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Enum evolution



enum {

TCP_LINK,

UDP_LINK,

SCTP_LINK,

MAX_LINKS = SCTP_LINK + 1

};

Enum evolution



enum link_type {

TCP_LINK,

UDP_LINK,

SCTP_LINK,

MAX_LINKS = SCTP_LINK + 1

};

Enum evolution



enum class link_type { // C++11

TCP_LINK,

UDP_LINK,

SCTP_LINK,

MAX_LINKS = SCTP_LINK + 1

};

Enum evolution



enum class link_type: unsigned char { // C++11

TCP_LINK,

UDP_LINK,

SCTP_LINK,

MAX_LINKS = SCTP_LINK + 1

};

Enum evolution



enum class link_type: unsigned char;  // C++11

enum class link_type: unsigned char { // C++11

TCP_LINK,

UDP_LINK,

SCTP_LINK,

MAX_LINKS = SCTP_LINK + 1

};

Enum evolution



enum class link_type: unsigned char;  // C++11

enum class link_type: unsigned char { // C++11

TCP_LINK [[deprecated("Use SCTP instead")]], // C++17

UDP_LINK,

SCTP_LINK,

MAX_LINKS = SCTP_LINK + 1

};

Enum evolution



enum class link_type: unsigned char;  // C++11

enum class link_type: unsigned char {           // C++11

TCP_LINK [[deprecated("Use SCTP instead")]], // C++17

UDP_LINK,

SCTP_LINK,

MAX_LINKS = SCTP_LINK + 1

};

using enum links; // C++20

Enum evolution



Syntax



enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

link_type scoped = link_type::TCP_LINK;

Syntax



enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

link_type scoped = link_type::TCP_LINK;

using enum link_type;

link_type unscoped = UDP_LINK;

Syntax

// works as

using link_type::TCP_LINK;

using link_type::UDP_LINK;

using link_type::SCTP_LINK;

using link_type::MAX_LINKS;



enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

link_type scoped = link_type::TCP_LINK;

using enum link_type;

link_type unscoped = UDP_LINK;

using enum link_type::MAX_LINKS;

Syntax



Use cases



enum class link_type: unsigned char
{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };
// ...
std::string_view to_string(link_type link) {

switch (link) {

case link_type::TCP_LINK:   return "TCP link";
case link_type::UDP_LINK:   return "UDP link";
case link_type::SCTP_LINK:  return "SCTP link";
default: return "Unsupported link";

}
}

Use cases: cozy switching



enum class link_type: unsigned char
{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };
// ...
std::string_view to_string(link_type link) {

switch (link) {
using enum link_type;
case TCP_LINK: return "TCP link";
case UDP_LINK: return "UDP link";
case SCTP_LINK: return "SCTP link";
default: return "Unsupported link";

}
}

Use cases: cozy switching



namespace networking {

enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

}

// ...

networking::link_type get_link_type() {

// ...

return networking::link_type::SCTP_LINK;

}

Use cases: import into namespace



namespace networking {

enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

using enum link_type; // imports enumerators into namespace

}

// ...

networking::link_type get_link_type() {

using namespace networking;

return SCTP_LINK; // “unscoped” AND strongly-typed

// return 1;  error: cannot convert 'int’

// to 'networking::link_type’

}

Use cases: import into namespace



enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

class Links {

public:

Links() = default;

using enum link_type;

};

static_assert(link_type::TCP_LINK == Links().TCP_LINK);

static_assert(link_type::TCP_LINK == Links::TCP_LINK);

Use cases: import into struct/class



enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

class Links {

public:

Links() = default;

private:

using enum link_type;

};

static_assert(link_type::TCP_LINK == Links().TCP_LINK);

// error: 'link_type Links::TCP_LINK' is private within this context

Use cases: import into struct/class





enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

class Links {

public:

using enum link_type;

};

class Link_impl: public Links {};

static_assert(link_type::TCP_LINK == Link_impl().TCP_LINK);

Use cases: import into struct/class



enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

class Links {

public:

using enum link_type;

};

class Link_impl: public Links {};

static_assert(link_type::TCP_LINK == Link_impl().TCP_LINK);

Use cases: import into struct/class

// works as using-directive,

// no actual declaration

using link_type::TCP_LINK;

using link_type::UDP_LINK;

using link_type::SCTP_LINK;

using link_type::MAX_LINKS;



Pitfalls



enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

enum class more_links { SCTP_LINK, DCCP_LINK, RDP_LINK };

using enum link_type;

using enum more_links; // error: 'more_links
more_links::SCTP_LINK' conflicts with a previous declaration

Pitfalls



enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

class Links {

using enum link_type;

using enum link_type;

// error: redeclaration of 'using link_type::TCP_LINK’

// error: redeclaration of 'using link_type::UDP_LINK’

// error: redeclaration of 'using link_type::SCTP_LINK’

// error: redeclaration of 'using link_type::MAX_LINKS'

};

Pitfalls



enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

using enum link_type;

using enum link_type; // Ok

namespace links {

using enum link_type;

using enum link_type; // Ok

}

Pitfalls



enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

struct Links {

using enum link_type;

};

struct Link_impl: Links {

using enum link_type; // Ok - shadowing

};

Pitfalls



enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

enum class more_links { SCTP_LINK, DCCP_LINK, RDP_LINK };

struct Links {

using enum link_type;

using enum more_links; // error: redeclaration

};

struct Link_impl: Links {

using enum more_links; // Ok – both are in place

};

Pitfalls



enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

struct Links {

using enum link_type;

};

struct Link_impl: Links {

static consexpr auto TCP_LINK = “42”; // Ok

};

Pitfalls



#include <linux/netlink.h> // #define MAX_LINKS 32

enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

//                               ^ error: expected identifier

Pitfalls



enum class link_type: unsigned char

{ TCP_LINK, UDP_LINK, SCTP_LINK, MAX_LINKS = SCTP_LINK + 1 };

// ...

#include <linux/netlink.h> // MAX_LINKS became 32

using enum link_type;

// MAX_LINKS still 32

Pitfalls



using enum:
+ shorter, expressive code

— “invisible” constants
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