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/] % # 4%
template<int N> __—| £ #4 Al T 222 — M 693 4
struct Fib

{ 4 2
enum { Result = Fib<N-1>::Result|+|Fib<N-2>::Result [}; %"’t“% A

3 KA E A

W

/] %4t KR J

template <> sk 32 N=1¢4 4 %,
struct Fib<1> — /] T #]

1 int main()

enum { Result = 1 }; {
+; int i = Fib<10>::Result;

eV YAt // std::cout << I << std::endl;

template <> }
struct Fib<O0> " g e N=0 4 %,

{
enum { Result = 0 };
¥
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9 9t 4%, 24 ALk 2 el AL,
Bt i mTFE I ELAR, HETE
4 R GEEREPRAE—~NET T

% 4]
int i = Fib<10>::Result;

# VC7.1% % 4 T 48 4~ (Intel P4 CPU) .

00411A1E mov dword ptr [i],37h

% & ¥ 37h8p A Fibonacci# 3| ¢4 £1050 6944, T R, Fib<10>::Result#
Bk R4S TF b, S BEAHNIZBILAG— I TG HEARE
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/] x4

template<sbool condition| typename T1, typename T2>
struct IfThenElse

{ / EFbr @b REEALN

typedef T1 ResultType; hAantkiflzPh—, £
¥ % % X Atrue, MT1s
typedef#ResultT, Zmn
/] %y 3 # 4 ResultT4, £T2.

template<typename T1, typename T2>
struct IfThenElse<false| T1, T2>

{ O 4 24 44 45 A fk &
typedef T2 ResultType; /%zfiﬁ 4+ , &
}; T o

/] Tl
IfThenElse<(1 + 1 == 2), int, char>::ResultType i; // i £ 4 4int
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# &% 7454

i v IR 1A @ it K A T F 44 MFetypedefid 4 R . ] 4o

enum { Result = Fib<N-1>::Result + Fib<N-2>::Result};

sy‘ \ 5&‘, !ﬂ%@%ifjia‘%}‘

static const int Result = Fib<N-1>::Result + Fib<N-2>::Result;

& A AR 0 & it typedef | A, 4o

typedef T1 Result;
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AN ERABLBEMNREHREGTEN, o FFZAHANARE

S ER PR A —~, Tl A, 4] X 691fThenElses

T A REFEQRNELKAZ—, Bl

template<int a, int b>

struct Max

{ e o 2 &
enum { Result = (a>b) 2a:b};| CH#SETRAAAI2E

}; #, 124 L TIABF 2 AAEATT
: LI H ko

HACH+ R L A am AR RGN ES . F Ve At X AR
BN 4o 2R T ZARELMGHIL, BHERE—HEHL
T+, — A% %%HFBGHERE,

CH+iz B AN M FBENE S EIHITE RO M. KB FBIIHF QA
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/7 If £ A5 A s — /] 74 B
/] E AL A 2B PR template<>
template<bool> | y . b 5 40 struct If<false®
struct If; < BB S {
4 AR B o static void F()

/] 742t A {
template<> /] # $iT €415 4]
struct If<true= }
{ +

static void F()

{

/] % #1765 4 EY

3 } If<Condition>::F();
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; A1 & I o o A
/] 74 ALK 2 & F A f(),
template<=> | A% s N=1

/7 For
/] £ 4 A%

template<int N> struct For<O>/| at & 4] 4t £ 2k,
struct For {
{ static inline void ()

static inline void f()

{

/] # #4735 4] }
For<N-1>::f(); +;

/] &, 4tz # K4

/] 1% A
For<10>::f();

£ 424, Tt 4While. Do-While 52 2,
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/7 Switch
/] £ AAR

template<int |defalutvalue>
struct Switch

/] R4A-4% A2
template<>
struct Switch<yalue2>

{

{ static void f()
static void f() {
{ /] #FHiTe95 62
/] %8t AT #iT €& 4 ¥
¥
E R NN /)

template<>
struct Switch<yvaluelr

Switch<valuex>::f();

{ % RIMARDB A, faiEiE L
static void f() iZ fT i switchda & £ %o — A
1 BABGEAE R L LT
/] # #iT €95 41 & 47 A switcheg &k ......
}
}; & nr#i
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struct A
{

static void

{

execute()

cout << "A" << endl;

}
¥

struct B

{

static void

execute()

{

cout << "B" << endl;

struct C

{

static void

{

cout << "Default" << endl;

execute()

A1A L F X

///ﬁ@m%

/] A ik Tl

Switch<(1+1-2),

Case<l]1, A,
Case<?2, B,

Case<DEFAULT, C> = =
>::Result::execute(); // 41 fp“Default”

& nr#i



2005° Modern C++ Design & Programming

/] % A%

template <int tag, typename Case>
struct Switch

{
private:

typedef typename Case::
enum { caseTag = Case;:

#| Altypename
i P 3L

/7 Switch

const int DEFAULT = -1; found = (caseTag == tag || caseTag ==
DEFAULT)}; do g i
: _ public: e
struct NilCase{}; typedef typenamg [IfThenElse<found, typename

_ Case::Type, typename Switch<tag,
template <int tag_, typename | NextCase=>::Result>::ResultType Result;
Type , typename Next = ¥

NilCase> ey
struct Case template <int tag>
{ struct Switch <tag,[NilCasg>
enum {tag = tag_}; {
typedef Type_ Type; typedef NilCase Result;
typedef Next  Next; ¥
t o - & i w i
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RE#A LB FNLH BAAL L%A LG ATodd Veldhuizen, A
MAl:z1]. Krysztof Czarnecki, Ulrich Eiseneckern| £, 7 & —#&
e smb st (4Rl 4 &2 F 6 5 = A A e Switch) A A[:212],
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fk BN (HENR
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It ET) &#o
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/7 Typelist
template <typename T,
typename U>
struct Typelist

{

typedef T Head;
typedef U Tail;

1

// 4 B %A
class NullType {};

/]t H KA
/] x4

template <typename TList>

struct Length;
/] %y 3 5 4

— M typelist
“KEFT
tail 45 £ & 41

struct Length<Typelist<T, U> >

{
}.

enum { value =

template <typename T, typename U>/

1 + Length<U=>::value };

//

2 A% i

template <>
struct Length<NullType=>

{
¥

enum { value = 0 };

/] T #]
typedef Typelist<char, Typelist<int, NullType> > T;
cout << Length<T=>::value << endl; // 2
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// BTree
const int LEAFVALUE = -1; // «t F % £ /4

/et F % &
struct BTLeaf

{
enum { Value = LEAFVALUE };
typedef BTLeaf Left;
typedef BTLeaf Right;

};

template <int N, typename Left = BTLeaf, typename Right = BTLeaf>
struct BTree // BTNode

{
enum { Value = N };
typedef Left  Left;
typedef Right_ Right;
¥
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/] #1#R T A %

/] £ #A5
template <typename BTree>
struct IsEmpty;

/] % 3 4% 4
template <int N, typename Left_, typename Right >
struct IsEmpty<BTree<N, Left_, Right_ > >

{

enum { Result = false };

¥

/] %44 A
template<>
struct IsEmpty<BTree<LEAFVALUE, BTLeaf, BTLeaf> >

{

enum { Result = true };

¥
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/] T 4]

typedef BTree<LEAFVALUE> treel;

typedef BTree<1> tree2;

typedef BTree<1, BTree<2>, BTree<3> > tree3;

% #-F . typedef BTree<1, BTLeaf, BTLeaf> aTree2;

iInt main()

{

cout << IsEmpty<treel>::Result << endl; // 1
cout << IsEmpty<tree2>::Result << endl; // O
cout << IskEmpty<tree3>::Result << endl; // O

+
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Ha#L0eg, Ak
it H &, L4 ATodd
L AR % AR F 6 = Al R
oop) "o HALE (4] 4MTL.

T =AY # Ko

BAEFHELMRIAEE TEZORNBAHE (lat) LK, sk
KX # 4 (Expression Templates) " ( L[x2]) . “3f o K44 ( Partial
Evaluation) 7 ( A[:3]) %.
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/] % A%

template <int DIM, typename T> HiEkRMA: Ggatebe b
struct DotProduct fe=6) gafebd T E G R
{ R+E AR EQE X AR
static T Result(T* a, T* b)
{

return|*a * *b + DotProduct<DIM-1, T>::Result(a+1, b+1);

X/ a4
g template <typename T>
struct DotProduct<l1, T>

{

— G § o B A

static T Result(T* a, T* b)
{

return *a * *b;

& i
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/] T #1

oo h18— 6 — A
inta[5] ={1,2,3,4,5%}; WM FLH......

int b[5] ={6, 7, 8,9, ;
cout << DotProduct<5, int>::Result(a, b) << endl; // 130
ks

/] & 7% R L A2
DotProduct<5,int>::result(a,b)

= *a * *b + DotProduct<4,int>::result(a+1,b+1)

=*a**b + *(a+1) * *(b+1) + DotProduct<3,int>::result(a+2,b+2)
=*a**pb + *(a+1l) * *(b+1) + *(@a+2) * *(b+2) +
DotProduct<2,int>::result(a+3,b+3)

=*a**b + *(@a+1l) * *(b+1) + *(@+2) * *(b+2) + *(@a+3) * *(b+3) +
DotProduct<l1,int>::result(a+4,b+4)

=*a**b + *(@a+1) * *(b+1) + *(@a+2) * *(b+2) + *(@a+3) * *(b+3) +
*(@+4) * *(b+4)
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%419t %

LR, HTFANKC+H+RZEAHT, TLAHEBERAGAD
AARATHENEEHA, #RAT LU HE (type
computation) (A da £413%) - Bt £ A A%, g A
# . typedef. A (RHAEXUFTET) RAARE (£
R’) XMAF, BT REGELRENE D, BRAHK
At At LR TABH LB LG T
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/] 3 %
struct Nil;

/] £ # A
template | <typename T>
struct IsRointer

{
enum {\Result = false }
typedef Nil ValueType;
}:
/] % 3 #5 4

template <typename T>
struct IsPointer<T*>
{
enum { Result = true };
typedef T ValueType;

};

/] T4
int main()

{

cout << IsPointer<int*>::Result << endl;
cout << IsPointer<int>::Result << endl;
IsPointer<int*>::ValueType i = 1;
//1sPointer<int>::ValueType j = 1;

/] % 42 A R L@ £ A Nil

T 4 4& H# £ I 4 IsReference . IsClass .

IsFloat. IsMemberPointer % = & %, % &£
t, Boost Type Traits & # # 7 K+ /N £ 6
7o & B vk B g add_referenceix # ¢ 1&% & £ 4 4
Mok, AFmm. B2 £ GEAREM. &
B ANCH 422 %2 7 28 KR 2
(Technical Report) , i & € %4 ¢~

C++0X4z & o
& H L
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struct A
{

static void execute()

{ B AL
B ALY
cout << "A" << endl; % 4 ¥ I8 4
3 ¥ int main()
’ {

struct B IfThenElse<(true), A, B>::ResultType::execute();
{ ¥

static void execute()

{

cout << "B" << endl;

}

4 & nE# i
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// Typelist

b2 4% f) Loki&MCD

struct Nil; // # % 3

struct TypeList

{
typedef H Head;

typedef T Tail;
;

struct Empty{};

template <class H, class T>

template<class, class>

struct ScatterHierarchyTag; / 12 A5 4, R — A 7, # B

template <class TList, }template <class> class Unit

>

struct GenScatterHierarchy;
[/IT R ...
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template <class T1, class T2,

template <class> class Unit

=

struct GenScatterHierarchy<TypeList<T1, T2>, Unit>

: public GenScatterHierarchy<ScatterHierarchyTag<T1, T2>, Unit>

, public GenScatterHierarchy<T2, Unit>

{3

template <class T1, class T2,

struct GenScatterHierarchy<ScatterHierarchyTag<T1, T2>, Unit>

template <class> class Unit

=

- public GenScatterHierarchy<T1, Unit>

{3

template <class AtomicType,

{3

#— N3

template <class> class Unit:

>

struct GenScatterHierarchy : public Unit<AtomicType> — | e X

template jtemplate <class> class Unit>

Typelist#

#-Unit

{3

struct GenScatterHierarchy<Nil, Unit> / ﬁ?g{:f{f & Hr R
/A
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/] a 2L A A Test
struct Test
{

enum {Value = 100};
3
template <typename T>
struct Holder

{ X ANHolder#g4s £ =2 T
T Value; T [ thesrsatn
static void f()

{

cout << sizeof(T) << end];
}
// ...

¥
/] X — /&% A char. int. TestFefloat# Typelist
typedef TypelList<char, TypeList<int, TypeList<Test, TypeList<float, Nil> > > > CIRF;

typedef GenScatterHierarchy<CIRF, Holder> SH;
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int main()

{
SH sh;

cout << (dynamic_cast<Holder<char=&>(sh).Value = 'a') << endl;
cout << (dynamic_cast<Holder<int>&>(sh).Value = 1) << endl;

cout << (dynamic_cast<Holder<float>=&>(sh).Value = 3.14f) << endl;
cout << (dynamic_cast<Holder<Test>&>(sh).Value.Value) << endl;

// cout << (dynamic_cast<Holder<double>&>(sh).Value = 3.14) << endl;

GenScatterHierarchy # 4 = ¢ TypeList P ¢4 & — NE A e F— N A #~
Rk e A Holder , A& E 4 —~NEAEZRAEH. #EE R, £ NGE
£Qi D, BRAT EZ AR GHoOderEA8 6 4 2 -

THPAEXRT NS T4 AKEE R4%H, Holder<char>, Holder<int>,
Holder<float>, Holder<Test>2Z ia) (& H4E4T £ %, 12 v 414 A SHeg K £,
brrr A A SHEZ k&R L4 5 T

class SH: public Holder<char>, public Holder<int>, public Holder<Test>, public
Holder<float>;

& nr#i
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Abstract Factoryis & # X fp o0 F X A A4 L IANA R R £
£ A 2 oM@ a R TRt £ 94 SR MM

st — & T Mtypelistfota £ ¢4 X 55 £ & K, X &ZAbstract Factory iz
AKX, AALzl11]4[£15].
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/] % #9458
template<bool>
struct StaticAssert;

/] 244
template<=>
struct StaticAssert<true=>

{3

/] %% %
#define STATIC _ASSERT(exp)\
{ StaticAssert<((exp) != 0)> StaticAssertFaileq

by

int main()

% ISTATIC _ASSERT £z Z 4
THEER, TMNArP4EE
StaticAssert<false>;

A %imiE R (#4GCCHe
Borlad C++) ¥ % &4, 4
Boh—im B (H4VC++
feDigital Mars) ¢ | T 54 % %
@i, Lt RAA, LELRA"—
T StaticAssert# R4,

S BRI e - AT W ok 2

{

StaticAssert<false> S;

E AL ER SRR, bR
R LB AP A
StaticAssert<((exp) '= 0)>
StaticAssertFailed;

STATIC_ASSERT(0>1);
¥
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sa.cpp:13: error: aggregate " StaticAssert< false> StaticAssertFailed’
has incomplete type and cannot be defined

XN A B LA k£ AW, BT ILA RBoostdelokiP 694 & #7 & £/
ait, ©ileRIEF| 4%,

— AN 37 #9 £ 42 F static_assert 48 A T 44 i 4o NC++0x, H /£ A E 4o
StaticAssert2 45 o

2E: AEXLAGB AL TR ATKMA, Akt EAEA#TER
18 o
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24 ﬁi’y‘d‘l‘ (Design by Contract) & K 4 1445 2" &
4", IBIAHARIRFEITEIEPHE L 2 S8 7E 4
iTo mEMMELH LRI AHALH R (constraints) - C++
SARAEIHAE, BRXMNTILF T2 AL Ko

Bl 4o, 4 /5-1% H L £ StaticAssertfe 4] @ 44 5 4 1sPointer,
Th L I— N4 K

#define CONSTRAINT MUST BE POINTER(T) \
STATIC ASSERT(IsPointer<T>::Result '= 0)

& E B K
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template <typename T>
class Test

{
public:

BN BEH K eHETFHED
# P, AAHE DHTERAR

:Test()

CONSTRAINT_MUST_BE_POINTER(T);

iInt main()

{

Test<int*> r; // OK
Test<int>d; // &£ 4%, % B4

1 @ﬂﬁ.ﬁﬂ
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BB FEZRAGER, THERAA LT HLHLEF
£ o

CH++H# M EEh IR —HBARERAAEAGT A RH, X LG L
N FEP, ALAELArPLAHOEo, RE~NEREFLEGR

42, AABIRGAERSEBR GORAFP Q. AP LINA T H%LGKD
A TEERG, AAZIHGIELEH—%, OFAEGRAPHTATE

%o

%a % ) 1548 T, %72 & A Loki [;214] . Boost (xé%mieA) [&
13] . Blitz++ [(#15]34 AMTL [£16]% -
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Blitz++ 4z« & ¢4 7 £ % & # 4% % 72 # K 64 4] 4 ATodd
Veldhuizen, TiX#A AR FF| ARG ETH T 4354 2
BEMGE, TEZRETHET. EBEEHITAEGLEHKR
K#EtE, KRk, #F++H4— 4 &Fortran77/904) #,

&, @Blitz++F4]| Al ntmfE (MRA KL X#EARF) #H KTiL
% % FeFortran77/904 £ €9 s £ (4 W[iz4]) -

Loki ## A LA H AT RGO AL 2 A TR TAEK
ik, Fl AT (LA RA— LT 2G4t K) £
T— %7 Lag8 4 X =02 A A
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%

Boost 7.4 %2 & A 4] £ & 4,4 MPL. Type TraitsfeStatic Assert
% &, Static AssertFeType Traits Al #EMPL ¢ & & o

MPLE —~ANE Al T hABAEl, RAFBSTLRET HENRE
&, 5. EREBES 2kt nALERLE R AT AL
REToR8EE, B3 AARBTERY. S, THFH

Boost Type Traits & &, 4 — 4% #|traits £, A F EZRC++£ A &%

fEo FNL A4 T — it htraits (] 4o 55 — N £ A 6const
BT o

Boost Static Assert & B F % &4 &
st g F Atrue, M 4K LT 3L E

-

, 4o R £ XN GHE
g, Z0HERHG
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DSEL

a1 F 40 3K 4 2 69 4% R 1&5 5 (domain-specific embedded
language, DSEL) ##&it* @5, BRABIEHLRKE— 44
B, X LHDSELsE £ &, fldo— & @A K46 Mot A & 4 Tk
AAR—TF LR ET: Aozl Ek, £EANELELo
LA RETHNBRHEZ2OGT. hdfod %,

7| Al T mFe B K42 GDSEL, S A& EH A FALY
ZHiEET. & FXNDSELE A4 C++% 5, HiE Az
@DSLAath, R EAEALIINE TR HEBEXTEL, AH
ERVETN R R I i R S RA T

do ikt — 4 T B E ACH+AE 4 T %48 £ IDSEL, A A[i29].
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int a[5][10];
int i;
for_each(a,
a+b,
for_loop(var(i)=0, var(i)<10, ++var(i), 1[var(i)] +=1)
);

std::for_each(v.begin(), v.end(),
(switch_statement(_1,
case_statement<O0>(std::cout << constant(''zero")),
case_statement<l1>(std::cout << constant(one")),
default_statement(cout << constant("other: ") << 1)
).
cout << constant('\n")
)
);

& R
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for_each(
a.begin(), a.end(),
try catch(
bind(foo, 1), // foo may throw
catch_exception<foo exception>
(
cout << constant("Caught foo_exception: ")
<< "foo was called with argument =" << 1

),

catch_exception<std::exception>
(
cout << constant("Caught std::exception: ")
<< bind(&std::exception::what, _e),
throw_exception(bind(constructor<bar_exception=>(), 1)))

),

catch_all((cout << constant("Unknown™), rethrow())

& nr#i



r:lil: “.i-I_I.I :Hu FI--I""II"-”H"IJ-"-IHII T
£ 1%

AL AL A B T ARG LE LG AN, bt B R BLALESHNIELE: TN

CH+ &2 IT A F Ao TN ETARRBRAIES. FBAHFTEBREMH, i
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