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* Mediator. Observer
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TemplateF& i

template<typename T, size_t MAX_ELEMS =8 >
class Array {
public:
T& operator[](size_t n) {
if (n <0 || n>=MAX_ELEMS) throw "Out of bounds! ";
return m_rg[n];
}
protected:
T m_rg[MAX_ELEMS];

class template

b
4T -

Array<long, 8> al;
Array<char, 200> a2;




Template & il —— BAFFAL
template specialization

template<>
class Array<char, 256> {
public:
char& operator[](size_t n) {
if (n <0 || n>=256) throw "Out of bounds!";
return m_sz[n];
}
bool operator== (const Array<char, 256>& rhs) {
return stremp(m_sz, ths.m_sz) == 0;
}
protected:
char m_s7[256];

Template & Al o AR AL

partial template specialization

template<size_t MAX_ELEMS>
class Array<char , MAX_ELEMS> {
public:
T& operator[](size_t n) {
if (n <0 || n>=MAX_ELEMS) throw "Out of bounds!";
return m_sz[n];

}

bool operator== (const Array<char, MAX_ELEMS>& rhs) {
return stremp(m_sz, ths.m_sz) == 0;
}
protected:
T m_sz[MAX_ELEMS];
I8
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Templated&fili —— pRIEARAR
function template

template < class T >;
void Swap(T &a, T&b)

{
Ttemp=a;
a=b;
b = temp;

}

template <class T>
T& min(T& a, T& b)
{

returna<b?a:b;

Template & Al PR SR IZ AL
generalized functors(function objects)

o functor: FZ T operator()ICHIH, §JE T IR E I
&, AL R, UL A ok, S
W X (value semantic). ‘&7 LA /Ztemplate class, 87 LAAZ
template < typename ResultType >
class Functor
{
public :
ResultType operator()();
// other member function
private :
// implementation
b
Jic R
Functor<int> MyFunctor(vall);
int Result = MyFunctor();

// Class declarations

Templateﬁ* e template<bool C>
1J€*E|’€runtime E]’:Jlf/else class ConditionProcess { };

class ConditionProcess <true> {
if (condition) public:
static inline void f()

statement1;
else { statement1; } // true case
statement2; 3

class ConditionProcess <false> {
public:

static inline void f()

{ statement2; } // false case

IS

Repl for if/else’

ConditionProcess =<condition>::f();

// Class declarations

Templateti K —— template<int [>

,Tﬁ%é*&mntime H{] switch class SwitchProcess {

public:
inti: static inline void f() { default-statement; }
switch(i) 8
{
case valuel: class SwitchProcess <valuel> {
statement1; public:
break: static inline void f() { statementl; }
case value2: 5
statement2;
break: class SwitchProcess <value2> {
’ public:
default: static inline void f{() { statement2; }
' b

default-statement;

break;
// Replacement for switch(i) statement

SwitchProcess <I>::f();




template<int [>

. N class DoProcess {
Templateti K —— R
’ﬁ’t‘éruntime E"J doﬂﬁﬂ‘ enum { go=(I-1)1=0};
public:
static inline void f() {
statement;
inti=N; DoProcess <go ? (I-1) : 0>::f();

}
statement;
} while (--i > 0); // Specialization provides base case for recursion
class DoProcess <0> {
public:
static inline void f() { }

b

/I Equivalent loop code
DoProcess <N>::f();

Template}i K ——
AR runtime 1) i i 2%
template<int N>
int countBits(int N) class countBits {
¢ enum {

1 P 01 .
int bit3 = (N & 0x08) ? 1 : 0, bit3 = (N & 0x08) 71
bit2 = (N & 0x04) ? 1 :

bit2 = (N & 0x04) 2 1: 0, ' )
bitl = (N & 0x02) ? 1 : 0, bitl =(N & 0x02) ? 1 -
bit0 = (N & 0x01) 2 1: 0;

bit0 = (N & 0x01)? 1 :
return bit0+bit1+bit2-+bit3;
}

oo e e

public:
enum { nbits = bit0+bit1+bit2+bit3 };
S

int i = countBits(13);
int i = countBits<13>::nbits;

Templatefsi K —— V145

Compile-time functions
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o flhn
— sin X =X - X"3/3! + x"5/5! - x /7 + ...
— {EGRFERT %K pow(x,y), EIx[¥IyikTs

Templatefsi K —— 15 pow(x,y)

template<int X, int Y>
struct ctime_pow {
enum { result = X*ctime_pow<X, Y-1>:result };
b
template<int X>
struct ctime_pow<X, 0>
{
enum { result = 1};

b

AERF

const int z = ctime_pow<5,3>result;

Templatefii R —— FABCRAF N H3KE

o BRPREL L AT R BT R

template<size_t MAX_LEN>
class String : public Array<char, MAX_LEN+1> {
public :
// additional functionality
bool operator==(const String<MAX_LEN>& rhs)
{
return stremp(m_rg, rhs.m_rg) ==0;

}

Templatefi R —— LIRAR S M/ 2K
o SRVFLPHE E DSRS0
o JHPHREIER, KPR

template<typename Base, typename Policyl>
class Deriving : public Base<Policyl> {




Templateff K —— typelist
o DISRBUARE N o s i ik

template <class T, class U>
struct Typelist

{ typedef T Head; ° {ﬂ ﬂu Lengthﬁéf’lf
typedef U Tail; template <class TList> struct Length;
b template <> struct Length<NullType>
o typelist% FiAE {
— Length enum { value=0 };
— TypeAt b
— IndexOf

template <class T, class U>

~ Append struct Length< Typelist<T, U> >

— Erase {

— Replace enum { value = 1 + Length<U>::value };
— MostDerived I8

Template$% R —— typelist(4:—)
* typelistfl %

#define TYPELIST_I(T1) Typelist<T1, NullType>
#define TYPELIST_2(T1, T2) Typelist<T1, TYPELIST_1(T2) >
#define TYPELIST_3(T1, T2, T3) Typelist<T1, TYPELIST_2(T2, T3) >

template <class T1, class T2, template <class> class Unit>
class GenScatterHierarchy<Typelist<T1, T2>, Unit>
: public GenScatterHierarchy<T1, Unit>
, public GenScatterHierarchy<T2, Unit>
{
i
template <class AtomicType, template <class> class Unit>
class GenScatterHierarchy : public Unit<AtomicType>
{
b
template <template <class> class Unit>
class GenScatterHierarchy<NullType, Unit>
{
i

Templatefsi K —— typelist(4: )
* GenScatterHierarchy F ¥:
typedef GenScatterHierarchy

template <class T> <
class Holder TYPELIST_3(int, string, CustomClass),
{ Holder
T m_value; > MyTypeTree
}; =
1 ‘ B
ry 4

template<typename T, typename Deriving>

Template$§7k : gﬁ%&é}ﬁ % class Array {
—— B PR B A vt
bool operator<(const Array<T>& rhs)

{ return static_cast<Deriving *>(this)->
Compare(rhs) < 0;

template<typename T>
class Array {
public :

}

virtual int Compare(const Array<T>&rhs)=0;
bool operator>(const Array<T>& rhs)

bool operator<(const Array<T>& rhs)
{ return this->Compare(rhs) < 0: } { return static_cast<Deriving *>(this)->

Compare(rhs) > 0;
}

bool operator>(const Array<T>& rhs)

{ return this->Compare(rhs)> 0; }
bool operator==(const Array<T>& rhs)

. ke i)
bool operator==(const Array<T>& rhs) { return static_cast<Deriving *>(this)->

{ return this->Compare(rhs) == 0; }

} }

Compare(rhs) == 0;
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Policy(%L—)
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« MR ZH4F Apolicy class
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template< typename ThreadingModel=SingleThreaded >

class Widget

template<template<class Created> class CreationPoly>
class WidgetManager

Policy(4: =)
+ PolicyH#, Mm+n AR A Min*mAlal g, {5l

template
<

class T,

template <class> class CheckingPolicy,

template<class> ThreadingModel
>
class SmartPtr;

typedef SmartPtr<Widget, EnsureNotNull, SingleThreaded> SafeWidgetPtr;

template<class T>struct EnsureNotNull
{

static void Check(T*& ptr)

{ if (Iptr) ptr = GetDefaultValue(); }

}
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* Lazy Initialization, 55— UCHE 15 il B W) 4Rk
Singleton& Singleton::Instance()
{
if (!pInstance)

{
plnstance = new Singleton;
;etum *plnstance;
}
« COW(Copy on write), Z5— kK5 NI A5 N

* Lazy Protocol: DCOMMY




Double-Checked Locking Pattern

o mutex/E—Mutex X %, IULE T ZR
plnstance U AT 25, —Hp7 &0
Singleton& Singleton::Instance()
{
Lock guard(mutex);
if (!pInstance)
{
plnstance = new Singleton;
v

s
return *plnstance;

Double-Checked Locking Pattern(4:—)

o BRIIJT EAR R, R —RnewtAF
BEORY, AR BT AN R RS, Bt
Singleton& Singleton::Instance()
{
if (!pInstance)
{
Lock guard(mutex);
plnstance = new Singleton;
v
s
return *plnstance;

}
o )/ race condition M HHIL T

Double-Checked Locking Pattern(%: —)

* Double-Checked Locking Pattern :
Singleton& Singleton::Instance()
{
if (!pInstance)
{
Lock guard(mutex);
if (!pInstance)
{

plnstance = new Singleton;

}

}

return *plnstance;

Table-driven pattern

o fX¥Fruntime switch
o [ SN —41 BLCShape  FE (K%
%, {ESfsk:

ReadWord(stream, &typeid);
switch (typeid) {
case Line_ID:
pObj = (CShape *)new CLine;
pObj->Load(stream);
break;
case Poly ID:

} pDoc.Add(pObj);
Table-driven pattern(%£) framework
44—k K (typeid, fnCreator) o SR TR
« RAEtypeid EH BNV A HL SRR EIEXT R, - ARG —) KRR
N AV Y — AEGRIHNS G
ReadWord(stream, &typeid); . ZE. ,fq: E—F—

FnCreator fn = Table::Instance(). Lookup(typeid);
pObj = fn();

pObj->Load(stream);

pDoc.Add(pObj);
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