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EMF

Eclipse Modeling Project v I E &
Eclipse Modeling Framework (EMF) v JlE &®F
Eclipse Model Framework Technology (EMFT) () [l [ &
Graphical Modeling Framework v dE &®F
Generative Model Transformer (GMT) )@/ B
Model-to-Model Transformation ﬁ/

Model-to-Text Transformation (M2T) )@/ qE®E
Model Driven Development integration ﬁ/ &
Model Development Tools (MDT) }a/ dE @ FE
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Model Driven Architecture - http://[www.omg.org/mda/

B ApxuTeKTypa 3a pa3paboTtka Ha codTyep npeanoxeHa ot OMG.

H M3non3BaT ce OTBOPEHM CTaHAApPTU 3a MoaenupaHe
m UML
m MOF
m XMI
m CWM

m Pa3paboTBaHaTa cuctema ce cneuudumumpa Kato nnarhopmeHo
He3aBucum mopnen (PIM). Npeacraesnaea ,,metamogen*

m PIM ce TpaHcchopmupa kbm cneumdpmnyHa uMninemMmeHTaums.
H Pa3pgens ce OM3HecC norukarta Ha NPUIIOXKEeHUEeTO OT UMNJIeMeHTauumsTa
3a cboTBeTHaTa nnartdopma. Onucea ce PyHKUNOHANHOCTTa U

noBegeHNeTo Ha CUCTeMaTa pa3gersieHa OT peariHnuA Koa, KOWUTO A
peann3unpa.
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http://www.omg.org/mda/

MDA

Model Driven Architecture - http://[www.omg.org/mda/

Transportation ‘ HealthCare
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http://www.omg.org/mda/

Eclipse Modeling Framework Project

EMF - http://www.eclipse.org/modeling/emf/

_-:_;fff?; e m f

JECLIPSE MODELING FRAMEWORK

,» 1he EMF project is a modeling framework and code generation facility for
building tools and other applications based on a structured data model.
From a model specification described in XMI|, EMF provides tools and
runtime support to produce a set of Java classes for the model, along with
a set of adapter classes that enable viewing and command-based editing of
the model, and a basic editor.”

www.eclipse.org/modeling/emf/
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Eclipse Modeling Framework Project

EMF e npoekT Ha Eclipse. lNoanpoekTtute Ha EMF ca cnepgHuTe.

m EMF

m EMFT — ,,The Eclipse Modeling Framework Technologies (EMFT) project
was initiated to incubate new technologies that extend or complement
EMF*

®m Query- ,,The query component provides capabilities to specify and
execute queries against EMF model elements and their contents*

®m Transaction - ,,The transaction component provides a model
management layer built on top of EMF for managing EMF resources*

m Validation - ,,The validation component provides capabilities used to
ensure model integrity“

m SDO - ,,Service Data Objects (SDO) is a framework that simplifies and

unifies data application development in a service oriented architecture
(SOA)“
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Eclipse Modeling Framework

MeTamopgen

MeTamooenbT npeAcTaBrisiBa HAuYMH Oa ONULLEM CTPYKTypaTta U
noBeAeHUeTO Ha cuctemara B nnaropmeHO He3aBMCUMA TeXHOJOrus.
MpencraBnsaBa No-BMCOKO HUBO Ha abCTpaKLMsl, 3a KOSATO MOXe Aa ce
reHepupa YyacT unu usinara MMmnremMeHTaums.

EMF nsnonssa metamogena, 3a Aa reHepupa MuMmnneMeHTauusTa.
feHepupaHusa Kopg e Ha Java. Moxe Aa ce nanonssa egHa oT cnegHuTe
TEeXHOJIOrMu 3a cb3gaBaHe Ha MeTamMozaen.:

H Ecore (Meta) Model
m XMI

H Java Annotations
m UML

m XML Schema

= uap

Kupun MutoB @ TUES



Eclipse Modeling Framework - NMpumep

NMpumep:
1. la ce n3arpapu metamopern(ecore) onucaaly cnegHUTe ob6eKTu:

H workbench

Pades

0, ., *
= Fage

editors
b, 8

views
= Edltﬂrcu,,* H wview
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Eclipse Modeling Framework

2. [1a ce cb3pape MeXxXaUHEeH metTamMmoden onucBall reHepauuaTa —
genmodel

3. [1a ce reHepupa Java koga nmnnemeHTupaly, gpyHKLMOHANIHOCTTA
onucaHa 4ypes ecore cpanna.

4. [la ce reHepupa Bu3yarieH pegakTop No3BonsaBall peAakumsaTa 1
3anameTsiBaHeTO Ha oNMcaHuA mogern.
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Eclipse Modeling Framework - Ecore

Cb30ageHUAT ecore Moaen we usrnexaa no cnegHusa HauuMH

Java - org.elsys.emf/modelfemf_elsys.ecore - Eclipse 5DK
Bun Sample Ecore Editor Window Help

File Edit MNavigate Search Project

i Wy O Q- & #F G | & 4 =1 »
S

= #) emnf_elsys.ecore 2 = =

= ] platformjresourcejorg.elsys.emf/modelfemf _elsys.ecore o=

o=

&

- H workbench
&% pages : Page
<~ H Page
= workbench : Workbench
& editors ; Editor
o views @ View
< H Editor
= page : Page
< H wiew

=+ page : Page

° s SEeR 3
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Eclipse Modeling Framework - Pegakrop

Cb3paneHVAT penakTop LWe usrnexaa no cnegHus HaumH:

Java - simpleProject/My.elsys_ emf - Eclipse SDK

File Edit Mavigate Search Project Run Elsys_emf Editor Window Help

ré- v O Qv | & # G | ® 5 % [&aval

lu My.elsys_emf 3 -5
= e My.elsys_ =
s f[\j Resource Set |__3_L.
2% = 4 platformifresource/SimpleProject/My.elsys_emf o
= & Workbench R
~ 4 Page -
4 Editor
=2
4 Editor oo
4+ View -

Selection | Parent | List | Tree  Table Tree with Columns

ki Selected Object: Page

11
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Ecore

Cb3anaBame HOB plugin npoekT
org.elsys.emf

Select a wizard —

Create a new Ecore model

Cb3pnaBame HOBa AUPEKTOPA =

B npoekTta — model Wizards:
type filter text
M3non3Bame MaroOCHMKa 3a 1§ EMF Project e
Cb3AadBadHe Ha ecore Mmoaernmu. &1 Empty EMF Project
File > NeW S Other > = = Example EMF Model Creation Wizards ||
W
Example EMF Model Creation Wizards Pe—————
->Ecore #7 Ecore to XML Model
&7 UML Model
nocquaMe nmMme (emf_elsys_ecore) P (= Graphical Modeling Framewaork i
n macto (org.elsys.emf/model) v ava -

Ha cb3paBaHusa chavn

@ Mext = Cancel
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Ecore

NocouBame kaTto Model Object e New X
obekTa EPackage Ecore Model
Select a model object to create Egl_l

O6ekTbT OoT TMN EPackage we 6bAe | ogel object

pPOOUTENAT HAa BCUYKUN €JIEMEHTU | 2
B moaena. Te BCUYKUTe Lle ce
CbAbpPXKaT B Hero.

XML Encoding

UTF-8 -

@ Finish H Cancel

13
Kupun MutoB @ TUES



Ecore

Cb3papeHnAaT ecore pann nsrnexaa no cnegHus HauYuH:

14

Java - org. elsys.emffymodel/My.ecore = Eclipse SDK

| ra~ |[#- Ov Q- | & & 6 | ® &
o

B
#| emf_elsys.ecore (@ My.ecore &3

— # platform:fresourceforg.elsys.emfimodel/My.ecore

= null

ks Se.ll

J@&@@Eff
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. Ecore

AKTBMpame KOHTEKCHOTO MeHI0 BbpPXy obekTta oT Tun Epackage.
Usbupame Show Properties View. MetamogensT nma onpeaerieHn
XapaKTepUCTUKU, KOUTO MOXe Aa peaakTupame. TakaBa XxapakTepucTuKka e
MMeTO Ha nakeTta. 3agaBame crniegHute ctomHocTu: Name=emf elsys, Ns
Prefix=emf elsys, Ns URI = http://elsys-bg.org/emf elsys

Java - org.elsys.emf/model/My.ecore - Eclipse SDK

File Edit MNawvigate Search Project Run Sample Ecore Editor Window Help
Cii= ¥y O Q- | & #H G- | & 5 =] >
o
= #) My.ecore i3 i1 = & | El Properties 2 g ¥ =08 =
s ~ &) platform:resourcejorg.els] Property walue oz
EFactory Instance 4 emf_elsys
Mame ‘= emf_elsys
Ms Prefix = emf_elsys
(4] | Lol | | [+
1 s.s S EeR B &
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. Ecore

Npenctou cb3pgaBaHeTo Ha KnacoBe Workbench, Page, Editor, View.
Te3un obekTn ca ot Tun Eclass u we 6baaT Aeua Ha obekTa oT TMN
Epackage.

3a ga ru cb3gagemMe M3non3BamMme KOHTEKCHOTO MeHIo Ha obekTta EPackage
n nsoupame New Child -> EClass.

lNMpu cb3gaBaHeToO CU KNacoBeTe HAMAT MMe — UMeTO UMa cToMHocT null. 3a
Aa NPoMeHMM MMEeTO OTHOBO u3anon3same Properties nsrnepga.

U3bupame obekta ot Tn EClass n npomeHsiMe CTOMHOCTTa Ha NosieTo
Name.

16
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Ecore

—_—

Java - org.elsys.emffmodelfemf_elsys.ecore - Eclipse 5DK

Mavigate Search Project

|- 0~ Q- | & & G |® &
=]

Bun Sample Ecore Editor Window Help

' H workbench

I H Page
I H Editor
FH wiew

Mew Child

Copy

Walidate

Bun As
Debug As
Team
Compare With
Replace with

" EData Type
= EEnum
# EPackage

HE e B B 4
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Ecore

CnepgBauku noKka3aHaTa cxema
knacwT Workbench TpsabBa

Aa cbAbpXkKa B cebe cu CNUCHK oOT
o6ekTn oT TUN Page. 3a yenTa
U3no3BaMe KOHTEKCHOTO MEHIO

H workbench

Ha knaca Workbench n nusbupame Paqges
New Child -> EReference Q.. *
= Fage
U3non3sauku Properties nsrnepa
NpoMeHsAMe aTpubyTUTe Ha
pecdepeHUUATa Ha crnegHuTe & editors
® Name: pages ekt
= EI::|it|::|r|:I . H wview

m EType: Page
m Upper Bound: -1

B Containment: true

18
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. Ecore

® Name: pages — umeTo Ha pedepeHuusaTa. Cnen Kato KoabT ObAe
reHepupaH Taka e ce Ka3Ba cnMcbkbT B Knaca Workbench.

®m EType: Page — noco4yBa ce KaKbB € TUna Ha pedepupaHnute o0eKTMu.

® Upper Bound: -1 — CbwecTtByBaT ABa atpnodyTta Lower Bound u Upper
Bound. U3non3Banku Te3u ABa aTpubyTa MoOXe Aga ce onpeaesnaT ropHa
W OOJIHaA rpaHMua Ha 6posa 06eKTHU, KOUTO MoXe Aa uma B cnucbka. EMF
HAMa Aa 3abpaHu fobaBAHETO Ha AONBNHUTENHN eneMeHTU. Ho KoraTto
Cb3O4aAeHUAT Moaen ce Banuaupa ce npoBepsiBa 3a npaBunHara
Opounka enemeHTU. B cny4yasa ctonHocTTa ,,-1“ 03Ha4yaBa, 4Ye 6poAT e

HeOorpaHW4eH.

m Containment: true — B gageH MOMeHT moaenbT We 6bAae 3anamMeTeH U
crieq ToBa OTHOBO 3apepneH ot ¢haun. CtTonHocTTa Ha aTpubyTa
Containment nokasBa, 4Ye CMUCBKDBLT pages ,,ce CbAobpXKa“ B 00eKTa
Workbench un, ye 06ektbT Workbench TpsadbBa aa ce rpuxu 3a HeroBoToO
Cb34aBaHe U YHULOXaBaHe. pages we 6bae 3anamMmeTeH 3aeHo CbC
Workbench.
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Ecore

O6ekTbT Page Wwe 3Hae TOYHO B
koun Workbench ce Hamupa.

ToBa o3Ha4aBa, 4Ye Tou TpAOBa Aa
nmMma pecepeHUna KbM Hero.

H workbench

N3non3Bankm KOHTECTHOTO MEHI0 BEQeCS
Ha Page usbupame O..* =
New Child->EReference. age
Uanon3sauku Properties nsrnepa
npomeHsaAMe aTpudbyTnTe Ha -3 editors
pedepeHUMATaA Ha cnegHUTe _
WIiews
m Name: workbench H Editon E view

m EType: Workbench

m EOpposite: pages: Page

20
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. Ecore

® Name: workbench — umeTo Ha pedepeHUusTa

m EType: Workbench — Tuna Ha pecdepeHumnsaTa

m EOpposite: pages: Page — Workbench cbabpxa cnucbk ¢ 06eKTu oT
Tnn Page. O6ekbT Page 3Hae kou e HeroBust Workbench. B cny4as
Page moxe ga uma camo eanH Workbench. JlornyHo e no6aBsiHeTo Ha
o6ekT oT TN Page kbm Workbench:pages aBTomaTtn4yHo ga 3agage
cTtomHocT Ha Page:workbench. ObpaTHOTO cbHL0 € BanuagHo. AKO He
3agagemMe CTOMHOCT Ha atpubyTta EOpposite To fobaBaHeTO Ha Page
KbM Workbench we nsrnexna no crnegHmsi HaUuuH:

page . setWorkbench (workbench)
workbench.getPages () .add (page)

B npoTtuBeH cny4yam Moxem nNpocTo Aa UsBUKame
workbench.getPages () .add (page) .

NMpeaumcTBOTO €, Ye NO TO3U HAa4YMH HAKOU APYr Ce rPUXKM 3a

ynpaBfieHMeTo Ha CJTI0XXHM 3aBUCMMOCTU, KOETO e OT ronsdmMa nonsa npu

CINOXHU Mmoaeru.

21
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Ecore

PesyntatbT oT AepMHUpPaHETO HAa BCUYKU OOEKTMU Lie narnexaga no
crnenHUs HauMH:

Java - org.elsys.emf/modelfemf_elsys.ecore - Eclipse 5DK

File Edit MNawvigate Search Project Bun Sample Ecore Editor Window Help
| mov |45~ O Qv | & & G- | & & i} »
| -

# s =
=3 =3
m | v #] platformifresourcejorg.elsys.emffmodelfemf _elsys.ecore

o=
- # elsys_emf
— H workbench

o= pages : Page

= workbench ; Workbench
= editors : Editor
S views Wiew
~ H Editor
=+ page : Page
= H wiew

= page . Page

| & e B B ¥
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. Genmodel

NecdmHupanu cme ecore metamogerna. Ton npeacraBnsaBa abcTpakuusa Ha
Ou3Hec noruvkaTta Ha HaweTo npunoxeHue. Ta3n abcTpakuma e
nnatopmMeHO U TeXHONOrM4YHO He3aBUcuMa.

Uckame aa cb3pagem peanHo npuroxeHue paboTtelwo ¢ onncaHata oMsHec
noruka. Uckame ToBa npunoxeHue aa padotu B Eclipse n ga e HanucaHo
Ha Java. ToBa o3Ha4yaBa, Ye TpsAOBa Aa KOHKpeTu3npame Hawus
MeTamogaen Ao moaen pasoupaw, ot Java u Eclipse. Uanon3Banku To3u
MeXOUHeH MeTamMmogern e reHepupame peanHata MMniemMeHTauus.

Hapuyame To3n metamogen Genmodel

B Hero moxem ga 3agageme XadpPaKTepUCTUKN Kato ANPEKTOPUATA, B KOATO
Aa Cé reHepupart KnacoBeTte, NnaketTute B KOUMTO Ala Ceé HaMUpaT, U Ap.

Cb3aaBaHeTo Ha genmodel ctaBa 4ype3 File -> New -> Other -> Eclipse
Modeling Framework -> EMF Model

23
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Genmodel

= New X

Select a wizard — >

Create the Ecore and generator files for a new EMF model [

Wizards:

ype filter text |

I'?'Ia: I"'IL.IH'III I"'IU]':.'L.L .
[* = General
= CWS

= = Eclipse Modeling Framework
T
% EMF Project
7 Empty EMF Project
[ (= Example EMF Model Creation Wizards

I (= Graphical Modeling Framework -

(7 Next = Cancel |

24
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Genmodel

Cb3pnapgeHunsa genmodel nuarnexaa no cnegHMs HauYMH:

Java = org.elsys.emffmodelfemf_elsys.genmodel = Eclipse SDK
File Edit Mavigate Search Project

Run Generator Window Help

|#vOr Q- | & & 6 | ® &

(:]jv

= #| emf_elsys.ecore (
[

= B workbench
&% pages : Page
<= H Page
= workbench : Workbench
2 editors : Editor
2 views  View
- [ Editor
= page | Page
v H view

= page | Page

P

= &

= B Emf elsys
= # Elsys_emf

o=

e ek B &
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Genmodel

3a pa reHepupame Java Koga OT KOHTEKCHOTO MEHIO Ha rfiaBHUA OOEKT B
genmodel mogena nsdbupame Generate All. ToBa Wwe cb3gaae owe Tpu
plugin-a ¢ umeHa *.edit, *.editor, *.tests

|% Java - org.elsys.emf/model/femf_elsys.genmodel - Eclipse SDK

File Edit Mawvigate Search Project Run Generator Window Help

Cir Ty O @~ | & & G | = 4 = >
o
#] emnf _elsys.ecore emf_elsys.genmodel &3 = &

=2
= Emf el o
5] i Emf_elsys Generate Model Code o=

¥ @ Elsys_emf Generate Edit Code
¥ H Workbench Generate Editor Code

o+ pages : Page Generate Test Code

~ [H Page Generate All

= workbench : Workbent
= editors : Editor
= views View

- H Editor

= page : Page

- [ wiew
= page : Page = Copy
Bun As L4
a® S.8 Debug As @ B B 4
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. Editor

FeHepunpaHMAT peaakTop MoXxe Aa Obae M3nor3Ba 3a peaakTupaHe Ha

¢dannoBe cbaobpKawm onncaHusa mogen. Ctaptupame Runtime Workbench
n cb3gaBame HoB ¢haun ypes File -> New -> Other -> Example EMF Creation
Wizards - >Emf_elsys Model. OTBOpeHUAT peaakTop uarnexaga no cnegHus

HA4UH.
Java - SimpleProject/My.elsys emf - Eclipse 5DK
File Edit MNavigate Search Project Bun Elsys_emf Editor Window Help
il B Or Qv | & # O & 7 [&)aval
Ll My.elsys_emf 2 =&
= #: My.elsys &
s f[\j Resource Set [3_\
% = [ platform;jresource/SimpleProject/My.elsys_emf =
= < Workbench B
= <4 Page -
4 Editor
&
4 Editor o
4 Wiew =
Selection | Parent | List| Tree Table Tree with Columns
o Selected Object: Page
27
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g edicor

YnpaxHeHue:

Ha ce narpaau Ecore moaenbT CbrnacHo nokasaHarta agvarpama. fla ce
reHepupa penakTopbT.

H workbench

Pades

0, .*®
= Fage

editors
|:|”:+I

WViEWS
H EdltnrD”* H wview

28
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. Copyright

This work is Tlicensed under the Creative Commons
Attribution-Noncommercial-Share Alike 2.5 Bulgaria
License. To view a copy of this Tlicense, visit
http://creativecommons.org/licenses/by-nc-sa/2.5/bg/ or
send a letter to Creative Commons, 171 Second Street,
Suite 300, San Francisco, California, 94105, USA.
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