


•

const auto &pivot = arr[low];
int i = high;

for (int j = high; j > low; j--)
if (arr[j] > pivot) {

auto tmp = arr[i];
arr[i] = arr[j];
arr[j] = tmp;
i -= 1;

}

•



•

const auto &pivot = arr[low];
int i = high;

for (int j = high; j > low; j--)
if (arr[j] > pivot) {

std::iter_swap(arr + i, arr + j);
i -= 1;

}

•

•



•

•

•

•

•

• i5-1135G7

https://github.com/tilir/benchmarks/tree/master/inline


https://godbolt.org/z/fWeYGc5sv


•

•

•

•

•

•

•

https://godbolt.org/z/4xsveWM7z


•

•

•

•

•

•

•

•



int foo(int x) maybe override;

int bar(int x) override or not {
return (x > 0) ? foo(x - 1) : 0;

}

•

mov rax, QWORD PTR [rdi]
jmp [QWORD PTR [rax]]

•

jmp S::foo 

•

•



int foo(int x) maybe override;

int bar(int x) override or not {
return (x > 0) ? foo(x - 1) : 0;

}

https://github.com/tilir/benchmarks/tree/master/virtual-overhead


struct NonVirt {
std::array<int, 10> a;
std::mt19937 g;
// .....

};

int NonVirt::foo(int x) {
std::shuffle(a.begin(), a.end(), g);
return (x > 0) ? bar(x - 1) : 0;

}

int NonVirt::bar(int x) {
std::shuffle(a.begin(), a.end(), g);
return (x > 0) ? foo(x - 1) : 0;

}

https://github.com/tilir/benchmarks/tree/master/virtual-overhead


•

Derived *vd = откуда-то получили;

int sum = 0;

for (int i = 0; i < NBMK; ++i)
sum += vd->bar(NCALL);

•

•

https://github.com/tilir/benchmarks/tree/master/virtual-inline


•

struct Base {
virtual int foo();

};

struct Derived final {
int foo() override { return 42; }

};

int bar(Derived *vd) {
return vd->foo(); // devirtualized, inlined!

}

•



•

struct Base {
virtual int foo();

};

struct Derived {
int foo() override final { return 42; }

};

int bar(Derived *vd) {
return vd->foo(); // devirtualized, inlined!

}

•



•

struct Derived : Base {

int bar() override {
return 42;

}

int foo(Base *b) override {
// if (b is Derived)
//   return this->bar();
return b->bar();

}

};

https://godbolt.org/z/MTxr7hTGe

https://godbolt.org/z/MTxr7hTGe


•

•

•

•



•

•

•

•

•



•

•

https://github.com/tilir/benchmarks/tree/master/excret


•

struct S {
int foo();
~S();

};

void bar() {
S s;
s.foo();

}

•

https://godbolt.org/z/oe9ozTqMd

https://godbolt.org/z/oe9ozTqMd


•

auto nep = [] (int x, int y) noexcept {
return x < y;

}

•

•

•

https://github.com/tilir/benchmarks/tree/master/noexcept-qsort


•

•

•

•



•

constexpr int K = 10;

generator<int> fibs() {
int a = 1, b = 0;

for (;;) {
co_yield b;
b = std::exchange(a, a + b) % K;

}

}

•

https://github.com/tilir/benchmarks/tree/master/coro-fibs


•

•

•

•

https://godbolt.org/z/6odT34sd3


•

•

int sumfib_coro(int n) {

auto nums = fibs();

// работа с генератором
nums.move_next();

} // тут фрейм корутины умирает



•

Generator<bool>
sequence(unsigned n) {

size_t cnt = 0; int i;

for (i = 0; i < n; i++) {
auto sqrt = std::sqrt(i);
co_yield(sqrt > cnt);

if (sqrt > cnt)
++cnt;

}
}

•

int main() {
auto gen = sequence(10);
int sum = 0;
while(gen)

sum += gen();
cout << sum << endl;

}

https://godbolt.org/z/nq876cG1e


•

•

•

•



•

dst.reserve(src.size());
for (auto& elt : src)
if (f(elt))

dst.push_back(g(elt));

•

std::vector<int> v; v.reserve(src.size());
std::copy_if(src.begin(), src.end(), std::back_inserter(v), f);
dst.resize(v.size());
std::transform(v.begin(), v.end(), dst.begin(), g);



•

dst.reserve(src.size());
for (auto& elt : src)
if (f(elt))

dst.push_back(g(elt));

•

dst.reserve(src.size());
auto v = views::all(src) | views::filter(f) |

views::transform(g);

ranges::copy(v, dst.begin());



•

•

•

dst.reserve(src.size());

auto v = views::all(src) | views::filter(f) | views::transform(g);

ranges::copy(v, dst.begin()); // что здесь происходит?

https://github.com/tilir/benchmarks/tree/master/ranges-filter


•

template<input_range R, unary_predicate Fn> 
class filter_view : public view_interface<filter_view<R, Fn>> {
R base; Fn f;

public:
Iterator begin() {

auto it = ranges::find_if(base, f); // O(N)
return {this, std::move(it)};

}

• 𝑂(1)



•

template<input_range R, unary_predicate Fn> 
class filter_view : public view_interface<filter_view<R, Fn>> {
R base; Fn f;
std::optional<Iterator> cached_begin;

public:
Iterator begin() {

if (cached_begin.has_value) 
return {this, cached_begin.get()};

auto it = ranges::find_if(base, f); // O(1)+ amortized
return cached_begin.set_value({this, std::move(it)});

}



•

views::all(src) | views::filter(f) | views::transform(g)

•

template <typename R>
auto operator | (R r, const to_closure& c) { return c(r); }

•

views::transform(views::filter(views::all(src), f), g);

•



•

struct S { int x, y; };

std::vector<S> v;

ranges::transform(v.begin(), v.end(), 
w.begin(),
[](const auto& a) { return a.x * 2; });

•

ranges::transform(v.begin(), v.end(), 
w.begin(),
[](auto x) { return x * 2; }, 
&S::x);



•

•

•



•

•

conan install conanfile.txt --build=missing

cmake -S . -B build/Release \
--toolchain build/Release/generators/conan_toolchain.cmake \
-DCMAKE_BUILD_TYPE=Release -DCMAKE_CXX_COMPILER=g++-12

cmake --build build/Release

env CTEST_OUTPUT_ON_FAILURE=1 \
cmake --build build/Release --target test --parallel 1

•

https://github.com/tilir/benchmarks




•

struct A { virtual int foo(); };

struct B : virtual public A {
int x;

};

struct C : virtual public A {
int y;

};

struct D : public B, public C {
virtual int bar();

}

•



•

•

mov ebx, NBMKS
.L2:

mov rax, QWORD PTR [rbp+0]
mov esi, NCALLS
mov rdi, rbp
call [QWORD PTR [rax]]
add r12d, eax
sub ebx, 1
jne .L2

https://ww2.ii.uj.edu.pl/~kapela/pn/cpp_vtable.html
https://godbolt.org/z/9bdGq8aYq

