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Abstract:After the release of new standards,such as C++11,C++14,and C++17,many designs of generic abstract

factory have emerged.However,the design of general generic abstract factory requires the import parameter list and the

reference parameter list to be consistent.Based on the previous design,this paper proposes an implementation of Generic

Abstract Factory of Optional Reference Parameter based on closures encapsulation and sequence expansion.This scheme

have implemented a configurable object factory by using new technologies such as C++1x std::integer_sequence,lambda

expressions,tuple,optimizing data structures and code design.The test results show that the scheme is more reusable,more

simplified and efficient.The scheme can gracefully implements support for variable product types,heterogeneous

combinations,variable parameters,and optional reference parameter. This scheme and code have more practical values and can

actually be applied in software projects.

Keywords:closures encapsulation;sequence expansion;integer sequence;optional reference parameter;generic abstract

factory

1 5|5 (Introduction)
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2 ETFACSHRMFIRASIH "ATERASZE
% )" (Implementation of Generic Abstract
Factory of Optional Reference Parameter based
on closures encapsulation and sequence expansion)
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A1 “STRAAZAMEIT " 4HAE
Fig.1 Structure chart of "Generic Abstract Factory of
Optional Reference Parameter"
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m_mapConFactory std::function<funConp> Create
Conp CreateConp_helper ConProduct,
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FHZ RS L) B E R . fER—MZ 2 g 1) 526

i, ATAEMAFE RS RWEEK T, G—FEETT X
R —Fp ELAR = i 2 B E W 3 PR %L ConProduct, B4 i
8 BB ER IR EME TR g = m2EHe s, HSHEme b
HNEN “ASHER , ASVRTUMERIREASS| RS
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2.4 HIRGHFIKBEMLK
EZ RS T &itd, —RERE T — A Rk

sim_mapConFactory, HH#FlE R4 @miniRS 2 &

nn B @ R 2 AT AR B . FEASCRRE R SE B o, DA
lambdaZ& ik 5 AE R B4 7= WA @ R, XEBUR MR Rm_

mapConFactory H EARF B 2 DAstd : : function 2R A 25

flambdaZeik R, “HEMSEMMS T BREEHR

AT THM O, 7S 0LEHERSEE RS,

3 BIFEE IR EMER(To erase type based
on the closures encapsulation)

B MRS AMERT) T, FERAFERERA
7= A R B B AR B[R] - ASSTLA R 2, FRATTAT A
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BB,
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Wz IR, MIMSEIRBEERE K, C++11fYlambda
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KRS ERRGE R, FAstd: : functionZSEiH B3k lambdazkik
A, wtAf phid@itlambdaZeik ok L BT, hT I aA
SRR HEN, FHIe e EEREREESTLESR Y, 7
TIP3 A R B S

AR “AEASZRME T My, B
seifidlambdaZRiE Aok L HL A B e, IRB B R H
B, BRSNS W5 A 56 8 S ¥ m_mapConFactory 4%
#%. Register_helpereR¥5HH X NA,

4 BEFIRAXMAERH S (To implement
optional reference parameter based on the
sequence expansion)
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BSH

“TMIIEHZ” 2 “TERSZMME T X8R
P, FATET AR A C++14/4std ; :integer_sequencefEH-tuple
YENRBSENY I 2ok BARSE L, CH+11HHEAstd.: : tuple
JCH R B Estd: cpairE AT R, CH+149 5 M
std: :integer_sequence®& B4 J7 51| JA5 Al F TS5 B g 1 B BT
l, B TIXFAE TR, FRAVER] UE B C++ 11/ v AF S 5
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H, BARSCHE] 2 05T 78 % AR T fymake_index_range

FIndexAddE %, A Tmake_index_rangeiX—##§, F

TS W AT A SE IR ER B tuple W 48 8 /7 5 I TT R AE N RS

BThee, Hoh, ZELHMIEEtuple P EBEHSIMITRIERN

M SHRITIRE, W AE 6 H WA S 408 fstd : cindex_

sequence<UseHash. .. >34T+ ERIA] , fEBIDA_ L Fifh s =,

Er] AR “WERASE MR T o BEEIHTS I

JE T AL iS b Y Register. RegisterHash, CreateConp#il

CreateConp_helperZ5#d ¢ ik %k,

43 ANREAMEEEERASFINAR
AT HEEM, AXNEY “ERSEAME T
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5 "AIEASZEMERI] " WEEXIAKS
(Complete implementation code of "Generic
Abstract Factory of Optional Reference
Parameter")

AN A AEN ARSI MR L) ek
MR, APREEERNZ, THRENAEEETC++14
PRSI, FEAE L CH+ 140 RiIF2E P A REIE 5 4
%, HinVisual Studio 2015", CodeBlocks 16.01 with
GCC 6. 1% DA b A",

//GenericFactory.h, {ZM#E T k3x4v3.3.2

// B FFCHH 14 % SS, WiVisual Studio 2015,
CodeBlocks 16.01 with GCC 6.1} PA A

//RT BT SRR, DA AR T — Lo YAy TR s
£

Hpragma once

#Hinclude <map>

Hinclude <tuple>

Hinclude <memory>

Hinclude <functional>

Hinclude <string>

using std::map;using
std; ;string;using std: :function;

using std::index.sequence;using std::make_
tuple;using std: :get;

using std:.make_index_sequence;using std::shared_
ptr;using std::unique_ptr;

/ /2B L) ZGenericFactory & 2 MRS 4. g™
mE. ASFFE

template<typename AbsProduct,typename...InArgs>

class GenericFactory //AbsProductfAbstract

Product4g 5
{
private:

GenericFactory &operator=(GenericFactory&&)=dele
te;

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

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

std::pair;using

“GenericFactory() {}

GenericFactory() {}

map<size_t, pair<string, function<AbsProduct#(co
nst InArgs&...)>>> m_mapConFactory;

/// /KRB tuple PR E P AIVE N RS 4L

/ /3RS E. B m¥EConProduct, H£%)
F ¥4 UseHash, AZ¥)FRIn_Args

template<typename ConProduct,size_
t...UseHash,typename. ..In_Args>

static AbsProduct*CreateConp(const index_
sequence<UseHash. ..>&,const In_Args&... in_Agrs)

f
1

return CreateConp_helper<ConProduct>(make_
tuple(in_Agrs. . .),index_sequence<UseHash...>());

}

template<typename ConProduct,typename Tupln_
Agrs,size_t...UseHash>
AbsProduct*CreateConp_
helper(const TupIn_Agrs&tupIn_Agrs,const index_
sequence<UseHash. . .>&)

{

return new. ConProduct(get<UseHash>(tupln_
Agrs). .. )

1
J

// /7R tuple PR E P AIVE N LS4

//// A C++14FE 4 i BeginF|End— 1 17 F# 5 ,
JeVS201 742t 128 I Z 50 TR /N T-499 (1 BR

/ /%40, make_index_range<?2,7>() FEx86M15F
struct std::integer_sequence<unsigned int,2,3,4,5,6>

template<size_t Begin,size_t End>//ffi fsize_tf
FITREARD TR, ARER ATt

static auto make_index_range()

{

static

return IndexAdd<Begin>(make_index_

sequence<End—Begin>());

}

template<<size_t Begin,size_t...Index>

static index_sequence<(Begin+Index)...>
IndexAdd(const index_sequence<Index...>&)

{

return {};

}

/// /B C++14EA i Begin | End— 19 7+ /7 FF 41,
JEVS201 74128 U1 JZ EUR /N T-499 1 B il

template<typename ConProduct,size_t...
UseHash>

bool Register_helper(const
sequence<UseHash. ..>&)

{

auto funConProduct=[](const InArgs&...inArgs)

{ return CreateConp<ConProduct>(index_sequen
ce<UseHash...>(),inArgs...);};

size_t nConProduct=(0==m_mapConFactory .size()
2 0 : ((——m_mapConFactory.end())—>first)+1);

/ /3181 2 bR IR [ A 1 R

index _
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string strConProduct=typeid(ConProduct).name();

auto pairReturn=m_mapConFactory.
emplace(nConProduct, make_pair(str ConProduct, funConPr
oduct));

return pairReturn.second;
}
public:
static GenericFactory#*getInstance()

[
1

static GenericFactory Singleton_Generic_Factory;
return &Singleton_Generic_Factory;

}

//RegisterA3INHMRS . HikM™m%k
ConProduct(Wh%ii 2 AbsProductfy 725),

// HBFIKE UseLen(BtE NFE AZ), HEF
FI0EAE 5 7 5 UseBegin(Ht 44 °H0) ., HERNREMA

template<typename ConProduct,size_t
UseLen=sizeof. . .(InArgs),size_t UseBegin=0>

bool Register() //Conp.
ConProduct >k Concrete Product4i5

{

return Register_helper<ConProduct>(make_
index_range<UseBegin, UseLen+UseBegin>());

1
S

//RegisterHash B2 MRS 4. BAR™ ik
ConProduct( 4142 AbsProduct f)72%),

//MZF 5 UseHash (4 h =, o3l
sizeof. . . (InArgs)— 12 [B] ) IEBEEUH B KIS 3R, AR RERK
)

template<typename ConProduct,size_
t...UseHash>

bool RegisterHash()
Concrete Product4i’5

{

return Register_helper<ConProduct>(index_
sequence<UseHash. ..>());

}

bool Unregister(const size_t&nConp)

{
§

//Conp, ConProduct}

bool bRet=(m_mapConFactory.
erase(nConp)==1);
return bRet;

1
S

bool Unregister(const string&strConp)

{
size_t nConp=getNum(strConp);
return Unregister(nConp);

}

void Unregister All()

{
m_mapConFactory.clear();

j

size_t getSize() const

{

size_t nRet=m_mapConFactory.size();
return nRet;

1
s

string getStr(const size_t&nConp)
{
string strRet=(m_mapConFactory.
find(nConp)==m_mapConFactory.end())?string() . m
mapConFactory[nConp]. first;
return strRet;

}

size_t getNum(const string&strConp)const

{

string str;

for (auto mapTemp:m_mapConFactory)

{

str=mapTemp.second.first;

if (strConp==str) {return mapTemp.first;}

}

return SIZE_MAX,

}

AbsProduct*getConProduct(const size_
t&nConp,const InArgs&. . .inArgs)

{

AbsProduct*pRet=(m_mapConFactory.
find(nConp)==m_mapConFactory.end()) ? nullptr : m_
mapConFactory[nConp].second(inArgs. . .);

return pRet;

}

AbsProduct*getConProduct(const
string&strConp,const InArgs&. ..

{

AbsProduct+pRet=get ConProduct(getNum(strConp),
inArgs...);

return pRet;

}

shared_ptr<AbsProduct>getConProduct_shared_
ptr(const size_t&nConp,const InArgs&. ..inArgs)

{

shared_ptr<AbsProduct>ptrRet(shared_ptr<AbsP
roduct>(getConProduct(nConp,inArgs...)));

return ptrRet;

}

shared_ptr<AbsProduct>get ConProduct_shared_
ptr(const string&strConp,const InArgs&. .. inArgs)

{

shared_ptr<AbsProduct>ptrRet(shared_ptr<AbsP
roduct>(getConProduct(getNum(strConp),inArgs. . .)));

return ptrRet;

inArgs)

1
s

unique_ptr<AbsProduct>get ConProduct_unique
ptr(const size_t&nConp,const InArgs&. ..inArgs)

{

shared_ptr<AbsProduct>ptrRet(unique_ptr<AbsP
roduct>(getConProduct(nConp,inArgs...)));
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return ptrRet;

1
s

unique_ptr<AbsProduct>getConProduct_unique_
ptr(const string&strConp,const InArgs&. . .inArgs)
{
shared_ptr<AbsProduct>ptrRet(unique_ptr<AbsP
roduct>(get ConProduct(getNum(strConp),inArgs...)));
return ptrRet;

I8
6 “FIIEASZEMKRII" WKRER(Actual
use of Generic Abstract Factory of Optional
Reference Parameter)
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Cless Class.
+ RyShape
4 Fields -
@ nrDrewType : size_t | public |4 Fields
@ npthnd 1 NyCPoint K @ n_dRadius : double
@ m_ptStart : MyCPoint ‘ 4 Methods
4 Methods © WCirele)
@ “MyShape() ® Draw() : void
@ Drawl) : void © MyGircle(yGPoint ptCenter, double rRad
© MyShape(sizet rDrewlype, MyCPoint ptStart, MyPoint p
pblic sublic
Myline ~ MyRect A
Class Class
+ lyShape + RyShape
4 Methods a Methods
© “Wline() 9 “MpRect()
@ Dram() : void 9 Draw() : void
@ MyLine(MyCPoint ptEnd, size_t nDrawlype, MyCPointe @  MyRect (size_t rDrawType, MyCPoint ptStart. MyCPoime

B2 AR Sy ik & 0 B BT IR &
Fig.2 Parameters of concrete factory constructor
can be optional
AR Bz AR T s SRR R S8 B A T
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W5 shRe VR A, REBE DOREL, M RA T 8%,
ity B . R B T
//TEAS—BRIEOT, PR S AR &
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//ERSHOR . MR, ASAFE
auto pGF=GenericFactory<MyShape,size_t, MyCPoint,
My CPoint,double>: ; getInstance() ;
pGF—>Register<MyRect,3>();
/MR T8, f5E AP HR KA UseLen: 3

pGF—>RegisterHash<MyLine,2,0,1>(); YAV
WMEAET) 1, 8% HSaLFH#%K UseHash: 2,0, 1
pGF—>RegisterHash<MyCircle, 1,3>(); / /¥

MR T/, 8% HZ&8%& UseHash: 1,3
/ /] FAER 7 A B @ 8 F HDraw R i
size_t n=pGF—>getSize();
for(size_t i=0;i<n;i++)

{

pGF—>getConProduct_shared_ptr(i,i, MyCPoint(3,4),
My CPoint(5,6),3.3)—>Draw();
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