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FeHepupoBaHue nepapxuu Hacneayemas metacbynkuns
Henacnepyemas metadbyHkumns

[‘eHepupoBaHue npu nomowm mpl : : fold

Mpumep (oxonarue)

typedef struct empty { };

mpl: :vector

< typedef

short [2], long, char *, int mpl::fold
> member_types; <
member_types,

template <class T, class More> empty,

struct store : More store <_2, _1>
{ >::type generated;

T value;
s
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FeHepupoBaHue nepapxuu Hacneayemas metacbynkuns
Henacnepyemas metadbyHkumns

[‘eHepupoBaHue npu nomowm mpl : : fold

Mpumep (oxonarue)

typedef

mpl : :vector

< typedef

short [2], long, char *, int mpl::fold
> member_types; <
member_types,

template <class T, class More> mpl: :empty_base,

struct store : More store <_2, _1>
{ >::type generated;

T value;
s
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FeHepupoBaHue nepapxuu Hacneayemas metacbynkuns
Henacnepyemas metadbyHkumns

CreHepupoBaHHast cneunannsaymns

store

int,
store

char *,
store

V/ARTY

TNekuyun & 3 /27



FeHepupoBaHue nepapxuu Hacneayemas metacbynkuns
Henacnepyemas metadbyHkumns

Hoctyn k nonto

int main()
{
generated g;
I/ ooc
long &rl = static_cast <store <long, store <short[2], empty> > &>
(g).value;
V/ARTY
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MeHepupoBaHue nepapxum Hacnenyemas metacbyHkuus
HeHacnepyemas metachyHkumns

HenocpeacteeHHoe reHeprpoBaHuie

Mpumep (oxonarue)

typedef template <class U, class V>
mpl : :vector struct inherit : U, V
< {3
short [2], long, char *, int
> member_types; typedef
mpl::fold
template <class T> <
struct wrap member_types, empty,
{ inherit <wrap <_2>, _1>
T value; >::type generated;
i% y
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MeHepupoBaHue nepapxum Hacnenyemas metacbyHkuus
HeHacnepyemas metachyHkumns

HenocpeacteeHHoe reHeprpoBaHuie

Mpumep (oxonarue)

typedef
mpl : :vector
<
short [2], long, char *, int
> member_types; typedef
mpl::inherit_linearly
template <class T> <
struct wrap member_types,
{ mpl::inherit <wrap <_2>, _1>
T value; >::type generated;
}; v
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MeHepupoBaHue nepapxum Hacnenyemas metacbyHkuus
HeHacnepyemas metachyHkumns

CreHepupoBaHHast cneunannsaymns

inherit
<

wrap <int>,
inherit
<
wrap <char *>,
inherit
<
V/ANTE
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MeHepupoBaHue nepapxum Hacnenyemas metacbyHkuus
HeHacnepyemas metachyHkumns

Hoctyn k nonto

int main()
{
generated g;
I ooc
long &rl = static_cast <wrap <long> &> (g).value;
Y oo
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Dusunueckue BeNNUNHBI

KoppeKTHOCTE MHULMANN3ALMA N CAOKEHNS
AHanus pasmepHocTeii KoppeKTHOCTEL yMHOXeHMNs

KoppekTHOCTE cMeLuaHHbIX onepauuii

OcHOBHblE pa3MepHOCTU

typedef mpl::vector_c <int, , y R , , , ©> mass;
typedef mpl::vector_c <int, , , R , , , ©> length;
typedef mpl::vector_c <int, , , , , , , ©> time;
typedef mpl::vector_c <int, 0> charge;

typedef mpl::vector_c <int,
typedef mpl::vector_c <int,
typedef mpl::vector_c <int,

, ©> temperature;
0> intensity;
, 1> angle;

®®®'®®®I—\
®®®P®l—‘®
®®®Pl—‘®®
®®®r®®®
®®I—‘P®®®
®H®P®®®

typedef mpl::vector_c <int, ©, ©, 0, 0, 0, 0, 0> scalar;
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Dusunueckue BeNNUNHBI

KoppeKTHOCTE MHULMANN3ALMA N CAOKEHNS
AHanus pasmepHocTeii KoppeKTHOCTEL yMHOXeHMNs

KoppekTHOCTE cMeLuaHHbIX onepauuii

OcHOBHblE pa3MepHOCTU

[Mpumep

// m

typedef mpl::vector_c <int, 0, 1, -1, ©, 0, 0, 0> velocity;
// I/t
typedef mpl::vector_c <int, 0, 1, -2, O, 0, 0, 0> acceleration;
// I/t?
typedef mpl::vector c <int, 1, 1, -1, ©, ©, 0, 0> momentum;
// ml/t
typedef mpl::vector c <int, 1, 1, -2, @, 0, 0, 0> force;
// m/t?
Y oo

TNekuyun & o /27



Dusunueckue BeNNUNHBI

KoppeKTHOCTE MHULMANN3ALMA N CAOKEHNS
AHanus pasmepHocTeii KoppeKTHOCTEL yMHOXeHMNs

KoppekTHOCTE cMeLuaHHbIX onepauuii

ﬂpe,ﬂ‘CTaBﬂeH Ne BEJINHNHBDI

template <class T, class TDimensions>
struct quantity
{
explicit quantity(T x) :
m_value(x)
{32
T value() const
{ return m_value; 3}
private:
T m_value;

Bs
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Dusmueckne BeanHMHE!

KOPPCKTHDCTb MHUUMANIN3AaLMN N CNIOXKEHUSA
Amanus pasmepHocTei KoppeKTHOCTE yMHOXeHUs

KOppeKTHOCTE CMelLaHHLIX onepaLyuii

Icnonb3osaHune sennymH

int main()

{
quantity <float, length> 1(1.0f);
quantity <float, mass> m(2.0£f);
m=1; // ownbka KOMMUAaUMn

I ooc
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Dusmueckne BeanHMHE!
KOPPCKTHOCTb MHUUMANIN3AaLMN N CNIOXKEHUSA
Amanus pasmepHocTei KoppeKTHOCTE yMHOXeHUs

KOppeKTHOCTE CMelLaHHLIX onepaLyuii

Peannzauns cnoxxeHus

Mpumep

template <class T, class D>
quantity <T, D> operator + (quantity <T, D> x, quantity <T, D> y)

return quantity <T, D> (x.value() + y.value());
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Dusmueckne BeanHMHE!

KOPPCKTHDCTb MHUUMANIN3AaLMN N CNIOXKEHUSA
Amanus pasmepHocTei KoppeKTHOCTE yMHOXeHUs

KOppeKTHOCTE CMelLaHHLIX onepaLyuii

lcnonb3osaHne cnoxeHns

int main()

{
quantity <float, length> 11(1.0f);
quantity <float, length> 12(2.0f);
quantity <float, mass> m1(3.0£);

11 =11+ 12;
11 =12 + ml; // owmbka KoMnuaaumm
/).
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Dusmueckne BeanHMHE!
KOPPeKTHOCTE MHULMANN3ALMM W CROXKeHNs!
Amanus pasmepHocTei KOppeKTHOCTE yMHOXeHUR
KOppeKTHOCTE CMelLaHHbIX onepaLyuii

Peannsauusi yMHOXeHUS

template <typename D1, typename D2>
struct multiply_dimensions
mpl::transform <D1, D2, mpl::plus <_, > > { };

template <typename T, typename D1, typename D2>
quantity <T, typename multiply_dimensions <D1, D2>::type>
operator * (quantity <T, D1> gl, quantity <T, D2> g2)
{
typedef typename multiply_dimensions <D1, D2>::type Dim;
return quantity <T, Dim>(ql.value() * g2.value());
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Dusmueckne BeanHMHE!

KOPPeKTHOCTE MHULMANN3ALMM W CROXKeHNs!
Amanus pasmepHocTei KOppeKTHOCTE yMHOXeHUR

KOppeKTHOCTE CMelLaHHbIX onepaLyuii

Ncnonb3osatune YMHOMEH WA

int main()
{
quantity <float, mass> m(5.0f);
quantity <float, acceleration> a(9.8f);
//
cout << "Cuza = " << (m * a).value() << endl;
//
quantity <float, force> f=m*a; // ownbKka KOMIUAAUMN
V/ARTE
3
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Dusmueckne BeanHMHE!

KOPPeKTHOCTE MHULMANN3ALMM W CROXKeHNs!
Amanus pasmepHocTei KOppeKTHOCTE yMHOXeHUR

KOppeKTHOCTE CMelLaHHbIX onepaLyuii

LLIabsioHHBIE KOHCTPYKTOP BEAUYHbI

template <class T, class TDimensions>
struct quantity

V/ARTE

template <typename TOtherDimensions>
guantity(quantity <T, TOtherDimensions> q)
: m_value(q.value())

BOOST_MPL_ASSERT((mpl::equal <TDimensions, TOtherDimensions>));

3
/AT
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Dusnyeckne BennHMHLL

KoppeKTHOCTE MHULMANN3ALMA N CAOKEHNS
AHanus pasmepHocTeii KoppeKTHOCTEL yMHOXeHMNs

KoppekTHOCTE cMewaHHbIX onepauuii

Ncnonb3osatune YMHOMXEHWNA CO CJIOXEHNEM

int main()

{
quantity <float, mass> m(5.01);
quantity <float, acceleration> a(9.8f);
quantity <float, force> £(0.01f);
I oo
f=£f+m*a; // ownbka KOMAUAALUMU
Y oo

3
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Dusnyeckne BennHMHLL

KoppeKTHOCTE MHULMANN3ALMA N CAOKEHNS
AHanus pasmepHocTeii KoppeKTHOCTEL yMHOXeHMNs

KoppekTHOCTE cMewaHHbIX onepauuii

Peanm3aum9 NnPpncCBanmBaHUA

template <class T, class D1, class D2>
quantity <T, D1> operator + (quantity <T, D1> x, quantity <T, D2> y)

BOOST_MPL_ASSERT((mpl::equal <D1, D2>));
return quantity <T, D1> (x.value() + y.value());
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Onpeaenerus
Onepauun nuneiinol anrebpu
MpobnemMHo-opneHTMPOBaHHbIE A3LIKK

[1pobaemMHO-OprEeHTUPOBAHHBIE A3bIKN

Mpobnemuo-opuenTupoBaHHblii s3bik: (Domain-specific language, DSL) — sa3bIk,
ncnonb3ytowmii 0bosHaveHns 1 abcTpakymm npegMeTHol obiactu
15 pelenns cneyndnyHbIX gas Heé 3aaad.

[pobnemHo-opueHTUpoBaHHbIi BCTpoeHHbl si3bik: (Domain-specific embedded
language, DSEL) — 6ubnuoteka, obnagarowas Temu xe
CBOWCTBaAMMU.
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Onpepenchus
Onepauyunn nuneiiHoi anrebpei
MpobnemMHo-opneHTMPOBaHHbIE A3LIKK

ManVI‘-IHbIe BblHNCNEHNA

Mpmucp (BLAS)

int main() int main()
{ {
double dA, dB; Matrix a, b, c, x;
double *pdA, *pdB, *pdC; double dA, dB;
/ATy /)
cblas_dgemm( x =dA ¥ a*b+ dB * c;
CblasRowMajor, CblasNoTrans, /Y oo
CblasNoTrans, n, n, n, 3
dA, pdA, 1, pdB, 1, dB, pdC, 1); J
/Y ooc
b
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Onpepenchus
Onepauyunn nuneiiHoi anrebpei
MpobnemMHo-opneHTMPOBaHHbIE A3LIKK

Peannsza LUNA CIIOXKEHNA BEKTOPOB

Vector operator + (const Vector &rcA, const Vector &rcB)

{

const std::size_t cn = rcA.size();

Vector result(cn);

for (std::size_t i = 0; i != cn; ++ 1)
result[i] = rcA[i] + rcB[i];

//

return result;
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Onpepenenus
Onepauyunn nuneiiHoi anrebpei

MpobnemMHo-opneHTMPOBaHHbIE A3LIKK

cnonb3oBaHmne cnoxxeHuns BEKTOPOB

int main()
{
Vector a, b, c, x;
JY oo
X =a+b+c;
2 oo
3
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Onpepenchus
Onepauyunn nuneiiHoi anrebpei
MpobnemMHo-opneHTMPOBaHHbIE A3LIKK

Peanm3aum9 JIEHNBOIO Bblpa>Xe€HWnA

Mpumep

template <class L, class OpTag, class R>
struct Expression

Expression(const L &rclL, const R &rcR)
: m_rcL(rcL), m_rcR(rcR)
{32
float operator [] (unsigned index) const
{
return OpTag::apply(m_rcL[index], m_rcR[index]);
3
const L &m_rcL;
const R &m_rcR;

Bs
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Onpepenchus
Onepauyunn nuneiiHoi anrebpei
MpobnemMHo-opneHTMPOBaHHbIE A3LIKK

Peannsza UnAa NEHNBOIo CNOXKEHNA

Mpumep

template <class L, class R>
Expression <L, plus, R> operator + (
const L &rclL, const R &rcR)

return Expression <L, plus, R> (rcL, rcR);

| v
A

Mpumep

Expression <Expression <Vector, plus, Vector>, plus, Vector>
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Onpepenchus
Onepauyunn nuneiiHoi anrebpei
MpobnemMHo-opneHTMPOBaHHbIE A3LIKK

Peannszaunsa dpyHkunm cnoxxexums

Mpumep

struct plus

{
static float apply(float a, float b)

{

return a + b;
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Onpepenenus
Onepauyunn nuneiiHoi anrebpei

MpobnemMHo-opneHTMPOBaHHbIE A3LIKK

Peannsauus npuceanBaHusa BeKToOpa

[Mpumep

template <class TExpr>
Vector &Vector::operator = (const TExpr &rcX)
{
for (unsigned i = 0; i < this->size(); ++ i)
(*this)[i] = rcX[i];
//

return *this;
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Onpepenchus
Onepauyunn nuneiiHoi anrebpei
MpobnemMHo-opneHTMPOBaHHbIE A3LIKK

XpaHeHune nocnefoBaTeNbHOCTENR BblYNCEHNI

Mpumep
Expression
<
Expression <Vector, plus, Vector>,
plus,
Expression <Vector, minus, Vector>
>

intermediate = a + b + (c - d);

[Mpumep

auto intermediate = a + b + (¢ - d);
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