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constexpr vs fRIRTTIRIE

> ++ptr;
< —ptr;
BrainFuckiZ & N P
¢ ’éi%% --*ptr'
+ BRIRIETS .
putchar(*ptr);
e DSL

. . . * -t - -t h ,
brainfuck-visualizer ptr = getchar()

[ while (*ptr) {

] }


https://fatiherikli.github.io/brainfuck-visualizer/#

BrainFuck: Hello world

puts( R"(
>++++++++ [ <+++++H++++>- <,
>>++++++++++ [ <ttt +> - ] <+,
>>+++++++++ [ <t H+H+H+HH+E>- )<,
>>+++++++++ [ <t H+H+H+H+H+E>- <.
>>++++++++++ [ <ttt +E>- ] <+
S>>ttt [ <ttt =<,
>>+++++++++++ [ <ttt ++++>=] <=,
>>++++++++++ [ <ttt EH4E>= ] <+
>>++++++++++ [ <t+t++++HtFHH+E>=]<
>>+++++++++ [ <t H+HH+H+HH++>- )<,
>>++++++++++ [ <t E> - )<,
>>++++++ [ <t+H++++>— ] <-——,

)" brain fuck );
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BrainFuckZgi¥2s: Rt
Bl o2 UE 51

template<char c>
using Cell = std::integral constant<char, c>;

template<size t P = 0, bool INLOOP = false, typename ...CELLs>
struct Machine {

using type = Machine<P, INLOOP, CELLS...>;
constexpr static bool InLoop = INLOOP;
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BrainFuckZm1¥2s: &IRTTHEIE

HRIRIE

namespace MachineTrait {
template<size t N>
struct InitMachine: Concat t<Machine<0, 0, Cell<0>>, typename InitMachine<N-1>::type> {};
template<> struct InitMachine<0>: Machine<0, 0, Cell<0>> {};

template<typename MACHINE> struct Inc;
template<typename MACHINE> using Inc_t = typename Inc<MACHINE>::type;
template<size t PC, bool INLOOP, typename C, typename... CELLs>
struct Inc<Machine<PC, INLOOP, C, CELLS...>>:

Concat_ t<Machine<PC, INLOOP, C>, Inc_ t<Machine<PC - 1, INLOOP, CELLs...>>> {};
template<bool INLOOP, typename C, typename... CELLs>
struct Inc<Machine<(0, INLOOP, C, CELLs...>>:

Machine<0, INLOOP, Cell< C::value + 1 >, CELLs...> {};

template<typename MACHINE>

struct Left;

template<typename MACHINE>

using Left t = typename Left<MACHINE>::type;

template<size t PC, bool INLOOP, typename... CELLs>

struct Left<Machine<PC, INLOOP, CELLs...>>:
Machine< PC-1, INLOOP, CELLs...> {};
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BrainFuckZgi¥zs: RIRIThE A

BEMrBrainFuck{{Uhd: EAR#RIE

template<typename MACHINE, bool skip, char ...cs>
struct BrainFuck: MACHINE {};
template<typename MACHINE, bool skip, char ...cs>

using BrainFuck t = typename BrainFuck<MACHINE, skip, cs...>::type;
template<typename MACHINE, char ...cs>
struct BrainFuck<MACHINE, false, '+', cs...>:

BrainFuck t<MachineTrait::Inc_ t<MACHINE>, false, cs...> {};
template<typename MACHINE, char ...cs>
struct BrainFuck<MACHINE, false, '=-', cs...>:

BrainFuck t<MachineTrait::Dec t<MACHINE>, false, cs...> {};
template<typename MACHINE, char ...cs>
struct BrainFuck<MACHINE, false, '<', cs...>:

BrainFuck t<MachineTrait::Left t<MACHINE>, false, cs...> {};
template<typename MACHINE, char ...cs>
struct BrainFuck<MACHINE, false, '>', cs...>:

BrainFuck t<MachineTrait::Right t<MACHINE>, false, cs...> {};
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BrainFuckZgi¥zs: &tRochE A

fEHrBrainFuck{{hg: M & D%

template<typename MACHINE, char ...cs>
struct BrainFuck<MACHINE, false, '[', cs...> {
using EnableLoopedMachine = MachineTrait::EnableLoop t<MACHINE>;

template<typename IN, bool = MachineTrait::IsZero t<IN>::value>
struct Select: BrainFuck t<IN, true, cs...> {}; // skip
template<typename IN> // loop

struct Select<IN, false>: BrainFuck t<IN, false, cs...> {};

using Result = typename Select<EnableLoopedMachine>::type;

template<typename IN, bool = (! MachineTrait::IsZero t<IN>::value && IN::InLoop)>
struct Loop: IN {}; // skip

template<typename IN> // continue

struct Loop<IN, true>: BrainFuck t<IN, false, '[', cs...> {};

4

using type = typename Loop<Result>::type;
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BrainFuckZgi1¥28: &RIRITREE
RIEER

template<size t PC, bool INLOOP, typename ...CELLs>

inline const auto ToStr(Machine<PC, INLOOP, CELLs...>) {
constexpr const static char str[] = { CELLs::value ... };
return str;

}

template<typename T, T... cs>

constexpr auto operator "" brain fuck() {
using Machine = MachineTrait::InitMachine t<15>;
using Result = BrainFuck t<Machine, false, cs...>;

return ToStr(Result{});
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BrainFuckZg1¥zs: =MRITH

=EMAE:  https://godbolt.org/z/GTKxhc
A RS

e

+d
~7s

main:
subq $8, %rsp
movl SMachineTrait: :ToStr<...>(Machine<...>)::str, %edi
call puts
xorl %eax, %eax
addq $8, %rsp
ret

MachineTrait::ToStr<...>(Machine<...>)::str:
.string "Hello World!"
.string ""
.string
.string
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BrainFuckZgi¥2s: constexpri#ix
E Al E 2514

template<size t N>

class Stream {

public:
constexpr void push(char c) { data [idx ++] = c; }
constexpr operator const char*() const { return data ; }
constexpr size t size() { return idx ; }

private:
size t idx {};
char data [N]{};

}i
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BrainFuckZm1¥28: constexpri#ix

Y3 RERENT 2R

template<typename STREAM>
constexpr auto parse(const char* input, bool skip, char* cells,
size t& pc, STREAM&& output) -> size t {

const char* ¢ = input;

while(*c

) A

switch(*c) {

case '+': if (!skip) ++cells[pc];
case '=-': if (!skip) --cells[pc];

case '.': if (!skip) output.push(cells[pc]);

case '>': 1if (!skip) ++pc;

case '<': if (!skip) --pc;
case '[': {
while (!skip && cells[pc] != 0)

parse(c + 1, false, cells, pc, std::forward<STREAM>(output));
c += parse(c + 1, true, cells, pc, std::forward<STREAM>(output)) + 1;

} break;
case ']': return c - input;
default: break;
}
++c;
}
return ¢ - input;

break;
break;
break;
break;
break;
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BrainFuckZg1¥2s: constexpri#ix

Ea—ie:

constexpr size t CELL_SIZE = 16;
template<typename STREAM>
constexpr auto parse(const char* input, STREAM&& output) -> STREAM&& {
char cells[CELL_SIZE]{};
size t pc{};
parse(input, false, cells, pc, output);
return std::forward<STREAM>(output);

}

template<size t OUTPUT SIZE = 15>
constexpr auto brain fuck(const char* input) {
return parse(input, Stream<OUTPUT SIZE>{});

}
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BrainFuckZgi1¥28: constexpriia

ST https://godbolt.org/z/EYn7PG
WiE. BITHI{EM:

// compile time
constexpr auto res = brain fuck(R"(
+4++++++H [ SHHHH [ >HD> D>+ <KL > > > D> [ < [ <= ]>>.
> ittt S>> <— < b - ——— S>>+ >4+,
)" )i

puts(res);

// runtime
if (argc > 1) puts(brain fuck(argv[1l]));
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https://godbolt.org/z/EYn7PG

BrainFuckZgi¥zs: constexpri#ix

template<size t OUTPUT SIZE = 15>
constexpr auto brain fuck(const char* input);

=OUTPUT_SIZEZ/)\, &ELIF

brain_fuck git:(master) x clang++ —fno-exceptions ‘getcxxflags.py' -std=c+17 —-ftemplate-depth=9999 BrainFuckConstexpr.cpp & ./a.out
BrainFuckConstexpr.cpp:75:20: error: constexpr variable 'res' must be initialized by a constant expression
constexpr auto res = brain_fuck<5>(R"(

n

I T T o o o o D D D o o T o T

BrainFuckConstexpr.cpp:15:49: assignment to dereferenced one-past-the-end pointer is not allowed in a constant expression
constexpr void push(char c¢) { data_[idx_+] =

A

BrainFuckConstexpr.cpp:33:41: in call to '&output->push(32)'
case '.': if (!skip) output.push(cells[pc]); break;

BrainFuckConstexpr.cpp:53:5: in call to 'parse(&"\n ++++tt++ [ > H > > > <<<<= ] > e >+ [<] <] >> . \n >-—= bttt H
S>>+ >+ .\n "[0], false, &cells[0], pc, output)’
parse(input, False cells, pc, output);
BrainFuckConstexpr.cpp:60:12: in call to 'parse(&"\n ++++tt++ [+ [ > > > <<<<=] > >+ [<] < ] >> \n >=——= bttt +
5>+ >+ . \n "[0], output)’
return parse(lnput output);
BrainFuckConstexpr.cpp:75:26: in call to 'brain_fuck(&"\n +HHt+ 4 [ S [SH S HH S HHESH<<<<=] > >+ [<] < ]>> . \n >-== b+
.>>+ >+ . \n "Te])!
constexpr auto res = braln _fuck<5>(R"(
1 error generated.
brain_fuck git:(master) x |

O &i21B5, TRATFNEERub




BrainFuckZg1¥2s: constexpris

template<size t OUTPUT SIZE = 15>
constexpr auto brain fuck(const char* input);

AN{ali2 BUENE OUTPUT_SIZEFTEEE A/

// calculate output size
constexpr auto brain fuck output size(const char* input) -> size t {
struct {
size t sz{};
constexpr void push(...) { ++sz; }
} dummy;
return parse(input, dummy).sz + 1; // include '\O'

}

#define BRAIN FUCK(in) brain fuck< brain fuck output size(in) >(in)
constexpr auto res = BRAIN FUCK(R" (

Fhtttttt [ S+ [ S>> HH S>> H<KK<K= [ >4>4> -S>+ [ <] <-]>>.

S——e tHt+H+H+++ L, 55 <- <+t —————— e S>>+ >+,

)ll);
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constexpr vs &R TTIRFE
2R 1EAY 8]

» brain_fuck git:(master) x time clang+ -isysroot /Library/Developer/CommandLineTools/SDKs/MacOSX.sdk -std=c+17 Bra
inFuckConstexpr.cpp && ./a.out

clang++ -isysroot /Library/Developer/CommandLineTools/SDKs/MacOSX.sdk 0.12s user 0.03s system 98% cpu|0.146 total
Hello World!

» brain_fuck git:(master) x time clang+ -isysroot /Library/Developer/CommandLineTools/SDKs/MacOSX.sdk -std=c+17 —fte
mplate-depth=9999 BrainFuckTemplateMeta.cpp && ./a.out

clang+ -isysroot /Library/Developer/CommandLineTools/SDKs/MacOSX.sdk 3.65s user 0.26s system 98% cpu |3.970| total
Hello World!

0.146s vs 3.970s ! 27x speed up &



constexpr vs IR TTIRIE

1R TT http:/redd.it/jnz5p

Looks both scary and exciting at the same time. :P

After reading this code | gotta remove C++ from the programming languages | know list. Sweet
mother of god this is incredible! :)

Nice, definitely scary stuff though.
Where does one learn to use templates like that? | have no idea what I'm looking at

From my experience, templates like this are hard to casually read even if you are the one who
wrote them. It makes perfect sense when you are creating the monstrosity though.

Actually, for what it is, it's incredibly readable.
Awesome, Now make a c++ compiler with brainfuck :p

constexpr http://redd.it/jp7kO0u

Amazing, very neat, show the power of constexpr functions, way more readable than template.
Wow. Your constexpr code is vastly more readable than the template metaprogramming one.


http://redd.it/jnz5p1
http://redd.it/jp7k0u
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constexpr vs &R TTIRFE
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Constexpr all the things!

constexpr MLL THE-
THINGS!
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constexprg =

constexpr size t strLen(const char* str) {

return (*str == '\0') 2 0 : 1 + strLen(str + 1);

}
#define STR "hello world"
static assert(strLen(STR) == 11);

3
const char* str = "hello world";
// error: static assert expression is not an integral constant expression
static_ assert(strLen(str) == 11);

v
constexpr const char* str = "hello world";
static assert(strLen(str) == 11);
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constexpriZtR E =

= =5 &

template<class T>
constexpr bool is class v = ﬁ%ﬂi#%ft
std::is_class<T>::value;
template<size t N>

%Eﬁiitffﬁﬁ constexpr size t fibonacci =
fibonacci<N - 1> + fibonacci<N - 2>;

template<char c> template<>
constexpr bool is digit = constexpr size t fibonacci<0> = 0;

(c >= '0' && ¢c <= '9"); template<>
template<char c> constexpr size t fibonacci<l> = 1;
constexpr bool is digit or dot =

(is_digit<ec> || ¢ == '."); static assert(fibonacci<10> == 55);

static assert(! is digit<'x'>);
static assert(is _digit<'0'>);
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ERIAT

template<char ¢, char... cs>
constexpr bool is sign valid = ((¢ == '+' || ¢ == '=') && sizeof...(cs) > 0)
|| is_digit or dot<c>;
template<char... cs>
constexpr size t number of dots = ((¢s == '." 21 : 0) + ... + 0);
template<char ¢, char... cs>
constexpr bool is integer = is sign valid<c, cs...> &&
(is_digit<cs> && ...);
template<char... cs>
constexpr bool is double = is sign valid<cs...> &&
( (is_digit or dot<cs>) && ...) &&
number of dots<cs...> == 1;
template<char... cs>
constexpr bool is number valid = (is_integer<cs...> || is double<cs...>);
static_assert(is_number valid<'1l', '2', '3', '.', '4'>);

static assert(! is number valid<'a', 'b', 'c', 'd'>);
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constexpr KX & lambda

C++17%2, lambdaZii\ constexpr

// constexpr int fibonacci(int n);
auto fibonacci = [](int n) {
int a=0, b=1
for (int ¢ = 0;
int = a +
a
b

7
c < n; ++ ¢c) {
b;

t
b;
t;

}

return a;

}:

constexpr auto v = fibonacci(10);
static assert(v == 55);
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consteval/constinit

consteval

specifies that a function is an immediate function, that is, every call to the function must
produce a compile-time constant.

constinit

asserts that a variable has static initialization, i.e. zero initialization and constant
initialization, otherwise the program is ill-formed.



if constexpr
AR SRR F ER &R

struct AnyType {
template <typename T>
operator T();

}i
template <typename T>
consteval size t CountMember (auto&&... Args) ({
if constexpr (requires { T{ Args... }; }) {
return CountMember<T>(Args..., AnyType{});
} else {
return sizeof...(Args) - 1;
}

}

struct Test { int a; int b; int c; int d; };
static assert(CountMember<Test>() == 4);

O 1 LTS HE ST LRI BAMIEK JIRT, C++20 conceptisit

O = RAMEK BT, TERRIMSENTHTE—5 RaaL
O = BAMEK LN, FERMRNSENE
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constexprazs. Bk

vector( std::initializer list<T> init, (since C++11)
const Allocator& alloc = Allocator() ); (10) (until C++20)

constexpr vector( std::initializer list<T> init,
const Allocator& alloc = Allocator() );

(since C++20)]

~vector(); (until C++20)
constexpr ~vector(); [(since C++20)I

template< class RandomIt, class Compare > (unti
void sort( RandomIt first, RandomIt last, Compare comp ); 3) C++20)
template< class RandomIt, class Compare > (since
constexpr void sort( RandomIt first, RandomIt last, Compare comp ); C++20)
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constexprifr i R EX - MLt

e ft

struct OptionalTrivially {};
template <typename T, typename Contained>
struct OptionalNonTrivially {
~OptionalNonTrivially() {
i1f (static_cast<T*>(this)->initialized ) {
static cast<T*>(this)->storage .data.~Contained();

}
}:

template <typename Contained>
struct Optional: conditional t<is trivially destructible v<Contained>,
OptionalTrivially,
OptionalNonTrivially<Optional<Contained>, Contained>> {
constexpr Optional& operator=(Contained&& data) {
storage .data = std::move(data);
initialized = true;
return *this;
}
Storage<Contained> storage ;
bool initialized {};
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constexprifria k&£ - (£ FHif constexpr

template <typename Contained>
struct Optional {
constexpr Optional& operator=(Contained&& data) {
storage .data = std::move(data);
initialized = true;
return *this;

}
constexpr ~Optional() {
1f constexpr(! is trivially destructible v<Contained>) {
if (initialized ) {
this->storage .data.~Contained();
initialized = false;
}
}
}

Storage<Contained> storage ;
bool initialized {};
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constexprifT ¥y BRI ZY - (EFRAMLE 2R

template <typename Contained>
struct Optional {
constexpr Optional& operator=(Contained&& data) {
storage .data = std::move(data);
initialized = true;
return *this;

}

constexpr ~Optional() requires (! is trivially destructible v<Contained>) ({
if (initialized ) {
this->storage .data.~Contained();
}
}

constexpr ~Optional() = default;

Storage<Contained> storage ;
bool initialized {};

37/57



#¥MUndefined Behaviour

const double x1=100/0; €
const int x2 =

numeric limits<int>::min() / -1; G’ constexpr int bar() {

int* p = nullptr;

constexpr double yl1=100/0; G’ return *p;

constexpr int y2 = }
numeric limits<int>::min() / -1; ¢,

_ . constexpr auto foo = bar(); "
ﬂwarnmg: division by zero

9 no warning in clang 0 error: dereferencing a null pointer
9 error: division by zero is not a constant expression
9 error: overflow in constant expression
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#¥MUndefined Behaviour

. _ constexpr inté& foo(){
constexpr 1nt foo(const int *p) {

int = 23:
return *(p + 12); ;etufn X3 ’
} 4

}

constexpr void bar() { constexpr int bar() {
constexpr int arr[10]{};

i constexpr int x = foo();
constexpr int x = foo(arr); P ()7 "
) return Xx;

}
0 error; array subscript value '12' is outside the bounds of array

O error: constexpr variable 'x' must be initialized by a constant
‘arr' of type 'const int [10]'

expression. note: read of variable whose lifetime has ended
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#MUndefined Behaviour

constexpr int foo(int x) {

if(x) return 1; W HFRBENEE
}
constexpr void push back(Value t v) {
void bar(){ if (m _size >= Size) {
constexpr int x = foo(0); " throw std::range error("Index past end
} of vector");
} else {
€ error: ‘constexpr call flows off the end of the function m_data[m_size++] = std::move(t_v);
}
BT B : https:/github.com/trailofbits/constexpr- }
everything
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https://github.com/trailofbits/constexpr-everything
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“m1xHEREEMTJdson (Parser Combinator)

5t¥Talk: CppCon 2017: Ben Deane & Jason Turner “constexpr ALL the Things!”

constexpr auto jsv = R"({
"feature-x-enabled": true,
"value-of-y": 1729,

"z-options": {"a": null,
"b": "220 and 284",
"c¢": [6, 28, 496]} }
) "_Json;

if constexpr (jsv["feature-x-enabled"]) {
// code for feature x

} else {
// code when feature x turned off

}
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https://www.youtube.com/watch?v=PJwd4JLYJJY

smiFERfE T Json (Parser Combinator)

Parser Combinator:

template <typename T>

using Parser = auto(*)(string view) -> optional<pair<T, ParserInput>>;

// a parser for skipping whitespace
constexpr auto skip whitespace() {
constexpr auto ws_ parser = make char parser(' ')
| make char parser('\t')
| make char parser('\n')
| make char parser('\r');
return many(ws_parser, std::monostate{}, [] (auto m, auto) { return m; });

}

// parse a JSON array
static constexpr auto array parser() {
return make char parser('[') <
separated by val(value parser(),
skip whitespace() < make char parser(','),
Sizes{l, 0}, std::plus<>{})
> skip whitespace()
> (make char parser(']') | fail(']', []1 { throw "expected ]"; }));
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YRR HA TEMZIAT(LLT DT 5R)

https://github.com/hanickadot/compile-time-regular-expressions

struct date {
std::string view year;
std::string view month;
std::string view day;

}:

std::optional<date> extract date(std::string view s) {
if (auto [whole, year, month, day] =
ctre::match<" (\\d{4})/(\\d{1,2})/(\\d{1,2})">(s); whole) {
return date{year, month, day};
} else {
return std::nullopt;

}
}
static assert(extract date("2018/08/27"sv).has value());
static assert((*extract date("2018/08/27"sv)).year == "2018"sv);
static assert((*extract date("2018/08/27"sv)).month == "08"sv);
static assert((*extract date("2018/08/27"sv)).day == "27"sv);
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https://github.com/hanickadot/compile-time-regular-expressions

constexpr-sql (3%)3 N fFED 1T 23)

https://github.com/mkitzan/constexpr-sql

using books = sqgl::schema<"books", using authored = sql::schema<"authored",
sgl::index<"title">, sgl: :index<>,
sql::column<”"title", std::string>, sql::column<”"title", std::string>,
sql::column<"genre", std::string>, sqgl::column<"name", std::string>>;

sql::column<"year", unsigned>,
sqgl::column<"pages", unsigned>>;

using query = sgl::query<R"(
SELECT title AS book, name AS author, year, pages
FROM books NATURAL JOIN (SELECT * FROM authored WHERE name = "Harlan Ellison")
WHERE year = 1967 OR year >= 1972 AND genre = "science fiction"
)", books, authored>;

authored a { sqgl::load<authored>("tests/data/authored.tsv", '\t') };
books b { sqgl::load<books>("tests/data/books.tsv", '"\t') };

for (query q { b, a }; auto const& [book, author, year, pages]: q)
std::cout << book << '\t' << author << '\t' << year << '\t' << pages << '\n';
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https://github.com/mkitzan/constexpr-sql

graph-ds| (iBERSOE,

https://github.com/godsme/graph-dsl

using sub graph 1 = SUBGRAPH(
(root 0 , (port 1) -> node 8
port 2) -> MAYBE(cond 2,

(node 5 , (port 5) -> node 8

(

, (port 4) -> FORK(node 5, node 4,
(
(

node 3)

(node 3 , (port 8) -> FORK(node 8, node 6)

(port _9) -> node 7));
using sub graph 2 = SUBGRAPH(
(root 0 , (port 1) -> node 9),
(root 1 , (port 2) -> MAYBE(cond 2,
14
(node_ 11 ,
, (port 12) -> node 15));
using graph = GRAPH(
(root 0, root 1),
(cond 3) -> sub graph 1,
(cond 4) -> sub graph 2);

(
(
(
(

graph g;
while (g.refresh(context) == OK) { };

port 3) -> EITHER(cond 1,
port 11) -> FORK(node 13,

node 11)
node 12,
node 14)

spX18)

MAYBE (cond 2, node 8))),

port 6) -> FORK(node 4, MAYBE(cond 2, node 3))),

node 13)),
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https://github.com/godsme/graph-dsl

constexpric/wizE




boost::hana

https://www.boost.org/doc/libs/1_61_0/libs/hana/doc/html/index.html

constexpr auto result = append(make tuple(type c<int>, type c<double>), type c<long>);
static assert(make basic tuple(type c<int>, type c<double>, type c<long>) == result);

constexpr auto result = concat(make tuple(type c<int>, type c<double>),
make tuple(type c<long>, type c<float>));
static_assert(make basic tuple(
type c<int>, type c<double>, type c<long>, type c<float>
) == result);

auto result = partition(tuple t<int, double, double, int>,

[1(auto x) { return x == type c<int>; });
static_assert(make pair(tuple t<int, int>, tuple t<double, double>) == result);
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https://www.boost.org/doc/libs/1_61_0/libs/hana/doc/html/index.html

holo

‘H1¥HARanges: https://github.com/godsme/holo

constexpr static auto sorted non leaf nodes =
all decedents map
| holo::sort([](auto 1, auto r) { return holo::contains(holo::first(l), holo::second(r)); })
| holo::transform([](auto elem) { return holo::first(elem); })
| holo::reverse();

constexpr static auto root nodes =
holo::1ist t<NODES...>

| holo::filter([](auto elem){
return decltype(elem)::type::is root == holo::true c; })
| holo::transform([](auto elem){

return holo::type c<typename decltype(elem)::type::node type>;
})i
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https://github.com/godsme/holo
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e constexpr_trace/constexpr_assert
e for constexpr & 25 B



constexpr_trace/constexpr_assert

P0596

constexpr int sqr(int n) {
if (n > 100) {
std: :constexpr report("Largish sqr operand", n);

}

return n*n;

}
constexpr int nl = sqr(128); "

int x = 1000;
int n2 = sqr(x); ‘g

0 Some kind of output, ideally.
9 No diagnostic output.
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http://www.open-std.org/jtc1/sc22/wg21/docs/papers/2017/p0596r0.html

for constexpr & §35 & 54

https://twitter.com/cor3ntin/status/1127210941718962177
P1306R1: Expansion statements

#include <iostream>
#include <experimental/meta>
namespace meta = std::experimental: :meta;

namespace n {
struct hello {};
int world;

}i

int main() {

static constexpr auto range = meta::range(reflexpr(n));
for...(constexpr auto member: range)

std::cout << meta::name of(member) << " ";
return 0;
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https://twitter.com/cor3ntin/status/1127210941718962177
https://wg21.link/p1306
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Reference

e Introduction to C++ Metaprogramming

e C++ Weekly - Ep 231 - Multiple Destructors in C++20?! How and Why
» Exploring Undefined Behavior Using Constexpr

e CppCon 2017: Ben Deane & Jason Turner “constexpr ALL the Things!”
o FRAYIEZE https://netcan.github.io/

e BT https://github.com/netcan/recipes

o SEMHSI{EF https://github.com/netcan/presentation
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http://odinthenerd.blogspot.com/2014/07/introduction-to-c-metaprogramming-part-1.html
https://www.youtube.com/watch?v=A3_xrqr5Kdw
https://shafik.github.io/c++/undefined%20behavior/2019/05/11/explporing_undefined_behavior_using_constexpr.html
https://www.youtube.com/watch?v=PJwd4JLYJJY
https://netcan.github.io/
https://github.com/netcan/recipes
https://github.com/netcan/presentation
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