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NEPIAHYH

270 TTPWIYA OTAdIA TNG ETTIOTIAUNG TWV UTTOAOYIOTWY, N d1adikagia avattu¢ng YAwoowv
ATav Pia TTOAU Koivr) dpaocTnpIdTNTa PE PEYAAO €peuvnTIKO evdla@Epov. MoAU ouxvd ol
TTPOYPAPMATIOTEG O€ MIa TTPOOTTABEIa va auéAoouV TNV TTAPAYWYIKOTNTA TOUG KOl VO
ATTOKPUWOUV TNV TTOAUTTAOKOTNTA TOU CUCTAPOTOG TTOU AvATITUOOOUV QUEAvVOouv TO
ETTTEDO TNG APAIPEONG dNUIOUPYWVTAG YAWOOEG €IBIKOU OKOTTOU. 2€ QvTiBeon PE TIG
YAWOOEG YEVIKOU OKOTTOU, Ol YAWOOEG AUTEG OTOXEUOUV O€ €va TTOAU TTEPIOPICHEVO
Tedi0  EQAPUOYNAG, ME TIOAU OUYKEKPIUEVA XapakTnPIoTIKA. QoTtdéoo, €va Paciko
TTPOBANPO OTNV TTAPATIAVW TTPOCEYYION TTAPAUEVEI N KATAOKEUR €vOG ouvOAlou atrd
gepyaAeia 1TOU Ba uttooTnpiCouv TN yYAwooa auTr. ZTa TTAQIOIO TNG OITTAWMATIKAG
epyaciag, HEAETWVTAI Ta BACIKA XOPAKTNPIOTIKA TnG Oladikaciag TTou Pacifetal o€
MOVTEAQ Kal N OTToia UTTOOXETAI TV AVTIMETWTTION TOU TTapatrdvw TTpoBAfRuartog. Etriong,
ETIXEIPEITAI N AVATITUEN MIOG VEQG YAWOOOG €10IKoU OKOTToU Kal 0 OXedIOoUOG Kal
UAOTTOINCN €VOG ETTEKTACIMOU TTEPIBAAAOVTOG dNUIOUPYIOG KAl EAEYXOU €QAPUOYWYV Yia
TTAATQOPUES DIAXUTOU UTTOAOYIOHOU, OTTOU N UTTOOTAPIEN atTo TETola TTEPIBAAAOVTA €XEI
aTrodeIXOEi KPIoIWOG TTapAyovTag yia TNV uloBETnon Twv AUCEwV TTou TTpoTEivovTal. To
TePIBAANOV auTd XpnoiyoTrolei w¢ Baon Tnv TTAaT@Opua Tou Eclipse kai €1mekTeivel Tn

AEITOUPYIKOTNTA TNG XPNOIMOTTIOIWVTAG TO INXAVIONO TwV apBpwudTwy (plug-ins).

OEMATIKH MNEPIOXH: avatrtugn Baoiopévn o JovTéAd, dIAXUTOG UTTOAOYIONOG
NAEZ=ZEIZ KAEIAIA: yAwooeg €181koU OKOTToU, avAaTTTuén BacIiOPEVn O€ HOVTEAQ, PETO-
MOVTEANO, HOVTENO, YEVVITOPAGS TTAPAYWYNS KWOIKA, OAOKANPWUEVO

TEPIBAAAOV avATITUENG



ABSTRACT

In early stages of computer science, the process of language development was a very
common activity with a high research interest. Very often, in an effort to increase their
productivity and hide the complexity of the system they develop, the programmers
increase the abstraction level by creating domain-specific languages. In contrast with
the general purpose languages, these languages aim in a very limited application
domain with very specific characteristics. However, a basic problem in the above
approach remains the development of a toolset that will support this language. In this
master thesis, we study the basic characteristics of the process that is based on models
and which promise the confrontation of the above problem. Also, the development of a
domain-specific language and the design and implementation of an extensible
application creation and testing environment for pervasive computing platforms is
attempted, where the support of such environments has been proved a critical factor for
the adoption of the proposed solutions. This environment is based on the Eclipse

platform and extends its functionality using the plug-in mechanism.

SUBJECT AREA: model driven development, pervasive computing
KEYWORDS: domain specific languages, model driven development, metamodel,

model, code generator, IDE



EYXAPIZTIEZ

210 onueio auto, Ba BeAa va euxapioTAowW Bepud Tov €TMIBAETTOVTA TNG EPYOTIAG, K.
EuotdBio XatlneuBuuiddn, emmikoupo kabnynt Tou Tupnuatog [MANpo@opikAg Kai
TnAemkoivwviwy Tou EBvikou KatrodioTpiakou lMNavetmioTnuiou ABnvwy yia TV gukaipia
TTOU pou €dwoe va aoXoAnBw pe TO evdiagépov autd Béua oTa TAqioIa Twv
dpaCTNPIOTATWY TNG EPEUVNTIKIAG TOU OpAdag. Or XProlYeg TTapaTnPnoEiS TOu, N
OIOKPITIKOTATA TOU KAl N EUTTIOTOOUVN TTPOG TOUG CUVEPYATEG TOU, QVAUPICRATNTA Eival
OTOIXEIO TOU XAPOKTAPA TOU TTOU TOV dIaKPivouv w¢ dvBpwTTo Kal wg kadnyntr. QoTéoo,
TO €UXAPIOTO KAl ONMIOUPYIKO KAipa TTOU ETTIKPATEI OTA TTAQICIQ TNG €PEUVNTIKAG TOU

opdadag ival n KaAuTepn atrddEIgN Yo OAA TA TTAPATTAVW.

‘Eva aképa Tagidl Aoimrov E@race oto TEAog Tou! H OimmAwpaTiKA auTh gpyacia,
OAOKANPwONKe! ZuvtagIdiwTeg, Ta PEAN TNG opddag didyxuTou utTtoAoyiopou! Oa ATtav
TTapdAcipn Aoimmév va unv euxapioTriow 10 BaaciAn, 1o BagiAn (vpap) kai tov KworTa,
uTTOWnN@IoUG OIBAKTOPEG TOU TUARUATOG [ANPOQYOPIKAG Kal TNAETTIKOIVWVIWY, YIO TIG
TTaPATNPAOEIS TOUG KaB’™ OAn Tn didpkKela ekTTOVNONG TNG €pyaciag autig aAAd kal yia
TNV AVOXH) TOUG OTNV ETTIHOVI] HOU OTN AeTTTOUEPEIa OTN @dAon TnNG uAotroinong. Idiaitepa,
opeiAw éva PHEYAAO EUXAPIOTW, OTO ouvePYATn Kal giAo Oducaoéa, TTou Pe Tov TPOTTO TOU,
PPOVTIOE Ol WPEG TTOU TTEPACANE OTO idI0 ypageio va gival eUXAPIOTEG Kal TTOAU
onuioupyikéG. ‘ETol, ptropei TEAIKA va pn @tacaue otnv 16akn, aAAd ciyoupa, €ipaoTe

TTAEOV TTEPIOCOTEPO TTOAUTAEIOEUEVOIL. ..

NoéuBpiog 2009,
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AvaTITugn epyaAeiwy yia YAWooeg €101KoU OKOTTOU Kal EQApUOYR 0To BIGXUTO UTTOAOYIOUS

NMPOAOIOZz

H Trapouca JImmAwPATIK epyacia  ekmrovnOnke oTa TrAgicia Tou MeTaTTTUXIOKOU
Mpoypdpuarog Zmmoudwy, oTnv kareuBuvon «lMponyuéva MNMAnpogoplakd ZuoTAuaTay,
Tou TuAuatog MANPo@opIKAG Kal TnAemmkoivwviwy Tou EBvikoU kai KatrodioTpiakou
MavemmoTnuiou ABnvwy. To avTIKEINEVO TNG €pyaciag €ival n PMEAETN Kal n ATTOTIMNON
TWV BACIKOTEPWY TEXVIKWV YIO TNV AVATITULN UTTOOTNPIKTIKWY £PYAALIWV yIO YAWOOEG
€I0IKOU OKOTTOU ME OTOXO TNV avATTuén €vOG OAOKANPWUEVOU  ETTEKTACIKOU
TEPIBAANOVTOG aVvATITUENG KAl €AEyXOU  €Qapuoywyv  yia  TrepIBAAAovTa  didyxuTou
uttoAoyiopoU. EKTOC atmd TIC TTapadoOCIaKEG TEXVIKEG aVvATITUENG YAWOOWV TTOU
Baoifovtalr oTnVv 10XUpAd BepeAlwpévn Bewpia Twv HPETAYAWTTIOTWY, HIA EVAOAAOKTIKN
TPOoEyyIion PaoIiouévn O HMOVTEAQ XPNOIUOTTOIEITAlI OAOEva KOl TTEPICOOTEPO T
TeAeuTaia xpdvia. ZT1a TTAAicIa TNG £pyaciag, PEAETWVTAI OI BACIKEG QPXEC KAl TEXVIKEG

TNG TTPOCEYYIONG QUTAG Kal UIOBETOUVTAI YIO TNV ETTITEUEN TOU TTAPATTAVW GTOXOU.

H epeuvnTikl opada didxutou UTTOAoyIoPoU Tou  TUAMOTOG  [TANPOQOPIKNAG  Kal
TNAETTIKOIVWVIWVY OTA TTAQICIA TWV €PEUVNTIKWY TNG OPACTNPIOTATWY AVATITUCOEl MId
TTAATQOPUA YIa ouvePYaTIKES (collaborative) epapuoyég e etTiyvwon Tou TEPIBAAAOVTOG
(context aware) yia kivnToUg kKOuPoug. To KUpIO MEPOG TNG TTAATPOPUASC QUTAG
arroteAeital amd TO KATAANAO evOIGUECO AOYIOUIKO PEOO OTO OTIOIO  YiveTal n
EYKATAOTAON TWV EQAPPOYWYV. 2Ta TTAdICIO TNG DITTAWMOTIKAG, ETTIXEIPEITAI O OXEDIAOUOG
Kali n uAotroinon Mg YAwooag povrehotroinong  €0IKOU  OKOTToU  Kal  €vOG
oAokAnpwuévou TTEPIBAANOVTOC avATITUENG TETOIWY £QAPUOYWY TTOU OKOTTO £XOUV Va
augroouv TNV OIEICOUTIKOTATA TNG TTAATPOPUAG OTOUG TEAIKOUG XPNOTES. AG ONUEIWBEI
OTI, TO KEiPEVO TTOU aKOAOUBEi ouvodeUeTal aTTd TTNYAIo KWAIKA O OTT0I0G BPICKETAI OTOV

avTioTOIXO YNPIaKo BioKO.
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AvaTTTUgn epyaleiwv yia YAWOOEeG €I01KOU OKOTTOU Kal EQapuoyn oTo 8IGXUTO UTTOAOYIoUS

MEPOZ A: OEMEAIQAEIZ APXEZ — BAZIKEZ ENNOIEZ

1. EIZAFQrH

11 Tlevika

210 TTpWIYa OTadia TNG ETMOTAMNG TWV UTTOAOYIOTWY, N diadikaoia avaTtTuéng véwv
YAwoowv ATV JIa TTApa TTOAU KOIv) dpaoTnpIOTNTA YE MEYAAO €PEUVNTIKO €VOIOPEPOV
[19]. NMapdAa autd, TTPOG TO TEAOG TNG TTPONYyoUUEVNG XIAIETIOG, N TEXVN TNG AvATITUENG
YAwoowv 1Tpoopi{dTav Puévo yia KATToloug TTOAU €101Kkoug. QoTO00, 0 OAN TNV 10TOPIA
Tou Trediou TNG avAaTTUENG AOYIOMIKOU, Ol TTPOYPOMMATIOTEG OIapKWS avalntouv
O1ApopPOoUG TPOTTOUG VA BEATIWOOUV THV TTAPAYWYIKOTNTA TOUG, QUEAVOVTAG TO ETTITTEDO
TNG aQaipeong oTo oTToio doUAsUouv. BaoikéG apxéG TOU TTPOYPOUMATIONOU OTTWG TO
DRY (Don’'t Repeat Yourself) kai o dlaxwpiopog o€ uttopovadeg (modularization)
OTOXEUOUV OTNV UWNARl ouvoxn Kal XaunAn €¢aptnon MeTagu Twv CUCTATIKWY TOU
AVOTITUOOONEVOU AOYIONIKOU, CUVEIOPEPOVTAG TTEPICCOTEPO TTPOG TNV KATEUBUVON QUTH.
MapoAa autd, ol €&eAielg OTIC TTAPAdOCIAKEG YAWOOES TTPOYPAUMATIONOU KAl YAWOOEG
MOVTEAOTTOINONG CUVEICPEPOUV OXETIKA Aiyo OTNV TTAPAYWYIKOTNTA — TOUAAGXIOTOV AV TIG
OUYKPIVOUWE PE TNV augnon TnG TTapaywylkOTNTAg TTou KEPONONKE OTAV PETAKIVNOAKAUE
atré Toug assemblers oTIG YAWOOEG TPITNG YEVIAG (3GLS) dEKAETIEG TIPIV.

‘ETo1, TNV TeAeuTaio OEKAETIA TTAPATNPEITAI MIA Avayévvnon TOU €vOIAQEPOVTOG VIO
oxedlaopd yAwoowv €1dIkou  okotmrou  (domain  specific languages) TToU
XpnoigoTtrolouvTal KAtrou ot diadikacia avatmtuéng Aoyiouikou. MAWOOES Kal epyaAcia
TToU KaTtaokeudldovTal yia va AUVOUV €va OUYKEKPIYEVO TTPOBANMO Ta KATAQPEPVOUV
oxXedOV TTAvTa KAAUTEPA ATTO TIG QVTIOTOIXEG YAWOOEG KAl €PYAAEia yeVIKOU OKOTTOU.
QoT1600, N KATAOKEUH YAWOOWV Yia TTOAU OuyKeKpIpéva TTedia EaKOAOUBET va atToTeAEI
éva TTapa TTOAU OUOKOAO gyxeipnua ue peyAAeg TTpokANoelg. O oxedlaoTAS TNG YAWooag
(language designer) €k16¢ aTTd TIC €EEIBIKEUNEVEG YVWOEIG OTNV KATOOKEUN YAWOOWV
TTOU TTPETTEI va DIABETEL, TTPETTEI va YVWPICEl KAAG Kal TIG £€VVOIEG TOU TTEQIOU OTO OTTOIO
arreuBuveTal. Av AGBel Kaveig uttdwn Kal To YEYOVOS OTI TTOAAEG QOpPEG ival avayKkaio o
TEAIKOG XpAoTnG (end user) i o €dikGG Tou Trediou (domain expert), TTOU TIG
TTEPICCOTEPEG POPEC OeV gival EUTTEIPOG TTPOYPOAUMATIOTAG, OTI TTPETTEI VA TTAPAEE!
ATTOOOTIKA KAl AgIOTTIOTA £QAPUOYEG TOTE TO OAO EyXEIPNUA YivETAI AKOUA TTI0 OUOKOAO.
MNa 10 okoTrd auTtd N avATITUEN TWV EQAPUOYWYV Ba TTPETTEI VO TTPAYUATOTTOIEITAI O€ OCO0

T0 duvaTOV UYPNASTEPO ETTITTEDO KAl VA YIVETAI EKTEVAG XPON TWV EVVOIWV TOU TTEDIOU.

Eudyyehog E. Nopikdg 11



AvaTITugn epyaAeiwy yia YAWooeg €101KoU OKOTTOU Kal EQApUOYR 0To BIGXUTO UTTOAOYIOUS

Av Kal ol TTapadooIoKEG TEXVIKEG avdaTTTugng YAwoowv BacifovTal TTdvw oTnv KaAd
Bepehiwpévn Bewpia Twv peTayAwTTioTwy (compilers) [8] kal xpnoiuoTTolouvTal oXedOV
€¢’ ONOKAApOU yIO TNV QVATITUEN YAWOOWV UTTO HOPQr KEIMEVOU, QAiVETAI va [N
KOAUTTITOUV QTTOTEAECHATIKG TnVv TIPOCEyyIon auTh. H TTapaywyr] UTTOOTNPIKTIKWY
EPYOAEiwV TTapauével gia XeipokivnTn dladikacia Kal atmmoTeAei Eva xpovoBopo Kal
TTEPITTAOKO EYXEIPNUA. ZTO ONUEIO AUTO £va VEO TTPOYPAMUOTIOTIKO TTAPAdEIYHA yIa TAV
KATaoKeur YAwoowyv €I0IKOU OKOTTOU €pXeETal va KAvel 1n dlagopd. H avarmtuén
Aoyiopikou Baoiopévn o€ povtéAa (Model Driven Software Development - MDSD) [6] kai
€I0IKOTEPA N povTeAoTToinon ouykekpiuévou TTediou (Domain Specific Modeling - DSM)
[1] oToxever otnv aufnon Tou ETMITTEOOU QPAIPECNS QVATITUENG E€QAPUOYWYV YIa
OUYKeKpIPéva TTedia opidovrag Tn AUon e €vvoleg TTOU OXETiCovial AUECA ME TO
TPOBANUa Tou TreEdiou. H Tpooéyyion autr, TIPOC@EPEl €TTiong TN duvaTdTnTa
QVATITUENG BIAPOPETIKWYV BIAKPITWY CUVTACEWY YyIa Ta OTIYUIOTUTTA TNG YAWOOAG TTEpAv
atmrd TN KAQOOIKN HOP@r KEIPEVOU. TO KUPIOTEPO TTAEOVEKTNNA OPWG TNG TTPOCEYYIONG
auTtg, Oev eival kAT AANo Tépa ammd Tnv aufavopevn d1ABeon OAOKANPWHEVWV
TEPIBAAAOVTWY TTOU UTTOOTNPICOUV TN dnuioupyia TETOIWV AUCEWV KAl QUTOUATOTTOIOUV
o€ MEYGAO PBaBud TNV avdatrTugn UTTOOTNPIKTIKWY €PYOAEiWV yia TIG UTTO avdatTu¢n
yAwaooeg. ‘ETo1, 0 oxXedla0TAG TNG YAWOOAG PTTOPET ypriyopa Kal PE PIKPR TTpooTTdbeia
va dnuIoupynoel OxI MOVO MIa véa yYAwooa aAAG kal OAo TO avaykaio oUVOAo atrd

gpyaAcia yia xprion TG YAwooag auTng.

1.2 AVTIKEIJEVO TNG EpYaTiag

2KOTTO TNG €pyaciag OTTOTEAE N PEAETN TWV TEXVIKWV QVATITUENG YAWOOWV €0IKOU
okoTroU KaBwg kal n dladikacia TTapaywyng evog ocuvolou atrd epyaleia TTou Tnv
utrooTnpiouv. Ol TTEPICCOTEPEG VEEG IOEEC OTNV AVATITUEN AoyIOPIKOU ouvhBwg gival
OTNV oucia TTPAYUATIKEG TTapaAAayEC TTAvw o€ TTAAIEG 10€eC. H dImmAwpaTIK auTth,
TTEPIYPAPEl MIA ATTO AUTEG, TNV OAOEvA KAl TTEPIOCOOTEPO QVATITUOOOUEVN 10€A HIOG
KAGoNG atro TTePIBAAAOVTA KAl TEXVIKEG UTTO TOV OPO avATITUEN AOYIOHIKOU Baciopévn o€
MovTéAa. H ouvelopopd TNG epyaciag EyKeITal OTO YeEYovoS TnG Xprnong evog state-of-the-
art epIBdAAovTOC avaTTuéng TéTolwv AUCEwv TTou Baciletal oTnv TTAATQOPUA TOU
Eclipse, yia Tnv mapaywyn YI0g véag yAwoodg €10IKoU OKOTTOU Kal €VOG ETTEKTACIUOU
TEPIBAAAOVTOG AVATITUENG Kal EAEYXOU £QAPUOYWY TTOU TTPOoopifovTal yia TTAATQPOPUES
d1dxutou uttoAoyiopou. To TepIBGAAOV auTd okoTTelel 0Tn dIEUKOAUVON TNG AVATITUENG

EEUTTVWV EQAPUOYWV YIa KIVNTOUG KOPPBOUG evw n Xprnon tTng véag auTig yAwooag
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augdavel To €TTTTEDO TNG APAiIPECNG OTO OTTOI0 AUTEG dnuioupyouvTal. Me Tov TPOTTO aUTO,
MeAeTATal O BaBPOG uIBETNONG Kal n aug¢non TNG dIEICOUTIKOTNTAG MIAS TTAATQOPUAG
OIAXUTOU UTTOAOYIOPOU aTTO TOUG TEAIKOUG XPAOTEG.

lNa 1o okomd autd, n epyacia diaxwpiletal o€ dUO PBACIKA PEPN. ZTO TTPWTO HEPOG
MEAETWVTAI TO BACIKA XAPAKTNPIOTIKA TWV YAWCOWV €10IKOU OKOTTOU, TTapoucidlovTal ol
BepeNdEIC apxEC TNG TTAPAdOCIOKAG QVATITUENG YAWOOWV Kal TNG QvAaTITUENng
BaoiopEvNG o€ HOVTEAND. ZTO OEUTEPO PEPOG TTEPIYPAPETAI AVAAUTIKG 0 OXeDIAOUOG KAl N
UAOTTOINGCN TOU ETTEKTACIMOU OAOKANPWHEVOU TTEPIBAAAOVTOG AVATITUENG EQAPHUOYWYV KAl

avaAuovTal Ta Bacikd XapakTnPIoTIKA KABE €TTi uEPOUG CUOTATIKOU TOU.
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2. NMAPAAOZIAKH ANANTY=H INA rAQzzEx EIAIKOY ZKOINOY

H avamru¢n piag yAwooag €10IKoU OKOTToU gival pia QUOKOAN diadikaoia, n otroia
ATTaITEl yvwon Tou TTediou (domain) Kal QPKETH EUTTEIPIO KAl YVWOEIS YUPW ATTO TNV
dladikaoia avaTtrTuéng YAwoowv. ZXeTIKG Aiyol dvBpwtrolr diaBétouv kai Ta dUO
TTaPATTAVW XOAPOKTNEIOTIKA ME QTTOTEAECHA N ATTOQACN AVATITUENG MIAG YAWOOOG
€10IKOU OKOTTOU ouXVA va avaBAaAAETal aTT’ AopioTOU Kal Ol TTEPICCOTEPEG TTPOCTIABEIEG

OUXVQA Va Pnv EeTTEPVOUV TO €TTITTEDO MIOG BIBAIOBAKNG epappoyg (application library).

210 KEQPAAaIO auTtd TTEPIYPAPovVTal BACIKEG €vvoleG YUPW aATTO TN MNXAVIKH YAWOOWV
€iI0Ikou okotrou (domain specific language engineering) kai TrapoucialeTal o
TTaPadocIoKOG TPOTIOG ME TOV OTIOI0 AVATITUCOOVTAlI TETOIOU €i00UG YAWOOEG KOl

UTTOOTNPIKTIKG EpyaAcia.

2.1 TAwooeg €181KOU OKOTTOU

O1 yAwooeg €1dikou okotroUu (Domain-Specific Languages — DSLs) eival yAwooeg ol
OTTOIEG KATOOKEUAZOVTAI VIO €VO CUYKEKPIPEVO TTEDIO EQAPUOYNS KOl Eival OXEDIAOUEVES
WOTE va gival XproIUES VIO Eva OUYKEKPIMEVO OUVOAO aTTd EVEPYEIEC. Z€ QVTIBEDN WE TIG
yAwaooeg yevikou okotrou (General Purpose Languages - GPLs) katrolog 8a utropouoe
va Treplypawel pia DSL w¢ pia ouykekpipyévn OIGAEKTO TTIBava pn XProiun o€
Olo@popeTIKG TTedia. TlMapadeiyuata TETOIWV YAWOOWV UTTAPXOUV TTAPa TTOAAG e

OpPIoHEVA TTOAU OUXVA XPNOILOTTOIOUMEVA VA TTapouaialovTal oTov Trivaka 1.

Mivakag 1: Mapadeiyuata yYAwoowv €181koUu OKOTToU.

DSL XpARon
SQL YAWOOQ ETTEPWTHOEWV YIA OXECIOKES BACEIG
Ant, Make YAWOOEG yIa TNV TTapAywyr cucTnUATWY AOYIOUIKOU
Yacc, Bison, ANTLR YAWOOEG TTOpaywyng parser
CSS YAWooa TTEPIYPAPAS QUAAWY OTUA
HTML YAWOOQ OfuavongG UTTEPKEINEVOU
VHDL yAwooa treplypa®ng UAikou (hardware)
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H 1o koivrj ouvtagn 1ou uloBeTolv oI YAWOOEG AUTEG €ival UTTO POPQr KEIPEVOU
(textual) evwy o€ TIEQITITWOEIC TTOU TTOPEXETAl N dUvVATOTNTA YPOPIKAG CUvTa&ng
(graphical syntax) o1 yYA\woo€eg QuTEG TTEPIYPAPOVTAI KAl ATTO TOV OPO YPOPIKEG YAWOOEG
€IdIkou okotrou (Domain-Specific Visual Languages - DSVLs). Ztnv BiBAioypagia
YEVIKOTEPA, O YAWOOEG QUTEG Ouxvd eu@avifovtal Kal he Toug Opoug application-

oriented, special purpose, specialized, task-specific, j application languages.

2.1.1 XapakTnpIioTIKG YAWOOoWYV €181KOU OKOTTOoU

Mia yAwooa €101KoU OKOTTOU TTapOUCIAdel KATToIa IBIAITEPA XAPAKTNPIOTIKA TA OTToIa TIG
TTEPIOCOTEPEG POPEG TNV OIAKPIVOUV aTTO HIa YAWooa yevikoUu okoTroUu. To PaCIKOTEPO
iOWG XApPaKTNEIOTIKO €ival TO TIOAU KOAG KoBopIopEévo Kal TTEPIOPIOPEVO  TTEDIO
epapuoyns. H yAwooa TrpoopifeTal yia TNV AVATITUEN €QAPUOYWY HE  TTOAU
OUVYKEKPIPEVA XOPAKTNPIOTIKA Kal duvatotnteg TTou Ba uioBeTnBouv atrd €va TToAU
auoTnpd kaBopiopévo TePIBAAAOV. a 10 OKOTTO auTtd, n ouvrag¢n NG YAWwooag
XPNOIMOTIOIEI TIG KATAAANAEG €vvoleg Kal OOUEG TOU OUYKEKPIYEVOU TTEQIOU TTOU EUKOAQ
yivovTtal katavonTtég amod Toug €10Ikoug Tou Trediou autou. Me Tov TpdTTO QUTO,
eCao@alideTal peydAo eTmiTredo €KPPACTIKOTNTAG KAl EUKOAIOG OTR XPHion OUYKPIVOUEVO
TTAVTA PE TO AVTIOTOIXO ETTITTEDO TTOU ETTITUYXAVETAI UE TN XPNON MIOG YAWOOAG YEVIKOU

okoTTroU yIa TNV AVATITUEN EQapUoywV OTO TTEdIO auTo.

ETriong, TIg TTEPIOOOTEPEG POPEG O APIBUOG TWV XPNOTWV YIA TOUG OTTOIOUG TTPOOpICETAl
Mia DSL €ival apkeTd TTEPIOPIOPEVOG ECAITIOG TOU TTEPIOPICPEVOU TTEDIOU EQAPUOYNAG Kal
e€e1dikeuong TTou atraiteital. Mia DSL ouvhBwg XpNOIUOTTOIEITAI ATTO XPOTEG ME MEYAAN
eCoikeiwon pe TIC €vvoleg Tou TEdiOU XWPIC OPWG auTO VA  OTTOTEAEI  YEVIKO
XOPAKTNPIOTIKO KaBWG PTTopouv va uttdpgouv DSLs o1 oTT0ieg XpnoiyoTrolouvtal atrd
MIa gupgia opdda xpnoTtwyv. MNa TTapddeiyua, N YAwooa PakpoevioAwv Tou Microsoft
Excel n otroia Tou TTPOCBETEI TTPOYPANPATIOTIKEG SUVATOTNTES €ival Pia TETOIO YAwooa
€I0IKOU okoTroU. AvTiBeTa YAWOOEG, O OTTOiEG avaTTuooovTal OTa TTAQICIO KATTOIWV
épywv (projects) woTe va  OIEUKOAUVOUV  KATTOIEG OUYKEKPIPEVEG  OIadIKATIEG
Xpnolgotrolouvtal atmd évav OpPKETA TTEPIOPIONEVO apPIBUO XpNOTwV Kal PAAioTa yia
MIKPA XPOVIKA BIAoTAHUATA KABWGS UETA TO TTEPAG TOU £PYOU Ol YAWOOEG QUTEG TTAUOUV va
xpnoigotrolouvTal. EmimmAéov, ag onueiwBei 6T o€ avtiBeon TIG e TIGC YAWOOES YEVIKOU
oKOTToU TIG TTEPIOOOTEPEG QOPEG yia TIG DSLs dev uttdpyel n armaitnon va eivai

EKTEAEDIEG.
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2.1.2 Baoikoi T0T01 YAWOOWYV £18IKOU OKOTTOU

ZUu@wva e 1o [34], uTmopoupue va dlakpivoupe duo BACIKOUG TUTTOUG YAWOOWVY €18IKOU
OKOTTOU: TIG £GWTEPIKEG (external) kai TIG eowTePIKEG (internal). Mia egwTepIKn YAwooa
€I0IKOU OKOTTOU €ival OUCIaOTIKA Mia véa yAwooa n otroia O¢ PacifeTal oe KATTOIA
TpoUTTdpxouca yAwooa Baons. H yAwooa auth avamTuooeTal amd TV apxh Kai o
oxedloOTAG TNG YAWOOAG WTTOPEI va  XPENOIMOTIOINCEl OTToIadATTOTE OUVTAgn Kal
onuacioloyia €mOupei. Q¢ ATTOTEAECHA, N YAWOOO PTTOPEI va TTEPIEXEI DOUEG KAl EVVOIEG
TTOU QVTIOTOIXOUV O€ QVTIOTOIXEG £VVOIEG TOU TTEdIOU Kal €ival EUKOAA KatavonTtég atmod
TOug €10IKoUG Tou Trediou autou. la Tov OpIoPO TNG YAWOOOG, O OXeOIOOTAG
XPNOoIJoTIoIEl KATTOoIa ONUO@IAN TEXVIKN TTEPIYPAPAS YAWOOWV Kal n ouvrtagn Tng
yAwooag oTtnv otroia  KataAfyel Treplopifetal yovo amrd TNV IKavotnTa TOU Vvd
KATOOKEUAOEl Ta avTioTolxa epyoAgia 1Tmou Ba ptropouv va diaBdlouv/avaAuouv Ta
OTIYMIOTUTTA TNG YAWOOOG Kal va TTapdyouv To €mBOuuntd atrotéAecua. MNa 10 OKOTTo
auTo, XpnoluyoTrolouvTal parser generator kair compiler compiler epyaAeia [35, 36, 37, 38]
TTOU PTTOPOUV va BonBrioouv OTNV KATOOKEUN OPKETA OUVOETWY YAWOOWV. 2uvrBwg ol
TTEPICOCOTEPES ATTO TIG ECWTEPIKEG YAWOOEG eV Eival EKTEAEOIUEG YAWOOEG Kal yI' auTd
QTTAITEITAI N PETATPOTTA TWV OOPWYV TTOU QUTEG uTTooTnpPiCouv Ot OOPEG MIaG GAANG
eKTEAEOINNG YAwooag Bdaong. MNa mapddeiyua pia eEwTepIK) YAwooa €I0IKOU OKOTToU
MTTOPEI va PETATPETTETAI O€ KWOIKA Java O OTToiog €v ouvexeia ekTeAEiTal TTAvw aTTd
Katrola TAAT@OpPa oTOX0. ‘Evvoleg Kal TEXVIKEG ATTO TNV Bewpia Twv PETAYAWTTIOTWV

gival BaoikéG yia 7o oxedIaoud piag TETOI0G YAWoodg.

MapoAa autd, pia Koivé cuxvr avtippnon via TiIG eEWTEPIKEG YAWOOEG €10IKOU OKOTTOU
gival To TPORANUa TNG KakoYwviag NG yA\wooag (language cacophony problem). Autd
OXeTiCeTal YE TO TTPOPANUA OTI KaIvoUpleg YAWoOoeG paBaivovtal oXeTIKA dUOKOAA Kal
ATTAITOUV TTPWTA KATTOIOU €i00UG £EOIKEIWON aTTO TOUG XPNOTEG. TIG TTEPICOOTEPES POPES
OMWG ol YAwooeg €10IKOU OKOTTOU gival TTOAU aTTAEG KAl TTEPIOPICPEVES YEYOVOGS TTOU TIG

KaBIOTA EUKOAEG OTNV EKPABNON KATI TTOU EVIOXUETAI KAl ATTO TNV KAEIOTOTNTA TOU TTEdioU.

AvTiBeTa  piIa eOWTEPIK YAwooa €10IKOU OKOTTOU  POPQOTIOoIEi  ouviBwg  KATTola
TpoUTTdpxouca yAwooa Bdaong. Mia Tétola yA\wooa €ite €TTeKTEIVEI TN YAWOOQ BAong
TTPOOBETOVTOG VEEG DOUEG KOl €VVOIEG, E€ITE TNV TTEPIOPICEI XPNOIMOTTOIWVTAG UOVO éva
UTTOOUVOAO aTTO TIG BaOIKES €vvoieg Kal OOMEC auTAG. Q¢ atroTéAeoua n ouvtagn TnG
TTEPIOPICETAl O€ PeyAAo BaBud amd tn ouvragn Tng yAwooag BAong kal n 10XUg NG
eCaptaral ammd TNV 10XV NG YAwooag autrs. MNapdAa autd n yAwooa BAaong YTropei va

O100£Tel TTOANG epyaAcia avAaTTuéng Ta OTToia PE TIGC KOTAAANAEG TPOTTOTTOINCEIS VA
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MTTOpOUV va uttooTnpigouv Kai T yAwooa €10Ikou oKoTroU. TIG TTEPICCOTEPES POPES
OMWG, Ol TPOTTOTTOINCEIG TTOU ATTAITOUVTAI OEV Eival TTAVTA EUKOAEG KAl UAOTTOINCIUES O€
eUAoya XPOVIKA OIOOTANATA WE OTTOTEAECHA Ta gpyaAeia autd va un gival €QIKTO va

XpNolyoTroineouv dueoa.

2.2 Z1dd10 avATITUENG HI0G YAWO OGS £161KOU OKOTToU

O1rwg kal o1roIodATTOTE AAAO £€pyo AoyiopikoU €10l Kal n dladikacia avaTrTuéng ia
YAWooag €181koU okoTToU atroTeAeiTal atrd Ta idia Bacikd oTddia avaTiTuéng: amoeaon
(decision), avaAuon (analysis), oxediaoudg (design), uAotroinon (implementation) kai
eykaraotaon oto 1edio e@apuoyng [14]. Ztn mpdén Opwg, piag DSL dev eival pia
akoAouBiakr digpyacia. H digpyacia améopaong PITopEl va eTTNEEAZETAl ATTO TTPWIKUN
avaAuon, n oTroia PE TN O€Ip& TNG MUTTOPEI va TTAPEXEI OTTAVTAOEIG ATTO ATTPOPRAETITA
EPWTNMATIKA TTOU TTPOKUTITOUV KATA TN OIAPKEID TOU OXEOIQOMUOU, KAl O OXEDIOOUOG
ouxva emnpeddetal amd Béuara uAlotroinong. lMpiv Tnv évap¢n Tng O1adikaciog
avaTrTugng TTpétmel va avaAuBei 1o é@eAog TTou Ba TTpokUwel atmd TV dnuioupyia NG
DSL kabwg n apxik tNg avdamTugn, ouvthApnon Kal PJeEAAOVTIKA NG €&EAIEN aTTaiTei
XPOVO Kal Xpripa. & OAa Ta otddia avamTuéng, ol oXedlaoTEG TNG YAWOOAG, Ol EIBIKOI
TOU TTEdIOU Kal Ol TEAIKOI XPrOTEG OUvEPYAlovTal WOTE va ETMTEUXOEI TO KATAAANAO
EMTTEDO QPAIPEONG. 2TA APXIKA OTAdIO, O OXEDIAOTAG TNG YAWOOOG OE OTEV)
ouvepyaoia Pe Tov €10IKO Tou TTedioU avaAuel Kal JEAETA TO TTEQIO EQAPUOYAG WOTE VA
EVTOTTIOEI TIC BACIKEG £VVOIEG KAl TIG METAEU TOUG OUOXETIOEIG. ZKOTTOG Eival POVO N
QAVTIMETWTTION TNG TTOAUTTAOKOTNTAG TOU TTEQIOU €VW OI AETITOUEPEIEG UAOTTOINONG Kal

TUXOV AAAEG OXI BAOIKEG TTOAUTTAOKOTNTEG DeV £¢eTACOVTAI OTN GACH AUTH.

O1 DSLs xpnoiyoTroiouvtal atrd Toug €10IKOUG TOU TTEQIOU TTOU TIG TTEPIOCCOTEPEG POPES
d¢ev gival TTPOYPAPUATIOTES. ZTNV TTPAEN UTTAPXOoUV TTOAAG TTapadeiyuata oriuepa OTTou
MN-TTPOYPANMPATIOTEG XPNOIUOTIOIOUV €UKOAQ Kal PE atrodoTIKO TpéTTo DSLs, étav autég
TTapéxouv 1o KatdAAnAo etritredo agaipeong. ‘Etor gival ToAU onuavtikd or DSLs va
gival d1a100NTIKEG OTOUG XPNOTEG (user) Kal va TIPOCPEPOUV TO OWOTO ETTITTEDO
OUVTAKTIKAG KAl oNPACIOAOYIKAG agaipeong. ATTd Tnv OTIyur TTOU oI £VVOIEG Tou TTEdiou
€XOUV YiVEl CaPWGE KATavonTEG atrd Tov OXeDINOTA TNG YAWOOAG £TTOUEVO OTADIO €ival TO
0TAdI0 UAOTTOINONG OTTOU PE XPrON TWV KATAAANAWY TEXVIKWY KAl EPYAAEIWV UAOTTOIEITAI
n yAwooa. H uloBétnon Tou TTapayouevou atmoTeAéoPaTog Ba yivel atrd Toug TEAIKOUG
XPAOTEG Kal Toug €10IKoUg Tou Trediou £mTeIra amo Tnv eykardoTaon Tng Auong o€

TTPAYMATIKEG OUVONKES OTO TTEDIO £EQAPUOYNG.
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2.3 MNeprypagég YAwoowv

2TOV TOPEQ TNG AVATITUENS YAWOOWYV TTPOYPAUMATIONOU UTTAPXOUV APKETOI POPUAANICUOI
Ol OTToi0lI XPNOIJOoTToIoUVTal yia Tov opioud piag yAwooag. O1 @opuaAiouoi autoi
ovopalovtal Treplypa@éc yAwoowv (language descriptions) kai ummopouv KAAAIoTa va

XPNOIMOTTOINBOUV OTNV AVATITUEN YAWOOWV €IBIKOU OKOTTOU.

Mia yAwooa €10IKoU OKOTTOU PTTOPEl va €ival €va apKeETA oUVOETO KOTAOKEUAOHA OTO
OTTOIO TTPETTEI VA UTTAPXEI 0aPG dIaXWPIOPOG WETAEU TNG ouvtagng (syntax) atd tnv
onupacioAloyia (semantics). H ouvtagn a@opd OAeG eKeiveg TIG EYKUPES BOPEG TIG OTTOIES
MTTOPEI VA XPNOIYOTIOINCEI O XPrOTNG yia TN dnuioupyia evog oTIyUIGTUTTIOU TNG YAWoOoAg
EVW N onuacioloyia agopd TNV KaTavonaon tg TTANPo@opiag n oTroia cCUPQWVA JE HIa
EPMNVEIQ AVTIOTOIXEI MIa TTOAU OUYKEKPIYEVN Onuacia yia kKabe cUpBoAo ) dour TTou

XPNOIUOTTOIEITAl.

OT1r01000ATTOTE £XEI HEAETNOEI M1 EEVN YAWOOO yvwpilel KOAG OTI Y0 YPAUMATIKA €ival
éva BIPAi0 pe kKavoveS Kal TTAPAdEIYUATA TTOU TTEPIYPAPOUV Kal dIdACKOUV Tn YAwoaoa.
‘ETO1 Kl OTOV TOMEQ TNG AVATITUENG YAWOOWY, O TTI0 CUXVOG TPOTTIOG TTEQIYPAPNSG MIAG
yAWooag cival oI TTEPIYPOaPES YAWOOWV PaCIOUEVES OE ypapuaTikéS. H xpron Twv
YPOUMOTIKWY  KOBIEpwONKE amd TV AVATITUEN Twv  TTPWTWV YAwoowv
TIPOYPOUMATIONOU KAl XPNOIYOTIoIEITal O heyAAo PBabud akdpa kal oAuepa. Qg
aTTOTEAEOUA, UTTAPXEl Mia TTAouoia BiIBAIoypagia kal yvwon TTavw oTtnv dladikaoia
QVATITUENG MIAG YAWOOAG PE XPON YPOUMOTIKAG KOBWGS Kal apKETA epyaAeia TTou Tnv

UTTOOTNPICOUV.

Opiouog: Mia ypappaTiki €ival pia €10IKrp KaTnyopia TreEPIypa@ns yAwOoowvV TTou
XPNOIMOTIOIEITAI yIA TNV TIEQIYPAQPN) YAWOOWV UTTO pop@r Kelwévou. ATToTeAEl éva
ouoTnua ammd kKavoveg TTavw atd éva ouvoAo atrd ouuBoAa (aA@dpnTo) TToU
TTEPIYPAPEI TTOIEG TTIOAVECG akoAouBie¢ ouuBOAwV atmoTeAoUv EyKupa OTIYMIOTUTTA TNG

yAwooag.

21NV eTTionun Bswpia YAWoOoWwV TTEPIYyPAPOVTAl TECOEPIG TUTTOI YAWOOWV UTTO JOP®N
KEINEVOU UE TEOOEPIG AVTIOTOIXOUG TUTTOUG YPOAUMATIKWY (YVWOTH WG lEpapyia Tou
Chomsky). O1 ypOUUOTIKEG QUTEC ME T O€IPpA TOUG I00BUVAPOUV HE T QAVTIOTOIXO
auTtépaTa Ta OTToia KAl autd dlaxwpiovral Ooe TECOEPIG KATnyopies. H 1mo ouveeTn
KATNyopia yAwoodg n oTToia avTioTOIXEi OTOV TUTTO QUTOPATOU TO OTTOIO Eival OPKETA
atTAG WOTE TTPOKTIKA VA UTTOPEI va UAOTTOINBEI aTTd TOUG ONUEPIVOUG UTTOAOYIOTEG €ival n

KATNyopia Twv YPAUUATIKWY Xwpic oupepaldueva (context-free grammars). Ol
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QOpHOAIoPOi oI oTToiol BacifovTal OTIC YPANMATIKEG AUTEG, XPNOIMOTTOIOUVTAl OXEOOV

QATTOKAEIOTIKA VIO TOV OPIOUO YAWOOWV UTTO HOPQI) KEIUEVOU.

QoT1000, UTTAPXOUV OPKETA OIAPOPETIKA OTUN OUMPBOAICUOU YIa YPAUUATIKEG XWPIG
oupepagéueva yia oplioud YAWOOoWV TTPOYPAUPATIONOU, KaBepia pe TTAPa TTOAAEG
TTapPaAAayEG OTTOU OUWG OAeG €ival Asitoupyikd 100dUvapeS. Ta duo 1Mo Bacik& OTUA
gival To Backus-Naur Form (BNF) 1o otroio apyikd XpnoiuoTtroifbnke yia Tov OpIouo TNG
ALGOL 60 atré toug John Backus kai Peter Naur kai o Extended Backus-Naur Form
(EBNF) [10] [11]. EidikSTepa, or BNF ypappatikég armroteAouvtal ammd éva oUVoAo atrod
oUpBoAa Ta oTToia xwpifovtal o€ TepuaTika (terminals) kai pn-teppatiké (non-terminals).
Emiong, umdpxel €va ouvoAo ammd kavoveg Trapaywyrng (production rules) TTou
avTIoTOIXOUV éva  JN-TEPUATIKG OUUBOAO ot pia akoAouBia amd ouuBoAa. H
opadoTtroinon cUPBOAwv pTTopEl va dnAwBEei XpNoIUOTTOIWVTAG TTaPEVOEDEIS () Evw N
doun TG €MAOYAG o€ évav Kavova TTapaywyng cupBoAidetal ue 1o oupBolo |. ‘ETol, éva
OEVTPO OUVTOKTIKNG avAAuong (parse tree) utropei va dnuioupyndei Eekiviovtag atmo éva
apxIKO ouupolo (start symbol) kal epapuolovTag KavOveG PEXPIG OTOU PJOVO TEPUATIKA

OUMBOAQ va £XOUV OTTOUEIVEL.

EvaAAakTIKE, O YPOUUATIKEG XWwPIC ocupepaloueva ouxva Kataokeudldovtal woTe va
gival TauTdXpOVA TTIO CUMTTAYNG KAl TTIO EUAVAYVWOTEG £I0AYOVTAG OIAPOPES CUVTUNOEIG
yla Ouxva XPNOIUOTTOIOUEVEG OOMEG. KOIVEG ETTEKTACEIC QTTOTEAEI N Xpron Twv

OUMBOAWV
e [N 7,y TPOAIPETIKA OTOIXEID
e . eTTavVAANYN OTOIXEIOU Kapia 1 TTEPICOOTEPES POPES
e +, TTAVAANYN OTOIXEIOU Wia 1} TTEPIOCTOTEPES POPEG

O Trapatmdvw ocupBoAioudg yia TG ypauudaTIKEG KaAeitar Extended BNF (EBNF). Ol
emekTaoelg yiag EBNF ypappatikig 6ev auédvouv Tnv eKQPAcTIK TNG dUvaun KabBwg
OAOI OI CUVETTAYOUEVOI KAVOVEG PTTOPOUV VA KATOOKEUAOTOUV aTrd pntoug Kal TOTE
TTPOKUTITEI YIO YPAPUATIKY XWPIiG oupppaldpeva o BNF cupBoAiopo. Qotdéoo, n 1oxUg

TOUG BpioKkeTal TNV QIAIKOTATA TTPOG TOV XPNOTN.

MapoAa autd, TTOAU ouxvd oI OUYXPOVEG YAWOOEG TTPOYPAUMATIONOU XPNOIUOTTOIoUV
OIaQOPETIKOUGC CUMPBOAIOCHOUG TTEpav TNG Mop@ng Kelyévou. Or textual yAwooeg eival
Katd Bdaon oupPBoAIKEG Kal O BACIKEG TOUG OUVTOKTIKEG EKPPACEIC ATTOTEAOUVTAI ATTO
aKOAOUBieG xapakTApwY. AVTIOETA, OTIG OIAYPAUMPATIKEG YAWOOEG, ] OTOUG YPOPIKOUG

QOPHOANICPOUG, BACIKEG EKPPACEIG TTEPIAANPBAVOUV YPAUUEG, TOLA, KAUTTUAEG, OXNUATA
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KAl UNXaviopoug ouvBeong TTou TTrePIKAEiouv  évvoieg ouvdeoiudTnTag (connectivity),
dlaipeong (partitioning) kai eykAeiopou (insideness). ‘ETol utmmdpxel n amaitnon yia
TTEPIYPAPESG YAWOOWV Ol OTToiEG Ba PTTOPOUV va opicouv TEToIoU €idoug YAwooes. TMa
TIC YAWOOEG UTTO HOP®R KEIYEVou, n TTo  OladedOuEVN HOPYr) OpIoPoU  gival ol
YPOUMOTIKEG, EVW YIA TIG YPAPIKEG YAWOOEG UTTAPXOUV dUO KUPIES TTPOOCEYYIoEIS. H pia
TTEPINQUBAVEL TIC YPOPIKEG YPOAUMOTIKEG (graph grammars) [28] o1 oTroieg €TTeKTEIVOUV
€VVOIEG YPOUMOTIKWY aTTO YAWOOEG UTTO PopQ@r) Kelpévou oe dlaypaupara. H deutepn
Tpooéyyion TepIAaUPBAavel  éva  €ido¢  OIAYPANPATOS OVTOTATWY OCUCXETIOEWV —
ouykekpigéva UML diaypduupata KAGoewv — yia TRV povteAotroinon tng agnenuévng
ouvTaéng uiag diaypapuaTikig yAwooag. Av kKal Ta diaypduuata KAGoEwv Qaiveral va

givail 1o d1aoONTIKA ATTO TIG YPAPIKEG YPOAUMATIKEG, €ival ETTIONG AIYOTEPO EKPPAOTIKA.

2TO ONMEIO aUTO ag oNUEIWBEI, 6TI GAEG OI TTAPATTAVW TTEPIYPAPESG YAWOOWV ATTOTEAOUV
TTapadeiygaTa yYAwoowyv €18Ikou okotrou. MNa trapddeiyua o BNF @opuaAIcpog yia Tnv
TTEPIYPAPN TNG ouvTagng ival éva Tapadelypa DSL pe Eva @Twyo dNAWTIKO XapaKTripa

TTOU OTTAd EVEPYEI WG MIO YAWOOA €10000U YIa £va YEVVITOPA parser.

2.4 Kartnyopisg UTTOOTNPIKTIKWYV EPYAAEiwV XpAROTN

EkT6¢ a1mé TOV OXEOIOOUO MIAG YAWOOOG OnUAvTIKO XApaKTneioTiKG digioduong Kal
uI08£TNONG aTTd TOUG TEAIKOUG XPNOTEG TTaidel TO OUVOAO TWV OIABECINWY EPYOAEiwV
(tool set) TTou Ba utrooTnpiouv TNV AVATITUEN ME TN YAWoOoa auTh. Ta gpyaAsia autd
TPETTE va UTTOOTNPIfoUV TOOO TNV AVATITUEN OCO0 Kal TOV EAEYXO TWV £QAPHOYWV TTOU

avatrruooovTal. Ta o ouviRBn epyaAgia TTou YTTOPEI va OUVAVTAOEI KAVEIG gival:

e o1 cmetepyaoTég (editors): epyaAeia TTOU emMTPETTOUV OTO  XPAOTR VA
ONMIOUPYACEI £Eva OTIYMIOTUTTO TNG YAWOOAG aTTd TNV apxN 1 va TPOTTOTTOINCEI
éva uttapxov. AvaAoya pe Tn POP@N TNG YAWOOOG UTTOPEI va UTTAPXOUV

ETTECEPYAOTEG YIQ ETTECEPYATIA KEINEVOU 1] YPOPIKOI ETTECEPYAOTEG.

e 0l peratpotreig (transformers): epyaAcia TToOU PETATPETTOUV £va OTIYMIOTUTTO
NG YAwooag o€ KAtTola AAAN popen. MoAU yvwoTd mTapadeiypara TEToIWV
EPYOAAEiwV €ival oI PETAYAWTTIOTEG, Ol  PETATPOTTEIC MPOVTEAwV (model
transformers), epyaAeia avrioTpo@ng pnxavikng (reverse engineering tools),
YEVVATOPEG TeKuNpiwong (documentation generators) kai yevvrTopeg KwAIKA

(code generators).
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e 0l executors: epyaleia Ta OTTOIa EKTEAOUV £va OTIYUIOTUTTO TNG YAWooag. [NoAu
YyVWwoTd  mapadeiyyata  gival ol amoo@aApatwTeég  (debuggers), ol
TTPOCOPOIWTES (simulators), o1 €ikovikéG pnxavég (virtual machines), kal Ta

auTtopatotroinuéva epyaleia eAéyyxou (automated testers).

e 0l avoAuTég (analyzers): epyaAcia TTou avaAuouv éva OTIYMIOTUTIO YAWOOOG
Kal TTapdyouv KAtrola Kpion/avagopd yia autd. Anuo@iAn Trapadeiypata givail
EKTIUNTEC KOOTOUG (cost estimators) — 1.x. Baciopévol oto TTARBOC Twv
YPOUMWY TOU TINYaiou KWOIKA — ETTIKUPWTEG HOVTEAWV (model verifiers) — 11.x

yia €AeyX0 aTTOQUYAG aTTO 0dIECODA.

EmmmAéov, o1 XpAOTEG TWV YAWOOWYV XPNOIUOTTOIOUV gpyaAgia TTou uttooTnpifouv TNV
OAn diadikacia TNG avdaTtTugng MIa €QaPUOYNG: yia TTapadelyua, epyaAcia diaxeipiong
ekdOOewV (version control tools) kai ava@opdg opaAudtwy (bug reporting). 2uvBwg

auTd Ta epyalcia gival eQapudoIua YEVIKA Kal OXI CUYKEKPIYEVA YIa UIO YAWOOQ.

QoT1600, TIG TTEPICTOTEPES POPEG, VIO TO XPNOTN TNG YAWOOAGS, N SIaXWPICTIKA YPAUMNA
METAEU OAWV auTWV TwV epYaAgiwy gival KATTWG BoAr. Agv gival Aiyeg o1 opég 6TTou OAa
aQutd Ta gpyaAsia evowpatwvovTal o€ &va OAOKANPwHEVO TTEPIBAAAOV avaTITUENG
(Integrated Development Environment - IDE) kai 1rpooc@épovral wg ouvoho. Tla
TTapddelyua, otav évag Xpnotng B€Ael va ekTeAéoel éva TTPOYPAPMA YPOUUEVO OTn
vyAwooa Java oto oAokAnpwpuévo TTepIBAGAAov Tou Eclipse [32], To epiB&AAov eyyudTal
OTI omoieodnTrote  aAAayég oTov  emeEepyaoThy  (editor) atroBnkevovtal, OTI O
METAYAWTTIOTNG TPEXEI KAl OTI bytecode trapayetal, kail 011 autd 10 bytecode ekteAsital
ammo pia eikoviky pnxavA. MNa 10 Xpnotn, o1 @aivetalr va eival €va kal poévo task

TrepIANapBavel Evav aplBud atrd epyaleia.

2.5 AvAatrTugn UTTOOTNPIKTIKWYV EPYOAEiwV

MNa éva pnxavikd piag yAwooag (language engineer) pia Tapa TTOAU ONUAVTIKA
atroOTOA €ival O AETTTOPEPAG OXEOIAOUOG KOl OPIOUOG TNG YAWOOAG €vw YIia TNV
uI08£TNoN TNG YAWOOAG atrd Toug TEAIKOUG XPAOTEG O PNXAVIKOG TTPETTEI VA AVATITUSE!
Kal TO KATAANAO ouvoAo atrd epyaleia TTou Ba utTooTNPICOUV OTTOTEAECUATIKA TN
yAwooa auth. Tig TTEPICOOTEPES YOPEG, N AVATITUEN TWV EPYOAEIWY aUTWYV aTTd TO UNdEV
O¢ev gival pia eUKOAN diadikaoia Kal aTraiTei JEYAAn euTTEIpia OTN XPron €EEIBIKEUPEVWV
TEXVIKWV. TO HEYAAUTEPO PEPOG TNG AVATITUENG YIVETAI XEIPOKIVNTA KAl CUVETTWG KABIOTA
TO OAO gyXeipnua pia TTapa TTOAU XpovoRopa Kal KOTTIAOoTIKY dladikaoia Ye avapgifoAa

TTOAMNEG QOpPEG aTToTEAETUOTA.
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QoT1600, OTNV TTEPITITWON YAWOOWYV UTTO HOP®PN KEIMEVOU N KaAd BeueAiwpuévn Bewpia
QVATITUENG METAYAWTTIOTWYV [8] UTTOPEI va CUVEICQEPEI EV HEPN ME TEXVIKEG KAl EPYOAEia
TIPOG AUTH TNV KATEUBUVOT. ZUPNPWVA PE TOV TTAPADdOOCIAKO TPOTTO AVATITUENG YAWOO WYV,
otav uia véa textual y\wooa dnuioupyeital, n KUpia dpacTnEIOTNTA Eival N TTAPAywyn)
€vOg ouvolou atrd (E)BNF kavoveg tTou mTepiypdgouv Tnv agnpnpévn ouvraéng 1ng. Ev
ouvexeia, o kKartadAAnAog parser yia Tnv emeCepyacia EyKUpwyv OTIYUIOTUTTWY NG
YAWOOOG WPTTOPEI EUKOAOD VO KOATAOKEUAOTEN PE AUTOUATO TPOTIO, XPENOIMOTTOIWVTAG
KAtrolo ato T1a dlabéoiya epyaleia rapaywyng parser 6mmwg Ta Yacc [38], ANTLR [35],
JavaCC [36] k.a. Me Tnv BonBeia Tou parser kal €xoviag opioel TNV KATGAANAn
onuacioAoyia yia Ta OTOIXEIO TNG YAWOOAG, TO €KACTOTE OTIYUIOTUTTIO TNG YAWOOOG
METATPETTETAI OE €va APNENMEVO OUVTAKTIKO OEVTPO, OTTOU XEIPOKIVNTA TTAEOV UTTOPEI va

dlaoXIOTEl Kal va TTapAgel TNV KATAAANAN £€¢odo (eiIkdva 1).

BNFset

/N determines
parsing

'instance-of'?

parsing static sem. abstract syntax
text parse tree ;
phase analysis tree

Eikéva 1: Ta BaoikoTepa Briparta eTTeCEpyaniag evog OTIYMIOTUTTIOU YIoG YAWoodg utrd

MOP®N KEIYEVOU.

H mmapatmdvw diadikaoia dTTwg TTEPIYPAPNKE, O KAUia TTEPITITWON eV TTaPAyEl KATTOIO
OAOKANPpwWUEVO €pyaAEio TO oTToi0 PTTOPEI va XpnoiyotroinBei karteuBegiav atmmd Toug
XPRoTeS TNG YAwooag. QoTO00 epyaleia TTOU ETTITPETTOUV TNV QUTOUOTN TTAPAYWYH €VOG
parser Kail e¢EIOIKEUNEVEG TEXVIKEG (TT.X. background parsing) pmropouv va aglotroinfouv
amdé 10 OXedlaoTA TNG YAWOOOG WOTE VO avatmTugel epyaAeia emeCepyaoiag (1T.X

ETTECEPYAOTNG KEIUEVOU) PE TTOAU TTPOXWPNMEVES OUVATOTNTEG.

BéBaia, peAetwvTag kaveig Tn BiBAIoypagia Ba cuvaviioel Kal pia GAAN eVAAAOKTIKN
TIPOOEYYION OTOV TPOTIO HE TOV OTIOI0  ETTIXEIPEITAI N AVATITULN UTTOOTNPIKTIKWY
EPYAAEiWV yIa VEEG YAWOOOG. ZTO ETTIKEVTPO TNG TTPOCEYYIONG AUTHG BpioKeTal N €vvola
Tou yevvhnTopa gpyaAeiwv (tool generator). 'Evag yevvnTopag epyaAeiwy gival pia €10IKA
KATnyopia PETATPOTTEA O OTTOI0G TTAIPVEI WG €i0000 TNV TTEPIYPAPN TNG YAWOOCAS Kal
TTapAyel KaTeuBeiav TOv TTNyaio KWOIKA yia TO €PYyaAEio TO OTToi0 O XPAOTNG TNG

YAWOOOg TTPOKEITAlI VA XPNOIMOTIOINCElL. AG ONUEIWBEI OTI 01 YEVVATOPEG EPYAAEiwV O€
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Kauid Trepimtwon degv €ival KATI Kaivouplo. KATroleg evOIOQEPOUCEG TTPOOTTABEIES
YEVVNTOPWYVY UTTAPXAV KAl TTOAQIOTEPA XWPIGC OPWGS N €PEUva OTO TTEDIO AUTO va EXEI
avaTrTuxBei TApwG. KATToIEG TTPOCQATEG TTPOCEYYIOEIG TTPOG AUTH TNV KaTEUBuvon

TTEPIYPAPOVTAI KOl OTO KEPAAAIO TO OTTOI0 OKOAOUBEI.
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3. ANAITY=H BAZIZMENH ZE MONTEAA

O1 TexvoOAOyieG TTANPOPOPIKNG €CaTTAWVOVTAl OAOEva Kal TTEPICOOTEPO OE OAOUG TOUG
TOMEIG TNG KABNPEPIVAGS (WG, 0ONYWVTOG O€ VA QUEAVONEVO GUVOAO aTTO TTANPOPOpPIES
Kal €QapuoyéG TTOAU uywnAng TToAuTtAokéTNTaG. Mapadooiakég péBodol TTapaywyng
AoyiopikoUu kal dlaxeipiong OedOPEVWY  aduvaToUV Vva  QVTIMETWTTIOOUV QuUTH TNV
augavopevn TTOAUTTAOKOTATA. NEoI TPOTTOI  AVTIMETWTTIONG  TNG  TTOAUTTAOKOTNTOG
XPNOIMOTTOIOUV UWnAOTEPA ETTITTED QPAIPEONG KAl TTEPIYPAPOUV CUCTAMOTA HECW
MovTéAwv. EIdiIkoTEpa To OMG (Object Management Group) [44] TTpowBei Tov 6po
apxITekToviKry Baoiopévn o€ povtéAa (Model Driven Architecture — MDA) pe Tov oTroio

AVOQEPETAl OTNV AVATITUEN AOYIOUIKOU HEOW POVTEAWV UWNAOU €TTITTEDOU.

QoTooo, Tiow atrd T véa auTr) TAon TNG avdaTrTugng AoyiouIKoU BacIoPévou O€ HOVTEAQ
N KEVTPIKA 16€a dev ATTOTEAEI KATI TO TTPWTOTTOPIAKO. € OAn Tn diadikacia avarmTuéng
AOYIOUIKOU Ol TTPOYPOUMATIOTEG XPNOIUOTIOIOUV HOVTEAQ WOTE va ATTOKPUWOUV TNV
TTOAUTTAOKOTNTA TOU CUCTHPATOG TTOU AVATITUOOOUV KOl VO ATTOQUYOUV TOV TTAEOVAOUO
douAevovTag o€ uwnAoTEPa eTTiTTeda agaipeong. MapoAa autd uia oAokAnpwuévn Auon
Baoiopévn oe povtEAa atroTeAiTal aTTd Tpia BaAcIK& XapaKTNPEIOTIKA YECW TWV OTTOIWV
ETTIXEIPEITAI EKTOG ATTO TNV AUENON TOU ETTITTEOOU TNG APAIPECNS KAl N AQUTOUATOTTOINCN

TTOAAWYV OI10OIKATIWV.

3.1 Ta Baocikd cuoTaTIKA

Kard v Odiadikacia avamrugng Paoioyévng o€ PovTéEAa  €vag  EMTTEIPOG
TIPOYPOUMATIOTAG TIPETTEl VO  KATAOKEUAOEl Tpia TTpdydaTta, Ta omoia pali Ba
atroteAéoouv TO TTEPIBAANOV avATTTUENG YIa AAAOUG TTPOYPANUATIOTEG O€ auTd TO TTEdIO.

Ta Tpia autd TTpdyuarta gival Ta akdAouba:

e ula yYAwooa povredotroinong €1dikr yia 1o 1edio (domain-specific modeling

language)

e £va yevvATOPO KWOIKO OUYKEKPIMEVO yia To Tredio (domain-specific code

generator)

e ¢va TTAaiolo ekTéAeong (domain framework)
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3.1.1 H yAwooa povreAotroinong

H yAwooa povrteAotroinong atoTeAei T0 PaCIKOTEPO CUOTATIKO MIAG AUONG n oTroia
Baoiletal TTAvw o€ povTéAa. OTTwG Kal oTnV TTapadociaKr] TTEPITITWON AVATITUENG MIAG
YAwooag €18IKoU oKoTToU, n yAwooa opilel Ta Opla Tou KOOPOU POg Kal KaBopilel Ti
MTTOPOUNE VO TTEPIYPAWOUUE KOBWG Kal TI O PTTOPOUNE. ATTOTEAEI MIa TOTTIKA «OIAAEKTO»
TTOU KAVEl Xprion evvoiwv Tou TTedioU  TTOoU PovTEAOTTOIEITAI Kal €ival TTOAU TBavov va

MNV gival xprioiun o€ aAAa 1Tedia TTpoBAAPaTOC.

Opioudg: ‘Eva T1redio eival pia  TTePIOXN €vOIOQEPOVTOG TTOU  OXETICETAI MPE  MIA

OUYKEKPIPEVN TTPOOTTABEIO avATITUENG.

H 1o ouvnBiouévn yAwooa povredotroinong civar n UML pe tnv Kupia diagopd o1 n
UML kai Ta avtioToixa epyaleia eival éva peydAo kal ouvleTo kataokevaoua. MNa tnv
QVATITUEN MIO YAWoOoAg PovTeAOTTOINONG €10IKOU OKOTTOU TTpWTa atmd OAa TTPETTEl va
opioTei N agnpnuévn ouvtaén (abstract syntax). e avriBeon pe v TTapadooiakn
TTPOOEYYION TWV YAWOOWV UTTO TN POop®r KEINévou OTTou N YAwooa opideTal atrd Jia
(E)BNF ypappariky pia yAwooa povrehotroinong opietar e v Pondeia  evog

peTapovTéAou (metamodel) [5].

H xpnon Twv HPETAUOVTEAWV yia TNV AVATITUEN YAWOOWYV, TTPWTA AvaTITUXBNKE Kal
u1008etABnke ammd to OMG péow Tou TrpotutTou MOF [45]. Z0p@wva Opwg he 10 [29],

éva petapovtéAo M opiletan 611 atroTeAgiTal atrd Ta €A XAPAKTNPIOTIKA

e £va oUVoAo atrd ovouaoTIKEG PeTakAdoelg (metaclasses) C ek Twv OTToiwV pia

ovopadletal piCa (root),
e £va ouvolo a1rd yevikeuoeig (generalisations) G,
e £va OUVOAO aTTO OVOUAOTIKEG aTTapIBUAOEIS (enumerations).

O1 yevikeuoeig oxnuatiCouv pia iepapXia KAGoewv avTioTolxXiCovTtag pia UTTokKAdon otnv
UTTEPKAGON TNG, ONUIOUPYWVTAG £va YPAQPOo XWwpPiG KUKAoug. KdaBe oTiypIOTUTTO MIag
peTakAdong ovouddletal aTtoixeio Tou povréAo (model element). K&Be petakAdon C; opicel
éva oUvoAo atrd 1I010TNTEG 01 OTTOIEG OpiCovTal PNTA ] KANPOVOUOUVTal YETABATIKA ATTO
OTTOIAOATTOTE ATTO TIG UTTEPKAACEIG. Ta ovopaTa Twv IBIOTATWY TTPETTEI VA Eival JOVADIKA
Kal opiouv Ta Agydpeva slots Twv oToIxEiwv povTeAOTTOINONG, TTEPIYPAPOVTAG TO €i00G
TWV OUVOECEWYV TTOU PTTOPEI va UTTAPYXOUV aVANECO OTa aTolXEia povreAotToinong. Mia
1016TNTa P atoteAcital ammd éva dvoua, 10 €UpogG TTANBIKOTNTAG Kal TNV PETAKAAON N
atmmapibunon otéxo. To dvoua XPENOIKOTTOIEITAl yIa TOV dIaXWPICHO Twv I0I0TATWY, TO

€UPOG TTANBIKOTNTAG OpICel TTOOEG OUVOETCEIC OE OTIYUIOTUTTA TOU OTOXOU TO slot oToxou
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Ba TTPETTEl Va £XEI WOTE va ival TTANPWGS Kal 0pBda opIouévo. Zuvion eupn TTANBIKOTNTAG
givar 0.1 yia pia mpoepaimikl kar 1.1 yia pia UTTOXPEWTIK) ouvdeon, 0..* yia
OTTOI00NTTOTE APIOPO cuVOECEWY, 1..* yia TOUAAXIOTOV Pia ouvdeon, OAa TTOAU duola uE
Ta EBNF €Upn emmavdAnyng. Mia 1816TnTa €XEI €TTIONG KATTOIA GAAQ XAPOKTNPIOTIKA: TA
oToixeia TG uTTopei va eival diaretayuéva (ordered), ptropei va erTravaAaupavovral
TTOAMOTTIA(EG Qopéc (bag) 1 pmopei va dnAwvouv 1810kTnoia (composition). Kdébe
armrapiBunon TTepIAapBavel yia Aiota atrd TIMEG TTOU TTEPIYPAPOVTAl AaTTO CUPBOAOCEIPEG
(strings). Zmiypiétutta amd upia atrapibunon tepIAauBdavouv akpIiBws pia TiyR. Mia

atmmapiBunon dev TTEPIEXEN 1IBIOTNTES KAl OEV £XEI UTTO 1 UTTEPKAJOEIG.

AkoAouBwvTag Tnv TTapATTAvw TIPOCEYYION, N XPoNn TOU METAMOVTEAOU Oivel Tnv
duvatoTNTA AVATITUENG TTEPICCOTEPWY TOUG €VOG OIOKPITWY avatrapaoTdoewy. Ol
YAWOOEG PovTEAOTTOINONG UTTOPOUV £TTioNG va Pacifovtal o GAAeG avaTTaPACTAOCEIG,
OTTWG TTIVOKEG, POPUEG €ival va avaTrapioTavTal UTTd Hop®r Kelpévou. MNapdAa autd £vag
ammdé TOUG TTI0O OUXVOUG TOMEIC armoTuxiag eivar o oupBoAiouds TnG yAwooag — Ta
oupBoAa kal Ta gikovidia. [Na 1o okOTTo auTtd 0 OXeDIAOTAG TNG YAWooag Ba TTPETTEl va
akoAouBei kabBiepwpéveg cupPaoccig ovopaToAoyiag kal va divel éva akpifd oploud yia
K@Be €vvola povrteAotroinong (modeling concept). H yAwooa Ba TTpétel va gival 600 1o
duvaTtov aTtrAoUOTEPN XWPIC TTEPITTEG EVVOIEG KAl VO UTTAPXEI N duvaTtoTnTa yia TOavEg
ETTEKTAOEIS QUTAG ME ANECO TPOTTO. AG ONUEIWBEI OTI HOVTEAQ KOl HETAUOVTEAQ UTTOPOUV
va atrofnkeutouv o€ ammoBetipla (repositories), xpnoipotroiwvtag tnv XMl (XML
Metadata Interchange) popor [46] kai va xpnoigotroinBouv PEAAOVTIKA Ot OIAPOPES

ETTEKTAOEIG KOI CUVOUQOUOUG.

3.1.1.1 Aila@opég PHeTASU EVOG METAMOVTEAOU KAl HIOG YPOMHOTIKAG

OT1rwg €idaue kal 01O KEQAAAIO 2, N TTIO CUXVA XPNOIUOTTOIOUMEVN UETAYAWOOQ YIO TOV
opIouO YAwoOoWwV TTpoypauuaTiopou gival n EBNF evw 10 KUpIo TTPOTUTTO YIa TOV OPICHO
peTapovTEAwv gival To MOF. Ta xapaktnpioTikd Twv MOF-like TTAQTQOpUWV €ival pia
YAWOOO OpICPOU PE AVTIKEINEVOOTPAQ oUuvTagn Kal éva onuacioAoyIKO TTEdIo TO OTToi0
gival OUYKPIOIPO PE KaTeuBuvouevous ypapoug Je eTIKETES (directed labeled graphs). H
QVTIKEIMEVOOTPAPAG QUON ETTITPETTEI UWNAN APBpwOn Kal ETTAVAXENOIYOTIOINON META-
MOVTEAWV EVW TO ONUACIOAOYIKO QUTO TTEDIO ETITPETTEI TNV KAAUWN YPAPIKWY YAWOOWV
(ypaool) kabwg €1miong Kal YAwoowv utrd popen Kelpévou (dévtpa). H yevikdTnTa Twv
YPAPWV oa dopég dedouévwy ettiong TrpoTeivel 6T To MOF cival epapuooiuo o€ AAAEG

moavov avegepeuvnTeG MOPYPEG YAwoowv. H  kipia Aoimmév  diagopd  PeETALU
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METAMOVTEAWY KAl YPAPUATIKWY €ival OTI TO JETAPOVTEAD TTEPIYPAPOUV YPAPOUG, EVW Ol
YPAPHATIKES TTEPIYPAPOUV JEVTPA. A TTAPAdEIYUA UTTAPXOUV OPICHEVEG CUVOETEIC OTO
MOVTEAO TTOU OEV QvVATIAPIOTOUVTAl OTTEUBEiaG OTO dEVTIPO OUVTAKTIKAG avdaAuong. H
€IKOVa 2 avattapioTd TV a@nenuévn ouvTtagn JiIog TTOAU atTAG YAWOOOG TTEPIYPAPNS
MABNUATIKWY EKPPACEWY TOCO UTTO HOP®PH METAPOVTEAOU OCO0 Kal UTTO Hop®n
YPOUMATIKAG. ZTO TTAPAdEIyUa auTO, UTTAPXOUV OUVOECEIS METALU TWV OTIYUIOTUTTWY

«VariableExpression» kai «Variable» ol otroieg dnuioupyouv évav KUKAO OTO ypA@o Tou

METAMOVTEAOU.
Meta-Model Grammar
Variable
{:.%
=
+yarialieg At - g +definition
function := <id> '(' wariable '}’
i 1 L
HIBEIEN. o Expression ‘=" expr
+name : String — variable := <id>
+opi[ +opd expr 1= expr '+' term
1 1 term = term '*' factor
v = ! ' T 1
} Variable Bxpression factor (* expr °)
O‘DEFEIDF factor = <id>
factor 1= <int>
11
itecs Plus Times
+value : Integer

Eikova 2: Mapddeiyua Teplypa@ns apnenuévng ouviagng Yiag YAwooag utrd Jopon
METAMOVTEAOU KAl YPOUMOTIKAG.

2UhQwva pe 1o [25], GAAeg onpavTtikéG dla@opEg cival N aduvapia Tagivéunong
(ordering) Twv XAPOKTNPIOTIKWY PIAG HETAOKAGONG, £vavTl TNG TA&IVOUNONG TWV OTOIXEIWV
oto 0e§i6 pépog Tou EBNF kavova yia éva un Ttepuartikd couUuPBolo. ETttiong ol
TTEPIOCOTEPEG KAVOVES YPANPATIKAG TTEPIANAUBAVOUV Hia ) TTEPICOOTEPEG AECEIG KAEIDIQ,
EVW TO METAPOVTEAO OXI. AUTEG OI AEEEIC KAEIDIA €ival OXETIKEG UE TOV parser €TTEIdN
BonBouv Tov parser va dIaQopoTToINOEl JETALU Twv oToIXEiwv TNG YAwooag (language

elements).

3.1.1.2 AvTioTOIXiO EVOG HETOAMOVTEAOU OE MIO YPOMMATIKN
210 [29], MeAetdtar n oxéon METAEU YPAUMATIKWY Xwpic oupgpaldueva (BNF
POPMOANIOPOG) Kal JETAPOVTEAWY o€ pop®ry MOF kai avayvwpidovTal To TTOTE KAl TO TTWG
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MTTOPOUME VO METOTPEWOUMHE MIO YPOUMOTIKY) O€ éva PETANOVTEAO KAl TO QVTIOTPOQO.
EEGANOU n 18€a TNG TTAPAYWYAG METAUOVTEAWY O€ GAAEG UTTAPXOVTEG TTEPIYPAPEC OEV
gival pia kaivoupla 10éa.  Zupewva pe TNV BiBAioypagia [9] [12], yia Tnv avTioTolxia
petagu EBNF evvoiwv kal MOF gvvoiwyv pttopolv va eQapuocTouv oplouévol Bacikoi

Kavoveg OTTWG:

e QVATTOPACTOON TOU QPIOTEPOU HEPOUG €VOG KavOva TTapaywyns wg kAdaon. Ta
oToIxeia Tou degloU PEPOUG TOu Kavova cuvdéovTal PE T KAGon Tou apioTEPOU

MEPOUG PE MIa OUOXETION OUVOEDNG.

e avatrapdoTacn KABe eTavaAnywng atrd pia «undév A TTEPICCOTEPAY» CUOXETION.

A=B* > —> A e " B
— 4

e avatrapdoTaon KABE TTPOAIPETIKOU OTOIXEIOU ATTO Hia TTPOAIPETIKI) CUCXETION.

.l

A:=[B] ~ —> A =—— B

e avatrapdoTtaon KABe €MAOYAG WG UTTOKAACT TNG KAAONG TOU apIoTEPOU PEPOUG.

—_— B

o

A:=B|C—> A =
—_c

e QVATTOPACTOON PIa AKOAOUBIOG PE CEXWPIOTEG OUOXETIOEIS OUVOEDONG.

QoTo00, n TEPIYPAPN MIAG avTioTolXiag atrd petapovréAa oe EBNF ypappatikég gival og
TTOANEG TTEPITITWOEIG TTIO ATTaITNTIKA ammd O 70 avatodo. O Adyog ceivar o1 1O
METAMOVTEAQ EuuTa TTEPIAAPPBAvouV TTEPIcOOTEPN TTAnpo@opia atd ot o1 EBNF

YPOUMATIKEG. EEGANOU pia EBNF ypapuaTik oxnuartiel éva 0EVIpo evw Ta JETAPOVTEAA
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oxnuaTi¢ouv ypa@oug Pe EIBIKEG OKPEG Ol OTTOIEG UTTOPOUV VA EPPNVEUTOUV HE BIAPOPOG

TPOTTOUG.

2UPQWVa PE TO [7], O TTivaKag 2 Ouvowilel TOUG KUPIOTEPOUG POPUAAITUOUG OPICHOU
YAWOOWV Kal  TTEPIYPAPEl TNV aAvTIoToIXia Twv  Ola@OpwV  EVVOIWV KAl  TOU
onuacioAoyikou Toug Trediou. O1 YPAPUATIKEG XPENOIMOTTOIOUVTAl KUPIWG YIO YAWOOEG
utTé pop@n Keluévou, ol MOF-like TTAat@Opueg TTnydlouv atmd Tnv avdatrTugn AoyiopIKoU
Baoiopévn o€ povréda evw n XML ypnoigotrolgital yia avriaAAayr) TTAnpo@opiag Kai

OIOAEITOUPYIKOTNTA.

Mivakag 2: AvTIOTOIXiEG METAEU TWV KUPIOTEPWY POPUAAICUWY OPICHUOU YAWCOWV.

YAWOOQ yia TTEpIypa®n
BNF yAwooa pMovTéAo MOF
XML oxruatog

BNF ypapparikn XML oxriua METANOVTEAO
TTpoTAcEI aA@aBriTou XML keipeva MovTEéAO
OUVTOKTIKG 3VTPO, Document Object Model KOTEUBUVOUEVOG YPAPOG
TTOPAYWYEG (DOM) HE ETIKETEG

3.1.2 O yevvATOpAG

2e MIa oAokAnpwuévn Auon Baciopévn o€ POVIEAQ O YEVVATOPAG OATTOTEAEI TOV
aKkpoywviaio AiBo kaBwg AapBaver uttown ToU TN YAWOOoA POVTEAOTTOINONG, TO TTAQICIO
ekTéAeong (domain framework) kal To ATTOTEAECPA TTOU TTPETTEI VA TTAPAXOEL. 2€ APKETES
TTEPITITWOEIG, N KATAOKEUNA TOU YEVVATOPA €ival éva atTd TA MO ATTAITNTIKA KOPUATIA YIa
DSM AUong kaBwg atraitei TTOAU KA katavonon 0Awv Twv mTapatrédvw. O1 YEVVATOPES
TTaPAyouv pIa PEYAAN TToIKIAia atrd OI0QOpPETIKA €idn €EO0O0U: aTTAOG KEiNEVO, apXEia
TEKUNPIwoNG, script apxeia, apxeia pubuicewv (configuration files), XML kai @uoika
d1apopa €idn Tnyaiou KwdIKa. Na 1o Adyo auTd, TTPIV KATOOKEUACOUUE £Va YEVVITOPQ,
gival avaykn va &Epoupe T Ba Tapd&oupe. O KAAUTEPOG TPOTTOC YIa va TTETUXOUMNE auTo
gival va €xoupe €va TTOPAdEIYMATIKO WOVTEAO Kal TN OwoThH £E000 TTOU TIPETTEl VA
TTapaxBei amrd autd 10 povTéAo. MNa TNV AVTIMETWITION QUTWY TwV TTBAvVWY dUCKOAIWY,

QU0 KOAEG TTPAKTIKEG OoXediaong yevvnTOpwy TTPETTEI va akoAouBouvTal oTn TTPpAagn:
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e N TTPOCTIOOACEIG VO KATAOKEUAOEIG TOV YEVVITOPA TTOAU VWPIG XWPIG va €XEl
OAOKANPpwOEi N yAwooa POVTEAOTTOINONG KAl VA UTTAPXEl €va TTAPADEIYHATIKO

MOVTEAO YE TN owOTr £€000, Kal

e KPATA TOV yevvhTOpa 000 MO ATTAS YiveTal wOWVTAG TNV TTOAUTTAOKOTNTA KATW

OTO TTAQIOIO EKTEAEONG.

MeTd TNV TTapaywyn, 0 KWOIKAG BEV ATTAITEN XEIPOKIVNTEG TPOTTOTTOINCEIG i} TTPOCOECEIC.
H emegepyaoia tmapayodpevou kwdika eival (1 Ba €mmpere va eival) avdAoyn PeE TN
XEIPOKIVNTN  TPOTTOTTOINON KWOIKA MPNXAVAG META T.X. TN METAYAWTTION KWAIKA
ypaupévou o€ pia yYAwooa uwnAou emmrédou ottwg n C. H 18éa TG TTapaywyng KwaIKa
o€ Kapia TepiTrTwon dgv atroTeAei kKaivoupla 10€a. Z1n BIBAIoypagia dUo gival o1 KUPIES

TIPOOEYYIOEIG TTOU aTTravTwvTal [1].

H atrAouoTepn TTpooéyyion gival Baciopévn o€ TTPOTUTIa ETTIOKETTTN (Visitor-based) kai n
oTroia KAvel pia avTioTolXia atmd OOpEG TNG YAWOOOG HPOVTEAOTTOINONG O OOMEG TNG
yAwooag €€6dou. O yevvATOPAG ETTIOKETTITETAI KABE OTOIXEIO TOU POVTEAOU, KOAWVTOG
TOV YEVVIATOPA yI' QUTO TOV TUTTO OTOIXEIOU PECOW €VOC TTPOTUTTOU ETTIOKETTTN (Visitor
pattern). EvaAhakTikd, uttdpxel kal n Tpoogyyion Baociopévn o€ tpoTtutta (template-
based). ‘Eva mpdTutro atroTteAcital ammd oTaTiIKA KOPPATIA KWOIKA TA OTToia BEAOUUE WG
€€000 KABWG Kal atTd KOPPATIO Ta OTToia TTOIKIAOUV avAAoya PE TIG TIUEG TWV OTOIXEIWV
TOu povTéAou. AUTA n TIPOCEYYIoN OKOAOUBEITal Kal OTNV KATAOKEUR OUVAMIKWV
lIoToogAidwv oTNV TTAeupd Tou TTEAATN (client) ye Tnv HTML va trepiAapBdver JavaScript
EVTOAEG, ] 0TNV TTAEUPA TOU €GUTTNPETN (Server) pe xprion Twv YAwoowv PHP 1 ASP. Ol
YEVVATOPEG AUTAG TNG HOPPAG EVOEXOUEVWG Eival O TTIO KOIVOI Kal atrd Toug TTaAIoTEPA
xpnoigotroloupevoug.  lMapadeiyyata  1eXvoloyiwv  Paoiouyéva o€ TTPOTUTIA
mepihauBavouv Ta JET (Java Emitter Templates), Tn Microsoft DSL Tools T4 engine kai

Tnv CodeWorker scripting yAwooa.

AvegdptnTa aTTO TO A TTPOCEYYION UIOOETEITAI KABE @opd, yia va eival €QIKT N
QTTOTEAEOUATIK TTAPAYWYN ATTOTEAECUATOG, N £€£000G TTOU ATTAITEITAI ATTO £vav doBEvTa
YEVVIATOPO TTAVW aTTO OIAQOPETIKA HOVTEAA TTPETTEI va TTAPOUCIAEl KAAG OpIouEva
TIPOTUTTA. TIG TTEPICOOTEPEG POPEG, O YEVVATOPAG OEV gival opaTOG OTOUG XPAOTEG KAl
MTTOPEl va BewpnOcei TTapdPoIog PeE Evav PETAYAWTTIOTH. Z€ KABE TTEPITITWON TTPETTEI va
utrooTnpideTal TTAAPNG TTapaywyr Kwoika OTTou 1000 oTaTikéG (static) 6co  kai
(behavioral) douégc Tmapdayovtal. EmmmAéov, €xovrag wg TNyl TO MOVTEAO TTOU

QVOTITUOCETAI O YEVVNTPAG UTTOPEI VO TTAPAEl TTOAATTAG SIAQOPETIKA ATTOTEAEOUATA.
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3.1.3 To mAaiolo ekTéAeong

To TAaiolo ekTéAeong (domain framework) Trapéxel Tnv dleTmagn METALU TOUu
TTAPAYOUEVOU KWOIKA KAl TOU UTTOKEIHEVOU TTEPIBAAAOVTOG O0TOXO0U (target environment)
N TTAaT@Opuag otoxou (target platform). Eivar éva emimedo KwdIka TToU n Kupla
AeIToupyia Tou €ival n amo@uyr TNG E€MAvVAANWNS Kal TNG TTOAUTTAOKOTNTOG OTOV
TTAPAYOHEVO KWOAIKA Kal €TTIONG OTOV yevvATOPA. METAKIVWVTAG TNV TTOIKIAOTNTA QTTO TO
YEVVATOPA OTO TTAQioI0 ekTéAeong aTtrAoTtroicital n dladikaoia Tmoavig TTPooOnkng
UTTOOTAPIENG VIO VEEG TTAOTQOPMES. MapoAa autd oe AUon Baciopévn o€ POVTEAQ N
utrapén evog TTAaiciou ekTéAeong Oev eival TTAVTA avaykaia. & TTOANEG TTEPITITWOEIS N
id1a N TTAATPOPUA OTOXOG UTTOPEI va TTAPEXEI TNV KATAAANAN SIETTAQPN N OTTOIO PITTOPEi va
XxpnolyotroinBei kateuBeiav atrd Tov yevvritopda. QoTdéo0 TTOAU OuxVvA XPENOIKOTTOIEITAI

KATTOI10 BondnTIKG TTAQICIO EKTEAECNG YIA VA KAVEI TOV TTAPAYOPEVO KWOIKA ATTAOUCTEPO.

H avdmrugn Tou katdAAnAou TTAaiciou eKTEAEONG eival pia xeipokivntn dladikacia n
oTroia aTtraitei TTOAU KOAN yvwon TnG UTTOKEIMEVNG TTAQTQOPPOG Kal TOU ETTIOUPNTOU
arroteAéopatog Kal €ivalr guBuvn Tou oxediaoTtry TNG DSM Auong. To TrAdiclo auto
XPNOIYOTIOIEITAI JOVO aTTO TO YEVVATOPA KAl CUVETTWG AETTTOPEPEIEG XPOoNG Tou Ogv
gival avdykn va yivouv yvwoTéG OTOUG TEAIKOUG Xpnoteg. Movo €vag €UTTEIPOG
TTPOYPAMMATIOTAG TIPETTEI VO MABEl 1 va avatTugel To TTAQioIo €KTEAEONG, va TO
EQPAPPOOEl OTO YEVVITOPA Kal £T01 OAOI OI AANOI ETTWPEAOUVTAI XPNOIUOTTOIWVTAG OTTAG
TNV DSM Auon. Ag onueiwdei, 0TI TTOAU cuyxva O TTPOYPAPUATIOTAG TTOU AVATITUOCEI TO
TTAQiCI0 €KTEAEONG €ival Kal AUTOG O OTIOIOG KOTAOKEUACEI KOl TOV YEVVATOPA KOl

ETTOMEVWG TO KOOTOG AVATITUENG KOl OUVTPNONG YiVETAI OKOPA PIKPOTEPO.

3.2 TMapdyovTeg UI0BETNONG MIOG YAWOOAG HOVTEAOTTOINONG £181KOU OKOTTOoU

OpIoPEVEG TUTTIKEG TTEPITITWOEIS YVIa UI0BETNON MIAG OAOKANPpwHEVNG AUoNG Baciouévng
O€ MOVTEAQ egival ETAIPEIEG 1 OpyavIOUOi TTOU BIABETOUV MIa YPOUMN TTapaywyng,
KATOOKEUALOUV TTapOuoIa €idn TTPOIOVTWYV ) EQAPHUOYES TTAVW OTTO WIa Koivr) BIBAI0BrKN
N TAATQOpUa. QoTO0O0, Ta OPEAN ATTO pIa TEToIA AUoN dev gival Xwpig KOOTOG. KATTolog
TTpETTEl va dnuioupyrioel Tn DSM Auon kai autd atraitei Tnv apxikn €mévouaon. To apxIko
autd KOoToG TTEPIAaUPBAvEl OoXedOV ATTOKAEIOTIKA TOV avBpwTTIivo TTapdyovta Kabwg
ATTAITOUVTAI €10IKOI TOU TTEQIOU KAl £UTTEIPOI TTPOYPAPUATIOTEG. MaAaidTEPA TO KOOTOG
QAVATITUENG TWV EPYAALIWV ATAV ETTIONG OXETIKA UYNAG KABWG oI €TAIPEiEG aTTaITOUVTAV
VO KATOOKEUAOOUV Ta gpyaAeia amd Tnv apxn 1 XPNOIMOTTIOIWVTAG UTTOOTNPIKTIKEG

BiIBAI0BNKeG kai TTAaioia. EmmTAéov uTTGpxEl TO KOOTOG OUVTHPENONG Kal avapaduiong.
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Av 1O TTedio eival oTaTIKO N €TAIPEia ouveyiCel va XpnoluyoTroiei TRV apxikp DSM Auon
XWPIG TPOTTOTTOINCEIG - KATI TTOAU OTTAVIO - KAl JE EAAXIOTO KOOTOG ouvtipnong. Eivai
OMWG TTOAU TTIBavO OTI TO TTEdi0 eEEAiCTETAI 1] N ETAIPEIA BPIOKEI KAAUTEPOUG TPOTTOUG VA

QUTOMPATOTTIOIET TNV AVATITUEN EQAPUOYWY XPNOIYOTTOIWVTAG TN AUCT QUTH.

lNa 10 AOyo auTtd, apketd Tpdyuata TEETTEI va An@Bouv uttown yia TNV avattuén Piag
oAokANpwuévnNG Auong Baciopévng o€ POVTEAD KOl KATA CUVETTEIO Kal MIO YAWOOOG
MOVTEAOTTOINONG €10IKOU OKOTTOU. ApPXIKA, TIPETTEI va €CETAOTEI av UTTAPXEl Ndn £va
MOVTEAO TO OTTOIO E€ival OPKETA KOVTA OTO TTEdI0 TOU TTPORAAPATOG. AV UTTAPXEL, TOTE
eCeTACeTAl AV TO UTTAPXOV POVTEAO UTTOPED va eTTeKTABEN 1 va BeATIwOEi. ETtiong, TTpétTel
va An@Bei coBapd utréywn av eivar avaykn 1o PovtéAo va Baciletal TTavw o€ KATTOIO
standard kai va @TiaxTei TTAvW ATTO TN YAWOOO HPOVTEAOTTOINONG Wia 1 TTEPICOOTEPEG
YPOUMEG TTapaywyng Aoyiopikou (software product line). ‘Eteita, av utrdpxel avaykn yia
OIAPOPETIKEG AVATTAPACTACEIS (YPAPIKA avaTTapdoTach, UTTO PJopen KEIMEVOU K.a) Kal
emegepyacia NG yAwooag povrehotmoinong.  AvTtioToixa TTPETTEl va €CETACTEI Kal N
aTTaiTNON YyIad TV QVATITUEN TWV KATAAANAWY UTTOOTNPIKTIKWY €PYAAgiwv 1 toavi
ETTEKTOON KATTOIWV TTPOUTTAPXOVTWY. TEAOG, av aTTaITEITAl MOVTEAOTTOINON OUVAMIKAG
oupTTEPIPOPACS (dynamic behavior), TTpétel va peAeTnOOUV 01 TPOTTOI PE TOUG OTTOIOUG

MTTOPEI va emITEUXOET QUTO aTTOoTEAETUATIKA.

lNa Toug OKOTTOUG AOITTOV QUTOUG KATTOIEG KOAEG TTPAKTIKEG TTOU QTTAVTWVTAlI OTN
BiBAIoypagia TTpoTEiVOUV TNV EKPETAAAEUCT UTTAPXOVTWY HOVTEAWV OTTOU auTto Eival
duvartov. Opiopoi XML oxnudatwv (XML Schema Definition - XSD) ka1 opiopoi EMF
MOVTEAWV €ival duo TTOAU B1adEDONEVES TEXVOAOYIEG TTOU UTTOPOUV VA XPNOIJoTToInBouv
yla TNV avalATnon UTTapXOvTwy JOVTEAWYV TTOU EQAPPOLOVTAl O€ OUYKEKPIPEVA TTEDIA KAl
mMOAavov UTTOPOUV va @avouv TTOAUTIMEG TIPIV TNV ¢avaavokAAuywn Tou Tpoxou. Ag
onuelwdei 611 oxeddv otrolodnTToTe XSD utropei va petatpatei otov avriotolxo EMF
OPIOPO POVTEAOU OIEUKOAUVOVTAG €TOI OKOPO TTEPICCOTEPO TNV ETTAVAXPNOCIUOTIOINCN

UTTAPXOVTWYV HOVTEAWV.

Etriong oup@wva pe toug cuyypa@eig Tou [20] uTTAPYXOUV KATTOIEG CUXVEG ATTAITAOCEIG
yla v avamrtuén yAwoowv povteAotroinong €I0IKOU oKotrou. ‘Eva povTéNo TTpéTTeEl
TAvTa va Bpioketal o€ €va uywnAoTeEPO ETTITTEDO aPAipecng atrd OTI O TTAPAYOPEVOG
KWOIKAG. 2TOX0G OgV €ival O TTPOYPAPMATIONOGS UE €IKOVES. AuTO uTTovOoEi OTI o€ pia DSL
xpnoigotrolouvTal  €vvoleg (concepts) pévo oOtav n €vvoia €ival €UKOAOTEPO va
povTeAoTTOINOEl aTTd OTI va ypaei TTPOYPAUMATIOTIKG. lMpdyuata Ta oTroia atraitouv

TO0N TTPOCTIddeIa va povTeAoTToINBoUV G600 Kal yPa@oUV TTPOYPANUATIOTIKA OEV TTPETTEI
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va evowpaTtwvovTtal otn DSL. Mia dpeon ouvémreia Tou mTapatmdvw €ival 0TI ouxvd dev
povtehotroigital 100% pia e@appoyr. ‘Eva yépog Tou CUCTAPOTOG POVTEAOTTOIEITAI KOl
éva HEPOG TTOPAYETAlI TIPOYPAMMATIOTIKA. EEAANOU, TTOAAEG @OpEG O yevvhTOpPAg
oXeOIAZETAl PE TETOIO TPOTTO WOTE O KWOIKAG TTOU YPAPETAI PE TO XEPI va TTPOCTIOETAI
EexwpIoTd atmdé Tov autopata Trapayopevo Kwdika. ETmiong, ta PoviéAa TTPETTEN va
KaBIioToUv TOUG AIYOTEPO EUTTEIPOUG TTPOYPOUMOTIOTEG PE TTEPIOPICHEVN QPXITEKTOVIK
yvwaon Tro TTapaywyIkoug. AuTO €TITUYXAVETAI KPUBOVTAG TIG TEXVIKEG AETTTOMEPEIEG
TTiow atrd Ta PJOVTEAQ PE APECN CUVETTEIO TNV 000 TO duvaTOV PEYAAUTEPN ATTAOTNTA

TOU PJOVTEAOU.

O mrapayduevog KWdIKAG TTPETTEI va €ival EUAVAYVWOTOS Kal ouvTnproiuog. H oxéon
METAGU TOU POVTEAWV KAl TTAPAYOUEVOU KWOIKA TIPETTEl va €ival oagng, Kal €I0IKOTEPA
yId TOUG TTIO EUTTEIPOUG TTPOYPAMUATIOTEG Ol OTToI0lI €XOUV TNV €uBUVN TNG TTPOCONKNG
XEIPOYPAPOU KWOIKA OTOV TTapayOuEVO KWOIKa. KABe oToixeio TnG YAWooag €xel pia
pNTA ouvdeon HE €va N TTEPICOOTEPA DOUIKA OTOIXEIO/KOUUATIO Kal TTapdyEl KWOIKA yia
OKPIBWG AUTA Ta KOPUATIA. AuUTr) N auTtopaTtn TTapaywyr) KwoIKa CUVETTAYETAI aunon

TNG TTAPAYWYIKOTNTAG KAl TNG TTOIOTNTAG TOU TEAIKOU ATTOTEAEOUATOG.

3.3 MNapadeiypara vuioBéTnong DSM Avoeswv

21a [1] ka1 [69] Tmrapoucialovtal PeE OPKETEG AETTTOMEPEIEG KATTOIO TrapadeiypaTa
uI08£TNoNG OAoKANpwuévwy AUoewv Baociopévwy o€ poviéda. KaBe Tmedio  eival
OIaQOPETIKO, Kal Aapa KABe Ttrapddeiypa eivalr d1a@opeTike. Ta Tredia TTpoRARuaTog
TToIKiIAAOUV KaBwg Kal Ta TTepIBAAAovTa aToxol. Ta TeAeuTaia Xpovia, HEYAAES ETAIPEIES
KOl Opyaviouoi Kata@euyouv o€  TETOlOU  €idoug  AUOeIg  TTpooTrabBwvtag  va
dnUIoUPYAOOUV KATTOIO YPOUMA TTAPAYWYAS Yia Ta TIPOIGVIA TTOU AVATITUCOOUV.
ATTWTEPOG OTOXOG €ival N augnon TNG TTAPAYWYIKOTNTAG KAl TTOIOTNTAG TOU TEAIKOU
TTPOIGVTOG 0€ CUVOUAOHO E TO 600 TO duVATO HIKPOTEPO XPOVO BIABECNG TOU TTPOIOVTOG
oTnv ayopd. EidikoTepa oTa media Tou KivToU UTTOAOYIOHOU KOl TWV EVOWHATWHEVWYV
OUCTNUATWY OTTOU Ta TEAEUTAIO XPOVvIa oI £EEAICEIC cival paydaieg, n uloBETNON TETOIWV
AOoewv gival emMTOKTIKEG. Opiopéva eVOEIKTIKA TTapadeiypaTa TETOIWY OAOKANPWUEVWY

A0oewv Baoiopévwy o€ yovTéAa Bpiokouv AdN e@apuoyr) o€ TTedia OTTwWG
e [P tnAspwvia kai ereéepyacia KANoewv (TTpwTdkoAAa SIP kai H.232)

e QVATITUEN ETTIXEIPNMATIKWY EQOPUOYWYV YIa KIVATA TNAEQWVA XPENOILMOTTOIVTAG

é¢va Python trAaioio (Nokia)
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e avarmTugn OIETTaQWYV Yyia Oépyava PETPNONG yia aBAnTéG (TT.X. TTapakoAoubnon
kapdiakwyv TTaApwv) (Polar Electro)

e avaTmTugn 1aTpIKWV epappoywv (Philips)

e OIKIOKOG QUTOMATIONOG KAl EVOWUATWHUEVA CUCTHUATA

3.4 MNepiBaAAovTa avdaTTTuing epyaAeiwv povreAotroinong

‘Eva TTOAU onpavTIKO KOPMPATI yia TNV €mTuXia TG uloBétnong uiag véag DSM Auong
aT1Td TOUG TEAIKOUG XPNOTEG €ival Kal n KAAR utrtooTripién epyalEiwy yia Tnv emegepyaaia
Kal Tov €AEyXO TWwV EQAPPOYWV TIou TIPOKEITaI va avatrtuxBouv. MBavr egival n
dnuioupyia evog epyaAegiou JovTeAOTTOINONG ATTO TNV apxrl AAAG akdun Kal yia KATTOIEG
amd TIGC MEYAAUTEPEG OMADEG TTPOYPOUMATIOTWY MIa TETOla TTpooéyyion Ba eival
QTTAYOPEUTIKA aKkpIBn Kal xpovoRopa [16]. EukoAa Aoimtév yivetal katavonto OTi UTTAPXEI
N avAaykn yia arrodoTIKOUG TPOTTOUG TTAPAYWYNS TETOIWV EPYOALIWV EITE JE QUTOUOTO N
nUIautoparto TpoTTo. Ta Asydpeva Language Workbences [34] oTtoxguouv TTpog auTr) Thv
KateuBuvon oTtnpifovtag Tov oxedIaoTr TNG YAwoodg o€ 6Aa Ta oTddia avaTITuéng PIag
oAokAnpwuévng DSM AUong, atmmd Tov OpICPOG TNG YAWOOOG PWOVTEAOTTOINONG £WG KAl

TNV TTOPAYWYr TWV KATAAANAWYV UTTOOTNPIKTIKWYV EPYOAEIWV.

2Uh@wva Kal ge To DSM forum [59], TTpog auTh TNV KateuBuvon éva peydho TTARBOG
ato Tétola oAokAnpwéva TTepIBAANOVTa avaTiTugng Exouv avatrTuxBei kai eEeAicoovTal
atré d1GPOPOUC OPYAVIOHOUG. 2TNV ayopd, utrdpxouv ndn diabéoipya euTTopIKa EpyalEia
Ao PEYAAEG eTaIpEiEg KOBWG KAl  €pyaAgia Kal TTPWTOTUTTA TTOU AVATITUOCOVTAI ATTO
EPEUVNTIKOUG  QOPEIC Kal  KOIVOTNTEG aVOIKTOU  Aoyiopikou. Mia  oAokAnpwuévn
avaoKOTINoN Kal oUYKPIoN auTwyv TwWV €PYOALiwv avaTrTuéng eival eKTOG Tou OKOTTOU
QuTAG TNG JITTAWMATIKNAG €pyaciag aAAd woTOoo Ba TTAPOUCIACOUUE CUVOTITIKA Ta TTIO

QVTITTIPOOWTTEUTIKA aTTd KABE KaTNyopid.

3.4.1 To mepifdAAov MetaEdit+

To MetaEdit+ [60] civai éva gutropikd metaCASE epyaleio TTou avatrtuooeTal atrd Tn
diIAavoikh etaipeia MetaCase Consulting. AtroTteAei Tov ammOyovo TOU TTPOYEVECTEPOU
epyaAeiou MetaEdit wg 1Tpog TIG 10€€C Kal TRV opdda avAaTTuéng Tou, aAAG oTnv TTPAgn
aTToTEAEI éva QPEOKO eKivnua WG TTPOG TNV UAOTTOINGN TOU. ZUPQWVA PE TIG YVWHES
TTOAWV €I0IKWV TNG Blounxaviag 6TTwg o Scott Ambler kar o Markus Volter, 10

MetaEdit+ €ival To 1o wpipo kal Tponyuévo DSM trepiBaAAov. ZTa TTAdiola avamrugng
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Tou éxouv ektTovnOei TTrepiTTou 30 £peuvnTIKES EpyaTieg Kal TTepiocdTepa atmd 150 apbpa

€XOouv dnuUOooIEUbEi.

210 TrEPIBAAAOV TOou MetaEdit+, dUo c€ival Tta PBaoikd ouoTaTikd: 10 MetaEdit+
Workbench kai 1o CASE epyaAcio. To MetaEdit+ Workbench yxpnoipotroicital améd tov
oxedlaoTA TNG YAWOOOG Kal Tou TTapéxel OAQ Ta aTTapaiTNTa PECA YIO TOV OPICPO TNG
véag YAwooag povrtedotroinong. lMNa tnv TTePpIypa®n Twv €evvoiwv TNG YAWooOg
XPnoIJoTToIEiTal Jia aTTAr} dAAG TTOAU 1I0XUpr YAwooa treplypa®ng, n GOPPRR (Graph,
Object, Property, Port, Relationship, Role) ye Tnv otroia dnAwvovTtail ol avTioToixol TUTTOI
TWV EVVOIWV TTou opifovtal oTn YAwooa povrtedotroinons. Méow Ttng KAaT@AANANg
oouitag epyaAeiwy, 0 oxedlaoTnG UTTOPEI EUKOAA va opicel TIG évvoleg (concepts) TnG
yAwooag, TIG 1010TNTEG TOUG, TA AVTIOTOIXA CUMPBOAQ Kal TTEPIOPIOPOUG. H ekTETAPEVN
BIBAIOOAKN OTTG  €TTOVAXPNOCIUOTIOIOUPEVO  CUCTATIKA  WOVTEAOTTOINONG  YAWOOWV
(modeling language components) cou eTITPETTOUV va EEKIVAOEIG PJE €vav TTOAU GUECO

TPOTTO.

To egpyaieio CASE xpnoiyoTtrolei wg €i00d0 1oV 0pIoud TNG YAWOOAG OTTWG OPIOTNKE
oto Workbench kai Tapdyel éva epyaleio JOvTEAOTTOINONG YA TOV OPIoUS AUTO XWwPIg va
XPEIQOTEI va ypAwelg ouTe pia atmAf ypauu Kwdika. Me tov 1pé1T0 autd N diadikaoia

avaTiTuéng epyalciwv povreAoTroinong kabiotartal ypryopn, diaiodnTikr Kal atmodoTIKA

OIKOVOMIKA.
KB WatchApplication: Stopwatch, March 2, 2008, 13:20 g@@ S Generator Dutput: Stopwatch: Watchapplication
fragh [dt Yew Types Eormat el Fle Edit Mew Help
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-
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—1
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startTime woid naniatchi)
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Eikova 3: XpAion NG yAwooag YovTEAOTTOINONG, TTApAywyr KWOIKA KAl TEKPNPIiwoNG
[60].
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3.4.2 Ta Microsoft DSL Tools

210 Visual Studio 2005 SDK 3.0, n etaipeia Microsoft kukAopopnoe Tnv TTPWTN €KdooN
Twv Domain-Specific Language Tools [61]: €vag ouvduaouog atd  TTAdiola
(frameworks), yAwooeg, emmetepyaoTég (editors), yevviTopeg (generators) kal wizards
TTOU ETTITPETTOUV OTOUG OXEOIOOTEG YAWOOWVY va KaBopioouv TIG OIKEG TOUG YAWOOEG
MovTeAoTTOINONG Kal epyaleia. Apxikd pe 1o Software Factories project kai Twpa ye Ta
Microsoft DSL Tools n Microsoft TTapakoAouBei TIg eEeAICEIC aTOV TOPED TNG AVATITUENG
Aoyiouikou Baoiopévou oe povtéAa, pe tov Bill Gates va 1oxupietal 611 n TTPooEyyion

auTr} Ba gival n o oNPAVTIKA KaIvoTodia oTo AoyIoHIKOS yia Ta eTTopeva 10 xpovia [13].

XpNOIUOTTOIWVTAG Ta EPYOAEIQ aUTd, O XPrOTNG UTTOPEI VO OpPicEl HE APKETA dIAIoONTIKO
TPOTTO TN OIKN TOU YPA@IKr YAwooa povrehotroinong €1dikou okotrou (Visual Domain
Specific Language - VDSL) kaBwg kal €va Baoikd epyaAcio yia Tnv emeéepyacia Twv
OTIYMIOTUTTWV TNG YAwooag auTtAg. EmmpdoBeTa, yia Tn PETATPOTTH Twv OOPWV TNG
YAWOOOG YOVTEAOTTOINONG O€ KATTOIOU €iD0UG EKTEAETIUN HOPYPN KWAIKA XPENOIKOTTOIEITAI
MIa YAwooa mrpoTuTiwy (template language), Tou atroTteAcital kupiwg ammd C# iy Visual
Basic dopég. ‘Eva Baoiko PEIOVEKTNUA OAWV TwV TTAPATTAVW £PYAAEIWV HOVTEAOTTOINONG
givar 611 douAelouv w¢ pépog Tou Visual Studio kai dpa civar diaBéoiya pévo yia

mepIBaAAovTa Windows.

3.4.3 To Generic Modeling Environment

‘Eva atmmd 1a Mo yvwoTd €peuvnTIKA €pYOAEia avaTITugng piIag Auong Baciopévng o€
povTéAa eival To Generic Modeling Environment (GME) [63]. To trepiBdAAov auTd €xel
oxedlaoTei Kal avatrTuxBei atrd 1o TavemoTruio Tou Vanderbilt otn Mepuavia kai 61Twg
kKal To MetaEdit+ wpipaoe atmd €va 1oxupd uttopabpo atmmd TTponyoupevn £€peuva Kal

TIPOKTIKI) EUTTEIPIO OTOV TOUED TWV YAWOOWYV KAl EPYAAEIWV HOVTEAOTTOINONG.

210 TTEPIBAANOV auTO, Ta peTapovTéAa opiCovtal o€ pia attAp UML-like yAwooa, n otroia
KAvel EOVUXIOTIKA xprion Twv stereotypes yia va dlakpivel TOug dIAQopous TUTTOUG TwV
EVVOIWV TNG YAWOOOG evw 01 TTEplopIopoi kaBopidovTal o€ pia didAekTo Tng OCL (Object
Constraint Language) [39] 6tou évag evowpatwpévog oTo TTEPIBAAAOV DIOXEIPIOTAG
TTEPIOPIOPWY  ETTIBAAAEI OAOUG TOUG TTEPIOPIOPOUG Tou TTediou KAt Tnv OIGPKEIN
KATAOKEUNG Tou povTéAou. MapéxeTal €Tiong n duvatoTnTa yia ETTAVAXPNOIUOTTIOINCN Kl
ouvOeon PETAPOVTEAWV OTTO UTTAPXOUCEG YAWOOEG HOVTEAOTTOINONG. 2TA PEIOVEKTHUATA

TOU OUYKATOAEYETAI N PN UTTOOTAPIEN YPAQIKOU ETTECEPYOOTN YIA TNV ETTECEPYATIA TWV
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oupBOAwv TTOU avtioToixiCovTal OTIG dIAQopeg €vvoleg Tou Trediou KaBWS Kal n

d1aBeoiudTNTa TOU POvo yia TrepiBaAlovTa Windows.

MapdéAha autd 10 GME 0O100€Tel pIa apBpwTh, ETTEKTACIUN  APXITEKTOVIKA TTOU
xpnoigotrolgi Tnv TexvoAoyia MS COM. Kdatrolog ptropei TTOAU €UKOAO va avaTTTUEE!
TTEPIPEPEIOKA  OUCTOTIKA KAl  €pyOAEia  XPNOIMOTTOIWVTAG  OTToIadNTIOTE  YAWOOO

TTpoypapuaTtiopou utrootnpifel COM (11.x C++, Visual Basic, C#, Python k.a).

3.4.4 To Eclipse Modeling Project

To Eclipse Modeling Project (EMP) [2, 49] cival éva oxeTika véo top-level project Tou
Eclipse 10 omroio atroteAcital amd pia cuAAoyl aTré projects TTou OxeTiCovTal JE
TEXVOAOYIEG yIa TNV aAVATITUEN AOYIOMIKOU PaoIiopévou o€ MPOVTEAD  (EIKOVa  4).
Opyavwvetal Aoyikd o€ projects, utrooTnpi¢ovrag oAOkAnpn 1N dladikacia avaTrTuéng
MIag oAoKAnpwuévNG Auong povteAoTTroinong. H avoikty @uon Tng TTAATeOpPOS Tou
Eclipse kai o1 duvatdTnTeS yia TNV avaTtiTuén apnenuévng ouvtagng, dIakpITAG auvTaéng
KOl UETATPOTING MOVTEAWV TTOU QUTO TTPOCOETEl, TO £XOUV UETATPEWEI OTOV EAPBETIKO
oouyld yia Oooug aoxoAouvtalr pe To state-of-the-art oto Tedio TNG avamTUgng

Baoiopévng o€ PovTéAQ.

Eikéva 4: To Eclipse Modeling Project [2].

3.4.4.3 Avarmrtuén apnpnuévng ouvragng
O Truprvag piag yAwooag povreAotroinong €181IkoUu oKOTToU gival N a@npnuévn ouvTtagn

TNG KAl TUTTIKA TO TTPWTO OTOIXEIO TNG YAWOOOG TTOU TTPETTEI VA avaTITuxBei. 2T1a TTAdiola
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Tou EMP yia 1o okotré autd xpnoiyotroigital To Eclipse Modeling Framework (EMF) [3,
50]. To EMF Trapéxel 1o OIKO peTaPovVTEAO, TTOU ovoudadeTal Ecore kal oUp@wva PE TO
OTTOIO TTEPIYPAPOVTAI Ol €VVOIEG TTOU POVTEAOTTOIEI N YAwooa. Eival éva apkerd ouoio
peTapovTéAo pe To EMOF mrpoTutio (éva uttoouvoAlo tou MOF 2.0) [45,62] kal apkeTa
atrAG yEYOVvOG TTOU CUVEICPEPEI Kal OTnV 1I0XU Kal dUvaun TTou autd Tpooépel. 'Eva
MOVTENO OpIouEVo o€ Opoug Tou Ecore €ival apkeTd ONAWTIKG Kal UTTOPEI va €xEl Evav

ap1Buod atrd dIOPOPETIKEG DIAKPITEG OUVTALEIG.

3.4.4.4 Avarmrtuén S10kpITAG oUVTASNG

‘Eva amd T1a Paocikd trAsovekTApaTa tou EMP évavti Twv uttoAoiTTwyv dI1aBEaipwyv
TEPIBAANOVTWY  aVATITUENG  €pYOAciwv  povTeAOTTOINONG  €ival T TTPONnyéva
XOPAKTNPIOTIKA TOUu vyia Tnv avdamrug¢n OIakpitig ouvra¢ng (concrete  syntax
development). To EMP TtrepikAgiel duo avrtioToixa trAaiola (frameworks) 1600 yia Tnv
QVATITUEN YPOPIKWY avaTrapaoTdoswy (graphical representation) Twv povréAwv 600 Kai

yla Tnv avatmrapdoTtaon uttd popen kelpévou (textual representation).

To Graphical Modeling Framework (GMF) [52] cival pia TTOAAG uttooxOpeEvn open-
source TexvoAoyia n omoia PBacifetar Mavw oto EMF kai 1o Graphical Editing
Framework (GEF) [51]. Baoikdg Tou OKOTTOG €ival 0 opiopdg Kail n uAotroinon YAwoowv
MovTeAoTTOIiNONG €10IkoUu okotrou. To GEF e€ivar éva mAaiolio Baoiopyévo otnv MVC
(Model View Controller) apxITEKTOVIKA Kal XPNOIMOTIOIEITAI YIA TNV QVATITUEN YPAPIKWV
emegepyaotwy (graphical editors). Ta EMF kai GEF &ev cival oAokAnpwuéva
(integrated) ka1 T0 GMF ye@upwvel To JETAEU TOUG XAOPO TTAPEXOVTAG €va GUVOAO aTTd
EPYaAgia TTou eMTPETTOUV OTO OXEDIAOTA TNG YAWOOOG VA OPICEl KAl auTOPaTa TTAPAEE!
éva ypa@ikd €PYaAleio POVTEAOTTOINONG TO OTTOIO0 EVOWMATWVETAI OTO TTEPIBAAAOV TOU
Eclipse. v mpdén, o GMF civalr éva emektapévo kal BeAtiwuévo GEF TTou €xel
avatrtuxBei amdé Tnv IBM kai xpnoiyotroiei GEF yevvATOpEG avaTiTuypévoug atmd tnv

Borland.

XpnoiyotroiwvTtag 1o GMF kai éxovtag opiocel TRV agnpnuévn ouvtagn TG yAwooag o
oXeOI00TAG PTTOPEI EUKOAQ VO avaTrTUEEl TO Ypa@IKO CUUBOAICHO KAl VO TOV QVTIOTOIXIOE!
ME TIG €VVOIEC KAl BOUEGS TNG YAWOOoaG. H dnuioupyia evog attAol ypa@IKoU TTEEEPYATTH
ylo TNV €TTECEPYATIA OTIYUIOTUTTWY TNG YAWOOOG aKOAOUBEI pia KaAG TTpokaBopiopévn
dladikaoia n otroia cuvowiletal oTnv dnuioupyia Tévte dlagopeTikwyv XML apxeiwy, Ta
TTEPICOOTEPA ATTO TA OTTOIA PTTOPOUV Va dnuioupynBbouv Briua TTpog BAua atmd ypaikd

epyalAeia kai diaAdyoug (dialogs). Apxikd opifovTal OAES o1 £vvoIEG TNG YAWOOEG TTou Ba
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avaTTapacTabolv ypa@ikd KaBwg Kal O Ypa@IKOG OUPBOAIoUOS Toug. AkoAouBei o
OPICHOG TOU TPOTTOU WE TOV OTToio Ba avartrapioTavral ol dIAPOPES EVVOIEG OTNV TTOAETA
EPYOAAEIWV TOU YPAPIKOU ETTECEPYOAOTH Kal £TTEITA ouvduddovTal PE TIG EVVOIEG TNG
apnpnuévng ouvrtagns TG yAwooag. TéAog, akoAoubBei n autdéuaTn TTapaywyr Tou
KWOIKA TTOU UAOTTOIEI TOV ypaA@IKO ETTECEPYAOTH] KAl TOV EVOWMATWVEI KATAAANAQ OTO

repIBaAAov Tou Eclipse.

AvTioToIXa, yia TNV avatrtugén OIaKPITAG ouvTagng UTtO POoP®r KEIMEVOU Kal yia Tnv
TTaPAYWYr €VOG EPYAAEIOU ETTECEPYOTIAG TWV OTIVUIOTUTTWY TNG YAWOOOG UTTd auTh TV
Mopeny utropei va xpnoigotroinBei 1o Textual Modeling Framework (TMF) [565]. To
TTAQIOI0 QuTO €ival €va OXETIKG VEO TTOANG uTtrooxouevo project Tou Eclipse 10 otroio
XPNOIMOTIOIWVTAG TIG EUTTEIPIEG KAI TN yvwon TTou €xel atrokTnOei ammd GAAa didonua
TTAdiola O0TTwWG To openArchitectureWare [57] emmixeipei va yeupwaoel TO XAOPA PETALU
TWV TTOPAdOCIOKWY TEXVIKWY AVATITUENG YAWOOWV UTTO HOop@r] KEINEVOU Kal TNG
avaTmTuéng PBaciopévng o€ PovTéAa. XpnOIWOTIOIEITAl KUPIWG yia TNV Trapaywyn
ECWTEPIKWY YAWOOWV €IOIKOU OKOTIOU KAl OTNV TTOPOUCa POP® TOU TTAPEXEl TN
duvaToTNTA TNG TTAPAYWYAS UWNARG TTOIOTNTAG ETTECEPYACTWY KEINEVOU HE TTPONYMEVES

duvaToOTNTEG, Ol OTTOI0I EVOWUATWYOVTAI autouaTta oTo TTePIBAAAoV Tou Eclipse.

3.4.4.5 MeTaoXnNMATIONOI HOVTEAWV

H avamruén piag yAwooag €1I0IKoU OKOTTOU TTOAU OUuxXVA OTTOOKOTTEI 0TV augnon Tou
eEMTTEDOU agaipeong oTo oTroio €mBOuuei KATTOI0G va douAelel. EKTOC Opwg atmd Tov
opIouO MIag YAwooag €I0IKOU OKOTTOU Kal TNV TTapaywyrn Twv KATAAANAwY gpyaAgiwv
yla TNV €TTECEPYATIA TWV OTIYUIOTUTTWY TNG, TUTTIKA KATTOIO £€6000G TTPETTEI VA UTTOPEI va
TTapaxBei atrd Ta OTIYMIOTUTTA QUTd, BIAQOPETIKA N OAn TTPOoCoTTABEIa e Ba €ixe Kal TOOO
MEYAAN TTPaKTIKA onuacia. MNa 1o okomd autd, To EMP trapéxel epyaAeia 1600 yia
METAOXNUATIONO  HOVTEAO-Oe-Keipevo (model-to-text) 600 kal POVTEAO-OE-POVTEAO

(model-to-model).

2TNV KATNYOpia €PYAAEIWV PETAOXNUATIOPNWY POVTENO-OE-KEIPUEVO, TO TTIO YVWOTO i0W¢
ouoTaTikG gival To Java Emitter Templates (JET) [53] 1o oT0i0 XpnoIyoTToIEiTAl KOI ATTO
10 id10 To EMF yia Tnv autépartn mmapaywyn Java kwdika. EVAaANOKTIKA, Eva oAoéva Kal
Mo dNUOYIAN gpyaAcio cival To Xpand [53], pia pynxavr mpotuTtwy (template engine),
TTOU XPNOIKOTTOIEITaI 0€ TTApa TTOAU peydAo BaBud amd to GMF. AvtioToixa epyalcia yia

TO METOOXNMATIONO €vOG povTéAOU o€ éva GAAo gival Ta QVT kal ATL.
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TéNog, agiCel va onueiwdei 611 To EMP meplAapBdavel kai pia TAnBwpa GAAwv
BonBnTikwv epyaAciwv Ta oTToia evioxUouv Tnv avdamTu¢n Baciopévn o€ POVTEAQ OTO
mepIBAAAov Tou Eclipse. MNa mrapadeiyua 1o Model Development Tools (MDT) Project
TTOPEXEI MO HEYAAN YKAPO aTTO €pYaAEia TTOU TTAPEXOUV UTTOOTAPIEN YIa BIOPNXavikd
mpoTUTTa PovTéAwv (industry-standard models) kai duvatdtnTeg OTTWG eloaywyry XML
schemas kai autoparn pyetatpoty oe EMF povtéAa, utrooTrpién yia 1o TTpoTtutto UML2

kal TnG YAwooag OCL yia oplopd TTEPIOPIOPWY O JOVTEAA K.QL.
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MEPOZ B: MEAETH MNEPINTQZHZ

4. ENA NEPIBAAAON ANAMNTY=HZ E®GAPMOIQN I'lA TO AIAXYTO
YMNOAOIzmMoO

4.1 Aiayxutog utroAoylopog

O d1axuToG UTTOAOYIOUOG WG 10€a €yIVE KUPIWG YyVWoTOG atrd Tov Mark Weiser 1o 1993
[31]. Aev cival TiTrToTE AAAO TTOPA TO OpaAPa €VOG KOOHOU YEPATOU aTTd £EUTTVEG Kal
ETTIKOIVWVOUOEG METAEU TOUGC OUOKEUEG, Ol OTTOiEC OUWG Eival PE QUOIKO TPOTTO
EVTAYUEVEG OTOV TTEPIBAAANOVTA XWPEO KAl OTA XPNOTIKA AVTIKEIUEVA EVW EEUTTNPETOUV TOV
AvlpwTTo PeE QUOIKO TPAOTTO KAl ONAWVOUV TNV TTAPOUCia TOUG OGO TO duvaTOv AlyOTEPO.
2€ €va TUTTIKO OevdApIO €vOG OuoTAUATOG OIAXUTOU UTTOAOYIOHOU TTOAANEG TETOIEG
OUOKEUEG auTO-0pyavwvovTal o€ OIKTUO Kal ETTIKOIVWVOUV PETAEU TOUG yIa TNV €TTITEUEN
KATTOIOU KOIVOU OTOXOU. XTNV €IKOVA 5 TTapOUCIAZETal PHE UEYAAUTEPN AETTTOMEPEIQ N

TUTTIKI] QPXITEKTOVIKI £VOG TETOIOU KOUBOU TOu DIKTUOU.
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Eikdéva 5: TutTikr apxITEKTOVIKN £vOg KOUPBou o€ TTEPIBAAAOV dIGXUTOU UTTOAOYIOUOU.

270 KATWTEPO OTPWHATA TNG OTPWHATOTTOINUEVNG QAPXITEKTOVIKAG PBPIOKETAI TO UAIKO
(hardware) Tou kK6pPBou padi e TNV KATAAANAN UTTOOTAPIEN ATTO TO AEITOUPYIKO cUOTANA
KAl iOwg KATTOIO €i0OG €IKOVIKAG UNXAVAG N OTToia OTTAITEITAl YIO TNV EKTEAEON TwV
epapuoywyv. ‘ETreira akoAouBei 10 evOIGUECO UNIKO TTOU PPIOKETAI EYKATECTNUEVO OTOV
KOUPBO Kal TO OTToio TTapEXEl TNV KATAAANAN OIETTA@ PETALU TWV £QAPUOYWV Kal TNG
TTAATQOpUAG ekTEAEONG. O1 duvaTdTNTEG TOU KOUPBOU E€ival OPKETA TTEPIOPIOPEVES KAl
TTOAU KAAG KOBOPIoPEVES Kal yI' AUTO TO OKOTTO TTAPEXOVTAI WG UTTNPETIEG OTO ETTITTEDO

TWV eQapuoywy. 'Evag kOupog di1abétel éva cuoTaTIKO aoUPPATNG ETTIKOIVWVIAS EVW

Eudyyehog E. Nopikog 41



AvaTITugn epyaAeiwy yia YAWooeg €101KoU OKOTTOU Kal EQApUOYR 0To BIGXUTO UTTOAOYIOUS

MTTOPEl va xpnoigotrolei Kal  éva TTANRBog atmd diagopeTikoU TUTTOU aioOntpes. Ol
aIo0nTrpPEG €ival utteUBuvol yia TNV oUAAoyN PETPACEWYV aTTO TO £CWTEPIKO TTEPIBGAAOV
Kal EAEyXOvVTal ATTO TO CUCTATIKO dIaxEipIong aiobnTripwy Tou evOIAUETOU AOYIOMIKOU.
Ta dedopéva autd emmegepyddovTal atrd Tov idlo Tov KOPPBOo Kal ouxva TTpowbouvTal Kal
oTO UTTOAOITTO OIiKTUO PEOW TOU OUCTATIKO dlaXEipiong €TTIKOIVWVIAG Tou evOIANECTOU

AOYIOUIKOU Kal TNG DIETTAPrG AOUPHATNG ETTIKOIVWVIOG.

2¢ TepIBAAovTa dIGxuTOoU UTTOAOYIOUOU, OTTOU UTTAPXEl MEYAAO TTARBOG atrd TETOIEG
€CUTTVEG OUOKEUEG ME  TTPONYMEVA  XAPOKTNPIOTIKA ETTIKOIVWVIOG  Kal  dlaxEipiong
aIoONTAPWYV MTTOPEI KAVEIC va avatrTugel TTPONYMUEVEG OUVEPYATIKEG EQPAPMOYEG ME
ouvaiobnon Tou TrEPIBAANOVTOC Kal TnG TpéEXouoag kartdoTaong (context aware).
QoT1600, N AvATITUEN TETOIWV KOIVOTOMIKWY EQAPHOYWY ATTAITEI TTOAU €EEIOIKEUPEVEG
YVWOEIG Kal KABIOTA ETTITAKTIKI TRV AVAYKN YIa TH dNUIOUpYia UTTOOTNPIKTIKWY EPYAAEIWV

TToU Ba dieukoAUvVouV TNV OAn diadikaoia avaTrTugng.

4.2 TlpokARoeig dnuioupyiag evog TTEPIBAAAOVTOG AVATITUSNG EQOAPHOYWV

MeAeTwvTag TN BiIBAIOypa@ia Kal KATTOIEG KOAEG KOIVEG TTPOKTIKEG ATTO TNV avATITUEN
ETMTUXNMEVWY OUCTNUATWY AOYIOUIKOU OIQTTIOTWVEl KAVEIGC TTOOO ONUAVTIKR Eival n
UTTapén UTTOOTNPIKTIKWY €PYAALiWV yia TN PIWOIPOTATA KATIOIOU CUCTAMATOG )
TTAATQOPUAG. EIBIKOTEPA, OTO TTEdIO TOU DIAXUTOU UTTOAOYIOMOU TTOPATNPEI KAVEIG OTI
EVW TIOAU oOuxva karaokeudalovtal TTapa TTOAU agldAoyeg TTAATQOPUES, XWPIC TNV
KAaTtaAANAN uttooTtrpIEn atmo epyaAeia avaTTugng eQapuoywy dev KATopOwvouv TEAIKWG
Va UI100€TNB0UYV aT1Td TOUG TEAIKOUG XPROTES KAl Ol EQAPMOYES TTAVW OTTO TIG TTAATPOPUES
QUTEG TTAPAUEVOUV OTO OTADIO TWV TTPWTOTUTTWY. AVTIOETa, dIAoNUEG TTAATPOPUEG UE
oAoéva augavopevo aplBud XpnoTwy ouveXiCouv va PpiokovTal OTO TTPOCKAVIO Kal va
eCeAiocoovTal pe yopyoug puBbuouc. MNa Tapddelypa, XapaktneIioTiké gival To TTARB0G Twv
ATTOTEAEOPATWY TTOU TTAIPVEI KAVEIG atrd Pia atrAr) avalitnon oTn ynxav avadnrtnong
NG Google pe Ageig KAeIdIG OTTWG «Sunspot Applications» kal «TinyOS Applications».
Ta atroteAéopara autd diapopPwvouy ¢ekdBapa Tnv véa Tdon diciocduong auUTWY TwV
TTAATQOPUWY KAVOVTAG AKOUQ TTIO ETTITAKTIKA TNV avAYKN YIa atTod0TIKOTEPN AVATITUEN
Kal €Aeyx0 TETOIOU €idoug epappoywv. QoTd0O0, O1 IBIAITEPOTNTES TWV TTAATYOPUWY TTOU
TIpoopifovTal Ol £QAPUOYEG AUTEG KOBWG Kal N XEIPOKIVNTN avATITUEN TOUG ATTAITEI
uynAd BaBud e€eidikeuong atmmd TOUuG TTPOYPAPMATIOTEG. H UTTapén UTTOOTNPIKTIKWYV
epyaAeiwv ptmopei va Aucel 1o TPOPAnUa autd audvovTtag TTapdAAnNAa To €TTiTTESO

agaipeong oT1o otmroio Ba avamTuooovTal ol €papuoyéG auTéC. Eidikoi Tou Trediou
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EQAPMUOYAG Kal Oxl EUTTEIPOI TTPOYPAPMATIOTEG Ba Tpétel va €ivar oe B€on va
avaTITUEOUV TETOIOU €IOOUG €QAPUOYEC XWPIC auTd va eTTnEeddel TNV TTOIOTNTA TWV
TTOPAYOUEVWY £QAPUOYWV. AVTIOETWG, N KATEUBUVOPEVN AVATITUEN TETOIWV EQAPPOYWV
Ba TTpéTTel va odnyei o€ TTapaywyr UWNAAG TTo1dTnNTag KWOIKA TTou Ba eKUETAAAEUETAI

KAAEG TTPOKTIKEG KAl OXEQIQOTIKA TTPOTUTTA yIa TNV TTAATEOPHA OTOXO.

4.3 H apXITEKTOVIKA TOU GUCTHMNATOG

‘Eva oAokAnpwpévo TTePIBAAAOV aVvATITUENG KAl EAEYXOU €QAPUOYWY OTTOTEAEITAI ATTO
€va oUVOAO atTo gpyaAgia Ta oTToia UTTOOTNPICOUV TO XPAOTN 0€ OAOKANPN TN dladikaaoia
AVATITUENG. H KATaoKEUN €VOG TETOIOU €UXPNOTOU TTEPIBAAAOVTOG ATTO TNV apX ATTAITE
TApa  TOAU  peydAn  TTPOOTIABEI Kl EUTTEIPI  OTOV  TOMEQ  TNG  AVATITUENG
UTTOOTNPIKTIKWY EPYAAEiwV aAAG kal dyoyn yvwaon Tou TTediou yia TO OTToio TTpoopileTal.
2uvnBwg atraitei TNV evaoxoAnon TTOAAWYV €EEIDIKEUUEVWY TTPOYPAUMATIOTWY TTOU TIG
TTEPIOOOTEPEG OPWG QOopEG Oev eival dlaBéaiyol oTa TTAQicIO pIAG MIKPAG opadag
avaTrTugng. Tig TTEPIOCOTEPESG POPES TETOIA TTEPIBAAAOVTA avaTTTUooovVTal aTTd JEYAAoUg
0iKoug AoyIOUIKOU Kal €iTe atroTeEAOUV eUTTOPIKG TTPOIdVTA €iTE UTTOOTNPICOUV KATTOIO VEQ
TTAATQOpUa avaTITuéng. Av Kal Ta TrepiocoTepa TéTola TTEPIBGAAOVTA gival KAEIOTOU
AoyIOUIKOU Ta TeAeuTaia Xpovia yiveralr pia TTpooTrdfeia Ta TTeEPIBAAAOVTA autd va
QTTOKTAOOUV HIa TTI0 apBpwTr) dopry OTTou 0 KABe evdiaepOPeEvOg Ba uTTopEl va
QAVOTITUEEI TO BIKO TOU TTEPIPEPEIOKO EPYAAEIO KAl VA TO EVOWNOTWOEI OTO OAOKANPWHEVO

TTEPIBAANOV.

210 TAqiola TG OIMTTAWMOTIKAG €pyaciag oxedIGoTnKe Kal UAOTTOINONKE €va TETOIO
oAOKANpwHEVO TTEPIBAAAOV QVATITUENG KAl EAEYXOU EQPAPMOYWYV YIA HIO OUYKEKPIPEVN
TTAQTQPOPUA BIAXUTOU UTTOAOYIOMOU TTOU QVOTITUCCETAlI OTTO TNV €PEUVNTIKA OPAda
O1dxuTou UTTOAOYIOUOU Tou THAPATOG [MANpo@opIkAG Kal  TnAemkoivwviwy. H
TTPOCEYYIoN TTOU OKOAOUBRBNKE Tav va XpNoIKOTTOINCOUNE TV TTAAT@Opua Tou Eclipse
[47] ka1 XpNOIMOTTOIWVTAG TO PNXAVIOUO TwV plug-ins TTOU TTPOCQPEPEI VA ETTEKTEIVOUNE
TIG OuvaTtdTNTEG TOU Via UuTtooTAPIEn TnG OIKAG pag DSM Auong. Av kal GAAa
TepIBGANovTa avatTuéng ommwg 10 NetBeans [48] trapéxouv TTAéov TTAPOUOIOUG
MNXavIoPoUG eTTEKTAONG, N TTAAT@OpPa Tou Eclipse mTpoTiuAOnke eEautiag TnG avoIKTAG
NG PUONG KAl TNG MEYAANG EVEPYNG KOIVOTNTAG XPNOTWV KAl TTPOYPANUATIOTWY TTOU TO
utrooTnpiouv. MapdAAnAa, wg n povadikh agioAoyn TTAATEOPUA AVOIKTOU AOYICHIKOU

yia Tnv avamrtugn DSM AUoewv 10 Eclipse avadeixbnke wg povodpopuoc.
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lMNa tnv avamrugn eeapuoywyv Oidxutou UTTOAOYIOPOU ot éva uywnAoTEPO ETTITTEDO
a@aipeonG AuUTO TTOU ATTAITEITAI €ival N dNUIoUPYIa PIAG VEAS YAWOOOG TTEPIYPAPAS TWV
eQapUOYWV KaBWG Kal éva TTANB0¢ atrd KAatdAANAa UTTOOTNPIKTIKA EpyaAgia Ta oTroia Ba
oAOKANpwvovTal o€ €va evidio Kal euxpnoTo TTePIBAAAov. H €ikOva 6 aTtreikovidel Tnv

QPXITEKTOVIKN VOGS TETOIOU 1IDAVIKOU TTEPIBAANOVTOG.

&

Developer
Application

Textual Visual Profile Gul

Editor Editor Editor Creator

ACE

Code
Generation
Component

Sensor/Service|
Models

Application cription
Language

Emulator Debugger

Deployable
Applications

Eikbéva 6: H yeviki] apXITEKTOVIKA TOU CUCTHUATOG.

Me emmikevipo Tn yAwooa povreAoTroinong, Kupiapxo poAo Traiouv Ta epyaleia
emegepyaciag Twv oTIYMIOTUTTWY TNG YAwooag. AvaAoya pe Tn OlakpIT) ouvTagn Tng
yAwooag Ta epyoAcia autd pttopei va KupaivovTal atrd évav atmmAd eTeepyaoTn
KEINEVOU €WG KAl OUVOETOUG YPAPIKOUG ETTECEPYAOTEG. ETTITTAEOV dIAPOpPA TTEPIPEPEIAKA
EPYAAgia uTTOPOUV va XPENOIYOTTOIoUVTAI YIa VO ONAWOOUV dIAQOoPa XOPAKTNPIOTIKA HIAG
vEQG £QAPPOYNG Kal Ta oTroia dev KaAUTTTovTal amd TN yAwooa. lNa mapddeiyua, €vag
ETTECEPYAOTG TOU TIPOPIA HIag epappoyns (application profile editor) utopei va
XpPnoigotroiNBei yia TNV €mmegepyacia ONAWTIKWY TTANPOPOPIWYV TIOU OPOPOUV TNV
€QApPUOYN QUTH Kal atrobnkeUovTal aveedpTnTa ATTd TNV KUpIa Aoyikh TnG. QoT600, OTO
eTTikevTpo TNG dladIKaoiag avdatrTugng PPIoKETal 0 yevvATOPAS TTaPAywYNS KWwdIKa, O
OTTOIOG €ival UTTEUBUVOG yia TNV METATPOTIA TNG UWNAAG ETTITTEDOU TTEPIYPAPNS TNG

EQPAPMUOYNG O€ EKTEAECINO KWOIKA KATAAANAO yia ekTEAEON OTNV TTAQTPOPUA OTOXO. A
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TOV €AEYXO TWV EQAPUOYWV YIA EVTOTTIONO TOAVWV AOyIKWYV AaBWV Kal atTpOBAETTTNG

OUUTTEPIPOPAG, EpYaAEia EAEyXOU KpivovTal aTTapaitTnTa.

QoT1oo0, ota TAdioIa TNG OITTAWMPATIKAG €CETACOUNE TNV QVATITUEN TWV PBACIKOTEPWV
OUCTOTIKWY TNG TTAPATTAVW OPXITEKTOVIKAG yIia Tn dnuioupyia €@apuoywyv Ol1axuTou
utToAOyIoOPOU o€ éva uynAoTepo etTiredo agaipeong. Opifoupe pia véa yAwooa
MOVTEAOTTOINONG TTEQIYPAPNS EPAPUOYWYV KAl aAvaTITTUOOOUPE Ta Pacikd epyalegia
ETTECEPYATIAG TWV OTIYUIOTUTIWY TNG YE OKOTTO TNV TTOPAYWYI) EKTEAECINWY EQAPUOYWV

yia TV TTAATQOpUa OTOXO.

4.3.1 HyAwooa TepIypa@ng Epapuoywyv

H yAwooa treplypa@ng epappoywv (Application Description Language — ADL) [33] eivai
MIa YAwooa €101Kou OKOTToU Kal BaCIKA TO TTI0 onuavTikd ouoTaTikd Tou TTEPIBAAAOVTOG
avaTITUENG epapuoywyv. MNapéxel OAa Ta ammapaitnTa oToIXEia Kal SOPES TTOU ATTAITOUVTAI
yla TOV OPIOPO MIag véag e@apuoyns. H ouvtagn tng €ival atmAn kol ouvouddlel JEPIKA
KOIVA XOAPOKTNPIOTIKA a1Td TTOAU YVWOTEG YAWOOEG TTPOYPAUMATIONOU. AKOoAouBei pia
TTpooéyyion Paciouévn o€ PovTéAa kal To TTAaiolo Xtext [56] xpnoiyoTrolgiTal yia Tov

OPIoHO TNG YAWOOAG Kal TNV TTapaywyr] TwV KATAANAwY epyaAgiwy.

O opioudg NG YAwaooag atroTeAeital atd Eva oUvoAo 42 etrektapévwy EBNF kavévwvy
Ol OTToiolI XpnolyoTroiouv €TIKETEG (labeling) yia Ta un TEpuaTIKA OUUBOAa OTO O€E€Id
MEPOG TOU KavOva TNG YPOAUMOTIKAG Kal atmmoTeAouv Tn BAon yia TV TTapaywyr Tou
KATGAANAou petapovTéAou. KaBe kavévag kabopilel Tnv oUvTagn Tou EKAOTOTE OTOIXEIOU
NG YAWOOOG Kal atroTeAsiTal amd éva cuvduaoud OTATIKWY Kal QUVAUIKWY KOPUATIWV.
H eikdva 7 arreikoviel dU0 PBaaikoug Kavoves atmd Tov opIoud TNG YAWOOOGS TTEPIYPAPNS
EQAPUOYWYV €VW MIa avaAuTiky TTapouciacn Trapéxetal oto [33]. To ouUvoAo Twv
emekTapévwy EBNF kavovwv 1mou opifouv TNV yAwooa TTapOuCIAdeTal €TTiong OTO

TTapdpTtnua l.
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4= hpplication:

5 kipplication="applicaction™ appMame=ID "{"
& [declarations+=Declaration) *

7 [eventHandlers+=EventHandler) *

b= [entryPoints+=EntryPoint)] *

=] body=Eody

10 fryr

11

1z // Specifies the code to be executed for an entry or an event.
153=EventHandler:

14 Tewent™ nate=ID "{"

15 [eventissignments+=EventissignmentItatement] *
16 [eventitatements+=3tatement] *

1'? "} ";

Eikova 7: Mapdadeiypa kavovwy TngG YPAUPaTIKAG TTOU 0piel TN YAwooa.

TNV TTPAEN, oI KavOVES auToi XpnaoluoTroiouvtal atd 1o Xtext TAaiolo kai rapdyouv Tnv
agnpnuévn ouvtagn TnG véag YAwooag UTTO TNV Pop@r METAUOVTEAOU OTTWG Opiel TO
Eclipse Modeling Framework. H avTioToixion eTagu Twv KavOvVwV TNG YPAUMATIKAG Kal
TWV €VVOIWV TOU METAMOVTEAOU akoOAouBei kAtTola TTOAU OUuyKekpiyéva TTpoTuTTa. H
KEQAA k&Be kavova avtioToixietal o€ pia véa kAdon (EClass) kai kdBe yvwpioua oTo
0e€I6 pEPOG TOu Kavova avTioTolxiCetal o éva yvwplopa (EAttribute) tTng kAaong. Ol
a@nPNPEVOl KAVOVEG TNG YPOUMOTIKAG METATPETTOVTAI ETTIONG O€ APNPNMUEVES KAAOEIG
(abstract classes) oto petapovréAo. Me Tov TPOTTO AUTO, TO PETAUOVTEAO TTEPIYPAPE! TN
doun Tou apnpnuévou ouvTakTikou &évipou (Abstract Syntax Tree — AST) kai Tn doun
TWV OIAKPITWY MOVTEAWV TTOU TTEPIYPA®OVTAlI O OPOUG TNG YAWOOAG TTEPIYPAPNG
epapuoywyv. ‘Eva oTIyUIOTUTTO aTTO TO TTOPAYOUEVO METAUOVTEAO QTTEIKOVICETAI OTNV
eikdva 8. lMNa mapdadeiyua, pia epapuoyny (Application), ammoteAcital amd éva ovoua
(appName), to cwua (body) TG e@apuoyns (Aoyikrl TNG €QAPUOYNRS) KaBWS Kal armod
MNOEV 1 TTEPICOOTEPOUG XEIPIOTEG YyeyovOoTwy (eventHandlers), onueia €i06dou

ekTEAEONG (entryPoints) kal dnAwoeig (declarations).
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=@ ipacadl

=~ H application

+- = appMame : EString

=+ body : Body
= kiapplication : EString
2 eventHandlers ;| EventHandler
3 entryPoints @ EntryPaoint
2 declarations ; Declaration
EventHandler

1
H- 10 B--B--B--BE

% eventStatements ; Statement

+- S eventAssignments ;| EventAssignment Skakement
+- = name : ESEring

Q EventissignmentStatement

H EntryPaint

H Body

H Declaration

- - -

Eikova 8: Z1iypidTutTo atmd 10 JETAPOVTEAO TNG YAWOOAG TTEPIYPAPAG EQAPHUOYWV.

MapdAAnAa, ue Tn xprion Tou TTAaiciou Xtext, rapdyovrtal etriong duo emmTTAéov Baoikd
ouoTaTIKG. ‘Evag parser yia Tnv €megepyacia Twv POVTEAWV PacIOuEVOS OTO TTAQICIO
Tapaywyng parser ANTLR [35], kai €vag serializer o otroiog TTapéxel Tn duvaToTNTA

OEIPIOTTOINONG TWV MOVTEAWV Yia uoviun atrobrkeuon oe XMI yopon.

A¢ onueiwBei 611 n apnenuévn ouvtagn uttd Popenry METAUOVTEAOU TTapéXEl OAa Ta
amapaitnTa JECA  yIa TO OTATIKO KAl OUVTAKTIKO €AEYXO TwV HOVTEAWV TTOU
avatrtuooovtal he v Bondeia 1ng yAwooag. O1 oTaTtikoi €Aeyxol yivovtalr Katd tnv
dladikaoia eAéyxou Tou POVTEAOU Kal opifovTal WG TTEPIOPICHOI TTAVW OTNV agnpnuévn
ouvTtaén Tou petapovtédou. Qotdoo, To TTAdiolo Xtext TTapéxel Kal Tov ATTapPQiTNTO
MNXAVIOUO VI TOV EUTTAOUTIONO TNG ONPACIOAOYIOG TOU PETAUOVTEAOU, ETTITPETTOVTAG TN
OUVAIKI ETTIKUPWON TWV AVATITUCOOUEVWY PoVTEAWY. O1 €Aeyxol auToi UAOTTOoIoUVTAI JUE
TN MOPQPI] TTEPIOPICUWY TTAVW OTO PETAUOVTENO EVW OTTOTEDNTTOTE KATTOIOG TTEPIOPICHOG
Tapapiaderal, éva pAvupa AdBoug epgavifetar oTto XPAoTn TG YAwooag. To
TIAEOVEKTNUA QAUTAG TNG TIPooEyyiong €ival o1 OAOI oI TTEPIOPIOUOI  PTTOPOUV VA
XPNOIMOTIOINBOUV yia OAEG TIG DIOKPITEG OUVTAELEIG TTOU YTTOPOUV VA OPICTOUV yia TNV
apnpnuévn ouvtagn. Me tov TPOTTO QUTO, O €AEYXOG TOU POVTEAOU YIiVETAI HIO KOIVA
AeiToupyia kar 6x1 uia AsiToupyia TTou TTPETTEI va UAoTTOINBEl yia K&Be pia ammd Tig

OIaQOPETIKES OIOKPITEC CUVTAEEIG.

Tétolou €idoug TTeEPIOPIOPOI opifovTal pe TV PonBeia pia €10IKNG YAwooag eAEyxou
(check language) utmé poper kavévwy. H eikéva 9 trapoucidlel duo TTapadeiypaTa
TETOIWV OTTAWV Kavovwy OTTou oucoiaoTikG dnAwvouv 6T oTa TTAdioIa TNG YAWOOOG

TTEPIYPAPAS EQAPPOYWY TTOU AVOTITUEOUE, TO Ovopa uia e@apuoyns (appName) dev
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MTTOPEI va gival KAtTola deopeupévn AEEN TOU OUVTOKTIKOU TNG YAWOoOaG, OEv UTTOPED va
gekivael atrd wneio kai Ba TTPETTEl va atToTEAEITAI ATTO TOUAGXIOTOV BUO XAPOAKTAPEG.
F4 The application name should not bhe a reserwved word and it cannot start with a digit.
context Application ERROR
"Tnwvlaid application name!"™ @
ligReserved (appName)] &£& !startsWithhigit (appName) :
44 The application name should have length greater than 1.
context Application WARHIHG

"The "™ + this.appName + " is too short.™
this.applame. length > 1:

Eikova 9: Mapadeiyuata atrAwy Kavovwy TToU ETTEKTEIVOUV Tr ONUACIOAoyia TOu

METAMOVTEAOU TNG YAWOOAG TTEPIYPAPNS EQAPHOYWV.

4.3.2 O emegepyaoTAG KEINEVOU

‘Eva Ao Bepehiwdelg ouoTatikd Tou TTEPIBAANOVTOC AVATITUENG Eival O ETTECEPYAOTNG
keipévou (textual editor), o otroiog TTapéxel OAN TNV aTTaITOUPEVN AEITOUPYIKOTNTA YIa TOV
OPIOUO VEWV e@apuoywyv. YTrooTtnpilel TTAoUCIEG duvATOTNTEG ETTECEPYQTIAC yIa TNV
QVATITUEN TWV EQAPPOYWY EVW KAnpovouei OAOUG TOUG OuVvVNBIOPEVOUG PNXAVIOPOUG
emegepyaociag ToU  TTOpPEXEl évag  emeCepyaoTAg oTo  TTEPIBAANovV  Tou Eclipse.
Emonuavon ouvraéng (syntax highlighting), BoriBeia Trepiexopévou (content assist),
Tapaywyn block kwdika (code snippets), avadimAwon kwdika (code folding), outline
oyn (outline view), avafAtnon (searching) kai pnxaviouo eAéyxou (checking
mechanism) atmoTteAolv TIG PBACIKEG OTTO TIG TTAPEXOMEVEG EUKOAIEC. XpwuaTta Kal
YPOUMOTOOEIPEG WTTOPOUV VO TTAPAUETPOTTIOINBOUV avaloya HE TNV oOnuacia KAabe
OTOIXEIOU TNG YAWOOAG KAl OUPQWVA MPE TIC TTPOTIMAOEIG Tou Xpnriotn. H eikéva 10
ATTEIKOVICEl VA OTIYMIOTUTTIO TOU TTOPAYOUEVOU ETTECEPYAOTH KEIYEVOU Yia TNV YAWOOoO
TEPIYPAPAG €@apuoywy. Or deopeupéveg AEEEIC TNG YAWOOOG ETTIONUAiVOVTAl ME
OIAPOPETIKO XPWHA €vVw TO OUMPBOAO peiov (-) 0TO apioTEPd PEPOG TOU ETTECEPYQOTH
UTTOOEIKVUEI TNV TTapeEXOMEVN AsiToupyikOTNTA TNG avadiTTAwong Kwdika. AlaBETovTag
aut) TN Aeiroupyia, block Tyaiou kwdika e Opoug TNG YAWOOOG TIEPIYPAPNG
EQPAPUOYWYV HTTOPOUV va avadIiTTAwBbouv Kal va gavagu@aviotolv avaloya e Tnv

€mBuUpia Tou xpAoTn.
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(2] Dummyspp.adl 23

application Durmyipp §
hody |
rar threshold as int
rvector resultS3et as doubhle

Eikéva 10: ETionuavaon kai avaditTrTAwaon KWIKa OTOV ETTEEEPYATTH KEINEVOU.

Emmpdobeta, n eikdéva 11 1Tapouciddel éva oTiyuidTutto amd Tnv d1adikacia opiouou
MIOG €QAPMOYNAG, ME TO MHNXAVIOWO €AEYXOU VO  EVEPYOTTOIEITAI E€TTEIBN KATTOIOC
TTEPIOPICHOG OTN GNPACIOAoyia TOU POVTEAOU TTOPARIACTNKE. ZTNV TTEPITITWON AQUTH O
XPNAOTNG EVNUEPWVETAI hJE TO KATAAANAO dIAYyVWOTIKO PAVUUA TTOU €XEI OPIOTEI EVW OTO
apIoTEPO PEPOG TOU €TTECEPYAOTH TO KATAAANAO OUUBOAO UTTOBEIKVUEI TN YPAUUA OTNV

oTToia EVTOTTIOTNKE TO AGBOC.

{2 Dummyhpp.adl &2

application DummyvAipp {
body {
var threshold as int
vector resultSet as double

zet threshold = 0

while (threshold < 5 ) {
] set resultSet = invoke oneService {

|IIIEgaI ServiceMNamelThis Service is not an IPAC Service!l.

Eikéva 11: O unxavioudg eAéyxou otnv Tpagn.

Mia a1rdé TIG TTEPIOOOTEPO XPNOIYEG dUVATOTNTEG TOU ETTECEPYAOTH] KEIYEVOU Eival O
TTPONYMEVOG unXaviouog Bondeiag trepiexouévou. O XpAOTNG MTTOPEI VA EKUETOAAEUTEI
TOV pnXaviopd autd WOTE VO OPIoEl VEEC EQPAPUOYEG ME €va TTEPIOOOTEPO QTTOOOTIKO
TPOTT0. XPNOIYOTTIOIWVTAG TO OUVOUaoNO Twv TTARKTpwY «Ctrl+Space» pia Aiota amméd
OAa Ta KATAAANAQ oTOIXEId TNG YAWOOWG TA OTTOid YTTOPOUV va XPNOIKOTToINBouv o€
aQutd TO OnuUEio, TTPOTEIVOVTAI KAl O XPrOTNG UTTOPEl va €TMAECEl TO KATAAANAo. 'Eva
OTIYMIOTUTTO  A&ITOUPYIOG TOU MNXaviopgoUu auTou  @aivetal oTnv  €Ikova 12 O1ToU
TTpoTEiVOVTal OTO XPAOTN Ta ovopata Twv OIabEoIywy PeEBOdwY TTOU JTTOPEl va

Xpnolyotroinoel amd TNV KARon ToOU CUCTATIKOU «reasonerServicey.
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{z] DummyApp.adl &3
application DummyApp {
body {
var threshold as int
vector resultSet as double

=zet threshold = 0
while (threshold < 5 ) {

set resultSet = invoke reasonerService {
method

@ query

@ canBeDeployed

@ addSensor

@ registerEvent

@ loadProfile

@ removelpp

@ canBeStarted

@ getSensorTypeByID

Eikova 12: O unxaviouog Bonbeiag mrepiexouEVoU oTnV TTPagn.

AN\N uia evdia@épouca TTAPEXOUEVN AEITOUpyia Tou ETTECEPYQOTn €ival n OuVauIKA
Tapaywyn block kwdika o€ 6poug NG YAwooag TreplypaPns epapuoywy. Opifovtag
TOUg KATAAANAOUG KavOVEG, 0 XpriOTNG UTTOPEI va TTIAEEEI T DIABECINO OTOoIXEIQ ATTO TN
ANioTa PE TIG TTPOTACEIS KAl TOTE TO KATAAANAO block KwdIKa autouata €I0AYETAI OTOV
ETTECEPYAOTN KEIYEVOU. ZTNV €IkOva 13 €va TéTolo block kwdika TTapouciadeTal yia pia
onAwaon otaBepdc. O1 eTONUACUEVESG AEEEIC AVTIOTOIXOUV OTIG QVAAOYEG OECUEUNEVES
AECEIGC TNG YAWOOOG evw Ol AEEEIG TTOU CEKIVOUV UE TO OUPPBOAO «_» TIPETTEl va

QVTIKATAOTOB0UV KATAAANAQ a1Td TO XPROTN.

B x

. applicatiun Demuipp .{

| body |

(%] const cMNamwme as  types wvalue cValue

Eikéva 13: Autéuarn mmapaywyn block kwdika yia dAwon oTabepds cUPNPWVA PE TOUG

OpPOUG TNG YAWOOOG TTEPIYPAPNG EQAPUOYWV.

Qotéoo, n outline own ecivar pia emTTAéov TTOAU  evOla@Epouca  AEIToupyia Tou
ETTECEPYAOTH KEIMEVOU TTOU KAnpovopeitalr atmd tnv TAaT@épua Tou Eclipse kai

artreikovifel T OOr) Tou OTIYMIOTUTTOU TOU HOVTEAOU O€ pia Oevdpikny popoer. H
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duvaTtoTnTa auTth €ival TTapa TTOAU Xproiun KaTtd Tov OpIoHO PEYAAWYV Kal TTOAUTTAOKWV
EQPAPUOYWV KOl OKOTTOG TNG €ival n ypriyopn 1TAorynon oTov KwoIKA TNG £QApUOYNAG.
O1av 0 xproTng eTMAECEl CUYKEKPIPMEVA OTOIXEIA TNG eQapuoyng otnv outline éyn, n
€MAOYN auT QUTOPATA AVTAVOKAGTAI OTOV KWOIKA TNG EQAPPOYAG OTOV ETTECEPYAOTH)
KeINévou Kal avTioTpoga. ‘Eva mrapddeiypa Tng outline éwng TTapoucidletal oTnv €IKOva
14.

[El DummyApp.adi 52 = OB Outline 2 &~ =0
application DummyBpp { - 4 © body
body { @ threshold
wvar threshold as int @ resultSet
vector resultSet as double - @ AssStm
a4 @ while
set threshold = 0 - @ AssStm

@ waith
while (threshold < 5 ) {
set resultSet = invoke reasonerService {

method query ( "A guery 1" )

4 @ AssStm
- @ Expr

N - @ Expr

wait 5

set threshold = threshold + 1

Eikéva 14: H Aeitoupyia Tng outline 6wng oTov €TTe€epyacTr| KEIPNEVOU.

4.3.3 O ypa@IKOG €TegePYAOTHS

O ypa@ikdg eTTeepyaoTi (visual editor) ival oTevd ouvdedePévog e TO OXEOIQOUO TOU
emegepPyaoTr) Kelévou Kal uAoTroigital pe TV PonBeia Ttou Graphical Modeling
Framework. XpnoigotoiwvTtag £va oxedlaouod pong (workflow-design), atroteAeital armréd
éva oUVOAO aTTO €pYAAEIOBAKES KAl EPYOAEIQ T OTTOIO €VOG XPNOTNG XPEIAZETAI WOTE VO
avaTrTugel e@apuoyég, akohouBwvTtag drag-and-drop mapdadelyua. Kabe Baoikd oToixeio
NG YAWOOOG TTEPIYPAPNG EQapPoywV BIaBETeEl TNV KATAAANAN ypa@IKA avattapdoTacn
KAl HEOW TNG TTAEUPIKAG EPYOAEIOBNKNG TOU yPA@IKOU ETTECEPYAOTH] YiveTal dIABEOIYO
OTO XPNoTn. To KUPIOG PHEPOG TOU ETTECEPYQOTH ATTOTEAEITAI ATTO TOV KAUPBA& TTAVW OTOV
OTTOi0 avaTTITUCOETAl N €KACTOTE €pappoyr. MNa TNV ammoTEAEOUATIKOTEPN TOTTOBETNON
TWV OToIXEiwv TTAvw oTov KauPa kKatdAAnAor layout O&iaxeipioTéG PTTOPOUV  va
gvepyoTtroinBouv avdaAloya Je TIC TTPOTIMACEIS Tou XproTn. OTTwg Kal OTov ETTECEPYQOTH)
KEINEVOU €TOI KAl OTO YPOQIKO eTeCepyaoT n avaloyn outline éywn dieukoAuvel Tnv
TTAOflynon 01O KWAIKA TNG EQAPUOYNG.

Etriong, évag pnxaviopog eAéyxou egival dlIaBEoIuog Kal avayvwpilel aQOUVETTEIEG OTN

Aoyikn (business logic) TNG epapuoyng Katd Tnv didpkela TnNG dnuioupyiag. AG onueIwBEi
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OTI Kal o dUO ETTECEPYQOTEG €ival ap@idpopa ouyXpoviopévol. ANAYEG KAl QOUVETTEIEG
OTOV  KWOIKA TNG E€QAPMOYNG QVTIKATOTITPICOVTAlI TAUTOXPOVA KOl  OToug OUOo
ETTECEPYAOTEG. 2TNV TIPALN, O XPNOTNG ETTECEPYALETAI TOV KWOIKA TNG E£PAPPOYAG OE
évav ammd TOug OUO E€TTECEPYAOTEG KAl OTO TIAPOOKAVIO  TO KATAAANAO povTéAo
onuioupyeital. Tautdxpova, EAEYXOVTaAl OI CUVTAKTIKOI KAl ONUOCIOAOYIKOi TTEPIOPICHOI
TTOU €£XOUV OPIOTEI TTAVW OTO PETAPOVTEAO TNG YAWOOAG TTEPIYPAPAG EQAPUOYWYV Kal N
dladikaoia auT cuvexwg ermavaAapBaverar  divovrag oTo XprnoTn tnv aioBnon Ori
emmegepyadetal To JovTEAO aTr’ €uBgiag. Me Tov TPOTTO AUTO O XPROTNG avd TTACA OTIYMN
MTTOPEI va XPNOIKOTTOINCEl OTTOIOOATTOTE ATTO TOUG OUO €TTEEEPYAOTEG €TMOUNEL Kal va
Tapdéel €ykupa OTIYMIOTUTTA OTOIXEIWV TNG YAWOOOG Xwpi¢ Kauia Olagopd OTO
TTapayouevo atroTEAeopa. Ag onueiwBei, 011 Adyo TNG @UONG TOU, O ETTECEPYOOTNAG
KEINEVOU WTTOPEI va XPNOIYOTTOINBEI atTd EUTTEIPOUG XPNOTEG yia TNV UAOTToinon TTio

OUVOETWYV £QAPUOYWYV Ol 0TToiEG OUOKOAA Ba uTTopoucav va UAOTTOINBOUV YPaPIKA.

& Java - ipacadlproject/src/model.adl_diagram - Eclipse Platform

Ele Edt Refactor Diagram [lavigate Search Project Run Window Help

O~ 5 L] F-O-Q-  BEFCG I SE LR Ej’lgyJava‘
E—— Eg:hfvggv:.auv . - v 100% ~
2" T O model.ad 52 *mnodel adl_diagram £2 = O || B raskust 23 -0
Sl e application test{ u o3 Palette S T8 e e T
J o body{
= = ipacadiprojec RECECY RS Find: boal b
52 src

= workflow ...
+ Body

D pacd vector temperature as double

@ mode rar index as int

) mode FTATEMENTS
5 segen set index = 0

while(index < 100} {

= Plugin D set temperature =
5 META-IN invoke ReasonerService { N

@;bui\d.pro method cuery ("temperatures")

i
e wait 0 =

(% Uncategorized

| EntryPoint

7<) EntryType

=h IRE Syst
C Constant

V' Variable
Vs Vector

EE Outline £% =0

1 Integer
WL Boolean
1,1.. Double

' " String

2 Break
W wait

(= Services

< > < > (= Netwark Elem. ..

I_Z_ Problems | @ Javadoc @) Declaration | =] Properties £2
<+ Application test

Property Value
App Mame 1= test

Core
Rulers & Grid

< > = b

Eikéva 15: Au@idpouog ouyXpovIoPOG HETAEU TWV dUO eTTeCepyaoTWV. O unXaviouog
eAéyxou oTnv TTPAEN.

4.3.4 O yevvATOpPOG KWAIKA

O vyevvATopag kwdika (code generator) cival éva TTOAU ONPAVTIKO OUCTOTIKO TOU
mepIBAAAOvVTOG avamTuéng. Av kal n Asimoupyia Tou eivalr dia@avAg oTo XPAoTn,
OlaouvoEeTal PE TO YPOQPIKO ETTECEPYOOT KOl TOV ETTECEPYQOTH KEIUEVOU MPEOW

TTpokaBopIlopévwy TTpoTUTTIWV (templates). XpnoiyotroiwvTtag T onuacioloyia Twv
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oToIXEiwv TNG YAwooag povTteAoTToinong Tmapdyel To TEAIKO Java KwoIKa TNG EQapUOYNG.
H €icodog Tou yevvATOopa gival 0 opiIouOg TNG AOYIKNG TNG £QAPHUOYNRS O OPoUG TNG
YAWOOOG TTEPIYPAPNG EQAPUOYWV KAl WG £€6000 TTAPAYETAI O TTPAYMATIKOG KWOIKAG TNG
EQPAPUOYNAG £ETOINOG yIA VA €yKATOOTAOEI OTO €VOIAUECO AOYIOMIKO TTOU UTTAPXEI

d108£01u0 0TOUG KOUPBOUG.

4.3.41 H yAwooa mpoTuTTWV

H Aeiroupyia Tou yevviTopa Kwdika Baciletal otn yAwooa TrpotuTtwyv XPand [53]. H
Baoikn 16éa TTiow ammd autd TO CUCTATIKO €ival N XPAOoN TTPOKABOPICHEVWY TTPOTUTTWV
ME OTATIKA Kal OQUVAMIKA KOPPATIa. Ta oTaTIkKd KouuATIa atroteAouvTal atmdé hard-coded
KWOIKa evw Ta duvauikd TTapdyovtal autouparta. AauBdvovrag utrown Tn onuacioloyia
KABe OTOIXEIOU TNG YAWOOAG TTEPIYPOPNS EPAPPOYWY O YEVVATOPAG XPNOIUOTIOIET N
TTapdyel TNV KAaTdAANAn €€0d0. OTTwg TTEPIYPAPNKE TTPONYOUUEVWG, OTAV O XPNOTNG
XPNOIMOTIOIEl KATTOIOV aTTd TOUG OUO OIABECINOUG ETTECEPYAOTEG (YIO ETTECEPYOQTIa
KEIMEVOU 1 YPaPIKO) €va POVTEAO BNUIOUPYEITAI OTO TTOPACKNAVIO CUPQWVA HE TOV
OPICPO KAl TOUG TTEPIOPIOUOUG TOU METAPOVTEAOU TNG YAwooog. To poviéAo auto
KATAOKEUAZETAI OUVAUIKA Kal TTEPIEXEI OAN TNV aTTAPAITNTA TTANPOYOPIa YIa TA OTOIXEIA
NG YAWOOOG TTOU XPNOIKJOTIOIOUVTAl OTOV OPIOHO TNG EKAOTOTE £QappoyNnG. MNapExovtag
auty TV TTAnpo@opia oTo yevvATopd, n OAn Oladikacia cival n avadAuon Kal n
ETTECEPYATia TOU PMOVTEAOU Kal N TTapaywyn Tou TEAIKOU KWwOIKa. ETTITTAéov, TO TTPO@IA
TNG EQAPHOYAG UE TOV OPICHO TWV BNAWTIKWY KOPMPATIWV KOl CUYKEKPINEVWV YEYOVOTWV
(events) tTou opiCovTal yia auTrjv, XpnolyoTroigital amd 1o yevvATopa. O yevvhTOpAg
avaAuel TIG TTANPOPOpPIEG TTOU BpioKovTal OTO TTPOQIA KAl AVTIOTOIXO TTOPAYEl TOV
KATGAANAO  kwdIka yia TOo pnxaviopd Olaxeipiong Twv events (event handling

mechanism).

QoT1600, n £€£000G TOU YEVVATOPA Eival O TTPAYMATIKOG KWOAIKAG TG EQAPHUOYAS £TOINOG
VO €yKATOOTABEI OTO €VOIAUETO AOYIONIKO TWV KIVNTWV KOPPBWYV. XpNoIPOTTOIWVTOG WG
TTAaTQOpua 1O TTEPIBAANOV Tou OSGI, N epapuoyn TTPETTEl va TTaKETaPIoTEl 0 éva OSGi
bundle kai dpa éva ouUvoAo aTrd eEwTePIKA apxeia TTPETTEl va dnuioupynBouv. lMa
TTapAdeIyua, n €IkOva 16 atreikovi¢el oTIYUIOTUTTO aTTO £va TTPOTUTTO TTOU TTApAyeEl TV
«Activator» kKAdon Tng epapuoyng oTTwg opicetal ato tnv OSGi mAaTeéppa. Ta oTaTikd
KOMMATIO TOU TrapayOuevou KwOIKA ETTIONUAIVOVTAlI PE MTTAE XPWHO €V Ta GAAa

avTIoTOIXOUV OTa OUVAMIKA.
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S0public class Aotivator implements Bundlelctivator

31

32 ff hpplication specific information.

33 pubrlic static final 3tring prefix = "awgetlippEventPrefix()=":
34

35 «IF hasEvents (this) =

36 public static Eventlidmin ea;

37 public ServiceTracker eaTracker:

38 «<EHDIF =

39

40 «IF usesUIlService ()=

41 pubrlic SerwviceTracker uwiTracker:

43 pubrlic static eu.ipac.ui.osgi.ictivator uis = null:

473 <EHDIF

34

45 S4 Application Declaration.

46 public «firstUpperCase (splitipplame (this.appName) )= app:!

47

45 /¢ Ewent Handler Declaration.

49 «IF hasEwvents () »

50 «FOREACH this.eventHandlers AS e ITEBATOR iter—=

51 wfirstUpperCase (splitcipplamne (this.appNamne) | » .. «firstUpperCase (e .nawe ) »EventHandler
5z «EHDF OREACH-:

53 “EHDIF -

54

55 pubrlic woid start (BundleContext context) throws Exception
56 ff TODO: Remowe after testing.

57 System.out.println ("IPLAC Application started!!!'');

55

59 app = hew «firsctlUpperCase(splictippMName (this.applame) )= () ;

Eik6éva 16: Z1iypidTutro atrod 1o TPATUTIO Yia TNV TTapaywyn Tng «Activator» kKAdong tou
bundle Tn¢ epappoyAg.

4.3.4.2 H pnxavn ekTéAeong pong Epyaciwv

H unxavn ektéAeong pong epyaciwv (Model Workflow Engine - MWE) [54] eivai 10
OUCTOTIKO TOU TTEPIBAAAOVTOG QvATITUENG TTOU avaAapPBaver T Aoyikfy opyavwon
OoAOKANPNG TNG dladIkaoiag avaTrTuéns piag e@apuoyng. Eival To ouoTaTiké ekeivo TTOU
EVEPYOTTOIEI TNV TEAIKA TTapaywyr KWOIKA KAl yia TO OKOTTO autd XPNOIMOTIOIE KATTOIO
apxeio pubpicewv pe doun TTapouoia ye Ant XML apxeia [64]. H 6An diadikacia Eekiva
ME TO parsing TOU OTIYUIOTUTTOU TOU MOVTEAOU O OPOUG TNG YAWOOOG TTEPIYPAPAG
EQApPUOYWYV, OKOAOUBei 0 €Aeyxog TNG opBOTNTAG TOU Kal TEAIKA n TTapaywyrn Tng
EQAPUOYNS OTNV €MOUPNTA Hopen. H eikdva 17 TTapouciddel TO KUPIOTEPO KOPUATI TNG
AOYIKAG Tou apxeiou pubpicewyv. A onuelwbei 0TI o€ O0TTOI0ONTTOTE KOPUATI TNG £€§6d0U
TPETTEl va TTapaxBei Java kwdikag, autdg akoAouBei TTpokaBopIoPEVEG TTPOdIAYPAPES
Mop@oTToinONG ME evepyotroinon Tou KatdAAnAou «JavaBeautifier» ouoTtartikou TTOU

XPNOILOTIOIEITAl.
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i0 <!=—— Pars=se the model instance. —-

11  <ocomwponent file='ew/ipac/ace/adl/parser/FParser.oaw' >

1z <modelFile value='§{modelFile} '/ >

13 coutput3lot valuese='theModel' />

14  <fcomponent>

15

16 <l=—= Clean the target directory. —-—-=

17 <oomponent class='oaw.workflow.comnon.DirectoryCleaner' directory='${targetDhir:'/>
1s “oomponent class='oaw.workflow.common. DirectoryCleaner' directory='i{distDhir:'/>
19

20 <!—— Serialisze the model instance in XMI format. —-->

21 <ocomponent class="oaw.emf.Xmillriter ">

z22 <inputZ3lot walue='theModel' /s>

23 <modelFile value="${targethir}/${modelFile} . xmi"/ >

24 </ ocomponentz

=5

26 <!=— Generate the source code. Use the code generation templates.

27 The generated code iz Javabeautified. —-->

28 <ocomponent class='oaw.xpand:Z.Generator' >

29 <metaModel id='mm' class='org.eclipse.mzt.type.emf.EmfRegistryMetalodel! />
30 cexpand value='=eu::ipac::ace: adl:templates: i:Main: imain FOR theModel' Fx
31 <genPath wvalue='${targetDhir:' />

32 <heautifier class='oaw.xpand:z.output.JavaBeautifier' f>

33 < /ocomponents

34

F5<fworkflows

Eikéva 17: ZTiyidTuTIO atmd TO aPXEI0 pUBNICEWY TNG INXAVAG EKTEAEONG PONG

EPYOOIWV.

4.3.4.3 O punxaviouog ponodeiag

Y100eTWVTAG TNV apXr) OTI «Ta epyaAeia TTPETTEI va ouvodeUovTal OTTO KOAN TEKUNPiwon

(documentation), To TTepIBAAAOV TTEPIAAUBAVEI KAl £va TTAPA TTOAU 1I0XUPS Kal EUXPNOTO

MNXaviopo BonBelag o oTToiog PTTopEi va avakAnBei avd TTaoa OTIYUR a1Td TO KEVTPIKO

pevou Tou TTEPIBAAAOVTOG. 2TNV TTPAEN, O PNXAVIOPOG aUuTOG ETTEKTEIVEI TO PNXAVIOUO

BonBeiag Tou Eclipse kal ekpeTaAAeUeTal TTAAPWG TNV A€ITOUPYIKOTNTA TTOU QUTOG

TTapéxel. O xprioTng TTOAU €UKOAa TTAEoV PTTOPET VO avalnTtroel TTANPOQOPIES Y1 KATTOIO

ouoTaTIKO TOou TTEPIBAAAOVTOG KABWG Kal va Bpel Tov TTARPEn odnyd NG YAWOOOG

TTEPIYPOPNS e@apuoywy. H eikdva 18 arteikovidel €va OTIYUIOTUTIO TOU HPNXAVIOUOU

BonBeiag otn TTPALN.
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Eikéva 18: O upnxavioudg BorBeiag otnv Tpagn. NPoeTmokdTTNON TOou 0dnNyouU TNng

YAWOOQOG TTEPIYPAPNG EQAPHOYWYV PE XPAON TOU evowuaTwpévou pdf viewer.

4.3.5 To tmAaioclo eKTéAeong

O1rwg éxel avagepbei kal TTapatTévw, ol EQAapPOoYES TTou TTapdyovTtal atrd 1o TTEPIBAAAOV
QVATITUENG EQAPPOYWY OTOXEUOUV OTNV EYKATAOTOON OTO €VOIAUECO AOYIOMIKO TTOU
uTTapxel d1aB€aiuo oToug KOUPBoUGS. To evdidueco autd AoyIodIKO BacifeTal TTAvw OTnV
TAaT@Opua Tou OSGi Kal XPNOIUOTIOIEI MIO QPXITEKTOVIKA] Baciopévn O€ OUOTATIKA
(component based). To evdiGueco autd oTpwua dlaxwpilel TO ETTITTEOO TWV EQPAPUOYWV
atmmo TNV TTAATQOpUa 0TOXO. ATroTeAEiTal atrd built-in cuoTaTikd TG TTAATPOPUAG TOU
OSGi, O0TTwg 0 PNXaviopog dlaxeipiong Twv events, OTTWG Kal custom cuoTaTikd Ta
oTroia €xouv avaTrtuxBei yia 1o OKOTTO auTtd (CUCTATIKO ETTIKOIVWVIAG, CUOTATIKO
dlaxeipiong aiobnmpwyv Kk.a). O epappoyéc Tou TTapdayovtal amd 1o TTEPIBAAAOV
QAVATITUENG TEAIKA KAVOUV QTTA XPron TwV TTapATTAVW CUCTATIKWY OTTOKPUTITOVTAG £TOI
TNV TTOAUTTAOKOTNTA TNG TTAATOOPUAG Kal audvovTag To €TTITTEDO TNG aPAipEONS OTO

OTTOIO AUTEG dnuIoupyoUVTal.
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4.3.6 H mAat@opua oTéX0G

MAaT@Opua OTOXOC TWV QVATITUOOOUEVWY EQPAPHOYWY KABOPIOTNKE OTTOIOdNTTIOTE
OUOoKeurn utrooTnpiCel TNV ekTéAeon Java es@apuoywv otn TTAat@opua tou OSGi. H
OuoKeun Ba TTpétel €Tmiong va dIaBéTel duvaTOTNTEG QOUPUATNG ETTIKOIVWVIOG EVW
MTTOPEl Va uttooTnpilel €va TTARBOG aTTd CUYKEKPIPEVOUS TUTTOUG AIoBNTAPWY Ol OTToIOI
uTTOOTNEICOVTal QTTO TNV TTAATQOPPA TNV OTIOId AVATITUOOEl N Oopada  dldxuTou

UTTOAOYIOHOU.
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5. TEXNOAOTIEZ YAOINOIHZHZ

5.1 Open Service Gateway initiative (OSGi)

H texvoAoyia Tou OSGi (Open Service gateway initiative) [42, 43] €ival éva cuvoAo aTrd
TTPOdIaYPAPEG O OTToieG opifouv éva  OuvauikG ouoTnua cuoTaTikwy (dynamic
component system) yia Tn yAwooa Java. O1 mTpodiaypa@ég auTéG KaBioTouv duvaTtd
éva POVTEAO avATITUENG OTO OTTOIO Ol EPAPMOYEG OuVTIBevTal OUVAUIKG OTTO QPKETA
OIAQOPETIKA €TTAVAXPNOIYOTIOINCINA (reusable) cuoTatikd. Mg Tov TPOTTO QUTO, TA
OUCTOTIKA KPUPBOUV TIG AETTTOUEPEIEG UAOTTOINONG TOUG aTTO AAAQ aVTIOTOIXO OUCTATIKA
KABWG ETTIKOIVWVOUV ATTOKAEIOTIKA PEOW OUYKEKPIMEVWY UTINPEECIWV (services) Kal
MNXQVIOPWY ETTEKTAONG TTOU aUTA opidouv. QOoTOC0, TO KUPIO PNEPOG TWV TTPOBIAYPAPUIV
NG OSGi Texvoloyiag, cival To OSGi tmAaiolo (OSGi framework) To otToio opilel éva
MOVTEAO dlaxeipiong Tou KUKAOU CWNG MIAG €QAPUOYNG, MIa TTAAT@OpPa dlaxeEipiong
UTTNPECIWV Kal €va TTEPIBAAAOV EYKATAOTOONG KAl EKTEAEONG TWV £Qapuoywv. H eikéva

19 armreikovidel CUVOTITIKA TNV OTPpWHATOTIOINKEVN apXITEKTOVIKH Tou OSGi TTAaigiou.

Life Cycle g
Native Operating System

Eikéva 19: H otpwpatotroinuévn apxitektoviki Tou OSGi TAaiciou.

Ta bundles eivai Ta Baocikd OSGi ouoTaTIKA, T OTTOI0 AVATITUCCOVTAlI OTTO TOUG
TIPOYPOUMATIOTEG KAl EUTTEPIKAEIOUV OAN TNV AOYIKI €vOG OUCTATIKOU/UTTNPECIAG Kal TA
oTToia TTaKeTApovTal 0TV KAAOIKA pop@r evdg Java Archive (JAR) apxeiou Tng Java.
TN VYEVIKN TrePITTwon, kABe bundle eivar pia emekTdoiun povada n otroia o€
ouvduaopud pe AAAa bundles ptropei va dnuioupyrnoel KOAG KABOPIOPEVEG OXEOEIG
€€ApPTNONG KATA TN avATITUEN €vOg TTOAUTTAOKOU CcuoTAPATOG. Ta bundles ptropouv va

eykaraoTaBouv (install), va ekkiviijoouv, va oTapaTtiioouy, va evnuepwoOouv (update) kai
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va atreykaraoTabouv (unistall) xwpig va ammaitnBei va otapatioel n Asiroupyia GAAwv
bundles. To emitredo utTnPeoIWY cuvdEel Ta bundles pe duvapikd TPOTTO TTPOCPEPOVTAG
éva povtéAo dnuoaoicuong-egepeuvnon-trpooappoyng (publish-find-bind model) To otroio
TOUG ETTITPETTEI VA EVTOTTIOOUV TNV TTPOCORKN VEWV UTTNPECIWYV ) TNV A@AipeCn TOUG KAl
va TTpooapuocTouv avahloya. O TUTTIKOG KUKAOG Cwh¢ evog OSGi bundle atreikovieTal

oTnv €ikova 20.

install

(—_INSTALLED

uninstall update

{ UNINSTALLED

(_ STARTING ) (__STOPPING )

— = Explidt transition

— — -» Automatic transition

Eikéva 20: O kUkAog (wng evog bundle.

Ag onueiwBei o1 o1 TTpodiaypa@ég Tou OSGi dicuBuvovtal atrd To OSGi Alliance [42],
éva forum 10 oTTOI0 aTTOTEAEITAI ATTO APKETEC TTOAU YVWOTEG ETAIPEIEG KAI OPYAVIOUOUG.
ApXIKOG OKOTTOG TNG TTPOCTTABEIOG auTrg ATAV KUPIwG N avatTuén €Qapuoywy yia
OIKTUOKEG OUOKEUEG, TTEPIBAAAOVTA KIVATOU UTTOAOYIOHUOU, £QAPUOYEG TNAEMOTIKAG K.Q.
Ta TeAeuTaia xpovia Ouwg, apkeTég OSGI agidAoyeg diavouég cival TTAéov dIaBETIPEG YIa
EYKATAOTAON KOl PTTOPOUV VA XPENOIMOTToiNBouv ot TTapa TTOAAG SIa@opeTIKG TTedia

EVOIOPEPOVTOG.

5.2 H mwAat@oéppua Tou Eclipse

H mAat@opua Ttou Eclipse [32, 47] eival éva oAokAnpwuévo TrepIBAAAov avamTuéng
(IDE) Trou TrepIAQPPBAvEl TNV ATTAITOUMEVN  AEITOUPYIKOTNTA YIO TNV KOTAOKEUN
TTPOCOPUOOUEVWY  OAOKANPWHEVWY  TTEPIBAANOVTWY avATITUENG Yia AAAEG YAWOOEG
TTpoypapuaTtiopyou. Eival pia ouvBeon amd ocuoTatikd@ OTTou XPnOIYOTIOIWVTAG €va
UTTOOUVOAO QTTO QuTd, MTTOPEl KATTOIOG va  XTioel €pyaAeia kal e@apuoyeg. H
TTEPICCOTEPN ATTO TNV AEITOUPYIKOTNTA TOU E€ival YEVIKI) KABWG n TTAATQOpua €ival
KATOOKEUQOMEVN TTAVW O€ éva PNXAVIOPO yia avakAGAuwn, €TTEKTACT, OAOKANPWON Kal

EKTEAEON OUCTATIKWY TA OTToia ovopdadovTal plug-ins.
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5.2.1 H apyitektoviki Twv plug-ins

Ta plug-ins atroteAoUV Tn PIKPOTEPN MOvVAdA AEITOUPYIKOTNTAG OTNV TTAATPOPPA TOU
Eclipse. H idia n mAateopua, n ypa@ikr diacuvdeon Tou Xpnotn (GUI) kal Ta epyalAcia
TTou Tnv eTmekTeivouv ammotehouvtal amd plug-ins. ‘Eva amAd epyaAeio utropei va
atmmoteAeital pyoévo amd  €va  plug-in - aAAG  TTEPICCOTEPO  TTOAUTTAOKO  €pyaAcgia
dlaxwpifovTal TUTTIKA o€ TTOAU TrepioooTepa. KABe plug-in TTapéxel TV atTaIToupevn
AeIToupyIKOTATA  TTOU  UTTOPEl  va  xpnoigotroinBei  amdé 710 XPRoTn 1R va

ETTAVAXPNOIMOTTOINBEI Kl va TTEKTAOE a1Td AGAAA plug-ins.

‘ET01, oTnv apxitektoviky Tou Eclipse duo eival ta Bacikd cuoTtatikd: n TTAATEOPHa
ekTéAeong (platform runtime) kai éva ouvoAlo amd plug-ins. H mTAat@Opua ekTéEAEONG
otnpifetal Tdvw otnv TTAaT@Opua uttnpeoiwv Tou OSGi Kal ouoIacTIKA gival €vag
MIKpOG OSGi Truprivag (microkernel) utreuBuvog yia Tn dlaxeipion Tou KUKAou CwhS Twv
plug-ins. MNa 10 Adyo autd, o OSGi 6pog «bundle» TTou TTEPIYyPAPEl TN BaCIKr) povada

AEITOUPYIKOTNTAG TTOAAEG POPEG XPNOIMOTTOIEITAI EVOAAOKTIKA PE TOV OpO plug-in.

BéBaia, otnv 1Tpdagn, €va plug-in dgv cival Titrote dGANo atd éva Java Archive (JAR)
apxeio Tou TrEPIAaPPBAvVEl OAOUG TOUG QTTAPAITNTOUG TTOPOUG YIa TNV EKTEAEON  TOU,
OTTWG Java KwdIKa, €IKOVEG, Keievo Kal 0TI AAAo atraiteital. ETriong mepiAaupavel duo
manifest apxeia. To Paociopyévo oe OSGi manifest apyxeio, ovoualdpevo «META-
INF/MANIFEST.MF», treplypd@el Bacikeég TTANpogopies yia 1o plug-in (1redia «Bundle-
Name», «Bundle-Version K.a) Kol TrapéxXel METALU Twv AGAAWV TNV aTTopaitntn
TTAnpo@opia yia TIG €¢aptiocig Tou plug-in pe GAAa («Require-Bundle», «Export-
Package»). Emiong, 10 plug-in manifest apxeio («plugin.xml») &nAwvelr pnTd TIg
dlaocuvdéoelg evog plug-in ye aAAa plug-ins opifovtag Ta Aeydpeva onueia ETEKTOONG
(extension points) TTou auTtd TTPOCPEPEI Kal TIG TNIOAVEG ETTEKTACEIG (extensions) TTou
autd xpnolyoTtroici/uhoTrolei. KaBe onueio eméktaong kabopiletal povadikd atrd éva
AvVaYVWPIOTIKO TToU BIaBETEI VW N TTEPIYPAPR TNG KATAAANANG diacuvdeong UAOTTOIEITAI
ME Xprion Tou kat@AAnAou XML oxnuarog (eikéva 21). MNapaoTtatikd, 6a ptropouce
KAVEIG va QavTaoTei éva onueio €TéKTaoNG oa PIa NAEKTPIKN TTpifa (electric outlet) kai

MIa €TTEKTOON oav TNV KATAAANAn TTpida (plug) TTou Taipiddel o€ auTh.
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Extension Point ' ' Extension
« ID
e D
# XML Schema M
d * XML Mark-up v
» Name

Eikova 21: AicioOnTikA avatmapdoTaon Tou pnxaviopou diaocuvdeong Twy plug-ins.

5.2.2 H ypa@iki TAatr@opua diaocuvdeong XpRoTn

H ypagikn TTAat@opua diacuvdeong xprotn tou Eclipse (Platform Ul) Baciletan Tévw
o€ éva Baoikod etrektdoipo TepIBGAAov epyacaiag (workbench) 1o otroio uttooTnPEiCel OAEC
TIG ATmapaiTNTEG OOMEG yia T dnuioupyia Tou KATAAANAOU  OAOKANpwPEévou
TTEPIBAANOVTOG AAANAETTIOpaONG PE TO XPAOTN. ATTOTEAEITAI KUPIWG ATTO ETTECEPYAOTEG
(editors) kai owelg (views) evw n KATAAANAn OieuBétnon OAwv autwv OTO KUPIO
TepIBAANOV epyaciag ouvBEéTel Ta avaAloya perspectives. Otav évag emegepyacTnq ) yia
oyn e€ival evepyd, PTTOPOUV VO OUVEICPEPOUV TIG AVAAOYEG evEPYEIEG (actions) oTa

Baoikd kupia pevou (menus) Tou TTEPIBAANOVTOG Kal OTIG pyalelodrikeg (toolbars).

QoT1600, YPOQIKEG ETTEKTACEIC OTO KUpIo TTEPIBAAAov Tou Eclipse ptropouv €UKoOAa va
avaTrTuxBoulv xpnoipoTTrolwvTag TnG epyaAeiobrikeg Standard Widget Toolkit (SWT) kai
JFace [40]. H SWT [41] ivai yia avoixtou AoyiouikoUu ypa@iki BiIBAIOONAKN yia T Java,
n otoia Tapéxel éva oUvoAo atmd avetdpTnTa AcIToupylikou ouotiuatog (OS-
independent) widgets, oxediaouévn va TTAPEXEl YIO ATTOTEAECHATIKA KAl @opnTtr AUon
yia avamTtuén ypa@ikwyv dieTrapuwyv Xpnotn. MNMapdAAnAa, n JFace cival pia uywnAdTepou
eMTTEDOU €PYOAAEIOBNKN, N otToia XpnoipoTtrolei TNV SWT Kal TNV €TTEKTEIVEI TTAPEXOVTAG
ATTOTEAEOUATIKOUG PNXAVICPOUG yia TNV JIAXEIPION YPAPIKWY OTOIXEIWV OTTWG AIOTEG,
OEvTpa, TTiVAKES v TTPOOBETEN Kal TO KATAAANAO TTAaioIo diaxeipiong evepyelwy (action

framework).
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5.3 To Xtext wAaicio

To Xtext [56] ival £va TTAQiCIO yIa TNV ypriyopn avatrtuén YAwoowv €101koU OKOTToU Kal
GAAWV YAWOO WV TTPOYPANPATIOHOU UTTO HOP@N KEIUEVOU KAl TNV EVOWNATWOT TOUG OTO
mepIBAAAovV Tou Eclipse. Zuvdéetal oteva pe 10 Eclipse Modeling Framework (EMF) kai
ETTEKTEIVEI TIC OuvaTOTNTEG TNG TAATQPOPPAS Tou Eclipse yia tnv avdamrugn evog
oAoKANpwuEvou TTEPIBAANOVTOG AVATITUENG YIA YAWOOEG £DIKOU OKOTTOU. 2€ QvTiBeon UE
Ta ouvren epyalcia rapaywyng parser (11.X JavaCC 4 ANTLR), To Xtext rapéxel TToOAG
TEPICOOTEPA QTTO TNV ATTAN TTapaywyr €vOg OUVTOKTIKOU (parser) Kal éva AEKTIKOU
avaAutr] (lexical analyzer) &edopévng MIO YPAPUATIKAG. ZTNV TIPAEN, N YPOUMOTIKA
TTEPIYPAPEI TNG EYKUPEG OOMPEG TNG EKACTOTE YAWOOAG KAl ATTOTEAEI TN BAON TTAVW OTNV
omoia Trapdyetal  éva  ouUvoAo amd ouoTaTIKd.  AvaAuTikKOTEPA, TO  TTAQiCIO
XPNOIMOTTOIEITAI YVIa VA TTAPAEEl a) £va OUVTOKTIKO Kal AEKTIKO avaAuTtry BaciOPévo OTO
ANTLR yia Tnv avdyvwaon Twv POVTEAWY aTTd PJopen KElévou, B) Wia avTioToixion TnG
YPOUMOTIKAG O MPETAPOVTEAO KAl TwV OTIYUIOTUTTWV QUTAG Ot Ecore povtédaq, y) éva
serializer yia Tnv amoBrikeuon Twv PHOVTEAWY O€ PHOPPN KEIPEvou, O) €vav linker yia Tnv
eykaBidpuon ouvdiéoewv PETAEU Twv OToIXEIWV Tou povtéAou (model elements) kai €)
OAOUG TOUG KATAAANAOUG pNXaviopoug yia TNV eVOWMATWON TNG véag yAwooag OTo

mepIBAAAov Tou Eclipse.

210 TTAQiola TG JITTAWUATIKAG TO TTAdiolo Xtext xpnoipgoTroienke ya Tov opIouO TNG
YAWOOOG TTEPIYPOPAS EQAPHUOYWYV KAl YIO TNV EVOWNATWON TNG OTO TTEPIBAAAOV TOU
Eclipse. Kd&Be emmAéov ouoTaTikG TOU TTEPIBAAAOVTOC QVATITUENG  €QAPUOYWV
uAoTroinBnke wg EexwpioTd plug-in [4] dnuioupywvTtag £T01 TIG TTPOdIAYPAPES YIa TN
dnuioupyia €vOG ETTEKTACINOU OAOKANPwWUEVOU TTEPIBAANOVTOG QVATITULNG KAl EAEYXOU
EQAPUOYWYV YIa TO BIAXUTO UTTOAOYIOHO. ZUYKEKPIPEVA, YIO TNV avaTiTuén Twv plug-ins
xpnoigotroindnke 1o Plug-in Development Environment (PDE) [58] Tou Eclipse evw pia

AioTa atroteAoUpevn aTTd Ta KUPIOTEPQ plug-ins TTou avaTTuxdnkav TrepIAauBavel Ta:

e «eu.ipac.ace.adl»: opiel Tnv yAwooa TrepIypa®nis e@appoywv. O TTARPNG

OPIOHOG TNG YAwooag BpiokeTal 010 apxeio “IpacADL.xtxt”.

e «eu.ipac.ace.adl.editor»: UNOTTOIEI TOV ETTECEPYQOTH KEIMEVOU YIA TA OTIYUIOTUTTA
NG YAWOOOG TTEPIYPAPNS €@apuoywyv. Apxeia 101aiTepou eviIaQEPOVTOG Eival

Ta "ContentAssist.ext” kal “EditorExtensions.ext”.
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e «eu.ipac.ace.gmf.editor / eu.ipac.ace.gmf.diagram / eu.ipac.ace.gmf.edit /
eu.ipac.ace.gmf»: UAOTTOIOUV TOV YPOQIKO ETTECEPYAOTN YIO TA OTIYMIOTUTIA TNG
YAWOCOAG TTEPIYPAPNS EQAPHOYWV.

e «eu.ipac.ace.adl.generator»: UNOTTOIEI TOV YEVVATOPA TTAPAYWYNAG KWOIKA.

e «eu.ipac.ace.help»: uAotroiei TOov pnxaviopod PBonBeiag Tou TTEPIBAANOVTOC
QAVATITUENG EQAPHOYWV.
e «eu.ipac.ace.ui»: UNOTTOIEI Ta AOITTA YPOQIKA OTOIXEIQ TTOU £TTEKTEIVOUV TV default

oietrapn Tou Eclipse (wizards, dialogs).

e «eu.ipac.ace.resources»: TEPIAAUPAVEI OAEC TIC QATTOPAITNTEG ECWTEPIKES

BIBAIOBAKEG TTOU aTTAITOUVTAI YIA TNV AVATITUEN TWV UTTOAOITTWY plug-ins

Ooov agopd TNV TTAATOPUA TTAVW OTAV OTTOI0 OTOXEUOUV Ol TTAPAYOUEVEG EQAPUOYEG
auTr) oTtnpietal TTavw oOTnV UTTokeEiyevo TTAaiolo Tou OSGi Kal Ouykekpiyéva o€
OUOKEUEG Ol OTToieg uTtooTnpifouv Tnv ekTéEAEon Java e@appoywv péoa oTo TTAdiolo

auTo.
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6. ZYMNEPAZMATA KAI MEAAONTIKEZ EMNEKTAZEIZ

6.1 ZU0voyn KAl CUPTTEPACHATA

2TNV TTaPOUCa EPYQOia PMEAETABNKAV TEXVIKEG WE TIG OTTOIEG UTTOPOUME VA avVATITUEOUNE
yAwooeg €10IKou OKOTToU KOaBWG Kal  UTTOOTNPIKTIKA epyaAcia  yia autéc. Ol
TTAPAOOCIOKEG TEXVIKEG AVATITUENG YAWOOWYV Kal EpyaAEiwv av Kal KOAG BepeNWPEVES
Kal yia XpOvia XPNOIMOTTOINCIYEG OTnNV TIPAEN, @AiveTal va TTApPoucIdlouv KATToIx
ONMAvVTIKA pelovekTuata. O1 atTaITAoEIS TwV OUYXPOVWY YAWOOoWV €Xouv TTAéov
augnBei kal N KAQOIKA HOP®r TWV YAWOOWYV UTTO hop@n KEIPEVOU QaiveTal va unv €ivai
OPKETA O€ TTOAAEG TTEPITITWOEIG. ZUXVA MIA YAWOOO ATTAITEI TTEPICOOTEPEG ATTO HIA
OIOKPITEG avaTTAPACTACEIS 1 TrEpIopiCeTal pdévo OE [HId  ypaAQIK avarapdoTaon
ammaTwvtag BéBaia kal Ta avaloya epyalcia emmeéepyaciag. EVOANAKTIKEG TTEPIYPOPES
yAWOo oWV atraitouvTal o1 01Toieg Ba uttoonBouv Pe auTOuaTO A NUI-QUTONATO TPOTTO TNV
QVATITUEN KOl TWV KATAAANAWY UTTOOTNPIKTIKWY €pyaAciwv. Ta TeAeutaia xpdvia, n
Tpooéyyion Baciopévn o€ POVTEAQ UTTOOXETAI AUCEIG OTO TTAPOTTAVW TTPORANUA Kal

QAIVETAI VO TO AVTIMETWTTICEI UE APKETA EVBAPPUVTIKA aTTOTEAEOUATA.

QoT1o600, N avamTuén PBaciopévn o€ PJovTéAa dev gival pia kaivotopa 16€a. O aAAayég
TTOU o@upnAarouvTal ammd QUTA TN TTIPOCEYYION iICwg @aivovTal PICOOTTOOTIKEG, OAAG
Katd PABog uTTApXouv TPEIS OTTAEG TTPOKTIKEG TIG OTIOIEG OTTOIOODNTIOTE EUTTEIPOG
MNXaVIKOS AOYIOUIKOU avayvwpilel: a) unv eTavalauBaveoal, ) autouatoTroinoe UETA
Ao TPEIG EPQPAVIOEIC Kal Y) TTPOCAPUOCHEVES AUoeIS Taipidlouv KaAUTEpaA aTTO TIG
YeVIKEG. ‘ETol, TTApa TTOAAEG aTTd TIG APXEG KAl TEXVIKEG TTOU XPNOIMOTTOIOUVTAl £XOUV
avatrTuxBei kal TTaAaidotepa o€ didgopa Tedia. H dnuioupyia ypa@ikwy yAwoowy, Ta
component frameworks cival €vvolie¢ yvwOTEG TIOU  €XOUV  XPNOoIYoTToINGEi  Kal
TTaAaidTEPa AAAG aTTO éva iowg PIKPOTEPO apIBUG atmd avBpwTtroug. ETiong, n autéuatn
TTapaywyr €vog OAOKANpwEVOU  TTEPIBAAAOVTOG QVATITUENG €QAPUOYWY ATTO  MId
TepIypa®r YAwooag dgv gival KAt kaivouplo. ZTnv Tpaén évag apiBudg amd metacase
EPYaAgia uTTApxEl TTOU TTPOoOoEyyiCel auTh TNV 106a evd N KOIVOTNTA TWV YPOAQPIKWV
YPOUMOTIKWYV €XEI ETTIONG KAVEI APKETH) OOUAEIG OTNV TTapaywyn TETOIWY TTEPIBAAAOVTWY
[26], [27]. AuTO Opwg TTou divel eEyAAn wBnon o€ auTh Tn «véax» TTPOCEYYION AVATITUENG
AOYIOMIKOU €ival TO yeyovog OTI évag aplBuog atrod UTTAPYXOUOEG TEXVIKEG OUYKEVTPWVETAI

TIAéOV O€ €va OUVEKTIKO OUVOAO.

MeAeTwvTtag Aoimtév TIG BaCIKEG apxéC TNG avamTuéng Paciopévng o€ POVTEAQ

emyeiprioaye TNV oxediaon kar avamTuén &vog oAokAnpwuévou  TTEPIBGAAOVTOC
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QVATITUENG €QAPHOYWY VIO HIO OUYKEKPIMEVN TTAQT@OPPA  dIAXUTOU UTTOAOYICUOU.
Mepypdwape TNV apXITEKTOVIKI €VOS TETOIOU TTEPIBAAAOVTOG Kal UAOTTOINCAMNE Ta BaciKd
OUCTOTIKA TOU OTNPICOMEVOlI OTIC apXEG autéG.  To TepIBAAOV TTOU avaTTTuxenke
TTaPEXEl TEAIKA OTOUG XPAOTEG MIa TTANBWPA aTTd €UKOAIEG yIa TOv OpIoPSd VEWV
EQPAPHUOYWYV, EVW XAPOKTNEIOTIKA TOU OTTWG O CUYXPOVIOWOG UETAEU TOU ETTECEPYQOT
KEIMEVOU KAl TOU YPOQPIKOU €TTeCepyaoTy TO KaBioToUv wg €va TToAU  afidoAoyo
TePIBAANOV avaTrTugng. BEBaia, OTTwG o€ OAE TIG TTEPITITWOEIG TTAPAYWYNAGS AOYIOUIKOU, N
€€’ OAoKAnpou dnuioupyia evog oAokAnpwuEvou TTEPIBAANOVTOG E TO XEpI Ba pTTOopOoUCE
va TTapdéel éva KAAUTEPO Kal TTio atroTeAeopaTike TepIBAAAov. MapdAa autd, cival
ONMAVTIKO VO OUYKPIVEI KAVEIGC TOV XpOVO Kal TNV TTPOCTIABEIO TTOU ATTaITOUVTAl YIA VO
KATOOKEUAOTEI £va agiohoyo TTepIBAAAOV xpnoipoTroiwvTag Tn TTAaTgopua Tou Eclipse
ME TO XPOVO Kal TNV TIPOCTTABEId TTOU ATTAITEITAI yia T Onuioupyia evog TEAEIOU
TTapouolou TTEPIBAANOVTOG XelpokivnTa. EIdBIkOTEPA Twpa, oTo TTEdi0 TOU dIAXUTOU KAl
KIVNTOU uTToAoyIopoU TTou o1 €€eAiCelc eival paydaieg kal n @UON Twv £QAPUOYWV
TTAPOUCIAlel KATTOIa TTOAU 1IDIQITEPA XAPAKTNPIOTIKA, N YPryopen Kal TTOIOTIKA TTapaywyn

YAWOOWV Kal EpyaAEiwv KpiveTal avaykaia.

2T0 onueio autd, TPETTEl va yivel €TTiong karavontd OTI n 10€a TNG avAaTITUéNg
Baociopévng o€ MOVTEAQ, Ot Kapia TrepimTwon Oev gival N avrikatrdotaocn Twv
TTPOYPANMATIOTWY ATTO TOUG YEVVATOPEG, GAAG TO VO KATACTAOOUV TOUG idIOUG TOUG
TTPOYPAPMATIOTEG VA TTAPAyouV Ta idla CUCTANOTA YPNyopdTEPA, TTIO AGIOTTIOTA KAl YE
MeyaAUTepn TroidétnTa. ‘Eva yevviATopag O oTroiog opifetal amd €vav €1dIkd, Xwpig
au@IBOAia, TTapAyel EQAPUOYES YPNYOPOTEPA Kal PE KAAUTEPN TTOIOTATA ATTO AUTEG TTOU
TTapdyovTal XEIPOoKivnTa atrd HPETPIOUC TTPOYPAPMATIOTES. AuTd €CAAANOU €ival Kal TO
TTPOBANPA  TWV  TTEPICOOTEPWY  £PYwWV  AOYIOMIKOU Ta OTIoid  KABUOTEPOUV  EiTE
atroTuyxéavouv Kal TrepIAauBdavouv TTapa mmoAAd bugs. Qotdéoo, n eilcaywyry Twv DSM
EVVOIWV Kal EpYaAgiwv OTIG ouddeg avatrtuéng (development teams) cival pia diadikaoia

N oTToia CUVETTAYETAI Mia aAAayr TTapadeiypartog (paradigm shift).

Emriong, ouxvd Aéyetai o1 Ta didgopa TTAaiola (frameworks) kai Ta APls €ival 1o idlo
OTTWG Ol YAWOOEG €10IKOU OKOTTOU, ETTITPETTOVTAG OTOUG TTPOYPAUMATIOTEG VO OOUAEUOUV
ME éva DIOQOPETIKO OUVOAO aTTd €VVOIEG, OUXVA O€ £va uWnAOTEPO €TTITTEDO aQYaipEonG.
QoTtoéo0 n Bacikh diagopd EYKEITAI OTO YEYOVOS OTI hE Tn xprion evog APl 1o ekdoToTe
ATTOTEAEOHA YPAPETAI KAl TTAAI OTN YAWCOO TTPOYPANUATIOPOU TTOU O TTPOYPANMPATIOTAG

xpnoigotrolouoe  TToAQIOTEPA. AVTIOETWG, MIa €EWTEPIKA YAWoOoa €10IKOU OKOTTOU
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TTPOOPEPEl O €vav XPAoTn OxI POVOo TTIo a@nenuUéveS évvoieg aAAG €TTiong uia véa

ouvTaén.

TEéNOG, éva XpNOIYO PABNUA TTou aTTOKTABNKE pEoa atrd auTh Tn JITTAWUATIKY Epyaaia
givalr 0Tl og avtiBeon pe TTOAAIOTEPA OEv gival TTIA AVAYKN va oTnpifeTal KATTOI0G
QTTOKAEIOTIKA O€ KATTOIOV KOTAOKEUQOTH €PYOAEIWY yia va avattuéel epyalcia yia pia
OUYKEKPIMEVN TTAQTQOpUO. H TexvoAloyia TTAéov uTtdpxel, ouvexwes eEeAiooeTtal, €ivail

QVOIKTH Kal aTTAQ ATTAITEITAI N TIPOCAPUOY OTO EKACTOTE TTEDIO EVOIAPEPOVTOG.

6.2 MeAAovTIKA gpyaoia

2€ Kapia TrepiTrTwon n OIMTAwMATIKA auTh epyacia dev €CAviAnoe OAa Ta B€éuata Ta
oTroia oxetiCovral pe TNV avamTuén Paciopévn o€ POVTEAA, YEYOVOG TTOU QQPAVEI
TEPIOWPIa yIa TTEPAITEPW MEAETN KOl ETTEKTACEIC. Ofuata OTTWG N €CENIEN Twv
METAMOVTEAWY KAl N AUTOPATN AVOTTIPOCOPUOYT TWV OTIYMIOTUTTWY TOUG QTTOTEAOUV £va
TTOAU evdla@épov TTEDI0 £PEUVAC TO OTTOIO TTAPOUCIALEI TTOAAG KOIVA OTOIXEIO PE TEXVIKEG
daveiopéveg ammd GAAa epeuvnTIKG TTedia OTTwg TT.X o1 Bdoeig dedouévwy (schema

evolution).

Ta petapovtéAa egedicoovtal ge TO XPOVO Kal aTTaITouvTal KaAG KaBoplopéva Bruata
WOTE TO VEO POVTENO TTOU TTPOKUTITEI VA €ival OCUPNQPWVO PE KATTOIEG BePEAILONG APXEC.
APKETEG E€PEUVNTIKEG TTPOOTTABEIEG 0OEUOUV TTPOG AUTH TNV KOTEUBuvon ME TOUG
ouyypa@eic Tou [24] va TTepIyPA@OUV TNV €EEAIEN TwV PETAMOVTEAWY WG éva oUVOAO
METaOXNUaTIOJWYV. BéBaia kai Ta pOvTEAQ TIPETTEl va ouveCeAiooovTal wOTE va
TTOPAPEVOUV CUMPBATA JE TO HETAMOVTENO. XWPIiG CUVEECENIEN, T OVTEAQ TTAUOUV va gival
éykupa. Me Ta TwpIva dedopéva, o€ Eva TUTTIKO OEVAPIO, N CENIEN TWV PMETAPOVTEAWY Kal
N OuvegEAIEN TWV POVTEAWV TTPAYUATOTTOIEITOI XElpoKivnTa. AuTh €ival pia diadikaoia
OPKETA ETTIPPETTNG O€ AGBN, TTOU UTTOPEI EUKOAO va 0ONYACEl OE ACUVETTEIEG METALU TOU
METAMOVTEAOU KaI TwWV OXETICOMEVWV HOVTEAWV. ATTaiTeiTal AOITTOV €vag auTOPATOG
TPOTTOG Ao Bruarta cuvegéAIENG TTou cupTtTEPAivovTal aTTd TTOAU KOAG KaBopiopéva
BAuaTta €C¢ENIENG. ZTO onueio autd KATTOI0GC Ba PTTOPOUCE va UEAETAOEI TEXVIKEG TTOU
€XOuV TTPOTABEI yIa «avadiandpPwan avTIKEINEVOOTPAPOUS Kwdika» (refactoring object-
oriented code) [21], [22] wg KAl TEXVIKEG YIA TTPOCOAPUOYN YPAMMATIKWY (grammar
adaptation) ammdé 10 €upUTEPO TTESIO TNG MNXAVIKNAG ypaupaTikwy [23]. Qotdoo, Ta
Baoikad Bépata Tapapévouv n diatieEnon TNG onuacioAoyiag kKal n diatipnon Twv
oTIyMIOTUTTWYV. ETTiong, éva onueio pe 1diaitepn onuacia gival n ouveCEAIgn Tou cuvoAou

TWV UTTOOTNPIKTIKWVY EPYAAEIWV (KEINEVOYPAPOI, YEVVATOPEG K.A) TTOU XPNOIMOTTOIOUVTAI
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yla TNV €TTECEPYQOia TwWV POVTEAWV Kal oI oTToiol Ba TTPETTEl va TTapdyovTal YE évav

NUIQUTOPATO TPOTTO.

Ooov agopd 10 OAOKANPpWHEVO TTEPIBAANOV AVATITUENG £QAPUOYWY TTOU OXEDIAOTNKE
KAl UAOTTOINONKE, N apBpwTr TOU APXITEKTOVIKA a@AVel TTEPIBWPIA yIa TTAPA TTOAAEG
ETTEKTACEIG Kl ONuIoupyia TTOAAWYV TTEPIPEPEIAKWYV epYaAgiwv. AauBdavovTag utroyn TIg
augavoueveg duvaToOTNTEG TWV KOUPBWY OTOUG OTTOIOUG PTTOPOUV va €yKATAOTABOUV Ol
TTOPAYOUEVEG €QAPUOYEG OAAG KAl TOUG TTEPIOPIOPOUG TTOU aUTOoi BETOuv, epyaleia
OTTWG 0 dNUIOUPYOS MIAG MIVIMOAIOTIKAG ypa@ikAg dietTra®ng (minimalistic GUI Creator)
MTTOpOUV va avatrtuxBouv. YyioTng onuaciag cival kal n uAoTroinon epyaAgiwv eAéyxou
yla TIG TTOPAYOUEVEG EQPAPPOYEC TIPIV AUTEC €yKATAOTOBOUV OTOUG KOMPBoug. OTTwg
oxedoOv KABe yAWOoOoa yeviIKOU OKOTTOU €XeEl TO OIKO TnG atmoo@aApatwTth (debugger),
IBAVIKA Kal 0 XpAOoTNG Ba TTpETTEl va gival IKavOg va KAVEI ATTOOQOAPATWON OTO ETTITTEOO
TNG YAWOOQG TTEPIYPAPAS £QAPUOYWY Kal OXI oToV TTapayouevo Kwdika Java. Na 10
OKOTTO auTd €vag PNXaviouodg avTioToiXiIong METAEU Twv SOPWYV TNG YAWOOoag Kal Tou
TTaPAYOUEVOU KWAIKA Ba TTPETTEl va PHEAETNOEI Kal va avatrTuxBei. Mpog tnv kateuBuvon
QuTH, TEXVIKEG QVTIOTPOPNG MNXAVIKAG (reverse engineering) kKaBwg kal xprion Tou DSL
Debugger Framework (DDF) [30] Baciouévo oto trepIBaGAAov Tou Eclipse ptropouv va
MeAETNBOUV. TEAOG, N dnuioupyia evog epyaleiou TTPOCOUOIWGONG TWV EQPAPUOYWYV TTPIV
QUTEC EYKATAOTOBOUV OTOUG TTPAYMATIKOUG KOPPBoug Ba utropouce va Bonbriocel otnv

avixveuon oc@aAudTwy o€ TTpWIKa oTadla.
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NMAPAPTHMA | — OPIZMOZ T'AQzzAzZ MNEPIFPA®HZ EGAPMOIQN

Application:
kApplication=""application' appName=ID "{"
(declarations+=Declaration)*
(eventHandlers+=EventHandler)*
(entryPoints+=EntryPoint)*
body=Body
"3

EventHandler:
"event” name=ID "{"
(eventAssignments+=EventAssignmentStatement)*
(eventStatements+=Statement)*

B S

EventAssignmentStatement:
“property" assRef=[VariableDeclaration] "value™
handlerRef=[EventHandler] "." propld=ID;

EntryPoint:
"entry' name=ID "{"
(entryStatements+=Statement)*

B g
Body:

“"body" "{"

(statements+=Statement)*

i g
// //
// ***** DECLARATIONS ***** //
// //
// Abstract rule. Useful for linking references!
Declaration:

ConstantDeclaration | VariableDeclaration | VectorDeclaration;
ConstantDeclaration:

‘const” name=ID "as" type=TypeName "value"™ cValue=ConstantValue;
VariableDeclaration :

"var' name=ID "as" type=TypeName (“‘value'" cValue=ConstantValue)?;
VectorDeclaration :

"vector'™ name=ID "as" type=TypeName;

Enum TypeName :
int="int" | double="double™ | string="String" | boolean="boolean™;

// ***** CONSTANT VALUES ***** //
ConstantValue:
IntegerLiteral | StringLiteral | DoubleLiteral | BooleanLiteral;

IntegerLiteral:
intValue=INT;

StringLiteral:
strValue=STRING;

BooleanLiteral:
booleanValue=BooleanEnum;

Enum BooleanEnum:
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true=""true" | false="false";

DoubleLiteral:
doubleValue=DOUBLE;

// A native rule is a lexer rule!
Native DOUBLE:
ll(lol . lgl)*l . l(lol . l9l)+ll;

// FF*F* STATEMENTS ***** //

// //
Statement:

AssignmentStatement | IfStatement | SwitchStatement | InvokeStatement |
ListenStatement | WaitStatement | lterationStatement | BreakStatement;
IfStatement :

"if" (" ifExpression=Expression )" "{"
(ifStatements+=Statement)*

(llelsell ll{ll
(elseStatements+=Statement)*
II}II)?;
SwitchStatement :

"switch"™ (" switchExpression=Expression )" "{"
(caseStatements+=CaseStatement)*
(defaultStatement=Defaul tStatement)?

II}II ;
// ATTENTION: Only INT values in CaseStatements!
CaseStatement:
"case" cValue=INT ":" (caseStatements+=Statement)™*;
Defaul tStatement:

"default:" (defaultStatements+=Statement)™;

ListenStatement :
"listen" eventName=[EventHandler] eventType=EventType;

Enum EventType :
blocked="blocked”™ | nonBlocked=""nonBlocked";
// ATTENTION: Java style! Space seperator at the parameter list!
InvokeStatement:
"invoke" componentName=ID "{"
"method” methodName=I1D
primitiveEL=PrimitiveElementList
(faultStatement=Faul tStatement)?
"3

PrimitiveElementList :
(" (primitiveElements+=PrimitiveElement (',"
primitiveElements+=PrimitiveElement)*)? ")"

// Like try-catch block. The code to be executed.
FaultStatement :
"onFault" "{" (fStatements+=Statement)* "}";

// ATTENTION: A Declaration reference may be a constant declaration. Check is
needed!!!

// Also a PrimitiveElement is allowed as right operand. Checks needed
(possible?) or sth more simplified.
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AssignmentStatement:
"set" assRef=[Declaration] =" (invokeStatement=InvokeStatement |
expression=Expression);

I terationStatement:
“"while™ (" whileExpression=Expression ")" "{"
(whileStatements+=Statement)*
R g

BreakStatement:
"break';

WaitStatement:
"wait" secs=INT;

// //
// ****% PRIMITIVE ELEMENTS ***** //
// ATTENTION: Usage of the abstract rule! Vector reference is allowed!
PrimitiveElement:
peRef=[Declaration] | cValue=ConstantValue;

// **F*** EXPRESSIONS ***** //
Expression:

condAndExpr=ConditionalAndExpression ('or"
optCondAndExpr+=ConditionalAndExpression)™*;

ConditionalAndExpression:
equalExpr=EqualityExpression ('and" optEqualExpr+=EqualityExpression)*;

Equal ityExpression:
relExpr=RelationalExpression (equalOps+=EqualityOperator
optRelExprs+=RelationalExpression)?;

RelationalExpression:
addExpr=AdditiveExpression (relOps+=RelationalOperator
optAddExprs+=AdditiveExpression)?;

AdditiveExpression:
multiExpr=MultiplicativeExpression (addOps+=AdditiveOperator
optMultiExprs+=MultiplicativeExpression)*;

// ATTENTION: PrmitiveElement or sth else more limited?
MultiplicativeExpression:

primElem=PrimitiveElement (multOps+=MultiplicativeOperator
optPrimElems+=PrimitiveElement)*;

Enum EqualityOperator:
equalOp="==""| unEqualOp=""1=";

Enum RelationalOperator:
leOp="<="" | geOp=">=" | 10p="<" | gOp=">";

Enum AdditiveOperator:
addOop=""+" | minusOp=""-"";

Enum MultiplicativeOperator:
multOp=""*" | divOp="/" | modOp=""%";
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NMAPAPTHMA Il - AENTOMEPEIEZ EKTEAEZHZ

MNa tnv ektéAeon Tou TTEPIBAANOVTOG QVATITUENG QTTAITEITAI N XProN Tou TTEPIBAANOVTOG
«Eclipse 3.4.2 (Ganymede) + openArchitectureWare 4.3.1» 1mou uttdpxel dia8éoiun oto

http://oaw.itemis.com/openarchitectureware/language=en/2837/downloads kaBwg kai To

oUvoAOo Twv plug-ins TTou avaTTuxbnkav ota TTAdicia TNG dITMAWPATIKAG £pyaciag. MNa
TNV €ykaraoTaon Twv plug-ins  apkei N aviiypa@ry Ttoug otmd Tov  KATAAOyO
«YAOIMNOIHZH/PLUGINS» ToU OUVOQEeUTIKOU Wwn@lokou Oiokou OTo KaTdAoyo plug-ins
TTOU BpiokeTal yéoa oTov Katdhoyo eykatdoTtaong Tou Eclipse. H eikova 22 atreikovilel
TNV €IKOVA €KKivNOoNng Tou TTEPIBAAAOVTOC aVvATITUENG £QAPPOYWY N OTToIa TTPETTEI VA

EMQAVIOTEI OTNV TTEPITITWON TTOU N EYKATACTAON £XEI OAOKANPWOEI ETTITUXWG.

L MAXYTOE YNOAOTIEMOE ‘

L5 IS R O AT R ST \i
f

L

I Tl A0,

l NEPIBAAADON ANAMTYZHE EQAPMOITN

r 1

Eikova 22: Apxikr} 086vn gkkivnong Tou TTEPIBAAAOVTOG aVATITUENG EQAPHUOYWV.

MNa 1TePIocOTEPEG AETITOUEPEIEG OXETIKA MPE TN TTAPEXOMEVN AEITOUPYIKOTNTA KOl TOV
TPOTTO XpAoNG Tou TTEPIBAANOVTOG avATITUENG, O XPAOTNG WTTOPEI va avaTtpétel OTo
pMnxaviopo Bonbeiag (map. 4.3.4.3) o otoiog cival dIaBECINOG aTTd TO KEVTPIKO HEVOU

pMéow Twv emAoywyv «Help 2Help Contents 2ACE Guide».
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OPOAOrI'IA

ZevoyAwooog Opog

EAANnvikég Opog

abstract syntax

agnpnpévn ouvragn

aggregation association

OUCOWPEUTIKA CUOXETION

code folding

avadiTTAWON KWOIKQ

code generator

YEVVATOPAG KWOIKA

compiler

METAYAWTTIOTAG

concrete syntax

JIaKPITA ouvTagn

context-free grammar

YPOUMOTIKA XWpPIig cup@paldueva

cost estimator

EKTIUNTAG KOOTOUG

debugger

ATTOOQOAPOTWTAG

directed labeled graph

KATEUBUVOUEVOG YPAYOGS UE ETIKETEG

documentation generator

YEVVATOPAG TEKUNPIWONG

domain expert

€10IKOG TTEdIOU

domain framework

TTAQiCI0 EKTEAEONG

domain-specific language

YAwooa €1801koUu OKOTTOU

domain-specific language engineering

MNXaviki YAwoowv €180IKoU OKOTTOU

domain-specific visual language

ypa@ikr} YAwooa €181koU OKOTToU

end user

TENIKOG XpNoTng

external language

eEwTEPIKA YAwooa

general purpose language

YAWOOQ YEVIKOU OKOTTOU

graph grammar

YPOQIKN YPOAPHOATIKA
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graphical user interface

ypa@ikr dlacuvdeon XproTn

Integrated Development Environment

oAokAnpwpévo TTePIBAANOV avaTTuéng

internal language

EOWTEPIKA YAWOOoQ

language cacophony problem

TTPOBANUO KAKOPWVia YAWOCoWV

language descriptions

TTEPIYPAPES YAWOO WV

metaclass

METAKAGON

metamodel

METAPOVTENO

model-driven software development

avaTTuén AoyiouIKoU BaciopéVOou O€ HOVTEAQ

model transformer

METATPOTTEAG JOVTEAWV

model verifier

ETTIKUPWTAG HOVTEAWV

modeling concept

évvola pyovrelotroinong

modeling framework

TTAQiolo povreAoTroinong

plugin

apBpwua

production rule

Kavovag TTapaywyng

refactoring

AVAROPPWON KWOIKO

repository

atmobeTriplo

reverse engineering tool

EPYOAEIO aVTIOTPOYPNG UNXAVIKAG

semantics

onuaoioAoyia

software product line

YPOUMN TTapaywyns AOYIOHIKOU

target platform

TTAQTPOPUA OTOXOG

template language

YAWooa TTPOTUTTWY
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textual editor

ETTECEPYAOTNG KEIWEVOU

tool generator

YEVVIATOPAG EPYOAEIWV

tool vendor

KATOOKEUQOTAG EPYAAEiWV

version control tool

epyaAeio diaxeipiong ekdOoEWV

virtual machine

EIKOVIKN pnxavn

visitor pattern

TTPOTUTTO ETTIOKETTTN

visual editor

YPOQPIKOG €TTEEEPYAOTAG
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MINAKAZ ZYNTMHZEQN - APKTIKOAE=ZQN

ApKTIKOAEEO AekTIKA Mepiypaen

ANTLR ANother Tool for Language Recognition

DDF DSL Debugger Framework

DSM Domain Specific Modeling

DSVL Domain-Specific Visual Language

EBNF Extended Backus-Naur Form

EMF Eclipse Modeling Framework

EMP Eclipse Modeling Project

GEF Graphical Editing Framework

GME Generic Modeling Environment

GMF Graphical Modeling Framework

GPL General Purpose Language

GUI Graphical User Interface

IDE Integrated Development Environment
JET Java Emitter Templates

MDA Model Driven Architecture

MDSD Model-Driven Software Development

MWE Model Workflow Engine

OCL Object Constraint Language

OMG Object Management Group

OSGi Open Service Gateway Initiative
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PDE Plug-in Development Environment
TMF Textual Modeling Framework
UML Unified Modeling Language

XMI XML Metadata Interchange

XSD XML Schema Definition
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