#include <fst
#include <iostream>

int main(int argc, char* argv[])

{

using namespace std;
fstream 1n, out;
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Informatik

,In C++, there are

virtual functions, templates, overloac /0 methods
are directly applicable here to express the kind we need.

// Run-Time-Polymorphism (virtual functions):

void Process
(basic _istream<char>& i1n, basic_ostream<char>& out)

{

// ... do something more sophisticated or just plain
out << 1n.rdbuf(); ‘e g

}

13
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® auf char fi
bearbeitet werden solle

® late binding trotz ,early knowledge’

// Compile-Time-Polymorphism (templates):
template <typename In, typename Out>
void Process (In& in, Out& out)

{

// ... do something more sophisticated or just plain
out << In.rdbuf(Q);

}

© Let the compiler deduce the arguments appropriately !
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mit moglichst a

Triviale Varianten:

#define STATIC_CHECK(expr) \

{ char

unnamed[(expr)? 1 : 0]; }

// 1t 1s 1llegal (in ansi- c++ as well as c) to
// create zero-length arrays
// g++ -Wall —pedantic —ansi:

// warning:
®

ISO C++ forbids zero-size array “unnamed®

vstTemanalyse
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{ Int 1 =

// divide by zero

// g++ -Wall —pedantic —ansi:

// warning: division by zero in 1 / 0O°
®

et Nt I I 1

template <bool> struct CompileTimeError; // no impl.

template <> struct CompileTimeError<true> {};

#define STATIC_CHECK(expr) \
(CompileTimeError<(expr) = 0>(0))

vstTemanalyse
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// This
// Alexandrescu,
// Patterns Applied".
// Permission to use, copy, modify,

// purpose is hereby granted without

// notice appear in all copies and that both

// permission notice appear in supporting documentation.

// The author or Addison-Wesley Longman make no representations abo

// suitability of this software for any purpose. It is provided "as is"
// without express or implied warranty.

[//1/17777777777777777777777777777/777/7/777/7/77//7//7/////////////////////77//77777
// Last update: June 20, 2001

#ifndef STATIC_CHECK_INC_
#define STATIC_CHECK_INC_

namespace Loki

{
[//1/1777777777777777777777777777/7/7777/777/7777777//////////7//////////////7//77777
// Helper structure for the STATIC_CHECK macro
[//1/17777777777777777777777777777/77/7/777/7/777/77/7///////7//7///////////77/7/77777

template<int> struct CompileTimeError;
template<> struct CompileTimeError<true> {};

vstTemanalyse
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// lInvocati
// where:

// expr is a compile-time 1In
// id i1s a C++ identifier that does
// 1T expr is zero, id will appear In a compi
/1117777777777 77/7/777777/77/77/7/77/777/77/7/777/77777

#define STATIC_CHECK(expr, msg) \
{ Loki::CompileTimeError<((expr) !'= 0)> ERROR_##msg; (Void)ERROR_##msg; }

/1117777777777 777777777777777777777/7777777/777/7777777/777/77/77/7/77/7/7/7/777/7777
// Change log:

// March 20, 2001: add extra parens to STATIC CHECK - it looked like a fun

// definition

// June 20, 2001: ported by Nick Thurn to gcc 2.95.3. Kudos, Nick!!!
L/1/1777777777/777777777777777777777/7777777/777/7777777/777/77/77/7/777/77/7/777/7777

#endif // STATIC_CHECK_INC_

18
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class X {public:
enum {test=0};

};
int main(){
STATIC CHECK(X::test, X test property);

b ®
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static_assert(con

static_assert(sizeof(long) >= 8, "64-

struct S { X m1; Y m2; };

static_assert(sizeof(S)==si1zeof(X)+sizeof(Y), "unexpected padding in S");

Nicht zur Prifung von Laufzeiteigenschaften verwendbar

int f(int* p, Iint n) {
static_assert(p==0,"p 1s not null™);
// error: static _assert() expression not a constant expression

}

20
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Allgemeine Fragen:

e Kann man (statisch) prufen, ob eine Tem
bestimmte Funktionalitat bereitstellt?

e Wie spezifisch kdnnen die Anforderungen sein?
e Was, wenn die Forderung nicht erftllt wird?

// Demonstrationsbeispiel: vgl. Sutter mxc++ ltem4d
// T must provide T* T::Clone() const

template <typename T>

class C { /* .... */ };

vstTemanalyse
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class C {
foo(T* someT) {
// reicht die blolRe Verwendu
T* t = someT->Clone();
// ...

}
};

Fall 1: T besitzt kein (so aufrufbares) Clone — Fehler bei Ubersetzung !

Fall 2: T besitzt ein (so aufrufbares) Clone — die genaue Signatur steht
damit noch nicht fest I!!

vstTemanalyse

22




© Clone kann virtuell sel
® Clone kann default parameter habe uirement).
® Clone kann non-const sein (widerspricht dem re

@ Clone kann ein Ergebnis liefern, dass erst in ein T* umgewandelt wird
(widerspricht dem requirement).

® Wenn C: :foo gar nicht aufgerufen wird, ist der Code
dennoch richtig: generell werden bei der Template-
Instantiierung nur die Methoden erzeudgt (und mussen dann
Ubersetzbar sein) die benutzt werden !

23
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mit sich

Konstruktor ?
Vermutlich werden Objekte von
Dann aber bitte in allen Konstruktoren ®

Destruktor !

wird (fast) immer gerufen, auf3er in Programmen, die
sowieso ,falsch‘sind (leaks):

{ typedef C<SomeType> CC;
CC* p =new CC; // leak ahead

vstTemanalyse
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class C {
public:

~COA

const T t;
t.Clone();

};

Nur constness garantiert, aber Nebeneffekte und Laufzeitbelastung +
Forderung nach default constructable T

vstTemanalyse
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class C {

public:
~CO{
T* (T::*test)() const = & T:-:Clone;
test; // to prevent unused variable
// warning, is likely to be
// optimized away entirely !
// ...
}
};

26
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templa
class C {
bool ValidateReq

T* (T::*test) () const =

test;
// maybe more ...

assert (ValidateRequirements());
// ...

All traces of the requirement machinery will disappear from release builds !

vstTemanalyse
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template
class HasClone {
public:

static void Constraints() {
T* (T::*test)() const = & T::C

test; // maybe more ...

}

HasClone() { void (*p)() = Constraints; } // ***

-
J
template <typename T>

class C: HasClone<T> {
//. ..

) g

//*** publiziert von B. Stroustrup im C++ Style and Technique FAQ
nach der urspringlichen Idee von Alex Stepanov und Jeremy Siek
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eine Ableitung

class Cloneable {
public:
virtual Cloneable* Clone(void) const = O;
// co-variant returt types allow for
// returning pointers to derived classes

};

Frage: Kann man statisch entscheiden ob ein beliebiger Typ D (T) von B
(Cloneable) abgeleitet ist?

vstTemanalyse
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ein D* in ein B* umwa

// Conversion T 2> U
template <typename T, typename U>
class Conversion {

typedef char Small;

class Big {char dummy [2];};

static Small Test(const U&); // no
static Big Test(...); // implementations
static T makeT(); // at all

public:

enum { exists=sizeof(Test(makeT()))==si1zeof(Small) };

enum { sameType = 0 };

}:

30
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Small -> Conv

T in nicht U umwandelbar:
Test(T) ist aufzulésen, nur Test (...) passt-> Resultat hat

Typ Big -> Conversion<T,U>::exists ==

// i1nclude whatever needed

int main() {
using namespace std;
cout << Conversion<double, Int>::-exiIsts;
cout << Conversion<size t,vector<int> >::exists;

// prints: 10 ©
} P a
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template <typ
class Conversion<T, T>

enum { exists = 1, sameType

¥
Damit ist alles beisammen:

#define SUPERSUBCLASS(B, D) \
(Conversion<const D*, const B*>::exists &&\
IConversion<const B*, const void*>::sameType)

32
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// H. Sutter mxc++:
template <typename D, typename B>
class IsDerivedFrom {

class No{};

class Yes { No no[2]; };

static Yes Test( B* ); // not defined

static No Test( ... ); // not defined
public:

enum { Is =

sizeof(Test(static_cast<D*>(0)))==sizeof(Yes) }
}s

vstTemanalyse
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bool Valida
{

typedef IsDerivedFrom<T,Clon
assert (Oracle::l1s);

return true;

+
public:

~COA

assert (ValidateRequirements());
// ...

+
}; 7/ not really a static test !!!
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Was, wenn die Forderu
Ist es moglich, dann auf eine Standard- rickzugreifen?

Bisher:
Hat eine Typ eine Funktion Clone, so kann man diese verwenden.
Hat er sie nicht, gibt es einen statischen Fehler.

Nun: Hat eine Typ eine Funktion Clone, so kann man diese verwenden.

Hat er sie nicht, so will man etwas alternatives tun (z.B. ein Duplikat mit

dem Copy-Kostruktor erzeugen new T(*this) ).
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Szenario: Desi

template <typename T, bool i1sPo

class NiftyContainer {

void foo(T* t) { 7/ no valid C++:
iT (isPolymorphic) // has Clone ©

{ T* pNewObj = t->Clone(); ... }
else // has no Clone ®
{ T* pNewObj = new TC*t); ... }

};
vstTemanalyse
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Hat | kein Clone: Fehler

Hat T Clone aber keinen public Co or: Fehler im

else-Zweig

Alexandrescu: ,, /It would be nice if the compiler didn‘t bother
about compiling code that's dead anyway, but that's not the
case.”
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using namespace std;

class Cloneable {

public: virtual Cloneable* Clone() = O;
}:
class Can: public Cloneable {
public:
canQ{}
Can* Clone() { std::cout<<'Cloning via Clone\n"; return this; }
}:
class Cannot {
public:
CannotQOQ{}
Cannot (const Cannot&) { cout<<'"Making a copy\n';}
}:

38
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template <typen
class NiftyContainer<T,
public:

void foo(T* t) { T* newT
}:

template <typename T>
class NiftyContainer<T, false> {
public:
void foo(T* t) { T* newT = new T(*t); }

};

int main() {
NiftyContainer<Can,SUPERSUBCLASS(Cloneable, Can)> cl;
cl.foo(new Can);

NiftyContainer<Cannot,SUPERSUBCLASS(Cloneable, Cannot)> c2;

c2.foo(new Cannot);

39
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template <type

class NiftyContainer {

public:
void foo(T*
{ T* newT =
void foo(T*
{ T* newT =
void foo(T*
}: // Uberladung

t, ?true? )

t->Clone(); }

t, ?false? )

new T(C*t); }

t) { foo(t, ?isPoly?); }
erfolgt anhand von Typen!
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1-1-deutige AbD.

template <iInt v>
struct Int2Type {
enum { value = v; }

)

Wert v =2 Typ Int2Type<v>
Typ Int2Type<v> > Wert Int2Type<v>::value
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public:
void foo(T* t, ::
{ T* newT = t->Clone();

rue> )

void foo(T* t, ::Loki::Int2Type<false> )

{ T* newT = new T(C*t); }

void foo(T* t)

{ foo(t, ::Loki::Int2Type<isPoly>); }
}:; /7 inlining !
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