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Setup

Bce umeHa 1 pammamm U3MeHeHbI, a BCe COBNAAEHUSA - C/Ty4aMHbl

C paccmatpuBaemoi 3agaueit CTOIKHYAUCb B TeJleKoMe HECKONbKO N1IeT Ha3ap,

PaccmaTpuBaemoe peLueHMe NOABUNOCH YXKe Noc/ie OKOHYaHUA NPOEeKTa TeJlIeKoma

Ana ynpouwieHna mbl bygem Bce paccmaTpuBaTb Ha NpMmepe KasuHO

Koa, noKa3saHHbIW Ha chanpax — cobmuparenbHblii 06pas,
HO UCTOYHUK — pea/ibHbliA NPOEKT

Bce umeHa KnaccoB U nepemMeHHbIX U3MEHEeHbI, a BCe COBnageHus - CﬂyqaﬁHbl



Setup

MpeacTaBbTe cebe: Bbl — BnageneLl, KasuHo.

class Casino {
[* ... %/
void getBlackJackDealer(BlackJackDealer * & b);
void getTexasHoldemDealer(TexasHoldemDealer & b);
FiveCardDrawDealer * getFiveCardDrawDealer();
RouletteDealer const & getRouletteDealer() const;

[* ... %/



Setup

Bam HYXHbl A€Ta/iIbHblE€ OTYETbI

class Casino {
[* ... %/
};

q makeReport(casino);

// result.xml

<some_report id="“1" ..
<some_report id="“2" ..
<some_report id="“3" ..

/] ..



Setup

[laBanTe pacCMOTPUM KaKON-HUOYAb KOHKPETHbIN reTtep

class Casino {
void getBlackJackDealer(BlackJackDealer * & b);
[* ... */
b
struct BlackJackDealer {
Card * getNextCard();
i
struct Card {
int getValue();

};



Setup

[Tonyyaem oyepeHYIO KapTy

void printCardValue(Casino & casino) {
BlackJdackDealer * blackJackDealer;
casino.getBlackJackDealer(blackJackDealer);

N =

if (blackJackDealer) {
Card * card = blackJackDealer->getNextCard();
if (card) {
cout << card->getValue();

}

O NO Ul AN W



Setup

Mpobnembl?

* Ecam gna 1 retrepa ¢ 3-m ypoBHEM B/IOXKEHHOCTU Mbl HaNUcanu 8 CTpoyek, To:
* [na 100 rettepoB Heobxoammo 800 cTpoK
* [na 200 - 1600
* [na 300 -2400
* W TaK panee...

* A Tenepb nogymaem:
e ConbKo owmnbok moxHo caenaTb B 3Tux 800 cTpoYKax?
e Jlerko v nogaep*kmMBaTb Takon ob6vem Koga?
* AUYTO, €CNn USMEHUTCA CUrHaTypa’?
* CMmorkeTe M Bbl YBUAETb «LENbHYIO» KapPTUHKY 3a TaKMm obbemom Koaa?



Yero 6bl XoTenochb

constexpr serializer<Casino, 3> toc{
makeSerializer<&Casino: :getBlackJackDealer,
&BlackJackDealer: :getCard,
&Card: :getValue>("calll"),
makeSerializer<&Casino: :getBlackJackDealer,
&BlackJackDealer: :getCard,
&Card: :getValue>("call2"),
makeSerializer<&Casino: :getBlackJackDealer,
&BlackJackDealer: :getCard,
&Card: :getValue>("call3"),
}.

toc(casino, serializationInterface);
// result.xml
<card id="calll" value="10" />

<card id="call2" value="3" />
<card id="call3" value=“BlackJack!" />
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MNnaH gencremnn

Ann 1o, YTO HAaM NOKa He NMOHATHO

 KakK Bbi3BaTb GYHKLUMIO MO yKa3aTesnto, He nepeaaBas aprymeHTbi?

* KaK Bbi3BaTb «B/NIOXKEHHbIE» reTrepbi?

 KaK co3paTtb «ornasneHume»?
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Cepuanunsauma o6beKToB ¢ BAIKAKEKOM M MeTanporpaMmmMmMpoBaHUemM MEI[?

Bbi3biBaem pYyHKLUMIO NO poTOrpadpmmn

www.mera.com



HauyHem ¢ manoro

[laBaiTe BO3bMEM Y Aniepa ABe KapTbl U MOKaXKeM UX Ha SKPaHe

struct BlackJackDealer {
void getTwoCards(Card * a, Card & b);

3

void printCards(BlackJackDealer & bj) {
Card a { };
Card b { };

bj.getTwoCards(&a, b);

cout << "Cards: " << a << b;
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YKa3artenb Ha GYHKLUUIO

NaBaiTe nobaBMM NnapameTp — yKasaTteab Ha PYHKLMIO

void printCards(BlackJackDealer & bj) {

Card a { }; [* 1 %/
Card b { }; [* 1 %/
bj.getTwoCards(&a, b); [* 2 %/
cout << a << b; /* 3 */
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YKa3artenb Ha GYHKLUUIO

NaBaiTe nobaBMM NnapameTp — yKasaTteab Ha PYHKLMIO

void printCards(BlackJackDealer & bj) {

Card a { }; [* 1 %/
Card b { }; [* 1 %/
bj.getTwoCards(&a, b); [* 2 %/
cout << a << b; /* 3 */
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YKa3artenb Ha GYHKLUUIO

NaBaiTe nobaBMM NnapameTp — yKasaTteab Ha PYHKLMIO

using Fx = void(BlackJackDealer::*)(Card *, Card &);
void printCards(BlackJackDealer & bj, Fx const & fx) {

Card a { }; /* 1 */
Card b { }; /* 1 */
(bj.*fx)(&a, b); [* 2 x/
cout << a << b; /* 3 %/

}

struct BlackJackDealer {

void getTwoCards2(Card & a, Card & b);
b
// printCards(obj, &BlackJackDealer::getTwoCards2); // ERROR
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LLIabnoHHbIU YKa3aTenb Ha PYHKLMUIO

template<typename Ret, typename Class, typename ... Args>
void printCards(Class & obj, Ret(Class::*ptr)(Args...));

struct BlackJackDealer {

void getTwoCards(Card* a, Card& b) const;

void getTwoCards2(Card& a, Card& b) const volatile §&;
3
//printCards(obj, &BlackJack::getTwoCards); // ERROR
//printCards(obj, &BlackJack::getTwoCards2); // ERROR

cout << typeid(&BlackJackDealer: :getTwoCards2).name();
// void(BlackJackDealer: :*x)(Card &, Card &) const volatile &



Moctynum 6onee yHnBepcanbHo

template<typename TObj, typename Fx>
void print(TObj & obj, Fx const & fx);

* [lpobnembl?

* Kak FX npespatutb B Return(Class: :*)(CArgs...D?
* KakK co3aaTtb NaK aprymeHToB Ha CTIKe?
* Kak nepeaatb 3TM aprymeHTbl B GYHKLUMNIO?

e KaK BbIBECTU HA 3KPaH, KCTaTU He 3abbiB NpOBaANANPOBATD,
Hanpumep, yKasaTtenu?
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lNpeBpawaem Fx

YacTuyHana cneumanmnsauma wabioHos

template<typename T>
struct function_info;

template<typename R, typename Cl, typename ... Args>
struct function_info<R(CLl::*)(Args...)> {
using ret = R;
using cl = CL;
using args = tuple<Args...>;
}i
/* ... */
template<typename R, typename CL, typename ... Args>

struct function_info<R(Cl::*)(Args...) const volatile &>

{ /> ... %/ };
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lNpeBpawaem Fx

BCcnomMHMM, Kak Mbl BbI3blBaIN PYHKLUIO

struct BlackJackDealer {
void getTwoCards(Card * a, Card & b);

i

void printCards(BlackJackDealer & bj) {
Card a { };
Card b { };
bj.getTwoCards(&a, b);

}

struct function_info<R(CLl::*)(Args...)> {
using args = tuple<Args...>;
/* tuple<Card *, Card &> */
}i
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lNpeBpawaem Fx

[aBante nopuKcmm?

template<typename R, typename Cl, typename
struct function_info<R(Cl::*)(Args...) const> {
using stack_args = tuple<
remove_reference<

remove_pointer<Args>

>...>;

. Args>

22



lNpeBpawaem Fx

BOT, YTO NoAy4YMnnocCH

template<typename T>

struct function_info;

template<typename R, typename CL, typename
struct function_info<R(CLl::*)(Args...)> {

using ret = R;

using cl = Cl;

using args = tuple<Args...>;
using stack_args = tuple<

remove_reference<

remove_pointer<Args>

>...>;

. Args>
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NpumeHUmM Ha NpaKTUKe

bbino

using Fx = void(BlackJackDealer::*)(Card *, Card &);
void printCards(BlackJackDealer & bj, Fx const & fx) {

Card a { }; [/* 1 %/
Card b { }; /* 1 x/
(bj.*fx)(&a, b); [* 2 %/
cout << a << b; /* 3 x/
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NpumeHUmM Ha NpaKTUKe

bbino

using Fx = void(BlackJackDealer::*)(Card *, Card &);
void printCards(BlackJackDealer & bj, Fx const & fx) {

Card a { }; [/* 1 %/
Card b { }; /* 1 x/
(bj.*fx)(&a, b); [* 2 %/
cout << a << b; /* 3 x/
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NpumeHUmM Ha NpaKTUKe

Crano

template<typename TObj, typename Fx>

void print(TObj & obj, Fx const & fx) {
using FI = function_info<decay_t<Fx>>;
using Args_t = typename FI::stack_args;
Args_t tuple{};

}

struct BlackJackDealer {
void getTwoCards2(Card * a, Card & b) const;
void getTwoCards2(Card & a, Card & b) &;
b
// print(obj, &BlackJackDealer::getTwoCards); // OK!
// print(obj, &BlackJackDealer::getTwoCards2); // OK!



Bbi3biBaem PyHKLUIO

Ho noka 6e3 meTtanporpammmnpoBaHua

struct BlackJackDealer {
void getTwoCards(Card * a, Card & b);

b

template<typename TObj, typename Fx>

void print(TObj & obj, Fx const & fx) {
tuple<Card, Card> args { };
(obj.*fx)(&get<0>(args), get<l>(args));
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Moka 6e3 meTanporpammmnpoBaHuA

Bce BHUMaAHME HA BbI3OB QYHKLUUMU

struct Dealer {
void getThreeCards(Card &, Card &, Card &);
3

void print(Dealer & d) {
tuple<Card, Card, Card> t { };

using namespace std;
d.getThreeCards(get<0>(t), get<l>(t), get<2>(t));
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[Job6aBum metanporpammmpoBaHue

Bce BHUMaAHME HA BbI3OB QYHKLUUMU

struct Dealer {
void getThreeCards(Card &, Card &, Card &);
3

void print(Dealer & d) {
tuple<Card, Card, Card> args { };

using namespace std;
d.getThreeCards(get<0>(args), get<l>(args), get<2>(args));

d.getThreeCards(get<I>Cargs)...); // I ={ 0, 1, 2}
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Cospaem Habop nHaeKkcos

template<size_t ... Ints>
struct index_sequence {};

template<typename T, size_t Cnt>
struct make_is_impl;

template<size_t ... Ints, size_t Cnt>

struct make_is_impl<index_sequence<Ints...>, Cnt>
make_is_impl<index_sequence<Cnt, Ints...>, Cnt - 1>

i}

template<size_t ... Ints>
struct make_is_impl<index_sequence<Ints...>, 0> {

using type = index_sequence<0, Ints...>;

}i
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Cospaem Habop nHaeKkcos

N coenaem KpacmBbin UHTEpdENC

template<typename T, size_t Cnt>
struct make_is_impl;
template<size_t ... Ints, size_t Cnt>
struct make_is_impl<index_sequence<Ints...>, Cnt>
make_is_impl<index_sequence<Cnt, Ints...>, Cnt - 1>{};
template<size_t ... Ints>
struct make_is_impl<index_sequence<Ints...>, 0> {
using type = index_sequence<0, Ints...>;
i
template<size_t I>

struct make_index_sequence_
public make_is_impl<index_sequence<>, I - 1>

{};
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Cospaem Habop nHaeKkcos

Pa3bepém Ha npakTmKe

template<size_t...I, size_t C> make _seq_<u>
struct make_impl<seg<I...>, C : make_impl<seq<>, 3>
: make_impl<seq<C, I...>, C - 1> : make_impl<seq<3>, 2>
L {}; : make_impl<seq<2,3>, 1>
template<size_t ... I> : make_impl<seq<l,2,3>, 0> {
struct make_impl<seg<I...>, 0> { type = seqg<0, 1, 2, 3>;
using type = seq<0, I...>; }
b
template<size_t I>
struct make_seq_
: public make_impl<seq<>, I - 1>
1}




Cospaem Habop nHaeKkcos

Pa3bepem Ha npakTtnke make_seq_ <500>

OtkpbiBaem Visual Studio

Muwem “using T = typename make_seq_<500>::type;”

Komnunupyem

* Nnum...

error C1202: recursive type or function dependency context too complex
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Cospaem Habop nHaeKkcos

using T = make_index_sequence<1000000>;

* [IpeKkpacHO KoMmnNuaupyertca sesge, Kpome VS.

* VS He nopgaep:xusaet 1’000°000, Ho nogaeprkuBaeT ABHO 6onablue 500.
Kak muHumym 150’00
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Mpobnembl pekypcum

MoapobHee c npobaemon ¢ cnocobamu peLeHnsa BO3MOKHO 03HAKOMUTLCA B
noknane Onera ®aTxuesa “3sontouma metanporpaMmmmpoBaHmna”

BBOHI'OUMH MeTanporpaMmmMmnpoBaHnA: Kak NnpaBuJibHO paéOTaTb €O
CNMNCKaMn TUNoB
fh Nern 1/@12:30 /43an2 /@RU/ 1« \“i; B nz6paHroe

Tnyboxmin pacckas o MeTanporpammMinpoBarnm B petpocnektuse. O6cyanm obume nogxoasl B METANPOrpaMMUPOBaHNAY, @ 3aTeM Nepenaém K CnMcKam TUMNoB.
Mo waram Hanuwem HebonsbLwyro BubnnoTexy ana paboTbl CO CNUCKaMM TUMOB, NOXOXYI0 Ha Boost.Hana. [na kaxaon npobaembl pacCMOTPUM HECKO/IBKO
BO3MOXHbIX PELUEHMIA OT MCMONE30BaHINA YCTEPEBLUMX, HO HE MEHEee MHTEPECHbIX NoAx0a08 13 C++98/03 A0 NpUMEHEHWUA NPOABMHYTHIX TEXHIUK 13 C++17 1

paxe HemHoro ms C++20.

Bce noknagbl

Oner ®atxues
AHpeKc

PaboTaeT B komnarum «AHAEKD», 3aHUMaeTCA paspaboTkoi ceTesoro HanaKcepa 3anNpoCcos, a Takxe
HekoTopblx 6a3o0Bbix C++ BubnanoTek AHaekca. B npownom paboTan B POCCHMICKOM KBAHTOBOM LIEHTPE.
YBnexaetcs GyHKUMOKANbHBIM U MeTanporpammmnposaxmem. Npusep nonyduHana copesrosanmna ACM ICPC

no CNOpTMBHOMY NpOrpaMmMnpoOBaHUIO.




[Nob6aBum Bce 3TO B HaLL Npumep.

HanomHto, Ha YemM Mbl OCTaHOBWJ/IUCH
Mbl NblITanncb packpbiBaTb tuple npu BbiIzoBe PyHKL UM

struct BlackJackDealer {
void getTwoCards(Card * a, Card & b);

b

template<typename TObj, typename Fx>

void print(TObj & obj, Fx const & fx) {
tuple<Card, Card> args { };
(obj.*fx)(&get<0>(args), get<l>(args));
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N ob6aBum Bce 3TO B HaLL Npumep.

Ho Ham noHagobunacb AONOAHUTENbHAA PYHKLMA

// I=1{0,1,273...1}
template<size_t ... I, typename O, typename F, typename T>
void invokeImpl(i_s<I...>, 0 & o, Fconst & f, T & t) {
(o.*f)(get<I>(t)...);
}
template<typename TObj, typename Fx>
void print(TObj & obj, Fx const & fx) {
using Args_t = typename function_info<Fx>::stack_args;
constexpr size_t SIZE { tuple_size_v<Args_t> };
Args_t args { };
invokeImpl(make_i_s<SIZE>{}, obj, fx, args);
}
void BlackJackDealer::getTwoCards(Card * a, Card & b);
// print(obj, &BlackJackDealer::getTwoCards);



N ob6aBum Bce 3TO B HaLL Npumep.

[Mouyemy BO3HUKIA OWLINOKA?

void BlackJackDealer::getTwoCards(Card * a, Card & b);
// print(obj, &BlackJackDealer::geTwoCards); // ERROR!

template<size_t ... I, typenamg O, typename F, typename T>
void invokeImpl(i_s<I...>, O/& o, F const & f, T & t) {
(o.*f)(get<I>(t)...);
}
template<I = {0,1}, KLypename O, typename F, typename T>
void invokeImpl(i/s<I...>, 0 & o, Fconst & f, T & t) {
(o.*f)(get<g@P5(t), get<l>(t));
(o.*f)(Card, Card);
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UcnpaBaaem

Hy»xHO 06HOBUTL invokelmpl!

template<typename Arg, typename T>
decltype(auto) cndAddrof (T& t) {
if constexpr (is_pointer_v<Arg>) {
return addressof(t);

} else {
return t;
}
}
template<size_t ... I, typename O, typename F, typename T>

void invokeImpl(i_s<I...>, O & o, Fconst & f, T & t) {
using Args_t = typename function_info<Fx>::args;
(o.*f)(cndAddrOf<tpl_el_t<I, Args_t>>(get<I>(t) )...);
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Y10 nonyuyunnu B utore

template<size_t ... I, typename O, typename F, typename T>
void invokeImpl(i_s<I...>, 0 & o, Fconst & f, T & t) {
using Args_t = typename function_info<Fx>::args;
(o.*f)(cndAddrOof<tpl_el_t<I, Args_t>>(get<I>(t) )...);
}
template<typename TObj, typename Fx>
void print(TObj & obj, Fx const & fx) {
using Args_t = typename function_info<Fx>::stack_args;
constexpr size_t SIZE { tuple_size_v<Args_t> };
Args_t args { };
invokeImpl(make_i_s<SIZE>{}, obj, fx, args);
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BbiBOA B NOTOK

template<size_t ... I, typename T>
void streamImpl(index_sequence<Idx...>, ostream& os, T const& t)

{
}

(os << ... << (get<I>(t)));

template<typename T>

void printImpl(T const & t) {
constexpr size_t SIZE { tuple_size_v<T> };
streamImpl(make_index_sequence<SIZE>{}, std::cout, t);
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dunHanbHaA Bepcua

template<typename TObj, typename Fx>

void print(TObj & obj, Fx const & fx) {
using Args_t = typename function_info<Fx>::stack_args;
constexpr size_t SIZE { std::tuple_size_v<Args_t> };
Args_t args { };
invokeImpl(make_index_sequence<SIZE>{}, obj, fx, args);
printImpl(make_index_sequence<SIZE>{}, args);
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Cepuanunsauma o6beKToB ¢ BAIKAKEKOM M MeTanporpaMmmMmMpoBaHUemM MEI[?

Bbi3biBaem «B/NOXeHHblIe» retrepbl
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Ycno)XXHsaem

struct Card {

int getvValue() { return 10; }
};
struct BlackJackDealer {

Card * getNextCard();
}.

struct Casino {
void getBlackJackDealer(BlackJackDealer * & b);
}.

void printCardValue() {

Casino casino{ };

cout << invoke(

casino,
&Casino: :getBlackJackDealer,
&BlackJackDealer: :getNextCard,

&Card: :getValue);

// Expected output: "10"
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Monpobyem pa3obpartbea

Kak morna 6bl BbIrnAaaeTb Takaa GyHKUMUA?

template<typename O, typename ... F>

auto invoke (Obj & obj, TFx const & ...

tuple<Al> al {};
(obj.*fxs1l)(get<Il>(al)...);

tuple<A2> a2 {};

(get<ST1>(al).*fxs2)(get<I2>(a2)...

tuple<A3> a3 {};

(get<ST2>(a2).*fxs3)(get<I3>(a3)...

[* ... %/

fxs) {
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Ucnonbsyem folding expression

Bce BbIrAAUT AOBOLHO MPOCTO

template<typename T>
struct Invoker {
T& t;
Invoker(T & _t) : t { _t } { }
template<typename Fx>
auto operator<<(Fx const& fx) && {
tuple<...> args { };
(t.*fx)(get<I>(args));
return Invoker { get<X>(args) };

}
3
template<typename Obj, typename ... Args>
auto invoke(Obj & obj, Args const& ... a) {
return (Invoker{ obj } << ... << a).get();

}
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[laBanTe NOYNMHUM

template<typename T>
struct InvokerImpl {
Tuple args;
constexpr InvokerImpl(T const & method, Class & obj)

. args{ } {
invoke_impl(make_i_s<TupleSize>{}, method, obj);

}
template<typename Fx>
auto operator<<(Fx fx) && {
using Next = typename func_info<Fx>::class;
} return InvokerImpl<Fx>{ fx, get<Next>(args) };
template<size_t ... I, typename F, typename 0>
void invoke_impl(i_s<I...>, F const & f, 0 & o) {
(obj.*fn)(get<Idx>(args)...);
}

}i
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[laBanTe NOYNMHUM

OcTanocb ToNbKo 06bHOBUTL invoker

template<typename T>
struct Invoker {
T& t;
Invoker(T & _t) : t { _t } { }
template<typename Fx>
auto operator<<(Fx const& fx) && {
return InvokerImpl<Fx> { fx, t };

}
3
template<typename Obj, typename ... Args>
auto invoke(Obj & obj, Args const& ... a) {
return (Invoker{ obj } << ... << a).get();

}
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Co3aaem «orsiaBneHme»

MER



The road so far

Yero 6bl XoTenochb

constexpr Serializer<Casino> serialization_toc = {
makeSerializer(&Casino: :getterl),
makeSerializer(&Casino: :getter2),
[* ... */

makeSerializer(&Casino: :getterN)

b
struct SerializationInterface {

template<typename ... T>

void operator()(char const* tag, std::tuple<T...> t);
}i

serialization_toc(casino, serializationInterface);
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Co3paaum BOT TaKoM BOT constexpr invoker

template<auto ... Fx> struct fwd {};

template<typename T>
struct serializtion_invoker {
template<auto ... Fx
constexpr serializatioll _invoker(fwd<Fx...>, char const* tag)
ptr { &theInvoker<Fx...> }
, m_tag{ tag }

{1}

void operator()(T& t, SerializationInterface & si) const {
(*ptr)(t, m_tag, si);
}

template<auto ... Fx>
q static void theInvoker(T& t, char const * tag, SI & si) {
si(tag, invoke(t, Fx...));
}
b

51



Co3paamm make-pyHKUMIO

template<typename ...T>
struct first_class {};

template<typename T, typename ... R>
struct first_class<T, R...> {
using type = typename function_info<T>::Class_t;

}i

template<typename ...T>
using first_class_t = typename first_class<T...>::type;

template<auto ... fx>
constexpr auto makeSerializer(char const * tag) {
return serialization_invoker<
first_class<decltype(fx)...>::type
> { fwd<fx...> {}, tag };
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MocnepgHuun war

Co3paanm cepmanmnsaTop, KOTOpbIN ByaeT XpaHUTb «OrNaBAEHUE»

template<typename T, size_t N>
class serializer

{
std::array<invoker<T>, N> m_arr;
public:
template<typename ... Args>
constexpr serializer(Args ... args) : m_arr{ args... } {}

void operator()(T& obj, SerializationInterface & si) const {
for (auto it : m_arr) { it (obj, si); }
¥

};
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Monyunnocob!

constexpr serializer<Casino, 3> toc{
makeSerializer<&Casino: :getBlackJack,
&BlackJack: :getCard,
&Card: :getValue>("calll"),
makeSerializer<&Casino: :getBlackJack,
&BlackJack: :getCard,
&Card: :getValue>("call2"),
makeSerializer<&Casino: :getBlackJack,
&BlackJack: :getCard,
&Card: :getValue>("call3"),
}.

toé(casino, serializationInterface);
// result.xml
<card id="calll" value="10" />

<card id="call2" value="3" />
<card id="call3" value="“BlackJack!" />
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9TO TO/NIbKO Hayvano!

* TeKywaa peannsauma He oNTUMa/IbHA
* Ecnu ABa pa3HbIX cepuanm3atopa 3aBUCAT OT OAHOMO M TOrO Xe retrepa —

OH byaeT BbI3BaH ABaXKAbl
* TaK ke He noaaepKMBatoTCA reTTepbl, KOTOPble BO3BPALLAOT OAMH U TOT XKe

TMN ABaXAabl
e HoBble Bo3morxKHoCTM C++ 20 (KoHuenTbl, pacwimnpeHue constexpr...)

* MOXXHO pacwnpATh:
* BmecTto retTTrepos B «UEMNOYRY» MOXHO BK/TIOUYAUTL €L e YKa3aTe/In Ha Y/1eHbl

Knacca, nambaa-doyHKUMM, GyHKLUUN U T.A.
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Cepuanunsauuna o6beKkToB € 613KAXKEKOM U
MeTanporpamMMmMpoBaHUEM

AnekcaHpp aHOXUH <alexander.ganyukhin@mera.com>

[aBaiTe co3gasaTb BmecTe!
QR-koa Ha 6ubnunoTeky (Apache2) 2
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