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HacTb 1. Python B World of Tanks Mgcser | 2

CPython\API 2.7.7

Legacy uHterpauus. (5+ ner)

BupTtyanbHaa malumHa B main-notoke

Script::tick() - 25% BpemeHun kagpa

>100 C++ wrapper KnaccoB MHTErPUPOBAHHBIX B CKPUMThI
>1000 meTogoB\PYHKLNW 3KCMOPTUPOBaHHbLIX B Python
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LET'S BATTLE

static PhysBody*x constructPhysicsBody(
WorldId 1id,

const Matrix& transform,
const Vector3& initialImpulse,
const PhysicsInfo& info);
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PY_AUTO_EMBED_FUNCTION(RETDATA, example, constructPhysicsBody,
ARG (WorldId,
ARG (Matrix,
ARG (Vector3,
ARG (PhysicsInfo, END)))))
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e PyBind11
e Boost::Python
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[1ntochbi:

Modern C++

Python 2/3

Header-only

LLlaBGrnoHsbl

be3 nuwHunx 3aBncMMocTen

MwuHycb!:

e Hebornblloe KOMbIOHUTHU

o [lIabnoHbl

e CIIOXXHOCTU MHTErpauum B ctapblin Koa



Boost::Python —

[ntochbl:

e bonblioe KOMbIOHUTH

e HecnoxHasa nHrerpauus
MwuHycb!:
3aBMCUMOCTb OT NMOSIOBUHbLI BubnuoTtekn Boost
He header-only

Macros

Bpemsa komnunsuum



JkcnopTt pyHKuun B Python wasGAUNGNET | o

e MapLwanuHr Tmnos
e (ObpaboTka UCKIHYEHNN
e OKCMOpPT ONUUOHanNbHbIX apryMeHTOB



3HayeHMe oNUMOHANbLHOro aprymeHTa - wsssamrer | 10
He YacTb TUNa

int fee(int 1, int j = 1);
int bar(int i, int j);
static_assert(std::is_same_v<decltype(foo), decltype(bar)>, "Equal");
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BigWorld: PekypcuBHble Makpochl

int add(int i, int j = 5) {
return 1 + j;
s
PY _AUTO_EMBED_ FUNCTION(RETDATA, example, add,
ARG(int,
OPTARG(int, 5, END)))
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Boost::Python: Neperpyska pyHKUNK

int add{int 1, 1int j =5) {
return 1 + J;

using namespace boost::python;
BOOST_PYTHON_FUNCTION_OVERLOADS (add_overloads, add, 1, 2)
BOOST_PYTHON_MODULE (example) {

def("add", add, add_overloads());
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PyBind11: gybnnpoBaHne nHdopmaumm

int add(int i, int j = 5) {
return 1 + j;

namespace py = pybindll;
PYBIND11 EMBEDDED_MODULE(example, m) A
m.def("add", &add, "A function which adds two numbers",

py:iargtt i) epy itarg(Yjt ) ="5)"
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YTto obOLiero mexay
noaoxogamm?
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int add(int i, int j = 5) {
return 1 + j;

HenaMmeHHasa geknapauusa
3KCNOpTUPyeMoUu (pyHKLUMN



PeanbHoe nonoxeHue BeLueu

Ha kaxagbin C++ knacc nuwetcs ceson CPython knacc - obepTka.

QKCnopTUpoBaHHbIe PYHKLIMM U30NUPOBaHbI OT HATUBHOM
peanunsauun.

OkcnopTnpoBaHHbIE YHKLMM MOTYT CoaepXaTb
OONOMHUTENBHYIO NOrMky 06paboTkmn nepeaaHHbIX apryMeHTOB.

Toraa noyemy 6bl HE MHTErpMpPoBaTb MHAOOPMALIMIO O 3HAYEHUN
ONuUMOHAanNbHOro aprymeHTa B Tun?

WARGAMING.NET
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Non-type template parameter
template<typename T, T default_value>
struct opt_carg

{

T value = default_value;

constexpr opt_carg() = default;

constexpr opt_carg(T val) : value(std::move(val)) {}
constexpr operator T() { return value; }

constexpr operator const T() const { return value; }
constexpr T& operatorx() { return value; }

constexpr const T& operatorx() const { return value; }



Peanunsauus (AR |

JleHnBOE BblYMCIEHNE OMUMOHANBLHOIO dprymeHTa

template<typename T, T default_value()>
struct opt_arg
{

T value = default_value();

constexpr opt_arg() = default;

constexpr opt_arg(T val) : value(std::move(val)) {}
constexpr operator T() { return value; }

constexpr operator const T() const { return value; }
constexpr T& operatorx() { return value; }

constexpr const T& operatorx() const { return value; }
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Encore: 3Ha4eHne onumoHasribHOro dprymeHTa - 4aCTb TUMNa

int addi(inthi Saopticarg<int 0 5="] = {})s
PY _EMBED_MODULE_FUNCTION(RETDATA, "example'", add);

static int add_j_default() { return 5; }
int sub(int i, opt_arg<int, add_j_default> j = {});
PY _EMBED_MODULE_FUNCTION(RETDATA, "example'", sub);



Ncnonb3oBaHue

int main(int argc, charx argv([]) {
using namespace std;
cout << "C++: " << add(42) << "\n";
cout << "C++: " << add(40, 2) << "\n";

Py _Initialize();
Py_InitModule("example", s_exampleMethods);
PyRun_SimpleString(R" (
import example
print 'Python: ', example.add(42)
print 'Python: ', example.add(40, 2)
-
Py_Finalize();
return 0;
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C++: 47
C++: 42
Python: 47
Python: 42



YTo nonyuyunocb?

NHdpopmauma o 3Ha4eHUn OnunoHarbHOro aprymMmeHTa -
YyacTb TMNa.

Ad-hoc pelueHune, 6e3 HeobXxoaMMOCTK NepenncbiBaThb YXKe
HanMcaHHbIN KoA.

[TIpocTOEe onucaHne aKCrnopTUPYEMbIX OYHKLMNA.
Bo3MOXHOCTb peakTopuHra Tonsko B 1 mecte B C++.
Bo3MOXHOCTb MEHSATb 3HAYEHNE NO YMOS4YaHuio 6e3
N3MEHEHUSA OeKnapauum unu tena yHKumn

WARGAMING.NET
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Yactb 2. MaTepuansli e
Matepuan: wewngep + napameTpbl

CneuuanbHbln A3blk onncanus wengepos WgFX:
e TpaHcnupyetcsa B HLSL (a3bik wenagepos DirectX)
e arperumpyet Bce TpaHcdopmaumu wenaepa
(1 wengep WgFX = N wengepoB HLSL Bbibupaembix Ha
paHTanme)
e [pegocTaBngaeT onncaHme Bcex uniform dydepos



KewnpoBaHue xeHgnos. Acnonb3oBaHue @ remener | 23

void applyParameters(ManagedEffectx effect) {
effect—>setParameter("tintMap", m_tintMapTexture);
effect—>setParameter("exclusionMap", m_exclusionMapTexture);
effect—>setParameter("tiling", m_tiling);
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CBA3b JaHHbIX Yepe3 CTPOKN.

Pa3paboTumkn npuBbLIKNM onepupoBaTb Ha3BaHUAMMN.
Onepaunmn co cTpokamu - 4OnNro.

OddceTbl - BLICTPO, HO HE YAOBHO.



XeHANbl napaMeTpoB

OnucaHne napameTpa:

HasBaHune napameTtpa

Tun napameTpa (pasmMep AaHHbIX)
CwmeuleHune B uniform-6ydepe
Habop aTtpubyTtos

WARGAMING.NET
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void CamoHandler::prepareEffect(ManagedEffectx effect) {
m_tintMapHandle = effect->getParameterByName("tintMap");
m_exclusionMapHandle = effect->getParameterByName("exclusionMap");
m_tilingHandle = effect->getParameterByName("tintTiling");

void CamoHandler::applyParameters(ManagedEffectx effect) {
effect->setParameter(m_tintMapHandle, m_tintMapTexture);
effect—>setParameter(m_exclusionMapHandle, m_exclusionMapTexture);
effect->setParameter(m_tilingHandle, m_tiling);
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template<const charx... Names>
class CachedParamHandles
{
static constexpr size_t COUNT = sizeof...(Names);
struct EffectData
{
std::array<ParamHandle, COUNT> handles = {};
uint32_t effectGen = 0;
ek

std: :unordered_map<const ManagedEffectx, EffectData> m_handleMap;
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template<size_t Index>
ParamHandle handle(const ManagedEffectx effect)
{
static_assert(Index < COUNT, "Index is out of bounds for CachedParamHandles");
if (auto it = m_handleMap.find(effect);
it !'= m_handleMap.end() && it->second.effectGen == effect->compileMark())

return it->second.handles[Index];
¥
m_handleMap[effect].handles = {effect->getParameterByName(Names)...};
m_handleMap [effect].effectGen = effect->compileMark();
return m_handleMap[effect].handles[Index];



KewunpoBaHue xeHgnoB. Peanunsauus

template<const charx... Names>
class CachedParamHandles
{
static constexpr size_t COUNT = sizeof...(Names);
public:
template<size_t Index>
ParamHandle handle(const ManagedEffectx effect)

{
static_assert(Index < COUNT, "Index is out of bounds for CachedParamHandles");
if (auto it = m_handleMap.find(effect);
it !'= m_handleMap.end() && it->second.effectGen == effect->compileMark())
{
return it->second.handles[Index];
s
m_handleMap [effect].handles = {effect->getParameterByName(Names)...};
m_handleMap [effect].effectGen = effect->compileMark();
return m_handleMap[effect].handles [Index];
}
private:

struct EffectData
{
std::array<ParamHandle, COUNT> handles = {};
uint32_t effectGen = 0;
bt
std::unordered_map<const ManagedEffect*, EffectData> m_handleMap;

WARGAMING.NET
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private:
struct ExposedFields {
enum {
TINT_MAP = 0,
EXCLUSION_MAP,
TILING,
ROTATION
b
b

static constexpr char CAMO_TINT_MAP[] = "tintMap";
static constexpr char CAMO_EXCLUSION_MAP[] = "exclusionMap";
static constexpr char CAMO_TILING[] = "tintTiling";

CachedParamHandles<
CAMO_TINT_MAP,
CAMO_EXCLUSION_MAP,
CAMO_TILING> m_handles;
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void applyParameters(ManagedEffectx effect) {
effect—->setParameter(
m_handles.handle<ExposedFields: : TINT_MAP>(effect),
m_tintMapTexture);

effect—>setParameter(
m_handles.handle<ExposedFields: :EXCLUSION_MAP>(effect),
m_exclusionMapTexture);

effect->setParameter(
m_handles.handle<ExposedFields::TILING>(effect),
m_tiling);
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[1ntochbl:
e [lpon3BoanTENbLHOCTb NPUINOXKEHUS
MwuHyCHbiI:
e HeobxoanmocTb nogaepkmBaTb NOPSAOK 3HAYEHNN
NnepevuncrieHns n nopsiaok MMeH
e Henb3s nucatb UMS BHYTPU NapamMeTpoB MHCTaHUMPOBAHUA
LwabnoHa



Y10 nomoxeT? HEIMNGET | =
KogoreHepauwus.

MwuHyCHbiI:
e HyxHa kacTomHas bung-cucrtema
e HeT cTaHgapTHOro Noaxoa, KaXabln pellaeT 3agady no
pasHoMy
[ntochbl:
e Pewaet npobnemy
e Peanusyema npsimo cenvac



Y10 nomoxert?

MeTaknaccbkl Xepba Catrtepa.

MwuHyCHbiI:

o (C++23 (BO3MOXHO)
[1ntocskl:

e Pelaet npobnemy

e CraHOapTHbIN Noxon
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YacTb 3. [lepenaya aprymeHTOB PyHKLUU R |

e bonblLlOe KOMYeCTBO CUCTEM
e MHOXeCTBO HACTpPOEK
e YCTaHOBKa HaCTpOeK - aToMapHas onepauud

bool initSwapchain(
int width,
int height,
int numRenderTargets,
1ht r1tlColor,;
bool recreate = false);
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void foo(int a, float b, double c);

struct params

{
int a;
float b;
double c;
e

void bar(params p) {
auto [a, b, c] = p;
Vi



NmeHOBaHHbIe apryMeHTbI? wAssANGNET | 5

void foo(int a, float b, double c);

struct params

{ | int main() {
tnE e bar({.a = 1});
float b;
double c;
1 return 0;
void bar(params p) { ;
auto [a, b, cl = p;
L/ «uw
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struct params {
int a;
float b = 0.0f,;
double ¢ = c_default();

private:
static double c_default() { return 1.0; }

¥

void bar(params p) {
aute [a, b, c]l =
T

P



NMpobnema

ObGsi3aTenbHble apryMeHThl

int main() {

bar({});

return 0;

WARGAMING.NET
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PeweHue - opt_arg Hao6opoT ARG

Tun 6e3 KOHCTPYKTOpPa MO YMONYaHUIo

template<typename T>
struct required

{

T value;

constexpr required() = delete;

constexpr required(T val) : value(std::move(val)) {}
constexpr operator T() { return value; }

constexpr operator const T() const { return value; }
constexpr T& operatorx() { return value; }

constexpr const T& operatorx() const { return value; }



Bce BmecTe O s |

struct params {
required<int> a;
float b = 0.0f;
double ¢ = c_default();

private:

static double c_default() { return 1.0; }
o
void bar(params p) {

auto [a, b, c] = p;

[/ sus

int main() {
bar({l .h ="2.0})"

return 0;



BbiBoAbI

[Ona nrposon nHayctpum B C++ BaxkHbl nepdopmMaHc v
BEpXHeYypoBHeBbIe zero-overhead abcTpakuumn.

MeTanporpaMMnpoBaHUE - 3TO MOLLHbIA MHCTPYMEHT ANs
pednekcmnn Kak UrpoOBOro KOHTEHTA, Tak U CTPYKTYpP CaMoro

A3blKa.

Tam rge He cnpaBnarTcs WabnoHsbl obxoanmcs
kogoreHepaunen n C++ npenpoLEeccopom.

Haewb pednekcuto B C++!

WARGAMING.NET

LET'S BATTLE
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XapAaKopHbIN 60HYC



Kak ato paboTtaeTt? wascaumGer | as

Image credits: Discovery Communications



function_traits Qs | s

template<class R, class... Args>
struct function_traits<R(Args...)>

{

using return_type = R;
static constexpr size_t arity = sizeof...(Args);

template <size_t N>
struct argument
{
static_assert(N < arity, "error: invalid parameter index.");
using type = typename std::tuple_element_t<N,std::tuple<Args...>>;
i

template <size_t N>
using arg_t = typename argument<N>::type;
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template<typename R, typename... Args, size_t... Idx>
auto convert_all(std::index_sequence<Idx...>, const PyObjectx pyTuple)
-> std::optional<std::tuple<Args...>>

{
using traits = function_traits<R(Args...)>;
auto retVal = std::make_tuple(
convert_helper<typename traits::template arg_t<Idx>>::convert(PyTuple_GetItem(pyTuple, Idx))...);
auto ok = (std::get<Idx>(retVal).has_value() && ...);
if(lok) {
Feturn std::nullopt;
)
return std::make_tuple(std::move(std::get<Idx>(retVal).value())...);
¥
template<class R, class... Args>

R call_from_python(R(xfn)(Args...), const PyObjectx pyTuple) {
return std::apply(fn,
kxconvert_all<R, Args...>(std::index_sequence_for<Args...>(), pyTuple));



LLlenoTKka xennepoB wscnumerer | a

template<typename T>
stiructiconvertEhelpenr

it
static std::optional<T> convert(const PyObjectx arg)
{
auto val = T{};
if(setData(val, arg))
{
return val;
}
return std::nullopt;
Ir
it

template<typename T, T default_value()>
struct convert_helper<opt_arg<T, default_value>>

{
static std::optional<opt_arg<T, default_value>> convert(const PyObjectx arg)
{
if(contains_value(arg))
{
return convert_helper<T>::convert(arg);
¥
return opt_arg<T, default_value>{};
}



