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Why C++ Metaprogramming?
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— template <typemame T>






Is_same_type

>::value << endl;
>::value << endl;




Primary Type Composite Type Type Properties Type Relationships

is_null_pointer
Is_integral
is_floating_point
Is_array

iIs_enum
is_union
is_function
Is_pointer

is_lvalue_reference

type_traits

is_fundamental
is_arithmetic
Is_scalar
Is_object
Is_compound
is_reference

Is_member_pointer

is_const

Is_volatile

Is_trivial
is_trivially_copyable
is_standard_layout
is_pod
is_literal_type
Is_empty

Is_polymorphic

is_same
is_base_of
is_convertible
is_invocable

is_nothrow_invocable



type_traits & O

< >

foo ( & data)

( - <T>::value,
"Template argument must be a integral type.");

main()

foo(1l.5);




o0& ChHE |

QIX}of| = EfRiE R OfL| 2t G| O] Ef HA

58

=

o
J

Ofo MK

> o
—— —

Bl =gl QIX}: Ojo| E
— tem

plate <int val>



o0& ChHE |

Demo



add / substract

left, right>
{ value = left + right };

left, right>

{ value = left - right };

main()

cout << <10, 20>::value << endl;
cout << <10, 20>::value << endl;




factorial

val>

{ value = val * <val - 1>::value };

<10>::value << endl;

3628800




fibonacci number

<val - 1>::value + <val - 2>::value };

<10>::value << endl;




IS_prime

1},

condition,
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constexpr



vector<vector<int>> =default, =delete

atomic<T> auto f() -> int
user-defined
literals thread local - array<T, N>
N decltype
vector<LocalType> C + + 1/ 1/ noexcept
regex extern template

initializer lists
Constexpr raw string literals

template |Iptr  auto i = v.begin();

async unordered_map<int, string>

delegating constructors

aliases
| bd ' dic templat rvalue references
am as ide, variadic templates .
f ovfeirnr;l © template <typename T...> (Mmove semantics)
[]{ OO(), } function<> future<T> static_assert(x)
- thread, mutex
unique_ptr<T> '

shared_ptr<T> strongly-typed enums , .
weak_ptr<T> for (x : CO") engu% Clllags E () tuple<int, float, string>




constexpr specifier

const, static I} 80| Z2 SHEHX} (HE, 0] A}
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0;

::time (NULL) ;




constexpr &
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square(
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r:Cln >> n;

square(10);
square(n);
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Demo



factorial

factorial( n)

: n * factorial(n - 1);

::Cln >> n;

c_result = factorial(10);
r result = factorial(n);




fibonacci number

fibonacci number ( n)

n<=17n : fibonacci number(n - 1) + fibonacci number(n - 2);

::C1ln >> n;

c result = fibonacci number(10);
r result = fibonacci number(n);




IS_prime

1s prime(

n <=17
i*¥1i>n?
n%1i==20 7
is prime(n, i + 1);

»:Cln >> n;

c_result = 1s prime(13);
r result = is prime(n);




hash code( * str)

str[O] ? < >(str[0]) +
OXEDB8832Full * hash code(str + 1) : 8603;




hash code( * str)

str[O] ? < >(str[0]) +
OXEDB8832Full * hash code(str + 1) : 8603;

foo ( * name)
(hash code(name))

hash code("Kim"):

(]
’

hash code("Lee"):

[ ]
’




C++14 constexpr Mgt = &2}
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is_prime C++14 ver.

1s prime(
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« Sprout C++ Libraries (Bolero MURAKAMI)
http://bolero-murakami.github.io/Sprout/

Sprout-C++. | ibraries

GC++11/14 constexprbased Containers, Algorithms, Random numbers, Parsing, Ray tracing, Synthesizer, and others.

' Documentation »  Repository (Github) »

< >
T,

« CEL constexpr Library (@sscrisk)
https://github.com/sscrisk/CEL---ConstExpr-Library



http://bolero-murakami.github.io/Sprout/
https://github.com/sscrisk/CEL---ConstExpr-Library
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C++ Template Metaprogramming (David Abrahams, Aleksey Gurtovoy)
http://blogs.embarcadero.com/jtembarcadero/2012/11/12/my-top-5-c11-language-and-library-features-countdown/
http://en.cppreference.com/w/cpp/language/constexpr

http://en.cppreference.com/w/cpp/language/constexpr
http://blog.smartbear.com/c-plus-plus/using-constexpr-to-improve-security-performance-and-encapsulation-in-c/
http://www.codeproject.com/Articles/417719/Constants-and-Constant-Expressions-in-Cplusplus
http://cpptruths.blogspot.kr/2011/07/want-speed-use-constexpr-meta.html
http://enki-tech.blogspot.kr/2012/09/c11-compile-time-calculator-with.html
http://en.wikipedia.org/wiki/C%2B%2B14

https://www.slideshare.net/emBO_Conference/programming-at-compile-time



