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3ana4da: Bbi3oB callback’a

void set timer(void(*)(double /*time*/));
void set timer(void(*)(double /*time*/, void* /*data*/), void*
/*data*/);

template<class T> void
set timer(double /*time*/, T* obj, void (T::*)(double));
template<class F> void set timer(double, F const& f); // f(time)

void set timer(double /*time*/, ITimeHandler* handler);

He nepepaTb AaHHblE.
[Mlepepnatb, HO He typesafe. Hy»kHO dopmmnposaTb

CTPYKTYPY.
OYHKUMN set timer NO KOAMYECTBY KAMEHTOB. HyXXHO
MMEeTb MPaBUAbHYIO PYHKLMIO B TUMNe T.

MoKHO 1 6e3 npaBuibHOM GYHKUKUKN, HO NpUAETCAa AenaTb
nogxoaAawmnmn pyHKTop.

OaHa peannlauusa, HO TpebyeT NOAMMOPPHbBIN nHTEPHENC
OT Knacca.




HemHoOro marmun. std::bind

bind HEKOTOPbIN aHANOr KAPPUPOBAHUA ANS
GYHKUMUN HECKO/IbKMX apryMeHTOB.

vi A WN R

void foo(int a, string b, double c);

bind(foo, 1, "2", 3.)(); // foo(1l, "2", 3.
bind(foo, 1, 1 , 3 )("2"); // foo(1l, "2", 3.
bind(foo, 2, 3, 2)(2, 1, "2", 7); // foo(1l, "2", 1.
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Kak nsbexxatb KonnposaHua? ref/cref

* bind KonupyeT nepeaaHHblie NapameTpsbl. HO
3TOro MOXXHO n3bexarb.

void foo(vector<string> const& vstr, int value) {/*...*/}

[

vector<string> v(1000);

// makes copy

auto a = bind(foo, v, 1);

// no copy, used reference wrapper
auto b = bind(foo, cref(v), _1);

coNO VT D WDNBR
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Bbl30B meTOO0B

1. Struct T

2. {

3. void func(string str) {/*...*/}
4. ¥

5.

6. T obj;

7. shared ptr<T> ptr(new T);

8.

9. string name = "Edgar";

10.

11. bind(&T: :func, ref(obj), _1)(name);
12. bind(&T: :func, &obj , _1)(name);
13. bind(&T: :func, obj , _1)(name);
14. bind(&T: :func, ptr , _1)(name);

* Bbi3oBbl 13-14 nepKaT 0OBbEKT, NOKA CYLLLECTBYET Cam
bunHaep (!)

* buHA BUPTYaNbHbIX PYHKUUN paboTaeT KOPPEKTHO.




BAoX»eHHOCTb bind

* KaK NoCTynuTb, eCIn napameTp elle He
3adUKCUPOBAH, HO €ro reHepaTop NU3BeCTEeH?

void foo(int x, int y);
int bar(int x);

auto b = bind(foo, bind(bar, 1), 2);
b(x, y); // foo(bar(x), y)

ui h W N

* A MOXXHO /I HEe PUKCUPOBATb CaMy PYHKLUNIO?

int bar2(int x);

auto bb = bind(apply<int>(), 1, 42);
bb(bar2);
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std::function

 KoHTenHep PyHKUUM C PUKCMPOBAHHDBIM
NPOTOTUMOM:

— ecTb dYHKUMKM empty u clear;
— MOXHO UCMO/Ib30BaTb B YC/IOBHbIX BblPpaXKEHUSAX.

void foo(double a, double b) {/*...*/}

//..
function<void(int x, double y)> f = foo;

(3, 14);
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CuHeprnyecknu adpodekt bind & function

Using timer f = function<void(double/*time*/)>;

// just one function for all clients
void set_timer(double/*time*/, timer_f const& f);

7 e

set_timer(10, bind(&window_t: :redraw , &wnd_));

set _timer (10, bind(&beeper_ t::make sound, &beeper , 440));
set_timer(10, bind(&clock_t ::update , &lock_, 1));

Yo B =l G s 8 e b

Bcero oaHa HewabaoHHasa (!) peanmnsayums.
e JlonyckatoTca AONOAHUTE/IbHbIE AaHHbIE.

* He TpebyeTtcs onpenenatb A0NO/IHUTENbHbIE

bYHKTOPDI.
e Type safe.

* HeT HeobxogMmocTn B noAMMOPPHOM nHTEPPence n
BUPTYaNbHbIX GYHKUMAX (NpOCTOP ANA ONTUMM3ATOPA).



bbicTpoaencreme

[lononHnTEeNbHOE BpemMsa yXo4uUT Ha BblaeNeHUs
namsaTu. A, eciM UX HeT — Ha KOCBEHHbIEe BbI30BbI.

bind He genaeT AONOJHUTE/IbHbIX BblAENEHUNN
namATU. KocBEHHbIN BbI30B GYHKLUU MOXKET
ObITb ONTUMMU3UPOBAH B bind TOraa e, Koraa u
6e3 Hero.

function moXeT BblAenATb NAaMATbL NoA,
«bonbwon» obveKT binder. MMosTomy NUWHUK pa3
He KonupyuTe function.

Echn yactb nporpammeobl He ABaaeTtca bottleneck,
TO Ucnosib3oBaHue Tam cBA3KKU bind/function,
BEpPOSATHEE BCEro, HE YXYALIUT CUTYaLUIO.



Kak moryT pabotatb placeholder’bi? *
* BO3MOXHbIN NYTb peanm3auunu:

o e S on B p= B L) e

=
= O
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template<class arg_t, class argl_t, class arg2_t, class arg3_t>
arg _t const& take_arg(arg t const& arg, argl t const&,
arg2 t const& , arg3_t const&)

{
}

return arg;

template<size t N, class argl_t, class arg2_ t, class arg3_t>
typename N_th<N, argl t, arg2 t, arg3 t>::type const&
take _arg(placeholder<N> const& pl, argl t const& argl,
arg2 t const& arg2, arg3 t const& arg3)

{
}

return pl(argl, arg2, arg3);

template<class argl t, class arg2 t, class arg3 t>

auto binder_ t::operator ()(argl t const& argl, arg2 t const& arg2,

arg3_t const& arg3) -> R
{

// K - number of func_ parameters
func_(take _arg(posl , argl, arg2, arg3),

J

take_arg(poskK_, argl, arg2, arg3));




Anonymous functions (C++11)

OO NOUTD WDN PR

// lambda functions
[capture](params) [-> return-type] {body}

// samples

[] (int x) { return x + global y; }
[] (int x) -> int

{ z = x + global y; return z; }

// capture type
[x, &/ ](){} // capture x by value, y by ref
[=, &](){} // capture everything by value, x by ref

// more samples
matrix m;

auto rot = [&m](point& p){ p *=m; }
for_each(points.begin(), points.end(), rot);
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Anonymous functions and bind

DEXHUN Npumep ¢ nomolbto lambda pyHKUMMA.

N
WNR OO

coNO VI~ WDN R

typedef function<void(double/*time*/)> timer f;
// just one function for all clients
void set timer(timer f const& f);

[/

set_timer(bind(&window_t::redraw, &wnd_));

set _timer(bind(&beeper t::make sound, &beeper , 440));
set_timer(bind(&clock_t::update, &clock_, _1));

1 o -

set_timer([&wnd_ ](double){wnd .redraw();});

set _timer([&beeper ](double){beeper_ .make sound(440);});
set _timer([&clock ](double time){clock .update(time);});
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Some samples, part |

* CobbiTnA AnAa neperpyXeHHou GpyHKUUU

OWoOoO~NOULDES, WDN R

struct some

{
void set time(time t time);
void set _time(short hh, short mm, short ss);
7

}s

some s;

std: : function<void(time_t)> f,

f = bind(static_cast<void (some::*)(time t)>(&some::set time),
&s, std::placeholders:: 1);

// or
f = [&s](time t t){s.set _time(t);};
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Some samples, part Il

* CobbITnA ANA GYHKLUMMN MHOTUX apryMeHTOB

OooNOTUIPS~,WDNBR
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struct logger t
{

virtual void log(string filemame, unsigned line, string what){}
/] ...
}s5

struct file logger : logger t{/*...*/};

//..
file logger f1;

add_log(bind(&logger t::log, &fl, 1, 2, 3));

// or

add_log([&fl](string filename, unsigned line, string what)
{ fl.log(filename, line, what); });
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Bind vs Lambda

e Korpa Bind

+ MHoro (uan ANnHHbIE) NapameTpbl PYHKLU NI
+ BblparkeHue 13 04HOro BbI30Ba

e Koraa Lambda
+ CNOXHOE BbIpa*KeHME NN NX HECKONIBKO
+ [Meperpys3Kka ¢yHKLUUK

+ [MoKpbiBaeT Becb pyHKUMOHaAN bind (HO He

Haob0pOT), HO NOPOUN NCXOAHbIN Koa ¢ bind 6bonee
BblpPa3nTe/IeH
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Cnacmnbo 3a BHMMaHue!
Bonpochb!?



