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1. CHayana o An3auHe.

Ha HblHeWHeM YpOBHE MOHWMaHWA MPOrpaMMMpPOBAHUA TPYAHO HANUCATb XOPOWMWIN KOA, HO MOXHO AeflaTb O6bACHUMbIA KOA,
YyCTpaHAWNUA M3BECTHble Npobsiemsbl.

PaccMoTpuM YacTHbii npumep. CHavyana 3To 6bia BNosHe 6e306upgHas nporpamma.

switch ( hookStruct->vkCode )

{
case KeyWheelUpl:

case KeyWheelUp2:

{
if (wParam == WM _SYSKEYDOWN || wParam == WM_KEYDOWN )
{
mouse_event( MOUSEEVENTF_WHEEL, ©, ©, WHEEL DELTA, @ );
}
}
break;

case KeyWheelDownl:
case KeyWheelDown2:

{




if (wParam == WM_SYSKEYDOWN || wParam == WM_KEYDOWN )

{
mouse_event( MOUSEEVENTF_WHEEL, @, ©, -WHEEL_DELTA, @ );
}
}
break;

}

3aTeM Mbl YAyyqwuau 3Ty nporpammy, Ao6aBUB HeMHOro 6osblie (YHKLUMOHANBHOCTU WM rae TO BHYTPU HOBOW MpPOrpaMMbl
MonyYuMau BOT TaKoOW y4acTOK KOAad, KOTOpbM B MpUHUMNE fenaeT TO Xe caMoe, YTO W Mpedbiaywmin npumep.

//mouse wheel
#ifdef Nmj_Va_mw
class Va_mw: public Vaction{
public:
void proceed();

Va_mw():key timer_passed(0){}

protected:
//what mouse event to do in child
virtual
void m_event()=0;

//repeat time counter
unsigned key timer passed;

};

//mouse wheel up




class Te_mw up: public Va_mw{
public:

//on hold

void m_event();

};

//mouse wheel dn
class Te_mw_dn: public Va_mw{
public:
//on hold
void m_event();
}s
#endif

3TOT npumep cTpajaeT npobnemoit An3airHa C++ KJlacCcoOB, KOTOpPYW B 06WeM U KpaTKO MOXHO onucaTb Kak
"HacnenoBaHWe WUCNONb3yeTCA He ANA peanusaumm uHTepdenca™.

Takasa npobnema 3aTpypHAeT

- MOBTOPHOE MCNO/Nb30BaHWE KOAaA;

- Cco34aHuWe Bapuauuii Koaa;

M MpUBOAMT K KOMOMHATOPHOMY pOCTY YMC/la KJIacCoB.

3TO Cepbe3Hblil U3bsSH B AU3ailHE, MpPUBbIMKA MPUMEHSATb KOTOPLI AOMKHA YCTPAHATbCA BCerga, HecMoTpA Ha To,
yTo "TaKk cpenatb fnerye", TakKk KakK WMHA4ye BuAeTb 3Ty npobnemy B 6osee C/NOXHOW Nporpamme byaeT ewe TpyAHee.

NMoyemy B MpuHUMNE TakasA npobsema npoucxoauT? [OCTAaTOYHO MOMbITaTbCA CO3AaTb /by O6beKTHYH Mporpammy,

4YTO6bl O6HAPYXUTb, YTO B MporpamMMe BCerfAa eCcTb ABe CUCTEeMbl K/JacCOB:

- OflHa CMACTeMa KJacCOB OMUCbiIBAaeT MPUKNAAHYHW 3afady B TepMUHAX M CYWHOCTAX NPUKAAAHOW 3a4auyu;

- BTOpasA cUCTeMa KJlacCoB 3TO KJlacChl pa3paboTaHHble A8 MOBTOPHOIrO MCMONb30BaHUA M ONUCHLIBAWT NpobsieMy MOBTOPHOIo
MCNONb30BAHUA B TEPMUHAX U CYWHOCTAX MOBTOPHOIO WCMOJSIb30BAHMUA.

3TO abCONWTHO HeCOBMeCTUMble 3adauuM M UHTepdencl.

MosTomy B obwem B 60N 06BLEKTHOWM nporpaMmme BcCerga BO3HUKaeT CUCTEMa K/aCCoB I'IpVIK}'Iaﬂ,HOVI 3a4a4u,
KOTOpaA 4epe3 afantepbl peannsyeTcAa Ha 6ase cucTembl KNaccoB AnsA NMOBTOPHOIro MUCMNOJib30BaHUA.



2. NMoyemy npoucxoauT U3MeHeHUe An3anHa.

MpoucxoAUT M3MeHeHue AuM3allHa MOTOMY, 4YTO Mbl 3apaHee He 3HaeM Kak 6yayT peann3oBbIBaTbCA MeTOAbl Knacca,

BO BpeMA peann3aunm pasHbiX KNaccoB "coObiTMe Mbiwn", OOHApyXMB YTO Y HAC eCcTb "NIOrM4yeckM ycTonymBo obwmi" wabnoH kopa,
Mbl €ro HeMeA/IeHHO BblAesiIieM B OTAE/IbHYH CTPYKTYpHYW eauHuuy C++, 4TO6bl M36aBUTLCA OT Ayb6/MpoBaHMA Koja

(ocobeHHO Kopa B npouecce pa3paboTku).

B OoaHHOM npuMepe ABa pa3HbIX Kaacca peanusywume obwmihi MHTeppeic, Obianm cauTbl B OAMH Kaacc "Va_mw", coaepxawuin 3TOT ob6WMiA
wabnoH koja, M OTOT KJiacc 6bin ewe pa3 npoHacsefoBaH ANA peanu3auuMum B NMOTOMKAxX Bapuauuu koga 3Toro wabnoHa kopa.

BoT 3TO HacnepoBaHuMe U HenpaBWIbHO C TOYKW 3pEeHUA CUCTEeMbl KNaCCOB AJ1A MOBTOPHOMO UCMOJSIb30OBaHUA.

Ina Toro 4tobbl MCNpaBUTb MNpobnemMy AusaikiHa, HaAO CO34aTb HOBbIM ajanTep C WUHTepdpeldcoM AN peanusauumnm 3TUX Bapuauui
W peannsoBaTb I3TOT ajanTep HaWWM KOAOM, T.e. HaAO CO34aTb HOBbIM HE3aBUCUMbIN UHTepPelnc M HacnepoBaTb yxe ero.

BTOpOﬁ BapuUaHT CUCTEeMbl KNaCCOB UCMNpaBadeT 3TOT HeAOCTaToOK.

#ifdef Nmj_Va mw2
class Va_mw_event;

class Va mw: public Vaction{
protected:
typedef
Va_mw_event
Vevent;

};

class Ta_mw: public Va_mw{
public:
void proceed();

Ta_mw(Vevent *e):
key timer passed(9),




do_event(e)

{}
protected:
//what mouse event to do
Vevent *do_event;

//repeat time counter
unsigned key timer passed;

};

//mouse wheel event

class Va_mw_event{

public:
//what mouse event to do
virtual
void m_event()=0;

public:
virtual
~Va_mw_event(){}

};

//mouse wheel up
class Te mw _up: public Va_mw_event{
public:

//on hold

void m_event();

};




//mouse wheel dn
class Te_mw_dn: public Va_mw_event{
public:
//on hold
void m_event();
¥
#endif

Mosasunca HoBbii uUHTepdenc "Va_mw_event", KOTOpbM peanusyeTcA HacnefoBaHMeM U knacc "Va_mw" roToB MCNONb30BaThb
nwboit notomok "Va_mw_event". Yucno knaccoB (He cYMTaA Knacca ANA onucaHua uHTepdeica "Va_mw_event") He M3mMeHMNOCH,
HO BO3MOXHOCTW MOBTOPHOIO WCMOJIb30OBAHUA CYWECTBEHHO MOMEHANIUCb, Tenepb MOXHO M3MeHATb peanusauuw "Va_mw_event”
He3aBucumo oT "Va_mw".

OcTanacb nocnegHAs npobnema - Kak He3aBucuMmo oT "Va_mw_event" ymeTb MeHATb peanum3sauuw “"Va_mw"? [nAa 3TOro peannsauuw
"Va_mw" Hago HacnegoBaHWEM MepeHecTu B NOTOMKKM "Va_mw". UHTepdelc He AOMKEH copepxaTb KOL CMOCOOHLIM K BapuauuaMm.

Mocne Bcero 3TOro YUCAO KnaccoB (He cyuMTaAa Kjaacc ANA onucaHus uHTepdeica "Va_mw") onaTb He M3MEHWUNOCH,
HO KaK W3MeHUNUCb BO3MOXHOCTU MOBTOPHOFO WCMONb30BaHMA A8 HOBOW CTPYKTYpbl Knaccos!

3. TpeTnn MOMEHT.

Tenepb Hago OTMeTUTb 4TO "Va_mw" 0COb60 HUYEro He COoAepXuT:
- HW onpegeneHuna knacca "Va_mw_event”
- HM ccbiKy Ha "Va_mw_event" Takoro Buaa

protected:
//what mouse event to do
virtual
Va_mw_event *do_event() =0;

3TO NoToMy, 4TO McCnonb3oBaHue "Va_mw_event" 3aBucut oT noTtomka "Va_mw". Hanu4nme mMHOXeCTBa MPOCTbIX M PaA3pPO3HEHHbIX KAACCOB
9TO ecTeCcTBEHHaA CTPYKTypa KJlacCOB ANA MOBTOPHOIO MCMNO/Ab30BaHWA, OHA MOpoxAaeT TPYAHOCTM B cbope U3 TakuUX 4YacTeh roTOBbIX



KNacCcoB M HeobXOoAMMOCTb CO34aBaTb Knaccbl, KOTOpble 3aHMMaKTCA AeATe/IbHOCTbH obecneyeHna COBMeCTHOW pa60TbI TaKUX NpoOCTbIX
KflaCcCoB.

B poaHHOM cny4yae 4TOObl yKasaTb Ha cBA3b "Va_mw_event” u "Va_mw" Mbl UCNOMb3yeM yKalaHWe Ha TWMbl

protected:
typedef

Va_mw_event
Vevent;

4. YeTBEepTbI! MOMEHT.

06a BapuaHTa WUCMONb3YWT BUPTYyasbHble QyHKUMM m_event() Ans peanusauuum uHTepdeiica, B TO BpeMsa KAk HaM He TpebyeTcs

MCNoNb30BaTb 3TU Knaccel Ana 06paboTku MX B obuem wabnoHe Koda, T.€. Mbl MOXEM BOCMO/b30BaTbCA WAGNOHOM BpeMeHU
KOMNUAALMU 3agaBaeMbiM C Momolbi AupekTuB template.

#ifdef Nmj_Va_mw3
//mouse wheel
template<class Tevent>

class Ta mw: public Vaction{
public:

void proceed();

Ta_mw():key timer passed(9){}

protected:
//what mouse event to do
Tevent do_event;

//repeat time counter
unsigned key timer passed;




}i
#tendif

B kayectBe "Tevent" MOxHO ucnonb3oBaTb npegplayume knaccol "Te_mw_up" u "Te_mw_dn", 3aaaHHble Kak
"class Te_mw_up: public Va_mw_event”, B 3TOM cny4dae metog "Ta_mw::proceed" 6yaeT BCe paBHO HEBUPTYAJIbHO
Bbi3biBaTb MeToh "Te_mw_up::m_event()".

Unn mMoOXHO co3paTb HOBble knacchl "Tevent_mw_up” u "Tevent_mw_dn", umewwme meTon ¢ umeHem "m_event".

#ifdef Nmj_Va mwd
//mouse wheel up
class Tevent mw_up{
public:

//on hold

inline

void m_event();

//mouse wheel dn
class Tevent_mw_dn{
public:
//on hold
inline
void m_event();
}s
#tendif

Co3paBaTb Takue HOBble KNaccCbl MUMeeT CMbIC/ eCc/n U3BeCTHa peanusauua metopa "m_event" u 3Ta peanusauuma
He CKJIOHHa K Bapuauuam u asnaseTtca inline, 4TO Ha MOMEHT CO34aHMA UHTepdeinca OObIMHO He M3BECTHO
M HanNWCaHWe TaKUX KNaccoB OBbIMHO MOXeT TpakToBaTbCA Kak "usbbiToyHaa (premature) onTumusauma’.



Peanusaumm inline mMeTOAOB AOMXHbI ObiITb NMPU KaxAOW KOMNUAAUMM MOMeleHbl B 3aronosBke "hpp", copepxawem kog,
HanpuMep OHW MOryT ObiTb MOMeWeHbl B TOM Xe 3arojioBke, rpe HaxoguTcAa meTtop “"Ta_mw::proceed", ecnm xapakTep
paboTbl M Habop AaHHbIX AnAa "proceed" u "m_event" XoTb CKONbKO HMOYyAb CXOX.

5. template n ayonupoBaHue Koga U AaHHbIX.

HenpaBunbHoe ucnonb3oBaHue template npuBoguT K cunbHOMYy Ay6AMPOBaHMKIO KOAA W AaHHbIX. labnoHbl BpeMeHW KOMNUAALUUM
MCMONb3YKHTCA MNPaBUNbHO, €CAKU MPUMEHEHbl ANS:

- OnucaHuWA TunoB nosb3oBatena C, ecAW 3TU TUMbl HE WUCNONAb3YWTCA B WAabnoHaX BpPeMEHMU BbINMOJHEHWUS;

- onucaHua knaccoB C++, e€CAM 3TU KJIacCbl He cojepxaT KOAA U He WUCNONAb3YWTCA B WabnoHax BpeMeHMW BbINMOJSHEHWSA;

- 3aMeHbl AUPEKTUB npenpoueccopa ANA YCJ0BHON KOMMNUAAUWU, T.e. KOrga BO BpeMs KOMAUAAUUM Mporpammbl WAbBNOH MHCTaHUMpyeTcA
TONIbKO OAWH pas;

- reHepaumm Koda, KOTOpbli He WUCMNOAb3yeTcA NOBTOPHO, He3aBUCUMO OT linkage sToro koga (inline wnam call).

B Hawem cnyyae Mbl 3Haem, 4To MeToh "Ta_mw::proceed()" comepXuT ABa YC/IOBHbLIX BblpaXeHUs U MOXeT 6biTb MCMONb30BAH Kak
"KOf4, KOTOpbli He npefHa3HaveH AnA MOBTOPHOro ucnonb3oBaHuA". Ho B obwem cnydae npefplaywuin npumep nopoxpaeT
n36bITo4HOe Ayb6nupoBaHue kopa "Ta_mw::proceed()".

Korpa mbl yCcTpaHwnu HenpaBulbHOE MpUMEHeHWe HacnenoBaHuAa, BBeAA ABa WHTepdeinca "Va_mw" u "Va_mw_event" u peanusys
HacnefoBaHMEM yxe WX, Mbl M36aBUINCb OT "HEBO3MOXHOCTM C MOMOWbK Hac/sefoBaHWA ONUMCaTb KOMOMHATOpHOe co4YeTaHuil CBOWCTB".

Ho B npuHUMnNe M3 MOJyYEeHHbIX HamMu 6GIOKOB WX COEAMHEHWEeM MOXHO CO34aTb KOMOMHATOpPHOE YMC/O coYeTaHwuii. BoT anAa
OMNCaHUA TakKUX COYeTaHUN U MOXHO MCMO/b30BaTb WABMOHLI BpeMeHUn KoMnunAaumn, nNOTOMYy HYTO BCe 3TU COYeTaHUA MOXHO
onuMcaTb OAHUM E€AMHCTBEHHbIM TakKUM WABGAOHOM, KOTOPbIA XOTb M He fABAAETCA CTONb AEKNapaTUBHbIM KakK OMMcaHue UHTepdeica
(41O 32 Knacc Mmbl BoobWe He CYUTaeM), HO ABNAETCA MPOCTHIM afanTepoM 3Tux "670KkoB" ANA Kakoro To wboro uHTepdeiica,
Hanpumep gna “Vaction".

#ifdef Nmj_Va_mw5
template<class Ta mw, class Te _mw>
class Ta _mwe: public Vaction{
public:
#if o
void proceed(){ a_mw.Ta_mw::proceed(& mw); }




#else
void proceed(){ a_mw.Ta _mw::proceed(); }

Ta_mwe():a mw(& mw){}
Ta_mwe(const Ta_mwe& obj):a_mw(obj.a_mw), e mw(obj.e mw){ a_mw.do_event= &e_mw; }

Ta_mwe& operator=(const Ta _mwe& obj){ if(&obj != this){ a_mw=obj.a _mw; e mw=obj.e mw;
a_mw.do_event= & mw; } return *this; }
#endif
protected:
Te_mw e_mw;
Ta_mw a_mw;
¥
#endif

Cpa3y Xe OTMeTUM, 4HTO MUCNONIb30BaHMeE MNOCTOAHHbLIX B3aWUMHbIX CCbIJIOK MexXay HeCKOJIbKUMU obbeKkTamu pa3HbIX K/aCCOB,
pa60Tamex BMeCTe BO BpemMA BbINOJIHEHUA, CO34aeT CJ/IOXKHOCTU C nopgaepxXaHunmem LenoCTHOCTU CCbUJIOK npu cornacoBaHHoOM
MHMuUmanmsaumn U CoOBMeCTHOM KOMUPOBaAHUU 3TUX O6beKTOB, a Takxe C BfageHWeM 3TUMM O0bObeKTaMu.

OgHuUM u3 pemeHMﬁ Hp06ﬂeMH ABNAeTCA TO, 4YTO NpuU KaXAaAoM Bbl30OBe MeTOoA0B OAHOrIo obbekTa eMy nepenawTcA CCblIKKU
Ha BCe Te O6b€KTH, C KOTOpbiIMKM OH CBA3aH.

3TO He TONbKO AaeT JMWHWE napameTpbl NpuM BbiI3OBE METOAOB, HO U FOBOPUT 4TO Knacc "Ta_mw", Hyxaawwunca B CCbUiKe
Ha "Va_mw_event", He mMoxeT cnepoBaTb uHTepdency "Vaction", B 4acTHoOCTH
- He MOXeT cnefoBaTb HoBoMy MeToay "Vaction::proceed", KOTOpbii Ao/KeH ObiTb Bbi3BaH C napameTpom "Va_mw_event*";
- nan ponxeH pacwupaTtb "Vaction" poctynom k nonw "Va_mw_event *do_event”,

HO MpM 3TOM pacWMpeHUn BCE PABHO He MOXeT 6e3 MpUHUMMNMANbHLIX Mpobnem cnefoBaTb 3afjaHHOMy anAa “Vaction"

Tuny "copyable" (TuUn KOHCTPYKTOPOB U KOMMPOBAHUA) .

W npumep 3TOoro wabsoHa MoKasbiBaeT, YTO ANA CO3AaHWSA KOMOBMHATOPHOrO YMC/Na K/AacCOB Takum wabrsioHOM,
knacc "Ta_mw", Hyxzawwuica B ccoinke Ha "Va_mw_event", He moxeT cnepoBaTb MHTepdericy "Vaction™.

Ona vcnonb3oBaHua "Ta_mw" B kKadecTBe "Vaction" HyxeH oTAenbHbii afanTep U ero posib Takxe MOXeT BbiMOJHUTb




5TOT WAabnoH BpeMeHM KOMMUAALMU, KOTOPbIA U3HAYANBLHO CAYXMT AN ONUCAHUA KOMOUHATOPHOIrO COYeTaHMA 4YacTen
knacca "Vaction".

Moka pacumpum "Vaction" pgocTtynom K nonw "Va_mw_event *do_event" pgna "Ta_mw":

//protected:

public:
//what mouse event to do
Vevent *do_event;

6. He TMUINU3uMpoBaHHbIe NnapamMeTpbl WabnoHoB B C++.

B cnyvae npumeHeHua template, napameTpbl wabnoHa B C++ (B HbHewHei Bepcunm C++) He MOryT 6biTb TUNU3UPOBAHHI,

T.e. AN HUX He MOXeT 6bITb 3ajaH UHTepdeihc M Bce ownmbku, faxe Takue rpybble Kak OTCYyTCTBME B MOACTABJIEHHOM Kjacce
HYXHbIX MMEH, He FOBOpPS YXe O JIOFMYeCKOM COOTBETCTBUM ITUX WMMEH NnpeanonaraemomMy WHTepdeicy napameTtpa,

MOTYT 6biTb OBHapyXeHbl TONbKO BO BpeMsi MHCTAHUMPOBAHMSA KoAa MOACTAHOBKM KOHKPETHOro knacca B wabioHe,

a He BO BpeMAa JeKJlapauuu MCMNoNb30BaHUSA TAKOrO KOHKPETHOro Kjaacca Kak napameTpa 3TOro wabsioHa.

3TK >Tansl UHCTAHUMPOBAHUA KoAa U JeKjNlapauuum UCNONb30BaHUA Khacca MOryT 6bITb 3HAYUTENBLHO pa3aenaHsbl
BO BpeMeHU U B MNMPOCTpaHCTBeE.

Takoe pasgeneHue 3aTpyAHAET, Hanpumep, HanucaHuWe OTJIAXeHHbIX KMacCOB, MOCKOJbKY WX HEBO3MOXHO MPOBEepUTb
A0 npumeHeHUA WwabsoHa B KaxaoMm KOHKpeTHOM cC/iy4Yae, 4TO NpuBoAUT K TOMY, HTO OTJ/IaXeHHble K/acCcChbl, O¢OpMﬂ€HHHe
vyepes template, HYXO0AWTCA B UCNpaBieHUAX yXe B MOMEeHT UX UCnonb30BaHUA B KadecCTBe HagexHon 6ubnnoTeku.

Henb3a ckasaTb 4TO MHTepdeic napameTpa wabnoHa B C++ 3aaTb COBCEM HeMb3f. ITOT MHTeppeinc 3ahaeTcs HEeABHO,
4YTO MONHOCTbI aHaMIOrMYHO BbICKA3bIBAHWUI O MoAynAx B A3blke C:
"Mogynm B A3blke C caenaTb MOXHO, HO OHM He nopAepxaHbl fA3bikom C".

Ina ABHOro 3ajaHua uMHTepdeica napameTpoB wabsoHa B C++, MOXHO MCMOJNbL30BATb CAeAyWWMKA MpeAnaraemsin cnocob onucaHus
Takoro uHTepodeiica.

#ifdef Nmj_Va mwé6
//Ta_mwe::Tevent compile time interface
template<class Tevent>




class Ia mwe event{

public:
//void m_event();
typedef
void
(Tevent::* £ m_event)
()
public:

Ia _mwe_event(){
f_m_event m_event= &Tevent::m_event;

}
}i

//Ta_mwe::Taction compile time interface
template<class Taction>
class Ia_mwe_action{

public:
//void proceed();
typedef
void
(Taction::* f proceed)
0);

//Va_mw_event *do_event;
typedef
Va_mw_event
Taction::* Tdo_event;




public:
Ia_mwe_action(){
f proceed proceed= &Taction::proceed;
Tdo _event do_event= &Taction::do_event;

};

//mouse wheel
template<class Taction, class Tevent>
class Ta mwe: public Vaction{
public:
void proceed(){ a_mw.Taction::proceed(); }

Ta_mwe():a_mw(&e_mw){}

Ta_mwe(const Ta _mwe& obj):a mw(obj.a mw), e mw(obj.e mw){ a _mw.do _event= & mw; }

Ta_mwe& operator=(const Ta_mwe& obj){ if(&obj!=this){ a_mw=obj.a mw; e _mw=obj.e mw;
a_mw.do_event= & _mw; } return *this; }

protected:
Tevent e mw;
Taction a_mw;
protected:
Ia_mwe_action<Taction>

anlaction;

Ia_mwe_event<Tevent>
anIevent;

};




#tendif

Knaccol "Ia_mwe_action™ u "Ia_mwe_event" onucbiBawT uHTepdehc napameTpoB "Taction"” m "Tevent" cooTBeTCTBEHHO.

[na Toro 4Tobbl BKAWYMTbL MPOBepKy MHTepderca napameTpa ANA AWO6Oro Kjacca, Hafgo BCTaBUTb 06beKT Tuna uHTepdeiica
KaK 4YJieH Kfiacca, B Hawem cny4dae 3To "anIaction” u "anIevent".

Ecnv Baw komMnuaaTop paboTaeT pauUMOHaNbHO, TO OH He CTaHeT TpaHC/AUPOBaTb HUKAKOW KOA, KOTOPbIA yKasaH B Tenax ¢OyHKLMK
wabnoHa AO MOMEHTA MHCTAHUMPOBAHWUA WAGJIOHA M UCMONIb30OBAaHUA UMEHHO 3TOW QYHKUMM, MOTOMY 4YTO B Obwem 3TOT KOA AOKEH
6bITb pa3MeweH B oTaenbHoM "hpp" ¢aine M ykasaH OH MpAMO B Kaacce MPOCTO MO KAaKMM-TO (GansoBbM MPUYMHAM.

MosToMy Bbi3BaTb KOA MOXHO aBTOMAaTUYeCKW, €C/IM NMOMECTUTb 3TOT KOA B KOHCTPYKTOp. [lepemeHHble, KOTOpble 3TOT KOA
MHUUMannusnpyeT, He UCNONb3ywTCA U Npun ONTUMU3AUUKM BTOT KOL4 UHUUMANU3ALUN 6y,EI,ET NCKNK4YeH, HO A0 >TOoro 6y,D,ET npoeepeH
W NpoKoMNuUAMpoBaH. [lepeMeHHble NMOMOrawT MPOBepuUTb TWUM BO3BpallaemMoro ajpeca.

NMockonbky 3ajaHue MHTepdelica mapameTpoB WabsoHa He MopAepkaHo A3bIKOM C++, TO 3TO HU3KOYPOBHEBLIK M HE CaMbli
ONTUManbHLIA BapuaHT MPOBEpPKU MapameTpoB WabnoHa, HO STOT BapuaHT AaeT Takyw NpoBepkKy napamMeTpoB WabJOHOB

BO BpeMs CO34aHMA 3K3eMniApoB wabnoHa Knacca, a He BOBpeMA reHepauuu Koda MeToAoB WabfoHa Knacca,

4YTO MpaKTM4ecku 6GbIBAaeT MOYTHU TAK Xe XOopowo, Kak npoBepka WHTepdeica napameTpa wabsoHa BO BpemA AeksapauuuM Knacca.

Bkn4nTb npoBepky WMHTepdeinca napameTpoB wWabsioHa Heob6XoAMMO KakK MUHMMYM B Kknacce "Ta_mwe",

HO HOpPMasbHO HAaAO BKJ/WYUTb TaKyl MNpoBepky "WHTepdeica BpeMeHM KOMMUAAUMM Knacca" BO BcCex Tex Khaccax,
KoTopble 6yayT MCMo/Nb30BaTbCA B KAayecTBe MapaMeTpoB WAGMOHOB C TakuM MHTepdeicom,

Takoe BKJIOYEHMEe O3Ha4vaeT fABHOE yKa3aHue 4YTO KJjaccC umeeT Takou "uHTepdeinc BpemeHu KomnuaAuuum kKnacca".

TOYHO Takxe, ANA TOro 4Ytobbl BKAWYUTbL MpoBepkKy "uHTepdelrca BpeMeHM KOMNUAAUMM Knacca" apna nwboro knacca,
Hafo BCTaBUTb O6bEKT Tuna WHTepdelrca Kak 4YNeH Takoro Kjacca. Huxe npumep Takux BCTaBOK ANA KIacCoOB
"Tevent_mw_up" n "Tevent_mw_dn"

#ifdef Nmj_Va_mw7
//mouse wheel up
class Tevent _mw_up{
public:

//on hold




void m_event();

protected:
Ia mwe_event<Tevent mw_up>
anIevent;

//mouse wheel dn
class Tevent_mw_dn{
public:

//on hold

void m_event();

protected:
Ia_mwe_event<Tevent_mw_dn>
anIevent;
¥
#endif

3TOT cnocob 3afaHua uHTepdeiica BpeMeHU KOMNUAALUM He MO3BONAET TONbKO MO UMEHaM U TUmam KOHTPOJIMPOBaTb
C/IOXHOE NoruYyeckoe noBejeHUe MeTOAOB MOJib30BaTeNs WAM KOHCTPYKTOPOB KOMWPOBAHMA U WMHUMANM3AUMM Kaacca.

CnoxHoe noBefeHWe MOXHO 3afaBaTb OMNUCbIBAaA B KJjlacCe cneuuanbHble MMeHa TUNOB WAU cneuyumanusupya MMeHem Knacca
O6MEHPMHHTHE uMeHa wWabnoHoB (KOTOpHe onncbiIBawT nonynAapHoe HOBGAEHME), onpepenAaa BHyTpu cneunannsauuu
MMeHa TUNnoB KaK pa3pellawlive NpusHakn onAa UMeHun Knacca.

7. Cobepem Bce YacTu B O3HY.

Hy n Tenepb BCe 3TU 4acTu (nposepKa TUNOB A3biKa HOﬂbBOBaTEHEM) B OOAHOM LeJsioM.

Mpu3Haem, 41O "Ta_mw" He MoxeT cnepgoBaTb "Vaction" no 0cob6eHHOCTAM KOMMPOBAHMA M MO MCMNONAb3OBaHMKW "Va_mw_event*"
M ONA NoacTaHOBKM obbekTa "Ta_mw" B kog ans "Vaction" Heobxooum agantep anAa knacca "Ta_mw" B knacc "Vaction”.



YT0b6bl BbIAENUTbL OCOOGEHHOCTM KonmupoBaHuA “"Ta_mw" onpepenum B 3TOM Knacce Tun "Tcopy_as_Va_mw", KOTOpbIi CBOUM UMEHEM
yKa3biBaeT Ha MpaBuW/bHble MPUMEHEHUA 3TUX O0CObeHHOoCTel B wabnoHax npefHa3HauyeHHbIX AnAa "Ta_mw".

Takxe nepeumeHyem "Va_mw_event” B "Ve_mw" u f06aBMM HEMHOIrO HEMPUHLUMMNUANBHBIX MOAUOUKALMNA.

A ewe Bbipasum Kkop Metoma “"Ta_mw::proceed” kak wabnoH, He 3aBucAwmi ot "Ve_mw". Hago npusHaTb 4TO TaKoW wWAabsOH 3acTaBun
Hac BupTyaausupoBaTb onepaTtop ".do_event" c nomowbi ¢yHKUMA AOCTyna, BHOCA MOAMOUKALMM B CAOXMBWMKACA MHTepdenc,

M Takoe 6yneT C KaxAbiM, KTO OCTaBUT B MHTepdeiice yKasaTenb, He OyAyuM AOCTATOYHO YBEPEHHbBIM, YTO OTO XpaHW/MWeE HMUKOrga
He CTaHeT U3MeHATbCA.

#define Nmj_Va_ mw2
#define Nmj_Va_mw4
#define Nmj_Va mw6
#define Nmj_Va_ mw7
#define Nmj_Va_mw9

//var 2

//mouse wheel
#ifdef Nmj Va mw2
class Ve mw;

//Ta_mw run time interface
class Va_mw{
public:

virtual

void proceed() =0;

public:
//get-set Vevent* to support Vevent* adapter
//Vevent* pointer is non in heap




typedef

Ve mw
Vevent;
virtual
Vevent* get_event()const =0;
virtual
void set_event(Vevent *const) =0;
public:
virtual
~Va_mw(){}

//protected: - public for Ia mw<>
public:

//copy logic

typedef bool Tcopy as Va mw;
}s

#ifdef Nmj_Va_mw7
//Ta_mw compile time interface
template<class Taction mv>
class Ia mw{
public:
//typedef bool Tcopy as Va mw;
typedef
typename Taction_mv::Tcopy_as_Va_mw
Tcopy _as Va mw;




//void proceed();
typedef
void
(Taction_mv::* f proceed)

()

//Vevent *do_event;

typedef
typename Taction mv::Vevent
Vevent;

typedef
Vevent*
(Taction_mv::* f_get event)
()const;

typedef
void
(Taction_mv::* f set event)
(Vevent *const);

public:
Ia mw(){
f proceed proceed= &Taction mv::proceed;
f get event get _event= &Taction mv::get _event;
f set event set_event= &Taction mv::set_event;
}
}s

#tendif




#ifdef Nmj_Va_mw7
//Tmw_p compile time interface
template<class Tproceed>
class Imw p{
public:
//typedef bool Tcopy as Tmw_p;
typedef
typename Tproceed::Tcopy as Tmw _p
Tcopy _as Tmw_p;

//void proceed();
typedef
void
(Tproceed: :* f proceed)

()

//Vevent *do_event;

typedef
typename Tproceed::Vevent*
Tproceed: :* Tdo event;

public:
Imw_p(){
f proceed proceed= &Tproceed: :proceed;
Tdo event do_event= &Tproceed::do_event;
}
}s

#tendif




//Va_mv::proceed template
#ifdef Nmj_Va_mw9
template<class Tevent>
class Tmw p{
public:

void proceed();

public:
//copy logic
typedef bool Tcopy as Tmw p;

Tmw_p(Tevent *e=0):
do_event(e),
key timer passed(9)

1}

Tmw_p(const Tmw_p& obj, Tevent *e=0):
do_event(e),
key timer passed(obj.key timer_passed)

1}

Tmw_p& operator= (const Tmw p& obj){
if( &bj != this){ do_event=0; key timer_passed= obj.key timer passed; }
return *this;

}

public:
//what mouse event to do




Tevent *do_event;
typedef

Tevent

Vevent;

protected:
//repeat time counter
unsigned key timer passed;

protected:
#ifdef Nmj_Va_mw7
Imw_p<Tmw_p>

anImw_p;
#endif
}s
#endif
//
class Ta_mw: public Va_mw{
public:
void proceed();
Vevent* get event()const;
void set_event(Vevent *const);
public:

//copy logic

Ta_mw(Vevent *e=0):mw_p(e){}

Ta_mw(const Ta mw& obj, Vevent *e=0):mw_p(obj.mw_p,e){}

Ta mw& operator= (const Ta mw& obj){ if( &obj != this){ mw_p=obj.mw_p; } return *this; }




public:

//proceed templated implementation

typedef
Va_mw: :Vevent
Vevent;
typedef
Tmw_p<Vevent>
Tproceed;

Tproceed
mw_p;

protected:
#ifdef Nmj_Va_mw7
Ia_mw<Ta_mw>

anla_mw;
Imw_p<Tproceed>
anImw_p;

#tendif
};

//mouse wheel event
#ifdef Nmj_Va_mw7

//Ve_mw compile time interface

template<class Tevent>
class Ie mw{
public:

//void m_event();




typedef

void
(Tevent::* £ m_event)
OF
public:
Te_mw(){
f m_event m_event= &Tevent::m_event;
}
}s
#endif

//Te_mw run time interface
class Ve_mw{
public:
//what mouse event to do
virtual
void m_event()=0;

public:
virtual

~Ve mw(){}

protected:
#ifdef Nmj_Va mw7
Ie mw<Ve mw>
anle_mw;
#endif

};




//mouse wheel up
class Te_mw_up: public Ve_mw{
public:

//on hold

void m_event();

};

//mouse wheel dn
class Te_mw_dn: public Ve _mw{
public:
//on hold
void m_event();
}s
#endif

//var 4
#ifdef Nmj_Va_mwd
//mouse wheel up
class Tevent mw_up{
public:
//on hold
inline
void m_event();

protected:
#ifdef Nmj_Va_mw7
Ie mw<Tevent mw_up>
anle_mw;




tendif
};

//mouse wheel dn
class Tevent mw_dn{
public:

//on hold

inline

void m_event();

protected:
#ifdef Nmj_Va_mw7
Ie mw<Tevent mw_dn>
anle_mw;
#endif
¥
#endif

//var 6
#ifdef Nmj _Va _mw6
//mouse wheel
template<class Taction mv, class Tevent>
class Ta mwe: public Vaction{
public:
void proceed(){ a_mw.Taction mv::proceed(); }

Ta_mwe():a mw(& e mw){}
Ta_mwe(const Ta mwe& obj):e mw(obj.e mw), a_mw(obj.a _mw,& mw){}
Ta _mwe& operator=(const Ta mwe& obj){




if(&objl=this){ e _mw=0obj.e_mw; a mw=obj.a mw, a mw.Taction mv::set event(& mw); }
return *this;

}

protected:
Tevent e_mw;
Taction_mv a_mw;

protected:

#ifdef Nmj_Va mw7
Ia mw<Taction mv>
anIaction_mv;

Ie mw<Tevent>

anlevent;
tendif
}s
#tendif
//

#ifdef Nmj_Va_mw9
template<class Tevent>
void Nmj::Tmw_p<Tevent>: :proceed(){

//timer_passed overflow workaround
if(timer_passed < key timer_passed){

//just skip one m_event()
key timer_passed= timer_passed;




return;

}

//check first press or auto repeat
if( (timer_passed - key_timer_passed)*TIMER_MS >= Va_MOUSE_WHEEL_REP_MS ){

key timer_passed= timer_passed;
if(do_event)do event->m_event();
}
}
#endif

#ifdef Nmj_Va mwd

inline void Nmj::Tevent mw_up::m_event(){ mouse_event( MOUSEEVENTF_WHEEL, ©, ©, WHEEL DELTA,
0 ); }

inline void Nmj::Tevent _mw_dn::m_event(){ mouse_event( MOUSEEVENTF_WHEEL, ©, O,
-WHEEL_DELTA, © ); }

#tendif

//

#ifdef Nmj_Va_mw9

void Nmj::Ta_mw: :proceed(){ mw_p.Tproceed: :proceed(); }
Nmj::Ta_mw::Vevent* Nmj::Ta_mw::get_event()const{ return mw_p.do_event; }
void Nmj::Ta_mw::set _event(Vevent *const e){ mw_p.do_event=e; }
#endif

#ifdef Nmj Va _mw2
namespaceq
Tevent_mw_up e mw_up;




Tevent mw_dn e mw _dn;

}
void Nmj::Te mw_up::m _event(){ e_mw _up.m event(); }
void Nmj::Te_mw_dn::m_event(){ e_mw _dn.m event(); }
#endif

TopxecTBO pa3yma.

8. N HaKkoHeL caMoe MHTepecHoe.

Kak mor 6bl Bbirnsgetb C++, ecnum 6bl MMesn BCTPOEHHYHW MpOBEpPKY WHTepdeincoB BpEMEHM KOMMUAALUK?
Hanucan cpa3y Ha aHrauMmckom, 4Tobbl ABa pa3a He nucaTb.

the code above is C++ "allows but does not support” low level implicit way to use the following proposed rules:

compile time interface for abstract types of data (ADT)
#//mouse wheel event

#using interface = std::ct_adt_interface;

#interface Ia_mw_event{

#public:
# void m_event();
#};

;' 1s mandatory here, the same as class scope

interface name can be used instead of typeless "class" keyword for template parameter declaration
interface name can be used to specialization of declared typeless "class" template parameter
#//mouse wheel

#itemplate<Ia_mw_event Tevent>

#class Ta_mw: public Vaction{

#public:

#...

interface can not be used as run-time template (as ordinary C++ run-time interface "class" does)
because there is no the object in memory as "interface" and object of "interface type" can not be defined




abstract types of data itself has no "inheritance" mechanism of class creation of object programming
so interface can not be inherited as ordinary C++ class does
and interface can not be inherited by class syntax to avoid confusing with class specific inheritance rules

but abstract types of data itself must have a way to generic use different ADTs with the same methods in code templates
so to declare class, which is complaint an interface, the following syntax must be used
class name [: list of base class](optional) [interface: list of interfaces](optional) [{ class body }](class
definition);
#//mouse wheel up
#class Tevent_mw_up
#interface: public Ia_mw_event{
#public:
#...
here class Tevent_mw_up can be used where interface Ia _mw_event does

members and types which are declared in an interface must be defined in classes which are complaint the interface
and the interface members can not be removed by class declaration

to declare interface, which is complaint the other interface, the following syntax must be used

interface name [interface: list of interfaces](optional) [{ interface body }](interface definition);
#interface Ia_mw_event2
#tinterface: Ia_mw_event{

#public:
# void m_event2();
#};

here interface Ia_mw_event2 can be used where interface Ia_mw_event does

interface can declare other interfaces as members by the following syntax of object definition of "interface type"
#interface Ia_mw_event3{

#public:
# Ia_mw_event a_mw_event;
#};

in classes Ia mw_event interface type name must be replaced by class type name which are complaint the interface

here Ia_mw_event must not be used as template parameter

because all Ia_mw_event replacements are the same Ia_mw_event3 compile time interface

but template parameters used to create different compile-time interfaces by different parameters with similar compile-




time interface
in other words, all compile time interface names "already generic by default"

the same example with "template" used for another purpose and the interface definition

will produce set of different compile time interfaces Ia mw_eventd<>, depends on anla_mw_event
#itemplate<Ia_mw_event anIa_mw_event>

#interface Ia_mw_event4{

#public:
# anIa_mw_event a_mw_event;
#}5

interface can define internal interfaces as own namespace members with the same generic "interface definition"

interface can define own members by exporting member declaration from other interfaces with "using" by the following
syntax

using [interface](optional) interface_name;

using interface_name: :member_name;
in the case "new" interface is not the same as "used" though has the same members
the way is intended to break links between different classes with similar members by type, but logically not equal ones
interface can explicitly redeclare items inserted by "using" by ordinary rules

interface can define own scope member by the following syntax of namespace definition

namespace scope_name{

}
"interface scope"” can be accessed with "::" operator like this: "interface name::scope name", not by "."
interface scope can define own members by exporting member declaration from other interfaces with "using" keyword
interface can explicitly redeclare items within namespace inserted by "using" by ordinary rules

class can include interfaces with "using" keyword for internal purposes
all members of the "using" interface must be declared in the class
but the class will not be complaint the "using" interface

changed interface can be added to class outside of class definition by ordinary work with interfaces
which are already declared inside class definition

(work by inherinace existed interface, by include existed interface, etc)

in general case it is prohibited to add changed interfaces to class outside of class definition




so in order to add new interfaces to class outside of class definition
in general case you must create new class but the same as existing
but to avoid the useless work with run-time properties of the existing class
there is a way to add new interfaces to class outside of class definition
by the following syntax
interface interface_name = class_name [, class_name](optional);
"interface_name" and "class_name" must be declared (but may be not defined)
"class_name" can be tested for compliant to "interface _name" in the point of both class and interface definition
the same as if "interface_name" was declared inside "class name" definition
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