, v2] (me ae, Al ail,..)

-> return_type

{
i

function body;



lambda

Capture List: Equivalent Definition

struct Functor {
TO& vO , T1l& vl , const T2 v2 ;

Functor(TO& vO, T1& v1l, const T2& v2)
: vO_(vO), vi(_vl), v2 (v2)

1

}

return_type operator() (A0 a0, Al& al) {

}
i
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Declaration Syntax: Argument List

[&vo, &v1, v2] (A@ a@, Al& al)

-> return_type

{
i

function body;



lambda

Argument List: Equivalent Definition

struct Functor {
TO& vO , T1l& vl , const T2 v2 ;

Functor(TO& vO, T1l& v1l, const T2& v2)
: vl _(vO), vi( vl), v2 (v2) {
}

return_type operator()(A® a0, Al& al) {

}
i
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Definition Syntax: Return Type

[&vO, &v1, v2] (A@ a@, Al& al)
-> return_type
1

i

function body;



lambda

Return Type: Equivalent Definition

struct Functor {
TO& vO , T1l& vl , const T2 v2 ;

Functor(TO& vO, T1l& v1l, const T2& v2)
: vl _(vO), vi( vl), v2 (v2) {
}

return_type operator() (A0 a0, Al& al) {

}
i
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lambda &t2~0| EFQ! 2K

auto f = []J(){};
decltype(f) f2 = f;

decltype(f) 3 = [1(){};



lambda

lambda &t2~0| EFQ! 2K
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lambda

lambda g2 M&/H=

auto f = [1(){};
std: :function<void (void)> = [](){};

template<typename F> void foo(F f) ..
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lambda

Timer Service (1/3)

struct Runnable {
public:
virtual void Run() = 0;

e

class TimerService {
public:
void Schedule(Runnable* job,
DateTime t);

}s



lambda

Timer Service (2/3)

template<typename F>

struct LambdaRunnable : public Runnable {
F fun;
lambdaRunnable(F& f) : fun(f) { }
virtual void Run() { fun(); }

iy 2

template<typename F>
Runnable* MakeRunnable(F& ) {
return new LambdaRunnable<F>(f);

¥
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Timer Service (3/3)

executorService.Schedule(

MakelambdaRunnable(
[&valo, &vall, val2, ..] () {

}
)

someDateTime

)5



std::vector<BigObj> MakeBigVector( .. ) {
std: :vector<BigObj> x;
for(int 1 = 0; I < N; ++1i) {
X.push back(BlgObj),
x.back().a = ..;
x.back().b = ..;
X.back().c = new BYTEJ..];

¥

}
std: :vector<BigObj> vbo = MakeBigVector();
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vector<BigObj> tmp;
vector<BigObj> v;

v._ptr = new BigObj[tmp._len];

v._len = v._capacity = tmp._capacity;

for(unsigned i = 0; I < v. len; ++i) {
v._ptr[i] = tmp._ptr[i];

}
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vector<BigObj> v = MakeBigVector(..);
swap(v._ptr, tmp. ptr);

swap(v._len, tmp._len);
swap(v._capacity, tmp._capacity);



r-value reference

What is r-value?

r-value = A7} Q= = (/A| 45 2etCt
OtLto| C++ HAHA! MY M BE F 2 ST}

string(“hello”);
42,

X + “, world”
foo();

&string(“hello”);
&42;
&(x + ”, world”);



r-value reference
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vector<T>&&
vector::vector(vector&& v);

string operator+(string&& 1, string& r);
string operator+(string& _1, string&& _r);
string operator+(string&& 1, string& r);

0|2 move semantic 0|2t £ &L}



r-value reference
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vector::vector(const vector<T>& v) {
this-> ptr = new T[v. len];
this-> len = this-> capacity = v._len;
for(unsigned 1 = 0; 1 < _len; ++i)

this-> ptr[i] = v. ptr[i];

}
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r-value reference
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vector::vector(vector<T>&& v) {
std::swap(v. ptr, this-> ptr);
std::swap(v. _len, this-> len);
std::swap(v. capacity, this-> capacity);

}
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r-value reference
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v XN R MMX7F const vector<T>&,
vector<T>&, const vector<T>&& = E=LC}

v = HR] MAMX= movable(!)st QA| ZHA| Tt
g3t =C} (move constructor)
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r-value reference

Supplement: Named r-value problem — use move( )

struct X {
std::string s;
X(const X& x) : s(x.s) { }
X(X&& x) : s(std::move(x.s)) { }

I
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char buffer[N];

assert(N >= 512);
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static_assert

A2l EFQl assertion

char buffer[N];
static_assert(N >= 512,
“not enough buffer”);
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std: :vector<std: :set<int>»> v;
std: :map<int,
std: :pairc<int, std::string>> m;



template M Al 7| M
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std: :vector<std: :set<int>»> v;
std: :map<int,
std: :pair<int, std::string>> m;
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void foo(char*);
void foo(int);
foo(NULL);

NULL o] & &=t
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nullptr

NULL ZQIEIZ CHA|317| Sfet ME S Al

void foo(char*);
void foo(int);
foo(NULL) ;
foo(nullptr);

C++ MEo =2 HO|=l A== nullptr & NULLCHA
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enum EO { VO
enum E1 { VO
(V1 == x);

sizeof(vl) = ?

0, V1 = 1, .. };
10, x =1, .. };

type-safe SfX| 2iC}
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Strongly-typed Enum

EfQI2 2= enum

enum ByteEnum : BYTE {
vale = 0, vall = 1,
}s

VS20100j

=== (=
SESIe, C

=]l
=
st

OI-L”_

—
—
—
—

—



Strongly-typed Enum

In C++0x

enum class SomeEnum { vale = 0, vall = 1, };
enum class OtherEnum { vale = 0 };

C++ Ox| A= enum class ©| 4=,
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tuple

<tuple>

tuple<int, char, std::string> x;
get<o>(x) =

int y = get<o>(x) + get<l>(x);
auto z = make_tuple(42, “*°, “*);
X = Z;

Std pa|r0| A.LL=|I‘| | =}XtH

get<N>( tuple_val ) =
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<array>

array<int, 4> a ={ 1, 2, 3, 4 };
cout << "Length: " << a.size() << endl

<< "First: " << a.front()

<< ", 2nd: " << a.at(1l)

<< ", 3rd: " << a[2]

<< ", last: " << a.back() << endl;
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Smart Pointer
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void mainLoop(DateTime& now) {
vector<Obj*> objs;

Obj* obj = new Obj(..);
AddTimerEvent(obj, now + delta);
objs.push _back(obj);

for(auto oi = objs.begin();
oi != objs.end(); ++0i)
(*oi)->UpdateState(now);



Smart Pointer

shared_ptr<T> from <memory>

v’ shared_ptr<T>£ 2|IHZA 78S St
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Smart Pointer

shared_ptr<T> £ MM & H K|

void mainLoop(DateTime& now) {
vector<shared _ptr<0bj>> objs;

shared ptr<Obj> obj(new 0bj());
AddTimerEvent(obj, now + delta);
objs.push_back(obj);

for(auto oi = objs.begin();
oi != objs.end(); ++oi)
(*oi)->UpdateState(now);



Smart Pointer
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struct Person : public obj {
string name;
shared_ptr<Person> partner;

F

shared_ptr<Person>
GetPartner(shared ptr<Person> person) {
return person->partner;



Smart Pointer

(erasable)

shared_ptr<Person>

Person Person

(married) (married)

shared_ptr<Person>



Smart Pointer

weak_ptr<T> from <memory>

struct Person : public obj {
string name;
weak_ptr<Person> partner;

F

shared_ptr<Person>
GetPartner(shared ptr<Person> person) {
return person->partner.lock();



Smart Pointer

unique_ptr<T> from <memory>
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Hash Table

<unordered_map>, <unordered_set>
unordered map<int, string> stringMap;

stringMap.insert(make pair(42, “*));
stringMap.find(490);

stringMap[42] == “*”;
stringMap.at(42) == “*”;
stringMap.erase(42);
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<regex>

regex pattern("(\\d{4}[- 1){3}\\d{4}");
regex_match("1234-5678-1122-3344", e);
regex_match(“123-45678-1122-3344”, e);
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