Hassa: Extern Logic Interpreter (Intepnperarop 30BHimHb01 JIorikn).
IpuHoun podoTH: MOPSAAKOBA IHTEPIPETAList KOMAaH].

dopma: 1uHAMIYHO 3B's3aHa Oibmioreka (dll).

IIpusHayenus

Extern Logic Interpreter (nagani ELI) OyB po3po0ieHuit, o0 BUHECTH JIOTIUHI MAHITYJISLIT
3a Mexi koiy camoi arutikamii. Moro Ge3mocepense mpU3HAYEHHS — MAKCHMAIBHO abCTparyBaTy
mporpamMy BiJl JIOTIYHHMX OIepaiiid, sKi MokHa Oyno O 3 Jerkictio MoaudikyBatu 0e3
MePEeKOMIUIALIT OCHOBHOI mporpamu. B imeami, arumikamis, mo BukopuctoBye ELI, Moxe
CKJIAJIaTUCh TUIBKH 3 YOCOOJICHMX MEXaHi3MiB B3a€MOJIi 13 OTOUYEHHSM (HaAmpuKiIaa, QyHKIT s
pobotu 13 (aiimamu, BUBOAY iH(pOpMallii HA eKpaH TOIIO), a TAKOXK creliaibHi (QyHKIii-00ropTKH,
mo HanaayTh ELI moctyn o nux mMexaHi3miB. 3B'ss3yBaHHs BChOTO I[LOTO y IIEBHUH allTOPUTM Oyjie
BUKOHYBAaTH CaM IHTEPIPETATOP.

Mexanizm poooTu

ELI sBisie co00k0 MOPSAAKOBUIA IHTEPIPETATOP, 110 BAKOPUCTOBYE KOMAH/IH 38 CHHTaKCHCOM
noJi0HI 0 MOB NPOTpaMyBaHHS BHCOKOTO DPIiBHS, TaKUMH fK, Hampukman, C++. YV OiabmocTi
BUMQJIKIB TPAHCISMIS PAOKIB BUKOHYETHCS TIOCHTIJOBHO, BHKIIOYEHHSM €  OTOJIOIICHHS
KOPHCTYBAlbKUX TPOLEAYP, YMOB Ta HUKIIB, TiJIa IKUX MAPCIATHCS OKPEMO, JI0 3aIyCKY TPAaHCIAIIT
OCHOBHOTO CKPHUIITY.

OpnuHMLIeI0 TPAHCIALIT BBaXKA€ThCS CKpUNT. CKPUINT CKIAJAETHCS 3 PSIKIB, 110 PO3ALIEHI
cuMBOJIOM «;». ELI Moxe oTpumaTH TEKCT CKpUNTY Oe3rnocepeqHbO BiJ OCHOBHOI arulikariii, abo
3aBaHTAXUTH 13 30BHIMIHBOTO (aitny. OIUHUL TPAaHCTALII MOKe OyTH JEKIJIbKa, 1X KOJ J0/Ia€ThCA
710 TpaHCIALIT 3a Jonomororo qupekTusH #include abo gynkuii Run().

[lepen TpaHCIHALIE IHTEPHIPETATOpP BUKOHYE MIATOTOBKY CKPUOTY: BHUJAUISE y TEKCTI
CTPOKOBI KOHCTAaHTU Ta (PparMEHTHU KOy, IO MICTITbCS y QIrypHHUX AyXKKax «{}». @parmeHTH
KOJy 3aMIHIOIOTbCS Y TEKCTI CKPUIITY Ha CHeliajibHi 17eHTU(IKaTOpH, a iX TilNa MOTPaIUIIIOTh Y
cneniaibHUi cTek. Taki ()parMeHTH HA3UBAIOTHCS BIAKIAJAEHUMH, iX TPaAHCIALIS MOYMHAETHCA
TIJBKH 3a 0e31ocepeIHIM BUKIUKOM.

BaxauBo: y ¢aitni Moxe OyTH TUIBKU OJJUH CKPHIIT.
BaxxauBo: ¢aiin ckpunTy He MOBUHEH BKJIIOYATH B ceOe MOPOXKHI PSAAKHU B KiHIII.

Tekct CKpPHUIITY MOKC MICTUTHU KOMCHTapi. 3aKOMEHTOBaHUU PAAOK MMOBUHCH IMOYHUHATUCA
ABOMAa CUMBOJIaMU IIPAMOTO CJICHIA «//» Ta 3aKin}/BaTI/IC}I KpalKO 3 KOMOIO «».

ELI Hanae kopucTyBady HaCTyMHUN (YHKIIIOHA:

JIMpeKTHBH: TIPSIMiI KOMaH/IA 1HTEPIIPETATOPY.

3MiHHI: BHYTpILIHI 3MIHHI IHTEpPIIPETaTOpa, ICHYIOTh Ha MPOTs31 podoTH ckpunty. O01acTh
BUJUMOCTI: TIOTOYHUI KOHTEKCT.

IIpocti Ta ck1agHi MaTeMaTH4HI onepauii 3 YucjIamMu.



k.

YmoBu.

@yHKUil: BKa3iBHUKM Ha (YHKII-OOrOpTKM 3 OCHOBHOI arumikamii. J{03BOJISIOTH
BUKOPHUCTOBYBaTH QJITOPUTMH, IO MICTATHCS B OCHOBHIM arutikamii. MOXyTh mepeaaBaTu
pe3yJIbTaTh CBOEI pOOOTH 3 OCHOBHOI arutikamii y ckpunt. O6JacTh BUAUMOCTI: TrI00abHa, TOOTO
JIO BIJIKJIFOUEHHS 010JII0TEKH.

IIpoueaypu: ¢parmMeHTH KOIy, IO BHKIMKAIOTHCS (Ta TPAHCIIOIOTHCA) JUIIE TIPU
0e3nocepeIHbOMY 3BEpPHCHHI. B TPOTHIICKHICTh (YHKIISIM HE TOBEpPTalOTh 3HaueHb. O0JacTh
BUMMOCTI: TJI00abHa.

O0'exTH: abCTpaKIii, M0 TPEACTABISIOTH COO00 HAOIp TUII30BAHUX JAHUX Ta JIO3BOJSIOThH
MpaLOBaTH 3 HUMH, SK 3 OJHMM IUIMM, BUKOPHUCTOBYIOUM BJAacTUBOCTI Ta meronu. OO0nacth
BUIMMOCTI: TI100a/IbHA.

Crek mapamMeTpiB: NMPOIIAPOK MK OCHOBHOMK arutikaiiiero ta ELI, BUKOopucTOBYy€eThCS TSt
oOMiHy maHuMH. SIBise cOO0I0 TUHAMIYHO 3MIHIOBaHY MHOXXHHY THIII30BaHUX CTPYKTYp, IIO
XapaKTepPU3yIOTh OHATTS «IIapaMeTpy.

BuBin crexka mnoBinoMileHb: TMOMHIKH Ta CIy:KOOBI MOBIAOMJICHHS, 10 BHUHUKAIOTH Y
mpoleci TpaHCsIii, 30epiraloTbest y creniagbHy CTPOKOBY 3MiHHY, sika Moxke OyTH IepenaHa B
OCHOBHY aIlTIKallil0 32 IOTIOMOTOI0 BiAMOBIAHOI (QYHKIIIT iHTEpIIpeTaTopa.

BuBin creka 3MiHHMX: BMICT cTeka 3MIHHHUX Yy (OpMaTOBaHOMY BHIJISAL 30epiraerscs y
CTPOKOBY 3MiHHY.

BuBin creka Qynkuiii: 30epexeHHs y CTPOKOBY 3MIHHY BMICT CTeka (DyHKIIH-0OTOPTOK.
30epiratoThcs HE TUIBKHU OMKcaHi y 010mioTeni iHTepnperaTopa GyHKIIi, aje il Ti, 10 OrOJIOMIeH] B
OCHOBHIM aruTiKarii.

Busin crexka nmapamerpis.

Busia crexa 00’eKTiB.

Jlor TpaHcasimii: omimis, MO 3a7a€ThCS MM Yac 3amyCKy TpaHCHslii ckpunty. Bmukae
JIOTYBaHHS CTPOK y (ails1, Tyau kK 30epirae MoBiAOMIIEHHS PO MOMUIKU. JIOTYBaHHS CHIOBUIBHIOE
MIPOIIEC TPAHCISAIIIT.

Jlor poGoTru iHnTepmperaropa: oOrIis 3aJa€ThCsl 3a JOMOMOTOI CIEIianbHOI (PYHKITT
iHTeprperaTropa, abo 3a gonomoror metoay ELI::SetDebug(). Bmukae norysanus aiit camoro ELI,
cupsMoBye BHBIA abo y ¢aitn, abo y STDOUT. JloryBaHHs 3HAYHO CIOBUIBHIOE pOOOTY
IHTEepIIpeTaTopa.

Peauaizanin

ELI nanucanuii na C++, BHUKOpHCTOBYe KOHTelHepu std::vector<std::wstring> nans
30epeXKeHHsl PSIKIB CKpUNTY, a TaKoX CIHeliabHI KJIacu, [0 ONHCYIOTh CTE€KH 3MIHHUX,
napameTpiB, QYyHKIIIH, mporeayp, 00’€KTiB Ta okpeMHuX (parmMeHTiB Koxy. Exzemmisapu nux xmnacis
BkJtoveHi 10 kinacy ELI. Konysanns psaxiB — ANSI. Buytpimns moBa ELI no cyTi € 06roptkoro
Haja CH++ xomoM. KoxeH psok 3a JOMOMOTOK0 CIENialbHOTO aJrTOPUTMY IHTEPIIPETYEThCS Y Habip
koMmaHJ C++, miciast 4oro BUKOHYETbCS. AIUTIKAIlisl, 32 JOMOMOIOI0 CHEliajJbHOrO METONy Kiacy
ELI, nepenae inTepnperaTopy TeKCT CKpunTy (abo imM’a Qaiiny, skuil moTpiOHO TpaHCIIOBATH), a
TaKoX HEoOOB’si3kOBUM HabOip BXigHUX napamerpiB. ELI BUKOHYe iHTeprpeTaimiro psaKiB, MiCis
4oro moBepTae pesynbraT pobdoru (Tmm const wchar_t*), sikmo me morpiOHo. Y pasi moMuiku
MOBEPTAE KOHCTAHTHY CTPOKY «-€IT-»,



InTerpanis

OcuoBuuii kon ELI moOynoBanmii y BHIUIA[ IWHAMIYHO 3B’s3aHOI O010JiOTEKH, SIKY
HEOOXIJHO MIAKIIOUUTH 110 OcHOBHOI armutikamii. I{o0 mpamtoBatu i3 Qynkuionagom ELI,
noBeneTbess imMmopryBatu o0’ekt kiacy ELI 3 6ibmiorekm iHTepmperaropa. s  1b0ro
BUKOPHUCTOBYETbCS aOCTpakTHUH i1HTEepdeiic, 110 OroJjoMIeHuH Yy 3arojoBKOBOMY (aiiii
eli_interface.h, 1o po3mnoBCrOKY€eTHCS pa3oM 3 IHTEPIIPETATOPOM.

@aiin  wmictutek iHTepdeticnuit kimac ELI_INTERFACE, mo € O0arbkiBCbKUM IS
orojnomenoro y dll kmacy ELI. Takox y ¢aitni oronomeni ABi GpyHKuii-haOpHKu, 3a JOMOMOTO0
SKHX TPOXOUTHh CTBOPCHHS Ta 3HUILECHHA iHTep(EiiCiB.

__declspec(dllexport) int _stdcall GetELIInterface(ELI__INTERFACE **elnterface);
typedef int (__stdcall *GETELIINTERFACE)(ELI__INTERFACE **elnterface);

__declspec(dllexport) int __stdcall FreeELIInterface(ELI__INTERFACE **elnterface);
typedef int (__stdcall *FREEELIINTERFACE)(ELI_INTERFACE **elnterface);

OyHKIIIT ToBepTaroTh 1 y pa3i ycmimHoro BUKOHaHHA, a60 0 B pa3i MOMUIIKH.
[Ticns migxmrouenHs aiimy eli interface.h mo mpoekTy ocHoBHOi armutikaiii, HEOOXiTHO
BHU3HAUWTHU BKa31BHUKU Ha QYHKI1-haOpuKH Ta 1HIIIaNi3yBaTH iX.

GETELIINTERFACE GetELL;
FREEELIINTERFACE FreeELI;
ELI_INTERFACE *elface;

GetELI = (GETELIINTERFACE) GetProcAddress(dllhandle, "GetELlInterface");
FreeELI = (FREEELIINTERFACE) GetProcAddress(dllhandle, "FreeEL IInterface™);

Tenep moctaTHRO BUKOPUCTATH BKa3iBHUK elface, mob orpumaru 1ocTym 10 METOMIB Kilacy
ELI, mo ommucani Bcepenauni 0i0mioTeku. TakuM YMHOM, y arulikaimii MO>KHa BHKOPHUCTOBYBATH
nexinbka ex3eMIisipiB ELIL, siki OyayTh AisiTH He3aleXHO OAMH BiJl OHOTO.



Iepeaik metoaiB kaacy ELI INTERFACE
const wchar_t* __ stdcall GetVersion() — moBeprae nmorouny Bepcito ELL.

const wchar_t * _ stdcall ShowVarStack() — moBeprae BMICT cTeka 3MIHHHX y TEKCTOBOMY
BHIJISII.

const wchar_t * _ stdcall ShowObjStack() — nmoBeprae BMicT cTeka 00’€KTIB y TEKCTOBOMY
BHIJISII.

const wchar_t * _ stdcall ShowClassStack() — nmoBeprae BmicT cTeka KjaciB y TEKCTOBOMY
BUTJIA].

const wchar_t * _ stdcall ShowProcStack() — moBeprae BMicT cTeka HpOLELYP Y TEKCTOBOMY
BUTJIAII.

const wchar_t * __ stdcall ShowFuncStack() — moseprae BmicT creka (QyHKIH y TEKCTOBOMY
BUTJIAII.

const wchar_t * __ stdcall ShowParamStack() — moBeprae BMicT cTeka mapamMeTpiB y TEKCTOBOMY
BUTJIAII.

const wchar t * _ stdcall ShowFragmentStack() — moBeprae BMicT cTeka BigKIaJeHHX
(bparmMeHTiB Koxy.

const wchar t * _ stdcall ShowInfoMessages() — moBeprae mepenaik MOBIIOMIICHD
IHTEepIIpeTaTopa.

const wchar_t * _ stdcall RunScript(const wchar_t *imptext, const wchar_t *parameter, bool
log) — 3amyckae TpaHCIAIIO CKPUNTY. APryMeHT log € mpanopiieM BUKOPUCTAHHS j1ora. ApryMeHT
parameter MOXe MICTUTH JEKUJIbKA 3HaY€Hb, PO3JIUIEHUX CUMBOJIOM «|».

const wchar_ t * _ stdcall RunScriptFromFile(const wchar_t *filepath, const wchar t
*parameter, bool log) — 3amyckae Tpancmsniro 3 ¢aiiiny. AprymeHT log e mpamopiem
BUKOPUCTaHHSA Jora. ApryMeHT parameter MOXe MICTUTH JIeKiIbKa 3HaYeHb, PO3UIEHUX CUMBOJIOM
«». Hlnsax go daitny Moxke OyTH sk aOCOTIOTHHM, Tak 1 yMOBHUM (.\<iM’si_daitny>). ¥V 1pomy pasi
MOIIYK BeJeThCs y AUpeKTopii e po3tamosana dll inTepnperaropa.

void __ stdcall SetDebug(bool enable_dbg, bool in_file) — BMukae Tta BuMHKae 3ammc
JIarHOCTUYHOTO JIOTY POOOTH CaMoro iHTEepIpeTaTopa, a TaKOX BKa3ye KyIau came Tpeba Horo
MUCATH.

bool __stdcall DebugEnabled() — nepeBipsie, 4 BUKOPHCTOBYETHCS PEIKUM JIOTYBAHHS.

void __ stdcall AddFunction(const wchar_t *name, const wchar_t *params, func_ptr fptr) —
nonae (PyHKITIIO B CTEK.

void __stdcall DeleteFunction(const wchar_t *name) — Bugassie QyHKIIO 31 CTEKY.



void __stdcall CallFunction(const wchar_t *name) — Bukiukae QyHKIIito.

wchar_t * _ stdcall GetFunctionResult(const wchar_t *name) — mneperBoproe pe3yibTar
¢ynkuii 31 creky ELI y cTpoky Ta nmoBepTae Bka3iBHHK Ha Hei. Y pa3i momuiku nmoseprae NULL.

void __stdcall SetFunctionResult(const wchar_t *name, const wchar_t* result) — 3amucye
pe3yabTat ¢yHkuii y crex ELI.

void __stdcall SetParam(const wchar_t *name, const wchar_t *new_val) — nonae y crek HOBHiA
napamerp, ado 3MiHIO€ 3HAYCHHS iICHYIOYOTO.

int __stdcall GetParamTolnt(const wchar_t *name) — noBeprae 3HaueHHs mapaMeTpy, K integer.

float __ stdcall GetParamToFloat(const wchar_t *name) — noseprae 3HadeHHs apameTpy, sK
float.

const wchar_ t * _ stdcall GetParamToStr(const wchar t *name) — moBeprae 3Ha4YeHHs
napameTpy sk const wchar t*. V pa3i nomunku noseprae NULL.

const wchar_t * __stdcall GetCurrentFuncName() — moBepTae iM’st MOTOYHOIT PYHKI[IT-0OTOPTKH,
aky ELI oOpobiisie y nany Mutb. Moe BUKOPUCTOBYBATUCH JAJISl TOTO, 1100 MOBIAOMUTH (PyHKIIIi-
obroprii i3 30BHIHBOI Oi0mioTekw, mo Oyla MIAKIIOYEHa MiJ 4Yac pOOOTH CKPHITY, SKE
BHYTpilIHE iM st HanaB it ELI.

void _ stdcall AddToLog(const wchar_t *msg) — nomae 3amuc B Tepeltik IMOBIIOMIICHD
IHTEepIIpeTaTopa.

const wchar_t * _ stdcall GetObjectProperty(const wchar_t *obj_name, const wchar_t
*prop_name) — moBepTae 3HAYCHHS BIACTHBOCTI 00’ekTa sk const wchar t*. V pasi momMuiku

MOBEPTAE TMOPOXKHIO CTPOKy. IM’st o0’exkta Mae OyTH BKazaHE pPa30M CHUMBOJIOM-TIPU3HAKOM
(&object).

const wchar_t * _ stdcall SetObjectProperty(const wchar_t *obj name, const wchar_t
*prop_name, const wchar_t *val) — BctaHOBIIO€ 3HAUEHHS BIACTHBOCTI 00’ekTa. IM’st 00’€kTa
Mae OyTH BKa3zaHe pa30M CUMBOJIOM-TIpU3HAKOM (&object).

OroJiomeHHst PyHKIII-00ropTKH

Jns Toro mo6 iHTEpHperaTop MIr BUKOPUCTOBYBATH KOJ OCHOBHOI arulikamii, med Koj
noTpiOHO 3aropHyTH B crierianbHi GyHKii. OyHKIIi-00ropTKM HE MOBUHHI OYTH WiIEHaMH KIacy,
a0o oroJomIyBaTUCh y Kiaci 3i crienudikaropom static.

BaxauBo: Tun pe3ynbTaTy Ta apryMeHTIB (PYHKIIi-OOTOpPTKH CTPOrO pPErIaMeHTOBaHU,
TOMY IO UIA poOOTH 3 UUMHU (PYHKLISIMM BUKOPHCTOBYETbCS BKa31BHUK, BH3HAYeHHUH y ¢aiimi
eli_interface.h:



AprymeHT void* BHKOPHCTOBYEThCS, abM TNepeAaTd arulikalii BKa3iBHUK Ha EK3EMIUISP
o6’exkta ELI, mo BuximkaB ¢yHkmito. lle m03Boisie pi3HUM €K3eMIUIsIpaM IHTepIperaTopa
3BEpPTATUCH 10 (PYHKIIiIl OCHOBHOI arutikamii He3aleXHO OJMH BiJl OJJHOTO.

//mpuBoaumMo BkasiBHUK p 10 Tuny ELI INTERFACE
ELI_INTERFACE *ELI = (ELI_INTERFACE*)p;

int X = ELI->GetParamTolnt("pInd"); /oTpumyemo napamerp 3i crexy dll
/*AKUICH KOJ OCHOBHOI aruiikamii*/

ELI->SeFunctionResult(" foo", "0"); /BcTaHOBIEHHS MOTPIOHOTO PE3yIbTaTy Yy CTEK

VY upoMy npuKIaai 3i CTeKy 34uTyeThes mapaMeTp plnd Ta mepeTBoproeThes y TUIl integer.
[Ticns 1bOro BUKOHYETHCS KOJI OCHOBHOI arulikaili, a pe3ysibTaT, 3a JOTOMOIoI i1HTepdeicy,
nepenaeThes 10 010moTeKn iHTeprperaropa, sike ELI nepenacts ckpunry.

Baxauso: BukopucranHs merony ELI INTERFACE::SetFunctionResult() B kiHmi Tina
¢yHkuii € o6oB’s3k0BUM. KoxHa QyHKIIsS-00ropTka NMOBHHHA IOBEPTaTH pE3yJbTaT y CTeEK,
iHTEeprpeTaTop Oy/e OuiKyBaTH Ha €. TUl pe3ynbTaTy 3aBXAHU € CTPOKOBUM, IHTEPIPETATOpP cam
MIEPETBOPUTH HOT0 Yy NOTPIOHUM T, SIKIIO 1€ Oy1e HeoOX1IHO.

[Ticnst orosomieHHs MOTPiOHO 10AaTH (QYHKINIO A0 CTEKY.

«_foo» e imM’s ¢ynkuii, sxke 6yae BukopucroByBatu ELI. CuMBoI « » € 000B’SI3KOBUM, 3
HOro JOMOMOTrOI0 IHTEPHNpEeTaTop BU3HAYAE, IO Jalli y TEKCTI CKPUNTY pO3TalloBaHe IM’s Ta
apryMeHTH ¢yHKIi. IM’s1 QyHKIIT HeUyTIMBE 10 PeTiCTpy.

Crpoka «num plnd» omucye crnucok apryMeHTiB QyHKLii Ta ix Tum. SIKImo apryMeHTiB
JeKiJbKa, TOTPiIOHO BKa3yBaTH iX uepe3 komy. [Ipobinu cTaBisThCs JUIlIEe MIXK TUIIOM apryMEHTY Ta
foro iM’siMm. OIMH apryMeHT He BUAUIIEThCS KOMOIO. IMeHa apryMeHTIB He Uy TIuBI JI0 PETICTPY Ta
HE € CTPOTrO PErJIaMEHTOBAaHUMH.

Tenep, konu IiHTepOpeTaTop BUABUTH B TUIl cKpunty Bupa3 Tumy <« foo(12)», BiH
3BEpHEThCS A0 CTeKy (QYHKIIHM, 3Haiine Tam QyHkuito foo(), mepeBipUTh KUIBKICTb Ta THUII



apryMeHTIB, IO TMepe/iae i CKPUIIT, Ta BUKJINYE (PYHKINII0-00TOpPTKY f00() 13 OCHOBHOI aruikarii, Ta
nepeaacTs i BKa3iBHUK Ha CBil ek3emruisp. Ilicis yoro oTpumae pesynibTaT Ta MOBEpHE HOTo y
PSIOK CKPHUIITA, Y SIKOMY BiIOYBCSI BUKJIMK (DYHKITIT.

Kpim Toro, 3aBXIu MOXHA NEpefaTd CKpUNTY Oyab-siki naHi y OyIb-IKOMY MicClli KOAY
aruTikaii, BAKOPUCTABIIN CTEK MapaMeTpiB.

Meton ELI INTERFACE::SetParam() nogae HOBHii mapaMeTp B CTEK TUIBKHU SKIIO TOW HE
MICTUTh €JICMEHTAa 3 TakKUM IM’sIM. Y BHUIIQJIKy 30iry IMEH, IHTEpPIPETaTop OHOBHUThH 3HAUYCHHS
ICHYI0UYOTO TlapameTpa. Taka moBeiHka BUKOPUCTOBYETHCS JIJII €KOHOMIT pecypcCiB. Y TUII CKPHUITY
OTpUMATH THapaMeTp 31 CTEeKy MOXKHa 3a JOTIOMOTrOI0 BiAMOBiAHOI BOymoBaHoi ¢yHKIii. BxigHi
MapaMeTpy CKPUITY TaKOXK 3aHOCATHCS JI0 CTEKY MapaMeTpiB 3 MONEepeTHbO BU3HAYEHUMHU IMEHAMU,
o MaroTh Burisa tuiry INPRM<nopsiakoBuii Homep>.

CHHTaKCHC BHYTPIIHBOI MOBH
Tunm nannx

Buytpimnas moBa ELI onepye 1BOMa THIIaMu TaHUX:
NUM — YKUCIIOBUH THIL.
SYM — CUMBOJIBHH THII.

UucnoBuil TUIT BUKOPUCTOBYETHCA Ui POOOTH SIK 3 HUIMMHM Tak 1 3 AIMCHUMHU YHCIaMH. 3a
3aMOBYYBAHHSIM BCl YMCJIOBI 3HAUEHHS PO3TJIAAAIOTHCS IHTEPIPETATOPOM SIK J1HCHI. POo3alIbBHUKOM
117101 Ta APoOOBOI YACTUHU € Kparka «.». TOUHICTb yncia: 3 3HaKku micias KoMu. [lepeTBopeHHs 110
I{IJIOYHCIIOBOTO BUIJISITY BUKOHYETHCS 3a JOMMOMOToi0 BOyoBanux ¢yukiii _round() ta _int(), abo
aBTOMATHUYHO, SIKIO TOTO MoTpedye anroput™M. Hanpukinaz, skmo aprymMeHT QyHKIii Mae TUN int,
TO 3MiHHAa TUOY num, ska Oyna nepefgaHa ¢yHkuii, OyJe aBTOMAaTHYHO NEpEeTBOpPEHa Yy
L1JIOYKCIIOBUH THUII.

Braytpimns moBa ELI € MOBOIO 3 HECTPOTOIO BiJMOBIIHICTIO TUIMIB. SIKIO Y BUpa3i CTPOro
HE BKa3aHO, LI0 MOTPIOHO BHUKOPUCTOBYBATH UHUCIOBMM THI, 3HaueHHs OyJe pO3MIAHYyTe
IHTepIpPETaTopoM SIK TeKCT. Tak, HalmpuKiIaJ, CTPOKOBINA 3MIHHIA MOXXKHA HaJaTH 3HadeHHs 21, npu
IbOMY BOHO OyJe mepeTBopeHe Ha TekcT. [IpoTe 3BOpOTHS omeparlisi, HalpuKial, BCTAHOBJICHHS
YHCII0BOT 3MIHHOI Y 3HaueHHs "22", npu3Bee 10 MOMUIKH Ta 3yNUHKY TPAHCIALII.

3minui



OroouieHHs 3MIHHOT BUKOHYETHCS 3@ JIOTIOMOT'OI0 3aIUCy TUITY:

S —
$n = num;
$s = sym;
=== m e e e

e $n — imM’s1 3miHHOT, num — THI. [licis nporo e 3HaYeHHs, IKUM IHII[iaTi3y€eThCsl 3MiHHA.
BincyTHiCTh 3HAUYeHHS MPHU3BOIUTH JO iHiLiami3amii 3HAYEHHSM 3a 3aMOBUYBAaHHSAM. Y JTaHOMY
BUIAJIKY, MICJIs TPAHCIALIT psijiKa, y cTeK Oyze 10JaHo uuciioBy 3MiHHY $n, mo nopiBaroe 0.00, Ta
CTPOKOBY $s, 10 € MOPOXKHBOI CTPOKOI, TOOTO «». 3MiHHa Moke OyTH iHiliasli30BaHa
KOHCTAaHTHHM 3HAQUCHHSM, CKIIPHUM BHpPa30M, IHIIOI 3MIiHHOIO, BIIACTHMBICTIO 00’€KTa Ta
pesyabTatoM (yHKIii abo wmertomy o0’ekta. CTpokoBa 3MiHHAa MOKe OyTH iHIIIali30BaHa
3HAYEHHSMH YUCIIOBUX 3MIHHHUX, IIPH bOMY BOHHU OyyTh IIEPETBOPEHI HA TEKCT.

7= e e -
$n = num;

$s = sym 103n;

7= e e -

Tyt 3minHa $s Oyze iHimianizoBaHa ctpokoBUM 3HaueHHIM «100.000», sike € pe3yabTaTtom
KOHKaTeHallii CTPOKOBOT KOHCTaHTU «10» Ta MpUBEAEHOIO JI0 CTPOKOBOI'O TUITy 3HAUEHHS YUCIOBOI
3MiHHOT $n, T0O6TO «0.000». OKpiM TOrO, KOHCTPYKIis $str = sym <argl> + <arg2> cmpuiimae
BUpa3 y MpaBiii YaCTUHI SIK CTPOKY «2-+2», MpOTe pe3yabTaToM KOHCTpyKuii $str = 2 + 2 Oyxe 4,
OCKUTBKH 2 + 2 MOYKHA PO3TIISIIATH K MaTEMAaTUIHUN BUPA3.

CumBoIT «$» € 000B’A3KOBOIO YaCTHHOIO IMEHI, 1€ Tpanopellb, skuii roBopuTh ELIL, 110 mami
po3ramioBaHe iM’st 3MiHHOI. [03BOISETHCS 1HIIAMI3AIlIS O/THIET 3MIHHOT Ha PSIJIOK.

Tunm naHux y OTOJIOMIEHHS 3MiHHOI MO)KHA OIYCTUTH Ta CKOPHUCTYBAaTHUCh KOHCTPYKIIIEO
tuny $var = <3HaueHHs™, y TakoMy pasi i 3MiHHOI OyJe OOpaHHii THI JaHUX Ha OCHOBI
OOYHCIICHHS TIPaBOi YaCTUHU BHPA3y.

J1s BcTaHOBJIEHHS 3HAU€HHS 3MIHHOT BUKOPUCTOBY€ETHCS HACTYITHA KOHCTPYKIIS:

T T
$n=12;

$s = some text;
e R

VY mpaBiif yacTHHI BHpa3y MOXKYTb OyTH: KOHCTAaHTa, HOMYCTUMMUA Ul LIbOTO THUITY JaHUX
CKJIApHUIA BUpa3 (J0OYTOK, MHOXKEHHS, KOHKaTEHAIlisl TOIO), BIACTUBICTh a00 MeToa 00’eKkTa Ta
pesynbrar ¢yHkuii. [Ipudomy y naHoMy BuUnanaky 3MiHHIE $s Oyne HajaHe 3HAUYEHHS «sometexty,
TOOTO 1HTEpPHPETaTOp OIMYCTUTh MPOOUT. YTIM, SKIIO MOMICTUTH 3HAUY€HHS B OJUHApHI JIANKH,
iHTepIpeTaTop BBaKaTMME LeH (parMeHT KOJYy 3a KOHCTaHTy, TOK BCTAHOBMUTBH JUI 3MIHHOI
3HAYECHHS «some texty.

CTpokoBI Ta YHCIIOBI KOHCTaHTH BIJCTEXKYIOThCSI IHTEPIPETATOPOM Ha CTafil aHalizy
TEKCTY CKPUNTY Ta PO3MIMIAOTHCSA Y CTEKY 3MIHHUX TIiJ] CTICIaIbHUM 1M’ siM. B mogansiioMy, Koiau
TPAHCIIOEThCS PSZIOK, 110 MICTHTHh Taky 3MiHHY, ELI po3mimiae 3amicTh Hei 3HaYeHHS 31 CTEKY.
KoncranTtu 30epiratoTbcs y CTEKy B OJTHOMY €K3eMIUISpi. SIKIIO y KOJI CKPUITY JEeKiIbKa pa3iB



3yCTPIYaEeThCS OJHA M Ta caMa CTPOKOBAa KOHCTAHTA, IHTEPIIPETATOP Y BCIX BUMAIKAX ITiJICTABUTH
3HAYEHHS OJTHOTO BiAIMOBIJHOTO €IEMEHTa CTEKa.

BaxiuBo: tpeba Oyt 00epeXHUM 13 BUKOPHCTAHHSIM Y CTPOKOBHUX KOHCTaHTaX CHUMBOIY
«$», mapcep ELI 3pearye Ha HBOTO, SIK HA CHMBOJI-MapKep 3MiHHOT.

CTpoKOBi 3MiHHi, OKpiM KOHKaTeHaIlil (I03HAYAETHCS CUMBOJIOM «1»), MATPUMYIOTH MpsiMe
nocyizioBHe 00’€THAHHA 3Ha4eHb. B3arami, mpu poOOTi 31 CTPOKOBHM THIIOM, BECh BMICT MpPaBOi
YaCTUHH BHUPA3y pO3IISAAETHCS IHTEPIPETATOPOM SK TEKCT. byab-aki cuMBOiIM  (OKpiM
CHEIaJIbHUX), CTPOKOBI KOHCTaHTH, 3HAYCHHS (PYHKIH, METONIB, BIACTUBOCTEH Ta 3MIHHHX
OyAyTh IPUBE/ICHI 10 TUITY Sym Ta BKIIOYECHHI y OJHY CTPOKY. BKIIIOUEHHS B CTPOKY BiOyBa€eThCs
MIOCJTIZIOBHO Y TOMY TIOPSIZIKY, B SIKOMY OyJIHM po3TalioBaHi 3Ha4eHHs Y BUpasi. [Ipo6inu (AK1o BoHH
3HaXOIAThCA HE Y CTPOKOBHX KOHCTaHTax) OyayTh MpoirHopoBaHi. byab-ski cuMBOIM
MaTeMaTHYHUX Oreparliid (OKpiM «+») BBaXKAIOTHCS 3BUYAHUMHU CUMBOJIAMH.

Omnepanii

ELI migrpumye yci 6a30Bi MaTeMaTHUHi Onepariii i YMCIOBOTO THITY («», «-», «*», «/»),
BKIIIOUHO 3 orepaTtopoM mpioputery «()». Kpim Toro ams yucen HOCTYIHI omnepaiii MOpiBHAHHSA,
TaKi sIK:

= BCTAHOBJICHHS 3HAUCHHS;

== JIOpIBHIOE;

> OLJIBIIIE;

< MEHIIIE,

>= OubIIe 200 TIOPIBHIOE;

<= meH1ie abo JOPIBHIOE;

!= He JOpIBHIOE;

TakoX 10 YHMCIOBUX 3MIHHHUX MOXKHA 3aCTOCYBaTH OIEpallilo 1HKpeMeHTy («++») Ta
JIEKPEMEHTY («--»).
J1st CTpOKOBOTO THITY JOMYCTMMAa TUTBKM KOHKATEHallisl «+» Ta BCTAHOBJICHHS 3HAYCHHS

«K=»,

if (<ymoBa>)

{
¥

else if (<ymoBa>)

{
¥

else

{

<mepenik >

<mepeik >



<mepeik >

}

Jf e e
ELI niarpumye posranysxeni ymonu (if - else if - else), a Takox BKJIaJeHICTh YMOB.
CuHTaKCHC KOHCTPYKIIi{ HACTYITHHIA:

Jf e

$i =5.15;

if ($i ==5)

{
$i =0;
}
else if ($i > 5)
{
$i=0;
}
else
{
$i=1;
}
[l e e e e

VY sKkocTi mapaMeTpiB BUpPa3y, 10 IPOXOJUTH MEPEBIPKY, MOXKYTh OYyTH BUKOPHUCTaHI: YUCIIO,
YKCJIOBa 3MiHHA a00 BJIAcTUBICTh 00’€KTYy, a TaKOXK (PYHKIII Ta METOU 00’ €KTIB, PE3yJbTaT SIKUX
Moke OyTH mpuBeneHui 10 uuciaoBoro tumy. [Ipu oOuucneHi, 1poboBa YacTHHA 3HAUYEHb TAKOXK
BPaxOBY€ThCS, TOMY Yy HaBelieHOMY Buile npukiani $i Oyne Oinbine Hix 5. JliBa i nmpaBa yactiuHa
BHpa3y MOXKYTh IOPIBHIOBATUCH 3a JOMOMOIOI0 Oyb-sKO1 omepallli MopiBHAHHA. SKIIO y BHpasi
BIJICYTHI CHMBOJI omepaiii NOpIBHAHHS, BHUpa3 OyJe mepeBipeHui Ha ICTHUHHICTb. Bupas
BBAXKAETHCS ICTUHHUM, SIKIIIO PE3yJIbTAT Horo o0umncieHHs oupie Hik 0.

Koncrpykuis select

select (<mapamerp>)

{

when <sHauenHs 1> then {<mepemik airi>}
when <sHaueHHs2> then {<mepenik airi>}

AJbTepHATUBOIO PO3TATyKEHUM yMoBaM if-else cimyrye koHcTpykiis select. CyTs ii momsirae
y TepeBiplll MEepelaHOTO BXIJHOTO MapaMeTpy Ha BIATMOBIAHICTh 3HAYEHHSIM, IO MICTATBCA Y



BUKOHaBYOMY Ouorii. [lepeBipka 3A1HMCHIOETBCS 3a JIOMOMOTOIO CIIEHIAIbHOTO CIY>KOOBOTO CJIOBa
when, a omuc 7iif, sSKi TOTPIOHO BHKOHATH, SKIIO BHKOHYETHCS PIBHICTH, PO3TALIOBAHUU MiCiIs
ciyx60Boro ciosa then.

VY sxocti mapamerpa KOHCTpYKIii select Moxke BHUCTymaTH: 3MiHHA, pe3yJibTaT (YHKIIT,
BIIACTHBICTH 00’ €KTy a00 pe3yibTar ioro metoay. CKalspHi BUpa3u HE JAOMYCKAIOThCSA. 3HAUYCHHS,
3 SKUMHU TIOPIBHIOEThCS mapaMeTp select, moBuHHI OyTH KOHCTaHTamMu. CHHTAaKCHC J03BOJISE
3MIITYBaTH YHUCIOBI Ta CTPOKOBI KOHCTaHTH y MeXaxX KOHCTPYKIIii, TAKUM YHHOM IapameTp
nepenaHuil 10 select MOXKHA TOPIBHATH SIK 13 YHCIOM 2, TaK 1 31 CTPOKOBOKO KOHCTAHTOIO «IBay.
3BICHO, YHCIIOBY 3MiHHY HE MOKHA MOPIBHATH 31 CTPOKOIO, TOK B IIbOMY BUIAJKY IHTEPIPETATOP
MPOCTO BiKUHE el 6110k when...then Ta mepeiiae 10 HACTYIMHOTO.

VY BukoHaBuoMy Oiomi KOHCTpyKUii select, okpim OnokiB-miepeBipok when...then MOXyTh
MICTUTHCS Oyb-5IKi 1HII i1, K1 Oy IyTh BUKOHAHI IICJIs BCIX OJIOKIB-TIEPEBIPOK.

$res = foo(); //$res oTpumye nieBHE 3HAYCHHS;

select ($res)

{
when 10 then {$res = $res + 2;}
when 21 then {_return(2);}

_return(0)

O6usacTe BUAMMOCTI BUKOHABYOIO OJIOKY KOHCTPYKIIi — riobanbHa. lle o3Hauae, mo Bci
omepariii 3i 3MiHHO $res 3 monepeHpOro NPUKIIANY, 32 YMOBU iCTHHHOCTI MEPIIOro MEepPeBipuoro
0JI0KY, MAaTUMYTh BIUIMB Ha Pe3yJIbTaTH BUKOHAHHS HACTYIHUX MEpeBIpUUX OJIOKIB.

Muxan

[nTeprnperarop Hamae kopuctyBady Tpu Tuma uukiaiB: for, while ta count (ocraniii €
cripoleHoro peanizauieto for). Iuknu MoxyTh OyTH BKJIAZEHUMH. Y SKOCTI NapaMeTpiB yMOB
UKITIB (OKpIM count) MOXKYTh OyTH: yHMClla, YUCIOBI 3MiHHI 200 BJIACTMBOCTI 00’€KTIB, a TaKOX
¢yHKUii Y MeToau 00’€KTiB, IO MOBEPTAIOTh pPE3yJbTaT, M0 MOXE OyTH IHTepIpPETOBAHUH SK
4Kci0. 3MiHHI, 0 OTOJIOMIEH] Y UK, OyAyTh 1HILIaTi3yBaTUCh HAa KOXKHIH iTeparii.

Huxa for

for (<mouaTkoBe 3HaYEHHS™>, <yMOBa BUKOHAHHS>, <KPOK>)
{<sixich mii>}



Bukonye koj, 1mo MICTHThCS MK (DITypHUMHU JyKKaMH, JOKH OIepallis MOPIBHSHHA MIX
NEepUIMM Ta APYTUM apryMEHTaMH YMOBH € ICTHHHOIO. TpeTiii mapameTp siBise cob00 KpOK, Ha
KU 3MIHIOETbCS 3HAUEHHS NEpHIOro mapaMeTpy ymoBH. Kpok Moxe OyTH SK LITUM Tak 1
ApOoOOBHM YHCIIOM, a 3HAKU «1+» UM «-» BKa3ylOTh Ha crocid 3MiHM mepuioro napamerpy. JApyruit
napamMeTp CKJIAJAaeThCs 31 3HAKy omepalii MOPIBHSAHHA Ta YHMCIOBOTO 3HAYEHHS, IO OKPECIIOE
BepxHiil mopir ymoBu. JlomycTumi omeparii HOPIBHSAHHSA: «>», «<», «>=» Ta «<=». llepmmii
napaMeTp MOXKe 33JaBaTUCh YHCIOBOI KOHCTAHTOIO, pe3yibTaToM (YHKIli a0 METOIy, a TaKOK
BJIACTUBICTIO 00’€KkTa a0 3MIHHOIO, 110 MAIOTh YHUCIOBUH THII. SIKIIO BUKOPUCTOBYIOTHCS 3MiHHA
Y BJIACTHUBICTh 00’€KTa, BOHM IMOBHHHI OyTH iHimiani3oBaHi 10 modaTky mukiy. Kpim Toro, ix
3HAa4YeHHs1 OyJe 3MIHIOBATUCS TICIS KOXKHOI iTepallii, TOMy BUKOPHUCTaHHS BJIACTUBOCTI 00’€KTa,
MOJKITUBO, € HE HAMKPAIIO 1JIC€TO0.

for ($var, <= 10, +1)
{<neBHi mii>}

for (0, <=10, -1)

{<neBHi mii>}

while(<ymoBa>)
{<meBH1 mii>}

Buxonye kop, 1o MICTUTbCSI MK (ITYpHUMH JyKKaMH, JOKH ONepalis MOPIBHSHHSA MIXK
MEepIIMM Ta APYTUM MApaMETPOM € ICTUHHOI. B mpoTHiexHICTh nmonepeaHboMy LUKy, While He
MICTUTh KpPOKY, 110 3MIHIOE IapaMeTpyd YMOBH. YMOBa IEPEBIPAETHCS HA ICTUHY IEpesl KOKHOI
iTepari€ero. Ko yMoBa HEICTHHHA I11€ 10 MepUIoi iTepalii — TUI0 UKy He BUKOHYEThCs. OOuBa
napaMeTpd YMOBH MOXYTh OyTH YMCIOBMMH KOHCTAaHTaMM Ta 3MIHHUMH, pe3yjbTaTaMu (YHKILIN
a00 MeTo/iB 00 €KTIB Ta BIACTMBOCTSMM 00’ €KTIB, 3HAUEHHS SAKMX MOXXE OyTH 1HTEpHpeTOBaHE K
yucio. JJomyctumi onepartii HOPIBHAHHSL: «>», «<», «>=», «<=», «!=» Ta «==).

[~ m e e e e e e
$i=1,

while($i != 100)

{$i = _random(100);}

L~ m e e e e e e e

uka count



count(<IYMIBHUK>)
{<neBHi mii>}

Crporena Bepcist mukiny for. €auHuil mapameTp BKa3zye Ha KUIBKICTH iTepaliii BAKOHAHHS
Tina uukiy. [lapamerp Moxe OyTH YHMCIOBOIO KOHCTAHTOIO, pe3yibTaToM (yHKII abo MeTona Ta
YHCJIOBOIO BJIACTHBICTIO 00 €KTY UM 3MIHHOIO, SIKa TIOBUHHA 1HINIaTi3yBaTUCh TIEBHUM 3HAYCHHSIM
710 IOYaTKy BUKOHaHHS LUKIy. [lapamerp 060B’s13k0BO MOBHHEH OyTH MO3UTUBHUM 3HAYCHHSM.

JAupexkTuBu

JlupekTuBH 1€ CiIy»KOO0B1 KOMaHAM IHTEpIpeTaropa, M0 OMUCYIOTh TEBHI MAii, 10 €
000B’s13k0BUMH 1 BUKOHAHHS. Y ELI BUKOPUCTOBYIOThCS HACTYIIHI JUPEKTUBH:

#begin — Bigmiuae moyatok ckpunty. OO0OB’I3KOBA.
#end — Bigmivae kiHenb ckpunty. O00B’A3KOBa.

#include <im’s1 ¢aiiy> — 1oydae KoJi, 10 MICTUTHCS Y 30BHIIIHBbOMY (haiiii, 10 CKPUNTY.
VYci 3MiHHI, OTOJIOLIEH] Y BKJIaJeHOMY (aiiii, 1HIL1ali3yI0ThCS B IOTOYHOMY aKTUBHOMY CTEKY.

#exit — mpuMycCOBe 3aBEPIICHHS CKPHIITY.

#procedure <iM’st mnpouexypu>(<aprymeHTH>){<rTijlo TNpouexypm>} — OroJOUIyE
KOPHUCTYBALIbKY IIPOLEYPY.

#drop procedure <iMm’si npoueaypu> — BUJQISIE€ KOPUCTYBAIIbKY MPOIEAYPY.

#make <im’s1 3MiHHOI> {<neBHUIl KOI>} — mepenae 3MIHHIN 1IEHTU(IKATOP BIJIKJIAIEHOTO
¢parmMeHTa kona. B momampmioMy mel iIeHTH(IKaTOp MOXKHa MepeaaTd 1HUIM 3MiHHIA abo
BJIACTUBOCTI 00’ €KTa.

#run <iM’s 3MIHHOI> — BUKOHY€ (parMeHT KOAY, 1AEHTH(IKATOp SIKOTO MICTUTHCI Y
3MiHHIH. Yci 3MiHHI, 10 OyJIM CTBOPEHI il Yac BUKOHAHHSA I[bOTO ()parMeHTy, OyayTh pO3MillleH] Y
CTEKY, SIKHH € aKTMBHHUM JUIsl KOHTEKCTy e Oyjia BUKJIMKaHa JupekTuBa #run. [licis TpaHcmsuii,
¢dparmeHT Oyie BUAAICHO 31 CTEKY (parMeHTiB.

#class <im’s1 kaacy> {Tij10 KJIacy} — CTBOpPIOE HOBUH KJ1ac 00’ €KTIB.

#modify class <im’s1 kiacy> {Tis10 KIacy} — 3MiHIO€ ICHYFOUHIA K1ac 00 €KTIB.

#property <iM’sl BJACTMBOCTI>=<3HAaYeHHSI™> — J0/Ia€ HOBY IPUBATHY BIJIACTUBICTH B
oOpaHuii Kj1ac. 3aCTOCOBYETHCS JIMIIIE BCEPEINHI KOy, 110 OMKCYE TiJIO KIIacy.

#public property <im’si BJacTHBOCTI>=<3Ha4yeHHsI> — J0J[a€ HOBY MyOJIiYHy BJIACTHBICThH
B 00paHmii Ki1ac. 3aCTOCOBYETHCS JIUIIE BCEPEIUHI KOAY, IO OMUCYE TLIO KiIacy.



#method <im’s meromy>(<apryment>){<Tii0 Merony>} — nomae HOBWiIl NpUBATHUI
METOJ] B 00paHuii Ki1ac. 3aCTOCOBY€ETHCS JIMIIE BCEPEANHI KOy, IO OIUCYE TiJIO KIIacy.

#public method <im’s metopy>(<aprymenTu>){<Tijlo0 Meroay>} — 101a€ HOBHH
myOnigHMiA MeTOT B 00OpaHmii Kiiac. 3aCTOCOBYETHCS JIMIIE BCEPEIUH] KOY, IO OMHUCYE TLIO KiIacy.

#drop property <im’sl BJIaCTUBOCTI> — BUJaJIsi€ BIACTUBICT 3 KJIacy.

#drop method <im’s1 MeTO1a> — BUIAJII€E METO/ 3 KJIaCy.

#drop class <iMm’s1 KJ1acy> — BUaaJIs€ KJiac 00’ €KTIB.

#return <sHauyeHHS> — IIOBEPTA€ Pe3yJIbTaT BUKOHAHHS METOAY KJacy.

#protect {<meBHmii KOxX>} — BHUKOHYE 3axuineHuil (pparmMeHT Koay. Ko, 1110 MiCTUThCS Y
bOMy (parmMeHTi, OyZie BUKOHAHUI y Oyb-sSKOMY pasi Ta HE 3yNUHUTH TPAHCISALII0, HABITh Yepe3
KPUTHUYHE BUKIIFOUEHHS. Y ¢l MOMHJIKH TUM HE MEHII OyAyTh AOAAH1 y JIOT TPAHCISAIII.

#trigger <ymoBa> {<meBHHWii Ko0x>} — orojomiye Tpurep. Tpurep Ii¢ BiAKIaIcHHUI
dbparMeHT Kony, KM Oyne BHUKOHAHO, SKIIO YMOBA, IO 3asiBI€HA y Tpurepi, Oyae iCTHHOIO.
Tpurep orosnomryeTbcst OAMH pa3 Ta MEPEBIPAETHCS Ha CIPALFOBAHHS MICIS TPAHCIAIIT KOXKHOTO

psiaka cKkpunty. BukoHaHHs Tpurepy HisK HE BIUIMBA€ HA TPAHCIIALII0 OCHOBHOTO CKPHIITY, HAaBiTh
SIKIIO TTiJ] Yac TPAHCIIALIL Tia Tpurepa Oy 3HaWICHI TOMUIIKH, 200 BUKUHYTO BUKITIOYCHHSI.

#drop trigger <ymoBa> — Buaisie Tpurep.

#set {<nmpexkTMBa>} — HamamroBye iHTepnperarop ELL VYV Tt aupexkTuBu
BUKOPHUCTOBYIOThCS IEKLIbKa CITyKOOBUX AUPEKTHB.

#cnum | #lcnum — BMHKae/BUMHKAE MAPCUHT YHCIOBUX KOHCTAHT. JIOCTYIHO JuIe y Tifi
JTUPEKTUBH #set. 3a 3aMOBUYBaHHSIM BBIMKHEHO.

#csym | #lcsym — BMuKae/BUMHKAE MAPCHHT CHMBOJIBHUX KOHCTAHT. JIOCTYITHO JIHIIE Y TilTi
JTUPEKTUBH #set. 3a 3aMOBUYBaHHIM BBIMKHEHO.

#keepobjects | #'keepobjects — Bkasye 30epiratu/He 30epiraTé BMICT CTE€KY KJIaciB IiCIIs
TpaHcAUii ckpunTy. JIOCTYIHO JuIIe y TUTl AMPEKTUBHU #set. 3a 3aMOBUYBaHHSAM BBIMKHEHO.

#keepclasses | #!keepclasses — Bkasye 30epiraTu/ue 30epiraTu BMICT CTEKYy 00'€KTIB MiCis
TpaHcAuii ckpunTy. JIOCTYIHO NuIIe y TUll AUPEKTUBH #set. 3a 3aMOBUYBaHHSIM BBIMKHEHO.

#oldsym | #loldsym — 3mymiye iHTeprperaTop BHKOPHUCTOBYBAaTH ab0 crapuii (opmar

CUMBOJIbHUX KOHCTaHT ('cTpoka'), abo HoBwmil ("cTpoka"). JlocTynHO nuie y TiTl IUPEKTUBHU #set.
3a 3aMOBUYBaHHSM BUMKHEHO.

DyHKil



ELI moe BUKOpUCTOBYBATH Oy/Ib-sIKi (DYHKIII{, 110 OMKCaH1 Y KOPUCTYBAIbKIN arutikarii, 3a
YMOBH, SIKIIIO BOHHU OrojiomieHi y creky ¢ynkuid. Kpim Toro mo cxiagy ELI BritoueHi aekiibka
BOYJJOBaHUX (DYHKITIH:

_random(num pArea) — noBepTae MCEBIOBHUIIAIKOBE 3HAYCHHS 3 Jliara3oHy pArea.

_round(num pNumber, num pPrecision) — nmoBeprae pe3ynbTaT OKpYIJICHHS 3HAYCHHS
aprymerty pNumber. Apryment pPrecision Bkasye Ha TOYHICTH OKpyrieHHs (Big 0 10 2 3HaKiB
IICIIs KOMH).

_int(num pNumber) — npuBouTh 3HaYeHHs aprymeHTy PNUMDEr 10 mijJ04YKCI0BOrO TUITY.
_strlen(sym pStr) — noBeprae 10BKHUHY CTPOKH.

_streq(sym pStrl, sym pStr2) — nmopiBHIO€ CTPOKH, MOBepTa€ | SKIIO CTPOKHU piBHi, O AKIIO
Hi. BpaxoBye perictp.

_istreq(sym pStrl, sym pStr2) — mopiBHIOE CTPOKH, MOBepTa€ 1 SKIIO CTPOKH piBHi, 0
akuio Hi. He BpaxoBye perictp.

_substr(sym pTargetStr, num pPos, num pCount) — moBeprae cyoCTpOKY.
_return(sym pReturnVal) — 3aBepiirye cKpunT Ta BCTAHOBIIIOE Pe3yJIbTAaT BUKOHAHHS.

_throw(sym pException) — 3aBepiieHHs TpaHC/SMIl 13 J0JaBaHHAM O  JIOTY
KOPHCTYBAIbKOT'O BUKJIFOUCHHS i3 JOBUTbHHM TEKCTOM.

_free(sym pVarName) — Buzassie 3i creka 3MiHHY, TOBepTa€ | SKIIO YCIHIIIHO, B 1HIIOMY
BUIAJKY nosepTae 0.

_LoadObjStack(sym pFilePath, num pClear) — 3aBaHTakye BMICT CTEKy 00 €KTIiB 3
¢aitny, noseprae 1 sxmo ycmimuo, 0 — B iHmomy Bunaaky. Skmo pClear > 0 crek 00’€KTiB
OYMIIYEThCS Tepen 3aBaHTaxeHHsAM. Llnsax no dairy Moxke OyTH sSiIK aOCOMIOTHHH Tak yMOBHHH
(«\<iM’st daiimy>»). YV 1bOMy BHIQIKy IOLIYK BeAETbCS B JupekTopii ne posramosano dll
1HTepIpeTaTopa.

_SaveObjStack(sym pFilePath) — 36epirae BmicT cTeky 00’€kTiB y (haiii, moBepTae 1 AKIio
ycnimHo, 0 — B iHmoMy Bumanky. Lnsax go ¢aitny mMoxe OyTu Sk aOCOMIOTHHUN Tak YMOBHMMH
(«\<iM’st daitmy>»). YV 11bOMY BHIAJKy MNOUIYK BEAETHCS B TUPEKTOpii e posramosano dll
iHTEepIpeTaTopa.

_SaveObjects(sym pFilePath, sym pCathegory) — 36epirae y ¢aiin Bci 00’ €KTH 31 CTEKY 3a
BKa3zaHOW Kateropieto. Illnsax mo Qainy mMoxke Oyt 5K aOCONMIOTHUA Tak YMOBHHH («.\<iM’s
daitny>»). Y 11boMy BUIIAJIKy MOIIYK BEJEThCS B TUpEKTOpii Ae po3ramoBaHo dll inTepnperaTopa.

_CompactObjStack() — cTuckae cTek, Bugaise 3 HbOr0 3alUCH, 0 BiAMIUEHI SIK BUIAJICHI,
T00TO Ti, U181 sikux moJie Keep == 0.



_RemoveObjects(sym pCathegory) — Bumanse 3i creky Bci 00’€KTH i3 BKa3aHOIO
KaTeropiero.

_ClearObjStack() — ounrye crex 00’ €KTiB.

_Run(sym pVarName) — BukoHye KO, 110 MICTHThCSA y 3MiHHIA 3 iM’siM pVarName.
Binmogsinae mociiloBHOMY BUKIHMKY JUpekTHB #Make ta #run. BUKOPUCTOBYEThCS KOJIH KO JUIsI
BUKOHAHHS TE€HEPYEThCA IIiJ] Yac TPAHCIALIl CKPUNTY, HANPHUKIAJ, SKIIO I1HIIA (QYHKIA
(_LoadFileToVar(), ReadIn() Tomo) moBeprae TeKCT, SKUN MOTPIOHO TpaHCIIOBATH. SIKIIO KO,
SIKUM TIOTPIOHO TPAHCITIOBATH, BKA3YEThCS O€3MOCEPEeTHBO Y TUTl CKPHIITY, CIiJi BAKOPHUCTOBYBATH
aupekTuBy #make Ta #run. KoJ BUKOHY€ETHCS B paMKaX OTOYHOTO KOHTEKCTY.

_GetParamAsNum(sym pParam) — mnoBeprae 3HaucHHs mapamerpy pParam 3i creka
napameTpiB IEPETBOPECHE B YUCIIO.

_GetParamAsStr(sym pParam) — moBepTae 3HaueHHs mapamerpy pParam 3i creka
napameTpiB IEPETBOPEHE B CTPOKY.

_SetParam(sym pParam, sym pVal) — momae B crtek mapamerp 3 im’sm pParam Ta
3HayeHHsM pVal. SIKimo mapamerp 3 TakuM iM’sIM yKe MPUCYTHIN y CTeKy, HOro 3Ha4eHHs Oyie
nepesanucane.

_LoadFileToVar(sym pFile, sym pTarget) — 3aBaHTa)kxye BMICT TEKCTOBOro (ailiy y
3MiHHy 3 iM’sam pTarget. Hlnsax no ¢aitnmy moxe OyTH SK aOCONIOTHHN Tak YMOBHHM («.\<iM’s
¢ainy>»). Y 11boMy BUIIQJIKY MOIIYK BEJAETHCS B TUpEKTOpii Ae po3ramoBaHo dll inTepnperatopa.

_SaveVarToFile(sym pTarget, sym pFile) — 30epirae 3HaueHHs 3MiHHOT y BKa3aHHUi (aii.
Insax o daiiay Moxe OyTH K aOCOMOTHUN Tak YMOBHUH («.\<iM’s1 (aitmy>»). V 11boMy BUIIAIKY
MOIIYK BEJEThCSA B IUpeKTopii ne postamoBano dll iHtepmperartopa. Skmo numsix no dainy He
icHye€, OyJie CTBOpEHUI HOBHI (ail.

_SaveFragmentToFile(sym pTarget, sym pFile) — 36epirae BigkiageHuii (parMeHT 3
i1eHTU(IKaTOPOM, 10 MICTUThCs Y 3MiHHIN pTarget, y Bkasauuii ¢aitn. Illnax go daitmy moxe
OyTu sK aOCONIOTHUI Tak yMOBHHH («.\<iM’s ¢aiiiny>»). Y 1bOMy BHIAJIKYy MOIIYK BEACTHCS B
aupekTopii ae posramosaHo dll inTepnperaTopa. Skmo msax 1o ¢aiay He icHye, Oyne cTBOpeHUH
HOBMH (haili.

BaximBo: ¢ynkuis _SaveFragmentToFile() 36epirae ¢parmMeHT «siK €», HE PO3rOPTAIOUU
(dparmMeHTH, 11eHTU(}IKATOPHU SIKUX MICTATHCS Y TEKCTI.

_GetConfig(sym pFile, sym pLine) — 3aBanTaxkxye 3Ha4yeHHs mapamerpy pLine 3 daiiny
pFile. llnsax no daiiny moxe OyTH sSIK aOCONIOTHUH Tak YMOBHUH («.\<iM’st daitimy>»). Y npomy
BUIIAJIKy MOIIYK BeJEeThCS B IUpeKTopii e po3TtamonaHo dll intepnperatopa. daiis moBUHEH MaTH
CTPYKTYpY <HapaMeTp>=<3HauCHH:>.

_SaveState() — 30epirae mortounmii cran ycix crekiB ELI B ¢aiin state.log y poOouiit
nupektopii ELIL.



_SaveVarStack(num pLevel) — 30epirae cran creka 3miHHUX y @aiin varstack.log y
pobouiii mupektopii ELI. SIkmo apryment pLevel mopiBaroe 0 30epiraerbcsi BMICT TJI00ATBLHOTO
CTEKa, SIKIIO | — JIOKanbHOTO (TOOTO TOTO, 1[0 BUKOPUCTOBYETHCS Y IAHUH Yac).

_WriteOut(sym pStr) — Hamnpasisie y CTaHIapTHHIA MOTIK BUBOJIY BMICT apryMeHTy pStr.
Kpim 3Bu9aiiHOro HabOpy AOMYCTHMHX CTPOKOBUX 3HA4YeHb, (DYHKIII MOKHA HEepeAaTH IIiCTh
3ape3epBOBAHMX CIIIB:

#varstack — BuBij cTeka 3MiHHUX. BUKOPUCTOBYETBCS IIOTOYHUI AKTHBHUI CTEK.

#funcstack — BuBix cTeka QyHKITIH.

#prmstack — BuBij cTeka mapameTpiB.

#objstack — BuBijg creka 00’ €KTIB.

#clstack — BuBix cTeka Kiacis.

#procstack — BuBig cTeka mpoueayp.

#frgstack — BuBiz cTeka BinkinageHux (parMeHTIB KOJa.

#endl — BuBix CMBOITY KiHIIS CTPOKH (TIEPEHOC KAPETKH).

_ReadlIn(sym pVar) — 3uuTye CMMBOJH 31 CTAHIAPTHOTO MOTOKY BBOJAY Ta 3alHCY€ iX B
3MiHHY pVar. MakcumalbHa KiUTbKiCTh CUMBOIIB JiJ1s BBOAY: 4096.

_System(sym pCmd) — Bukonye komanay Windows, mo mictutbest B aprymenti pCmd.
Amnanor C++ ¢yskii system().

_LastError() — moBeprae onuc octranHbO1 3ahiKCOBAHOT TOMUIIKH.

_ConnectLib(sym pPath) — migkaouae g0 iHTeprnperaropa 30BHimHI 0i0mioTeky dll.
[ToBepTae meckpunTop MiIKIIOYEHOI O107i0oTeku. Y pas3i HeBmaui moBepTae -1. llnax mgo daitmy
MOXe OyTH SIK a0COIOTHUH Tak 1 yMOBHHUH («.\<iM’s aitmy>»). ¥ 11bOMy BHIIAJIKy MOIIYK BEACThHCS
B IUpeKTOpii e po3ramosano dll inTepnperaTopa.

_FreeLib(num pHandle) — BuBiiibHIOE MigKITIOYEHY 30BHINIHIO 010Ti0TEKY.

_ImportFunc(num pHandle, sym pExtName, sym pInName, sym pArgList) — imnoptye
13 migkiroueHoi 0i6sioreku, mo Mae aeckpuntop pHandle, pyHkiito-o6roptky 3 im’sim pExtName
Ta Jojae ii y crek iHTepmperatopa mia iM’saMm pInName Ta cnuckoM aprymentiB pArgList.
Aprymentamu pInName u pArgList moBuHHI OyTHM KOHCTaHTHI CTPOKH, Oockiuibku B pInName
BUKOPHUCTOBYETbCS CHMBOJI Mapkepa ¢yHKuii « », a pArgList mictute mnpoOinu, ski OyayTh
MPOIrHOPOBaHi 6€3 BUKOPUCTAHHS KOHCTAHTHOI CTPOKH.

_DebuglntoFile(sym pFile) — BMukae noryBanHs fiif iHTEpIpeTaTopa, Harpapise€ BUBIT Y
3azHaueHui ¢aiin. Lnax go daiimy Moxxe OyTH K aOCOMIOTHUHN Tak 1 yMOBHUH («.\<iM’s1 paiimy>»).

VY npoMy BUNAJKy MOIIYK BEIEThCs B JUPEKTOpii e po3ramosano dll inTepnperaropa.

_DebuglntoScreen() — BMukae JOryBaHHsS i IHTEpIpeTaTopa, HAlpaBise€ BUBIA B
CTAQHJAPTHUI TIOTOK BUBOJLY.

_StopDebug() — BumuKkae ioryBaHHsI il iHTepIpeTaTopa.



_sleep(num pMsec) — npusynuHse TpaHCIALifo Ha PMSeCc mimicekyHa. AHamor (QyHKIii
Sleep() y C++.

AprymeHTH (QyHKIIIH peicTaBIeH] TUMU TUIIAaMH JaHUX MOBHU ELI :
NUM — YUCIIOBUM.
Sym — CTpOKOBUH.

Tun mapameTpa BKa3ye JIHIIE HAa MEXaHI3M IHTEpIpeTarlii 3HA4CeHHs, sSKe OyJe mepeaaHo
¢byHKUii B T CKpUINTYy, cami MapameTpH 30epiraroThCs y CTeKy Oe3 BKa3aHHsS TUIy. Y CaMHX
(bYHKIISIX-00rOpTKaXx BUKOPUCTOBYIOThCs Meronu kmacy ELI, ma kmrant GetParamTolnt() ans
TOro, 1100 OTPUMATH 31 CTEKa MapameTp 3 MOTPIOHUM THIIOM.

AprymenTamu QyHKIIT MOKYTh OyTH: 3MiHHI, KOHCTaHTH, CKaJsIpHI BUPa3H, BIACTUBOCTI Ta
METOJI1 00’ €KTIB, a TAKOXK 1HII (QYHKIIII.

IMpouenypu

[Tpouilenypy He TOBEpPTAIOTh 3HAYCHb, 3aT€ I1X peai3aimis IOBHICTIO 3aJIEKUTh BIJ
KopuctyBada. Kpim Toro, Ha BiMiHY BiJ YHKIIi{, aITOPUTM SKHX SKOPCTKO 0OMEXEHHUH 1X OrrucoM
y xozi 6i6miorexu ELI (a00 B Kol KOPUCTYBAIbKOI arutikaiii), mpoueaypu MOKYTh OyTH CTBOPEHI,
BUKOPHUCTAHI Ta BUAAJIEHI i 4Yac BHUKOHaHHS ckpunTy. [Iporemypa, 1mo orojomeHa B paMmKax
OJIHOTO KOHTEKCTY (HampuKJaj, B TUIl 1HIIOI POLEAYPH), MOXKe OyTH BUKOPHUCTaHA Y OyAb-sIKOMY
IHIIOMY, /0 TUX Mip NMoKu He Oynae 3aBepuieHa poOota 6i0mioreku ELIL IM’s mpouenypu —
YHIKaJbHE Ta HE MOBUHHE 30iraTuch 3 iM’siM QYHKIIT 31 cTeKy. YCl 3MiHHI, III0 OTOJIONIEHI y Tl
MpOLEAYPH, BUAUMI TUIBKHU B HiM 1 OyIyTh 3HUIIEHI MICJ]I TOTO, K IPOLEAypa 3aBEpIIUTh poOOTY.
B Timi npoueaypu He MOKHA BUKOPHCTOBYBATH 3MiHHI, 1110 OrOJIOUIEH] HE B 11 TUIl, TOMY 1110 BOHU
PO3MIIIEH] B IHIIOMY CTEKY 3MIHHHX.

OroJonieHHs TpOLETypHU:

#procedure foo($argl, $arg2)
{

<HeBHUH KOI>

3BEpHEHHS:



VY mponenypu Moxke OyTH JOBLIbHA KUIBKICTh apryMEHTIB. APryMEHTH iHIIIai3yloThCs y
JIOKaJIbHOMY CTEKY 3MIHHHX MPOIEAYPH K 3MiHHI TUIY sym. [Ipu 31iiiCHEH1 BUKIUKY MPOIEAYPH,
3HAYCHHS, 10 MepeaHi id B AKOCTI apryMeHTIB, OyAyTh 3amucaHi y BianmoBigHi 3miHHI. [lepenaya
apryMEHTIB  3JIHCHIOETBCS IO 3HAa4CHHIO. B AKOCTI apryMeHTiB MOpOIEIypd MOXKHA
BUKOPUCTOBYBAaTH: KOHCTAHTH, 3MiHHI, CKaJSpHI BHUpa3u, BIACTHBOCTI 00 ’€KTIB Ta pe3ylbTaTh
GyHKIIH 91 METOIIB.

KopucrtyBanpki mporeaypu 30epiraiotbes B creuiaibHoMy creky. [Ipu oronomienHi
MPOIEIypH, Y HOMY CTBOPIOIOTHCS JBa €JIEMEHTH 3 Kareropier «procedure» ta im’siM, o Oyio
BKa3aHe Mpu orojomeHHi. OJuH eJeMEeHT MICTUTh CIHUCOK apryMEHTIB, APYTUH — MOCHUIIAHHS-
imeHTudikaTop Ha TiJIO MPOLEAYPH, 110 30epekeHe y cTeKy pparMeHTIB KOAY.

00’exTH
Y wmoBi ELI «00’ekt» € aOCTpakiji€ro, IO YOCOOJIOE IEeBHY MHOXHHY 3amluCiB 3i

CHeIiagbHOTO CcTeKy. s iHTeprnperaTopa KOXKEH €JIEeMEHT IbOr0 CTeKy — II€¢ HaOlp THII30BaHUX
I0JIIB, IO OMKCAHI1 y HACTYMHIN CTPYKTYpi:

ffmm e
struct RESOURCE
{
UINT Index; //yHIKaTbHUH THIEKC
std::wstring ObjectCathegory; //kaTeropis 00’ €KTa-BIacHUKA
std::wstring ObjectID; //ID 00’ €eKkTa-BIIaCHUKA
std::wstring PropertylD; //ID BIIacTHBOCTI
std::wstring Value; //3HaYeHHS
std::wstring KeepInStack; //BKa3ye um 30epiratu pecypc B CTEKY IMiCIIs KOMIIaKTa
std::wstring SavelnFile; //BKa3ye uu 30epiratu pecypc B (aiir Ha qucKy
h
[~ mm e e s

Crek 00’exTiB onucanuii sk std::vector<RESOURCE> Ta BxitoueHuii y crienianbHUi Kiiac
RESOURCESTACK. Takum 4uHOM, [y iHTepmperaTtopa o00’€KToM € Hallp eJIeMEeHTIB
BIAMOBIMHOTO CTeKy, st skux mone ObjectlD e omnakoBum. Ilome PropertylD Busnauae
BJIACTUBICTh 00’€KTy, a mosie Value — 3HaueHHs 11i€i BractuBocTi. KimouoBoro BiactuBicTio ELI
pu poOOTI 3 00’ €EKTaMU € MOXKJIUBICTh JIOJIaBaTH Ta BUIAISATH BIACTUBOCTI MPSMO «HA XOay». B
MIPOTUJIEKHICTh, HA0Ip METO/IB cTporo oomexeHuil. KoxxHuit 00’ €KT Mae HACTyIH1 METO/IH:



Create(sym cathegory, sym ctor_args) — cTBOpio€ HOBHii 00’ €KT i3 BKa3aHOIO KaTETrOpiero.
AprymeHT CtOr_args MiCTUTh Iepellik apryMeHTIB sl KOHCTPYKTOpa Kiacy.

Exist() — mepeBipsie un MpHUCYTHIN y CTEKy Takuii 00 €KT, moBeprae 1, sSKIIO icHye xo4a O
OJIMH €JIEMEHT CTeKy 00’ €KTiB, Jtst sikoro ObjectID Binmosinae imeHi 00’ €KTa, M0 BUKIMKAB JaHUN
METO/.

Have(sym prop_name) — nepeBipsie uu iCHye BKa3aHa BJIaCTUBICTh Y 00’ €KTa.

Add(sym prop_name, sym val) — nojiae B1acTuBicTh J10 00’ €KTa.
Xoua apryment val metony Add() oromomenuii ik Sym, 1oro MOXHa BHKOPUCTOBYBATH aOH
nepeaaty yncione 3HaueHHs. EL] caM BUKOHa€e IepeTBOPEHHS THITIB JJAHUX.

Remove(sym prop_name) — Buaajsie BAaCTUBICTH 3 iM’IM prop name.
Destroy() — 3uwuirye 00’ €KT.

Keep(sym prop_name, sym istrue) — Bka3ye uu Tpeba 30epiraTu BIACTHUBICTb Y CTEKY.
AprymeHT istrue Mosxe npuiiMatu 3Ha4eHHs 1 uu 0.

Save(sym prop_name, sym istrue) — Bkasye uu Tpeba 30epiraTd BIACTHBICTH Y (aiii.
AprymeHT istrue Mo>xe npuiiMatu 3HadeHHs 1 uu 0.

Execute(sym prop_name) — BUKOHY€ BiIKJIaJeHUI (parMeHT KOIy, 1IEHTU(IKATOP SIKOTO
MICTHTBCS y BJIACTUBOCTI prop name. IneHTHdikaTop MOBHHEH OyTH CIIOYAaTKy CTBOPEHHWH 3a
nornomoroto jaupektuBu #make. [lin Yac BHUKIMKY LBbOrO METOJY CTBOPIOETHCS THMYacoBa
nporieaypa 3 oaHUM aprymerToM $this, y skomy MicTHTBCS iM’s1 00’ €KTa.

BaxxnuBo: xouya meron EXxecute BukoHye Taky >k (PyHKIIFO, 1O 1 JUPEKTHBAa #run Ta
¢oyukuis _Run(), mixx HuME € pi3auns. Jupektusa #run ta ¢yHkuis _Run() mpairorTh B paMKax
MOTOYHOTO KOHTEKCTY, B TOM 4Hac AK MeToj Execute CTBOpIOE HOBHM KOHTEKCT, TOX KOJ, IO
PO3ropTAETHCS TiJT Yac BUKIMKY METO/1a, BAKOHYETHCSI B paMKaX IIbOTO, HOBOT'O KOHTEKCTY.

Show() — BBOANTH Ha €KpaH BCi BIACTUBOCTI 00’ €KTa.
GetName() — noeprae im'st 00’ ekTa.

Exportin(sym pPropNames, sym pPropVals) — excriopTye BIacTHBOCTI 00’€kTa y JBa
00’eKTa-miepenika i3 BkazaHuMHU iMeHaMu. KoskHa BiacTuBicTh 00’ ekTy-niepeniky pPropNames Oye
MaTH YMCJIOBUHM IHIEKC, a 3HAUYEHHSAM Ili€l BIacTUBOCTI Oyne iM’s BIACTUBOCTI 00’€KTa, MIO
BUKIIMKaB MeroA. Y o0’ekra pPropVals 3HaueHHs BiacTMBOCTEH OyayTh MICTHTH 3HAa4YEeHHS
BJIACTUBOCTEH 00’€KTa, 110 BUKJIMKAaB MeTOJA. KpiM TOro OCTaHHBOIO BJIACTUBICTIO 000X CHHCKIB
6yne Count, 1110 MICTUTB KUIBKICTh 1HAEKCHUX €JIEMEHTIB CITUCKY.

Hampukian:



&Hero.Create(NPC, ");
&Hero.Add(Strength, 100);
&Hero.Exportin(x, y);

0 = Active
1 = Strength
Count=2

1=100
Count=2

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

[lepmmii psnox ctBoproe 00’ekT 3 iMeHeM &Hero ta kareropiero NPC, npyruit nonae
00’eKTy uncaoBy BracTuBicTh Strength 31 3HaueHHsaMm 100, TpeTiil — 3HUITYE 00’ €KT. Y CTBOPEHOIO
00’€KTa 3a 3aMOBYYBaHHSM BXKe € JBi BiacTuBocTi: OWNer 3i 3HadeHHAM «<none>» ta ObjectName
31 3HAUEHHSIM, 1110 BiAMOBIIA€ iMEeH1 00'€KkTa 3 psaKa ckpunty («Hero» y mranomy BUMAIKY).

3BepTaTUCh /10 BIACTMBOCTEH 00’€KTIB MOXKHA 3a JIOIIOMOTOI0 CIIy’kK00BOTO OIepaTopa «.»,
TaK caMo, sIK 11 BiI0yBa€eThCs y 6araTboX MOBax MPOrpaMyBaHHS MPU POOOTI 3 MOJSAMH CTPYKTYD.
BcraHoBieHHs 3HaU€HHS BIACTHBOCTI B11I0YBA€THCS 3a JOMIOMOTOI0 OIIEpaTOpa «=».

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

IM’s1 00’€KTy € yHIKaJIbHUM, YyTJIMBUM JI0 PETiCTPY 1 MOXKe BKJIIOYATH B ceOe TUIbKH JITEepH,
uudpy Ta CUMBOI «_». IM’s1 00’ €KTy MOXke BU3HAYaTUCh 3HAUEHHSM 3MIHHOT (UM HaBITh AEK1IIHKOX)
— TaKa KOHCTPYKIisl HA3UBAETHCS TICEBIOHIMOM.

$npcname = SuperHero;



&$npcname.Create(Player, ");

$partl = Bohdan;
$part2 = Hmelnitsky;
&$partl$part2.Create(NPC, ");

[Ipouenypam MokHA TIepeaBaTH iM st 00’ €KTY B SIKOCTI apameTpa. [ mporo motpibHo y
BUKJIUKY TPOLEAYPU OMYCTHTH B apryMEHTI CHEICUMBON &, a B TUIl MPOLEAYypU BUKOPUCTATH
KOHCTPYKILIIO0 &<iM’sl apryMEHTY IpPOIeypH> B AKOCTI IICEBJOHIMA 00 €KTY.

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

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

[IceBOoOHIM BIACTUBOCTI, TaK CaMO SIK TICEBAOHIM OO’€KTy, MOxKe OyTH CKIaJeHMH 3i
3HaueHb 3MiHHHUX. [IpoTe BapTo OyTH yBaXHUM IpPU BUKOPHCTAHHI YHUCIOBUX 3MIHHUX Y
TMICEB/IOHIMAX BJIACTHBOCTEH uu 00’ ekTiB. CIipaBa B TOMY, 1[0 3HAYCHHS 3MiHHUX, SBHO BU3HAUCHHUX
SK YUCIIa, 30epiraloThCs y CTEKy pa3oM i3 JIECATKOBUM 3HAKOM, TOX CaMe y TaKOMY BHUTJISAJII BOHH
OyIyTh BCTaBJICHI Y TICEBIOHIM.

Takox cnmig mam’aTaTd, L0 IpU BCTAaHOBIEHI 3HaueHHd BiactuBocTi ELI crouatky
HaMaraTUMEThCS TIPUBECTH MPABY YaCTHHY BUPA3y J0 YHACIOBOTO TUMY. SIKIO 11e HEMOXKIIUBO, TOI1
OyJle BUKOPUCTAHUM CTPOKOBUH THII.

0O0’ekTH KJaciB

Bume Oynu onucaHi NpUHIUIHN POOOTH 3 IPOCTUMHU 00’ €KTaMM, HaOIp BIACTUBOCTEH SKHUX
BCTaHOBJIIOETHCS KOPHUCTYBaueM IHIMBIAyaJlbHO AN KOXHOro ek3emmuisipa. Kpim Toro, Habip
METOAIB Ul MPOCTUX 00’€KTIB CTPOro OOMEKEHHH CTaHJapTHUMU METOoAaMu iHTeprperaropa. 1o
CyTi 1l 00’ekTM MOXHa Ha3zBatu cTpykTypamu. Opnak ELI miarpumye TakoX MOXIUBICTH
CTBOPEHHS THITI30BaHUX 00’ €KTIB M0 BU3HAYEHOMY I1aboHy. Takuil maba0H Ha3MBAETHCS KIIACOM.

Habip BiacTuBocTEi Ki1acy BU3HAUAETHCS KOPUCTYBAaYeM IPH OrOJIOIIEHHI. B moganemomy,
IIPU CTBOPEHHI 00’€KTY JTAaHOTO KJacy, BCl BIACTUBOCTI, BKa3aHi MPHU OTOJIOIIEHH], OyIyTh J0AaH1
710 eK3eMIUIIpy 00’ €KTa aBToMaTu4HO. KpiM TOro Kiiac 103BoJIsie BU3HAYAaTH HE TUTBKU BIACTUBOCTI,
ale 1 BU3HAUEHI KOPUCTYBAueM METOJM, L0 BUTIIHO BHUIUILE OO €KT KJIAaCy IMOMDK MPOCTHX
00’€KTIB.

[puknan mpocToro Kiacy, o BU3HAYA€ CIUCOK:



#class List
{
#property Next = 0;
#public method Addltem($val){$x = &$this.Next; &S$this.Add($x, $val); &S$this.Next = ++1;}
#public method Count(){#return &$this.Next;}
#public method Change($ind, $val){&$this.$ind = $val;}
#public method Get($ind){#return &$this.$ind;}

Tenep micas BuUKOpHUCTaHHS cTaHmapTHoro Mmerony Create() 3 aprymenToMm List Oyne
CTBOPEHHI 00’€KT, 10 BKJIOUYae B cede BiaacTuBicTh Next 31 3HaueHHsIM 0.000 Ta 4oTHpU METOH.
[Ticnsa xoxHOTO BUKIUKY MeTony Addltem() mo BmactuBocTel 00’ekTa Oyne qomaHa Ie oaHa i3
BKa3aHUM 3HAYCHHSIM. 3BICHO, /10 00’ €KTIB KJaciB MOYKHA 3aCTOCOBYBAaTH BCi BOyZOBaHI METO/H,
IO JIOCTYIHI MpOCTHM 00’€kTaMm. IM’sS Kjacy 4YyTJIMBE 1O PEricTpy, TOMY IpPH BUKOHAaHHI
&obj_1.Create(List, "") Ta &obj_2.Create(list, "") Oyae cTBOpeHO aBa pisHuX 00’ekTa. IM’s1 Ki1acy €
VHIKQJIBHUM, TOMY HEMOXIIMBO OTOJIOCHTH JBa KJIaCH 3 OJHAKOBUMH IMCHaMH, ajieé MOXHa
MIEPEOr0JI0CUTH KJjlac, MOMePEAHHO BUIAIMUBIIN HOTO JUPEKTHBOIO

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

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

&$this.Next = 0;

Ba:xxkauBo: YCiM BJIaCTHUBOCTSM, HiII JaCc Omnucy Kiacy, CJ'IiIl 3agaTyu 3HA4YCHHA 3a
3aMOBYYBAaHHAIM.

BaxiuBo: 3minu, o Oysu 3pobieHi 3a qomomororo aupektusu #modify class, BrumBaoTs
TIIBKUA Ha 00'€KTH KJlacy, CTBOPEHI MiCJsl BUKOpPHUCTaHHS JUpeKTUBH. OO0'e€KTH, 1110 OyiM CTBOPEHI
paHiIie, 3aUIIal0ThEC 0€3 3MiH.



BakimBo: KO METOJ| KJacy MpuiiMae ydacTh y BUpasi, 0 MiyIisrae 0OYMCISHHIO, TO BiH
MOBUHEH IIOBEPTAaTH IMEBHUN pPE3yIbTaT 3a JOMOMOIOI0 JUPEKTUBU #return. B mporunexHoMy
BUIIQ/IKY IHTEPIPETATOpP HE 3MOKE KOPEKTHO C(hOPMYBaTH BHpa3.

KoHcTpyKTOp KiI1acy

Yacto HeoOXigHO, abu BiIacTUBOCTI 00'ekTa Kiacy OynM BU3HAYEHI OJpasy Mmicis HOro
CTBOpeHHs. Il bOT0, IPH OTOJIOLICHHI KJIACy, MOKHA BU3HAYUTU METO/I, iM'S IKOTO 30iraeThes 3
iM'IM KJIacy, came MOoro iHTepIpeTaTop i BBAXKATUME 32 KOHCTPYKTOp. Y Tili KOHCTPYKTOpa MOKHA
BU3HAUaTH Ta BUKOHYBATH Jii Haa OyAb-KMMH WIEHAMM KJacy, aje IOBepTaTH pe3ysibTaT — He
MoxHa. KOHCTPYKTOp OToJIONIY€EThCS TaK camo, SIK 1 Oyab-skuii Meton kiacy. CIHCOK apryMeHTIiB
KOHCTPYKTOpA Iepela€Thesl y IpyroMy apryMeHTi BOynoBanoro merony Create().

BakIMBO: KOHCTPYKTOP OOOB'S3KOBO MOBHHEH OrOJIOIIYBATUCH K IyOJIYHUN, B 1HIIOMY
Burnaaky meron Create() He 3MoKe BUKIIMKATH HOTO.

#class A

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

#property X =0;

¥

&obj.Create(A, 5);

B
SIK1110 apryMeHTIB JIeKUIbKa, iX MOTpiIOHO MepeaaBaT Yyepe3 CTPOKOBY KOHCTAHTY.

B

#class A

{

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

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

HecTpykTop kiaacy



ELI posrmsimae Bci 00’ekTH K HaOlp JaHWUX, IO MICTUTHCA y OJMHMII TPaHCIAMIL, 1
3a3BHYail TaKk BOHO 1 €, TOMY JUISI 3HUIIEHHS 00’ €KTY JAOCTaTHBO BUAAJIMTU BCi HOTO MOJS 31 CTEKY
00’€ekTiB 3a JomomMorotw BOymoBaHoro meroay Destroy(). Ilpore, meski 3 Takux 00’€KTIB MOXYTh
MICTHTH BKa3iBHUKH a0 JECKPHIITOPH, IO MOCHIAI0Thes Ha ampecu y kymi (heap). Hampukiasn,
SKIIO0 MeTox O00’eKTy iHKamcymoe ¢yHKIito 31 croponnboi dll abo xocr-ammikamii, y sKiit
CTBOPIOETHCSL 00 €KT 3a JIONIOMOTOI0 omneparopa NEW. 3BICHO XOpOIIMM TOHOM JUIsi pO3pOOHUKA
610mioTeKH (XocT-arutikaii) Oyze CTBOPEHHS MeXaHi3My OUMIICHHS IIaM sTi TAKKX 00’ €KTIB y KyIIi,
aJie el MexaHi3M e Tpeba 3amyctutu 3 KoHTekcTy ELI. Jlns uporo no ¢gyHkiionany kiaciB O0yio
JOJaHO JIECTPYKTOP.

JlecTpyKTOp OTOJIOUIYETHCS TaK CaMo, SIK 1 OyAb-IKuii METOA Kiacy. ApryMeHTiB He Mae. He
craakyetbes. JlectpykTop OyJie aBTOMaTHYHO BUKIIMKAHUH MTijl Yac BUKIMKY Metoxny Destroy().

BaxkauBo: necTpykTop OOOB'S3KOBO MOBHHEH OTOJIONIYBATUCH SK MyOJIIYHUN, B 1HILIOMY
Bunaaky meron Destroy() He 3Moke BUKJIMKATH HOTO.

#class A
{

#property X = 5;

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

&obj.Destroy();

IIpuBaTHi Ta My0/aiuHi YieHH KiIacy

Knacu MoXyTh MaTu sK mpuBaTHI (3akpuTi) Tak 1 IyOmiuHi (BIAKPUTI) METOOU Ta
BJIACTHBOCTI. 32 3aMOBYYBaHHSM, JUPEKTUBU #Property ado #method oronomryroTs wieH Kiacy sk
npuBathHuil (private). o6 oromocutd myOIiUHHMNA YieH, HEOOXIJHO CKOPUCTATHCH THUPEKTHUBOO
#public property uu #public method.

Kpim toro, ELI mintpumye onun 3 mpuHuumniB OOII: inkancynsunito. e o3nagae, 1mo
NPUBATHI YICHHU KJacy JOCTYIIHI JIUIIEe y HOTO MeToaax.

YcnaakyBaHHs KjaaciB

Knacu MoOXyTh ycHaJkoBYBAaTH BJIACTMBOCTI Ta METOAM IHIIMX KjaciB. YwucieHHe
HaCJiyBaHHS HE MIATPUMYETHCS. Y CNAAKOBYIOThCS JuIIe myOmiyHi wieHH. KOHCTpyKTOp Takox
yCIaJKOBYEThCA, TPOTE HOT0 iM'sl yCIAJAKOBYETHCS BiJl OaTbKIBCHKOTIO KJIAaCcy 1 HE € KOHCTPYKTOPOM
3a 3aMOBUYBaHHSM JUIs Halaaka. TMM He MEHII yCIaJKOBaHMM KOHCTPYKTOP MOXKE€ BUKJIMKATHCh
K Oyap-sKui iHmmi merona. HaliMonmonmmii B iepapxii Kjlac-HaIaJOK YCIIaJKOBY€ KOHCTPYKTOPH
BCIX ii WIeHiB.

Krac-namamok Moxe BU3HAYUTH CBIM WICH 3 IM'SIM, BIAMOBIIHUM JI0 iIMEHI yCHIaAKOBAHOTO
YJieHa, PU [[bOMY IepeBara HaJJaeThCsl WICHY, SIKUM OyJI0 BU3HAYEHO, a HE YCIaIKOBAHO.

Vi yenagkoBaHi Wi€HH 3a 3aMOBUYBAaHHSM OTOJIOIIYIOTHCS SIK ITyOJII4HI.



#class Point
{
#public method Point($x, $y){&$this.pX = $x; &$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;}

Y upomy npuxnani kinac 3DPoint He Mae CBOro KOHCTPYKTOpa, NpOTE YCHAJKOBYE
KOHCTpPYKTOp Bix kiacy Point, Tak camo, sk 1 yci iHII 4jieHH. TakuM 4MHOM, Ui TOTro, 1100
MIOBHICTIO BU3HAUUTH TOYKY Y TPhOX KOoopauHaTax, o0'exT kiacy 3DPoint moxxe abo BUKIMKAaTH
ycnaakoBanuii KoHcTpykTop Point(), abo Bukopucratu ycnaakoBaHi metoau SetX() u SetY(), micus
YOro BUKJIMKATU CBil MpUBATHUIA MeTOT SetZ().

BxiaageHicTh 00'ekTiB

O0'exTH KJ1aciB MOKYTh BUKOPHUCTOBYBATH y SIKOCTI BIIACTHBOCTEH iHIIN 00'€KTH KiaciB. Jlis
bOTO MiJ Yac OMHCY KJacy MOTpIOHO OTrOJIOCUTH BIIACTUBICTh, BUKOPHUCTOBYIOUHM HACTYIHY
KOHCTPYKIIIFO:

#class B

{
#property Propl = #class A(0);

Jle A 1ie iM'ss KOHCTPYKTOpa Kjacy, a B Ay’KKaX BKa3aHO CIIUCOK apryMEHTIB KOHCTPYKTOpa.
SKmo kiac He Mae KOHCTpyKTopa (abo HOro BUKIMK 3 SIKUXOCh NMPUYMH HE MOTPiOEH), CIif
BUKOPHUCTOBYBATH TaKy KOHCTPYKIIIIO:



[Ipu koxHOMY CTBOpeHHI 00'ekTa Kiacy B, iHTepmperatop cTBOpHThH 00'€KT Kiacy A i3
aBTOMAaTHYHO 3T€HEPOBAHMM IM'IM Ta HAJacTh BiacTUBOCTI Propl im's mporo o0'exra. Ilicis mporo
MO>KHA 3BEPTaTHCh J0 YWICHIB BKIIaAEHOT0 00'ekTa Kinacy A depes BractuBicts Propl. Hampuknan:

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

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

&point.Create(2DPoint, "5, 5");

&point.X.Pos = 10; //momusika — BIacTUBICTh POS € IpHUBaTHOIO;
&point.Y.Set(20); //mpaBUabHO;

ABTOMAaTHYHO 3TeHEPOBAaHUIN O00'€KT BiIPI3HAETHCS BiJl KOPUCTYBAIBKOTO THUM, IO HOTO
ciryx0oBa BracTuBiCTE OWNer mictuth im's 00'ekTa-BnacHuka. [Ipu 3HUIIEHHI 00'€KTa-BIIACHUKA,
yci 3B's13aH1 3 HUM BKJIaJIeHI 00'€KTH TaKOX Oy IyTh 3HUIICHI.

IcHye mie oawH cmocid CTBOPEHHS BIIACTHBOCTI-00'€KTa: BUKOPUCTAHHS BOYIOBaHOTO
merony Add() Ta mepemadyi HoMy y SKOCTI JIpyroro aprymeHTa KOHCTpykiii tumy #class
Class(<aprymenTtu konctpykTopa>). Jlomana metogom Add() BiracTuBicTh Oy/e myOIiuHO0.

#class B

{
#property Propl = #class A,

¥

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

BaxkiuBo: dYepe3 TeBHI BIACTUBOCTI TMapcepa, I Tepenadl JIeKUIBKOX apryMeHTIB
KOHCTPYKTOpa y JaHOMY BHIIaJIKy CJIiI BAKOPUCTOBYBATH CTPOKOBY KOHCTAHTY.

#class B



{
#property Propl = #class 2DPoint(2, 2);

¥

&obj.Create(B, ");
&obj.Add(Prop2, #class 2DPoint("5, 5));

Po3mupenns gyHknionasy 3a 101oMoror 30BHilIHIX 0i0ioTex

3BicHo, ELI He B 3M031 HaAaTH BECh CIIEKTP MOKJIMBOCTEH, SIKI MOXKYTh CHACTH Ha TyMKY
kopuctyBauy. Came Ha 1eH BHUNAJAOK y HbOMY IependaueHa MOKIUBICTh PO3LUIMPEHHS
(hyHKITIOHATY 32 JIOTTIOMOTOIO MiAKIIOYEHHS 30BHINTHIX 010J1I0TEK Ta BUKOPUCTAHHS iIXHBOTO KOy B
cBOiX ckpuntax. KoHKpeTHille MoBa iijie MpPO BUKOPUCTAHHS (YHKIIH-OOTOPTOK, OMHCAHUX Y
30BHIIIHIX 010110TeKaX, TaK camo, sIK Iie repeadadeHo A KOpUCTyBalbKoi amikamii. JlocTaTHRO
3aropHyTH KOJ B (DYHKII1F0-OOTOPTKY IpH MPOEKTyBaHHI 0i0mioTeku, Ta imnopryBatu ii B ELI mix
gac poOOTH CKpHUMNTY, Micig 4oro I (yHKIis Oyae JOCTymHA JJs BUKIUKY aX A0 3aKiHUEHHS
poboTu iHTeprpeTatopa, abo 10 BUBUILHEHHS 30BHIIIHBOI 010/i0TeKH. 3BICHO, AJiA TOrO, 11100
6i0mioreka Oyna cymicHa 3 ELI, mpu 1 mnpoekTyBaHHI HEOOXIAHO BKJIIOYUTH Yy TPOEKT
3arosioBkoBuit daiin eli_interface.h, mo mictuth BipryansHuii inHTepdeiic.

Ieit xonm mig’emnae g0 iHTepmperartopy OiomioTeky testext.dll 3 aupexTopii, y sxii
posramoBano 0iomioreky ELI Ta mepemacts 3minHii $hinst 11 geckpunrtop. IIpumycrumo, mo y
610mioTeni € PyHKIIis

__declspec(dllexport) void __stdcall Summ(void *p)

{
ELI_INTERFACE *ep = (ELI_INTERFACE*)p;

float num = ep->GetParamToFloat("pNum1") + ep->GetParamToFloat("pNumz2");
wchar _t res[10];
swprintf(res, "%.2f", num);

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

sIKa CyMY€ JIBa YMCJIa 3 IECATKOBOIO KPAIKOO Ta TIOBEPTAE pe3yiabTaT. AOM HaaTH 1HTEPIIPETATOPY
MOYJIMBICTh BUKJIMKATH 1110 (DYHKIII10, HEOOXITHO BKIFOUUTH y TEKCT CKPUIITY HACTYITHUH KOJI:

_ImportFunc($hinst, Summ, "_summ®”, “num pNum1,num pNum2");



Tyt $hinst — ue geckpumnrop 30BHIMHKOT 6i0IiOTeKH, SUMM — iM’s1 QYHKIT y 30BHIMIHIN
6i0moTeni, SUMM — iM’s, ske OyJe BHKOPHCTOBYBATH IHTEPIPETATOp, a PsSAOK ' NuUM
pNuml,num pNum?2" Bu3Hauae cnucok mapamerpiB (yHKIii. 3BICHO X, IMEHa MapaMmeTpiB
MOBHMHHI 30iraTUCh 3 TUMH, SIKI BUKOPUCTOBYIOTHCS B TUT (PyHKIIT, IO IMOOPTYETHCSA. Y BUMAAKY
HeBnadi imMnopty, pyukuis ImportFunc() moBeprae 3HaueHHs, M0 MEHIIE |, B 1HIIOMY BUTAAKY
nosepTae 1.

BaximBo: wmerox GetCurrentFuncName() B Timi ¢yHkuii i3 30BHImIHBOI 0i107i0TEKH
notpibeH abu Ai3HATUCH Yy iHTEpIIpeTaTopa iM’s GYHKII, sKe BiH MPU3HAYMB (YHKILII 3 30BHIIIHBOT
010/110TEeKH.

Ba:kiuBo: BHyTpimHE iM’s1 pyHKIII1, 1110 BUKOpucToBye ELI, MOXke OyTH sIKUM 3aBroJIHO, Ta
HEOOX1HO CIIIIKyBaTH, 11100 BOHO He 30iranoch 3 iMeHeM (DyHKIIii, 110 BXKE iICHY€E Y CTEKY.

BaxauBo: iM’a ¢yHKii, mo ekcnopTyeThes 3 DLL, Moxe 3MiHIOBaTHCH B 3aJI€KHOCTI BiJl
TOrO, 5K KOMIIJISITOpP JEKOpYye iMeHa mpu BHUKOpucTaHHi crenudikatopa  stdcall. Hampuknan,
kommizsitop Embarcadero C++ Builder excrnioprye im’s ¢ynkmii void __stdcall Foo(void*) y
Burisiai «Foo», a MinGW y surmsai «Foo@4». Skmo ¢yskiis intepnperaropa _ImportFunc()
MOBiJIOMJISIE TTPO HEBJAYY, BIIKOPUTYHTE iM’ s eKCIIOPTHOI QYHKIT y MicIii Bukiauky _ImportFunc().

Terep MO’kHA BUKOPUCTATH IMIIOPTOBAaHY (DYHKIIIIO Y CKPHIITI.

ffmm e

$res = _summ(2.2, 3.4);

ffmm e
[Ticst yoro MoxHa 3BUIBHUTH 010J110TEKY, SKILIO BOHA O1JIbIIE HE MOTPIOHA.

e e e

_FreeLib($hinst);

Jf e e e

BaxamBo: yci ¢pyHkuii, o Oyau IMIOPTOBaHI B iHTepHpeTaTop, OyyTh BUJAJIEH] 31 CTEKY
nicns BUKIMKy _FreeLib().

Bci 30BHImHI 6167110T€KH, MIIKIIOYEH] 10 1HTepHpeTaTopa, Oy yTh aBTOMATUYHO 3BUIbHEH1
npu BiakIoueHHi 6i6miorexu ELIL

Jexopauii

Hexopartiero 'y Mol ELI Ha3uBaerbcs miTka, 1o Jexkopye co0oro MeBHHM Halip
KOHCTPYKIIIM MOBH, BiJl 3MIHHHUX J0 IIUIMX BHUpa3iB. B MeBHOMY CEHCI JeKoparlisi MpaIoe 3a
MPHUHITAIIOM JTUPEKTUBH mpenporeccopa #define B C++. Ilix wac TpaHcasIil psaaka, aekopaiiii, mo
MICTATBCS B HbOMY, OyAyTh 00poOJeH] nepes yciMa HACTYyIHUMH AisIMH Ta 3aMICTh HUX B PSIOK
OyIyTb MiJCTaBIIEHI 3aJ€KOPOBaH1 KOHCTPYKLIII.



$x = 10;
?ref = $x;
S

Hexopamis ?ref 3amiHioe co00K KOHCTPYKIIiFO, IO CKJIagaeTbes 31 3miHHOT $X. B
NOJIATIBIIOMY, Y BCIX psiIKax, IO TPAHCIIOWTHCS, 3amicth ?ref Oyne migcraBiena 3minHa $X. Y
pe3yJIbTaTI TPAHCIAIIT TAKUX PSIKIB:

=== mm e e e e e
$x = 10;

?ref = $x;

Sy = 2ref + 5;

= mm e e e e e

3sminHa $Y nopiBHroBatuMe 15. IHTepmperarop oOpoOHTH MpaBy 4YacTHHY BHpa3y, IiJICTABHTH
3aMiCTh JeKOpallii MIPUXOBaHy KOHCTPYKIIiO, MiCTs YOTO OOYMCIUTh 3HAUEHHS BUPA3y.

Jexopariii 3py4HO BHUKOPUCTOBYBATH Juisi 30epekeHHA IaOJOHHUX KOHCTPYKIIi
OOYHCIIEHHS, HAPUKIIAJ, SKIIO 3HAYEHHS 3MIHHOT O0YHCIIOETHCS 32 CKIAJHOI0 (DOPMYIIOLO.

?hip = $a * $a + $b * $b;

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

Taka ¢opma 3anucy 103BOJIsI€E 3HAYHO CKOPOTUTH KOJI, 3p0OUTH HOTO OUTBII YUTA0ETHLHUM.
Cnin, ofHak, MaMm'sTaTd, IO IHTEPHNPETaTOp HE CHIAKYE 3a KOPEKTHICTIO 3a/leKOpOBaHOl
KOHCTpyKIii. SIkmo y HaBeneHoMmy Buine mnpukiaaai 3MmiHHi $a ym $b He Oynm momepenHbo
BU3HAYEHI, IHTEPIPETATOP BUIACTH MOMMIIKY TPAHCIIALII.

OcCKUIbKM AeKOpalLlii MICTSATh IMEHA, @ HE 3HAYE€HHS 3MIHHUX, iX 3pyYHO BUKOPHUCTOBYBATH B
TUX BUIAJKaX, KOJM MOTPIOHO MPALIOBATH 13 CaMOIO 3MIHHOIO, a He ii 3HaYEHHSIM, HapPUKIAd Y
Bunaaky ¢yskuii _free(). Kpim Toro nexopariii 103BOJSIOTH MepeiaBaTH HAaOip apryMeHTIiB, TOMY
Taka KOHCTPYKLis € 3aKOHHOIO:

S
$a = 310pOBEHBKI;

$b="",

$c = 6ymn!;

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

#procedure Hello($x, $y, $2)



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

¥

:Hello(?ref);

B pesynbTati Ha ekpaH Oyzie BUJAaHO «3I0POBEHBKI Oym!».

Jlexoparlis TakoX MOX€ BHKOPHCTOBYBAaTHCS Ui CTBOPEHHS IICEBJIOHIMIB 00'€KTiB ab0
BJIACTUBOCTEH, OJJHAK TaKy JEKOpaLilo He MOXKHA MepeaaTu npoueaypi. Jlo3Bonserbes nekopyBaTu
HaBiTh IMEHa METOMIB Ta (DYHKIIiH, TPOTE BUKOPUCTOBYBATH TaKi JIEKOpAIlii MOKHA TUIbKH y TpaBiit
YacTUHI BUpasy. [HTeprpeTaTop J03BOJISE 3aCTOCOBYBATH iM's JeKopallii 1 JIBid 4aCTHHI BUpa3y
JIMIIE B OJJHOMY BHITQIKY: ITiJ] Yac OMHUCY JEKOpaLii.

Taka KOHCTPYKIIis JOMYyCTHMA:

[ e e e
?f = _random;
$a = ?f(10);
#class A
{
#method Foo(){#return 10;}
}

&cl.Create(A, ™);

?f = &cl.Foo();

$b =7f;

B
A Taka — Hi1

Jf e e e e e e e e

?f = _writeout;

2§(10);

Kpim Toro, cmig mam'statu, mo JeKopamii MOXyTh NPUXOBYBATH JIMIIE 3aBepILEHI
KOHCTPYKILIi Ta HE MIATPUMYIOTh JeKOpyBaHHs (parmMeHTiB konay. Hampuknaa, He MOXHA
3aJIeKOpyBaTH OMHKC KJlacy ado OroJIomeHHs 3MIHHOI. JleKopyBaHHS MPOLEAYp TaKOK HE MAE CEHCY,
TOMY 110 IPOLEAYPH HE BUKOPUCTOBYIOTHCS y MpaBiil YaCTUHI BUpa3y.



