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MeTanporpaMMupoBaHue

» PaHee Mbl, B OCHOBHOM, paccMmaTpuBann obobuieHHoe
nporpammuposanme (generic) 8 C++ — anroputmbl, HaNUCaHHbIE B
cTune “tunel OyayT 3agaHbl nNo3xe'.

» Mertanporpammuposatue 8 C++ — 31o anroputmsl (onepauum),
BbINOJIHAEMbIE BO BPEMSI KOMMUSLMUNA NPOrpaMMbi.

© OO6biyHas pyHKUMS BbIYNCASET 3HaYeHMe B run-time
©Q MetadyHkuns Bo Bpemsi koMnuAsLUN
@ BbIYUC/ASIET 3HaYeHne/KOHCTaHTY (constexpr) wau Tun
o BbI6MpaeT TOT nnu nHol BapuaHT anroputma (ifdef)
o reHepupyet anroputm (variadic templates)
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MeTtanporpamMupoBanue. Ilpumep 1.

template<int N>
struct Factorial {
static int value = N * Factorial<N-1>::value;

};

template <>
struct Factorial<0> {
static int value = 1;

};

std::cout << Factorial<b>::value << std::endl;
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MeTtanporpamMMupoBanue. Ilpumep 2.

float euclidean_baseline(int n, float* x, float* y){
for(int i = 0; i < mn; ++i){
float num = x[i] - y[il;
result += num * num;
}
}
float euclidean_intrinsic(int n, float* x, float* y){
__m128 euclidean = _mm_setzero_ps();
for (; n>3; n-=4) {

__m128 a = _mm_loadu_ps(x);

__m128 b = _mm_loadu_ps(y);

__m128 a_minus_b = _mm_sub_ps(a,b);

__m128 a_minus_b_sq = _mm_mul_ps(a_minus_b, a_minus_b)
euclidean = _mm_add_ps(euclidean, a_minus_b_sq);
x+=4;
y+=4;

}
}
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MeTtanporpamMMupoBanue. Ilpumep 2.

Ecnn npoueccop nogaepxusaet pacwmpenne komang SSE...

float euclidean(int dim, float* x, float* y){
float
(x*euclidean) (int, float*, float*) = euclidean_baselline;

#ifdef __SSE_

euclidean = euclidean_intrinsic;
#endif
return euclidean(dim, x, y);

}
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[lpuem SFINAE.

» Kopotko: “Substitution Failure Is Not An Error”

» Onunno: “Tpu BbIOOpE 0gHON N3 neperpy3oK LWwabnoHHOW (yHKLMM
BapWaHTbI, BbI3bIBAIOLME CMHTAKCMYECKYIO OWINOBKY npu
NOACTaHOBKE WAabIOHHOro NapameTpa, He Bbi3blBAKOT OLIMOKY
KOMMUASLUNA, @ NCKJIOHAIOTCS N3 CMIMCKA KaHAMAATOB Ha Haumbosee
NOAXOAALLYIO neperpysky’.

CuHTakcnyeckast owmbka npm NoACTaHoBKe WabNOHHOrO napamerpa:

template <typename T>

void show(typename T::iterator x, typename T::iterator |y){
for (; x != y; ++x) cout << *x << endl;

}

show<int>(16, 18);

KomMnunsTop ckaxer:

error: no matching function for call to ’show(int, int)’
note: candidate is:
note: template void show(typename T::iterator,

typename T::iterator)
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[lpuem SFINAE.

template <typename T>

void show(typename T::iterator x,
for (; x != y; ++x)

}

template <typename T>

show<int>(16, 18);

typename T::iterator

cout << *xx << endl;

void show(T a, T b)
{

cout << a << "; " <K< b << endl;
}

Komnunsatop ckaxer: OK.

C++

y{
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[lpumenenune SFINAE.

» Xo4y NpoBepuTb, €CTb JIN Y TUMA UTEpaToOp UM HET

» [otom Ha ocHOBe 3TOl NpoBepkM BbIOpaTh TOT WAM APYrOi BapuaHT
anroputma (Oyget panbuue)

template <typename T>
struct has_iterator {
template <typename U>
static char test(typename U::iterator* x);

template <typename U>
static long test(U*x x);

static bool value = sizeof (test<T>(0)) =

1;

};

//value = sizeof (test<int>(0)) ==

std::cout << has_iterator<int>::value << std::endl;
std::cout << has_iterator<std::vector<int>>::value;

(@bl 8 /13



0 IJIeHHe Ipo typename.

static char test(U.:iterator* x); Kak TpakTtoBatb U::iterator® x?

© Vkazartens tuna U::iterator*?

© VYwmHoxeHme ctaTuyeckoli nepemenHonn U::iterator va x?

static char test(typename U::iterator* x); yTouHsieT, 4TO 3T0 BapuaHT 1.
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enable if (C++11).

enable if: Bkntoqaer (enable) B “ncxopHuk” kog dyHkumMM, ToNbKO ecnn
BbINoOsIHsieTCs ycosme (if).

1

W0~ U &)

10

12

hemplate <typename T=
typename enable_if<!has_iterator<T>::value, void>::type show(const T& x)

{

}

template <typename T>
typename enable_if<has_iterator<T>::value, void>::type show(const T& x)

cout << x << endl;

for (auto& i : x)
cout << i << endl;
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enable_if (peammszanus) .

vector<string> s = {today, "is, "Friday"};
show(s);

» Bapuant 6e3 utepatopa He Oyaert BkaloYeH B “UcxogHuK' => €ro He
OyneT n B BuHapHuke.
» Ecnn ycnoeue B enable if BepHo (true), To ::type bGyget paseH void

» Ecnu ycnosusi HeepHO, TO ByAeT cuHTaKcMyeckas owmbka n 3To
BapnaHT dyHkunn byget nckntoden (SFINAE).

Peannsauus enable if:
template<bool B, class T>
struct enable if ;

template<class T>
struct enable if<true, T> typedef T type; ;
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enable if (3amema ifdef).

1 template <typename>

2 struct is 64 bit {

3 static const bool value = sizeof(void*) == 8;
4

5

6 template <typename T=

7 typename enable_if<is 64 bit<T=>::value, void=>::type
S my_memcpy(vold* target, const void* source, T n) {
9 cout << "64 bit memcpy" << endl;

10 }

11

12 template <typename T>

13 typename enable_if<!is 64 bit<T>::value, void>::type
14 my_memcpy(void* target, const void* source, T n) {
15 cout << "32 bit memcpy" << endl;

16}

(@bl 12 /13



type_traits.

@ #include <type traits>

@ Meuoro metadbyHkunii B ctune Hawero has_iterator, kotopbie
MOXHO UCnosib30BaTh B enable if (Hanpumep: is_integral,
is_pointer, is_copy _assignable)
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