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Improvement of the Generic Abstract Factory Design through the Lambda
Expression and the std::function Class Template

MIN Jun, LUO Hong
( Library of Yibin University,Yibin 644000,China)

Abstract: The abstract factory pattern has been widely uséd in software design,but there are still some shortcomings in

the traditional implementation of the abstract factory design pattern.With the development of technology,the implementation

of design patterns is constantly improving.After the r¢clcase of new C++11 standards,many improvement have emerged.

Based on these improvements,this paper furthér improves the generic abstract factory design by adopting the new technology

of the C++11 lambda expression and the std::function class template,optimizing the data structure and the code structure.

The implementation model of New Generic Abstract Factory is proposed.Experimental results show that this model is

more concise and efficient with bettet reusability. This model can gracefully implement the support to variable product

types,variable parameters,and heterogeneous combinations. With decent practicality,this implementation method and code

can be actually applied in software projects.
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Fig.1 Structure chart of abstract factory pattern
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Register™,

class Class Model J

‘std:map<KeyConProduct, ConFactoryFur>|

«typedefs
GenericFactory:MapConFac

-m_mapConF actory

roduct): bool
ed_ptr(KeyConProducts, ArgTypes..): std:'shared_ptr<AbsProduct;
ue ptr(KeyConProduct&, ArgTypes... ) std-unique_ptr<AbsProduct>
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GenericFactory:Register |
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Fig.2 Structure chart of implement variable parameter

generic abstract factory by C++11
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Fig.3 Structure chart of New generic abstract factory
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implementation code of New generic abstract

factory)

THEZE AR HAZ R T B s
K, TEEERZ, ACE N 2ETO++ TR
IR, AT SRR C 4+ LB E B 4 13 HR A BB IE 9
i1, HnVisual Studio 2013 % DA FHRAR,

//GenericFactory.h, Z&Hh& T ) 3304v2.0.3

##pragma once

#include<functional>

Hinclude<memory>

Hinclude<string>

Hinclude<map>

/ /Z BT ) ZGenericFactory fil &2 MEM 4k .

/ /R BT R R AT R S FR 0

template<typename AbsProduct,typename...Args>
// AbsProduct i Abstract Product4f5

class GenericFactory

{

private:

GenericFactory() {}
“GenericFactory() {}
GenericFactory(const GenericFactory&)=delete;

GenericFactory(GenericFactory&&)=delete;

GenericFactory& operator=(const
GenericFactory&)=delete;

GenericFactory& operator=(GenericFactory&&)=d
elete;

//std: :map<E A& i 75, std : : pair<H A i 2K
BUbRR A A, B BATE R AU functionfa £ >>

std: . map<size_t,std;:pair<std::string,std
. :function<AbsProduct#(const Args&...)>>>m_
mapConFactory;

public:
inline static GenericFactorys#get.Instance()

{

static GenericFactory Singleton_
GenericFactory;
return &Singleton_GenericFactory ;
j
//Register LA I B 2 8. HAKM™ G K
ConProduct, “Z3kConProductZk a7 & AbsProduct i+
/7 BRTE A  pR 0GR BB AbsProduct =36
SR E—FEIRE S, TR R S AR T
template<typename ConProduct>//Conp.
ConProduct A Concrete Product4s 5
bool Register()
{
//AFRMRIGE IR e, AR 8 Sm_nNo
size_t nConp=(0==m_mapConFactory.
size()20: ((—m_mapConFactory.end())—>first)+1);
/ /BN HAR P AL B
std: :string strConp=typeid(ConProduct).name();
/ /PGB BAR T R R FE #H(Lambda ik )
auto funCreator=[](const Args&...args){return
new ConProduct(args...);};
/R A A TR, WD I X5 DL
ConFactory kyConcrete Factor4i5
auto pairRet=m_mapConFactory.emplace(nConp,
make_pair(strConp, funCreator));
return pairRet.second;
}

bool Unregister(const size_t&nConp)

/
1

return m_mapConFactory.erase(nConp)==1;
}
/U RBSEChERETI AR, PR AR5
ORI ER T DA,
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/7B, R EBEIR B EET %S,
P I X SR B R SEE AIHE DL
bool Unregister(const std; :string&strConp)
{
return Unregister(getNum(strConp));

}
/ / FEINE BB R 7 4 A 5 B BT R B I A const

size_t getNum(const std; :string&strConp) const

{
for(auto m:m_mapConFactory)

{

if(strConp==m.second. first)return m.first;
}
return SIZE_MAX; //SIZE_MAXYE32/;
HUINT_MAX, 64f74_Ul64_MAX, DAEVsize tZ%
}
std: :string getStr(const size_t& nConp)
{
return(m_mapConFactory.find(nConp)==m_
mapConFactory.end())?
std: :string(): m_mapConFactory[nConp]. first;
}
size_t getSize() const
{
return m_mapConFactory:size();
}
AbsProduct*getConPreduct(const size_t&
nConp,const Args&. . .args)
{
return(m_mapConFactory.find(nConp)==m_
mapConFactory.end())?
nullptrem_mapConFactory[nConp].
second(args. . .);
}
AbsProduct*getConProduct(const std::string&
strConp,const Args&. . .args)

{
1

return getConProduct(getNum(strConp),args. . .);

}
std: :shared_ptr<AbsProduct>getConProduct_

shared_ptr(const size_t& nConp,const Args&. ..args)

{
return std: :shared_ptr<AbsProduct>(getConPro

duct(nConp, args...));

}

std: :shared_ptr<AbsProduct>getConProduct_
shared_ptr(const std::string& strConp,const Args&...

args)

return std: :shared_ptr<AbsProduct>(get
ConProduct(getNum(strConp), args. . .))s

1
s

std: ;unique_ptr<AbsProduct>getConProduct_
unique_ptr(const size_t& nConp,const. Args& .. .args)

{

return std:;unique_ptr<AbsProduct>(get

ConProduct(nConp,args...));

}

std: ;unique_ptr<AbsProduct>get ConProduct_
unique_ptr{const std::string& strConp,const Args&...

args)

return std: ;unique_ptr<AbsProduct>(get
ConProduct(getNum(strConp),args. . .));

1
s

I8
8 “HFELZEMMMKR T " HISEPR{EM (Actual use of

New generic abstract factory)
8.1 “FELZEMZT " WMEAAR
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i HRegister ¥E il o8 %, KF 4B H AR T #6132 o8 2085 £
ff Am_mapConFactory &8¢ . # Nk, /7 n] i
GenericFactory; : get_Instanceiff & fh /A $hd: O e %k, ¥R
R T (EHb S &R BE.

F P AT AT get Num B BUR: B4R 7= i 2R B 1 55
M getStrRBUHE BAK 7 i R R AR IR A7 B 7 [ getSize
REBOA BT %H, SIEMEa R AT B&mMiEn
BRI ECER BT TN A B R K, P AT DAE I B R
SE AT BB FER RN LE, FETENE,
getConProduct$% Mk [B] (& 25 4% Wb - B HE N A7 e 41, H

FEEATH A E L, B getConProduct_shared_ptr

mgetConProduct_unique_ptriZ [, iR [E 128 GEI84],
RXAE, P A B A A R 0
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IR E25E X T ShapefEfiRect, CirclepiAi~r2%, f#
A AE A ARG Rz AR T, S AKT
IR A fE B . Rect, CirclePi 12809 M3 e
BSHOTE, SRR RBEAT DS AME, X, 7%
RectI 9 1& B ECE = 2% unsigned, CPoint, CPoint, T
% Circlef i B AUA B 54 CPoint, double”, i, T
TS T 2 E N BAR T B R A ol 5 5 U8 ) H
Draw pR ) TAE:

/ /ENAN R R ect X R I I HDraw B #, 15 5B
GenericFactory 2454t

//RMBHOR . BT, BRI ek FonT 22
ZHB|FRO—nIi

auto pGFO0=GenericFactory<Shape,unsigned, CPoint,
CPoint>. :get_Instance()

PGF0—>Register<Rect>();

/ /R BT IR I H Draw R %

PGFO—-—>getConProduct_shared_
ptr(0,0, CPoint(3,4), CPoint(5,6))—>Draw();

/ /AR Circle Xt 52 9 F - Draw pfi £

auto pGF1=GenericFactory<Shape, CPoint,double>::

/AR

get_Instance();
PGF1—>Register<Circle>();
/ /BB ELAR = iy K Draw R 41
PGF1l1—-—>getConProduct_shared_
ptr(0, CPoint(7,9),3.3)—>Draw()s
ZoRBIN AT 2 WE4,
Class Ciass Model )

«AbstractProduct» CPoint
Shape

/A RAETT

- xint
+mptEnd| -y int
+ CPoint(int, int)
«friend»
- operator<<(std:ostream&, CPoint): std::ostream&

m_nDrawType: unsigned
+ m_ptStart: CPoint
m_ptEnd: CPoint

+
+
+  Draw). void
+
+

)
Shape(unsigned, CPoint, CPaint)
~Shape()

T

«ConcreteProduct»
Rect

«ConcreteProduct»
Circle

r

Rect{unsigned, CPoint, CPoint)

~Recl

Draw(): void

+ m_dRadius: double

+ Circle(CPoint, double)
+ ~Circle()

+ Draw(): void

T

T

H4 LRt R A HTE
Fig.4 Parameters of concrete factory constructor are variable
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Tax, fEfaBRaFoundSE MU ANaRoy, A SCE R “Hil
R, SR EARNE L WREE, 6
O B R T AL A, b, AR T S
WEEAT) . IR S SR Rk L 55 2 A A
/ /MR IR A ARkl 552 ChineseFactory
void GetChineseSalary(double dBasicSalary)
{
//REARRT, Sz AhE LT SLl 4R A A 5
auto pGF=GenericFactory<BaseSalary>..get_
Instance();
/N RAR T
pGF—>Register<ChineseBonus>();
pGF—>Register<<ChineseSubsidy>()
pGF—>Register<ChineseTax>();
PGF—>Register<ChineseFound>(); /RS
e
77 RO 55 2 55
double dOtherSalary=
pGF—>getConProduct_unique_ptr(0)—>
GetData(dBasicSalary)+
pGF—>getConProduct_unique_ptr(1)—>
GetData(dBasicSalary)—
pGF—>getConProduct_unique_ptr(2)—>
GetData(dBasicSalary)—
pGF—>getConProduct_unique_ptr(3)—>
GetData(dBasicSalary);  //{EE/AFH~
/ /i E R
cout<<"ChineseFactory: "<<endl;
cout<<'"dBasicSalary="<<dBasicSalary<<endl;
cout<<'"dActualSalary="<<dBasicSalary+dOther
Salary<<endl;
}
BN BIREE 2 TLES

class Class Model J

«AbstractProducts

n BaseSalary

+ GetData{double) double + ~BaseSalary)

-+ GetData(double). doubie
# BaseSalary()

AmericanTax

+ n
+ GetData(double) double + GetData(double). doudle

\

«ConcreteProducty ]

BaselSubsidy BaselTax BasslFound ]
]

i

]

BasalBonus ]

+ =BaselBonus() + ~BaseiSubsiy() + ~BaselTax() + ~BaselFound)

ound)
double + double + GelData(couble) double

# BaseiBonusi)

e ‘P ________________ ‘F ______ .

[+
+ GetData(double). double

# BaseiSubsidy() # BaselTax) # BaselFound()

_______ ‘F?

ChineseTax ChineseFound

+ ~ChineseFound)
+ GetData(double). doutle

v~ [+ ~ChineseTax)
+ GetData(double). double + GetData(double): double

A5 LK) a9 ma

Fig.5 Heterogeneous combinations of concrete factory
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