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UML - Unified Modeling Language.
YHNMOUUNPOBAHHbLIN A3bIK MOAENNPOBaHUS
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s CraHzapT Ha S3BIK MOJICJIMPOBAHUS Pa3pabOTaHHBI KOHCOPIIUYMOM (hUPM
Object Management Group:

http://www.omg.org
m  Cranpaptuszanus s3pika UML korcopiimymom OMG:
http://www.omg.org/umi

http://www.uml.org/

» Tekyuiue Bepcuu cTanaapTa JOCTYIHbIE JJIsl CBOOOHOTO CKaUMBaHMUS:
http://www.omg.org/spec/




UML - Unified Modeling Language.
CTtaHgapTbl cBsAA3aHHbIe ¢ sA3blkoMm UML

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

MODELING AND METADATA SPECIFICATIONS

UnNML, MOF, CWM, XMI Specifications

topical area f dom Document #
Action Language for Foundational UML ALF modeling ptc/2012-08-43
Common Terminology Sermvices 2 cts2 modeling formal/2012-11-01
Common Warchouse Metamodel CWWIA data warehousing. modeling formal/2003-03-02
CWWIA Metadata Interchange Patterns MIPS data warehousing. modeling formal/2004-03-25
Diagram Dlefinition oo modeling formal/12-07-01
Essence - Kamal and Language for Software Essence modsling Ptc/2013-06-08
Interaction Flow Modeling Language IFMIL modeling ptc/Z2013-03-08
IMeta Object Facility Core MOF modeling formal/2011-08-07
Model Driven Message Interoperabilit rADNAI modeling formal/2010-03-01
Model-level Testing and Debugging PMLTD modeling ptef2007-05-14
MOF MWModel to Text Transformation Language MOFMM2T modeling formal/2008-01-16
MOF Query f VWiew S Transformation aNvT modeling formals2011-01-01
MOF Support for Semantic Structures SMOF modeling formal/2013-04-02
MOF 2 Facility and Object Lifecwcle MOFFOL modeling formal/2010-03-04
MOF 2 Wersioning and Development Lifecycle MOFWD modeling formal/2007-05-01
DObject Constraint Language OCL modeling formal/2012-01-01
DOMG Systems Modeling Language SyshL modeling formal/2012-06-01
Ontology Definition Metamodel QDM modeling formal/2009-05-01
Reusable Asset Specification RAS modeling formal/2005-11-02
Semantics afa Foundational Subset for Executable FUML modeling formal/2011-02-01
Semvice oriented architecture Modeling L anguage SoalilL modeling formal/2012-05-01
Software Process Engineering Metamodel SPEM modeling formal/2008-04-01
Unified Modeling Languags urAaL modeling ff?jrrTnaalfé%111{,%agi%55'
UNML Simplified (WML 2 5} LML modeling ptc/2012-10-24
LML Human-Usable Textual MNotation HUTH modeling formal/2004-08-01
MOFE 2 XM Mapping XAl modeling formal/2011-08-09




UML - Unified Modeling Language.
HppacTpyKkTypa 1 cynepcTpyktypa s3bika UML
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Texymas Bepcus s3pika UML:
http://www.omg.org/spec/UML/2.4.1/

HNudpacrpykrypa (06a3a 11 moCiIeIyomero paciuMpeHus ).
http://www.omg.org/spec/UML/2.4.1/Infrastructure/PDF

CynepcTpykTypa (+ 3JIeMEHTBI IJI MOJACIUPOBAHUS KOHCTPYKIIUI S3bIKOB
MPOTPaAMMHUPOBAHUS):
http://www.omg.org/spec/UML/2.4.1/Superstructure/PDF

XML Metadata Interchange (XM1) ¢opmat s oOMeHa MOJICIIMA HHCTPYMEHTAMMU:
http://www.omg.org/spec/XMI/2.4.1/

Cnenudukarus cynepctpyktypsl B hopmare XMI
http://www.omg.org/spec/UML/20110701/Superstructure.xmi




UML - Unified Modeling Language.
CtaHpapT ans oomeHa UML-gmnarpammamum

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

= Diagram Definition (DD)
http://www.omg.org/spec/DD/1.0/

= XMI of the Diagram Graphics v1.0 package
http://www.omg.org/spec/DD/20110901/DG.cmof

= XMI of the Diagram Interchange v1.0 package
http://www.omg.org/spec/DD/20110901/DIl.cmof

= XMI of the Diagram Common v1.0 package
http://www.omg.org/spec/DD/20110901/DC.cmof

PomaHoB Bnagumunp KOpbesny ©2024




UML - Unified Modeling Language.
dparmeHT cneundukaummn metamogenn UML

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

Tsubsets owner} {subsets ownedElement}
+ owvningElement + ownedComment [ -0 ment
Element  [@-— " ,,-—:l

A

L ¥

+ fovwvnet
TreadOnly, union}

freadOnly, union}

+ frelatedElement Efomont + annotatedElement Comment
by ;. -
Rejationsiip X o - * - bocdy ¢ String
{readOnly, union,
subsets relatedElernent}
DirvectedRelationsiip + farget
* 1 _ln"'
+ Jzource.
P
* 1.0

{readCrly, union,
subsets relatedElement




UML - Unified Modeling Language.
OOBbEKTHbIN sA3bIk orpaHnyeHuin (OCL)
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= Object Constraint Language (OCL)
http://www.omg.org/spec/OCL/2.3.1/

m  Crnenudukanus s3eika OCL Ha s361ke XML
http://www.omg.org/spec/OCL/20090501/OCL.cmof




UML - Unified Modeling Language.
®parmeHT cneymndukaunm metamogenn OCL
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= if memberEnd->size() > 2 then ownedEnd->includesAll(memberEnd)

= parents()->select(oclIsKindOf(Association)).oclAsType(Association)-> forAll(p |
p.memberEnd->size() = self.memberEnd->size())

= Sequence{l..self. memberEnd->size()}->
forAll(i |
self.general->select(oclIsKindOf(Association)).oclAsType(Association)
->
forAll(ga |
self.memberEnd->
at(i).type.conformsTo(ga.memberEnd->at(i).type)))




4-xX ypOBHEBAA nepapxma metamogerneu

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024
M3 — UML metametamodel Class
/7 A\ <\ S
R | S~o
«instanceof» ” \dinstanceofy =~ ~ «instanceof»
M2 — UML metamodel | Class Association InstanceSpecification
A A A
| |
1 | I .
IKinstanceof» iinstanceof» | «instanceof»
|
Person L * C Mike : Person
M1 — user model car’ ar
age : Integer age = 11
A

|
IKinstanceof»

MO - runtime aMan




‘Flnpo MmeTamoaenu a3bika UML
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+iowner
Element
0.1 {union}
+iowned=Element
* funiomn} sownedComment
C om ment
—
f'-_., o..1 {subs=eis ownedElemeni} =~
+imrelatedElement Element tatedCl nt =
Relationship = LG LU LS S Comment
{union} 1.7 x body : String
DirectedRelationship +itarget
e
p—
funiomn, 1..*
subseis relatedElement}
+isource
funicn, i

subseis related=zlement}

10



‘Flnpo MmeTamoaenu a3bika UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

Element

+lowner

0.1 {uniocn}

+iownedElement

-

ownedZomment

* funion}

PomaHoB Bnagumunp KOpbesny ©2024

Com ment
—
o.. {subs=ets opwymedElement} =~
+irelatedElement Elems nt

=

Refationship

DirecltedRelationship

{funion} 1.."

I .
+/target

—_

fumicm, )

subsets relatedElement}
+fsource

fumion, i_"

subsets relatedzZlement}

+zannotatedElem ent

Comment

body : String

11




MopagennpoBaHMe OTHOLLEHUSA accolnaunn
cobcmeeHHUK ------- cobcmeeHHoOCMb
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/ownedElement { union}

*

Element

0.1 ?
/owner {union}

Element - abcmpakmHbIl 6a30BbIN KNacc Arns BCEX KNaccoB METaMOAENM.

ATpnbYTbl K OTHOLWUEHMA STOr0 Kracca HacneaylTca BCEMW  Kraccamu
MeTamozenu.

B yacTHOCTK, BCeMM Knaccamu HacnegyeTcs U OTHOLEeHMe accounaumm;
cobcmeeHHUK (owner) ----------- cobcmeeHHocmb (ownedElement)

12




MopennpoBaHMe OTHOLLEHUSA accolnaunn
cobcmeeHHUK ---- cobcmeeHHOCMb

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

OkoH4yaHMe accouuauum c PoNbO Owner

/ownedElement { union }

*

Element

0.1 ?
/lowner {union}

Y KaXgoro arnemMeHTa Mogenum MoxeT ObITb He Goree oaHoro cobCcTBeEHHUKa (owner).

13



MopennpoBaHMe OTHOLLEHUSA accolnaunn
cobcmeeHHUK ---- cobcmeeHHOCMb

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

OkoH4aHue accoumaumm c ponbto ownedElement

/ownedElement { union }

*

Element

0.1 ?
/lowner {union}

Y Kagoro anemeHTa MOAenu MoOXeT ObITb (110 yMosi4aHUK HUXKHSISI epaHuuya om
HYJs15s1) HeorpaHM4YeHHOe KOnnm4ecTBO CODCTBEHHbIX anemeHToB (ownedElement).

Bpemsi xun3Hn cobctBeHHoOro anemeHTta (ownedElement) coenmadaem c BpeMeHeM
XN3HM anemeHTa-cobCTBEHHMKa (owner ).

14




MopagennpoBaHMe OTHOLLEHUSA accolnaumnn
cobcmeeHHUK ---- cobcmeeHHOCMb

PomaHoB Bnagumunp KOpbesny ©2024

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

CBOMCTBO UNION HA OKOHYaHMAX accounaumu

/ownedElement {union}

x

Element

0.1 ?
/lowner {union}

B knaccax-notomkax knacca Element moryT 6bITb c8olicmea amux Kriaccos:

{ subsets owner }

n/vnn
{ subsets ownedElement }

15




MopagennpoBaHMe OTHOLLEHUSA accolnaumnn
cobcmeeHHUK ---- cobcmeeHHOCMb

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

CBouctBo / (derived) Ha OKOHYaHUAX accoumaummn

/ownedElement { union }

x

Element

0.1 ?
/owner {union}

CBouctBo / (derived) Ha OKOH4YaHUAX accoumaumm o3Ha4vaeT, YTO COOCTBEHHUKU U
COOCTBEHHbIE 3fIeMEeHTbl He XPaHATCA B 3aK3eMnnsape knacca Element, a

nony4arTca o06beduHeHuemMm (UNION) aNeMeHTOB B Kinaccax-noToMKax Knacca
Element.

16



UTO0 MmogenupyeTt oTHOLLEHME accoumaunn
cobcmeeHHUK ---- cobcmeeHHOCMb

PomaHoB Bnagumunp KOpbesny ©2024

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

JownedElement { union }

*
Element
0.1 ?
fowner {union }
// Java // Java
package casetool.graph; package casetool.graph;
public class Node ({} public class Node {
String name;

// Java }
package casetool.graph;

17



[IporpaMMHBLIN MHTEpPdENC ANA OTHOLLEHUS
cobCcmeeHHUK ---- cobcmeeHHOCMb
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/ownedElement { union}

*

Element

0.1 ?
/owner {union}

public static void dump (Element element, int level) {
String blanks = String.format ("$" + S5*level + "s" , " ");

for (Element owned : element.getOwnedElements()) {
System.out.println (blanks + owned);

if (!owned.getOwnedElements () .isEmpty())
dump (owned, level + 1);

18




‘ Jlamno UML-moaenn nHa KoHcob

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

org.eclipse.uml?2.uml.internal.impl.PackageImpl@7/bfd270d (name: signature, visibility:
<unset>) (URI: null)
org.eclipse.uml2.uml.internal.impl.ClassImpl@290£f0613 (name:
SignatureReader, visibility: <unset>) (isLeaf: false, isAbstract: false,
isFinalSpecialization: false) (isActive: false)
org.eclipse.uml2.uml.internal.impl.ElementImportImpl@22a79bc
(alias: <unset>, visibility: public)

a, visibility: private) (isLeaf: true) (isStatic: false) (isOrdered: false, isUnique: true,
isReadOnly: false) (aggregation: none, isDerived: false, isDerivedUnion: false, isID: false)
org.eclipse.uml?2.uml.internal.impl.OperationImpl@7c6c1995
(name: SignatureReader, visibility: public) (isLeaf: false, isStatic: false, concurrency:
sequential, isAbstract: false) (isQuery: false)
org.eclipse.uml2.uml.internal.impl.ParameterImpl@1d03c504
(name: p0, visibility: <unset>) (isOrdered: false, isUnique: true, direction: in, effect:

<unset>, isException: false, isStream: false)
org.eclipse.uml2.uml.internal.impl.OperationImpl@6270987d
(name: accept, visibility: public) (isLeaf: false, isStatic: false, concurrency: sequential,
isAbstract: false) (isQuery: false)
org.eclipse.uml2.uml.internal.impl.ParameterImpl@2058690e
(name: p0, visibility: <unset>) (isOrdered: false, isUnique: true, direction: in, effect:
<unset>, isException: false, isStream: false)

org.eclipse.uml2.uml.internal.impl.PropertyImpl@6ld729ab (name:

19



[IporpaMMHBLIN MHTEpPdENC ANA OTHOLLEHUS
cobCcmeeHHUK ---- cobcmeeHHOCMb
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/ownedElement { union}

*

Element

0.1 ?
/lowner {union}

public static void dump (Element element, int level) {
String blanks = String.format ("$" + S5*level + "s" , " ");

for (Element owned : element.getOwnedElements()) {
System.out.println(blanks + owned.getClass())

if (!owned.getOwnedElements () .isEmpty())
dump (owned, level + 1);

20




‘ Jlamno UML-moaenn sHa KoHcoab

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

class org.eclipse.uml2.uml.internal.impl.Packagelmpl
class org.eclipse.uml2.uml.internal.impl.Packagelmpl
class org.eclipse.uml2.uml.internal.impl.Packagelmpl
class org.eclipse.uml2.uml.internal.impl.Interfacelmpl
class org.eclipse.uml2.uml.internal.impl.Interfacelmpl
class org.eclipse.uml2.uml.internal.impl.Classimpl
class org.eclipse.uml2.uml.internal.impl.Classimpl
class org.eclipse.umli2.uml.internal.impl.Classimpl
class org.eclipse.uml2.uml.internal.impl.Interfacelmpl

21



‘Flnpo MmeTamoaenu a3bika UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

Element

+lowner

0.1
+iownedElement

{funion}

{uniomn}

sownedComment

o..1

fsubseis ownedElemeni} =~

e

Com ment

+'relatedElement

=

Refationship

DirecltedRelationship

{funmion} 1.."

+/ta =]
e it

—_r

funiomn, 1..*

subsets relatedElement}
+fsource

Elems nt

+annotatedElem ent

fumion, i_"

subseis related=lemeant}

Comment

body : String

22




MopaennpoBaHMe KOMMEHTaAPUEB K
3anemMeHTam moaenu

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

/ownedElement { union}

%3 /owner {union}
Element ‘O..l

‘ /ownedComment *>

{ subset ownedElement }

Comment

0.1

Comment - KOHKPETHbIN Knacc Ans KOMMEHTUPOBaHUS 3K3eMMMSAPOB BCEX KIaccoB
MeTaMOAEnNM.

Y Kkaxpgoro IK3eEMIMI[dpa JalnemMeHTa MoAdeJsiIn  MOXEeT ObITb HeorpaHnM4eHHoe
KOJin4ecTBO 3K3eMIJidpoB KOMMEHTaApPUEB.

Kaabli KOMMEHTapuihi  MOXET OTHOCUTCA He 6Goree 4eM K OOHOMY O3NEMEHTY
Moaernu.

23




MopaennpoBaHMe KOMMEHTaAPUEB K
3anemMeHTam moaenu

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

/ownedElement { union}

/owner {union}
Element " 0.1

‘ /ownedComment *>

{ subset ownedElement }

Comment

0.1

BpeMﬂ XU3HN KOMMEHTapumuda coBrnapaetT CO BpeMeHeM XN3HMU KOMMEHTUpPYEMOro
ANieMeHTa.

CobcTBeHHbIN KoMMeHTapuii (ownedComment ) aBnseTca NoAMHOXeCTBOM (subset )
obbeguHeHus (union ) ownedElement,

3710 o3HayaeT, 4TO npu 3anpoce ¢ nomouwblo MeToga getOwnedElements() Bcex
ONEeMEHTOB, KOTOPbIMM BrnajeeT OaHHbI 3areMeHT, B oGbeauHeHne ownedElement
nonaayT U BCe KOMMEHTapUM Ans 9TOro aremeHTa.

24



MopaennpoBaHMe KOMMEHTaAPUEB K
3anemMeHTam moaenu

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

/ownedElement { union}

/owner {union}
Element " 0.1

‘ /ownedComment *>

{ subset ownedElement }

Comment

0.1

BpeMFI XU3HN KOMMEHTapumuda coBrnapaetT CO BpeMeHeM XN3HMU KOMMEHTUpPYEMOro
ANieMeHTa.

[ToaTomy ans Kaxxgoro arieMeHTa Moaenu cyLiecTByeT MeToA
createOwnedComment().

25



[TporpaMmMHbIN MHTEPdENC aNns pabdboTbl C
KOMMEHTapuUAMMN 3NEMEHTOB MOaeNN

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

Element

=lowner

+fownedElement

0.1 {unicn}

* Junion}

+ownedComment

PomaHoB Bnagumunp KOpbesny ©2024

{subseis ownedElemeant} =

e

C om ment

+imrelatedElement

Elems nt

annotatedElem ent

FRelationship — -
umion} 1.* =
DireciedRelationship +iarget
e
—_
funiocm, i..*
subseis relatedElemeant}
+{source
fumiom, 1."

subseis related=zlemeant}

Comment

body : Siring

26




‘ MogenupoBaHue OTHOLLEHUN MeXay
anemeHtTamMmn UML-mooenu

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

Element J

A /relatedElement

Relationship > Element

{ union } 1..%

Relationship — abcTpakTHbIM 6a30BbIN Kracc anst Bcex oTHoweHun B UML- mogenu.,

Ka)xxgoe oTHoOLeHne MOXeT cBaA3biBaTb 1 1 bonee anemeHToB. ECrnv MHOXECTBEHHOCTb
1, TO OTHOLLUEHMe anemMeHTa ¢ camu coOOoM.

union — O3HayaeT, YTO MOXHO CYMTaTb BCE CBf3aHHble OTHOLUEHWEM 3rfIeMEHTDI
MoAenu ¢ noMmouwbio Mmetoaa getRelatedElement().

27



[TporpaMmMHbIN MHTEPdENC ans pabdboTbl C
KOMMEHTapUAMN 3NEMEHTOB MOENN

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

Element

slowner

0.1 {union}
+iownedElement

* funiomn}

+ownedComment

PomaHoB Bnagumunp KOpbesny ©2024

Com oment
—
| {subsets ownedElement} =
+'relatedElement Elems nt

+annotatedElement

Relationship —
{funion} 1.."
DirectedRelationship +ltarget
i
p—
fumicm, 1.."
subsets relatedElement}
+fsource
funiomn, i_"

subsets relatedzlement}

Comment

body : Siring

28




‘ MopgenunpoBaHue OTHOLLEHUN MeXay
anemeHtTamMmn UML-mooenu

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

Relationship

A

[target 1..%

DirectedRelationship

{ union, subsets relatedElement }
/source 1..%

>

{ union, subsets relatedElement }

>

Element

DirectedRelationship — abcTpakTHbln 6a30Bbin Knacc ONs BCEX HanpasfeHHbIX

oTHoweHun B UML- mogenu.

29




‘ [lpeacTaBneHmne NPoCTPaHCTB MMEH B
MmeTamogenun a3blka UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

Element

7

“<gnumeration==
NamedElement WigibilityKind
name : String [D..1] publitc
wvisibility - VisbilityKind  [0..1] F':C:EE;EG
I gualifiedMame : String [0..1] Eamge
A
+imember
FackageablzElemsnt HimperedMember Namespace i
= {union} -

PomaHoB Bnagumunp KOpbesny ©2024

vishility - VishbilityHind
*  [subsetsmember)

+inamespace

+lownedMember

-

0.1 (unicn,
subsets owne

NamedElement

{union, .
subssts member,
subsets ownedElement}

30



‘ MopgennpoBaHne MMeHOBaAHHbIX 3JIEMEHTOB

B MeTamozaenu a3bika UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

Element <<enumeration>>
VisibilityKind
public
NamedElement protected
: private
name : String [0.4] package
visibility : VisibilityKind [0..1]
/qualifiedName : String [0..1]
/qualifiedName — o3Ha4daeT, 4TO WHTepdence ectb MeToq getQualifiedName()

NO3BOSMAKOLLIMA CYUTATb KBaJ'II/ICbI/ILI,VIpOBaHHOG nmMA MMEHOBaAHHOIo aJfieMeHTa MOoAdeESn
(I/IMFI COCTOSILLLEE M3 LIEMOYKN OXBaTbIBAKOLIMX MMEHOBAHHLIN 3fIEMEHT NPOCTPaHCTB

NMEH).
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BBIBOI[ NMMCHOBAHHBIX 3JICMCHTOB MO/ICJIN

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

public static void dumpNamed (Element element, int level) {
if (!(element instanceof NamedElement)) return;

NamedElement ne = (NamedElement) element;

String kind ="";

if (ne instanceof Class) kind ="class";

if (ne instanceof Interface) kind ="interface";
if (ne instanceof Package) kind ="package";

if ('kind.isEmpty())
out.format("%10s: %s %n", kind, ne.getQualifiedName());

for (Element owned : ne.getOwnedElements()) {
if ('(owned instanceof NamedElement))
continue;

if lowned.getOwnedElements().isEmpty())
dumpNamed(owned, level + 1);

32




BBIBOI[ NMMCHOBAHHBIX 3JICMCHTOB MO/ICJIN

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

class
class
class
class
class

package: Guava
package: Guava::
package: Guava::
package: Guava::
package: Guava::

- Guava::
- Guava::
- Guava::
- Guava::
- Guava::

com:.
com:
com:.
com:.
com:.

com
com
com
com

google::
google::
google::
google::
google::

::google
::google::common
::google::common::annotations
interface: Guava::.com::google::common::ann
interface: Guava:.:.com::google::common::ann
interface: Guava::.com::google::common::ann
interface: Guava:.:.com::google::common::ann

package: Guava::com::google::common::base
common::
common:
common::
common::
common::

base

‘base

base
base
base

otations::Beta
otations::GwtCompatible
otations::Gwtincompatible
otations::VisibleForTesting

;:Absent

::Optional
;:Abstractlterator$l
;:Abstractlterator
;:Ascii
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public static void dumpClassifiers (Element element) {
If (!(element instanceof NamedElement)) return;
NamedElement ne = (NamedElement) element;

String kind ="";

if (ne instanceof Class) kind = "class";

if (ne instanceof Interface) kind ="interface";
if (ne instanceof Enumeration) kind ="enum";

if ('kind.isEmpty())
out.format("%s %s { %n} %n%n", kind, ne.getName());

for (Element owned : ne.getOwnedElements()) {
if ('(owned instanceof NamedElement))
continue;

if lowned.getOwnedElements().isEmpty())
dumpClassifiers(owned);
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interface Beta {

}

interface GwtCompatible {

}

interface Gwtincompatible {

}

interface VisibleForTesting {

}

class Absent {

}

class Optional {

}

class Abstractlterator$l {

}

enum Abstractlterator$State {

}
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Element

7

PomaHoB Bnagumunp KOpbesny ©2024

FackageablzElemsnt

vishbility - Visbility®ind

“<gnumeration==
NamedElement VisibilityKind

name : String [D..1] pubhtc

wvisibility - VisbilityKind  [0..1] private

! lifiedMame : String [0..1] protected

fgua : .. P g

+imember y
- | NamedElement
+imporediember Namespace .
= {union} -

* J{subsets member]

+inamespace

+lownedMember

-
0.

1 funion,
subsets owne

{union, .
subssts member,
subsets ownedElement}
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NamedElement

A

/member e

. >

{ union }
Namespace NamedElement

0.1 /namespace lownedMember <%

4 >

{ union, subsets owner } { union, subsets member, subsets ownedElement }
/member — cobCTBEHHbIE 3rNEeMEHTbI, naeHTnuumpyembole 3rNEeMEHTDI,

MMNOPTUNPOBAHHbIE ANNEMEHTbI U YHaACleJoOBaHHbIE 3JTIEMEHThI

/JownedMember — coOCTBEHHbIE 3N1eMEHTbI
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Element

7
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NamedElement

=<enumeration»=
NamedElement VisibilityKing
name : String [0..1] publitc
visibility - VisbilityKind  [0..1] p:;{:_--::e.:
fgualifiedMame : Sfring [0..1] Eackage
+imember
FackageablzElemsnt +limpertedMember Namespace - -
vishility - Visbilityind [<= {union} «
*  [subsetsmember)
+ipamespacs +lownzdMember
[ -
0.1 junicn, {union,
sibzets ownef subs=is member,

subsets ownedElement}
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NamedElement
% /importedMember

A

PackageableElement | { Subset member } Namespace

/importedMember — UMNOPTUPOBAHHLIE 3JTIEMEHTDI:
* UMNOPTUPOBaHHbIE Mo oTaenbHocTu (Elementimport)
* UMNOPTMPOBaHHbIE YacTb MMMNopTa Bcero nakera (Packagelmport)
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public static void dumpPackages (Element element) {
If (!(element instanceof Package)) return;
Package p = (Package) element;

out.format("package %s { %n", p.getName());

for (NamedElement member : p.getOwnedMembers())
dumpClassifier(member);

for (NamedElement member : p.getOwnedMembers()) {
if (!(member instanceof Package))
continue;

if !member.getOwnedElements().isEmpty())
dumpPackages(member);

}

out.format("} %n%n");
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private static void dumpClassifier (NamedElement ne) {
String kind ="";
if (ne instanceof Class) kind = "class";
if (ne instanceof Interface) kind ="interface";
if (ne instanceof Enumeration) kind ="enum";

if ('kind.isEmpty())
out.format(" %s %s { %n } %n", kind, ne.getName());
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package Guava {
package com {
package google {
package common {
package annotations {
interface Beta {

}

interface GwtCompatible {

}

interface Gwtincompatible {

}

interface VisibleForTesting {

}
}

package base {
class Absent {

}

class Optional {

}
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Namespace
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+imember

+inamespace

{union} «

+lownzdMember

-
0.

£

1 Jfunion,
subsets owne i

NamedElement

funion, '
subssts member,

subsets ownedElement}

mportingMamespace

+elementimpon

Direce dRelationship

7

Elementimport

+imporedElement

fsubsets murce,
sulbsets owner}

simportngM amesp ace

Eubsets ownedElement} .

+packagelmpon

alias: String [0..1]

DirestedRelafonship

L

{subsets source,
=sub=ets owner)

{=ubsets cwnedElement} «

Fackagelmport +imporiedFackags

visibility : VisibilityKind {subsats target} 4

FPackageableElemenf

visibility - VisibilityKind

{subzets target}

1

Package
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Namespace

+imember

{union} =

NamedEl=ment
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+namespacs

+lownzdMember

re-
0.

1 funicn,
subsets owne

{uniom, '
sbszts member,

subsets ownedElement}

Direc = dRelationship

1

simportedElement

+imporiingMamespace +elementlmport - I-E!emer!tl-r’lp-l:-rt : FackageableElement
{Fubsets urce, Eubsets ownedElement} wiskility - Visiblitykind {subsets target} 4
.wbsetsuwner} ’ alias: Sting [0..1]
DirestedRelsdonship
I
+importingdamep ace +packagelmpon Packagelmport simporedPackags
=] Package

{subsats source,
subsets owner]

{subseis cwnedElement} «

visibility : VisibilityKind

{subsets target} 1
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‘I\/IonenmposaHvle MMMnopTa 9JIEMEHTOB B

metramopoemum 43blka UML

NamedElement

DirectedRelationship

A

Namespace

/importingNamespace /elementimport

A

Elementimport

1 x

{ subsets source, subsets owner } { subsets ownedElement }

visibility : VisibilityKind
alias : String [0:1]

/importedElement
{ subsets target} \l/l

PackageableElement
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NamedElement

DirectedRelationship

A

Namespace

/importingNamespace /elementimport

A

Elementimport

1 x

{ subsets source, subsets owner } { subsets ownedElement }

visibility : VisibilityKind
alias : String [0:1]

/importedElement
{ subsets target} \l/l

PackageableElement

import graphics.Color;

class Node {
Color borderColor;

}
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NamedElement

A

Namespace

1

/importingNamespace

DirectedRelationship

A

Elementimport
visibility : VisibilityKind

/elementimport

{ subsets source, subsets owner } { subsets ownedElement }

alias : String [0:1
* g [0:1]

/importedElement

{ subsets target} \l/l

PackageableElement

Node

<<import>>

graphics::Color
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‘ MiIMnopT B NnpocTpaHcTBa UMeH

B MmeTamMmogenun a3bika UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

Namespace

+imember

+namespacs

{union} =

+lownzdMember

re-
0.

1 funicn,
subsets owne

subsets ownedElement}

{uniom, '
sbszts member,

NamedEl=ment
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Direc = dRelationship

1

simportedElement

+imporiingMamespace +elementlmport - I-E!emer!tl-r’lp-l:-rt : FackageableElement
{Fubsets urce, Eubsets ownedElement} wiskility - Visiblitykind {subsets target} 4
.wbsetsuwner} ’ alias: Sting [0..1]
DirestedRelsdonship
I
+importingdamep ace +packagelmpon Packagelmport simporedPackags
=] Package

{subsats source,
subsets owner]

{subseis cwnedElement} «

visibility : VisibilityKind

{subsets tanget}

1

48




‘MO,EI,GJ'II/IpOBaHI/Ie MMrnopTa 311IeMEHTOB B
MeTamoaenun sa3blika UML

NamedElement DirectedRelationship
Namespace | ,. _ Packagelmport
/importingNamespace /packagelmport —_— —_—
visibility : VisibilityKind
1 *

{ subsets source, subsets owner } { subsets ownedElement }

/importedPackage

{ subsets target} \l/l

Package
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NamedElement DirectedRelationship

Namespace | ,. _ Packagelmport
/importingNamespace /packagelmport

visibility : VisibilityKind

1 x

{ subsets source, subsets owner } { subsets ownedElement }

/importedPackage

{ subsets target} \l/l

Package
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NamedElement

A

Namespace

1

/importingNamespace

DirectedRelationship

/packagelmport

A

Packagelmport

x

{ subsets source, subsets owner } { subsets ownedElement }

visibility : VisibilityKind
alias : String [0:1]

/importedPackage

{ subsets target} 1

Package

Node

<<import>>

graphics
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B MeTamozaenu a3bika UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

Eilement

T

fMultiplicityElament

isOrdered : Boolean = false
islnigue : Boolean = trus

{ upper @ UnlimitedMatural  [0..1]
{ loweer © Integer  [0..1]

+owninglopsr
{subsets owner}

PomaHoB Bnagumunp KOpbesny ©2024

+upperyalue

0.1
+owningLower
{subsets ocwnerk

0.1

{subsets cwnedHement} g 4

+loweralus

{subsets ownedElemant} g 4

ValueSpecificaiion
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Element
A owningUpper upperValue
{ subsets owner}
Multiplicity { subsets ownedElement } Value
Specification
isOrdered: Boolean = false 1 0:1 >

iIsUnique:Boolean = true
/upper : UnlimitedNatural

1
lower : Integer <

owningLower

0:1

lowerValue

{ subsets ownedElement }
{ subsets owner}
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YHUKaNbHOCTb, ynopagodeHHOCTh 1 a3blk OCL
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OCL Konnexumn
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{unique} {ununique}
{unordered} Set Bag
{ordered} OrderedSet Sequence
T
Collection
T T
Set Bag Sequence
A T Tun cBoncTBa
OrderedSet (property)
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MNamedElement

1

TypedElement

+ype

PomaHoB Bnagumunp KOpbesny ©2024

0.1
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NamedElement

A

PackagebleElement

ltype

A

TypedElement

0:1

Type

import graphics.¥*;

class Node {
Color borderColor;

}

void draw (Graphics graphics) {
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['eHepanys Ki1acCu(pUKATOPOB I1aKeTa
Ha S3bIKE Java
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package uml2java;

public static void generatePackage (Package package , String packageDir) {
Il
I/l TeHepupyem KnaccucpukaTopbl TEKyLLEero nakera.
Il
for (NamedElement m : package .getOwnedMembers()) {
/| BHeWWHMX TUN Heu3eecmHo20 euda (knacc, uHtepdenc, nepevyncrieHme?)
if (m.hasKeyword("unknown"))

Continue; Ha-mer.lpace +imember [ e dElement
- {umion}
if (m instanceof Class) P s +lownedMember
| 0.1 [umicn, {union,
generateClass ((Class) m, pack ! lmion. wbemmber
else subrsets ownedElement}

if (m instanceof Interface)
generatelnterface ((Interface) m, packageDir);
else
if (m instanceof Enumeration)
generateEnumeration (Enumeration) m, packageDir);
else
iIf (m instanceof Package)
generatePackage((Package) m, packageDir + "/ + m.getName());




MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

[ eHepauunsa knacca
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public static void generateClass (Class cls, String packageDir) {

makePackageDir(packageDir);

PrintStream ps = null;

Mampd Elgment

naEmiE - Sng [0..0]

wisbilTy - Wishilispsind [0.1]
gualifisdMa=e - Sining 00..1]

try { ps = new PrintStream(packageDir + "/" + cls.getName() + ".java"); }
catch (FileNotFoundException e) { return; }

genPackage(class_, ps);

genlmports(class_, ps);

String modifiers = visibilityToJava (cls.getVisibility());

if (cls.isAbstract())
modifiers += "abstract ";

if (cls.isLeaf())
modifiers +="final ";

sd<gnumeration®=
VisibilityKind
public
private
protected
package
FegaMadelieren Hemesnese Tipe
Cassirer
= +gEtarEl
IgAbEmsct | Saalzan =5l

ps.format("%n%sclass %s ", modifiers, cls.getName());

...
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private static String getShortName(NamedElement named) {
String longName = named.getQualifiedName().replace("::", ".");

MampaElgmen!

int k = longName.indexOf('."); e Euing W.1]
wisbily - Vishilingsind 0..1]
i gualifiedMam=e - Sting [0..1]

return longName.substring(k + 1);
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private static void genPackage (Class cls, PrintStream ps) {
Package nearestPackage = cls.getNearestPackage();

/[ Kopomkoe keanuguyuposaHHoe UMs
// (6e3 umeHuU modesiu 8 Ha4asie UMEHU).
String gName = getShortName(nearestPackage);

ps.format("package %s; %n%n", gName);
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IlonmyuyeHue Tekcra ajist BUIMMOCTHU DJIEMEHTA.
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/**
* Mony4unTb KNOYeBOe CoBO Java aAna npeacrasneHusa suammoctu B moaenu UML.

* @param visibility 3HayeHue BUAUMOCTHU
* @return krnro4yeBoe cnoBo Java

*/ *Viebitgking
public static String visibilityToJava (VisibilityKind visibility) { puslie
return visibility == VisibilityKind.PACKAGE_LITERAL e
I) mn

. visibility.getName() + ' *;
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Namespace

+imember

{union} =

NamedEl=ment
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+namespacs

+lownzdMember

re-
0.

1 funicn,
subsets owne

{uniom, '
sbszts member,

subsets ownedElement}

Direc = dRelationship

1

simportedElement

+imporiingMamespace +elementlmport - I-E!emer!tl-r’lp-l:-rt : FackageableElement
{Fubsets urce, Eubsets ownedElement} wiskility - Visiblitykind {subsets target} 4
.wbsetsuwner} ’ alias: Sting [0..1]
DirestedRelsdonship
I
+importingdamep ace +packagelmpon Packagelmport simporedPackags
=] Package

{subsats source,
subsets owner]

{subseis cwnedElement} «

visibility : VisibilityKind

{subsets target} 1
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‘I‘IpeuCTaBneHme NPOCTPAHCTB MMEH B
MeTamMoaenu a3blika UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

Elem=nt

1

Z<enumeration>>
NamedElement VisibilityKind

name : String [0..1] publitc

wishility - Visbility¥ind  [0..1] E:;-::—tec

faualifiedMame : Sting [0..1] package

+imember

FackageableElement | Ljim portedMember Namespace .
: {union} «
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wisbility - VisbilityKind
*  [subseis member}

+namespace

+lownzdMember

-

0.1 junicn,
subsets owne i

NamedElement

{union, '
subssts member,
subsets ownedElement}
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| eHepalsa UMIIOPTOB KJj1acca
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private static void genlmports (Classifier classifier, PrintStream ps) {
for (PackageableElement ie : classifier.getimportedMembers()) {
String imported = getShortName(ie);

If (! imported.startsWith("java.lang."))
ps.format("import %s; %n", imported);

FPackageableElemsni +iimportedMember MNamespace u

wiability - Visbilityind ==
*  {subsetsmember}
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MaredElarent Redefina NeElemrent Namespace Type DireciedReiationshlp
T P49 K
_Eja“'ﬁ_er _ +general Genemlization
sredefimlonCantee | o odae - Soalean = fatse = IsSUDEDTUTabI= - Boolean
- 1 fsubsetsiamgeat)
RecefnabeEiemEN! st
|s_eaf | Soalean = falee {unicn} = L +generalizaton
{AIbEets B, . i
1 subssts cwner) {5Ubse EowredElemant
+-1mEHE|:I'~IernI:EL P p—

+iregefl nedElement
{ubseismembar}

» {unlan}
sredefinedClamfier

0.1
Propeny = " {mubsets redefinadElement)

=izt e raasmer

{mlon,  jubseisredeqinibonComz ] :
Ribsals Teature} Hgenerd )
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ramedElament RedafinaneElanent NE."I'Eﬂi'SE T:."'DE I:L'TE"EG’REI‘-HI'.'WEW.'P
T P 7 4 1
-I:jESS"'I:EI' — +general Generallzatlon
sreeirlmcaniee | T oEad - Boolean = false — [sSUDETIUTa0I= - Baoiean
- 1 jubselstaget)
RegenableElement +epectfic
rr— . +genzralizaton
I gal ; Boolean = ‘el {unian} &> ke
BOUME, . .
1 ow — {5 b B0 WredElemant
+-1m&nmd'~lernl:erh [ p——
#ireasfi nzpElement PE———
. {Lnlun}l
) sredefinedclamfier
0.1
Popeny |- - [s.lt-sll'.srenennedElem:-nt]
siatibute Faasmer
{mlon,  jubseis fedefinibonComz ] :
aubeats featurs) ) Hgenzrd - \
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&I&DackageableElement

RedefinableElement Type
Classifier

iIsAbstract : Boolean = false
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MopennpoBaHue OTHOLLEHUA HacnegoBaHUS
(0000LeHnsa) meTamoaenu asbika UML
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DirectedRelationship

{ subsets target } A
/general

Classifier ——
: Generalization
isAbstract : Boolean = false € 1
Ispecific /generalization
1 *

{ subsets source { subsets ownedElement }

subsets owner }

interface FlyingFish extends Swimming, Flying {

}
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(0000LeHnsa) meTamoaenu asbika UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

{ subsets target }

Classifier

isAbstract : Boolean = false

DirectedRelationship

A

Generalization

{ subsets source,

subsets owner }

/general

< l .
Ispecific /generalization
1 *

{ subsets ownedElement }

class Node extends View {

}
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[ eHepanus npeaKoB Kiacca

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

private static void genParents (Class cls, PrintStream ps) {
for (Generalization g : cls.getGeneralizations()) {
Classifier parent = g.getGeneral();

1
MamedElemsnt

String parentQName = parent.getQualifiedName(); mame  Sting [0.1]

0 . 0 . wigbility - Visbility®ind  [0..1

if (parentQName.endsWith("java::lang::Object")) T avalfesName - Sing 0.1
return; )

ps.format(" extends %s %n", parent.getName());

return;
} et | Namespace Type DirecledRelationsnip
Cassfier o EP §
: — +general Generalization
IBADEACt : Boolean = faise | I€SUDEItUtatle - Boolean
1 {mbselsiager)
U .
I;m“ ~gerenlizaton
[BUDETE BOUMS, ) . -
T mussts ownen FOURS owEICeneny
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‘ Knacchl, X CBOUCTBA U onepauuu
B MeTamozaenu a3bika UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

Claszaifier

PomaHoB Bnagumunp KOpbesny ©2024

Stuciiral Rea fure

Froparty

+ola=s +owmed At bute

0.1 {sub=etsclassfier, prderd, -
subseis namespace, subsets atribute
sub=tsfeaturingassifier] gheats ownedilember}

igDenved: Boolean = fa=e
isRzadCnly : Bodean = Glse
igleivedUnion - Boolean =false

[ default: Sting

aggregation - Aggregafionkind = none
! isComposte : Boolean

+albsetiedProperty
+Haperllas :
fredefines generd}
| +redefinedProperty
{subsets redefinedElement} =
*olas +nested Clasifier 0.1/ ~iopposte
> Classifier
0.1 {subsets namespace, {ordered, .
wb=isredefinitionConiext} subssts cansdiember;
+oas +ownedJperation
> Oiperation
0.1 fsubsets redefinitionContext, fordered, .
subsets namespacs, subsets feature,
subyeets featuingClassfier subsets
ownedMember}
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‘ OTHOLWEHNs accoumaumn Mmexay cBoMcTBamu
B MeTamMmogenu a3bika UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

Srucimral Feawre -
Reiationship Clasaifier
Pro
isDefved: Bool p‘::y memberEne
isDeived: ean = fase -
isR=adOnly : Bodean = Glse {foraered, ib=ts membert *association A=odation
isDerivedUhicn - Bookean =fals - g 4| mrved Bestean =il
i default: Sting B -
aggregation - Aggregationkind = none sownedErd +owningAssocaion
! isComposdte : Booclean
* {ordered, kubsstzasocigion, 0.1
sibsets memberEnd, asbzets namesgace,
subsets featurs, subsets featuriingClasifier
=ubsets owned Memiber;
+navigableCwnedEnd
* {subses owned End:
0.1 0.1
- —
\ValueSpecificali
+owningProperty +defaultValus it
{mubsets owner {zub=ets cwnedElement}

0.1 +lopposte

+iendType 1"
<=gnumeration=> {ordersd}
Aggregationkind Type

none
sharad
composite

75



['eHepalnus TEKCTOB KJIacca Ha s3bIKe Java.
[ eHepanys moieun Kiacca

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

private static void genFields (Class cls, PrintStream ps) {

for (Property f : cls.getOwnedAttributes()) {

String typeName = f.getType().getName();

String modifiers = visibilityToJava(f.getVisibility());

if (f.isStatic()

modifiers += "static";

String fieldName = f.getName();
ps.format("%s %s %s;%n", modifiers, typeName , fieldName );

NamedElemen! PacuipgeadieEiement
% + ﬁx
TypedElement type = Tyoe
0.1

Shuchral Fea ure
Sasarfier pi
isDenved : Boolean = fase
isReadCnly : Bodean = Glse
) igDenved nion : Boolean =false
+das foWnedAIBUE | default: Sting
Class P aggregation : Aggregationkind = none
0.1 {subsets classfier, orderd, ! isComposdte ; Boclean
subseis namesace, subsets attibute,
subsets featuringClasgfier  aubsets ownedMember)
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CTpyKTypa 1 noBegeHne KrnaccudomnkaTtopoB
B MeTamozaenu a3bika UML

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

FegefinabieErement

i

<o urmeral on >
| FammeterDirsctionKind

=Heatuingliastler - geanee . In
Classifar Feani Inewt
0. semlen) iunian} = fissianc - Soolean = talm out

f‘-, b
MulfipticityEiement |

| u.-.'m:..':-.*;sle..-:.-r|| Ty mmant | | | TrpegEiement

Stucivmifaioe Exhaviora!Faadure

Farameler

diezcilon - FarameterDirectionElind = in
i defawit © 3wing

sReadOnly : Eoolean = fals

+ownesFomalParam

fubsets ram espace} sopnEdFarametsr
[iIR] fordered
subgsts ownedkember

+ounlrgFammeter
{mainebs owmer)

+alzdException -

+defaultvaiue
o9 {sutee b owredElEmend

Fadve Speoifoadion
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‘CprKTypa N noBeaeHne KrnaccupmnkaTopos

B MeTamozaenu a3bika UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

Classifer

=HeatuingTiasier . yanps

| RegafnabisEiement |

fr

PomaHoB Bnagumunp KOpbesny ©2024

coa umErl o>

Famamaierlirsciionking

0" panice} funlan} =

| lL'.'."l:n':l:‘,.-E'em"!‘|| TypacE mmant |

Feaiure

In
Ingut

|==iatic - Sonlean = 13w

ouk

Al

rebam

T

SireciumiFeane

Exhaviom!

sRzadOnly @ Saolean = in]m=

Hamespace
Tvo=gEjament Bty ement
Frature Famameter
dis=ction - ParamieterDirectionEind = in
i @=fawlt - 3iring
+ownperFommalParam
Eupsets nam espace) +omnedFammeter
[ | fardered
subseds omnedMember)
0.0 ownigEammesr
{oubse s ownier
Tvpe
=ralz=d Exceotion
+detsulfvaiue
01 {outme s ownedElzmend

ValveSpeoiioadion
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a3blka UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

RedefinableElement

A\

Multiplicity
Element

Feature

isStatic : Boolean = false

Namespace

TypedElement

[\

A\

A

StructuredFeature

A\

A\

BehavioralFeature
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CTpyKTypa 1 noBegeHne krnaccudmnkatopon
B MeTamozaenu a3bika UML

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

FegefinabieErement

i

<o urmeral on >
| FammeterDirsctionKind

=Heatuingliastler - geanee . In
Classifar Feani Inewt
0. semlen) iunian} = fissianc - Soolean = talm out

f‘-, b
MulfipticityEiement |

| u.-.'m:..':-.*;sle..-:.-r|| TypecE immant | | TrpegEiement

Stucivmifaioe Exhaviora!Faadure

Farameler

diezcilon - FarameterDirectionElind = in
i defawit © 3wing

sReadOnly : Eoolean = fals

+ownesFomalParam

fubsets ram espace} sopnEdFarametsr
[iIR] fordered
subgsts ownedkember

+ounlrgFammeter
{mainebs owmer)

+alzdException -

+defaultvaiue
o9 {sutee b owredElEmend

FalueSpeoitoadion
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a3blka UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

0.1

Multiplicity
Element

TypedElement A

[\

BehavioralFeature

ownerFormalParameter
{ subsets namespace}

x > Parameter

direction : directionKind

/lownedParameter
{ subsets ownedMember }
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‘ Onepauun KnaccnukaTopos
B MeTamozaenu a3bika UML

MIY um. M.B.JTomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

BehavioralFeaturs

T

0.1

+ownead Param eier

Cperation Parameter
isQuery - Boolean = fal= +operation ) *
fisdrdered @ Boolean {subsets namespace]
fisUnigue : Boolean l-‘l.'l..'1 +precondition o
Dower: Integer = :
"upper'LlnIFm'rtEdNath +peContext Isubsets cwnedRule} - Constraint
' i lsubsetsnamespace}
0.1 spostcondition
- —
+posteonisxt {subsets ownedRule} «
{subsets namespace}
0.1 0.1
+bodyContext +bodyCondition
{subsetsnamespace} {subsais ownedRule}
+itype
Type
0.1
+raisedException

+redefinedOperation

*  subsets redefined=lzment}
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‘ Onepauun KnaccnukaTopos
B MeTamozaenu a3bika UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

{subssts featuringClassifier,
subsets namespace, subsets
redefinitionContext}

{ordered, subsets feature,
subssts redefinableElement,
subssts ownedMamber}

PomaHoB Bnagumunp KOpbesny ©2024

T | s

Operation

L

+ interface + ownedOperation
0.1 *
) . {ordered, subsets feature,
{subsets featuringClassifier, subsets redefinableElement
subsets namespace, subsels g hsets ownedMember}
redefinitionContext}
+ datatype + ownedOperation
0.1 *
{orderad, subsets
{subsets featuringClassifier, feature, subsets
subsets namespace, subsets redefinableElement,
redefinitionContext} subsets ownedMember}
+ class + ownedOperation
0..1 *

+ fisOrdered : Boolean {readOnly

+ isuery @ Boolean = false

+ fisUnique : Boolzan {readCOnby}

+ flower 1 Integer [0..1] {readOnby}

+ fupper : Unlimitediatural [0..1] {readOnhy}

Fy

83



['eHepalnus TEKCTOB KJIacca Ha s3bIKe Java.
["enepanms meTomoB kimacca (1)

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

private static void genMethods (Class cls, PrintStream ps) {

for (Operation op : cls.getOwnedOperations()) {
String operationName = op.getName();

String modifiers = visibilityToJava(op.getVisibility());

if (op.isStatic())
modifiers += "static";

...
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['eHepalnus TEKCTOB KJIacca Ha s3bIKe Java.
["enepanms MeToI0B Kitacca (2)

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

...
String returns = "void";
String parameters ="";

for(Parameter p : op.getOwnedParameters()) {
String typeName = p.getType().getName();

£ LA On >
FaramelerCirectankine

In

nged

BT

reku=

if (p.getDirection() == ParameterDirectionKind.RETURN_LITERAL) {

returns = typeName;
continue;

}

if (lparameters.isEmpty())
parameters +=",";

BehavioralFeature

T

Opernatien

isQuery - Boolean = fal=
i nOdentd : Boolean

| BUnigue : Beolean

I wer: Inleger

fupper: UnlimitedNaum

0.1

+ dwn &d P oS el e

soperation
{subseis namespacel

parameters +=typeName +" " + p.getName();
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["enepanmsa meTooB Kitacca (3)

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.
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...

String tail = op.isAbstract() ? *;" : "{\n }";

ps.format(“%n  %s %s %s(%s) %s %n",

modifiers, returns, operationName, parameters, tail);
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[lpeacTtaBneHne naketoB B MeTaMoadenmu
A3blka UML

MIY um. M.B.JTomoHocoBa. ®akynstetr BMK. Pomanoe Bnaammup KOpbesuy ©2024
Namespace FPackageableElemant
% Z} +owningPackage
{subsels nam espace }
Package P rownedMember [ o, ovageable Element
0.1 {redefines ownedMember} «
+package +lownedType Npe
@
0.1 {subsetsnamespace) {subhsetsownedMembe «
DirectedRefationship
N /\
+eceivingFPackage +packageMenge "
Subsets Dume, PackageMerge

{subsetz ownedElement} +
subsets owner}

+me gedPaclage

1 {subsetstarget}

+nedingFPackage

et
0..1 {subsets namesp ace}

+/negedPacka
ge {subsats ownedMember}
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‘ [lpeacTaBneHmne NnakeToB B MeTamMmoaenu

a3blka UML

MIY nm. M.B.JTomoHocoBa. ®akynsreTr BMK.

Namespace

FPackageableElemant

% Z} +owningPackage

Package

PomaHoB Brnaanmup KOpbesud ©2024

Subsets Dume
subsets ownerj

+me gedPaclage

{subsels nam espace }
@ rownedMember Pacxagea ble Ele ment
0.1 {redefines ownedMember} «
+package +lownedType Npe
@
0.1 {subsetsnamespace) {subhsetsownedMembe «
DirectedRefationship
N /\
+eceivingFPackage +packageMenge "
FackageMemne

{subsetz ownedElement} +

1 {subsetstarget}

+nedingFPackage
et

0.1 {suhsets nam as

ace}

{subsats ownedMember}
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a3blka UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

Namespace

PackageableElement

/\

A\

Package
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‘ [lpeacTaBneHmne NnakeToB B MeTamMmoaenu
A3blka UML

MIY um. M.B.JTomoHocoBa. ®akynstetr BMK. Pomanoe Bnaammup KOpbesuy ©2024
Namespace FPackageableElemant
Fi fa
Aﬁ L‘A +owningPackage
{subsels nam espace }
Package P rownedMember [ o, ovageable Element
0.1 {redefines ownedMember} «
+package +lownedType Npe
@
0.1 {subsetsnamespace) {suhsetsownedMembe «
DirectedRefationship
N /\
+eceivingFPackage +packageMenge "
Subsets Dume, PackageMerge

{subsets ownedElement} +
subsets owner}

+me gedPaclage

1 {subsetstarget}

+nedingFPackage

et
0..1 {subsets namesp ace}

+/negedPacka
ge {subsats ownedMember}
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NNakeTamMu

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

Package

/nestedPackage { subsets ownedMember }

*

0.1 ?
/nestingPackage

{ subsets namespace}

package graphics.core;
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‘MO,EI,eﬂMpOBaHI/Ie NMNakeToB B METaAMOAETIN A3blKa

UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

Namespace

A

PackagebleElement

A

Package

0.1
package

{ subsets namespace }

>

*

Type

/ownedType { subsets ownedMember }

package graph;

class Node {

}
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[lpeacTtaBneHne 3Ha4YeHUN
B MeTamoaenu sa3bika UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

TypedElement

Fagk3 peshieElement

ﬁ% :
+operand T

ValueSpeciice

{ordered, subsets pwnedElement} -

an

?

+nzance

+EAprEEEan ExXpresson OpaqueExpressan
symibl : Sting body [1..7] - S¥ing jorered)
0.1 language [0..] - Siring {ordered)
fEubsets owner)

LiferslSpecicanan

naancevalug

PomaHoB Bnagumunp KOpbesny ©2024

—
1

?

InganceSpecification

LitemalBaoolean

Lieralinteger

UteralSting

Literd Unl lml t2dha bural

LIterailtul

walue : Boolean

valls | integer

value - 5iing

vaue :UnlimikedMaur
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[lpeacTtaBneHne naketoB B MeTaMoadenmu
A3blka UML

MIY um. M.B.JTomoHocoBa. ®akynstetr BMK. Pomanoe Bnaammup KOpbesuy ©2024
Namespace FPackageableElemant
% Z} +owningPackage
{subsels nam espace }
Package P rownedMember [ o, ovageable Element
0.1 {redefines ownedMember} «
+package +lownedType Npe
@
0.1 {subsetsnamespace) {subhsetsownedMembe «
DirectedRefationship
N /\
+eceivingFPackage +packageMenge "
Subsets Dume, PackageMerge

{subsetz ownedElement} +
subsets owner}

+me gedPaclage

1 {subsetstarget}

+nedingFPackage

et
0..1 {subsets namesp ace}

+/negedPacka
ge {subsats ownedMember}

94



‘ [lpeacTtaBneHne OTHOLLEHUN 3aBUCUMOCTH
B MeTamozaenu a3bika UML

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

PomaHoB Bnagumunp KOpbesny ©2024

DirectedRelationship Pack ageableElement
ffrom Keme!)

{fram Kemei)
+supplier +supplierDependency [‘:\‘ [‘\S
NamedElement 1* Dependency
- *
+client +clientDependency
1“1 * Zﬁ
OpaqueExpression
(fram Kemsl) 0.1 0..1 Abatraction Usage
+Mmagping
{z2ubsetz ownedElement} [‘:\
Realization
[“_\‘ — +contract
Substitution {zubsetz supplier, subsets target}
lassifier
* 1
+substitutingClassifier
. {subsets clent, subsets soumce}
+subatifufion 1

{zubsetz ownedElement, subzets clientDependency}
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‘ [lpeacTtaBneHne TMNOB AAHHbIX U
nepeyvyncneHnn B metamogenm assika UML

MIY nm. M.B.JTomoHocoBa.

dakyneretr BMK.

Classifier

T

|

PomaHoB Bnagumunp KOpbesny ©2024

+datatype +ownedAtinbute
DataType Property
0 1 [Bubsetsnamespace, Jordered, *
subsets featuring Classifier, subsets atti bute,
subsets classifier} subsets ownedMember}
+datatype +ownedOperation
Cpemtion
‘:1 [subsets namespace, jordered,  »
- wbsatsredeﬂrytmnﬁor_'lt_emi subsets feature,
E“ EA subsets featuringClasifier} subsets ownedMember}
4
InstaneSp ecification
i‘ﬂl
+enumerRton i
Primitive Type Enumeration P trownedLiteral EnumerationLiteral

0.1 {subsets namespace}

{ordered, *
=ubsets ownedMember}
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[lpegctaBneHne MHTEPAENCOB
B MeTamozaenu a3bika UML

MIY nm. M.B.JTomoHocoBa. ®akynsreTr BMK.

{ordered, subsets attribute, subsets ownedMember}

PomaHoB Brnaanmup KOpbesud ©2024

+nestedClassifier

Classifier
fomKemel)

ordered, subsets ownedMember}

I

Interface

0.1 {subsets namespace,
subsets redefinitionContext}

* +redefinedinterface
{subsets redefinedElement}

+ownedAttn bute 0.1
Property
{fram Kemel) * {subsets classifier, subsets namespace,
subsets featunngClassifier}
{ordered, subsets feature, subsets ownedMember}
: +ownedOperation 0.1
Operation -
P x +interface*
{subsets redefinitionContext} 1
+contract
{subsets supplier, subsets targef}
{subsets ownedElement,
subsets clientDependency}
BehavioredClassifier 1 +interfaceReal zation

InterfaceRealization

+implementingClassifier

{subsets client, subsets scurce}

V

Realization
(from Dependencies)
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['eHepalys TEKCTOB KJIacca Ha s3bIKe Java.

[ 'eHepanus pealn3yeMbIX KJIIacCOM MHTEeP(EHCOB

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

public static void generateClass (Class class_, String packageDir) {
/...
genPackage(class_, ps);
genlmports(class_, ps);

String modifiers = visibilityToJava(class_.getVisibility());
If (class_.isAbstract())

modifiers +="abstract ";
if (class_.isLeaf())

modifiers +="final ";

ps.format("%n%sclass %s ", modifiers, name);
genParents(class_, ps);

geninterfaces(class_, ps);

ps.format("{ %n");
genFields(class_, ps);
genMethods(class_, ps);

ps.format("} %n");

/...
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['eHepalys TEKCTOB KJIacca Ha s3bIKe Java.
[ 'eHepanus pealn3yeMbIX KJIIacCOM MHTEeP(EHCOB

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

private static void genlinterfaces (Class cls, PrintStream ps) {

String interfaces ="";

for (InterfaceRealization ir : cls.getinterfaceRealizations()) {
Interface implementedinterface = ir.getContract();

if (interfaces.isEmpty())
interfaces = "implements ";

else interfaces +=", ";

interfaces += implementedinterface.getName();

) l

ps.format(" %s ", interfaces); interface

+contract 1
{subsets supplier, subsets target}

{subsets ownedElement,
subsets clientDependency}

BehavicredClassifier | 1 +interfaceRealization [ |nterfaceRealization

-

*

+implementingClassifier
{subsets client, subsets source} |
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MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

[eHepauunsa nHTtepdenca
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[ 'eHepanus TeKCTOB UHTep@eiica Ha sA3bIKe Java

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

public static void generatelnterface(Interface cls, String packageDir) {
makePackageDir(packageDir);

PrintStream ps = null;
try { ps = new PrintStream(packageDir + "/" + cls.getName() + ".java"); }
catch (FileNotFoundException e) { return; }
genPackage(cls, ps);
genlmports(cls, ps);
String modifiers = visibilityToJava (cls.getVisibility());
ps.format("%n%sinterface %s ", modifiers, cls.getName());
genParents(cls, ps);
ps.format("{ %n");
genFields(cls.getOwnedAttributes(), ps);
genMethods(cls.getOwnedOperations(), ps);

ps.format("} %n");

ps.close();
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['eHepalnus TEKCTOB KJIacca Ha s3bIKe Java.
[ eHepanys moieun Kiacca

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

private static void genFields (List<Property> attributes, PrintStream ps) {
for (Property f : attributes) {
String typeName = f.getType().getName();

String modifiers = visibilityToJava(f.getVisibility());
if (f.isStatic())
modifiers += "static";

String fieldName = f.getName();
ps.format(“%s %s %s;%n", modifiers, typeName , fieldName );

102




['eHepalnus TEKCTOB KJIacca Ha s3bIKe Java.
["enepanms meTomoB kimacca (1)

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2024

private static void genMethods (List<Operation> operations, PrintStream ps) {

for (Operation op : operations) {
String operationName = op.getName();

String modifiers = visibilityToJava(op.getVisibility());
if (op.isStatic())

modifiers += "static";

...
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['eHepanys Ki1acCu(pUKATOPOB I1aKeTa
Ha S3bIKE Java
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fun Package.generatePackage(packageDir: String) {
makePackageDir(packageDir)

L +imember

Namespace NamedElement
{union}
ownedMembers
. . " " +inamespacs 'l di b

filter { lit.hasKeyword("unknown") } - ””": il
fOI‘EaCh { u":,_,bi';:';'?::'\:nc_ﬁ thsetsmether.

. ) subsets ownedElement}

when (it) { '

Is Class -> it.generateClass(packageDir)

Is Interface -> it.generatelnterface(packageDir)

iIs Enumeration -> it.generateEnumeration(packageDir)

is Package -> it.generatePackage(" $packageDir/${it.name}")
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fun <T> Iterable<T>.joinToString
(separator: CharSequence =", ",
prefix: CharSequence ="",
postfix: CharSequence ="",
[imit: Int = -1,
truncated: CharSequence ="...",
transform: ((T) -> CharSequence)? = null)
. String

people.joinToString(" ") { p: Person -> p.name }

people.joinToString(prefix="(", postfix=")")
{ p: Person ->"${p.name}[${p.age}]" }
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private val newLine: CharSequence ="\n"

private val VisibilityKind.asJava

ZZgnumeration==
WVisibilityKind

public

private

protected

package

get() = if (this == VisibilityKind.PACKAGE_LITERAL) " else "$literal "

private val NamedElement.javaName: String
get() {
val longName = qualifiedName.replace(
val k = longName.indexOf('.")
return longName.substring(k + 1)

}

")

Mame S Elermen!

name : Sting [D..1]
Wbty - WiskiligyEind

gualifisdMa=e - Stnng 0..1]
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[ eHepauunsa knacca
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fun Class.generateClass(packageDir: String) {
val ps = createJavaFile(packageDir, name) ?: return

ps.format("$packageAsJava%n%n")
ps.printin(importsAsJava)

MarmpdElemen!

namid : Sinng [1..7]
wisbily - Vishiliggind [0.1]
f gualifiedMa=s - Stning 0..1]

ps.format("%n${modifiers}class $namesparentsAsJavasinterfacesAsJava {%n%n")

ownedAttributes.forEach { ps.printin(it.propertyAsJava) }
ownedOperations.forEach { ps.printin(it.operationAsJava) }

ps.printin("}")

ps.close()

Glanzfier

(R

Class >

+oanedAtin bute

Sruc sl Fea wre

i

Property

o1 {sulbrsets classfier,
wIbEETE NAme TaTE,
sbsets featuring Ol assfiec)

ordemd,
s basts aftabube .
sbsets owmme dhlemiber

isDedved: Boolean = fals

isRe adCnly : Bodean = Gise

i 8D ive dlni on - Boolean =false

| defmult: SEng

ag gregati on - Aggreg atonk ind = none
! isCompodte | Boolean
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private val Classifier.packageAsJava
get() = "package ${nearestPackage.javaName};"

private val Classifier.importsAsJava
get() = importedMembers
.map { "import ${it.javaName};" }
filter { lit.startsWith("import java.lang") }
JoinToString(newLine)

FackageableElemsni +limportedMember Namespace u
wiability - VisbilityKind &=
*  {subsetsmember}
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get() {

private val Class.modifiers: String

var modifiers = visibility.asJava
if (isAbstract) modifiers +="abstract "
if (isLeaf) modifiers +="final "
return modifiers

rareoEiemen

RagefnapieEiament

RegeftnabieCilement

MNamassace

Tpe

T4

Oassifier

+rededmlanConte

IsLeal - Boolean = T3l

=
funion} =

IsAbdract - Boalean = faise

Marmpd Elgmend
naEmiE - Sng [0..0]
wisbilTy - Wishilispsind [0.1]
gualifisdMa=e - Sining 00..1]

<<gnumeration=>
Visibilitykind

public

private

protected

package
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private val Classifier.parentsAsJava: String
get() {
val parents = generalizations
.map { it.general }
filter { lit.javaName.endsWith("java.lang.Object") }
JoinToString { it.name }

|
MWamedElement

narme : String [0..1]
wvighility : VighbilityKind

[0..1]

fgualifiedMame : Siring [0..1]

return if (parents.isNotEmpty()) " extends $parents” else ""

TEA MNamesoace Tvpe
Classifier
+general
IsAndract - Boolaan = false &

LimecledRel/ationsnip

I

Generallzation

1 {mbselsiage)
H =
;T' Ml +gEneralizason
[BUDSBIE SOUrDE, _ _ .
1 poests omned 5 bee S O wredSlemen s

IESubEiutanle - Boolean
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}

private val Class.interfacesAsJava: String

get() {
val implemented = interfaceRealizations.joinToString { it.contract.name }

return if (implemented.isNotEmpty()) " implements $implemented” else

BehavicredClassifier

Interface

+contract 1
{subsets supplier, subsets target}

{subsets aownedElement,

subsets clientDependency}
1 +interfaceReal ization

E

InterfaceRealization

+implementingClassifier

{subsets client, subsets source}

n

113




['eHepalnus TEKCTOB KJIacca Ha s3bIKe Java.
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private val Property.propertyAsJava

get() = "$modifiers${type.name} $name;" NamedElement PachapeediaCiemnt
private val Property.modifiers: String ﬁs 4‘%
get() { wy
ce TR pe
var modifiers = visibility.asJava TypedElement - Tyoe
if (isStatic) modifiers += "static " 0.1
return modifiers
}
Shuciural Fea ure
Clazarfer - ;
izgDenved: Boolean = fad=
|I'£E'EI:|D|‘\|]' :Bodean = Glse
i igDedvedinion : Boolean =falss
*-hcias +ownedAtibute / defmult: Sting
Clas aggregation : Aggregaionkind = none
0.1 fsubsets classfier, prdemd, " |/ isComposite : Boolean
SUD SIS NAME D A0S, subsats strbute,
subsets featunngClassfiert  gubsets ownedMember)
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private val Operation.operationAsJava: String
get() {

val returns = returnResult?.type?.name ?: "void"
val tail = if (isAbstract) ";" else " {$newLine}$newLine"

return "$modifiers$returns $name$parametersstail”

}
FRedefinadisEi=ment
private val Operation.modifiers: String i)
get() { | |
var modifiers = visibility.asJava Y
if (isStatic) modifiers += "static " - i
if (isAbstract) modifiers +="abstract "
return modifiers ramesgace
}

i

Ex=havicra!Feaiune
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private val Operation.parameters
get() = ownedParameters
filter { it.direction '= RETURN_LITERAL }
JoinToString(prefix =" (", postfix =")")
{ "${it.type.name} ${it.name}" }

FedefingbizEiament

|.""'.I e umerl an ==
| FarameteiZirection Kl
In
[
Fratiee Inoet
Is=atic - Eonlean = falm out
_.'Illl'g. rEbam
Mamespace
TvpeaElement B! W icidpElemenr
| Esnaviom Fegiune P
dirzciion - ParmeterDirecionKind = bn

i dheTauatt - Sirinpg

+ownerFomalParam
fubsebs namespace] “ownedFaamater

et

1

fordamed
mubsets ownedkember)

-
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[eHepauunsa nHTtepdenca
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fun Interface.generatelnterface(packageDir: String) {
val ps = createJavaFile(packageDir, name) ?: return

ps.format("$packageAsJavan")
ps.printin(importsAsJava)

ps.format("%n${modifiers}interface $name$parentsAsJava {%n%n")

ownedAttributes.forEach { ps.printin(it.propertyAsJava) }
ownedOperations.forEach { ps.printin(it.operationAsJava) }
ps.printin("}")

ps.close()

}

private val Interface.modifiers: String
get() {
var modifiers = visibility.asJava
if (isLeaf) modifiers +="final "
return modifiers

}
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[ eHepaLuna nepedmncrneHnm
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fun Enumeration.generateEnumeration(packageDir: String) {
val ps = createJavaFile(packageDir, name) ?: return

ps.format("$packageAsJavan")
ps.printin(importsAsJava)

ps.format("%n${modifiers}enum $name$parentsAsJava {%n%n")

ownedAttributes.forEach { ps.printin(it.propertyAsJava) }
ownedOperations.forEach { ps.printin(it.operationAsJava) }
ps.printin("}")

ps.close()
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IIpencrasinenue quarpamm
B MeTtamoenau a3b6ika UML
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Property - -> DiagramElement + referenced + reference Reference
+key :Siring + propery +isVisible ‘Boolean | 4 +is'ndividua Representation ‘Boolean
+valus -Siring '

+ prontained
{ordered  }
+ container
0.1
+ graphElement o GraphElement
- + link DiagramLink
+position  Point
- F S raphElement +zoom -Double
+ graphElement 1 graph= s vewport -Point
+ diagramlLink '
{ordersd}
4 + anchorage
+ graphEdge
GraphConnector GraphEdge GraphMode
+position  -Pont 2 +anchor +waypoints Jordersd} :Point [2.% ] +size :Dmenson (0.1 ]
{ordered |
il
5 ticModelBrid )
+ semantichode] T e e + diagram Diagram !
+presentation - Sinng " -
+ TTED 0.1 +name :Sring + diagram

+zoom Double
+viewport  Point
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DiagramElement

<< DataType ==

== [ataType =*

+mmeType  5inng

i

Palyline

+waypoints {ordersd}

Ellipse

+closed Hoolean [2.

1

Paint [2." ]

+oenter : Point

+radiusX Couble
+radiusy Double
+rotaticn  Couble

+siartAngle  : Double

+endAngle  Double

+isVisible :Boolean Dimension Point

fj. +widih :Couble +x:Couble

+height -Double +y:Couble
A

LeafElement
FAN << DataType ==
BezierPoint
+controls {ordered] ‘Pomnt [2.7 ]
TextElement Image GraphicPrimitive
+text :String +uri 1 5iring

PomaHoB Bnagumunp KOpbesny ©2024

123



Buabl ceMaHTUYeCcKux CBA3EN MeXay 3neMeHTaMu

UML gnarpammbl 1 UML mogenwu

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.

SemanticModelBridge
+presentation - 5iring
AN
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SimpleSemanticModelElement

+typelnfo  Sirng

Uml1SemaniicModelBridge

r

1 + elemsnt

AV

Element
(from  Core ]

ICDreEemanﬁandelEl ridge

1+ element
5

Object
ffrom  MOF )
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