Hauano
Hassanue

OcHoBHEIe onpepeneHus
Onucanue wabnonos

JNekuus 6. LLIabnoHbl npoekTrpoBaHus
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Hazsanue
OcHoBHble onpepeneHns
Onucanue wabnonos

LLIabnon npoekTupoBaHms nporpaMMHOro obecnedeHns

Onpegenetus

lMpoekTrpoBaHue nporpammHoro obecneyenus: (Software design) — sTan
paspabotku O, Bkntoyatowuli co3gaHne apxMTeKTYpbl CUCTEMBbI
Ha ocHoBe TpeboBaHWii.

LLlabnon npoektuposatus: (Design pattern) — obwiee pelieHne, npurogHoe asst
MOBTOPHOrO UCMOJIb30BaHMUSI, H4acTO BO3HMKAIOLWENR npobiemsi
npoekTuposaHus 0.

OcobeHHOCTH 1WabAOHOB NPOEKTUPOBaHNS

@ ObWHOCTL pelaemMoii 3a4a4n NPOEKTUPOBAHUS.

@ OnucaHue B3aI/IMO,£I|eI7ICTBV|$1 n pOJ'IEI7| 0OBEKTOB U KNACCOB.

o Onpegenenne CTpyKTypbl OBOLLETO PELLUEHUS, NMPUTOAHOMO ANsl MOBTOPHOrO
NCMNOJIb30BaHMS.
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HaszeaHue
OcHosHbie onpegeneHus
Onucanue I.I.laGﬂOHOB

Knaccudukaumm wabaoHoB npoekTUpoBaHmus

Mo uenam
Mopoxxaatowmne wabioHbl: CBA3aHbI C NPOLLECCOM CO3[aHUsl 0bbeKTa.

CTpyKTypHble WabioHbl: NMEKOT OTHOLIEHNE K KOMMO3ULUKN ODBEKTOB Mn
KJ1aCCOB.

LLIabnoHbl noBeaeHNsi: xapakTepusytoT TO, Kak Kiacchl (0bbekTbl)
B3aMMOZENCTBYIOT Mexay Coboii.

LLIa6noHbl napannenbHOCTN: CBA3aHbl C MHOTONOTOYHOCTbLIO.

Mo ypoBHtO peiicTBUMSA
@ Ha yposHe knaccos.

@ Ha ypoBHe 0bbekTOB.
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Labnon «abcrpakTHas dhabpuka»

AbcTpakTHan chabpuka AbcTpakTHas chabpuka B bubnmnorexe Loki
KomkpeTHan chabpuka B 6ubnmorexe Loki
CrpaTterun cospanus obsekror B bubnnoreke Loki

AbcTpakTHas cabpuka (abstract factory, kit)

Mopoxaatowmii WwabioH NpoeKTUPOBaHUS.

MpenocTaBnsieT nHTepdeiic As Co3aaHNA CEMENCTE B3aMMOCBA3aHHbIX UIIN
B3aIMO3aBUCUMbIX ODBEKTOB, HE CNeLndULUPYst NX KOHKPETHbLIX K/1aCCOB.

LelicTeue

Ha ypoBHe 0bbekToB.
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AbcTpakTHan chabpuka

CtpykTypa wabnoHa

LLlabnon «abcrpakTHas chabpuka»

Aberpaxthas thabpuka b bubmmorexe Loki
Konkperan dhabpaka 5 6ubrmorexe Lok
CrpaTterumn cospanus obsektos B bubnmorexe Loki

co3paér

co3paéTr

Puc. 1: ctpykTypa wabnoHa «abctpakTHas chabpuka»

Texums 6

5/ 68



LLlabnon «abcrpakTHas chabpuka»

AbcTpakTHan chabpuka AbcTpakTHas chabpuka B bubnmnorexe Loki
KonxperHan chabpuka 8 6ubnnorexe Loki
CrpaTterun cospanus obsekror B bubnnoreke Loki

Peannsaunsa abctpakTtHoit dpabpukmu BpyUHyto

Mpumep (oonarue)

struct AbstractEnemyFactory struct EasylLevelEnemyFactory
{ public AbstractEnemyFactory
virtual Soldier *CreateSoldier() | {
=0; virtual Soldier *CreateSoldier()
virtual Monster *CreateMonster() {
= @3 return new SillySoldier();
virtual SuperMonster 3
*CreateSuperMonster() = 0; J/ ...
3 e
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LWabnon «abcrpakTHan chabpukax»
AbcTpakTHan chabpuka AbcTpakTHasn chabpuka B bubnuorexke Loki

Konkperran doabpaa s 6ubrmorexe Lok

CrpaTterun cospanus obsekror B bubnnoreke Loki

ObbsiBnenne abctpakTtHoit habpukn B Loki

ObbsiBneHue Loki: :AbstractFactory

template
<

class TList,

template <class T> class TTUnit = AbstractFactoryUnit
>

class AbstractFactory;

TNekuyun 6 7 /68



LWabnon «abcrpakTHan chabpukax»
AbcTpakTHan chabpuka AbcTpakTHasn chabpuka B bubnuorexke Loki

KonkperHan]cabpukalalbnbnworexelllok
Crparernn cospanns obnexror b bubnuorexe Lok

CeoiicTBa abcTpakTHOI habpukm

@ ProductList

MeTtogbl

@ template <class T> T *Create();

TNekuun 6 8 /68



LWabnon «abcrpakTHan chabpukax»

AbcTpakTHan chabpuka AbcTpakTHasn chabpuka B bubnuorexke Loki
Konkperran doabpaa s 6ubrmorexe Lok
CrpaTterun cospanus obsekror B bubnnoreke Loki

ObbsiBneHne anemeHTa abctpakTHoit dabpuku B Loki

ObbsiBneHune Loki: :AbstractFactoryUnit

template <class T>
class AbstractFactoryUnit

{

public:
virtual T *DoCreate(Type2Type <T>) = 0;
virtual ~AbstractFactoryUnit() {}

iE

TNekuyun 6 o/ 68



LWabnon «abcrpakTHan chabpukax»

AbcTpakTHan chabpuka AbcTpakTHasn chabpuka B bubnuorexke Loki
Konkperran doabpaa s 6ubrmorexe Lok
CrpaTterun cospanus obsekror B bubnnoreke Loki

Onpenenerne abctpakTHOl habpukn

AbstractFactory AbstractFactory (oKoH4aHue)

template public:
< typedef TList ProductList;
class TList,
template <class> class TTUnit = template <class T> T *Create()
AbstractFactoryUnit {
> TTUnit <T> &rUnit = *this;
class AbstractFactory : return rUnit.DoCreate(
public GenScatterHierarchy < Type2Type <T> ());
TList, TTUnit> 3
{ 3 // AbstractFactory
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LWabnon «abcrpakTHan chabpukax»
AbcTpakTHan chabpuka AbcTpakTHasn chabpuka B bubnuorexke Loki

Konkperran doabpaa s 6ubrmorexe Lok

CrpaTterun cospanus obsekror B bubnnoreke Loki

CokpalleHrie MeXXMOAYNbHbIX 3aBUCHMOCTEN

Mpumep (AllFactory.h)

typedef
Loki: :AbstractFactory
<
LOKI_TYPELIST_3(Soldier, Monster, SuperMonster)
>
AbstractEnemyFactory;

Mpumep (SuperMonsters.cpp)

void addSuperMonsters(AbstractFactoryUnit <SuperMonster> *pFactoryUnit)

{
V/ARTY
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LWabnon «abcrpakTHan chabpukax»

AbcTpakTHan chabpuka AbcTpakTHasn chabpuka B bubnuorexke Loki
Konkperran doabpaa s 6ubrmorexe Lok
CrpaTterun cospanus obsekror B bubnnoreke Loki

CokpalleHne MEXXMOAY/IbHbLIX 3aBUCMOCTEN (OKoHYaHME)

Mpumep (Process.cpp)

#include "AllFactory.h"
#include "SuperMonsters.h"

void process()

{
AbstractEnemyFactory *pFactory = getFactory();
addSuperMonsters(pFactory);
// “AbstractEnemyFactory *” — “AbstractFactoryUnit <SuperMonster> *”
J) ooc
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Wabnon «abcrpakTHan chabpukax»

AbcTpakTHan chabpuka AbcTpakTHas chabpuka B bubnmnorexe Loki
KonkpeTHas chabpuka B8 6ubnmnoreke Loki
CrpaTterun cospanus obsektor B bubnnoreke Loki

ObbsiBneHne KoHkpeTHol habpukn B Loki

ObbsiBneHune Loki: :ConcreteFactory

template

<
class AbstractFact,
template <class T, class TBase> class Creator = OpNewFactoryUnit,
class TList = typename AbstractFact::ProductList

class ConcreteFactory;
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Wabnon «abcrpakTHan chabpukax»

AbcTpakTHan chabpuka AbcTpakTHas chabpuka B bubnmnorexe Loki
KonkpeTHas chabpuka B8 6ubnmnoreke Loki
CrpaTterun cospanus obsektor B bubnnoreke Loki

CrpaTernm KoHkpeTHol habpukn

CrpaTerus LLIaBbnoHHbIi knacc
Coszpanuve nsgenwnii OpNewFactoryUnit
PrototypeFactoryUnit

Tabnuua 1: knaccel cTpaTerunii KOHKpeTHoN dhabpukin
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Wabnon «abcrpakTHan chabpukax»
AbcTpakTHan chabpuka AbcTpakTHas chabpuka B bubnmnorexe Loki

KonkpeTHas chabpuka B8 6ubnmnoreke Loki

CrpaTterumn cospanus obsektos B bubnmorexe Loki

Peanusauus koHkpetHoit dabpuku B Loki

Loki: :ConcreteFactory
template
<

class AbstractFact,
template <class T, class TBase> class Creator = OpNewFactoryUnit,
class TList = typename AbstractFact::ProductList

class ConcreteFactory
public GenLinearHierarchy <
typename TL::Reverse <TList>::Result, Creator, AbstractFact>

{

public:
typedef typename AbstractFact::ProductList ProductList;
typedef TList ConcreteProductList; J/ ...

TNekuyun 6 15 / 68



Wabnon «abcrpakTHan chabpukax»

AbcTpakTHan chabpuka AbcTpakTHas chabpuka B bubnmnorexe Loki
Konkperan dhabpnka 5 6ubmorexe Loki
CrpaTterumn cospanus obsektos B bubnmnorexe Loki

Peanusauyusa crpaterun cosganus B Loki

template <class ConcreteProduct, class TBase>
class OpNewFactoryUnit : public TBase

{

typedef typename TBase::ProductList BaseProductList;
protected:

typedef typename BaseProductList::Tail ProductList;
public:

typedef typename BaseProductList::Head AbstractProduct;
ConcreteProduct *DoCreate(Type2Type <AbstractProduct>)
{
return new ConcreteProduct;
3
3
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Wabnon «abcrpakTHan chabpukax»

AbcTpakTHan chabpuka AbcTpakTHas chabpuka B bubnmnorexe Loki
Konkperan dhabpaka 5 6ubrmorexe Lok
CrpaTterumn cospanus obsektos B bubnmnorexe Loki

Peanusauus crpaterun knoHnposanus B Loki

Loki: :PrototypeFactoryUnit

template <class ConcreteProduct, class TBase>
class PrototypeFactoryUnit : public TBase

V/ARTE
public:
template <class U> void GetPrototype(U *&rpObj)
{/7% ... % %

template <class U> void SetPrototype(U *pObj)
{/7% ... % 3%
I ooc
»
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Wabnon «abcrpakTHan chabpukax»

AbcTpakTHan chabpuka AbcTpakTHas chabpuka B bubnmnorexe Loki
Konkperan dhabpaka 5 6ubrmorexe Lok
CrpaTterumn cospanus obsektos B bubnmnorexe Loki

lcnonb3osanue dabprku npotoTunos

typedef void App::setEasyLevel()
Loki: :ConcreteFactory {
< m_Factory.SetPrototype(
AbstractEnemyFactory, m_pSillySoldier);
Loki: :PrototypeFactoryUnit // He Bnageer obbekTom
// bes crnucka KOHKPETHbIX u34enni // Wcnonbsyercsa
> // Soldier: :Clone()
PrototypeFactory; //
/) ...
3
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Onucanne

Peannsaums epysHyto
Mocetntens Peanusaums & Loki

Wnrepcheiic

MocetuTens (visitor)

MNoBeneHYecknii WabnoH NPOEKTUPOBaHUS.

OnuckiBaeT onepaumio, BbIMOAHAEMYIO C KaXKAbIM ODBEKTOM 13 HEKOTOPON
Vlepavawl. I-IO3BOJ'IF|€T onpep,enﬂTb HOBblE Oﬂean,VII/I, HE N3MEHSASA KIACCOB 2TUX
0bBEKTOB.

LelicTeue

Ha ypoBHe 0bbekToB.
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Onucatnne

Peanusauus spyuHyro
MoceTutens Peannsauus s Loki

UnTepdbeiic

[lobaBneHne HOBOro MeTosa B Mepapxuto

NewOperation()

LF

NewOperation() NewOperation() NewOperation()

Puc. 2: nepapxunsi knaccos ¢ gobaBieHHbIM BUPTYasibHbIM METOAOM
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Onucanne
Peannsaums epysHyto
Mocetntens Peanusaums & Loki
Wnrepcheiic

CpaBHeHVe ODbIYHON NEpPapXun 1 Nepapxumn C NOCETUTENEM

N3meHeHne obbiyHol nepapxum

o [lobaBneHune HOBOro Kacca B MEPAPXUIO OCYLLECTBISIETCSA Nerko, bes
NePEKOMNUASILAN CYLLECTBYIOLLNX.

o [lobaeneHue HOBOW BUPTYanbHOW (OYHKLIMM OCYLLECTBASIETCS CIOXHO,
C nepekomMnuAasiLneli CyLIEeCTBYIOLLNX K1AaCCOB.
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Onucanne

Peanusauus BpyuHyio
MoceTutens Peannsauus s Loki

Wnrepcheiic

CpaBHeHVe ODbIYHON NEpPapXun 1 Nepapxumn C NOCETUTENEM

N3meHeHne obbiyHol nepapxum

o [lobaBneHune HOBOro Kacca B MEPAPXUIO OCYLLECTBISIETCSA Nerko, bes
NePEKOMNUASILAN CYLLECTBYIOLLNX.

o [lobaeneHue HOBOW BUPTYanbHOW (OYHKLIMM OCYLLECTBASIETCS CIOXHO,
C nepekomMnuAasiLneli CyLIEeCTBYIOLLNX K1AaCCOB.

N3meHneHne Nepapxmn C noceTnuTenemMm

o [lobaBneHune HOBOro Kaacca NMPUBOAUT K HEODXOLMMOCTU MEPEKOMMUISLMUN
BCeli Mepapxun U €€ KJNEHTOB.

o [lobaBneHune HOBOI BUPTYyanbHOW (OYHKLMU He TPEDYET nepekoMnuasLmm
nepapxmu U eé KINEHTOB.
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Onucanne

Peannsaums epysHyto
Mocetntens Peanusaums & Loki

Wnrepcheiic

M PUMEHNMOCTL MOCETUTENA

Cnyyamn npumeneHuns

@ B nepapxuto peako 1obaBAAOTCA HOBble KAACChl U YaCTO — BUPTYaNbHble
pyHKuny (ycToliumeble nepapxun).

@ Paznuunble onepauun Hag obbekTaMun He CBSI3aHbl APYr C APYrOM.

@ Peanusauun ogHoli n Toli e onepauuy A5 pasHbIX TMMNOB ynobHee XpaHUTb
BMECTE, a HE Pacrnpeaensite No nepapxuu (OTAENEHNE TUMOB OT OMEpPaLuii).
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Onucatnne
Peanusauus spyumyo
MoceTutens Peannsauus s Loki
UnTepdbeiic

CrpykTtypa wabsoHa

J7———-o

?
| D |

Puc. 3: cTpykTypa wabnoHa «nocetutesb»

Texums 6
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MNoceTnrens

Onucatne
Peanunsauus spy4Hyto
Peanusaums & Loki
Wnrepcheiic

Peanusayus nocetntens Bpy4Hyto

Mpumep (Visitor.h)

class LeafA;
// ..

class Visitor

{
public:
virtual void Visit(LeafA &)
virtual void Visit(LeafB &)
I) ooc
// MoxHo He 06bABNATH:
virtual void Visit(Base &)
b

Mpumep (Base.h)

class Visitor;

class Base
{
public:
virtual -~Base();
virtual void Accept(
Visitor &) = 0;
»
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Onucatne
Peanunsauus spy4Hyto

Mocetntens Peanusaums & Loki
Wnrepcheiic

Peanusauus nocetntens spy4Hyto (npogosxerue)

Mpumep (LeafA.h) Mpumep (LeafA.cpp)

#include "Base.h" #include "LeafA.h"

#include "Visitor.h"
class Visitor;

void LeafA: :Accept(

class LeafA : public Base Visitor &rVisitor)

{ {

public: rVisitor.Visit(*this);
virtual void Accept(Visitor &); 3
I ooc

»
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Onucatne

Peanunsauus spy4Hyto
Mocetntens Peanusaums & Loki

Wnrepcheiic

Peanusauus nocetntens spy4Hyto (npogosxerue)

Mpumep (CompositeNodeA.h)

class CompositeNodeA : public Base
{
public:
virtual void Accept(Visitor &rVisitor)
{
std: :for_each(
m_Children.begin(), m_Children.end(),
std: :bind2nd(std: :mem_fun_ref(&Base: :Accept), rVisitor));
rVisitor.Visit(*this);
3
private:
boost: :ptr_deque <Base> m_Children;

B8
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Onucatne
Peanunsauus spy4Hyto

Mocetntens Peanusaums & Loki
Wnrepcheiic

Peanusauus nocetntens spy4Hyto (npogosxerue)

Mpumep (VisitorA.cpp)

void VisitorA::Visit(LeafA &rLeafA)
{

// Pabora co craruyeckum Tunom “LeafA”
// EcTb pocTyn K OTKpbiToMy uHTepgpervicy LeafA
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Onucatne
Peanunsauus spy4Hyto

Mocetntens Peanusaums & Loki
Wnrepcheiic

Peanusauus nocetntens spyuHyto (okoH4aHne)

Mpumep (VisitorA.cpp)

void VisitorA::Visit(Base &rBase)
{
if (LeafA *pLeafA = dynamic_cast <LeafA *> (&rBase))
{
// Pabora c auHamuyeckum Tunom “LeafA *”
3
else
/)
3
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Onucatne
Peanunsauus spy4Hyto

Mocetntens Peanusaums & Loki
Wnrepcheiic

lobaBneHune knacca B nepapxuto

[Helicteus npu gobasneHun LeafZ Mpumep (Visitor.h)

@ B visitor.h gobasutb
obbasneHne LeafZ

class LeafA;
// ..

class Visitor

{

public:
virtual void Visit(LeafA &) = 0;
I oo

3
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Onucatne
Peanunsauus spy4Hyto

Mocetntens Peanusaums & Loki
Wnrepcheiic

lobaBneHune knacca B nepapxuto

[Helicteus npu gobasneHun LeafZ Mpumep (Visitor.h)

@ B visitor.h gobasutb
obbasneHne LeafZ

class LeafA;
// ..

class LeafZ;

class Visitor

{

public:
virtual void Visit(LeafA &) = 0;
I oo

3
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Onucatne

Peanunsauus spy4Hyto
Mocetntens Peanusaums & Loki

Wnrepcheiic

lobaBneHune knacca B nepapxuto

[Helicteus npu gobasneHun LeafZ Mpumep (Visitor.h)

@ B visitor.h gobasutb
obbasneHne LeafZ

class LeafA;
// ..

@ B visitor pobaeutb obbasneHme:
A class LeafZ;

virtual void Visit(LeafZ &)

class Visitor

{
public:
virtual void Visit(LeafA &) = 0;
/AT
virtual void Visit(LeafZ &) = 0;
»
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Onucatne
Peanunsauus spy4Hyto

Mocetntens Peanusaums & Loki
Wnrepcheiic

lobaBneHune knacca B nepapxuto

[Helicteus npu gobasneHun LeafZ Mpumep (VisitorA.cpp, ...)

@ B visitor.h gobasutb

s ErEE LERET void VisitorA::Visit(LeafA &)

@ B Visitor gobaeutb obbasneHue: e Y
virtual void Visit(LeafZ &) )
@ Peanunzosatb nnbo
Visit(LeafZ &) B VisitorA, /) ..

VisitorB, ..., nnbo
Visitor::Visit(Base &).
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Onucatne
Peanunsauus spy4Hyto

Mocetntens Peanusaums & Loki
Wnrepcheiic

lobaBneHune knacca B nepapxuto

[Helicteus npu gobasneHun LeafZ Mpumep (VisitorA.cpp, ...)

@ B visitor.h gobasutb
obhaEnenne heatZ. void VisitorA::Visit(LeafA &)
@ B Visitor gobaeutb obbasneHue: e o
virtual void Visit(LeafZ &) 3
o Peanuzosatb nubo
Visit(LeafZ &) B VisitorA, /) ..
VisitorB, ..., nnbo
Visitor::Visit(Base &). void VisitorA::Visit(LeafZ &)
{
/)
3
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Onucatne

Peanunsauus spy4Hyto
Mocetntens Peanusaums & Loki

Wnrepcheiic

lobaBneHune knacca B nepapxuto

[OeiictBus npu gobasneHun LeafZ Mpumep (LeafZ.cpp)

@ B visitor.h gobasutb

obbseneHne LeafZ. ZxE

@ B Visitor gobaeutb obbasneHue:

void LeafZ::Accept(
virtual void Visit(LeafZ &)

Visitor &rVisitor)

@ PeanusosaTtb nubo {
Visit(LeafZ &) B VisitorA, rVisitor.Visit(*this);
VisitorB, ..., nnbo 3

Visitor: :Visit(Base &)
o ObszaTensHoO onpefennTb
LeafZ: :Accept(Visitor &)
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Onucatne
Peanunsauus spy4Hyto

Mocetntens Peanusaums & Loki
Wnrepcheiic

Peanm3aum9 AUNKITNHECKOTO NMOCETUTENA BPYHHYHO

class BaseVisitor class LeafA;
{
public: class LeafAVisitor
virtual -~BaseVisitor() { } {
3 public:
virtual void Visit(LeafA &) = 0;
b
I oo
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MNoceTnrens

Onucatne
Peanunsauus spy4Hyto
Peanusaums & Loki
Wnrepcheiic

Peanusauus aumknuyeckoro nocetutens (okoH4aHue)

Mpumep (npogosmkeHune)

class VisitorA :
public BaseVisitor,
public LeafAVisitor
JY oo
{
public:
virtual void Visit(LeafA &);
Y oo
35
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Mpumep (okoH4aHme)

void LeafA: :Accept(
BaseVisitor &rVisitor)

if (LeafAVisitor *pVisitor =
dynamic_cast <LeafAVisitor *>
(&rVisitor))
pVisitor->Visit(*this);
else

{

// BbizoB noByuwku

v




Onucatne
Peanusaumns epyqHyio

MoceTntens Peanusauyus s Loki
Wnrepcheiic

Onpeaenenne basosoro knacca nocetutenein B Loki

OnpepeneHne Loki: :BaseVisitor

class BaseVisitor

{
public:
virtual ~BaseVisitor() { }

Bs
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Onucatne
Peanusaumns epyqHyio

MoceTntens Peanusauyus s Loki
Wnrepcheiic

OnpenenerHne noceTnTenst OAHOro Tuna

template <class T, typename TReturn = void>
class Visitor

{

public:
typedef TReturn ReturnType;
virtual ReturnType Visit(T &) = O;

b
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Onucatne
Peanusaumns epyqHyio

MoceTntens Peanusauyus s Loki
Wnrepcheiic

Onpenenerne basbl NOCELLAEMON nepapxuy

OnpepeneHue Loki: :BaseVisitable

template <typename TReturn = void>
class BaseVisitable

{
public:

typedef TReturn ReturnType;
virtual ~BaseVisitable() { }
virtual ReturnType Accept(BaseVisitor &) = 0;
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Onucanne

Peanusaumns epyqHyio
MoceTntens Peanusauyus s Loki
Wnrepcheiic

Onpegenenne basbl nocewaemoli nepapxuu (OKoH4aHMe)

Onpepenetne Loki: :BaseVisitable (OkoH4aHue)

protected:
template <class T>
static ReturnType AcceptImpl(T &rVisited, BaseVisitor &rGuest)
{
if (Visitor <T> *pVisitor = dynamic_cast <Visitor <T> *> (&rGuest))
{
return pVisitor->Visit(rVisited);
3
return ReturnType();
3
3 // template <...> class BaseVisitable
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Onucatne
Peanusaumns epyqHyio

MoceTntens Peanusauyus s Loki
Wnrepcheiic

OnpeaeneHne makpoca fifisi NOCELAEMOro y3/a

Onpepenenve LOKI_DEFINE_VISITABLE()

#define LOKI_DEFINE_VISITABLE() \
virtual ReturnType Accept(BaseVisitor &rGuest) \
{\
return AcceptImpl(*this, rGuest); \

3
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Onucatne
Peanusaumns epyqHyio

MoceTntens Peanusauyus s Loki
Wnrepcheiic

()npeﬂeﬂeHme MHO>XECTBEHHOIO NMOCETUTENA

YactuyHas cneuunanusaums Loki

template <class THead, class TTail, typename TReturn>
class Visitor <Typelist <THead, TTail>, TReturn> :
public Visitor <THead, TReturn>,
public Visitor <TTail, TReturn>
{
public:
typedef TReturn ReturnType;

e
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Onucatne
Peanusaumns epyqHyio

MoceTntens Peanusauyus s Loki
Wnrepcheiic

Onpegenerne MHOXXECTBEHHOTO noceTnTenst (OKOHYaHME)

Yactuynas cneumanusaums Loki: :Visitor (okoH4aHue)

template <class THead, typename TReturn>
class Visitor <Typelist <THead, NullType>, TReturn> :
public Visitor <THead, TReturn>
{
public:
typedef TReturn ReturnType;
using Visitor <THead, TReturn>::Visit;

Bs
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Onucanne

Peanusauus spyuHyio
MoceTntens Peanusauyus s Loki

UnTepdbeiic

Onpegenerne LNMKANYECKOrO NMOCETUTENS

Onpepenenne Loki: :CyclicVisitor

template <typename TReturn, class TList>

class CyclicVisitor : public Visitor <TList, TReturn>
{
public:

typedef TReturn ReturnType;

template <class TVisited>
ReturnType GenericVisit(TVisited &rHost)

{
Visitor <TVisited, ReturnType> &rSubObj = *this;
return rSubObj.Visit(rHost);

3
Bs
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Onucatne
Peanusaumns epyqHyio

MoceTntens Peanusauyus s Loki
Wnrepcheiic

OnpeaeneHne makpoca fifisi NOCELAEMOro y3/a

Onpepenenve LOKI_DEFINE_CYCLIC_VISITABLE()

#define LOKI_DEFINE_CYCLIC_VISITABLE(SomeVisitor) \
virtual SomeVisitor::ReturnType Accept(SomeVisitor &rGuest) \

{\

return rGuest.GenericVisit(*this); \
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Onucanne

(P ey o RIS
MoceTutens Peannsauus s Loki
UnTepdbeiic

ObbsasneHne basosoro knacca nocewaemMoix B Loki

ObbsiBneHune Loki: :BaseVisitable

template

<
typename TReturn = void,
template <typename, class> class TCatchAll = DefaultCatchAll,
bool ConstVisitable = false

class BaseVisitable;
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Onucanne

(P ey o RIS
MoceTutens Peannsauus s Loki

UnTepdbeiic

Obbsasnenne nocetutens B Loki

ObbsiBneHune Loki: :

template

<
class T,
typename TReturn = void,
bool ConstVisit = false

class Visitor;
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Onucanne

(P ey o RIS
MoceTutens Peannsauus s Loki

UnTepdbeiic

CpoiicTBa nocetutens B Loki

] ParamType(T)
@ ReturnType (TReturn)

MeTopap!
@ virtual TReturn Visit(T &) = 0O;
- Nexuws6 | 43/68
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Onucanne

(P ey o RIS
MoceTutens Peannsauus s Loki

UnTepdbeiic

ObbsBNEHNE MHOXECTBEHHOro nocetntens B Loki

ObbsiBneHune Loki: :

template

<
class TList,
typename TReturn = void,
bool ConstVisit = false

class Visitor;
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MNoceTnrens

lchonb3osaHune nocetntens

Onucanne

(P ey o RIS
Peannsauus s Loki
UnTepdbeiic

class LeafA :
public Loki::BaseVisitable <>
{
public:
LOKI_DEFINE_VISITABLE()
// wam
// LOKI_DEFINE_CONST_ VISITABLE()
// Uanu BpY4YHYIO
// void Accept(BaseVisitor &);

Mpumep (okoH4aHue)

class VisitorA :
public Loki::BaseVisitor,
public Loki::Visitor <LeafA>
//
I oo

{

public:
void Visit(LeafA &);
J) oo

»
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MNoceTnrens

lchonb3osaHune nocetntens

class LeafA :
public Loki::BaseVisitable <>
{
public:
LOKI_DEFINE_VISITABLE()
// wam
// LOKI_DEFINE_CONST_ VISITABLE()
// Uanu BpY4YHYIO
// void Accept(BaseVisitor &);

Onucanne

(P ey o RIS
Peannsauus s Loki
UnTepdbeiic

Mpumep (okoH4aHue)

class VisitorA :
public Loki::BaseVisitor,
public Loki::Visitor <
LOKI_TYPELIST_3(

LeafA, /* ... */)>
{
public:
void Visit(LeafA &);
I coc
»
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Onucanne

(P ey o RIS
MoceTutens Peannsauus s Loki

UnTepdbeiic

ObbsiBneHne 6a30BOro Kjacca HECTPOrux MOCeTUTENENR

ObbsaBneHune Loki: :BaseVisitorImpl

template
<

class TList,

typename TReturn = void
>

class BaseVisitorImpl;
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Onucanne

(P ey o RIS
MoceTutens Peannsauus s Loki
UnTepdbeiic

Ncnonb3oBaHue HECTPOroro noOCETUTENA

[Mpumep

class VisitorNonStrictA :
public Loki::BaseVisitor,

public Loki::BaseVisitorImpl <Loki::Seq <LeafA, /* ... */>::Type>
{
public:

void Visit(LeafA &);

V/ARTY
3
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Onucanne

(P ey o RIS
MoceTutens Peannsauus s Loki

UnTepdbeiic

ObbsiBneHne unkandeckoro nocetutens s Loki

ObbsiBneHune Loki: :CyclicVisitor

template

<
typename TReturn,
class TList

class CyclicVisitor;
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Onucanne

(P ey o RIS
MoceTutens Peannsauus s Loki

UnTepdbeiic

Ncnonb3osatune LNKIANYECKOIO NMOCETUTENA

class LeafA; class Base
/). {
public:
// basosbi knacc virtual -~Base() { }
typedef LOKI_DEFINE_CYCLIC_VISITABLE(MyVisitor)
Loki::CyclicVisitor e
< v
void,
LOKI_TYPELIST_3(
LeafA, /* ... */)
>
MyVisitor;
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Onucanne

(P ey o RIS
MoceTutens Peannsauus s Loki

UnTepdbeiic

VcnonbzoBatne yukanyeckoro nocetutens (NpogoskeHue)

Mpumep (npogosixerue)

class LeafA : public Base

{
public:
LOKI_DEFINE_CYCLIC_VISITABLE(MyVisitor)

Ba
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Onucanne

(P ey o RIS
MoceTutens Peannsauus s Loki

UnTepdbeiic

Wcnonb3oBaHme yukandeckoro nocetutens (okoH4aHue)

Mpumep (npogomkeHne) Mpumep (okoH4aHue)

class VisitorA : public MyVisitor int main()
{ {
public: /) ...
virtual void Visit(LeafA &); CompoundDocument document =
// ... LloadDocument(source);
s VisitorA visitor;
y visitor.Visit(document);
I coc
3
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MNoceTnrens

Onucanne

(P ey o RIS
Peannsauus s Loki
UnTepdbeiic

Ncnonb3osatune LUNKINHECKOIro HECTPOroro noCeETUTENA

typedef
Loki::CyclicVisitor
<
void,
Loki: :Seq
<
Base, LeafA, /* ...
>::Type
>
MyVisitorNonStrict;

*/
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class VisitorA :
public MyVisitorNonStrict

{

public:
virtual void Visit(LeafA &);
virtual void Visit(Base &);

3




Onpepenerue
Peanusaums nuHeiiHoro gucnetyepa

MyneTumeron

Mynbtumetog (multimethod, multiple dispatch)

MNoBegeHuecknii WabnoH NPOeKTUPOBaHUS.

OcyLiecTBAsiIET ANCNETHEPU3ALNIO BbI3OBA (DYHKLMUN B 3aBUCUMOCTM OT TUMOB
3a/1eliCTBOBaHHbIX OOBEKTOB.

Heiicteue

Ha ypoBHe 0bbekToB.
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Onpeaenetne
Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

Peanm3au,|/|9| ,L'I|BOI7IHOFO ANCINEeTHEPA BPY4HYHO

void DoHatchAreal(Rectangle &, Rectangle &);
void DoHatchArea2(Rectangle &, Ellipse &);
void DoHatchArea3(Rectangle &, Poly &);

I ooo
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Onpeaenetne
Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

Peanusauus aeoiiHoro gncnetyepa BpyuHyto (OkoHYaHue)

Mpumep (okoH4aHme)

void DoubleDispatch(Shape &rShapel, Shape &rShape2)
{
if (Rectangle *pRectl = dynamic_cast <Rectangle *> (&rShapel))
{
if (Rectangle *pRect2 = dynamic_cast <Rectangle *> (&rShape2))
DoHatchAreal(*pRectl, *pRect2);
else
V/AREY
3
else
I ooc
3
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Onpeaenenne

Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

Imemep NCMNOJIHUTENA MYNbTUMETOLOB

struct HatchingExecutor

{
void Fire(Rectangle &, Rectangle &);
void Fire(Rectangle &, Ellipse &);
void Fire(Rectangle &, Poly &);
I ooc
// 0bpaboTka ownbok
void OnError(Shape &, Shape &);
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Onpeaenetne
Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

CraTnyeckast peannsauust 4BOMHOMO AucCneTyepa

Peanunsauus Loki: :StaticDispatcher

template

<
class Executor,
class Baselhs,
class TypesLhs,
class BaseRhs = BaselLhs,
class TypesRhs = TypesLhs,
typename ResultType = void

class StaticDispatcher
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Onpepgenenne
Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

Cratuyeckas peanusauunsi gucneryepa (NpogoskeHue)

Peanusaums Loki: :StaticDispatcher (MpogosxeHne)

public:
static ResultType Go(
BaseLhs &rLeft, BaseRhs &rRight, Executor &rExecutor)
{
return DispatchLhs(rLeft, rRight, rExecutor, TypesLhs());
3
private:
static ResultType DispatchLhs(
BaseLhs &rLeft, BaseRhs &rRight, Executor &rExecutor, NullType)

return rExecutor.OnError(rLeft, rRight);
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Onpeaenetne
Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

Cratuyeckas peanusauunsi gucneryepa (NpogoskeHue)

Peanusaums Loki::StaticDispatcher (npogosxeHue)

template <class Head, class Tail>
static ResultType DispatchLhs(
BaseLhs &rLeft, BaseRhs &rRight, Executor &rExecutor,
Typelist <Head, Tail>)

if (Head *pHead = dynamic_cast <Head *> (&rLeft))

{
return DispatchRhs(*pHead, rRight, rExecutor, TypesRhs());

3
return DispatchLhs(pHead, rRight, rExecutor, Tail());
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Onpeaenetne
Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

Cratuyeckas peanusauunsi gucneryepa (NpogoskeHue)

Peannsauyms Loki::StaticDispatcher (npogosixeHue)

template <class SomeLhs>
static ResultType DispatchRhs(
SomeLhs &rLeft, BaseRhs &rRight, Executor &rExecutor, NullType)
{

return rExecutor.OnError(lhs, rhs);
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Onpepgenenne
Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

Cratuyeckas peanusauunsi gucneryepa (NpogoskeHue)

Peanusaums Loki: :StaticDispatcher (MpogosxeHne)

template <class Head, class Tail, class SomeLhs>
static ResultType DispatchRhs(
SomeLhs &rLeft, BaseRhs &rRight, Executor &rExecutor,
Typelist <Head, Tail>)

{
if (Head *pHead = dynamic_cast <Head *> (&rRight))
{
return rExecutor.Fire(rLeft, rRight);
}
return DispatchRhs(rLeft, rRight, rExecutor, Tail());
3
s // class StaticDispatcher
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Onpeaenetne
Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

lcnonb3oBaHme ctaTnyeckoro AOncneT4depa

Mpumep

typedef
StaticDispatcher
<
HatchingExecutor, Shape, TYPELIST_ 3(Rectangle, Ellipse, Poly)
>
Dispatcher;

void process(Shape *pShapel, Shape *pShape2)
{
2/ oo
HatchingExecutor executor;
Dispatcher: :Go(*pShapel, *pShape2, executor);
I oo
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Onpeaenetne
Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

[1pobaembl co cTaTUYECKUM AUCMETYEPOM

Mpumep

typedef
StaticDispatcher
<
HatchingExecutor, Shape,
TYPELIST_4(Rectangle, Ellipse, Poly, RoundedRectangle)
>
Dispatcher;
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Onpeaenetne
Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

Pewienne npobsem co cTtaTu4ecknM AUCneT4epom

Peanunsauus Loki::StaticDispatcher

template </* ... */>
class StaticDispatcher
{
// typedef

// typename TL: :DerivedToFront <TypesLhs>::Result
// SortedTypesLhs;
I oo
public:
/)
b
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Onpeaenetne
Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

CMhMMeTquHHM NCNOJIHNTEJIb MYJIBTUMETOAOB

struct HatchingExecutor

{
void Fire(Rectangle &, Rectangle &);
void Fire(Rectangle &, Ellipse &);

void Fire(Rectangle &, Poly &);
void Fire(Ellipse &, Ellipse &);
void Fire(Ellipse &, Poly &);
void Fire(Poly &, Poly &);

// Obpaborka ownbok

void OnError(Shape &, Shape &);
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Onpeaenetne
Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

Peannsauusi cuMMeTpryHOro aucneTyepa

Peanunsauus Loki::StaticDispatcher

template <class SomelLhs>

static ResultType DispatchRhs(/* ... */)
{
1 oo
if (Head *pRight = dynamic_cast <Head *> (&rRight))
{

Int2Type <(symmetric &&
int(TL: :IndexOf <TypesRhs, Head>::value) <
int(TL: :Index0f <TypesLhs, SomeLhs>::value))> i2t;
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Onpeaenetne
Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

Peanusauus cummeTpryHoro aucnetyepa (MpogoskeHue)

Peannzauusa Loki::StaticDispatcher KOanHme)
typedef
InvocationTraits <SomeLhs, Head, Executor, ResultType>
CallTraits;
//
return CallTraits::DoDispatch(rLeft, *pRight, rExecutor, i2t);
3
else

/Y
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Onpepgenenne
Peanusaums nuHeiiHoro ancneTyepa
MyneTumeron

Peanusauus cummerpryHoro aucnetyepa (okoH4aHMe)

Peannzauus Loki: :InvocationTraits

template
<class SomelLhs, class SomeRhs, class Executor, typename ResultType>
struct InvocationTraits

static ResultType DoDispatch(
SomeLhs &rLHS, SomeRhs &rRHS, Executor &rExecutor, Int2Type <false>)

return rExecutor.Fire(rLHS, rRHS);
3
static ResultType DoDispatch(
SomeLhs &rLHS, SomeRhs &rRHS, Executor &rExecutor, Int2Type <true>)

{
return rExecutor.Fire(rLHS, rRHS); J/ ...
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