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3aTpaBouyKa

struct Employee

{
std::string name;
int age = {},
bool onVacation = false;
int experience = {};
i
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3aTpaBouyKa

/// @Json
struct Employee
{
std::string name;
int age = {};
/// @Json{ key: on_vacation }
bool onVacation = false;
/// @Json{ ignore: true }
int experience = {};

+s
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/// @Json
struct Employee
{
std::string name;
int age = {};
/// @Json{ key: on_vacation }
bool onVacation = false;
/// @Json{ ignore: true }
int experience = {};

+s

3aTpaBouyKa

int main()

auto bob = Employee {
.nhame = "Bob",
.age = 30,

.onVacation = true,
.experience = 7

1,

std::string json = rgen::toJson<tEmployee>(bob);
std::printtn("{}", json),
// {"age":30,"name":"Bob", "on_vacation":true}
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/// @Json
struct Employee
{
std::string name;
int age = {};
/// @Json{ key: on_vacation }
bool onVacation = false;
/// @Json{ ignore: true }
int experience = {};

+s

3aTpaBouyKa

int main()

auto bob = Employee {
.nhame = "Bob",
.age = 30,

.onVacation = true,
.experience = 7

1,

std::string json = rgen::toJson<tEmployee>(bob);
std::printtn("{}", json),
// {"age":30,"name":"Bob", "on_vacation":true}
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std::string json = rgen::toJson<tEmployee>(bob);
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std::string json = rgen::toJson<tEmployee>(bob);

template <typename T>
std::string toJdson(const T& obj)
{
nlohmann::json j;
fromTypeToJdson(j, obj);
return j.dump();
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std::string json = rgen::toJson<tEmployee>(bob);

template <typename T>
std::string toJdson(const T& obj)
{
nlohmann::json j;
fromTypeToJdson(j, obj);
return j.dump();
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template <typename T>
void fromTypeToJdson(nlohmann::json& json, const T& val);

CreHepupoBaHoO:

template<>

void fromTypeToJson(nlohmann::json& json, const Employee& val)

{
fromTypeToJdson(json['"name"], val.name);
fromTypeToJson(json['"age"], val.age);
fromTypeToJson(json["on_vacation"], val.onVacation);

10
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template <typename T>
void fromTypeToJson(nlohmann::json& json, const T& val)

requires std::is_integral_v<T> || std::is_floating_point_v<T>
{

json = val;
b

template <>
inline void fromTypeToJson(nlohmann::json& json, const std::string& val)

{

json = val;

/]
11
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/// @Json
struct Employee public class Employee
{ {
q: - , _ public String name;
std::string name; oublic int age:
int age = {};
/// @3Ison{ key: on_vacation } @JsonProperty("on_vacation")
_ public boolean onVacation;
bool onVacation = false;
/// @Json{ ignore: true } @JsonIgnore
int experience = {}: public int experience;
Iy }
author: Jeremy Kratz, source: https://github.com/isocpp/logos, license: isocpp.org 12
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1.C++26
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AHanorm B C++

1.C++26
OueHb XAew

2.Boost.PFR, Magic Enum v noaoGHble

BbDKMMAKT BCE UYTO MOXHO W3 WAO/MOHHOW Marmm, O4YeHb MPOCTO
MCMNOMb30BaTb, HO HE BCE CLEeHapunm MPUMEHEHUS BO3MOXHbI

17
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AHanorm B C++

1.C++26
OueHb XAew

2.Boost.PFR, Magic Enum v noaoGHble
BbbKMMalOT BCe UYTO MOXHO W3 WabnoHHOW Marmm, O4YeHb MNPOCTO
ncnosnb3oBaTb, HO He BCe cuUeHapunm MNPUMEHEHUA BO3MOXHbI

3.easy_reflection_cpp, clReflect,

OnupawTca Ha frontend komnunaTopa (nNAaarnMH K KOMNUAATOPY,
aHann3 4depe3 clangAST, MaTyepbl U T.4.)

18
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use serde::{Serialize, Deserialize};

#[derive(Clone, PartialEqg,
Serialize, Deserialize)]
struct User {
name: String,
age: u32,

Derive

20
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use serde::{Serialize, Deserialize};

#[derive(Clone, PartialkEq,
Serialize, Deserialize)]
struct User {
name: String,
age: u32,

Derive

21
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use serde::{Serialize, Deserialize};

#[derive(Clone, PartialEqg,
Serialize, Deserialize)]
struct User {
name: String,

age: u32,

Derive

fn main() {

let alice = User {

name: "Alice".to_string(),

age: 30,

};

let cloned = alice.clone();

println! ("Equal? {}", alice cloned); // true

let json = serde_json::to_string(&alice).unwrap();

println!("{}", json); // { "name": "Alice", "age": 30 }

22
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use serde::{Serialize, Deserialize};

#[derive(Clone, PartialEqg,
Serialize, Deserialize)]
struct User {
name: String,

age: u32,

Derive

fn main() {

let alice = User {

name: "Alice".to_string(),

age: 30,

};

let cloned = alice.clone();

println!("Equal? {}", alice cloned); // true

let json = serde_json::to_string(&alice).unwrap();

println!("{}", json); // { "name": "Alice", "age": 30 }

23
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#include <rgen/derive.h>
#include <string>

/// @Derive

struct User

{
RGEN_DERIVE(friend, User,

RGEN_Equals, RGEN_Json)

std::string name;
int age = {};
i

Derive

24
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#include <rgen/derive.h> int main()

#include <string> {

auto alice = User {

/// @Derive .name = "Alice",

struct User .age = 30

{ I

RGEN_DERIVE(friend, User,
RGEN_Equals, RGEN_Json) auto copy = alice;

std::println("{}", copy == alice);
std::string name; // true
int age = {};
}; auto json = rgen::toJson<User>(alice);
std::println("{}", json);
// {"age":30, "name":"Alice"}

25



FrPYNMNA KOMMOAHUN

p— . C++
2 Redkit Lab C: Russia

Derive

#define INTERNAL_DERIVE_1(Prefix, Type, al) \
al(Prefix, Type)

#define INTERNAL_DERIVE_2(Prefix, Type, al, a2) \
al(Prefix, Type) INTERNAL_DERIVE_1(Prefix, Type, a2)

// ... n TakKk 9 pas

// Makpoc Ana Bblbopa HYXHOro KonmyecTBa aprymMeHTOB
#define INTERNAL_DERIVE_SELECT(_1, 2, N, ...) N
#define RGEN_DERIVE(Prefix, Type, ...) \
INTERNAL_DERIVE_SELECT(__VA_ARGS__, \
INTERNAL_DERIVE_2, \
INTERNAL_DERIVE_1) \
(Prefix, Type, __ VA_ARGS_ )

26
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Derive

RGEN_DERIVE(friend, User,
RGEN_Equals, RGEN_Json)

RGEN_Equals(friend, User)
RGEN_Json(friend, User)

27
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Derive

#define RGEN_Equals(Prefix, Type)
Prefix bool operator==(const Type& lhs, const Type& rhs);
Prefix bool operator!=(const Type& lhs, const Type& rhs);

#define RGEN_Less(Prefix, Type)
Prefix bool operator<(const Type& Lhs, const Type& rhs);

28
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Derive

#define RGEN_Equals(Prefix, Type) \
Prefix bool operator==(const Type& lhs, const Type& rhs); \
Prefix bool operator!=(const Type& lhs, const Type& rhs);

#define RGEN_Less(Prefix, Type) \
Prefix bool operator<(const Type& Lhs, const Type& rhs);

#define RGEN_QStream(Prefix, Type) \
Prefix QDataStream& operator<<(QDataStream& out, const Type& info); \
Prefix QDataStream& operator>>(QDataStream& in, Type& info);

29
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Derive

#define RGEN_Equals(Prefix, Type) \
Prefix bool operator==(const Type& lhs, const Type& rhs); \
Prefix bool operator!=(const Type& lhs, const Type& rhs);

#define RGEN_Less(Prefix, Type) \
Prefix bool operator<(const Type& Lhs, const Type& rhs);

#define RGEN_QStream(Prefix, Type) \
Prefix QDataStream& operator<<(QDataStream& out, const Type& info); \
Prefix QDataStream& operator>>(QDataStream& in, Type& info);

- RGEN_Json

- RGEN_Hasher (6biTb knw4oM std Xxauw-manos)

- RGEN_QHasher (6biTb Kniodom Qt Xaw-manos)

- RGEN_QVariantMap (cepunannsauuma B QVariantMap)

30



FrPYNMNA KOMMOAHUN

Il #2 Redkit Lab

CUCTEMBI

Ntk 3 C++
C Russial

/// @Derive
struct Point

{
RGEN_DERIVE(friend, Point,
RGEN_Equals, RGEN_Less)
double x = {};
double y = {};
i

Derive

template <typename T>
struct PointTempl

{
T X

Ty

{};
{};

/// @Derive
using PointInt = PoilntTempl<int>;
RGEN_DERIVE(, PointInt, RGEN_Equals, RGEN_Less);

31
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Derive
#ifdef __ linux__
# define DECL_EXPORT __attribute__ ((visibility("default")))
#  define DECL_IMPORT __attribute_ ((visibility("default")))
#ellf defined(_WIN64) || defined(_WIN32)
# define DECL_EXPORT __declspec(dllexport)
# define DECL_IMPORT __declspec(dllimport)
#else

# define DECL_EXPORT
# define DECL_IMPORT
#endif

32
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/// @Derive template <typename T>
struct Point struct PointTempl
{ {
RGEN_DERIVE(friend DECL_EXPORT, Point, T x = {};
RGEN_Equals, RGEN_Less) Ty ={};
}
double x = {};
double y = {3}; /// @Derive
}; using PointInt = PointTempl<int>;

RGEN_DERIVE(DECL_EXPORT, PointInt,
RGEN_Equals, RGEN_Less);

33
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Onepatopbl: ‘==', <’ ‘<<’ ..

#define RGEN_Equals(Prefix, Type)
Prefix bool operator==(const Type& Lhs, const Type& rhs);
Prefix bool operator!=(const Type& Lhs, const Type& rhs);

34
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Onepatopbl: ‘==', <’ ‘<<’ ..

#define RGEN_Equals(Prefix, Type)
Prefix bool operator==(const Type& Lhs, const Type& rhs);
Prefix bool operator!=(const Type& Lhs, const Type& rhs);

bool operator!=(const Type& Lhs, const Type& rhs) {
return !(lhs == rhs);

35
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/// @QEquals
struct Point

{

Onepatopbl: ‘==', '<’', ‘<<’

/ / roont

bool operator==(const Point& Lhs, const Point& rhs) {

RGEN_Equals(friend, Point) bool res = true;

double x
double y

I

= {};
= {};

res &= rgen::equals(lhs.x, rhs.x);
res &= rgen::equals(lhs.y, rhs.y);
return res;

36
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/// @QEquals
struct Point

{

Onepatopbl: ‘==', '<’', ‘<<’

/ / roont

bool operator==(const Point& Lhs, const Point& rhs) {

RGEN_Equals(friend, Point) bool res = true;

double x
double y

I

= {};
= {};

res &= rgen::equals(lhs.x, rhs.x);
res &= rgen::equals(lhs.y, rhs.y);
return res;

37
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OnepaTtopul: ‘==', '<’, ‘<<’ ...

template <typename T>
bool equals(const T& Lhs, const T& rhs) {
return lhs == rhs;

template <>
inline bool equals<double>(const double& lhs, const double& rhs) {
/// Peann3auusa nog 4ucna c nnaaBawllein TOUYKOW

template <>
inline bool equals<float>(const float& lhs, const float& rhs) {
/// Peann3auusa nojg 4ucna c nnaBawllein TOUYKOW

38
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Onepatopsl: ‘==', ‘<’, ‘<<’,

#define RGEN_Less(Prefix, Type)
Prefix bool operator<(const Type& Llhs, const Type& rhs);

39
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/// @Less
struct Date bool operator<(const Point& Lhs, const Point& rhs) {
{ return std: :make_tuple(
RGEN_Less(friend, Date) Lhs.year,
lhs.month,
int year = {}; lhs.day
int month = {}; ) < std::make_tuple(
int day = {}, rhs.year,
}; rhs.month,
rhs.day

),

40
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Onepatopbl: ‘==', <’ ‘<<’ ..

#define RGEN_QStream(Prefix, Type)
Prefix QDataStream& operator<<(QDataStream& out, const Type& info);
Prefix QDataStream& operator>>(QDataStream& in, Type& info),;

41
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Onepatopbl: ‘==', <’ ‘<<’ ..

/// @QEquals
struct Point

{

I

RGEN_QStream(friend, Point)

double x = {};
double y = {};

QDataStream& operator<<(QDataStream& out,
const Point& obj) {
out
<< 0bj.Xx
<< obj.y;
return out;

42
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enum class Color
{

Red,

Green,

Blue

Enum

44
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Enum

enum class Color void main()

{ {
Red if (foo::toString(Color::Red) == "Red")
Green std::println("nice!");
Blue ¥

}

45
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Enum

enum class Color

{
Red, ///< KpacHbli

Green, ///< 3eneHuiin
Blue ///< CuHun

46
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Enum
/// @Enum : ;
void main()
enum class Color
{ {

) if (rgen::Enum<Color>::toString(Color: :Red)
Red, ///< KpacHblii Y

) == "KpaCHblVlu) {
Green, ///< 3eneHsbli

) std::println("nice!");
Blue ///< CuHWUm

47
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JsonSchema
{

enum class ContactType "$schema": "https://json-schema...",
{ "properties": {

Email = 0, uageu: {

Telephone = 1 "description": "BospacT",
} "type": "integer"

I

/// @JIsonSchema
struct User

"contact": {
"enum": [ 0, 1 ],

{ "type": "integer"
std::string name,; 1,
int age; ///< Bo3spacT "name": { "type": "string" }
ContactType contact; 1,

} "title": "User",

Iltypell: IlobjeCtll



FrPYNMNA KOMMOAHUN

“< Redkit Lab

@ C++

(]
Russia
JsonSchema
{
enum class ContactType "$schema": "https://json-schema...",
{ "properties": {
Email = 0O, "age": {
Telephone = 1 "description": "BospacT",
} "type": "integer"
I
/// @JsonSchema "contact": {
struct User "enum": [ 0, 1 ],
{ "type": "integer"
std::string name; 1,
int age; ///< Bo3spacT "name": { "type": "string" }
ContactType contact; 1,
} "title": "User",
lltypell: IlobjeCtll
3 49
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JsonSchema
{

enum class ContactType "$schema": "https://json-schema...",
{ "properties": {

Email = 0, nagen: {

Telephone = 1 "description": "BospacT",
} "type": "integer"

I

/// @JIsonSchema
struct User

"contact": {
"enum": [ 0, 1 ],

{ "type": "integer"
std::string name,; 1,
int age; ///< Bo3pacT "name": { "type": "string" }
ContactType contact; 1,

} "title": "User",

Iltypell: IlobjeCtll
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/// @JsonSchema
struct Company

{

I

User director;
bool certified;

std: :vector<User>

users;

JsonSchema
{

"$schema": "https://json-schema...",
"properties": {

"certified": { "type": "boolean" },
"director": {...},

"users": {
"items": {
"$ref": "#/properties/director”
I
"type": "array"
}
I

"title": "Company",
"type": "object"
}

51
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/// @JsonSchema
struct Company

{

I

User director;
bool certified;

std: :vector<User>

users;

JsonSchema
{

"$schema": "https://json-schema...",
"properties": {

"certified": { "type": "boolean" },
"director": {...},

"users": {
"items": {
"$ref": "#/properties/director”
I
"type": "array"
}
I

"title": "Company",
"type": "object"
}

52
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/// @JsonSchema
struct Company
{
User director;
bool certified;

std: :vector<User> users;

I

JsonSchema
{

"$schema": "https://json-schema...",
"properties": {

"certified": { "type": "boolean" },
"director": {...},

"users": {
"items": {
"$ref": "#/properties/director"
I
"type": "array"
}
I

"title": "Company",
"type": "object"

53
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MetaModel @
/// @MetaModel { type: Class }
/// @Display CyuwecTtBo
struct Living : mml::BaseClass {
/// @Display Wwmsa
/// @MetaModel { min: 1, max: 100 }
std::string name;
/// @Display Bo3pacT
/// @MetaModel { min: O, max: 1000 }
int age = 1;
i
/// @MetaModel { type: Class }
/// @Display Cobaka
struct Dog : Living {
/// @Display [py3bs
std::vector<std::shared_ptr<Living>> friends;

b 54
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MetaModel @
/// @MetaModel { type: Class }
/// @Display CyuwecTtBo
struct Living : mml::BaseClass {
/// @Display Wwmsa
/// @MetaModel { min: 1, max: 100 }
std::string name;
/// @Display Bo3pacT
/// @MetaModel { min: O, max: 1000 }
int age = 1;
i
/// @MetaModel { type: Class }
/// @Display Cobaka
struct Dog : Living {
/// @Display [py3bs
std::vector<std::shared_ptr<Living>> friends;

I 55
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MetaModel @
/// @MetaModel { type: Class }
/// @Display CyuwecTtBo
struct Living : mml::BaseClass {
/// @Display Wwmsa
/// @MetaModel { min: 1, max: 100 }
std::string name;
/// @Display Bo3pacT
/// @MetaModel { min: 0, max: 1000 }
int age = 1;
i
/// @MetaModel { type: Class }
/// @Display Cobaka
struct Dog : Living {
/// @Display [py3bs
std::vector<std::shared_ptr<Living>> friends;

I 56
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MetaModel @
/// @MetaModel { type: Class }
/// @Display CywecTBoO

struct Living : mml::BaseClass { (::) LJ\Hr1g
/// @Display WwmA
/// @MetaModel { min: 1, max: 100 } String name
std::string name; Integer age = 1
/// @Display Bo3pacT ~ '
/// @MetaModel { min: O, max: 1000 } ZX

int age = 1;

i

/// @MetaModel { type: Class } (::) D

/// @Display Cobaka °9

struct Dog : Living { Set<Living> friends
/// @Display [Apy3bs

std::vector<std::shared_ptr<Living>> friends;

I 57
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MetaModel @

/// @MetaModel { type: Class }

/// @Display CywecTBoO

struct Living : mml::BaseClass {
/// @Display WwmA
/// @MetaModel { min: 1, max: 100 }
std::string name;
/// @Display Bo3pacT
/// @MetaModel { min: O, max: 1000 }
int age = 1;

i

/// @MetaModel { type: Class }

/// @Display Cobaka

struct Dog : Living {
/// @Display [py3bA
std::vector<std::shared_ptr<Living>> friends;

I

<rdf:RDF xmlns:rdf="http://www.w3.0rg...">

<Dog rdf:about="#_db9a4e32">
<Living.name>bapcyk</Living.name>
<Living.age>3</Living.age>

</Dog>

<Dog rdf:about="#_ac9a4e32'">
<Living.name>NeTA</Living.name>
<Living.age>2</Living.age>
<Dog.friends rdf:resource="#_nf9a4e32"/>

</Dog>

<Dog rdf:about="#_nf9a4e32">
<Living.name>bap6oc</Living.name>
<Living.age>15</Living.age>
<Dog.friends rdf:resource="#_ac9a4e32'"/>
<Dog.friends rdf:resource="#_db9a4e32"/>

</Dog> </rdf:RDF> 58
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MetaModel @

/// @MetaModel { type: Class }
/// @Display CywecTBoO
struct Living : mml::BaseClass { SQL

/// @Display WwmA

/// @MetaModel { min: 1, max: 100 }

std::string name;

/// @Display BospacT CREATE TABLE Living (

/// @MetaModel { min: O, max: 1000 } -

int age = 1; CONSTRAINT min_age CHECK ("age" >= 0),
i CONSTRAINT max_age CHECK ("age" <= 1000),
/// @MetaModel { type: Class } CONSTRAINT min_name CHECK (LENGTH('"name") >= 1),
/// @bisplay Cobaka CONSTRAINT max_name CHECK (LENGTH('"name") <= 100),
struct Dog : Living { ):

/// @Display [py3bs
std::vector<std::shared_ptr<Living>> friends;

I

author: alaa kaddour, source, license: CC-BY-SA-4.0 59


https://commons.wikimedia.org/wiki/File:Sql_data_base_with_logo.png
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/// @MetaModel { type: Class }
/// @Display CywecTBoO

struct
///
///
std
///
///
int

I

Living

: mml::BaseClass {

@Display Wwms
@MetaModel { min: 1, max: 100 }
::string name;

@Display Bo3pacT
@MetaModel { min: 0, max:

age = 1;

/// @MetaModel { type: Class }
/// @Display Cobaka

struct

Dog : Living {

/// @Display [py3bA

std::vector<std::shared_ptr<Living>> friends;

I

MetaModel @

1000 }

DOG :Buddy

Mma (1-100)

Buddy

BospacT (0-1000)

3

Opy3ba Living[ ]

R Rex X

v R Rex

M Max

113 2 BEIBpaHo

BO3pacT 4

BO3pacT 2

OTMeHa CoXpaHuTh

MakeT creHepupoBaH https://claude.ai/ 60
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MetaModel @

1 TOYKa WUCTUHbLI B KoAe PlantUml guarpamma

CONSTRAINTS ans SQL BA

“ 3arotoBkun ansa GUI

CtaTnyeckass AOKyMeHTauus .md
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Python binding

struct User {
std::string name;
int age;

+s

class Processor {

public:
virtual void processUser(User user) = 0;
virtual ~Processor() = default;

I
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Python binding

struct User {
std::string name;

int age;
1y import processor
class MyProcessor(processor.Processor):
class Processor { def processUser(self, user):
public: print(f"User: {user.name}, {user.age}")
virtual void processUser(User user) = 0;
virtual ~Processor() = default; p = MyProcessor()
1y p.processuser(processor.User("Alice", 30))

author: Tim Parkin, source , license: PSF Trademark Usage Policy 63



https://www.python.org/community/logos/
https://www.python.org/psf/trademarks/
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Swig (Python binding)

%module processor

%{
struct User {
. #include "user.h"
std::string name;
%}

int age;
’ %include "std_string.i"

+s

struct User {
std::string name;
int age;

class Processor { 9e;

}s

%feature("director") Processor;

public:

virtual void processUser(User user) = 0;

. class Processor
virtual ~Processor() = default; t

ublic:
I P

virtual void processUser(User user);
virtual ~Processor();

+s
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PyBindll (Python binding)

class PyProcessor : public Processor { PYBIND11 MODULE(processor_pb, m) {
public: m.doc() = "PyBindll example";
using Processor::Processor;
py::class_<User>(m, "User")

volid processUser(User user) override { def(py::init<>())
PYBIND11_OVERRIDE_PURE/( .def_readwrite("name'", &User::name)
void, .def_readwrite("age'", &User::age)
Processor, .def(py::init<const std::string&, int>());
processUser,
user py::class_<Processor, PyProcessor>(m, "Processor")
); def(py::init<>())
} .def("processUser", &Processor::processuUser);
i }

65
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Swig (Python binding)

/// @Swig
struct User {

I

std::string name;
int age;

/// @Swig
class Processor {

public:

iy

virtual void processUser(User user) = 0,
virtual ~Processor() = default;

%module processor

%{

#include "user.h"

%}

%include "std_string.i"

-

struct User {
std::string name;
int age;
i
%feature("director") Processor;
class Processor {
public:
virtual void processUser (User user);
virtual ~Processor();

+s 66
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class Turtle

{

public:
virtual ~Turtle() = default;
virtual void PenUp() = 0,
virtual void PenDown() = 0O;
virtual void Turn(int degrees) = 0;
virtual int GetX() const = 0;

67/
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/// @GMock

NHTepecHbIe npuMepbl UCNOJIb30BaHUA

class Turtle

{
public:

virtual
virtual
virtual
virtual

virtual

~Turtle() = default;

volid PenUp() = 0;

void PenDown() = 0;

void Turn(int degrees) = 0;
int GetX() const = 0;

#include <gmock/gmock.h>
namespace rgen {

class MockTurtle : public Turtle

{

public:
MOCK_METHOD(void, PenUp, (), (override));
MOCK_METHOD(void, PenDown, (), (override));
MOCK_METHOD(void, Turn, (int degrees), (override));
MOCK_METHOD(int, GetX, (), (const override));

}

} // namespace rgen

68
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NHTepecHbIe npuMepbl UCNOJIb30BaHUA

type Quacker interface { @

Quack() string < S

| GO &=

author: Renee French, source, license: CCBY4.0 69


https://github.com/golang/go
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NHTepecHbIe npuMepbl UCNOJIb30BaHUA

type Quacker interface { type Duck struct{ Name string }
func (d Duck) Quack() string {

return "ytka " + d.Name + " kpdakaet"

Quack() string
¥

func MakeItQuack(qg Quacker) {
fmt.Println(qg.Quack())

}

func main() {
duck := Duck{Name: "AoHanba"}
MakeItQuack(duck)
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NHTepecHbIe npuMepbl UCNOJIb30BaHUA

type Quacker interface { type Duck struct{ Name string }
func (d Duck) Quack() string {

return "ytka " + d.Name + " kpdakaet"

Quack() string
¥

func MakeItQuack(qg Quacker) {
fmt.Println(qg.Quack())

}

func main() {
duck := Duck{Name: "AoHanba"}
MakeItQuack(duck)
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NHTepecHbIe npuMepbl UCNOJIb30BaHUA

type Quacker interface { type Duck struct{ Name string }
func (d Duck) Quack() string {

return "ytka " + d.Name + " kpdakaet"

Quack() string
¥

func MakeItQuack(g Quacker) {
fmt.Println(qg.Quack())

}

func main() {
duck := Duck{Name: "AoHanba"}
MakeItQuack(duck)
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struct IContainer

{
int size() const;
bool empty() const;
volid clear();

/3
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NHTepecHbIe npuMepbl UCNOJIb30BaHUA

void clearIfNotEmpty(rgen::poly<IContailner> c)
{
it (c.empty())
return;

/// @polymorphic
struct IContailner

{

std::println("old size: {}", c.size());
int size() const;

c.clear();
bool empty() const;

volid clear();

int main()

{
clearIfNotEmpty(std::vector<int>{});
clearIfNotEmpty(std: :deque<double>{});

clearIfNotEmpty(std: :map<std::string, int>{});

74
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E.tﬁ L

BHyTpeHHee YyCTpPOMUCTBO

CMakelLists. txt

enum. h

main.cpp

75
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BHYyTpeHHee YyCTpPOMUCTBO

CMakeLists.txt #pragma once

/// @QEnum
|] enum. h enum class Color

{
Red, ///< KpacHbli
C++ main.cpp Green, ///< 3eneHblil
Blue ///< CuHWUN
}

76
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CMakelLists. txt

I] enum.h

C++ main.cpp

BHyTpeHHee YyCTpPOMUCTBO

—)

#include "enum.h"

#include <rgen/enum.h>

int main()

{
auto str =
if (str ==
return
else
return
¥

rgen: :Enum<Color>::toString(Color: :Red);

"KpacHbin'")
O;

1;

77



FrPYNMNA KOMMOAHUN

“< Redkit Lab

€+ C++

Russia

CMakelLists. txt

I] enum.h

C++ main.cpp

BHyTpeHHee YyCTpPOMUCTBO

—)

#include "enum.h"

#include <rgen/enum.h>

int main()

{
auto str =
if (str ==
return
else
return
¥

rgen: :Enum<Color>::toString(Color: :Red);

"KpacHbin'")
O;

1;

78
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BHYyTpeHHee YyCTpPOMUCTBO

namespace rgen
CMakelLists. txt

{
template <typename EnumType>
'] enum. h class Enum
{
public:
C++ main.cpp static std::string toString(

EnumType value

———————————— - )i
¥

____________ I } // namespace rgen

79
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BHyTpeHHee YyCTpPOMUCTBO

void main(header = annotatedHeader)
{ // Mbl BHYTpWU COOPKK MNPUNOXEHUS

// 0gHOCTpOYHbIA cpp ¢ #include "header™
fakeCpp = getFakeCpp(header);

// Cammn ¢opmmpyem compile_commands. json
cc = getCompileCommands(fakeCpp);

// AHann3 ncxogHoro kopga, reHepauyumsa pon. ¢ainos
rgen(cc, templ);

// cmake nopgoxaeT reHepaunm 3aBUCUMOCTW TapreToB
// W Ha NNHKOBKE HUYero He noTtepsdaeTcsd
compile_and_1link()
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BHyTpeHHee YyCTpPOMUCTBO
void main(header = annotatedHeader)
{ // Mbl BHYTpPU COOPKWU MPUTOXEHUSA
// O[QHOCTpPOYHbIA cpp c #include "header"
fakeCpp = getFakeCpp(header);
// Cammn ¢opmmpyem compile_commands. json nCeBﬂ,OKOﬂ,!
cc = getCompileCommands(fakeCpp);
// AHann3 ncxogHoro kopga, reHepauyumsa pon. ¢ainos Vl““*OCTan.V'ﬂ
rgen(cc, templ); rnocseaoBaTe/IbHOCTH
nencTBumn
// cmake nopgoxaeT reHepaunm 3aBUCUMOCTW TapreToB
// W Ha NNHKOBKE HUYero He noTtepsdaeTcsd
compile_and_1link()
b 81
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BHyTpeHHee YyCTpPOMUCTBO

void main(header = annotatedHeader)
{ // Mbl BHYTpWU COOPKU MNPUNOXEHUS

C++ main.cpp

C++  enum.rgen.cxx

i@= examp le

82
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BHyTpeHHee YyCTpPOMUCTBO

void main(header = annotatedHeader)
{ // Mbl BHYTpWU COOPKK MNPUNOXEHUS

// O0AHOCTpOYHbIA cpp ¢ #include "header"
fakeCpp = getFakeCpp(header);

[C+4+ enum.h.cxx

#inc lude "/home/uzver/example/enum.h"

33
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BHYTpeHHee

void main(header = annotatedHeader)

{ // Mbl BHYTpWU COOPKK MNPUNOXEHUS

// 0gHOCTpOYHbIA cpp ¢ #include "header™
fakeCpp = getFakeCpp(header);

// Cammn ¢opmmpyem compile_commands. json
cc = getCompileCommands(fakeCpp);

YCTPONCTBO

O compile_commands. json
[{
"arguments": [
"/usr/bin/clang++",
e
"-std=c++20",
"-I/tools/gcc/include/c++/13",
"--target=x86_64-pc- linux-gnu",
"oy
"c++",
"/example/build/example/enum.h.cxx"
1
"file":

1]

"/example/build/example/enum.h.cxx"

34



Tirocoor IR 2 : C+t
= Redkit Lab C: Russia

BHyTpeHHee YyCTpPOMUCTBO

void main(header = annotatedHeader)
{ // Mbl BHYTpWU COOPKK MNPUNOXEHUS

// 0gHOCTpOYHbIA cpp ¢ #include "header™
fakeCpp = getFakeCpp(header);

// Cammn ¢opmmpyem compile_commands. json
cc = getCompileCommands(fakeCpp);

// AHanu3 MUCXOAHOro Koga, reHepauyus gon. ¢annos
rgen(cc, templ);
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BHyTpeHHee YyCTpPOMUCTBO

void rgen(cc = compile_commands.json,
templ = injaTemplate)

// BcA nHpopmaumsa kKoMmnunatTopa o6 MCXOoOQHOM Koae
astContext = ClangTool(cc).context;

// Xogum no C++ AST pgepeBy, cobupaem HyxHoe
extractedData = AstVisitor(astContext).data;

// json noA wabnoH n3 uHGbLl 06 MCXOAHOM Kopge
jsonPrintData = Converter(extractedData);

// ®opmMmpyem copepxmmoe ¢aiizia C HYXHOW peanusaunen
fileContent = inja::render(jsonPrintData, templ);
writeFile(fileContent);
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BHyTpeHHee YyCTpPOMUCTBO

void rgen(cc = compile_commands.json,
templ = injaTemplate) template<>
{ std::string Enum<Color>::toString(
Color value
) {
if(value == Color::Red) {
return "KpacHbin";
}
if(value == Color::Green) {
return "3eneHbin";
}
if(value == Color::Blue) {
return "CuHun";



"2 Redkit Lab

» C++
C Russial

{

BHyTpeHHee YyCTpPOMUCTBO

void rgen(cc = compile_commands.json,

templ = injaTemplate)

W enum.cxx.)2

{% for enum in enums %}

template<>
std::string Enum<{{ enum.name }}>::toString(
{{ enum.name }} value

) o

{%- for val in enum.values -%}

if(value == {{ enum.name }}::{{ val.name }})
{
return "{{ value.display }}";
}
{%- endfor -%}

}

{% endfor %}
38
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BHyTpeHHee YyCTpPOMUCTBO
{ .
"enums": [ {% for enum in enums %} ﬁ enumCXXJZ
{
"name" : "COlor", template<>
"values": [ std::string Enum<{{ enum.name }}>::toString(
{ "name": "Red" {{ enum. name }} value
"display": "KpacHwbin" }, )
{ "name": "Green" {%- for val in enum.values -%}
"display": "3eneHsii" }, if(value == {{ enum.name }}::{{ val.name }})
{ "name": "Blue", {

"diSplay": "CUHNIA" } return "{{ Value.display }}";

] }
{%- endfor -%}
] }
{% endfor %}
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BHyTpeHHee YyCTpPOMUCTBO
{ .
"enums": [ {% for enum in enums %} ﬁ enumCXXJZ
{
"name" : "COlor", template<>
"values": [ std::string Enum<{{ enum.name }}>::toString(
{ "name": "Red" {{ enum. name }} value
"display": "KpacHwbin" }, )
{ "name": "Green" {%- for val in enum.values -%}
"display": "3eneHsii" }, if(value == {{ enum.name }}::{{ val.name }})
{ "name": "Blue", {

"diSplay": "CUHNIA" } return "{{ Value.display }}";

] }
{%- endfor -%}
] }
{% endfor %}
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BHyTpeHHee YyCTpPOMUCTBO
{ .
"enums": [ {% for enum in enums %} ﬁ enumCXXJZ
{
"name" : "COlor", template<>
"values": [ std::string Enum<{{ enum.name }}>::toString(
{ "name": "Red" {{ enum. name }} value
"display": "KpacHwbin" }, )
{ "name": "Green" {%- for val in enum.values -%}
"display": "3eneHsii" }, if(value == {{ enum.name }}::{{ val.name }})
{ "name": "Blue", {

"diSplay": "CUHNIA" } return "{{ Value.display }}";

] }
{%- endfor -%}
] }
{% endfor %}
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void rgen(cc = compile_commands.json,
templ = injaTemplate)
Kopmnm ApakKoHa WUCXOAHUKaMu
// Bca uHbopmauua kKomnunaTopa 06 MCXOAHOM Koae
astContext = ClangTool(cc).context;

¥ owned by: ©Apple Inc, source, license: Non-exclusive, royalty-free licens&®2


https://llvm.org/Logo.html
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BHyTpeHHee YyCTpPOMUCTBO

void rgen(cc = compile_commands.json,

templ = injaTemplate)

// Bca uHOopmMauua komnundaTtopa 06 MCXOAHOM Koae
astContext = ClangTool(cc).context;

#include <clang/AST/RecursiveASTVisitor.h>
// Xogum no C++ AST pgepeBy, cobGupaem HyxHoe

extractedData = AstVisitor(astContext).data; struct visitor

: clang: :RecursiveASTVisitor<Visitor>

/]
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BHyTpeHHee YyCTpPOMUCTBO

void rgen(cc = compile_commands.json,
templ = injaTemplate)

// Bca uHOopmMauua komnundaTtopa 06 MCXOAHOM Koae

astContext = ClangTool(cc).context; bool VisitEnumDecl(clang::EnumbDecl* decl)

{

// Xogum no C++ AST AepeBy, COOUpaeMm HyxHoe if (comments(m_ast, *decl).Contains("Enum'"))

e L m_extractedData.enumDeclList.push_back(decl);

return true;

}
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BHyTpeHHee YyCTpPOMUCTBO

void rgen(cc = compile_commands.json,
templ = injaTemplate)

// BcA nHpopmaumsa kKoMmnunatTopa o6 MCXOoOQHOM Koae
astContext = ClangTool(cc).context;

// Xogum no C++ AST pgepeBy, cobupaem HyxHoe
extractedData = AstVisitor(astContext).data;

// json nog wabsioH U3 MHObI 06 MCXOAHOM KoAe
jsonPrintData = Converter(extractedData);
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BHyTpeHHee YyCTpPOMUCTBO

inja::json converter() { {
inja::json res; "enums": [
for (const auto& enumDecl : extractedData.declList) {
{ "name": "Color",
auto& enumlJson = res["enums"].emplace_back(); "values": [
enumJson['"name"] = enumDecl->getQualifiedNameAsString(); { "name": "Red",
for (auto* constantDecl : enumDecl->enumerators()) "display": "KpacHbin" },
{ { "name": "Green",
auto& valuedson = enumJson["values"].emplace_back(); "display": "3eneHnwin" 1},
valueJdson["name"] = constantDecl->getNameAsString(); { "name": "Blue",
valuedson['"display"] = displayContent(constantDecl) "display": "CuHun'" }
} ]
} }
return res; ]
} }
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void rgen(cc = compile_commands.json,

templ = injaTemplate) template<>

{ std::string Enum<Color>::toString(

// BcA nHpopmaumsa kKoMmnunatTopa o6 MCXOoOQHOM Koae color value

astContext = ClangTool(cc).context; ) {
if(value == Color::Red) {

// Xogum no C++ AST pgepeBy, cobupaem HyxHoe return "KpacHbii";

extractedData = AstVisitor(astContext).data; 1

if(value == Color::Green) {

// json noA wabnoH n3 uHGbLl 06 MCXOAHOM Kopge return "3eneHblii"

jsonPrintData = Converter(extractedData); 1
if(value == Color::Blue) {

// dopmupyem copgepxumoe daila C HYXHOW peannsauunei return "CuHnii";

fileContent = inja::render(jsonPrintData, templ); 1
writeFile(fileContent); 1
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BHyTpeHHee YyCTpPOMUCTBO
void main(header = annotatedHeader)

{ // Mbl BHYTpWU COOPKK MNPUNOXEHUS

// 0gHOCTpOYHbIA cpp ¢ #include "header™
fakeCpp = getFakeCpp(header);

// Cammn ¢opmmpyem compile_commands. json “
cc = getCompileCommands(fakeCpp);

-

// AHann3 ncxogHoro kopga, reHepauyumsa pon. ¢ainos

rgen(cc, templ);

// cmake nopgoxaeT reHepauum 3a cYeT 3aBUCUMMOCTU TapreToB
// W Ha NNHKOBKE HUWYero He noTtepsaeTcsd
compile_and_1link()
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vold report_if_you_see_link_error_with_this_function() noexcept;

template <class T>
constexpr T unsafe_declval() noexcept {

report_if_you_see_link_error_with_this_function();

SRR Boost.PFR

101


https://github.com/boostorg/pfr/blob/master/include/boost/pfr/detail/unsafe_declval.hpp#L20
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CBOA oLLMOGKA 3Tana IMHKOBKU

// ...TIOACHEHNa NO YCTpPaHEeHWU OWNbBKHN
void RGEN_ERROR_FIND_ME ();

template <typename EnumType>
class Enum

{
public:
static std::string toString(EnumType value)
{
RGEN _ERROR_FIND_ ME ();
}
1
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CBOA oLLMOGKA 3Tana IMHKOBKU

// ...TIOACHEHNa NO YCTpPaHEeHWU OWNbBKHN
void RGEN_ERROR_FIND_ME ();

template <typename EnumType>
class Enum

{
public:
static std::string toString(EnumType value)
{
RGEN _ERROR_FIND_ ME ();
}
Iy

M306pakeHue (MMHIBUMH tux) creHeprpoBaHo https://chatgpt.com/ 103
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CBOA oLLMOGKA 3Tana IMHKOBKU

// ...TIOACHEHNa NO YCTpPaHEeHWU OWNbBKHN
void RGEN_ERROR_FIND_ME ();

template <typename EnumType>
class Enum

{
public:
static std::string toString(EnumType value)
{
RGEN _ERROR_FIND_ ME ();
}
1

104



rPYNMNA KOMMNAHWUN

“< Redkit Lab

ik s ‘c:*-*-
C Russia .

CBOA oLLMOGKA 3Tana IMHKOBKU

// ...MIOACHEHNSA NO YCTPaHEHWU OWNOKHN
struct RGEN_ERROR_FIND_ME {};
using LinkErr =

RGEN_ERROR_FIND_ME ;

template <typename EnumType,
typename LinkErrT = LinkErr>
class Enum
{
public:
static std::string toString(EnumType value);

+s
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BoiBOgM cBOU compile_commands.json

CMake

CMAKE_EXPORT_COMPILE_COMMANDS

author:the CMake team, source, license; CC BY 2.0 106


https://cmake.org/wp-content/uploads/2023/08/CMake-Logo.svg

nnnnnnnnnnnnnn . C++
IMrocooT MR ¢
< Redkit Lab € Rissia

BoiBOgM cBOU compile_commands.json

CMake

CMAKE_EXPORT_COMPILE_COMMANDS
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BoiBOgM cBOU compile_commands.json

J\ CMake

CMAKE_EXPORT_COMPILE_COMMANDS

108



HHHHHHHHHHHHH

. ' C++

BoiBOgM cBOU compile_commands.json

1.System 1includes \ [{
"arguments": [
2 Include paths "/usr/bin/clang++",
"ot
_ "-std=c++20",
3.Def1lnes "-I/tools/gcc/include/c++/13",
"--target=x86_64-pc-1linux-gnu',
4.CxxFlags "-x",
"c++",
5 . Library paths "/example/build/example/enum.h.cxx"
1
"file": "/example/build/example/enum.h.cxx"

6.... / }

109



FPYMNMA KOMMAHMI ++
TlpocoT ./ ¢ i e C .
2 Redkit Lab C: Russia

OTHoLWeHue KaK K MaKpocam

#define CHECK_CONDITION(cond, msg)

if (!'(cond)) {
std::cerr <<
<<
<<

<<

std::abort();

"Assert failed: " << #cond - ~
" (" << msg << ") at " << _ FILE__ b. .
"M << _ LINE__ << " 1n " << __ FUNCTION_

std::endl; ‘-..h
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OTHoLWeHue KaK K MaKpocam

void CheckConditionImpl(bool cond, const char* cond_str,
const char* msg, const char* file,
int Lline, const char* func) {

if ('cond) {
std::cerr << "Assert failed: " << cond_str

<< " (Il << mSg << ll) at " << -[:i'l-e

<< ":" << 1line << " 1n " << func << std::endl;
std: :abort();

#define CHECK_CONDITION(cond, msg)
CheckConditionImpl(!!(cond), #cond, msg, _ FILE__ , _ LINE__, _ FUNCTION__ )
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OTHoLWeHue KaK K MaKpocam

/// @DoSomeShit
struct Point
{
double x = {};
double y = {};

template <typename T>
class DoSomeShit
{
public:
static void doIt(T& obj);
i
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OTHoLWeHue KaK K MaKpocam

/// @DoSomeShit {% for class in classes %}
struct Point
{ template<>
double x = {}; void DoSomeShit<{{ class.name }}>::doIt(
double y = {}; {{ class.name }}& obj) {
) {%- for field in class.fields -%}
_do();
auto tmp = some(obj.{{field.name}});
template <typename T> shit(tmp);
class DoSomeShit {%- endfor -%}
{ }
public:
static void doIt(T& obj); {% endfor %}
i
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OTHoLWeHue KaK K MaKpocam

/// @DoSomeShit {% for class in classes %}
struct Point
{ template<>
double x = {}; void DoSomeShit<{{ class.name }}>::doIt(
double y = {}; {{ class.name }}& obj) {
) {%- for field in class.fields -%}
_do();
auto tmp = some(obj.{{field.name}});
template <typename T> shit(tmp);
class DoSomeShit {%- endfor -%}
{ }
public:
static void doIt(T& obj); {% endfor %}
i
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/// @DoSomeShit
struct Point
{
double x = {};
double y = {};

template <typename T>
class DoSomeShit

{
public:

static void doIt(T& obj);

I

OTHoLWeHue KaK K MaKpocam

{% for class in classes %}

template<>
void DoSomeShit<{{ class.name }}>::doIt(

{{ class.name }}& obj) { - -
{%- for field in class.fields -%} . .
{

_do(); b _,

auto tmp = some(obj.{{field.name}});

shit(tmp);

b
{%- endfor -%}
}

{% endfor %} 115
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OTHoLWeHue KaK K MaKpocam

template <typename T> {% for class in classes %}
vold doSomeShitInternal(
T& field template<>
) { vold DoSomeShit<{{ class.name }}>::doIt(
_do(); {{ class.name }}& obj) {
auto tmp = some(field); {%- for field in class.fields -%}
shit(tmp); doSomeShitInternal(obj.{{field.name}});
1 {%- endfor -%}
}
{% endfor %} “

-
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OTHoLWeHue KaK K MaKpocam

/// @DoSomeShit

_ template <>
struct Point

void DoSomeShit<Point>::doIt(Point& obj) {

{ doSomeShitInternal(obj.x);

double x = {}; : -
doSomeShitInternal(obj.y);
double y = {};
¥

)

template <typename T>

class DoSomeShit

{

public:
static void doIt(T& obj);

I
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HeTpuyBnanbHoe TecTupoBaHue

int someShit(int argqg);

void test()

{
EXPECT_EQ(someShit(5), 10);
EXPECT_EQ(someShit(3), 6);
EXPECT_EQ(someShit(6), 12);
EXPECT_EQ(someShit(10), 99);
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HeTpuyBnanbHoe TecTupoBaHue

// TNpeacTtaBuMm 4TO onpegeneHve QyHKUUW FeHepupyeTcs
int someShit(int argqg);

void test()

{
EXPECT_EQ(someShit(5), 10);
EXPECT_EQ(someShit(3), 6);
EXPECT_EQ(someShit(6), 12);
EXPECT_EQ(someShit(10), 99);
}
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// TMNpeacTtaBuMm 4TO onpegeneHune QyHKUUW FeHepupyeTcs

HeTpuyBnanbHoe TecTupoBaHue

int someShit(int arg);

void test()

{

EXPECT_EQ(someShit(5), 10);
EXPECT_EQ(someShit(3), 6);
EXPECT_EQ(someShit(6), 12);
EXPECT_EQ(someShit(10), 99),;

MeHdaem B reHepeHHOM
peannsaLmo ﬁ> KoJe oLInbKa
reHepauum KOMMUASLN

TecT He KOMNMAMpPYeTCH
N ero He oTNaAnTb
HOPMaJibHO
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“< Redkit Lab

BbiBOAbl

1. lMocmMoTpen MHOro NPMMepoB CaMOMMUCHOM
cTaTryeckon pednekcmm. KoHuenumm
NPYMEHNMbI 11 B CTAaHAAPTHOWN pednekcnu

2. TlocmoTpenn, Kakve 3a4ayn N3 NPaKTUKK
NPOAYKTOBOW Pa3paboTky MoOMoraeT npotue
peLlaTb pedpaekcms

3. XKaem, noka C++26 HaCToOUTCH

4. HeyctaHHasa 6opbba ¢ boilerplate


https://github.com/simplepersonru/rgen

pocoor IR Ci+
= Redkit Lab (4 Russia

BH/MaHNne!

Cnacmbo 3a BHMMMaHme



Yty “< Redkit Lab (G

[ OTOB OTBETUTb Ha BaLUW BOMpOCHI

C++
Russia

Cnunkep: Aptem babaes
[OoMKHOCTL: PykoBoguTeb rpynnol
KomnaHusa: Redkit Lab

[MouTa: ivavpi@gmail.com

tg: @simplepersonru’

vk: id752278665

r. MockBa, 2026 .
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