Ha3Banue: Extern Logic Interpreter (MHTepnipetatop BHeluHeit Jlorukn).
ITpuHIMI padoThI: TOCTPOUHAS MHTEPIIPeTarusi KOMaH/I.

®dopma: ArHaAMHUYeCKU CBsi3biBaeMasi bubmoTeka (dll).

Ha3zunauenue

Extern Logic Interpreter (gasee ELI) 6bi1 pa3paboraH [jiss BbIHECEHUS JIOTHYeCKUX
MaHUNY/SALMNA 3a Tpefiesibl Kofla MUCXOAHOro npujioxkeHus. Ero Herocpe[CcTBeHHOe Ha3HaueHHe —
MaKCUMasbHO abCTparupoBaTh MporpamMmy OT JIOTUYeCKUX Orepaliyi, BbIHECS UX peann3alyio BO
BHelTHWe (aiiyibl, KOTOpble MOXKHO JIeTKO MOAM(UIMpoBaTh 0e3 TepeKOMITUISALUA OCHOBHOTO
npuioxkenuss. B wuzgeane mnpunoxenue, wucnonssywouee ELI, MoxeTr cozgepxarb TOJIBKO
000co0sieHHbIe MEXaHU3Mbl B3aUMO/IEMCTBUS C OKpY>KeHreM (HarmpuMep, GYHKLMU [jis paboThl C
(baitiamu, BBIBOJ, Ha 9KpaH U T.I1.), a TaKXkKe CrieljaabHble QYHKIUU-00ePTKU, TIPeJ0CTaB/IsIOLHe
ELI foctyn K 3TiM MexaHu3MaMm. CBs3bIBaHHMEM BCero 3TOr0 B OIpe/ie/IeHHbIN arOpUTM 3aliMeTCs
ELIL

MexaHu3m padoTbI

ELI siBnisieTcss TOCTPOYHBIM WHTEPIPETAaTOPOM, HCIOJ/b3YIOIIUM KOMAaH/Ibl, CXOXKHe TI0
CUMHTAKCHCY C SI3bIKaMW MPOrpaMMHPOBAHUSI BBICOKOTO YPOBHS, TaKUMH Kak, Harpumep, C++. B
OO/MBIIMHCTBE  Cy4yaeB TPAHC/SLMS CTPOK TIPOMCXOJUT  TIOC/Ie[0BaTelbHO, HCK/HOUeHHe
COCTaB/ISIOT OOBSIB/IEHUS TI0/Ib30BaTeIbCKUX TIPOLIEAYP, YCJIOBHM U IUK/IOB, Tejla KOTOPBIX
NapcsATcs OT/eNbHO, /10 3amycKa TPaHC/ISLMYA OCHOBHOT'O CKPHIITA.

Epununent TpaHcasiqMyd cudrtaeTcss CKpUNT. CKPUNT COCTOUT M3 CTPOK, pasfe/ieHHbIX
CUMBOJIOM «;» U MOXET ObITh KakK rosiyueH Oubmorekoii ELI HarpsiMyio u3 OCHOBHOTO
TIPUJIOXKEHUS, TaK W 3arpy’kKeH W3 BHellTHero ¢aiiia. EAUHUI] TPAHCISLIUKA MOXKET OBITh HeCKOJBKO,
vx (halisbl BK/IHOUAIOTCS B TPAHCJISILIMEO C TIOMOIIBIO JUpeKTHBHI #include nmm gyHkiuu _Run().

[Tepen TpaHC/sLYe UHTEPIIPETATOP BBIMIOJIHAET MOATOTOBKY CKPHIITA: BbIJE/SeT B TEKCTe
CTPOKOBbIE KOHCTaHThI U (hparMeHThI KO/ja, 3aK/FOUeHHbIe B (UTYpHbIe CKOOKU «{}». ®parMeHTbI
KOZIa 3aMeHSIIOTCSI B TEKCTe CKPUIITa Ha CrieljhajbHble MAeHTH(UKATOPhl, @ UX Tesa 3aHOCSTCS B
criel[ianbHbIM cTeK. Takue ()parMeHTbl Ha3bIBAIOTCS OT/IO)KEHHbIMH, UX TPAHC/SLMs HauWMHAeTCst
TOJIBKO TP HETIOCPeICTBEHHOM 00palljeHuH.

Bakno: B ¢aiisie MOXXeT OBITh TOMBKO OFWH CKPHITT.
BaxxHo: ¢aiin cKpuIiTa He ZIO/DKeH COZlep>KaTh MyCThIX CTPOK B KOHLIE.

TekcT ckpumnTa MOXKeT COfiep)KaTb KOMMeEHTapuu. 3aKOMMEHTHPOBaHHasi CTPOKa [JO/DKHA
HAUMHATBCS BYX CUMBOJIOB TIPSIMOTO CJIellla «//» 1 3aKaHYMBATHCS TOYKOM C 3arisITOM «;».

ELI npegocraBnsieT cieqyroiuii GyHKIHOHA:

JAMpeKTUBBI: NIPSIMble KOMaH/bl UHTEPIIPETaTopy.

ITlepemeHHbIe: BHYTpEeHHUE IepeMeHHble UHTepIIpeTaropa, CYLeCTBYIOT Ha NPOTSIKeHUU
paboTel ckpunTa. O6/1aCTh BUAMMOCTH: TEKYI[HH KOHTEKCT.

IIpocThie U C/10)KHBIE MaTeMaTH4YeCKUe onepanuy ¢ YMC/JIaMH.

IMuK/IBL.

YcnoBus.



O0bekThI: abCTpakiuM, TpeACTaB/sOLe co00K HAOOp TWUIMM3UPOBAaHHBIX JAaHHBIX U
TI03BOJISTFOIMEe Pa0OTaTh C HUM, KaK C MPHUBBIYHBIMM OObEKTaMU K/IaCCOB, WUCTIOJb3Yys METOAbI U
cBoticTBa. O6acTh BUAUMOCTH: T7I00aTbHas.

DYHKIUK: YyKa3aresu Ha (YHKUUU-00epPTKM B OCHOBHOM TIPWIOXKEHWU. [103BOJISIFOT
WCTIO/TH30BaTh aJTOPUTMBI, COZiepyKalljiecsi B OCHOBHOM TIPH/IOKeHUH. MOryT miepefiaBaTh [JaHHbIE
W3 OCHOBHOTO TIPUJIOKEHHSI B CKPUIIT C TTIOMOIIIbIO BO3BpalllaeMbIX 3HaueHui. O6/1acTh BUAUMOCTH:
robasbHasl.

IMpoueaypbl: (GparMeHTbl KOZAQ, KOTOPble BBI3BIBAIOTCA (MU TPAHCMPYIOTCS) TIpU
HerocpeCTBeHHOM oOpaieHnd. B ornnume oT (yHKUM, He Bo3BpamarT 3HadeHuil. O6sacTb
BUJUMOCTU: T7I00abHasl.

CTtek mapamMeTpoB: SBJIIeTCS IPOCIOUKON MeXKy OCHOBHBIM IpuioxkeHreM U ELL, ciayxut
st obmeHa pgaHHbIMU. [IpescTaBnsier co0OM  AMHAMUYECKW —paCUIMPSIEMOe  MHOXXECTBO
TUMWA3UPOBAHHBIX CTPYKTYP, TPEeACTaB/SIOIMX CO00W TOHSATHE «mapaMeTp». [oCcTym K CTeKy
ABycTopoHHMH. O6/1aCTh BUAMMOCTH: I7I00a/bHAsI.

BbiBoj cTeka coo0IeHuit: OIMOKY U CTy>KeOHbIe COOOIIeH!s], BO3HUKAIOIIHe B MPOLecce
BBITIOJTHEHUSI CKPUIITA, 3aHOCSITCS B CTIEL[UA/IbHYIO CTPOKOBYIO MEPEMEHHYI0, KOTOPasi MOXKeT ObITh
riepe/jaHa B OCHOBHOE TIPI/IO’KEHHE C TTOMOIIIbI0 COOTBETCTBYIOIIEeH (PyHKLIMH.

BbIBOj, CTeKa mepeMeHHBIX: COZIEP)KUMOe CTeKa TepeMeHHbIX B (hOpMaTHMpPOBaHHOM BH7E
BBIBOJUTCSI B CTPOKOBYHO IT€PEMEHHYIO.

BbIBoj, cTeka (pyHKIMIA: BBIBOZ, B CTPOKOBYIO NEPEMEHHYIO COAEP>KUMOT0 CTeKa (yHKLIH-
obepTok. BbIBOgsTCSA Kak orpeeneHHble B OuOmMoTeke WHTepriperatropa (QYHKUWH, TaK |
00BSIB/IEHHBIE B OCHOBHOM TIPUJIO’KEHUH.

BriBoj cTeKa mapaMeTpoB.

BriBoj cTeKa 00HEKTOB.

Jebarrep CKpUNTOB: BKJOUaeMasi OIIWs, 3a/laeTCs TPH 3alyCckKe KaKOrO CKPHIITA.
Bk/rOouaeT JIOTUpOBaHWE TPAHC/IUPYEMBIX CTPOK B (paiil, TyJa >ke BBIBOAUT CO0OLIeHUs 00
ommbkax. JIorupoBaHue 3amMe//isieT BBITIOJTHEHNe CKPHUIITA.

Jlebarrep OMO/IMOTEKM: OILYs, BK/IIOUaeMasi C TIIOMOII[bIO CIlelUaabHOU (YHKIUN
uHTepripetaropa win Metozga ELI::SetDebug(). Bkatouaer yorupoBaHue fgeiictBuii camoro ELI,
riepeHaripaB/isieT BbiBoZ, 100 B ¢aiin, mmbo B STDOUT. JlorvpoBaHue B ¢aiiyl CUIBHO 3amMe[/isieT
BBITIOJTHEHHE CKPHUIITOB.

Peanuzanusn

ELI Hanucan Ha C++, Ucrosnb3yeT KoHTeliHepsl std::vector<std::string> /st XxpaHeHUs CTPOK
CKpUIITa, a TaKKe CIleL{dajibHble K/acChbl [J/Is1 TIpe/CTaB/IeHrsI CTeKOB IepeMeHHBIX, [lapaMeTpoB,
(byHKIMIA, 00BEKTOB 1 OT/e/IbHBIX (hParMeHTOB KOZQ, SK3eMIUISIPbI KOTOPBIX COZlepyKaTcs B Kacce
ELI. Kogupoeka crpok — ANSI. BHyTpeHHuii si3bik ELI 1o cytu siBnsiercsi o6epTkoit st C++ Koza.
Kakmast cTpoka, C TIOMOIIBIO CIelManbHOTO anroOpyuTMa, UHTepIIpeTHpyeTcss B Habop komaHz C++,
nocsie vero BeinosnHseTcss. [lpunoxkeHue, wucnonb3ysi (QyHkuuio kinacca ELI, nepepaer
VHTepIipeTatopy TeKCT cKpunrta (wid umsi ¢daiina, KOTOPbI HY)KHO TpaHC/IMPOBATh) U
HeoOs13aTe/IbHBIM CITUCOK BXOZAHBbIX NapaMeTpoB, ELI BbIMosHsieT WHTepIipeTaLyio CTPOK, TOC/e
yero BO3BpalljaeT pe3y/bTaT BbINONHeHUs (Tun const char*), eciv oH npepnonaraetrcs. B ciyuae
OILIMOKY BO3BpAILlAeT «-eIr-».

I/IHTEI‘pauI/IH B MIPA/I0)KEHHUE

OcHoBHo# kof, ELI BbImosiHeH B BUjle AMHAaMUUeCKU CBsi3biBaeMoW OMOMMOTEKU, KOTOPYIO
HeoOXOMO TIOAK/TIOUNTh K OCHOBHOMY TNpHWIOKeHHI0. UYToObl paborath c ¢yHkumoHasiom ELI
TIPUJIOKEHUIO TIOHA/[00UTCsT UHTErpupoBaTh 00beKT kimacca ELI w3 koga 6ubnuoreku. [nst sToi
1[eId  UCTIONb3yeTcss  aOCTpakTHBIA WHTepdeiic, 0O0bsB/IeHHbII B  3aroJioBOYHOM  (paiine
eli_interface.h, koTopbiit pactipocTpaHsieTcst BMecTe ¢ 6UOIMOTEKOA.



@aitn  copepxkut wuHTepPeiicHbli knacc ELI_INTERFACE, KOTOpbIi SIB/sSIeTCs
poautensckuM st Knacca ELI, oObsiBnieHHoro B kozie Oubnmuorteku. Takke B KoHIle (aiiia
0OBsIB/IEHbI  /IBé  3KCIIOPTHbIe  (QyHKUMH-GaOpUKKW, C TIOMOIIbI0  KOTOPBIX  ITPOHCXOJUT
VHUL[MaU3alis U YHUUTOKeHue uHTepdeiica.

/1
DLL_EXPORT int GetELIInterface(ELI__INTERFACE **elnterface);
typedef int (*GETELIINTERFACE)(ELI__INTERFACE **elnterface);

DLL_EXPORT int FreeELIInterface(ELI__INTERFACE **elnterface);
typedef int *FREEELIINTERFACE)(ELI_INTERFACE **elnterface);
//

®DyHKUMH BO3BPAIIAIOT 1 B C/Tyyae yCIEIIHOTO BhINOHeH:s Wir 0 B Ciydae OmmOKu.
[Mocne mogkmoueHusi ¢aiia eli_interface.h kK TpoekTy OCHOBHOTO TPUIOXKEHUS,
HeoOX0ZMMO OTIpeZie/TUTh YKasaTeny Ha GyHKMH-GaOprKy 1 MHULMAIM3UPOBATh HX.

/1
GETELIINTERFACE GetELI;
FREEELIINTERFACE FreeELI,;

ELI_INTERFACE *elface;

GetELI = (GETELIINTERFACE) GetProcAddress(dllhandle, "GetELIInterface");
FreeELI = (FREEELIINTERFACE) GetProcAddress(dllhandle, "FreeELIInterface");
//

WHuIan3rpoBaTh yKas3aresib Ha 00beKT-WHTepdeilc ¢ MOMOIIBI0 Omnpese/ieHHOM paHee
(dyHKLIMH.

//
GetELI(&elface);
//

Ternepr [0OCTaTOUHO MCIO/B30BaTh yKa3arenb elface, yToObl MOMy4nTh AOCTYI K METO/AM
kmacca ELI, omumcanHoro BHyTpu Oubmuoreku. TakuM 00pa3oM B TIPUTIOKEHHH MOYKHO
WCII0/Th30BaTh HECKOJIbKO 3K3eMIuisipoB ELI, kotopble OygyT AeliCTBOBaTh HE3aBHCHUMO APYT OT

Apyra.

Cmucok metooB unTepdeiica ELI_INTERFACE
const char *GetVersion() — Bo3BpaiiaeT Tekyiyto Bepcuto ELIL
const char *ShowVarStack() — Bo3BpailjaeT cofep>xuMoe cTeKa riepeMeHHbIX B TEKCTOBOM BHU/€.
const char *ShowObjStack() — Bo3BpaiijaeT copep>kumMoe cTeka 00bEKTOB B TEKCTOBOM BU/IE.
const char *ShowClassStack() — Bo3BpalljaeT coziep>krMoe CTeKa K/1aCcCOB B TEKCTOBOM BHU/IE.

const char *ShowProcStack() — Bo3Bpaiijaet cofjep)krmMoe cTeka rpoLeAyp B TEKCTOBOM BHU/E.



const char *ShowFuncStack() — Bo3Bpaiijaet cofiep>xumMoe cTeka (QyHKI[Mi B TEKCTOBOM BHU/E.
const char *ShowParamStack() — Bo3Bpaiijaet coziep>kxuMoe cTeka rapameTpoB B TEKCTOBOM BHU/I€.

const char *ShowFragmentStack() — Bo3BpaillaeT cofepKuMoe CTeka OT/IOKeHHbIX ()parMeHTOB
Kozia.

const char *ShowInfoMessages() — Bo3BpalliaeT CricoK cO0011[eH!I WHTepIpeTaTopa.

const char *RunScript(const char *imptext, const char *parameter, bool log) — ncnons3syercs
JUTSL BBITIOJTHEHUS CKpUTITa. ApryMeHT «log» cimyxut rarom ucronb30BaHus gebarrepa. AprymeHT
parameter MO>KeT CO/iepyKaTh HeCKOJIbKO 3HaueHW pa3/jesieHHbIX CHMBOJIOM «|».

const char *RunScriptFromFile(const char *filepath, const char *parameter, bool log) —
WICTIO/Tb3yeTCsl [I/1s1 BBITIOJIHeHUsI CKpuIriTa u3 ¢aiina. AprymeHT log caykuT ¢iarom Mcrnoab30BaHUs
Jebarrepa. ApryMeHT parameter MOKeT CO/iep>KaTh HeCKOJIbKO 3HaueHWi pa3fjesieHHbIX CHMBOJIOM
«». Tlyte K ¢pailly MOXeT ObITb KakK abCOMIOTHBIA TaK W YCAOBHBINA («.\<ums daiimna>»). B
TIoc/IeHeM C/Ty4ae TIOMCK Be/leTCs B Karasore rje pacronokeHa dll uHtepriperaropa.

void SetDebug(bool enable_dbg, bool in_file) — ucronb3yercst Asi BKIHOUEHUS/OTKIHOUEHHUS
3aIMCH TUarHoCTUYeckou nHpopmaru o pabote camoro ELI v yka3aHus KyJja IMEHHO HallpaBUTh
BBIBO/I.

bool DebugEnabled() — ripoBepsieT, UcIio/b3yeTcst Jid pexxuM febara.

void AddFunction(const char *name, const char *params, func_ptr fptr) — nobGaenser
(YHKLIMIO B CTeK.

void DeleteFunction(const char *name) — yaansier GyHKIUIO U3 CTeKa.
void CallFunction(const char *name) — Bbi3bIBaeT (QyHKLIUIO.

char *GetFunctionResult(const char *name) — npeo6pasyeT Bo3BpaijaeMoe 3HaueHHe HYHKIN B
CTPOKY U BO3BpalljaeT yKa3aresb Ha Hee. B ciiyuae ommbku Bo3Bpaijaer NULL.

void SetFunctionResult(const char *name, const char* result) — ycranaBnvBaeT Bo3Bpaljaemoe
3HaueHWe (PyHKLIMH.

void SetParam(const char *name, const char *new_val) — ycraHaBnuBaeT HOBoe 3HaueHUe
rapaMmeTpa Wi fo0aB/isieT HOBbBIY TTapaMeTp.

int GetParamTolInt(const char *name) — npeo6pa3yeT napameTp B integer 1 Bo3BpalllaeT ero.
float GetParamToFloat(const char *name) — ripeo6pa3yeT nmapameTp B float 1 Bo3Bpaiiiaet ero.

const char *GetParamToStr(const char *name) — mnpeobpa3yeT mapamMeTp B CTPOKy U
BO3BpalljaeT yKa3aTesb Ha Hee. B ciydae ommbku Bo3spaijaer NULL.

const char *GetCurrentFuncName() — Bo3BpaliiaeT umMsl Tekyiei ucrnonHsemoin ¢yHkiuu ELIL.
MokeT UCTonb30BaTbCsl /ISl TOro, 4YTOOBI COOOIMUTL (yHKLUU-00epTke U3 OUO/IHMOTEeKH,
TIOZIK/IF0YaeMOii BO BpeMs BBITIOJIHEHUS] CKPHUIITa, CONOCTaB/ieHHoe el ums pyHKLuu ELL



O0bsaBeHNe (PYHKIUH-00€PTKH

Yrobbl MHTEPIIPeTAaTOP MOT HCII0/Ib30BaTh KOJ, OCHOBHOTO TMPHJIOKEHHS, 3TOT KOJ, HY)KHO
00epHYTh B cIieljia/ibHble QYHKIUH. PYHKIMU-00ePTKA He J0/DKHBI ObITh WieHaMU Kjacca WU
00BABIATHCS B KJ/lacce Co CrielfuruKaTopoM static.

Ba)kHo: BO3BpalljaeMblii TUIT U apryMeHTbI QyHKI[MM-00€PTKHA CTPOro perjiaMeHTHPOBaHBI,
TaK KaK BbI30B (YHKIMH TMPOUCXOAUT TI0 yKasaTelro, THUI KOTOPOro oripezieneH B (hatiie
eli_interface.h:

//
typedef void (*func_ptr)(void*);
//

AprymenT void* wucrnonb3yeTcs, 4ToObl repejaTb TPUIOKEHHIO YKa3aTe/b Ha TeKyILWi
sk3emMuisip obbekta ELI. OT0o mo3BossieT pasHBIM 3K3eMIUIIPAM HMHTepIrIpeTaTopa 3amycKaTh
(hyHKIIMM 13 OCHOBHOTO MPUJ/IOKEHUS HE3aBUCHMMO [JIpyT OT JipyTa.

//
void foo(void *p)

{
//mpuBogum yka3saress p K tuny ELI_INTERFACE

ELI_INTERFACE *ELI = (ELI_INTERFACE*)p;
int x = ELI->GetParamTolInt("pInd"); /monyyenue napamerpa u3 creka dll

/*HEeKOTOPbIA KOZ, OCHOBHOT'O MPU/IOKEeHUST*/
ELI->SeFunctionResult("_foo", "0"); /ycTaHOBKa Hy>KHOTO BO3BpalljaeMOr0 3HauUeHHsI

}
/1

3meck U3 cTeKa uMTaeTcs rnapametp ¢ umeHeMm pInd u npeo6pasyercs k Tury integer. [Tocre
yero BBITMIOJTHSIETCST HY)KHBIW KOJ| HA CTOPOHE OCHOBHOT'O TIPUJIOXKEHUS U C TTOMOLLbIO MHTep(delica B
dll mepenaercst Hy>xHOe 3HaueHue, kotopoe ELI nepesacT ckpunry.

Baxkno: Vcnonb3oBanue Metoga ELI_INTERFACE::SetFunctionResult() B koHile Tena
dbyHkIMM  sBAsieTcst  oOsi3atenibHBIM.  Kakfas (yHKIMS /[O/DKHA BO3BpalllaTh —3HaueHHe,
WHTeprpeTaTop OyJeT oKuzath 3TOro. Bo3BpalllaeMoe 3HaueHHWe BCerZia CTPOKOBOTO THIIA,
WHTEpIIpeTaTop caM IpeoOpa3yeT ero B HYKHBIM THII, €CIM 3TO Oy[eT BO3MOKHO W/WUIU
Heo0XoAUMO.

[Tocne oObsiBIeHNS HY>)KHO Z00aBUTH (DYHKIMIO B CTEK.
/1

ELI->AddFunction("_foo", "int pInd", &foo);
//

«_foo» 3T0 MMs ¢yHKIMHM, kKoTOpoe OyzeT wucronb3oBate ELI. CumBonm «_» siBisieTcs
00s13aTeNIbHbIM, C ero TIOMOLIbI0 UHTEePIIPeTaTop MOHUMAaeT, UTo fiajiee B TeKCTe CKPUIITa UJeT UMs
¢yHkumu. VIMsi GyHKLMM HEUYBCTBUTEBHO K PETUCTPY.



Ctpoka «int pInd» omnuceiBaeT CIKMCOK apryMeHTOB (PyHKLMU M uX Tur. Eciy aprymeHToB
HECKOJIbKO, WX CJie[lyeT yKa3blBaTb uepe3 3arisiTyto, MpobOesbl CTaBATCS TOMbKO MEXY THIIOM U
uMeHeM apryMeHTa. OfuWH aprymeHT He BblJensieTcss 3andarod. limeHa aprymMeHTOB He
YyBCTBUTE/IbHBI K PETUCTPY U He SIB/ISIFOTCSI CTPOTO peryiaMeHTHPOBaHHBIMU.

Terepb, KOr/la UHTEPIIPETATOP OOHAPY>KUT B CTPOKe CKPUIITa BhipakeHue THMa «_foo(12)»,
OH oOpartutcsi K creKy (yHKUMH, Hahzer Tam ¢yHKuuioo _foo(), MpoBepUT KOMMYECTBO U THI
riepe/jaBaeMbIX €l apryMeHTOB U BbI30BeT (DyHKLMIO-00epTKy foo() M3 OCHOBHOTO TNPUIOKEHWS,
riepe/iaB el B KaueCTBe apryMeHTa yKasaresb Ha CBOM 3k3eMIutsAp. [Iocsie yero nosyuuT pesynsTar U
BepHeT ero B 00pabaTbiBaeMyr0 CTPOKY CKPHUIITA.

Kpome TOro, MOXXHO Tiepe/iaBaThb CKPHUITY pa3InuHble AaHHbIE B JI00OM MecTe Koja
OCHOBHOTO MPUJIOXKEHUS, UCTI0/Ib3Ys1 CTEK [apaMeTpPOB.

Meton ELI_INTERFACE::SetParam() go6aBnsieT HOBBLIM 37eMeHT B CTeK IlapamMeTpOB
TOJIKO €CJIM UMSI HOBOTO TlapameTpa He TIPUCYTCTBYET B CTeKe. B ciiyyae coBnaZieHUsi UMeH, METOJ
MIPOCTO OOHOBUT 3HaueHHe TapameTpa, NMPUCYTCTBYIOLIEro B cTeKe. DTO CZeNaHO [jisi SKOHOMHUU
pecypcoB. B Tene ckpurirta moayuydTh napaMeTp U3 CTeKa MOXKHO C MOMOILbEO COOTBETCTBYHOLEMN
BCTPOEHHOU (QyHKLMU. BXozsiye napameTpsl /il CKPUITa TaK)Ke 3aHOCATCS B CTeK [apaMeTpoB C
npegonpeseneHHbIMA nMeHamu Trra INPRM <nopsiikoBbiii HOMep>.

CHHTaKCUC BHYTPEeHHero fi3bIKa
Tunbl JaHHBIX

BuyTpennuii si3bik ELI onepupyet ByMsl TUTIaMU [JaHHBIX.
num — 4YUCJI0BOM THIL
Sym — CHMBOJIbHBIN THII.

YucnoBol THUM WCIOMb3yeTcss [ paboTbl Kak C Le/bIMH  UYKC/IaMH, TaKk U C
BelleCTBeHHbIMU. 10 yMoO/yaHMIO BCe 3HaueHHsI XPaHATCS KakK BellleCTBeHHble. Paspenurenem
1esiol ¥ ApoOHOM yacTH Yuc/a sBsieTCs TOYKa «.». TOYHOCTh umcsia: 3 3Haka. [IpuBefieHve K
1[eJIOUMC/IEHHOMY OTOODayKeHHWI0 OCYI[ECTBJISIETCS C TIOMOIIbI0 BCTPOeHHbIX (GyHKIMA _round() u
_int(), mubo aBTOMaTHUeCKH, eciu TOro TpebyeT anroputMm. Harpumep, eciu aprymeHT (QyHKLMU
UMeeT THUN int, TO TiepefiaHHas (YHKIMK TepeMeHHasi TuUMa num Oyfer aBTOMaTUuecKd
npeobpa3oBaHa B L]e/I0UMC/IEHHBIN THIL.

BuyTtpennuy s3pik ELI sBisieTcsl sI3bIKOM C HeCTPOTMM COOTBETCTBHEM THWIOB. Eciu B
BbIDa)KEHUM CTPOTO He yKa3aHO, UYTO JIO/DKEH HCIO/b30BaThbCs UMCIOBOWM TWII, 3HaueHHe Oyner
paccMarpuBaTbCsl MHTEPIIPETaTOPOM KakK TeKCT. Tak, Hampumep, CTPOKOBOM NepPeMeHHOU MOXKHO
TIPMCBOUTHL 3HaueHHe 21, mpu 3ToM OHO Oyier mpeoOpa3oBaHO B TeKCT. Ho obpatHasi omeparius,
HarpuMep, TPUCBOEHHWE UKC/IOBOM IepeMeHHOW 3HaueHWs '22', BBI30BET OIIMOKY W OCTaHOBKY
BBITIOJIHEHUSI CKPUIITA.



ITepemenHbIe

OObsiB/IEHHE NepeMeHHBIX ITIPOHU3BOAWTCA C ITIOMOIIIBIO 3alTUCH THIIA:

S —
$n = num;
$s = sym;
S —

3mece $n — uMS TepeMeHHOW, NUM — THI, a [0CjAe WAeT 3HaueHWe, KOTOPhIM
VHULMAT3UPYeTCs epeMeHHasi. OTCYyTCTBHUe 3HaueHWs MPUBOJUT K WHULIMAIN3alUM 3HauUeHUeM
10 YMOJIUaHUI0. B JaHHOM ciydae, 1ocjie BBITIONHEHHsI CTPOKH, B CTeK [00aBUTCS repeMeHHas
yncnoBass $n, paBHas 0.000 u cTpokoBasi $s, umetolrias 3HaueHHe «». [lepeMeHHass MOXeT OBITh
WHUL[MA/TM3UPOBaHa KOHCTAHTHBIM 3HAu€HWEM, CKajsiPHbIM BbIpa)K€HUEM, OPYTO MepeMeHHOH,
CBOMCTBOM 00BEKTa WM BO3BpalllaeMbIM 3HaueHHeM (GyHKIMW 1100 MeToga oObekra. CTpOKOBast
riepeMeHHasi MOXKeT ObITh MHUIMAIM3UPOBaHa 3HAYEHUSIMUA YKMC/IOBBIX MEPEeMEHHbBIX, TIPU 3TOM MX
3HaueHus1 OyayT MpeoOpa30BaHbI B TEKCT.

e e e e e e
$n = num;

$s = sym 10%n;
S —

3mech mepemeHHas $s OygeT MHHUI[MATHM3MPOBaHa CTPOKOBBIM 3HaueHneM «100.000»,
KOTOpOe TIpeiCTaB/sieT cO00M pe3ysbTaT KOHKaTeHallud CTPOKOBOM KOHCTaHThI «10» u «0.000» —
TIPUBEJIEHHOTO K CTPOKOBOMY THUITY 3HaueHWs riepeMeHHOM $n. Kpome Toro, koHCTpyKuusi $str =
sym <argl> + <arg2> BOCIIpMHMMAaeT BbIp&KEHWe B IIpaBOM 4YacTW Kak CTpoky ('2+2'). Ho
pe3y/ibTaToM KOHCTPYKLMHU $str = 2 + 2 OyzmeT 22, TO eCTb KOHKaTeHal[usl.

CumBon «$» siBisieTcsi 00si3aTesTbHON YacThi0 UMeHM, 3TO duiar, coobiaromuii ELI, uTto
Jlasiblile uzeT UMs repeMeHHoM. B ofHOM cTpoKe MoyKeT ObITh 0OBsiB/IeHa TOBKO OfIHA TlepeMeHHasl.

OObsiB/IeHWEe THMA MOXKHO OMYCTUTh W WCIIOAb30BaTh KOHCTPYKLMIO Tuma $var =
<3HaueHWe>, TOT/la TlepeMeHHOM aBTOMaThuuecKy OyzieT MPUCBOeH TUI Ha OCHOBAHWHU BBHIYUC/IEHUS
IIPaBOM YaCTH BbIPaKeHMUs.

[lpyucBaBaHvWe 3HaueHW T[epeMeHHbIM TIPOM3BOAMTCS C TOMOLIbH  C/IeAYyHOLIen
KOHCTPYKLIUU:

S —
$n=12;

$s = some text;

[ === mm e e e e e e

B npaBoi yacTu BeIpakKeHHst MOT'YT HaXOLUTCS: KOHCTaHTa, AOIyCTUMBIM /I JAHHOTO THIa
Habop omepaiuii (cr0o)keHWe, BbIUMTaHWe, KOHKaTeHalusi U T.[.), CBOMCTBO WM MeTOf 00beKTa U
pe3ynbrar ¢yHKUpM. [Ipryem B JaHHOM Ciyuae repeMeHHOW $s OyneT TpHCBOEHO 3HaueHHe
«sometext», UHTepripeTaTop OomycTUT npobes. OfHaKo, ec/M 3aK/IIOYUTh 3HaueHHe B OfiIHAapHbIe
KaBbIUKW, UHTEPIIPeTaTop BOCIIPUMeT 3TOT ()parMeHT KOJa, KaK KOHCTAHTHYI0 CTPOKY U IPUCBOUT
TepeMeHHOM 3HaueHue «Some text».

KoHcTaHTHBIE CTPOKH BBIOMPAIOTCS] MHTEPIIPETaTOPOM Ha CTa[MY aHaM3a TeKCTa CKPUIITa U
3aHOCAITCSl B CTeK INepeMeHHbIX MO0J CrelyaabHbIM UMeHeM. B pmanbHelinieM, npu BbITOJTHEHUU
CTPOKM KO/, COJeprKalllero Takyro rnepemeHHyo, ELI nozcrasiisier BMeCcTo Hee 3HaUeHUe U3 CTeKa.
KoHCTaHTHBIE CTPOKM XpaHATCS B CTeKe B eJIMHCTBEHHOM 3K3eMIuisipe. Eciv B Koze ckpurnra



HECKOJIbKO pa3 BCTpeuaeTCsl OflHA M Ta )Ke KOHCTaHTHasi CTPOKa, MHTEepIIpeTaTop BO BCeX C/Iyvasix
MOJCTaBUT 3HAUEHHUE OZIHOTO U TOTO JKe 37IeMeHTa CTeKa repeMeHHbIX.

BaxHo: criefiyeT ObITb OCTOPOXKHBIM TIPU MCIIO/Ib30BaHUM B CTPOKOBBIX KOHCTAHTaXx
crMBosia «$», mapcep ELI BocripyMeT ero Kak CUMBOJI-MapKep TiepeMeHHOM.

CTpoKOBbIe TlepeMeHHble TTOMHUMO Ofepaljii KOHKaTreHalu (0003HauaeTcsi 3HAKOM «+»),
TIO/I/IeP)KUBAIOT BO3MOXKHOCTb TIPSIMOTO 00BbeMHeHUsi 3HaueHuWd. BooOie, mpu pabore co
CTPOKOBBIM TUIIOM, BCE COJEep>KMMOe MpaBOM YaCTU BbIpa)KeHUs 10 YMOIUaHUI0 pacCMaTpHBaeTCs
WHTepIIpeTaTopoM Kak TeKCT. JIroOble CUMBOJIBI (KpOMe CIiel[ia/ibHbIX), CTPOKOBbIE KOHCTAHTHI,
3aK/IF0YeHHbIe B O[JTHAapHbIe KaBbIUKHY, 3HaUeHHs (DYHKLMIA, MeTOZIOB, CBOWMCTB 1 TIepeMeHHBIX OyayT
NpyvBeJileHbl K TUIy Sym W TOMeIleHbl B OJHY CTPOKY. BK/toueHuWe B CTPOKY MPOUCXOLWUT
TI0C/Ie/IOBATe/IbHO, TIPUYEM KOHKaTeHalus («+») He TpeOyeTcsi, JOCTaTOUHO PACIIOIOXKUTh 3HAUEHHSI
B HY>KHOM T1iopsifike. [Ipo6esibl (eC/ii OHM HaxOJSATCS He B CTPOKOBBIX KOHCTAHTaX) UTHOPUPYHOTCS.
JIroOble 3HaKU MaTeMaTHYeCKHUX OTeparjiii, KpoMe «+», CUUTArOTCSI OObIUHBIMU CMBOJIAMH.

Onepanuu

ELI nozpjepskvBaeT BCe OCHOBHble MaTeMaTHyecKye orepaLyy [Jjis YACI0BOro Tuma («+»,
«», «*», «/»), BK/Itoyas oreparop npuopureta «()». Kpome Toro Asisi uuces AOCTYIHBI OMepaLvu
CpaBHeHUs], TaKUe KakK:

= IpHCBaviBaHue;

== paBHO;

> QOoJbIIIe;

< MEeHblIII€;

>= OOJIbIIIe WK PAaBHO;

<= MeHbllIe WU PaBHO;

!= He paBHO;

Taxke uMC/IOBble IlepeMeHHble IIOZJep)KUBAIOT Orepaluud HHKpeMeHTa («++») U
JieKpeMeHTa («--»).

K cTpokoBoMy TvIly NpuMeHMMa TOJIbKO KOHKaTeHalysl «+» 1 orepaljysi IPUCBauBaHUs «=».

YcinoBusa

if (<ycnosue>)
{

<CIMUCOK JeUCTBUK>

}

else if (<ycnoBue>)

{

<CIMUCOK JehCTBUK>

}

else

{

<CIMUCOK JeUCTBUK>




ELI nopnep>kvuBaeT BeTBiieHHble ycioBusi (if - else if - else), a Takke B/IO)K€HHOCTb
ycioBuii. CUHTaKCUC KOHCTPYKI[UHU CJIeAYIOLIUH:

=== e e e e e e e
$i =5.15;
if ($i > 5)
{
$1 - Os
}
else if ($i == 5)
{
$i=1;
}
else
{
$l = _11
}
= m e e e e e e e e e

B kauecTBe TmapaMeTpOB IPOBEPSIEMOT0 BBIPA)KEHHSI MOTYT BBICTYIATh: YKCJ/IO, YHC/IOBAst
nepeMeHHast MO0 CBOMCTBO 0OBeKTa, a Takke (GYHKIMM M MeTOoAbl OOBEKTOB, BO3BpAILjaroLIve
YKMCI0BOM pe3ynbrar. [Ipy BbuMcieHny, IpoOHas 4acTh 3HAUEHUH TaKKe YUUTBIBAeTCsl, TI03TOMY B
TIpUBEIeHHOM Bbillle ripumepe $i OyzeT Gosblie 5. B KauecTBe orepanjii MOXKET MCIIO/Tb30BaThCSI
nobast orepaLysi CpaBHEHMSI.

KoHcTpyknus select

select (<mapameTp>)

{

when <3Hauenwuel> then {<cmmcok gercTBuir> }
when <3Hauenue2> then {<crmmcok gericTBuii>}

AnbTepHaTHBOM BeTB/eHHbIM yci1oBUsM if-else cmyxur koHcTpykims select. Ee cyTb
CBOZIUTCSl K TIPOBepKe TepefaHHOr0 BXOJHOTO TlapamMeTpa Ha COOTBETCTBHE CO 3HaueHUsIMHU,
KOTOpbIe COJep)KaTCs B HCIIOMHUTENILHOM Osoke. IIpoBepka OCYIeCTB/ISIETCS C  TIOMOILBIO
crieLMasbHOTO Cy)kebHoro cioBa when, a orvcanue elCTBUI, KOTOpble HY>)KHO COBEpPILUTh eC/U
BBITIOJTHSIETCSI PAaBEHCTBO TlapameTpa M MPOBEPOYHOTO 3HaueHWs, UJeT T0C/ie CIy)KeOHOro cjioBa
then.

B kauecTBe mapameTpa KOHCTPYKLIMM select MOXKeT NPUMEHSITbCS: TlepeMeHHasi, pe3y/ibTaT
(yHKLMH, CBOMCTBO WM MeTo/, oObekTa. CKasisipHble BbIpaXKeHUsI He J0MYCKarTCs. 3HaYeHusl, 110
KOTOPBIM TIPOM3BOAWTCS TIPOBEPKA, MOTYT OBITH TO/MBKO KOHCTaHTaMU. CHHTAKCUC JAOMyCKaeT
CMellMBaHWe CTPOKOBBIX M UWCJIOBBIX 3HaueHW B Tipefiesiax KOHCTPYKLMH, 3TO 3HAuuT, 4TO,
HarpuMep, pe3y/bTaT BIOHEeHHUsS (GYHKIMK MOXKeT ObITh ITPOBepeH Kak Ha UMC/IOBOe 3HAUeHHe 2,
TaK U Ha CTPOKOBOE 3HaueHue «/Ba». KOHEUHO, UMC/IOBYHO TMepeMeHHYI0 HeJb3si CPaBHUTh CO
CTPOKOBBIM 3HaueHHeM, HO B 3TOM C/Iyuae MHTEpIPeTaTop MPOCTO OTOPOCHUT 3TO YCJ/IOBHE, KaK
o11O0YHOe U TPOZIO/DKUT BBITIOJTHEHNe UCTIOTHUTETLHOTO 010Ka.



B wucnomHuTenisHOM O70Ke KOHCTPyKUWu select, rmomumo 670koB-ipoBepok when...then
MOT'YT COJlepKaThCsi /IFoOble Apyrue AeNCTBUs], OFHAKO OHU OyAyT BbITIOJIHEHbI B H0O0OM Ciyuae.
3Ty 0c00eHHOCTh MOXKHO MCII0/Ib30BaTh, HAIIPHUMeEp, /il BO3BpATa pe3y/bTara o YMOITYaHHIo.

$res = num _foo(); //$res nmonyuaeT HEKOTOPOE 3HAUEHHE

select ($res)

{
when 10 then {_return(1);}
when 21 then {_return(2);}

_return(0)

}

O6macTh BUAUMOCTH UCTIOIHUTE/TLHOTO O/10Ka KOHCTPYKLMU — II00a/ibHast. DTO 3HAUYMT, UTO
BCe Oreparyy, MPOU3Be/IeHHbIe C MepeMeHHON $res W3 mpeAbIAyIero mpuMepa Mpy UCTUHHOCTH
MepBOro MPOBePOYHOro 6/10Ka, OTPA3sATCs Ha pe3y/IbTaTe BBIMOJHEHHUs MOC/IeIYIONMX MPOBEPOUYHBIX
OJIOKOB.

IMuknbl

Wutepnipetatop mnpejoctapnsier Tpyu Tumna LukioB: for, while u count (sBsrorumbics
yTpoieHHo peanu3anpeii for). Llukiel mMoryT ObITH BIO)KeHHBIMH. B KauecTBe TapameTpOB
yCJIOBUM LIUK/IOB (KpOMe count) MOTYT MPUMEHSITHCS UKC/Ia, UAC/IOBbIe TlepeMeHHble 100 CBOMCTBa
00BEeKTOB, a Takke (YHKIMA W METOAbl OOBEKTOB, BO3BDAILIAIOIMe De3y/bTaT, KOTOPhId MOXEeT
ObITb  MHTEprpeTHpoBaH Kak uuciao. [lepeMeHHble, 0ObsB/ieHHble B  LUK/Ie, OyayT
VHULMAIM3UPOBaThCS Ha KaXK0M UTepaLjyu.

for (<HauasbHOe 3HaueHUe>, <yCJIOBHe cpabaTbiBaHHe>, <IIar>)
{<HekoToOpbIe AericTBUS> }

BeInosnHsIeT KOJ, 3aK/IFOUeHHBIM B (UIypHbIe CKOOKM, TIOKa Orepanysi CpaBHEHUS] MeXIY
TIepBbIM M BTODLIM TapaMeTpaMH yCJIOBUsI SIB/ISI@TCSI UCTUHHOW. TpeTuii mapameTp Tpe/CTaB/sieT
co0oii 11ar, Ha KOTOPBIN M3MEHsIeTCsl 3HaueHWe TepBOro rapameTpa ycioBus. Illar MoxeT OBITH
1eJIbiIM U /APOOHBIM UHC/IOM, a 3HAaKH «+» U «-» OMNpeJessioT Crocod H3MeHeHUs TepBOro
rnapamMeTpa. Bropoli mapameTp COCTOWUT W3 3HakKa OMepalyy CpaBHEHWs] U UYUC/IOBOTO 3HAauyeHus,
0003HauaroIIero BepXHIOK rPaHULly YC/I0BUS. [I0MyCTHMBIe Orepalidid CPABHEHUS: «>», «<», «>=»
U «<=». [lepBblii MapaMeTp MOKeT 3a/laBaTbCsl UMC/IOBOM KOHCTAHTOM, pe3y/bTaTOM BbITIOJIHEHUS
(YHKUMY WM MeToJja ¥ UMC/IOBBIM CBOMCTBOM 00OBbeKTa /b0 repeMeHHOM, KOTopast 10/DKHA ObITh
VHULMaIU3MpOBaHa HEKOTOPbIM 3HaueHWeM /10 BbIMONHeHUs LMK/aa. Eciu B KauecTBe IepBOro
napameTpa UCIo/b3yeTCsl IepeMeHHas], ee 3HaueHre U3MeHsIeTCsl 110c/Ie KaX |01 UTepaLu.



[/ --- --- --- --- ---
for ($var, <= 10, +1)
{<HekoTopbIe AecTBUST> }

for (0, <= 10, -1)
{<HekoTopbIe gercTBUS> }
[[-===-- --- --- --- --- ---

Huxn while

[]=====- --- --- --- --- ---
while(<3nauennel> != <3HaueHHe2>)

{<HekoTopbIe gercTBUS> }

/]=====- --- --- --- --- ---

BhImoniHsieT Kofi, 3aK/FOueHHbIN B (UTypHBbIe CKOOKHM, IOKa Orepariis CPaBHEHHS MEXIY
MnepBbiM KW BTOPBIM IIdpaMe€TpdMK YC/I0BUA SABJIAETCH WCTUHHOW. B oT/inune or npeabiayiiero
LuK/aa, while He cozep)XuT 11ara, U3MeHsIIOLEro MapaMeTpbl YC/IOBUs. YCIOBHe TpOBepsieTcsl Ha
JIO)KHOCTb Tiepe]; Kak[oll urTepaljuel. Ecnu ycioBUe JIOXKHO ellle [0 TepBOM UTepaldd — TeJjio
uKia He Oyzer BbimonHeHo. O6a mapameTpa YC/IOBHS MOTYT TPeCTaB/SATb COOOM UKMCIOBbIE
KOHCTAHTHI, YMC/IOBBIE TIepeMeHHbIe, Pe3YJ/IbTAThbl BBINTO/THEHWA (by'HKL[I/Iﬁ WK MeTOZi0B XU UMCJ/IOBEIE
CBOMCTBa 0OBEKTOB. JornycTrMble Oriepaliii CPABHEHUS: «>», «<», «>=», «<=», «!=» U «==».

ITuka count

count(<c4eTUUK>)
{<HekoTopbIe gelcTBUS> }
[]~===-- --- --- --- --- ---

I[pexcraBnsier coboii yrpoijeHHyt0 Bepcuro Lukia for. EAWHCTBeHHBIM TapaMeTp 3a/aeT
KOJTMYeCTBO UTepaLyil BLITIOJIHEHUs Tesa LMK/a. [lapaMeTp Mo)KeT ObITh UMC/IOBOM KOHCTaHTOM,
pe3y/lbTaToOM BBITIOTHEHUS (GYHKOMA WM MeTofa U UWCJIOBBIM CBOMCTBOM 0ObekTa b0
riepeMeHHOM, KOTopasi Jo/KHA ObITh MHULMAIM3UPOBaHa HEKOTOPLIM 3HaueHHWeM /10 BBITIOTHEeHUs
nukia. [Tapamerp 0bsi3aTenbHO AOMKEH OBITh MOJIOKUTETbHBIM 3HAYeHHEM.

JMpeKTHUBBI

[upeKTuBbl 3TO Cy)KeOHble KOMaH/bl WHTepIipeTaTopa, OOO3Hauarolhe TO WM HHOe
JelicTBre, 00si3aTelbHOE K MICTIOJTHEHHIO. [JUPeKTHBEI OBIBAIOT C/Ie/yIOIIHe:

#begin — o603Hauaet Havyaso ckpurnra. Obs3aTenbHast.
#end — o603HauaeT KoHel| ckpurta. Obsi3arenbHast.
#include <ums daiiia> — BK/IIOUaeT KoJ, CoJieprKalliuiics B OT/e/TbHOM BHelliHeM (aiiie, B

CKPpHUIIT. Bce rnepemMeHHbIe, 00BSIB/IEHHBLIE BO BK/IHOUaeMOM (1):’:1171]'[6, WHULIUA/IM3UPYIOTCA B TEKYILLEM
dKTHMBHOM CTeKe.



#exit — MpUHyUTeIbHOE 3aBepliieHre CKPUIITa.

#procedure <umsa npoueAyphI>(<aprymMeHThI>){<Te/ji0 HpOULeAYpPbI>} — 0O0bsBIsIET
T10/1b30BaTe/IbCKYO MPOLIeAYpY.

#drop procedure <ums npoueaypbI> — yZasnsieT M01b30BaTeNbCKY0 MPOLIeSYPY.

#make <umsa mnepemeHHOI> {<HeEKOTOPBIM KOA>} — TIpUCBavBaeT IepeMEeHHOU
W/IeHTU(UKATOp OTJIOKEHHOro (parMeHTa Koza. B fanbHeliieM 3TOT HWeHTU(PUKATOD MOXKHO
riepe/iaTh Ipyroii repeMeHHOUN UK MPUCBOUTb CBOMCTBY 00BbEKTa.

#run <uMsA NepeMeHHON> — BBINOMHSEeT (parMeHT KoJa, WAEHTU(PUKATOp KOTOPOro
COJIep’KUTCS B ITepeMeHHOM. Bce repeMeHHble, CO3/laHHbIe BO BpeMs BLIMIOJIHEHUS 3TOT0 (pparMeHTa
OyzyT ToMellleHbl B CTeK, KOTODbIM SIBJISJICS aKTUBHBIM [ijisi TOTO KOHTEKCTa, TZe Obula BbI3BaHA
[LVIpeKTHBa #run.

#class <ums K1acca> {Te/0 K/iacca} — Co37laeT HOBBIN K/1aCC 0OBEKTOB.

#modify class <ums Ki1acca> {Tes10 Kjacca} — M3MeHsieT CyIL[eCTBYOIIHNA KIacC 0OBbEKTOB.

#property <uMs CBOWCTBa>=<3HaueHHe> — 7100aB/sieT HOBOE CBOWCTBO B BBIOpaHHBIH
Ksacc. [IpumeHnMa uiilb BHYTPY KOJja TeJla Kjiacca.

#method <ums meroga>(<aprymeHTBI>){<Te/i0 MeTOAa>} — N00aB/IsieT HOBBI MeTOZ, B
BbIOpaHHBIN Kacc. [[ppuMeHrMa JIUIIIbL BHYTPH Ko/la Tesla Kaacca.

#drop property <ums cBoMcTBa> — yjiajsieT CBOWCTBO M3 KJacca.
#drop method <ums MeTofa> — yzjanseT MeToj U3 Kjiacca.
#drop class <umsa Kacca> — yzasnsier Kinacc 00beKTOB.

#ireturn <3sHaueHHe> — OCYILeCTBJ/IAET BO3BPAT 3HAYE€HKA M3 MeTO/ia KilaCCa.

DyHKIUHU
ELI wmoxeT wucronb30oBath mMo0Oble (YyHKLMH, Orpe/iesieHHble B T10JIb30BaTebCKOM
TIPUJIOXKEHUH, TIPU YCIOBUH, UTO OHU OyzyT 0ObsiB/ieHbI B cTeke (yHKIMA. Kpome 3TOTO B COCTaB
ELI BXOJAT HeCKOIbKO BCTPOEHHBIX (DyHKLIMN:

_random(int pArea) — Bo3BpalljaeT [CepoC/IyyaiiHOe 3HaueHHe U3 Juara3oHa pArea.

_round(float pNumber, int pPrecision) — Bo3BpailiaeT pe3ynbrar OKpyI/ieHUsl. ApryMeHT
pPrecision yka3biBaeT Ha TOYHOCTb OKpyIyieHUs (0T 0 10 2 3HAaKOB MOC/Ie 3aMsTON).

_int(float pNumber) — Bo3Bpaiiiaet 3HaueHre aprymeHTa pNumber, nprBeJjeHHOE K LieJIOMy
yucny. [IpobHasi yacTb UTHOPUPYETCSI.

_strlen(string pStr) — Bo3Bpaijaer JyIiHy CTPOKH.



_streq(string pStrl, string pStr2) — cpaBHUBaeT CTPOKH, Bo3BpaijaeT 1 ecid CTPOKU
paBHbl, 0 ec/iv HeT. YuuTbIBaeT PerucTp.

_istreq(string pStrl, string pStr2) — cpaBHMBaeT CTPOKH, BO3Bpaujaer 1 eciu CTPOKU
pasHbl, 0 eci HeT. He yuuTbIBaeT perucTp.

_substr(string pTargetStr, int pPos, int pCount) — Bo3BpalliaeT nojCTPOKY.
_return(string pReturnVal) — ocy1iijecTB/isieT BO3BpaT 3HaueHUsI U3 CKpPUIITA.

_throw(string pException) — 3aBepilleHWe TpaHCAAMA W AoOaB/eHWe B JIOT
TI0/Tb30BaTe/TbCKOTO MCK/TFOUeHHSI C TIPOU3BOIbHBIM TEKCTOM.

_free(string pVarName) — ynansietT u3 cTeka riepeMeHHY!0, BO3BpalllaeT 1 ec/iv yCremHo, B
TIPOTUBHOM CJTy4dae Bo3Bpartaet 0.

_LoadObjStack(string pFilePath, int pClear) — 3arpykaer cTek 00BeKTOB w3 (haiina,
Bo3Bpaijaer 1 ecmu ycriemHo, 0 — B mpotuBHOM ciyuae. Eciu pClear > 0 crek 00beKToB
ouMIIaeTcs Tepes 3arpy3koi u3 ¢aina. Ilyte K ¢aimy mMokeT ObITh Kak aOCOSFOTHBIA TaK M
ycnoBHbIN («.\<umsi ¢aiina>»). B nociegHeM ciiyyae MOWCK BefleTCs B KaTajiore TZe pacrioyiokeHa
dll uaTepniperaropa.

_SaveObjStack(string pFilePath) — coxpaHsieT cTek 00beKTOB B (haiis, Bo3Bpairaetr 1 eciu
ycrnemHo, 0 — B IpOoTUBHOM ciy4dae. [TyThb K daiiy Mo)keT ObITh KaK abCOMIOTHBIN TaK U yC/IOBHBIM
(«.\<ums catina>»). B mocrnegHeM ciyyae TOUCK BefeTCsi B KaTasore rae pacrosiokeHa dll
WHTepIIpeTaropa.

_SaveObjects(string pFilePath, string pCathegory) — coxpansiet B ¢aiin Bce 00beKThI U3
CTeKa C yKa3aHHOW Kareropueil. IlyTb K ¢aiimy MokeT ObITb Kak abOCOMIOTHBINA TaK U YC/IOBHBINA
(«\<umsi aiina>»). B mociegqHeM ciayuae TIOMCK BeJleTCs B Karajiore rie pacrnosnoxkeHa dll
VHTepIpeTaropa.

_CompactObjStack() — okumaeT cTek, yzansii W3 Hero 3afucd, TOMedeHHble Kak
yZasneHHble, T.e. /71 KoTophIx rojie Keep == 0.

_RemoveObjects(string pCathegory) — ynanser u3 creka Bce O0BEKTbI C yKa3aHHOM
Kareropuem.

_ClearObjStack() — ountiaeT cTek 0ObeKTOB.

_Run(string pVarName) — BbINO/HSIET KOZ, COJEP>KAluiicsi B TlePeMeHHON C UMeHeM
pVarName. CooTBeTCTBYeT BbI30BY CBfI3KM JUpeKTUB #make u #run. [IpuMeHsieTcs B TOM ciyuae,
eC/Id UCIOJIHSIeMbIN KOJ TeHepupyeTcsl MPsSIMO BO BpeMsi TPAHC/SIMM CKPUIITa, HarlpuMep, eciu
apyras ¢yHkuus (Harpumep _LoadFileToVar() unu ReadIn()) Bo3BpailjaeT TeKCT, KOTOPBIN [JO/DKEH
ObITb TpaHCIMPOBaH. Eciy Hy)KHBIM KOZ YKa3bIBaeTCs MPsSMO B Tele CKPUITa, HeOOXOAMMO
VICTI0/1b30BaTh AUPeKTHBLI #make v #run. Koz vcronHsieTcs B pejesiax TeKyLero KOHTeKCTa.

_GetParamAsNum(string pParam) — Bo3BpaljaeT 3HaueHHe rapameTrpa pParam u3 cTeka
rlapaMeTpoB 1peoOpa30BaHHOE B UKCJIO.

_GetParamAsStr(string pParam) — Bo3BpalllaeT 3HaueHue rapameTpa pParam u3 cTeka
napameTpoB I1peobpa3oBaHHOE B CTPOKY.



_SetParam(string pParam, string pVal) — no6aBnsier B cTek rnapameTp ¢ uMeHeM pParam
v 3HaueHneMm pVal. Ecin mapameTp € TakiM MMeHeM Y)Ke MPUCYTCTBYeT B CTeKe, ero 3HaueHHe
OyzeT “3MeHeHO.

_LoadFileToVar(string pFile, string pTarget) — 3arpyaeT copepXUMoe TeKCTOBOIO
¢aiina B mepemeHHyto ¢ umeHeMm pTarget. IlyTb K ¢aily MokeT ObITh Kak abCOMIOTHBIN Tak U
ycnoBHbIN («.\<umsi ¢aiina>»). B nociegHeM ciiyyae MOWCK BefleTCs B KaTajiore TZe pacrioyiokeHa
dll uaTepniperaropa.

_SaveVarToFile(string pTarget, string pFile) — coxpaHseT 3HaueHue IepeMeHHOW B
yKa3zaHHbIM (aiin. ITyTe K Qaily MokeT ObITh KaK aOCOJIOTHBIA TaK U YCAOBHBIN («.\<uMms
(atina>»). B mocsieHeM ciiydae MOMCK BefleTCsl B Kartasiore rae pacriosiokeHa dll uHTepmperaTopa.
Eciu nyTh K (abiny He cyiiecTByeT, OyieT co3/1aH HOBBIN (haiis.

_SaveFragmentToFile(string pTarget, string pFile) — coxpaHsieT 0T/iIo)KeHHBIN (hparMeHT
C METKOH, cofieprkaiieiicss B iepemenHol pTarget B ykasaHHbIl Qaiin. IlyTb K daiimy MoxeT OBITH
Kak abCOJTIOTHBIM Tak M YCIOBHBIM («.\<uMms (aiia>»). B mocnegHeM ciydae MOUCK BeAeTCs B
Karasore r7e pacrionoxkena dll narepnperaropa. Ecrmm nyTh K ¢aiiny He cymiectByer, OyzneT co3gaH
HOBBIU (paiis.

Baxxno: ¢yukuus _SaveFragmentToFile() coxpaHsier ¢parMeHT «kKak ecTb», He
pa3BopauvBasi (parMeHThl TeX MeTOK, KOTOpble BCTPETATCS B TEKCTe.

_GetConfig(string pFile, string pLine) — 3arpy>kaeT 3HaueHue napamerpa pLine u3 gaiina
pFile. ITyte K ¢aiiny MokeT ObITh KaK aOCOMIOTHBIA TaK U YCIOBHBIA («.\<umsi daiina>»). B
Toc/ieHeM C/Iy4ae TOWCK BeZleTCs B Karasore rie pacnonoxeHa dll uatepnperaropa. ®aiin fo/mkeH
UMETb CTPYKTYPY <IapaMeTp>=<3HaueHue>.

_SaveState() — coxpaHsieT TeKyliee cocTosinie Bcex ctekoB ELI B caiin state.log B karasore
13 Kotoporo 3anyiieH ELL

_SaveVarStack(int pLevel) — coxpaHsieT COCTOSlHMe CTeKa TIlepeMeHHbIX B (aiin
varstack.log B karanore u3 koroporo 3anyuieH ELI. Eciu aprymeHnt pLevel paBen 0 coxpaHseTcs
coziep)kuMoe T7100abHOTO CTeKa, ecmd 1 — JIOKaabHOTO (TO eCTh WCIONb3yeMOro B JJaHHBIN
MOMEHT).

_WriteOut(string pStr) — BEIBOAUT B CTaH/apTHBIM MOTOK BbIBOZA COZlEPXKUMOe apryMeHTa
pStr. Kpome crangapTHoro Habopa AOMYCTHUMBIX 3HAUeHUH /i1 apryMeHTa, B HEM MOTYT ObITb
repeJjaHbl 111eCTh 3ape3epBUPOBAHHBIX C/IOB:

#varstack — BBIBOAUT B MOTOK CO/leP’KMMOE CTeKa rmepeMeHHbIX. VICrosb3yeTcsi TeKylyi
aKTHUBHBIN CTeK.

#funcstack — BEIBOAUT B MOTOK COZlep>)KUMOe CTeKa (PyHKLIMH.

#prmstack — BbIBo/| cTeka mapameTpoB.

#objstack — BeIBO/ cTeKa 0OBEKTOB.

#clstack — BbIBOZL, CTeKa K/1aCCOB.

#procstack — BbIBOJ cTeKa rpoLeayp.

#frgstack — BbIBO/| CTeKa OT/IO)KeHHBIX ()parMeHTOB KO7a.

#endl — BbIBO/| CUMBOJIa KOHI]A CTPOKU (T1epeHOC KapeTKH).

_ReadIn(string pVar) — uiTaeT CUMBOJIbI M3 CTaHJAPTHOTO MOTOKA BBOZA U 3alKChIBaeT UX
B [lepeMeHHY!0 p Var. MakcumasibHOe KOJIM4eCTBO CUMBOJIOB i1 BBoZga: 4096.



_System(string pCmd) — BbimonHser kKomaHay Windows, cofepikallyrocs B apryMeHTe
pCmd. Ananor C++ ¢yHkumu system().

_LastError() — Bo3BpaliaeT onucanve nociaeqHel 3ahMKCUPOBAHHOM OIIMOKH.

_ConnectLib(string pPath) — nmogkmtouaeT K uHTepIIpeTaropy BHelHiO Oubmvorexy dll.
BosBpalijaet feckpunTop MofAk/IoueHHoN 6ubmoTeku. B ciyuae Heyjaum Bo3Bpaijaet -1. I1yTb K
(haiiy MoXkeT OBITh Kak abCOJTFOTHBIN TakK U YCIOBHBIN («.\<uMms daitia>»). B mocnegHem cioydae
TIOMCK BeJIeTCsl B KaTasiore rjje pacrnosioykeHa dll uHTeprnperaropa.

_FreeLib(int pHandle) — ocBo60X/jaeT MOJK/IFOUeHHYI0 BHEIITHIOI OMOIUOTEKY.

_ImportFunc(int pHandle,string pExtName,string pInName,string pArgList) -
WUMIIOPTUPYeT U3 MOJK/IIoUaeMoi 6ubmoTeku, umetortieid gqeckpuritop pHandle, dyHkiuo-06epTKy
c umeHeM pExtName u f00aBnisieT ee B CTeK WHTepripeTaropa rnoj uMeHeM plnName v crivckoM
aprymeHToB pArgList. 3HaueHusimu aprymenToB pInName u pArgList 10/DKHBI OBITE KOHCTAHTHBIE
CTPOKH, IOCKOAbKY B pInName wcnosnb3yeTcs cuMBO/ Tpu3Haka GYHKOMHA «_», a pArgList
COZIepKUT TIPO0OerTbl, KOTOphIe OyyT MOTepsiHbI Oe3 UCII0/Tb30BaHNsI KOHCTAHTHOW CTPOKH.

_DebuglIntoFile() — BktouaeT sorupoBaHue [eiiCTBUII MHTepNpeTaTopa, /iejlaeT BbIBOJ B
(aiin.

_DebuglIntoScreen() — Bk/tOYaeT JOrMpOBaHUE [IEMCTBUM MHTEPIIPETATOpa, JiefaeT BbIBOJ
B CTaH/ApTHbIN MOTOK BBIBOJA.

_StopDebug() — oTk/1t04aeT I0TMpoOBaHKe JeWCTBUI HHTEepIIpeTaTopa.

AprymeHTbI QYHKLIUI TTpe/iCTaBIeHbl TPeMsl TUTIaMU JJaHHbBIX:

int — 11e/10UKC/TeHHBIH.

float — c nyaBarol[eii TOUKOIA.

string — CTPOKOBBIIA.

Tur mapameTpa oripe/iesisieT JIMIIbL MeXaHW3M WHTeprpeTaliiyd 3HaueHus, KoTopoe OyzeT
riepesiaHo (GyHKLIMY B Tejie CKPHUIITa, CAMU TlapaMeTphl XPaHSATCs B CTeKe 06e3 yKa3aHUs TUTIa.

AprymeHTamMM (QYHKUMM MOTYT BBICTYNAaTh: IlePeMeHHble, KOHCTAHTbI, CKaJspHble
BBIPa)KEHUsI, CBOMCTBA M METO/Ibl 0OBEKTOB a TakxkKe Apyrve (pyHKLUH.

ITpoueaypsnl

[Tpouenypbl He BO3BpaLAlOT 3HAU€HWM, HO WX peaau3alysl IOJHOCTBIO 3aBUCUT OT
nonb3oBaresisi. Kpome Toro, B omume oT GyHKLMA, TIpeoripe/ie/ieHHbIX KogoM Oubmorekn ELI
WIA OCHOBHOTO TIPWIOXKEHHsi, TIPOLieypbl MOTYT OBITh CO3/jaHbl, MCIO/Ib30BaHbl U yAajieHbl BO
BpeMsl BbINOMHEeHUs1 ckpunTa. OmpejeneHHass B OfHOM KOHTeKCTe (HarpyuMep B Teje JApyroi
TipoLielyphl), TIpoLielypa MoykeT ObITb MCII0/Ib30BaHa B JIFOOOM JpyroMm, [0 TexX Top IoKa He Oyzer
ocBobokaeHa bubmoteka ELIL. ViMst mpolieaypbl — YHUKAIbHO, ¥ He I0/DKHO COBIAZIaTh C UMEHEeM
BCTPOEHHOU (yHKLMU. Bce nepeMeHHbIe, 0OBsIB/IEHHbIE B TeJie TIPOLieyPbl, BUUMBI TOJILKO B Hel



u OyZyT YHUUTO)KEHbI, KaK TOMbKO TpoLeAypa 3aBepiidT pabory. B Tene mpoueaypsl Henb3s
WCTI0/Ib30BaTh TepeMeHHble, OObsiB/IeHHble BHE ee, TaK KaK OHU pa3MellleHbl B JIPYyTOM CTeKe
repeMeHHbIX.

OObsiBNeHe TIPOLIeIyPhI:

/]=====- --- --- --- --- ---

#procedure foo($argl, $arg?)

{

<HEKOTOPbIA KOJ>

}

[]=====- --- --- --- --- ---
OobparieHue:

[]=====- --- --- --- --- ---

:foo(10, 5);

[]=====- --- --- --- --- ---
YnaneHue 13 criMcka:

[]=====- --- --- --- --- ---

#drop foo;

[]=====- --- --- --- --- ---

Y mpouenypel  Mo)eT ObITb  TIPOM3BOBHOE  UWC/IO  apryMeHTOB. ApPryMeHThI
VHULMaIU3UPYIOTCS B JIOKAZbHOM CTeKe IepeMeHHbIX MpoLe/lyphl KaK repeMeHHble Tura sym. [1pu
BbI30Be TIPOLie/lyphbl, 3HaueHusi, TepejaHHble eli B KauecTBe apryMeHTOB, OyAyT TPHUCBOEHBI
COOTBETCTBYIOLMM TepeMeHHbIM. [lepesjaua apryMeHTOB MPOWUCXOAMUT IO 3HAYEHHUIO, [03TOMY
3HaueHUsl apryMeHTOB, TlepeJjaHHbIX MPOoLelype, OCTalOTCSl HEeM3MeHHbIMU. B KauecTBe apryMeHTOB
MOTYT BBICTYNaTh: KOHCTAHTHble 3HAUeHUs, TepeMeHHble, pe3y/lbTaTbl BbIPAKEHWM, CBOWCTBA
00beKTOB 1 BO3BpalljaeMble 3HaueHUs! (PyHKLUN U METOZOB.

[MTonb30BaTenbCKre TIPOLIEAYPhl XPAHATCS B CrendanbHOM creke. [lpyu  oObsiBieHMH
npoLielypbl B HeM CO3[ar0TCs [iBa 3/eMeHTa C Kareropued «procedure» U MMeHeM, yKa3aHHBIM B
CTpoke C oObsiBeHreM. OZIMH COJEP)KUT CITMCOK apryMeHTOB, BTOPOM — CCBHIIKY-HeHTU(HKATOP,
yKa3bIBaIOLYIO Ha TeJI0 MpOoLie/lyphbl, XpaHslljeecs: B CTeKe (pparMeHTOB Koza.

O0BbeKTHI
B si3pike ELI moHsiTHe «00BEKT» Tpe/CTaB/isieT cOO0M abCTpaKIWI, OJTUIIETBOPSIOIIYIO

HEKOTOpOe MHOKeCTBO 3aluceill U3 CrelMaabHOro0 cTeka 00beKToB. [Ijisi MHTepripeTaTtopa Ka/Ibli
3/IeMEHT CTeKa — 3T0 Habop THUMM3WPOBAHHBIX T0JIeH, OTIMCAHHBIX B CTPYKTYpe:

[]-====- --- --- --- --- ---
struct RESOURCE
{

UINT Index; //MHIeKC

std::string ObjectCathegory; //kateropusi o6beKTa-Bajenblia

std::string ObjectID; //1D obbeKTa-B/iaziesblia

std::string PropertylID; //1D cBoWcTBa

std::string Value; //3HaueHue



std::string KeepInStack; //XpaHUTB pecypc B CTeKe TOC/ie KOMIaKTa
std::string SavelnFile; //coXpaHATb 1 3HaYeHWe pecypca B (aiisl Ha IUCKe

}?

Crek 00bekTOB omucaH Kak std::vector<RESOURCE> u BK/IOUEH B CHelHa/JbHbIA K/1acc
RESOURCESTACK. O0bekToM B TIpe/CTaBIeHHUH WHTepIIpeTaTopa SB/seTcss Habop 3/1eMeHTOB
cTeKa 00BeKTOB, AJisi KoTopbix nosie ObjectID oxuHakoBoe. [Tosie PropertylD o603HauaeT CBOMCTBO
obnekTa, a mosne Value — 3HaueHue storo cBoiictBa. KmoueBoii ocobernnoctsio ELI mpu pabote ¢
oObeKTaMH $IB/SIeTCSl BO3MOYKHOCTh [100aB/sAITh CBOMCTBA MpsIMO «Ha JjeTy». Habop meTonos,
HAIpPOTHB, CTPOTO orpaHnyeH. Kaipiii 0OBeKT COZIePIKUT CJle/[yIOIe MeTOAbIL:

Create(string cathegory, string ctor_args) — co3gaer HOBbI OOBEKT C yKa3aHHOU
KaTeropveil. ApryMeHT ctor_args COZIep)KUT CIHCOK apryMeHTOB /i/Isi KOHCTPYKTopa KJacca.

Exist() — nmpoBepsieT, MPUCYTCTBYeT Jid B CTeKe 00beKT, Bo3BpaijaeT 1, eCu CyIecTByeT
XOTss Obl ONWH 3/MeMeHT CTeKa O00BeKTOB, myisg Kotoporo ObjectlD paBHO uMeHH 00BeKTa,
MCTIO/B3YIOIIIeTO IaHHBINA METO/,.

Have(string prop_name) — npoBepsieT Cyll[eCTByeT JId CBOWCTBO y 00beKTa.
Add(string prop_name, string val) — 106aBssieT cBOIiCTBO 00beKTa.

Hecmotpsi Ha To, uto aprymeHT val metoma Add() oObsiBieH Kak string, ero MOXHO
WCII0/Ih30BaTh, UTOOBI TepeZiaBaTh YMC/IOBOe 3HaueHHe. Takum ke 0Opa3oM MOXKHO TIPHMCBAaWBaTh
CBOMCTBaM OOBEKTOB UHMC/IOBbIe 3HaueHusi, xotTsi rosie Value ctpykrypsl RESOURCE siBrsieTcs
CTPOKOM. JTO locTUTaeTCs Oaroapsi HECTPOTOMY COOTBETCTBHIO THIIOB SI3bIKaA.

Remove(string prop_name) — yzassieT CBOMCTBO C UMEHEM prop_name.
Destroy() — yzassieT co3aHHbINA 0ObEKT.

Keep(string prop_name, string istrue) — yka3blBaeT HY>KHO /I XpaHUTb CBOMCTBO B CTEKe.
ApryMeHT istrue MOXeT Ip¥HMMaTh 3HaueHus 1 nu 0.

Save(string prop_name, string istrue) — yka3bIBaeT HY)KHO JI COXPaHSTb CTPOKY C 3TUM
CBOMCTBOM B (paiis. APryMeHT istrue Mo)keT IpUHUMaTh 3HaueHus 1 nm 0.

Execute(string prop_name) — BbINIO/IHs€T OT/IOK€HHbIN (DparMeHT Kozja, UAEeHTHU(PUKATOp
KOTODOTO COZIEP>KUTCSI B CBOMCTBe prop_name. MgeHTuduKaTop [0/DKeH ObITh TIpeABapUTeNbHO
CO3[laH C TOMOLbI0 JAWpeKTHBbI #make. IIpy BbI30Be 3TOro0 MeToZia CO3[AeTCs BpeMeHHas
Tipolie/iypa C OfIHUM aprymeHToM $this, B KOTOPOM COIeP)KUTCS MMsT 0OBEKTa.

Baxuo: xotsi Metos, Execute ucrionHseT Ty ke (yHKIMIO, YTO M JAWMpeKTHBa #run u
¢yHkuys _Run(), MeXxly HUMU eCTb CyllleCTBeHHasi pa3HuLa. JupekTrBa #run u QyHKUus _Run()
paboTaroT B paMKax TeKyIlero KOHTeKCTa, B TO BpeMsi Kak MeToZi Execute co3ziaeT HOBBI KOHTEKCT
Y KO/J], pa3BOpauMBalOLLMICS [TPU BbI30BE METO/|a, BBITIOMHSIETCS] B paMKaX 3TOTO KOHTEKCTa.

Show() — BEIBOAWT Ha 3KpaH BCe CBOWCTBA 0OBEKTA.

ExportIn(string pPropNames, string pPropVals) — skcnioptupyeT cBoicTBa 00B€KTa B /1Ba
obbeKTa-cruckKa, C 3a/jaHHbIMK MMeHamH. Kaxzoe cBoiicTBo oObekTa-criicka pPropNames Oyzer



MMeThb YMC/IOBOM MHJEKC, a 3HAUeHHeM 3TOr0 CBOMCTBa OyzieT UMsi CBOMCTBA MCXOAHOTO 0ObeKTa. Y
obbekra pPropVals 3HaueHUsi CBOMCTB OyAyT cozepskaTb 3HaueHHs] CBOMCTB MCXOAHOTO 0ObeKTa.
Kpome TOro mocnegHum cBoicTBoM obOomx crmckoB Oyzer Count, copepikaijee KOJAYeCTBO
VIH/IeKCHBIX 3/IEMEHTOB CIIMCKa.

Haripumep:

/1
&Hero.Create(NPC, ");
&Hero.Add(Strength, 100);
&Hero.ExportIn(x, y);

//
Pe3ynbsraTtoMm BeinonHeHust &x.Show() Oyzert:
//
0 = Active
1 = Strength
Count = 2
//
Pe3ynwraTrom BeinonHeHus &y.Show() Oyzert:
//
0=1
1=100
Count = 2
//
OOt CMHTaKCUC TIpU paboTe ¢ 06BeKTaMu CJIe/IyIOIITHI:
//

&Hero.Create(NPC, ");
&Hero.Add(Strength, 100);
&Hero.Destroy();

/1

[TepBasi cTpoka co3naet o0bekT ¢ uMeHeM «Hero» u kareropueit «NPC», BTopasi jobaBiisieT
00beKTy umcioBoe CBOMCTBO «Strength» co 3Hauenunem 100, TpeTbsi — YHHUUTOXKAeT OOBEKT. Y
CO3/laHHOT0 00beKTa 110 YMOJTUaHHIO y)Ke ecTb ciiykebHOe cBoiicTBo Owner co 3HaueHHeM <none>.

OO6paiatecsi K CBOHCTBaM 0OBEKTOB MOYKHO C TIOMOII[BIO CTY>KeOHOTO orepaTtopa «.», Tak
JKe, KaK 3TO TPOMCXOJUT BO MHOTHX $i3bIKaX MPOrPaMMHUPOBAHMS MpU paboTe C MOASIMU CTPYKTYP.
ITpucBoeHre 3HaUeHNY IPOM3BOAUTCS C TIOMOLLBIO OTIepaTopa «=».

//
$x = &Hero.Strength;

&Hero.Strength = $x * 2;
/!

Vmsi obbekTa yHUKaNIbHO, YYBCTBUTENHHO K PErUCTPY U MOXKeT COZep>KaTh TOJILKO OyKBBI,
qudpel U CUMBONM «_». VIMsi 0ObeKkTa MOXKET OIpeZessTbCsi 3HaueHWeM IepeMeHHOW (Win
HECKOJIbKHX) — TaKasi KOHCTPYKLMS1 Ha3bIBaeTCs [1CeBJOHUMOM.

/1




$npcname = SuperHero;
&$npcname.Create(NPC, ");

$partl = John;
$part2 = Connor;
&$part1$part2.Create(Player, ");

I[Tpouenype MOXXHO TiepefiaTh UMsi 00BbeKTa B KauecTBe TapameTpa. s 3TOro HyKHO B
BbI30BE MpOLIeJyphbl OMYCTUTh B apryMeHTe creLicuiMBon &, a B Tese MpoOLieAypbl HCI0/b30BaTh
KOHCTPYKLMIO &<MMs apryMeHTa MpoLieAypbl> B KadeCTBe MCeBJOHMMA 00BeKTa.

#procedure objfoo($argl, $arg2)
{&$argl.$arg?2 = 5;}

&Hero.Create(NPC, ");
&Hero.Add(Strength, 100);
:objfoo(Hero, Strength);

[TceBOHMM CBOWCTBA, TaK >kKe, KaK IICEeBAOHUM 00BeKTa, MOXeT ObITb COCTaBlIeH U3
3HaueHW TiepeMeHHbIX. OJHAKO, CTOMT OBITh BHUMATeIbHBIM TPH HCIIO0/Ib30BAaHUM UHMCIOBBIX
riepeMeHHbIX B TICEBJOHMMaxX O0OBEKTOB WM CBOMCTB. [lesio B TOM, UTO 3HauyeHHUsl TepeMeHHbIX,
SIBHO OIpe/ieJIeHHbIX KaK UYMCJ/Ia, XPaHATCS C JAEeCITUYHOM TOUKOW W MMEHHO B TakOM BHJE OHU
OyayT moAcTaBieHbl B rceBAOHUM. CriefyeT yuuTbIBaTh, YTO TIPU TIPMCBAUBAHUU CBOMCTBY
3”HaueHus ELI cHavana nomnbiTaeTcs NpUBeCT MPaByr YacCThb BbIpaKeHUA K UMC/I0BOMY TuUlly. Eciu
Ke 9TO HeBO3MOXKHO — Oy/IeT UCI0/Ib30BaH CTPOKOBBIN THUIT IaHHbIX.

O0BeKTbI KJIaCCOB

Bbiiiie ObI7T OMMCAHBI TIPUHIUTIBL PA0OTHI C MMPOCTHIMUA 00bEeKTaMH, HabOp CBOMCTB KOTOPBIX
3a/laeTcst TOIb30BaTesieM ZJis KaXKZI0ro IK3eMIuisipa WHAUBHUAYaabHO. Kpome Toro, Habop mMeTon0B
JJi1 TIPOCTBIX OOBEKTOB CTPOTO OrpaHHWYeH CTaHJAPTHBIMHM MeTOJaMH HWHTepriperatopa. B
CYIHOCTH Takue OOBeKThI MOXXHO Ha3BaTh cTpykrypamu. OpHako, ELI mopJep)kKuBaeT Takke
BO3MOKHOCTh CO3/IAHUSI TUTIM3UPOBAHHBIX 0OBEKTOB I10 OrpezesneHHOMY 1mabnoHy. Takoi m1abnoH
Ha3bIBaeTCs K/1aCCOM.

Habop cBOiiCTB Kjlacca oripeZiesisieTcsi 1oJib30BaTesnieM TpH 00bsiBiieHuH. B panbHediem,
NpU CO37jaHWM O0BeKTa [AaHHOTO KJjacca, BCe CBOMCTBA, yKa3aHHble IpU 0ObsBieHWH, OyayT
nobaBreHsbl K 9K3eMIUIsipy 00bekTa aBTomarrueckn. Kpome Toro Ksacc 1o3BosisieT BK/IOUaTh B cebst
He TOJIbKO CBOWCTBA, HO W OTpe/ie/ieHHbIe M0/Ihb30BaTeieM MEeTO/Ibl, UTO BBITOJHO OT/IMYAeT 0OBEKT
KJlacca OT MPOCTOTro 00BeKTa.



[Tpumep MpoCTOTO K/1acca, Mpe/CTaBsoniero coboii CrmcokK:

//
#class List
{
#property Next = 0;
#method AddItem($val){&S$this. Add(&S$this.Next, $val); &$this.Next = &S$this.Next + 1;}
#method Count(){#return &$this.Next;}
#method Change($ind, $val){$i = sym _int($ind); &S$this.$i = $val;}
#method Get($ind){$i = sym _int($ind); #return &$this.$i;}

Terepb mocre uCIonb30BaHUsI cTaHgapTtHoro Metosa Create() ¢ aprymeHTtoMm List Gyzer
co3maH o0bekT, obmajaromuii cBoiictBoM Next, koTopoe umeer 3HaueHue 0.000 ¥ ueTbIpbMS
metogamu. [Tocse kaxxgoro Bei3oBa Meroga Addltem() Kk cBolicTBaM o6bekTa OyzeT J00aBisATHCS
elje OJHO C YyKa3aHHbIM 3HaueHWeM. Camo coboifi K 0OBeKTaM K/IacCOB TPUMEHHWMBI BCe
BCcTpoeHHbIe MeTozbl ELIL. VmMsi Knacca uyBCTBUTENBHO K perucTpy, Tak uro &obj_1.Create(List, ")
u &obj_2.Create(list, ") co3ganyT ABa pasHbix 00bekTa. ViMs Kjlacca YHMKAabHO, TIO9TOMY HeJlb3st
00BbSIBUTH /IBa Kjacca C OJMHAKOBBIM MMeHeM, HO MOXXHO Tepeornpe/ie/IUTh K/IacC, YAa/luB ero C
TIOMOLL{bIO CreLabHOU JUPeKTUBbI

//
#drop class List;
//

WM 100aBUTh U Ya/IUTh CBOMCTBA U METOABI

//
#modify class List
{
#drop method Change;
#method Clear()
{
$i =0;
$cnt = &S$this.Count();

for ($i, $i < $cnt, +1)
{ &$this.Remove(_int($i));}

&S$this.Next = 0;
}

}
/1

Ba)xHo: BceM CBOICTBaM, INpPU OMWCAaHWM Kjacca, JO/DKHO ObITh 3aZiaHO 3HaueHWe IO
YMOJTYaHHUIO.

BaxHo: M3MeHeHMs], CJle/laHHble MPU MOMOLIM AupekTHBbl #modify class npumensitoTcs
TONMBKO /i1 OObEKTOB Kjacca, OOBSIBIEHHBIX TI10C/Ie WCMOMb30BaHUs JAWPeKTHUBbI. OOBEeKTHl,
CO3/IaHHBIE paHee, OCTAOTCS Oe3 N3MeHeHHH.



Baxno: eciu MeTO/l K/ldCCa YUaCTBYET B BBIUMC/IA€MOM BBIDAXKE€HWH, OH 00s13aTeIbHO
A0J/I>KEH BO3BpaAllldTh HeKOTOprﬁ pe3yabTaT C MOMOIIBbI0 AWUPEKTUBLI #return, HWHaue UHTEPIIpeTaTop
He CMOXXET MOACTABUTH Pe3y/IbTaT BLINIOJIHEHHUA METO/d B BbIDA>KEHHE.

KoHcTpyKTOp K1acca

YacTto Heobxonumo, uToObl CBOMCTBA 00beKTa Kjacca ObIM ompeiesieHbl cpa3y Iocjie ero
co3ganus. [y 3Toro, pyu OOBSIBJIEHUH K/lacCa, MOYKHO YKa3aTh METO[], UMsI KOTOPOTO COBTIA/IAeT C
MMeHeM KJlacca, UIMeHHO ero UHTepripeTatop OyzeT cuuTaTth KOHCTPYKTOPOM. B Tesie KOHCTpyKTOpa
MOXXHO OTIPeZIesisiTh U TIPOW3BOAUTL JEWCTBUS Haf JIOObLIMM WileHaMU Kjaacca, HO BO3BpallaTh
pe3ysibTaT — Hesib3sg. KOHCTPYKTOp 0OBbsIBIsieTCs Tak ke, KaKk W 000 mertof Kiaacca. CriMcok
apryMeHTOB KOHCTPYKTOpa Iepe/iaeTCsi BO BTOPOM apryMeHTe BCTpoeHHoro metoza Create().

Ba)kHO: KOHCTPYKTOP KJlacca /I0/DKeH OOBSBIATHCS Kak MyOymuHbIi, nHaue Metof, Create()
He CMOXXeT ero BbI3BaTh.

#class A

{
#public method A($x){&$this. X = $x;}
#property X = 0;

}

&obj.Create(A, 5);

e e
Ec/iv aprymMeHTOB HECKO/TBKO X HYKHO Tlepe/jaBaTh KOHCTAHTHOM CTPOKOMA.

e e

#class A

{

#public method A($x, $y, $z){&S$this.X = $x; &$this.Y = $y; &$this.Z = $z;}
#property X = 0;
#property Y = 0;
#property Z = 0;
}

&obj.Create(A, '5, 6, 7');

YacTHble U l'[yﬁJ'lI/I'-IHbIe YJjieHbl K/1daCCa

Kraccel MOTYT MMeTb KakK YacTHbIE (3aKpBITbIe) TaK W MyO/nuHble (OTKPBIThIE) METO/bl U
cBoiictBa. Ilo-ymomuaHuio, WieH Kiacca, OOBSIBIeHHbINM AUPEKTHBOM #property win #method
00bsIBNISIeTC KaK 4YacTHbIA  (private). UroObl 00BSBUTH MyO/NUYHBIM ujleH, HeoOXoAUMO
WCI0J/1b30BaTh JUpeKTuBy #public property uim #public method.

Kpowme Toro, ELI noaaep>xusaet oguH u3 npuHLuros OOIL: uHKarncymsnuo. OT0 03Havaer,
yTO Jit0ObIe YaCTHBIE U/IeHbl K/lacCa MOTYT MCIO/b30BaThCSl TOMBKO BHYTPH €ro MeTO/IOB.



HacnegoBaHue K/1aCcCOB

Krnaccel Moryr HacnefoBaTb CBOMCTBA M MeTOAbl APYTHMX KaccoB. MHOXeCTBeHHOe
HacjeJj0BaHue He rojjepkuBaeTcs. HacnenyroTcst Tonbko nmybsyuuHble ueHbl. KOHCTPYKTOp Takke
HacJle/lyeTcs, HO ero UMsl Hac/lelyeTcsl OT POZMTE/IbCKOTO Klacca U He SIB/sIeTCsl KOHCTPYKTOPOM 10
YMOJTYaHHUIO /IS TIOTOMKa. TemM He MeHee yHac/ie/[OBaHHbIM KOHCTPYKTOP MOXKeT ObITh BbI3BaH, Kak
1 mobo# apyroit Metos. Camblii MTaJIIKi KIacC-TIOTOMOK B MiePapXUM YHaCae4yeT KOHCTPYKTOPBI
KaK/IOTO U3 ee UJIeHOB.

Knacc-nmoToMoK MOKeT onpefie/IMTh CBOW 4/leH C KWMeHeM, COOTBEeTCTBYIOLIUM HMeHU
HacJlelyeMOro 4jieHa, IpU 5TOM IpeAriouTeHHe OTZaeTcs OIpefessseMOMYy, a He Hac/eqyeMoMy
YJIeHy.

Bce yHacsieioBaHHbIe UjieHbI TI0-YMOJTUaHUI0 OOBSIBISIOTCS KaK MyO/TMuHbIe.

#class Point
{
#public method Point($x, $y){&S$this.pX = $x; &S$this.pY = $y;}
#public property pX = 0;
#public property pY = 0;
#public method SetX($pos){ &$this.pX = $pos;}
#public method SetY ($pos){&$this.pY = $pos;}

#class 3DPoint : Point
{

#property pZ = 0;

#method SetZ($pos){ &$this.pZ = $pos;}
}

B stom npumepe kmacc 3DPoint He uMeeT CBOero KOHCTPYKTOpa, HO HacjejyeT
KOHCTPYKTOP OT Kjacca Point, Tak e Kak U Bce TIpoure ujieHbl. TakuM obpa3oM, st TOTo, UTOObI
TIOJTHOCTBIO OTIPeZIeNIUTh TOUKY TI0 TpeM KoopAuHataM, o0bekT Kiaacca 3DPoint mokeT mmbo
BbI3BaTh YyHaC/e[oBaHHbIN KOHCTpyKTOp Point(), /00 MCMO/Mb30BaTh yHAc/IeA0BaHHbIE MeTO/bl
SetX() u SetY(), mocsie yero BbI3BaTh CBOM YaCTHBIN MeTo[, SetZ().

BJ10)KeHHOCTb 00HEeKTOB

OO6BeKThbI K/1aCCOB MOTYT MCITO/Ib30BaTh B KaueCTBe CBOMCTB /ipyrye o6beKThl KaaccoB. st
3TOTO B OTMCAaHWUM K/1acCa HY>XKHO 0OBSBUTH CBOWICTBO, UCTIONB3YS CAEAYIOIIYI0 KOHCTPYKLIUIO:

#class B
{

#property Prop1 = #class A(0);
}

[me A 3To WMsI KOHCTpPYKTOpa Kjacca, a B CKoOKax YyKa3aH CIMCOK apryMeHTOB
KOHCTpyKTOpa. Ec/i Kmacc He vMeeT KOHCTPYKTOpa (W/TH ero BbI30B I10 KaKMM-JIM00 TIPUUHMHAM He
TpebyeTcs), c/ieyeT UCIO0/Ib30BaTh TaKyH KOHCTPYKLIMIO:



//
#class B
{

#property Propl = #class A;
}
//

ITpu kaxxgom co3zfaHuy oObekTa Kiacca B, nHTepriperaTop co3facT oObeKT Kiacca A c
aBTOMaTHUUeCKHd CreHepUpPOBaHHBIM WMEHeM U TIPHUCBOUT CBOMCTBY Propl wmMs 3Toro oObekTa.
ITocsie 3TOr0 MOXKHO 00pALATHCS K WieHaM BIO)KeHHOro o0bekTa Knacca A uepe3 cBoiicTBo Propl.
Haripumep:

//
#class Point
{
#public method Point($pos){ &$this.Set($pos);}
#property Pos = 0;
#method Set($pos){&$this.Pos = $pos;}
}

#class 2DPoint
{
#public method 2DPoint($x, $y){&$this.Set($x, $y);}
#property X = #class Point(0);
#property Y = #class Point(0);
#method Set($x, $y){&S$this.X.Set($x); &$this.Y.Set($y); }
}

&point.Create(2DPoint, '5, 5');
&point.X.Pos = 10; //ommbka — cBOMCTBO P0s SIB/IsSIeTCS YaCTHBIM;

&point.Y.Set(20); //mipaBUIBLHO;
//

ABTOMAaTHUECKU CreHepUPOBAaHHbBINA 0OBEKT OT/TMUAeTCs OT T0/Ib30BaTe/TbCKOTO TeM, UTO ero
cnykebHoe cBoiicTBO Owner XpaHUT UMs 00beKTa-Biajesblia. [IpU YHUUTO)KEHUH OO0BeKTa-
B/Ia/IeNbl]a, BCE CBSI3aHHBIE C HUM BJIOYKEHHBIE 00bEKThI TaKXKe YHUUTOXKAFOTCS.

Cy1iecTByeT ellje ofWH Crocob co3/aHUs CBOMCTBA-00beKTa: UCI0/b30BaHe BCTPOEHHOTO
Metofa Add() u mepesaud eMy B KauecTBe BTOPOrO aprymeHTa KOHCTPYKLMM Tuma #class
Class(<aprymeHTbl KOHCTpyKTOpa>). MeTtoz Add() gobapnsieT my6iMuHOe CBOMCTBO.

/1
#class B
{

#property Propl = #class A;
}

&obj.Create(B, ");
&obj.Add(Prop2, #class A);
/1




BaxxHo: B CBs3M C OCOOEHHOCTSIMM Tapcepa, [ Tiepejadyd HeCKOJbKMX apryMeHTOB
KOHCTPYKTOpa B /IaHHOM CJIyuae CjeZlyeT UCI0/Ib30BaTh CTPOKOBYIO KOHCTAHTY.

#property Prop1 = #class 2DPoint(2, 2);
}

&obj.Create(B, ");
&obj.Add(Prop2, #class 2DPoint('5, 5"));
[]=====- --- ---

Pacmmpenue ¢pyHKIMOHA/IA C TOMOIbI0 BHEIIHUX OHO/IMOTEK

Koneuno, ELI HecriocobeH MpefoCTaBUTL BeCh CIEKTP BO3MOXKHOCTEH, KOTOpbIE TIPUIYT
(v MOTyT TIpUATHA) HAa YM TIO/b30BaTe 0. VIMEHHO Ha 3TOT C/aydail B HeM MpeayCcMOTpeHa
BO3MOXKHOCTh pacIiupeHuss (yHKLMOHANa C TIOMOLbIO TOAK/IFOUeHHs BHEIIHUX OHOMMOTeK U
WCTIO/Th30BaHMsI UX KOZIA B CBOMX CKpUNTax. KOHKPeTHO peub u/leT 00 MCIOIb30BaHUS (YHKIIUM-
00epToK, OOBSBIEHHBIX BO BHEIIHWX OWOMMOTEKaX, TaK >Ke, KaK 3TO TPeJyCMOTPEHO [iJIsl
3amyCKalero  npuiokeHusi.  JloctaTouHo 00epHYTh Ko B (YHKIMIO-00ePTKYy — TIpU
MPOEKTHPOBAHMH OMOMMOTeKH, M UMITOPTHUPOBaTh ee B ELI Bo Bpemsi paboThbI CKpUIITa, TIOC/IE Yero
Ta ¢yHKOUs Oyger AOCTymHa [jis BbI30Ba [0 OKOHYAaHUS PabOThl MHTeprpeTaTtopa WA [0
OCBOOOXKJeHMM BHelllHeW Oubmoreku. Pasymeercs, s Toro, uToObl Oubmuoreka Oblia
coBmectuma ¢ ELI, mipy ee MpoeKTHPOBaHUM HEOOXOMMO BKJTFOUMTB B TIPOEKT 3ar0/I0BOYHBIN (haii
eli_interface.h, copepsxaiuii BUpTyanbHbIii UHTepdeiC.

j—
$hinst = _connectlib(.\testextdll.dll);
j—

OTOT KoJ, MOAK/IIOUUT K UHTeprpetaTopy oubmioreky testextdll.dll u3 karanora, B koTopom
Haxogutcss 6ubmioreka ELI, u mpucBout nepemenHou $hinst ee geckpunrop. Ipeanonoxum, B
OubmmoTeke UMeeTcst HYHKLIUS

/—
void DLL_EXPORT Summ(void *p)

{
ELI_INTERFACE *ep = (ELI_INTERFACE*)p;

float num = ep->GetParamToFloat("pNum1") + ep->GetParamToFloat("pNum?2");
char res[10];
sprintf(res, "%.2f", num);

ep->SetFunctionResult(ep->GetCurrentFuncName(), res);

KOTOpasi BBITIO/IHSIET CJI0YKeHHWe ABYX UMCesI C TIaBalolljell TOUKOW W BO3BpalllaeT pe3yabrar. UTobbl
TPeJJOCTaBUTh MHTEPIIPETATOPY BO3MOXKHOCTb BbI30Ba 3TOW (DYHKIIMH, HEOOXOAWMO BK/FOUUTH B
TEKCT CKpUIITA C/IeYHOIIUM KOZ:



3mecy $hinst — 3T0 geckpurniTop BHelnHeH OWOmMoTeKH, Summ — UM (GYHKUUW U3
BHeIlIHeld OMO/MoTekH, _summ — uMsl, KoTopoe OyzeT MCIOMb30BaTh MHTEPIIPeTaTop, a CTPOKa
'float pNuml,float pNum2' onpezensier crivcok mnapameTpoB (¢yHKLUM. EcTecTBeHHO HMeHa
rapaMeTpoB [IO/DKHbI COBMaJaTb C TeMH, KOTOpble MCIO0/b30BaHbl B Tejle HMIIOPTHPYeMOi
dynkum. B ciyuae Heygauu dyHkuus _importfunc() Bo3ppairjaer 0.

Baxuo: metoz GetCurrentFuncName() B Tene ¢yHKLUM U3 BHellHel OMOMMOTEKU Hy>KeH
A7l TOro, 4ToOBI y3HATh Y MHTEpIIpeTaropa uMsi (YHKLM, KOTOPOe OH COTIOCTaBUI (YHKLIWU U3

BHeIlIHeU OUOIMOTEeKH.

Ba)kHo: BHyTpeHHee uMs (YHKUWH, Hcroab3yemoe ELI, mMoxker ObITh MHOOBIM, HO
Heo0X0IUMO C/TeINTh, UTOOBI OHO HEe COBIIA/Ia/I0 C UMEHEM CYI[eCTBYOIIeH (yHKI[UH.

Ternepb MO)XHO UCI10/1b30BaTh UMITIOPTUPOBAHHYHO (DYHKIIMIO B CKPUIITE.

———
$res = _summ(2.2, 3.4);
———
[Tocne uero Mo)XHO 0CBOOOAUTH OMOMMOTEKY, KOTJja OHa O0JIbliIe He Hy)KHa.
———
_freelib($hinst);
——

BaxxHo: Bce (yHKIMH, UMIIOPTUPOBAHHbIE B UHTEPIIPETATOp, OyAyT yAaseHbl U3 CTeKa Tpu
BbI30Be _freelib().

Bce BHemHue OMOMMOTEKM, MOJK/IIOUEHHBbIE K WHTEPIIPEeTaTopy, OyAayT aBTOMaThyecKu
0CBOOOXK/IeHBI TTPY OTK/TIoueHnr 6rbmioreku ELIL

Jexkopauuu

Hexopaieii B s3pike ELI Ha3biBaeTcs MeTKa, JAekopupyroijas coboit Hekuit Habop
KOHCTPYKLIMM $I3bIKa, OT MepeMeHHbIX [0 LebIX BbIPA)KeHWW. B KakoM-TO CmbIC/e JeKopauust
paboTaeT 1O TPUHLIMITY AWPeKTHBLI Tpenporeccopa #define B C++. [Ipu TpaHCISIUU CTPOKH,
HaxXoZsIuecss B Hel Jekopaiuu OyayT oO6paboTaHbl Tiepes; BCeMU TMOC/IeAYIOIMUMU IeHCTBUSIMUA U
BMECTO HUX B CTPOKY OyAyT TOJCTaB/IeHbI eKOPHPOBAaHHbIE KOHCTPYKIIUH.

S —
$x = 10;

?ref = $x;
S —

Hekopauus ?ref nekopupyeT co060i KOHCTPYKIMIO, KOTOpasi COCTOMT M3 TiepeMeHHON $x. B
Ja/ibHeHIIeM, BO BCeX TPaHC/IMPYEeMbIX CTpOKax BMecTo ?ref Oyzer rojcrapieHa repemeHHas $x. B
pe3ysibTaTe TPaHC/SILUUA TaKUX CTPOK



$x =10;

?ref = $x;

$y = ?ref + 5;

p—

nepemeHHass $y Oyger paBHa 15. MHrepriperaTtop o0paboTaeT TpaByl0 uacCTb BbIPaXKEHWH,
MOZICTAaBUT BMECTO [JEeKOpallid CKPBITYI0 KOHCTPYKI[MIO, TIOC/€ Yero BBIYMC/IUT 3HaueHue
BbIpa)KEeHUS.

Hexopaiuu y06HO MCIO/IBb30BaTh [ijisi XpaHeHUs! 1a0/IOHHBIX KOHCTPYKLMM BBIUMC/I@HUS,
HarpuMep, ec/id 3HaueHre TlepeMeHHOU BBIUUC/ISIeTCS TI0 CTIOKHOMN dopmyrie.

j—
?hip = $a * $a + $b * $b;

$a = 3;
$b = 4;
$sqc = ?hip;
$sgx = ?hip;

Takasi ¢opma 3amucy I03BOJISIeT 3HAYUTE/IBHO COKpaTuTb KoJ, cjenatb ero Oosee
uynutaembIM. CrieflyeT, OfHAKO, INOMHWUTb, YTO HHTEPIIPETAaTOpP He CJeJUT 3a KOPPEKTHOCTHIO
JIeKOpUPYeMOU KOHCTPYKLuU. Ec/ii B TIpHMBeJeHHOM BbIllle NpuMepe TepemMeHHble $a umm $b He
OB TIpe/IBapUTETEHO OTIpe/iesieHbl, MHTePITPeTaTop BbIACT OMIMOKY TPaHCISALIUH.

[TockonbKy [leKopalyu Cofiep>KaT MMeHa, a He 3HauyeHWs TepeMeHHbIX, HX YJ00HO
WCTI0/Tb30BaTh B TeX C/Iyvasix, Korja Tpedyercsi paboTarh C camoii lepeMeHHOM, a He ee 3HaYeHHEeM,
HarnpuMmep B ciyuae ¢yHKUuM _free(). Kpome Toro aexopaljuu TO3BOJSIFOT TepefaBaTh Habop
apryMeHTOB, [103TOMY BIIOJIHE 3aKOHHA TaKasi KOHCTPYKLMS:

j—
$a = hello;

$b=""

$c = world;

?ref = $a, $b, $c;

#procedure Hello($x, Sy, $z)

{
_writeout($x $y $z); _writeout(#endl);

}

:Hello(?ref);

B pe3ynbrate Ha skpaH OyzeT BoiBefieHO «hello world».

ekopalyisi Takke MOXKeT HCIIO/Ib30BaThCsl [/l CO3[AHHUSI TICEBJOHUMOB OOLEKTOB WU
CBOICTB, OJHAaKO TaKylo [eKOopalii0 Hefb3s ITepefarbh mpolesype. MOXXHO [1eKOpUpOBaTh Jake
MMeHa MeTOJI0B U (YHKIMA, HO WCII0/Ib30BaTh TaKve AeKOPALMM MOXKHO TOJIBKO B IPAaBOM uUacTH



BbIpaKeHusl. VIHTepripeTaTop MO3BOJIsieT MPUMEHATb MMs [JeKOpalii B JIeBOM YaCTU BbIpa)KeHUsI
TOJILKO B O[JHOM CJ/Ty4ae: [PHU ONMUCaHUM JleKOopaL1u.

Takas KOHCTPYKLHXA AO0ITyCTHUMaA:

//

?f = random;

$a = ?£(10);

#class A

{#method Foo(){#return 10;}
}

&cl.Create(A, ");
?f = &cl.Foo();

$b = °f;
//

A Takas — HeT:
//
?f = _writeout;

?f(10);
//

Kpome Toro, cregyer NMOMHHWTB, UTO [eKOpAl[id MOTYT CKpbIBaTb TOJbKO 3aKOHUEHHbIE
KOHCTPYKLIMM W He TIOAJep)KUBAIOT JeKopupoBaHue (parMeHTOB Koja. Hampumep, Hesb3s
3a/IeKOpHPOBaTh OMMCaHKe Kjiacca uiu 00bsiB/ieHe TiepeMeHHOU. [leKoprpoBaHUe TIPOLielyp TaKKe
JIUILLIEHO CMBIC/IA, TaK Kak TMpoLeypbl He UCIOb3YIOTCS B IMPABOM YaCTU BbIPaXKeHUSI.



