ApXiTeKTYypa OPOrpaMHOro 3ade3nevYeHHs
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€.1. Mopenyos

KOHIEIITYAJIBHA APXITEKTYPA IHTEI'POBAHOTI'O
CEPEJOBUIIA I'EHEPYIOYUOI'O ITPOI'PAMYBAHHA

Po3rnsHyTi KOHIEMIT MOOYI0BH apXiTEeKTYpH IHTErPOBAaHOTO CepeloBHIla reHepyrouoro nporpamysanss (IC
I'TI). BusHaveHi THIIOBI KOMITIOHEHTH, 0a30Ba miaTdopma i npencraepneHa Mozaens apxitekrypu IC 'L

Beryn

['enepyroue mporpamyBanHs (genera-
tive programming) — e Meroau i 3acodu
reHeparii CIMEMCTB CHCTEM 1 3aCTOCYBaHb 3
OKpEeMHX KOMIIOHEHTIB, acleKTiB, IIOBTOPHO-
BukopuctoByBanux kommoHeHTtiB ([IBK), ka-
pkaciB # iH. [1]. ba3uc uporo mporpamyBaHHS
CKJIQMAar0OTh MeTOoaM 1 3acodu 00’ eKTHO-
OpIEHTOBAHOTO Ta 00 €KTHO-KOMIIOHEHTHOTO
nporpamyBaHHs [2, 3], IOMOBHEHI MeXaHi3-
MaMH TeHepalii 0araTopa3oBHX E€JIEMEHTIB 1
[IBK, a Tako BIIaCTUBOCTAMHU IXHBHOI MIiH-
JUBOCTI (3MIHHOCTI), B3a€MOIl # I1HIIMMHU.
l'onmoBHUN MPOAYKT iHXKEHEPIl MpeaAMETHOI
obnacti ([IpO) y reHepyroUYOoMy Mporpamy-
BauHi (I'TI) —me ciMeicTBO MPOrpaMHHUX CHC-
tem (I[IC), siKi reHepyrOThCsS Ha OCHOBI 3ara-

JpHOI reHepyrouiii mogenmi GDM (Generative

Domain Model),mo Bkitouae y cebe 3acodu
BHU3HAYECHHs WICHIB (IpEJICTaBHUKIB) CiMelic-
TBa, a TAaKOXX METOAM TeHepaiii, 300pKu
YICeHIB ciMeicTBa 1 0a3y kKoHirypamii st
pPO3ropTaHHs CiMEHCTBa B OIEpaliifHOMY ce-
pEeIOBHIIII.

VY Hebararbox myOmiKamisx, MpPHUCBS-
YEHUX JOCITIDKeHHIO Ookpemux acrekTiB I,
710 IILOTO Yacy HE PO3IIISANocs MUTAHHS BU-
3HadyeHHs Ta moOymoBu apxitektypu IC I'TI.
YpaxoByrouu, M0 MOCHIKECHHS IOTO BiJ-
KpUBA€E MUISX J0 MPAKTUIHOTO 3aCTOCYBAHHS
I'TI, B pamkax Temu (pyHIaMEHTATBHUX MdO-
cmmkenb HAH Vkpainu y skocti mepiioro
KpOKy Hamu Oyna po3po0JieHa KOHLENTyallb-
Ha apxitekrypa IC I'TI.

[Tig IC I'TI 6ynemo po3yMmiTu cuctemy
MOBHHX, TrpadiuyHUX Ta I1HCTPYMEHTaIbHUX
3aco0iB, sIKa MpHU3HAueHa Ui PO3POOKHU Ci-
MetictBa nporpam [IpO B mapaaurmi resepy-
I04Oro mporpamyBaHHs. [Ipu mpoMy uist KO-
*HOro yHikansHoro gomeny (IIpO) dhakruyano
ctBoproeThesl cBoe IC I'TI. Came ToMy Hame
JOCITIJDKEHHS OyJI0 CKOHIIEHTPOBAaHO Ha BHU-
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3HAYE€HH] KOHIENIN 3arajgbHOi a00 THUIIOBOI
apxitexktypu IC I'Tl, sika MICTUTB KJIacH KOM-
noHeHTiB IC, a exk3eMIUIsIipu X KJaciB J10-
OuparoThcs 13 HasIBHUX KOMIIOHEHTIB MPHU TO-
oymnosi IC mis koHKpeTHOTO HOMeEHYy [1, 4].

Konnenryansaa apxitekrypa IC TTI
OyIia BU3HAYCHA BUXOJISTYH 3.

- TTapaIiTMH TEHEPYIOUOT0 Iporpamy-
BaHHS,

- IPOEKIii KUTTEBOTO ITUKITY, TOUHIIIIE
— TEXHOJIOT1i pO3pOOKH MPOTrpaMHUX CHUCTEM
(T1C), na napaaurmy I'TI [5];

- (YHKIIOHAILHOCTI 1HCTPYMEHTApIIO,
HEOOXITHOTO JJISl MiJATPUMKH TEXHOJIOTTUHUX
nporeciB ['TI, BHyTpimHIX 1 30BHINIHIX 1H-
TepdeiiciB iHCTpyMeHTapiIo;

- 0a3oBoi Tutargopmu, Ha AKIHA peati-
3yetbes [C I'TLL

I[TapagurmMa reHepyr040oro npo-

rpaMyBaHHS

I'enepytoue npocpamyeanHs — SBISE
co0010 mapaurMy TEXHOJIOT1i po3poOKH Tpo-
rpaMHOTO 3a0e3MeYeHHs, 3aCHOBaHy Ha MO-
JICIOBaHHI CIMEMCTBA MPOTPAMHUX CHCTEM,
BUKOPHUCTOBYIOUH 5IKi, MOXKHA M0 KOHKPETHHUX
TEXHIYHUX BUMOTax aBTOMATUYHO OTPUMATHU
CTeLiaTi30BaHUi Ta ONTUMI30BaHUN TPOMIXK-
HUM a00 KIHIEBUHA MPOTPaMHHUA TPOIYKT 3
€JIEMEHTapHHUX, 0araTopasoBO BUKOPUCTOBY-
BaHMX KOMIIOHEHTIB peasi3allii 3a J0moMo-
roto 0a3u 3HaHb NPo KoHpizypayii.

['enepyroue mporpamyBaHHS (OKyCye
yBary He Ha YHIKaJbHHUX NPOAyKTax (00'ek-
Tax), a Ha CIMEHCTBaX MPOTPAMHHUX CHCTEM
(kmacax 00'ekTiB). TakuM YMHOM, TEHEPYIOYEC
MporpaMyBaHHs Ma€ BEJIHMKY MOIIOHICTh 3 Te-
Opi€r0 yHIBEpPCAJbHHUX Ta IHTETPATUBHUX MO-
JIeNei, 3aCTOCOBYBAHHMX ISl CHHTE3Y 00'€K-
TiB, 1 SIKi € MOJICJIIMA HE OKPEMO B3SITOTO 00'-
€KTa, a MOIEISIMU BCIX O0'€KTIB, IO Haje-
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KaTh PO3TISTHYTOMY KJacoBi (MOIEILIIO Ci-
MeicTBa 00'€KTiB ab0 cUCTEM).

TakuM 4YMHOM, TE€HEpPYIOYe MPOrpamy-
BaHHA — 1€ aBTOMAaTH30BaHE BUPOOHULITBO
IIPOTPaMHHUX MPOIYKTIB 3 OKPEMHUX KOMIIOHE-
HTIB, HA MaHEp TOTO, 5K IIe BiAOyBa€eThCS IPHU
BUPOOHMLITBI TPOMHCIOBUX BHpOOiB. Kitro-
YOBUMHU MOMEHTAMHU TYT € VHigixayis, asmo-
Mamu3ayis 1 SHyuKicme.

s peamizanii mapagurmMu reHEpyro-
YOT0 MporpaMyBaHHs HeoOXizHi [6]:

- KOMIIOHEHTH peaJizailii, 3 ypaxyBaH-
HSM 3arajbHOi apXiTeKTypu HaHOl JiHIHKK
MIPOJIYKTIB,;

- MOJIeJIb 3HaHb IPO TpaHCIALi0 alc-
TPAaKTHUX BUMOT Y KOHKPETHI 3B'SI3KH KOMIIO-
HEHTIB;

- peamizallis WX 3HaHb y TeHepa-
TOpax.

CxeMaTH4HO, Y KOHTEKCT1 BUBHAYCHHS
apxitexktypu IC I'Tl Ha HaiiBumomy piBHi a0-
crpakuii, mapagurma ['Tl mpencraBieHa Ha
puc. 1.

IIpoekiiist TeXHOJIOTii PO3POOKH MPoO-
rPaMHHMX CHCTEM HA Mapaaurmy re-
HEPYI04YOro MPOrpaMyBaHHSA

OCHOBHUMH CKJIQJIOBUMHU KOHIICTIIIIT
TeHEepyI0YOoro MporpaMyBaHHs, IO BHUILIHBA-
10Th 3 napaaurmu ['11 e:

- dopmarizallis mpeaMeTHoi oomacTi 1
no0y/10Ba IPOCTOPY PIllICHb,

- MOBHU OMHCY TpPEIMETHUX obiacTeit
Ta MOBHO-OP1€HTOBAaHE MPOrpaMyBaHHS,

- METOAM peaji3alii 3aCTOCyBaHb Ha
OCHOBI MOB OITUCIB MpeAMETHUX objacTel i
MOBTOPHOTO BUKOPHCTAHHS T€HEPOBAHUX, Ta-
paMeTpu30BaHKX 1 KOH(IrypoBaHUX 00'€KTIB,;

- cremiaJbHe MOBHO-OPI€EHTOBaHE cCe-
penoBHINE peanizailii 3acToCyBaHb Ta 1HCTPY-
MEHTapiil po3poOKH 1 3aCTOCYBaHHS ITOBTOPHO
BHKOPHCTOBYBAHHX 00'€KTIB.

[Mapagurma i, BiAMOBIAHO, KOHIIEMIIIi
I'TI BrumBaroTh Ha TexHOOTII0 po3podku [1C
y cepenoButi ['TI. IJo6 BU3HAYNTH OCHOBHI
€JIEeMEHTH JIaHO1 TEXHOJIOT1i BUKOHAEMO IPO-
eKuito TexHosorii po3podku I1C Ha mapagur-
my I'TI (puc. 2).

OCHOBHUMH 11 €JIEMEHTaMH €.

- 3HAaHHA KOH}ITYyparlii;

- DSL-rexHounorti;

- TEXHOJIOT11 TeHepallii,

- TEXHOJIOT11 KOMITOHEHTIB.

CxJtam KOXKHOI 3 HMX NpeACTaBICHUM
Ha puc. 2.

DSL-mexnonozii mictatb.

- MOBH MpOrpaMyBaHHs (HAIPHKIA,
C++, JavaC#, Ada 2005);

- PO3IIUPIOBAaHI MOBH,

- HOB1 TEKCTyaJlbHI MOBH;

- rpadiyHi MOBH;

- IHTEpaKTHBHI TIOMIYHHKH Ta 1HTEp-
¢eiicu kopucTyBaya;

- TakoXX Oy/b-AKi KOMOIHAI] 3 BHIIE
nepepaxoBaHUX KOMITOHEHTIB.

®opmanbHi
cnenudikanii

TEHEPATOP

IIporpamua
cucremMa

Peno3uTtapiii 6azoBux
KOMIIOHEHTIB MOBTOP-
HOr0 BUKOPUCTAHHS

Puc. 1.CxemaTtnuHe npeacTaBIeHHS apaJurMi TeHEPYYOoro MporpaMmyBaHHs
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IIpocTtip npodaemu
- KoHuenTH crenrdikarii
JIOMEHa;
- BJIACTHBOCTI JJOMEHa

3uanns Koudirypauii
HENpaBHJIbHA KOMOIHAIS
BJIAaCTHUBOCTEHH;
BCTAHOBIIIOBAHHS 110
3aMOBYYBaHHIO;
3aJIC)KHOCTI 11O
3aMOBYYBaHHIO;

MpaBuiia KOHCTPYIOBAHHS;
OIITUMI3allis

IpocTip pimenp

eJIeMEeHTapHI KOMIIOHCHTH;
MaKCHMAJIbHO 3’ €IHYBaJIbHI;
MIHIMQJIBHO HaUITUIIKOBI

l

DSL -TexHoJorii
- MOBHU IIPOrpaMyBaHHS,;
- pO3UMHpIOBaJIbHI MOBH;
- HOBI TeKCTyaJbHi MOBY;
- rpa¢iuHi MOBH,

- IHTepaKTHBHI NOMIYHUKH;
- Oynb-sKi KOMOiHAIIT 3
BHIIIE PUBEICHUX

l

TexHoJorii resepamii
MPOCTUH MiAXi];
TeMIUIeHTH Ta Qpeimu;
cucteMHu TpaHchopmaii;

MOBH IPOTPaMyBaHHS 3

MiATPUMKOIO METaIrporpa-

MyBaHHS;
PO3LINPIOBAIBHI CUCTEMHU
MporpaMyBaHHs

i

TexHoJiOrii KOMIOHEHTIB

6a30Bi KOMIIOHEHTH;

KOMITOHEHTHI MOJENi;
AOII-ninxonu

Puc. 2.TIpoexkuis TeXHOJOTI] Ha TapaAUTrMy TeHEPYIOUOTro MPOrpaMyBaHHs

TexHoorii reHepaii BKIIOYaIOTh:

- TIPOCTHH MPOXITI;

- mabyioHu Ta Gppeimu;

- cucTeMHu TpaHcdopmMmalii, mo 3a-
0e3meuyioTh TpaHc(hOpMaIlio eIeMEHTIB OIHU-
Cy IOMEHY 3 MOBH BHIIOTO PIiBHS 10 MOBH
HU)KYOTO PiBHS (QK 10 BAKOHYBAHOT'O KOJY);

- MOBH MPOTpaMyBaHHS 3 MiITPUM-
KOO0 METanporpaMyBaHHS,

- PO3IIMPIOBAaHI CHCTEMH MPOTPaMy-
BaHHS.

KoMmnoHeHTHI TeXHONOT11 MICTSTh:

- 0a30Bl1 KOMIIOHEHTH,

- KOMIIOHEHTHI MOJEIII;

- AOP-migxomu (Tobro miaxo.u,
BJIACTHB1 AaCIEKTHO-OPIEHTOBAaHOMY TIporpa-
MYBaHHIO).

TumnoBi KOMIIOHEHTH IHTEIrPOBAHHO-
ro cepel0BMILNA FeHEPYIYOro Mpo-
rpaMmyBaHHS

V texuoiorii I'TI MoxxHa BUIUINTH JB1
OCHOBHHX (ha3u:

- MOJENIOBaHHS 1 creuu@ikyBaHHS
nomeny (ITpO);

- aBTOMaTWYHY TreHepailito koxay I1C.

[Ipu wmonemoBaHHi 1 cnerudikarii
JOMEHY JBoMa (pyHIaMeHTaIbHUMHU TpoOIie-

MaMH, sIKi HeOOX1THO JOCIIXKYBaTH, € CKIIaJ
MPOOJIEMHUX MO8 MOOEN08aHH ma cneyui-
Kayiti 0oMeHy 1 CKIIaJl iHcmpyMeHmia Ojisi MO-
OentosanHs i cneyu@ikayii 0oOMeHy.

ABTOMAaTHYHY TEHEpalilo KOJy Ipo-
IpPaMHOI CHCTEMH BUKOHYIOTH 2eHepamopu i
nepemeoprogayi mooereil.

bazoBum enementom Texnosorii I'TI 1
aapom IC I'Tl, HaBkoJO siIKOrO OYyAYIOTHCS yCi
KOMIIOHEHTH, € peno3umapuil, y sKOMy HaKo-
MUYYIOTECS ~ NMOBMOPHO — BUKOPUCHIOBYBAHI
KomnoHenmu Ta 3Hauusa koughicypayii. TIBK
NPEJCTaBIAIOTh  CO0OI0  MapamMeTpH30BaHi
KOMIIOHEHTH CciMeiicTBa cucteM (mporpam)
JIOMEHY, IKi peai3yloTh ACsKi METOIU 00po-
Okxu 00’ exTiB gomeny. Ilin 3HaHHAMH KOH(DI-
rypatii po3yMi€TbCsl CYKYIHICTb MPaBUI, SIKi
BH3HAYalOTh BUKOHYBaHI KOMOiHAIlil, 3aJiex-
HOCTI 1 3HaYCHHS 332 3aMOBUYBAHHSM JJI PO3-
pOOITIOBAaHUX KOMITOHECHTIB.

o ckmagy mMoB crnenudikaiii Ta Mo-
JeIMOBaHHS IOMEHY BXOJISITh!

- moBH crieruikaritii gomeny (DSL);

- metamoBu cnenudikamii DSL mis
OIUCY MOTPIOHOT MOBHU crieudikallii KOHKpe-
THOTO JIOMEHY;

- npomixHi MoBu (XMI, XML, XSLT
Ta iH.);
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- rTpadiyni MoBM (Mozmeni Ta Mera-
MOJIeTi);

- MOBH IpOrpaMyBaHHS.

[HcTpymMeHTH f7i MOJAENIOBaHHS 1
cnenr@ikanii JOMEHY BKIIOYAIOTh!

- peaaKTOpH MOB;

- rpadivHi peaaKToOpH;

- 1HCTpyMeHTH TpoekTyBaHHs DSL
(penakrop meramoBu ommcy DSL Ta renepa-
top MmoBu DSL 3a ii orucom).

Oxpemuit knac kommnonenrtis IC I'TI
CKJIaJal0Th MeToau mpoekTyBaHHs DSL Tta
METOJIM MOJICNIIOBaHHS 1 crenudikaii gome-
HY, sIKI BUKOpHCTOBYE po3pooHuK I1C.

VY naHuil yac y paMKax I'€HEpyKU4Oro
MporpamMyBaHHs PO3pOOJIEHO JEKiIbKa CIIo-
co0iB renepaitii koay [7]. Cepen HUX MOXXKHA
BHUJIUTATH HACTYITHI:

- IMICTAHOBKH,

- MJICTAHOBKH 3 BUKOHAHHSM KOJIY;

- 00po0OmoBayi JTaHUX PEryJSIpHOi
CTPYKTYpH.

leneparmiss xomy, IO 3acHOBaHa Ha
IiJICTAaHOBKaX, MPHUIYCKaE, MO0 PO3poOIoBadY
CTBOpIOE 11a0JI0H KOy 1 Hablp JaHUX Yy cIie-
miambHOMY (OopMarti, a MOTIM, 3a JOTIOMOTOI0
JOMIOMIXKHOI MPOTrpamMH, BUKOHYE IIiICTaHOB-
Ky IuX AaHux y mabiod. HaGip Bukopucro-
BYBaHMX y IIAOJIOHI MiJCTAHOBOK MOXXE BHU-
3HaYaTUCAd AK CTATUYHO, TaK 1 JWUHAMIYHO.
Takuit miaAXig AOCUTh HAOYHHHA 1 MPOCTUU Y
BUKOPHUCTAHHI, OJIHAK Ma€ JIOCUTh OOMEXKECHY
00JIaCTh 3aCTOCYBaHHsS 1 BHMarae Iomnepe-
THBOI MIATOTOBKY MEpelaHuX IS MiACTaHOB-
KU JJaHUX.

Knacuunuii mpukiiaj migcTaHOBOK (3
JEeSIKUMHU  3aCTePeKCHHSAMH) —  IIa0JOHH
(templatesmoru C++.

HaGararo mmupiie MOXJIUBOCTI TpHU
reHepaii Koay 3 BUKOPUCTAaHHIM IiJCTaHOB-
KM 3 BUKOHaHHAM Kopay. LleW Bupa renepartii
BiJIPI3HAETHCS BiJl TOMEPEIHHOIO MOKIMBIC-
TIO 3aCTOCOBYBAaTH B IIa0JIOHI HE TIJIBKH ITiJI-
CTaHOBKH, aJi¢ TAKOX BCTaBKH BHUKOHYBAHOTO
KOy, 1110 Olepye MepeJaHuMH B IIa0JIOH Ja-
Humu. Kop, mo BUKOHYEThCS, HalJacriiie
BUKOPUCTOBYE MOBY, CIEIIalIbHO CTBOPEHY
JUIE KOHKPETHOTO THUMY IIa0JOHIB 1 sfKa Mic-
TAUTh OCHOBHI QJITOPUTMIYHI KOHCTPYKIIi1
(mpocrti posramyxenHs — |F, BuUKOHaHHS iTe-
pariiii 3a nepegaHuMH SIK TapaMeTpH CIUCKaM
— WHILE, muknu 3 3a7aH010 KUIBKICTIO 1Te-
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pauiii — FOR).

[Ipu yckilamHeHHI KOHCTPYKIIIH, 3a-
CTOCOBYBAaHMX Yy IIA0JIOHI, 1 30UIbIIEHHS MO-
MJIMBOCTE MOBH, 3MEHILIYETHCS HAOYHICTh
camuXx M1a0JIoHiIB.

Tperiit croci® reHeparii Koay 3acHO-
BaHUI Ha 00poOJIIOBaYaX MAHUX PEryJspHOT
CTPYKTYpPH 1 MPUITYCKA€E TTOBHUN MOAUT JaHUX
1 IXHBOTO MpeACTaBIEHHS. Y IbOMY BUIAAKY
mabJIoH BiZIrpae poiib 00poOIIroBavYa JaHUX 1
MUIIEThCSI Ha CrenianbHid MeramoBi. [lpu-
KJIaJloM MoXke TocayxXuTu XSLT-o6pobka
naHux, npeacrasieHux y XML- gopmari.

OCHOBHOIO TIepeBarolo IOro crnocody
reHeparlii Koy € MOXJIHBICTh OOpPOOKH JaHUX
CKJIQJTHOT CTPYKTYpH 0€3 MomepeIHbOi Mmiaro-
TOBKHM IMX JaHUX. [CHyBaHHS mepepaxoBaHUX
BHJIIB TeHeparlii Koay 0o0yMOBJICHO HEOIHOPI-
THICTIO PO3B'I3yBaHHUX y PaMKaX Te€HEpPYHYO-
ro MporpamMyBaHHs 3aJa4 1 CTPYKTYpH MeTa-
TAHHX.

[TuTaHHs PO BUKOPHUCTAHHS TOro abo
IHIIOTO CHocoO0y TeHepamii 3aJeXUTh Bij
YMOB KOHKPETHOI 3aJ1a4i 1 JaHUX, BUKOPHUCTO-
BYBaHUX JUJISl TAKO1 TeHEpaIlii.

['eneparopu 1 TmepeTBOpIOBaYl Mojie-
nei HanexaTh 10 kiacy inctpymeHTiB IC I'TI.
Cepen HUX MOYKHA BUJIUTUTH HACTYITHI:

- iHcTpyMeHTH TpaHcdopmaii (DSL-
TpaHchopMaTopu), AKi TpaHCHOPMYIOTH CIIe-
mudikaio romeny Ha MoBi DSL y exBiBase-
HTHUM OMUC Ha OJHIN 13 NMPOMIKHUX MOB
(XML, XSLT, XMI) abo Ha MOBi mporpamy-
BaHHS;

- DSL-xoMmiiATOpr  BHKOHYBaHOTO
KOy, fKi 13 cnenudikaiiii JTOMEHy T€HEepPYIOTh
BUKOHYBAHUH KOI;

- TIepeTBOPIOBaYI MOJIETIEH;

- KOMIUIATOPU 3 MOB  IpOrpamy-
BaHHS;

- KOMITUTATOPH 3 TPOMIKHUX MOB.

OcTtanHi 1Ba BUIU TEHEPATOPIB TAKOXK
TeHEepyIOTh BUKOHYBAHUN KOJI.

Baxnuotw cknagosowo IC I'Il e in-
mepgheticu, B TOMY 4HCII 1HTEpdehc Kopuc-
TyBaua, iHTepdelcu MiX IHCTpyMEHTaMu K
iHTepderic 13 6a30BoI0 MIATHOPMOIO peasiza-
ii IC T'TL

Ha puc. 3 moka3zaHa KoHIeNTyajabHa
apxitekrypa pernozutapito IC I'Tl, a Ha puc. 4
— kjacudikaiis KOMIIOHEHTIB TumoBoro IC
I'TI.
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Peno3uTapiii inTerpoBanoro
cepel0BHINA reHEPYIOYOro
nporpamMmyBaHHS

A4

A 4

KoMnoneHTH Ta
koH(irypaii

Menena:xep
< peno3uTapiio

Aprtedaktu
po3pobku IIC

Y

A

KommouenTu cimeiicTBa
MpPOTrpaMHUX CHCTEM

A

3HaHHS PO
koHirypamii

Puc. 3. KonnenryanapHa apXiTEKTypa perno3uTapiio iHTErpOBaHOTO
CepeIOBHUIIIAa TEHEPYIOYOT0o MPOrpaMyBaHHs

ba3oBa miargopma iHTerpoBaHoOro
cepeIoBHILA FeHEePYy40ro nporpa-
MYBaHHA

VY saxocti 6a30Boi miuardopmu peaiti-
sarii IC I'Tl mamMu 3amporoHOBaHO cepeno-
sunie Eclipse [8]. Eclipsesae moBuicTiO Bij-
KPUTUA BUXITHUA KON 1 PO3BUHYTHH Mexa-
HI3M pO3IIMPCHHS CepeloBHIa. BipTyaibHa
MalliHa MOBH Javao3Boiisie BUKOPUCTOBY-
BaTH cepenosuine Eclipsena piznux miatdo-
pmax, Bkmodaroun Windowsi UNIX. V Bu-
XITHUX TEKCTaX HAJAE€ThCS CEPEOBHILE PO3-
poOKHM 11t MOBH Java —OCHOBHOT MOBH TIPO-
rpamyBanHsi Eclipse. Haparotbes Takox 3a-
cobwu inTerpariii B EclipsexomminastopiB MoBU
C++ 30BHIIHIX po3pobitoBauiB. [TapanensHo
BEIYThCS TPOEKTH 3 BIAKPUTUM BUXITHUM
KOJIOM 1 JJisl Py 1HIIMX MOB MPOTpaMyBaH-
HA. YCl Il TPOEKTH BUKOPHUCTOBYIOTH CTaH/a-
PTHI  MexaHi3mMu po3uiupeHHs cepedosuya
Eclipse.

Ha Bubip Eclipsesik 6azoBoro cepeso-
BHINA BIUIMHYJIW JIBI BaXJIMBI BJIIACTHBOCTI
Eclipse.

[Tepmroro 3 HUX € HagaHHS 3acO01B IS
PO3pOOKH iHTepdeiicy KOpHCTyBaya,
OpIEHTOBAaHOTO HAa BUKOPUCTAHHS KOHKPETHOI
MOBH mporpamyBaHHs. CyKyIHICTh TaKHX
eJeMeHTIB iHTepdelcy KopucTyBada sl Te-

permsiny (Views) i pemarysanus (editors)in-
dbopmMarlii oTpuMano Ha3BY nepcneKmusu ce-
peoosuwa EClipse. Bei enemMeHTH mepCreKTH-
BU TPEICTABISIFOTHCS HAa OKpeMil 3aKiiamii
cepenoBuma. IcHyroUMit y  CcepeloBHIII
Eclipsepenakrop mporpam moxxe OyTH JIETKO
PO3UIUPEHUI Y CHHTAKCUYHO OPIEHTOBAHUI
peakTop KOHKPETHOT MOBH IPOTPaMyBaHHS.
Jnst aiiniB mpoekTy MOXyTb OyTH 3aaaHi
GbUTBTPH, 110 JO3BOJISIOTH BU3HAYUTH (Al 3
TEKCTaMM Iporpam H iHIII pecypcH, 10 Ha-
JeKaTh JI0 TIEPCTICKTHBH MOBH  IPOTPaMYy-
BaHHS.

Jlpyroro BasKJIMBOIO ISl HAC BIACTUBI-
ctio Eclipsee MoXIHMBICTh JOMOBHEHHS BXKE
ICHYIOUMX MOJIYJIIB CEpeIOBHUINA K HOBUMH,
TaK 1 paHime po3poOJIeHUMH THCTPYMEHTaMHU
4yepe3 CTaHAapPTHI TOUYKU PO3IIHPECHHS.

[Tnardpopma Eclipse takox mae pos-
IIUPIOBAHY apXiTEKTypy MOAYJIB, IO Tif-
KIIIOYal0ThCsl (TUIArMHIB), sKa JTO3BOJISE Ipa-
moBat B IC I'TI mpakTtuyHO 3 OYyIb-SKHM
TUTIOM JaHuX. Po3po0ioBad TakoX MOXKeE
PO3pOo0JIATH CBOT BJIACHI MOJYJI1, IO T1AKITIO-
YalThCA, A7 poOOTH 3 OYIb-IKHMMH IHIIMMHU
o0'ekTamu a00 BUKOPHUCTOBYBAaTH TOTOBI MO-
aym “Tperix” BUPOOHHMKIB —B 000X BHUIAJKaX
HOBI MOJIYJIi, IO MiJKJIIOYAITHCS, PO30PHUM
00pa3oM IJIKOM IHTErPYIOThCS 3 1CHYIOUUMH
IHCTpYMEHTaMH.
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InTerpoBane cepegoBuine
TeHepyI4oro NporpaMyBaHHs

i l

l i

InTepdeiicu

Po3pobku DSL

Penakropu moB

I'padiuni pexaktopu

T'enepaTopu

DSL-komminsTopu Ta

Komminsitopu 3 MoB

TecTyBaHHA Ta
Bepudikaii

BbasoBa niuatdopma
ECLIPSE MoBu IncrpymenTn
» IlporpamyBaHHs Peno3urapiii
> XML
TIpomixHi
XSLT
> MeTamoBu
> Moneni
> Tpadiuni
|
DsL nepeTsopioBati
Mojeneit
nporpaMyBaHHS Ta
NPOMIKHUX MOB
. .
Kopucrysaua MiXKOMIOHECHTHH MixnaardopMeHHU I

Puc. 4. KoMIOHEHTH iHTETPOBAHOTO CEPEIOBHILA TEHEPYIOUOTO IPOTpaMyBaHHs

Came TOMY HaMH TPOIIOHYETHCSA Y
axocTi 6azoBoi iardpopmu st IC I'Tl Buko-
pucroByBatu cepenosuine Eclipse — six Bia-
KpUTY Tu1aThopMy JUIst iHTerparii iIHCTpyMEeH-
Tapito, KA MATPUMYETHCS BETUKHUM 1 IMOCTIMN-
HO PO3LIMPIOBAHUM CITIBTOBapPUCTBOM KOMIIa-
HIM-BUPOOHUKIB 1HCTpyMeHTIB. [lpm mpomy
mwiargpopma Eclipse 3abesneuye intepdeiicu
(Touku po3MIMPEHHS) IS MPO30POi iHTErpa-
1ii IHCTpyMEHTIB. Y pe3yibTarTi BeCh iHCTPY-
MEHTapiii IHTETPOBAHOTO CEPENOBUINA TEeHE-
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pPYIOUYOTO TMPOrpaMyBaHHS MaTHUME €IUHHN
rpagiyHUi CTUIb 1 KOPUCTYBayeBl HE MpU-
HIeThCs 3aHOBO BHBYATH KOPHCTYBAJIbHHIIb-
Kl iHTepeic KOKHOTO OKPEMOro IHCTPY-
MEHTa a00 KOXHOI IHCTPYMEHTAIbHOI ILIaT-

bopmu.

ApXiTeKTypa IHTErpoOBaHOro cepeno-

BHUIIA TEHEPYIOYOI'0 NIPOrpaMyBaHHA
SIK OCHOBHUI pe3ynbTaT JOCIIKEHHS
HaMM BHU3HA4YCHA MOJIENIb apXiTEKTypH 1HTET-
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POBAaHOTO CepeloBHUIA TE€HEPYIUOro mpo-
rpaMyBaHHS, sIKa TIOKa3aHa Ha puc. 5.

VY Hili MOXHa BUAUTUTH TPU BEIIUKHX
OJIOKU:

- IHCTpyMEHTaJIbHE CEpEIOBUILE
pO3po0KH;

- pemno3uTapii;

- 0a3oBy miardopmy.

CkJ1az KO’)KHOTO 3 HHUX BiIOOpakeHui
Ha puc. 5, sk 1 TunoBi komnonentu IC ITI,
iHTepdeiicn MK KOMIIOHEHTaMHM 1 MiX iH-
CTPyMEHTaMH Ta KOPHUCTYBaueM-pO3pOOHU-
koM IIC, cxema ctBOopeHHs omnucy [IpO Ta
Horo mnepeTBOpeHHs y BUKoHyBaHuil koj [1C.

3pemTo MoAaMo npuHyunu noo6yoo-
8U cepedosuULa 2eHEPYIOU020 NPOSPAMYBAHHSL
Ha KOMNOHEHMHIU OCHOSI, 3aNpPOIOHOBAHI
B.M. I'puiiesxo.

SIK BHILE3a3HAYEHO, JJISI KOXKHOTO Ci-
MEHCTBa 3acTOCYBaHb (CHCTEM 1 IIporpam)
Mae ctoproBatucs coe IC I'Tl, mo Bkitouae
KOHKpeTHI KommoHeHTH. [Iporec moOymoBu
IC I'Il cknagaetsest 3 11 HaCTYmHHUX KPOKIB:

1) BH3HAYCHHS 3MICTy 1 TpaHHIb
npenMeTHoi oOrjacti, s sAKOi OymyeTbes

CEpEeIOBHIIIE,

2) BU3HAYCHHS MOJEIEH s 00paHoi
npenMeTHoi 005acTi, iXHIX BIACTHBOCTEH 1
B3a€MO3B'SI3KIB;

3) BU3HAYCHHS (POPMAIBLHOTO anapara
MPEACTABICHHS IPEIMETHOI 00J1acTi;

4) BU3HAYCHHS MOBHHUX 3aCO0IB OMHUCY
1 pillIeHHs 33724 Y IPEeIMETHIi 0071acTi,

5) BU3HAUCHHS OCHOBHUX apXiTEKTyp-
HUX 1 IPOEKTHUX PIIIEHb JIs 3aCTOCYBaHb 13
peIMeTHOT 00J1acTi;

6) Bubip frameworksmist 3actocyBanb
13 MpeIMeTHOT 00JIacTi,

7) peanizamis templates kommoHeHTiB
JUISL 3aCTOCYBaHb 13 TIPEIMETHOI 00J1acTi;

8) Bu3HaueHHS (OPMATBHUX MPABUIT i
MOBHHUX 3aco0iB TeHepallii, mapaMmerpu3ariii,
KoHbirypyBanHs s templatesi  komro-
HEHTIB;

9) Bubip i/ab0 po3pobKa reHepaTopiB
s templates;

10) Bubip i1 peamizariis 3aco0iB s
KOH(QITypyBaHHS 1 pO3TOPHEHHS 3aCTOCYBaHb,

11) Bubip i peamnizariist 3aco0iB 00p00-
KU BUMOT JIO CTBOPIOBAaHUX 3aCTOCYBaHb.

IncTpyMeHTaIbHE cepeloBHILE PO3POOKH
InTepoeiic koprcTyBaua DSL-kommimsitop  —— Buxonysanuii xox I1C
‘ A A
v v v v
- T i 3acobu po3pobkH Penaxroy i E
I'padpiuni peraxropu ekcg]ggi_ppgﬁgggglﬂ»{ MOB DpSLp %SL P K;;‘:;?;g’(ﬁ 3 Kowmrinsitop 3 MoBI
¢ ¢ MOBH MpOrpaMyBaHHsl
v MeramoBa st T'eneparop Moga f f
omcy DSL DSL DSL
Mogeni Ta mwabnonu MoBH porpamyBaHHst Hﬁ:ﬁ{m‘;ﬁﬂa Tporpava Ha
MOBI MOBI IIPOrpaMyBaHHs
C T A
nerdikanis
mosu DSL
P Inctpyment
Cremmixanii nomeny ([IpO) —» DyMeHT |
TpaHcdopmaryi
Penozurapiii
Menemxep
perno3uTapiro
\ 4 v A A4
KomrmonenTr 3HaHHA TIPO § §
Touku Bxoay cimeiicrsa [1C Koupirypauii ApredaxTi po3pooKI Touku BXxOIY

h 4

Bazosa miardgopma IC I'l

A

Cepenosuie ECLIPSE |  Onepauiiie cepenosuwe (Windows, Unix, Linux, ...)

Puc. 5. Mopens apXiTeKTypH iHTErPOBAHOTO CEPEAOBHINA TEHEPYIOUOTO MPOTPaMyBaHHS
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OcHoBOI0O 11 TOOYJOBH 1HTErpOBa-
HOTO CEpEellOBHINA TEHEPYIYOro Iporpamy-
BaHHA €, TO-Tiepine, TUMoBa apxitekrypa IC
I'TI, mo-npyre, HasSBHICTh BIAMOBIIHUX KOM-
MOHEHTIB (BKJIFOUAIOYM EK3eMILISIPU 1HCTPY-
MEHTapif0) i3 KJIaCiB THITOBMX KOMITOHEHTIB
IC T'TI. Came Bu3HA4YeHHS HEOOXITHHUX €K3e-
MIUISIPIB KOMIIOHEHTIB y 3aJIEKHOCTI BiJl CIie-
mudiku [IpO, ix n06ip Ta/abo po3podka (y
BHUIIAJIKY BIICYTHOCTI MMOTPIOHKX) € OCHOBHUM
CTPMD)KHEM Ipoliecy MoOyJOBU IHTETPOBAHOTO
Cepe/IOBHINA TEHEPYIOUOro MpOorpamMyBaHHS
Ha KOMIIOHEHTHI! OCHOBI.
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