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1. Busyanunsauusa nporpammsl

1.1. Horammg a3sika UML




HoTtaunsa UML. CTpykTypa cuctembl
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HoTtauuna UML. 3aBncrumMocT Mexay naketamu
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HoTtauuna UML. 3aBncCMMOCTM MexXxay naketamu.
YTO4YHEHNE - 3aBUCUMOCTb Yepe3 NMHTepPdENCHI
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HoTtaunsa UML.
[1o ypoBHeBas BM3yanusaums NaketoB CUCTEMBI

PomaHoB Bnagumup KOpbesuy ©2025
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1.1. Hotaunsa UML.
OLl,eHKa cteneHn 3aBMCUMOCTN MeXOy NnaketaMm CNCTEMbI
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HoTtaunsa UML.
Peannsauuna knaccamu MHTepgencos
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Hotauna UML. OTHoweHUs HacrnegoBaHMA Anga Knacca

PomaHoB Bnagumunp KOpbesny ©2025
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Hotauna UML. OTHowweHna HacneaoBaHUS
npu Bu3yanusaumm naketoB
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HoTtauusa Entity-Relationship (CywHocTb-OTHOLWEHKE).
MoaenupoBaHne gaHHbIX
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HoTtauusa Entity-Relationship (CywHocTb-OTHOLWEHKE).
MoaenupoBaHne gaHHbIX

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2025
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HoTtaumna Entity-Relationship (CywHocTb-OTHOLLEHME).
oT dompmbl Oracle

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.
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1. Busyanunsauusa nporpammsl

1.2. IlomuMeTpudeCKre BUIbI




1.1. NonumeTpuyeckne Bmabl.
[TpnHUMNBLI PopMUpoBaHUA
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1.1. NonnmeTpuyeckme smnabl. [lpumep ncrnonb3oBaHUS
pasmepa 1 LuBeTa B anarpamMmme CloXXHOCTM NakeTa
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1.2. NonumeTpunydeckne snabl. [pumep ncnonbL3oBaHmS
pasmMepa 1 KoopauHat anga Busyanunsaunm abCTpakTHOCTU U

HeCcTabunNbLHOCTM NnakeTa
MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2025
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1. Busyanunsauusa nporpammsl

1.3. KapThel pacupeaeaeHus




‘Kaprl pacnpegeneHus.
PacnpeneneHne cBOMCTB cpean Koga o0bEKTOB
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‘ KapTbl pacnpeneneHus.
PacnpeneneHne cBOMCTB cpean Koga o0bEKTOB

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025
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1. Busyanunsauusa nporpammsl

1.4. JlepeBbs-KapThl pacupeacacHus




‘ 1.4. [lepeBbs - KapThl.
[TpnHUMN dpopmMmMpoBaHUSA

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK.
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‘ 1.4.1. lepeBba - KapTbl. Busyannsauna cBoOUCTB
KIlacCoOB C NMOMOLLLIO AepeBbEB-KAPT

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025
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1. Busyanunsauusa nporpammsl

1.5. llomspHble auarpaMmsbl




‘ Busyanmnsaumsa mMeTpuK ¢ NOMOLLbIO NONSPHOU
anarpammbl. MeTpukn Knacca
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‘2.2. Busyanmnsaumsa apontoumm Knacca ¢ NoOMoLLbH
NoNApHON anarpamMmmbil.
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‘2.3. Buayanusauna cBa3en U METPUK NakeTa C
NOMOLLIbIO NOSIIPHON AnarpamMmmbl - 0aboYKN.
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1. Busyanunsauusa nporpammsl

1.6. Matpuiibl CTpPYKTYPHOU 3aBUCUMOCTH




MaTpuua CTPYKTYPHON 3aBUCUMOCTMN.
[TakeTbl 4na Bu3yanusaymm maTpuLen

PomaHoB Bnagumup KOpbesuy ©2025
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MaTpuua cTpykTypHOU 3aBucmmoctu (DSM).
Busyanmnsauua matpuvuen
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MaTpuua CTPYKTYpHON 3aBUCUMOCTHU

AHann3 cteneHn 3aBMCUMOCTM.

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK.
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3.1. Busyanmsaumna ¢ noMoLLb TOYEeYHON gmarpammbil.
Buayanusauuns ceasen mexay naketamm.

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

:ﬁi Package Dependencies

E org.eclipse,dt.core_3.9.30520140317-1741jar
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3.2. Busyanusaumnsa ¢ nomoLlbo To4e4YHOW anarpamMmeil.
Busyanusauusa cBa3en Mmexay KoMrnoHeHTamu (jar-gpamnnamm).
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1. Busyanunsauusa nporpammsl

1.7. Metadopa ropoaa npu BU3yajau3aliu IpOrpaMMeI




1.7. 1. KBaprans!l ropoma — 3to maketsl UML (Java)




‘4.1. Buayanusauna CTpykTypbl U METPUK C
NOMOLLIbIO KapThkl ropoaa.
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‘Bm3yan|/|3au,|/|;| CTPYKTYPbI U
KapTbl NporpamMmbi-ropoaa.

METPUK C MOMOLLIbIO

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK.

PomaHoB Bnagumunp KOpbesny ©2025
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‘4.1 1. Busyanusaumna tononormm nporpammeol-
ropoaa.
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‘ Busyanmnsaumsa cBOUCTB KNacCcoB C MOMOLLbHO
PacLBETKM NporpamMmmbl-ropoaa.

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2025
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4.1.2. Busyanusauua MeTogoB KnaccoB U UX aedeKkToB
NOMOLLbIO pacLBETKM NporpaMmmbli-roposa.

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2025
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‘4.2. Busyanmnsauusa apontoumn nporpaMmmebl €
NOMOLLIbIO pacLBeTKN nporpamMmmbl-ropoa.
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STDCTokenTyp2s CPPParsel

U O e ELEGE ST IV FacadeMODRImpl > e
GE3 AGE 3 ‘ sodatinds “ Fecade
NOM 0 NOM 200 AGE 3 ;‘&’ 4
NOA 152 NOA 55 NOM 340 NOM 237
iy NOA 3 4

NOA Y
Wegupe pro

JavaTokenTypes

BOAMDS v omrersicr

AGE 0

NOM 0

NNA a5 VavaRecognizer

RINGLAZE | DRa gerer e

ACER

NOM 01

NOA 24
JavaTlokenlypes

Vdeprarg pwe

AGE S

wouo  JaRecognzer

NOATTS  aces
NOM 170
NOA 73

Logona

o DI

ape 1 234 K8 46718

41



4.2.2. CoyeTaHue KapTbl BO3pacTa nporpamMmmbl 1
nyTeLwecTBnUd BO BpEMEHM

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.
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‘4.3. Co4yeTaHune KapThbl NporpaMmmbl-ropoaa u
onarpammbl UML
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1.7. 1. Ymuusl ropoaa — 3to naketsl UML (Java)




‘,El,BylvlepHoe ns3obpaxeHue ynuL, ropoaa.
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‘D,BylvlepHoe n3obpaxeHue ynuu ropoga.
Packpacka cBOMUCTB 34aHWUN - KNaccoB.
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TpexmepHoe n3obpaxeHue ynuu, ropoaa.

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025
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‘TpexwlepHoe n3obpaxeHue ynuu ropoaa.
N3o00pakeHne 3aBontoLUnn Kak pernbeda ropoaa

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025
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Busyanu3zauus 3BOJIIOLUHA IPOTPaAMMBI




‘SBonmu,vm nporpamma B Git-peno3mtopum
(nctopua aapa Linux)
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Linux Kernel Development, 1991-2012

https://www.youtube.com/watch?v=pOSqctHH9vY
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‘GBOJ'IPOLI,I/IFI nporpamMmmbl B Git-peno3utopum
(nctopusa asbika Python)
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History of Python - Gource - development visualization (august 1990 - june 2012)

https://www.youtube.com/watch?v=cNBtDstOTmA
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2. [ eHepauuna gmarpamMmm B
doopmate HTML5+SVG




[narpamma B dpanne dpopmarta
Scalable Vector Graphics (SVG)
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‘Cbaf/’ln B popmate HTML5+SVG
Scalable Vector Graphics BctpoeH B HTML5
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‘Cbaf/’m B popmaTe SVG (Scalable Vector Graphics)
BCTPOeH B dpann popmaTta MarkDown

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.
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2.1. Ucnonp3oBanue nakera Dom4|




bubnuoteka Dom4J
[TogkntoyeHne 6mMbnmoTekn K npoekTy (1).
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m asm-4.1,jar Mark as Landmark Ctrl+Alt+Shift+Up — |
W BytecodeReve Build Path » | s Add to Build Path d
% domdj-1.6.1.ja :
> By e — Refactor Alt=Shift=T¥ | e Configure Build Path...
[ = swvg-diagrams s Import Fanges (1
FE hild bt | Foee o

[p_LEb svg-diagrams

E‘-& build.properties




buonmnoteka Dom4J

[TogkntoyeHne BMBMOTEKN K NPOEKTY (2).

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.
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=] Java -
File Edit Source Refactor Mavigate Search Project CocoR  Bun Window Help

O-Eed 6-8 ? = @ P A E T A
f% Package Explorer &3 | %5 Navigator = <},=={>| @ - = 8 || UML-metarnodel-practicum swg-in-htm

4 Q'_,% UML-metamodel-practicumn [uml2016_metamodel_practicurn ur
i = JRE System Library [JavaSE-1.8]
[+ =i Plug-in Dependencies
- % src
4 =, Referenced Libraries
[ @tﬁ BytecodeReverser_1.0.0.20140%271929, jar
[> @, asm-4.1.jar

b | o domdj-1.6.1,jar|
B (= dump
[+ [= generated
[+ = html
b =y jars
a [ lib
m asm-4.1,jar
m BytecodeReverser_1.0.0.201409271929,jar
W domdj-1.6.1jar
B [y META-INF
[+ = svg-diagrams
E‘-& build.properties

1 package samples;

2

3# import java.io.File;[]

18

11 public class SVGInHTMLS {

12

13= public static woid generate(Str

14 new File(dir).mkdirs();

15

16 Document document = Documer

17 document.addDocType("html",

18

19 Element html = document.adc
|_:: Problems | @ Javadoc @ Declaration | B Con

(] uml2016_metamodel_practicum

Unstaged Changes (0)
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dann B popmate HTML5+SVG

Scalable Vector Graphics

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

PomaHoB Bnagumup KOpbesuy ©2025

<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE html>

<htmI>
<body>
<h1>SVG in HTML5</h1>

<svg width="100" height="100">
<circle cx="50" cy="50" r="40"

stroke="green" stroke-width="4" fill="yellow"/>

</svg>

</body>
</html>
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‘(Daf/’ln B popmaTte HTML5+SVG
Scalable Vector Graphics
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[ swg-in-html5.html X

C | @ filey//C:/Users/Admi

SVG in HI'MLS
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[ eHepauna 3aronoBka auna
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package samples;

Import java.io.File;

import org.dom4j.Document;

import org.dom4j.DocumentFactory;
iImport org.dom4j.Element;

iImport uml.diagram.svg.SVG,;

public class SVGINHTML5 {

public static void generate(String dir, String fileName) {
new File(dir).mkdirs();

Document document = DocumentFactory.getinstance().createDocument();
document.addDocType("html", null, null);
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['eHepauna HTML-Teros

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

PomaHoB Bnagumup KOpbesuy ©2025

Element html = document.addElement("html");
Element body = html.addElement("body");

Element hl = body.addElement("h1");
hl.addText("SVG in HTML5");
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['eHepauna SVG-Teros

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.
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Element svg = body.addElement("svg");
svg.addAttribute("width", "100");
svg.addAttribute("height”, "100");

Element circle = svg.addElement("circle");
circle.addAttribute("cx", "50");
circle.addAttribute("cy", "50");
circle.addAttribute("r", "40");
circle.addAttribute("stroke", "green");
circle.addAttribute("stroke-width", "4");
circle.addAttribute("fill", "yellow");
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CoxpaHeHue OOKyMeHTa B panrn

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.
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SVG.save(document, dir, fileName);
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CoxpaHeHue OOKyMeHTa B panrn

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025

public static void save (Document document, String dir, String fileName) {
FileOutputStream fos;

try {
fos = new FileOutputStream(dir + "/" + fileName);

OutputFormat format = OutputFormat.createPrettyPrint();
XMLWriter writer = new XMLWriter (fos, format);

writer.write(document);
writer.flush();

} catch (FileNotFoundException e) {
e.printStackTrace();

} catch (UnsupportedEncodingException e) {
e.printStackTrace();

} catch (IOException e) {
e.printStackTrace();

}
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2.2. ITppuMUTHUBBI OJISI IOCTPOCHMS

UML-guarpamm



N3 yero ctpoutca UML-gmnarpamma
(MPMMUTUBLI 4119 pUcoBaHUA)

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2025
(<, | (<, | (<, | & uml-primitives.svg x | +
< C @ aiin | C/Users/Admin/git/uml2018-metamodel-practicum/UML4Pa
.Cla55 .ec'.liPEe .swt.events ~
.chseLister_ter
@1nterface .Keybﬂa_rd[.is tener
SEvent | Tttt P
EIEnumeration
i .PaintEvent
Package
. . .FaiﬂtE'FEﬂt
swt.jar
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‘ PucoBaHne npuMnTMBOB AN NOCTPOEHUS
ounarpamMmm Ha Aa3blke Java

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025

public static void showPrimitives(String diagramDir, String fileName) {
new File(diagramDir).mkdirs();

Document document = DocumentFactory.getinstance().createDocument();
document.addDocType("svg", null,
"http://www.w3.0rg/Graphics/SVG/1.1/DTD/svg1l.dtd");

Element diagram = SVG.svgHead(document);

/l
/| Bymara Ha KOTOpoOUu pucyem.
/l

Element paper = diagram.addElement("rect");
paper.addAttribute("fill", "LightYellow");
paper.addAttribute("stroke", "maroon");

68




PucoBaHue NMUKTONPaMmMbl OJ14 KriacCcCa
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Il
Il Y3nbl-nuKTOorpammbl Ha guarpammax UML.
Il
int x = X;
inty =Y;

int columnWidth = 0;
int diagramWidth = 0O;
int diagramHeight = 0;

IconNode icon;

icon = new ClasslconNode(diagram, x, y, "Class"); Bciass
icon.setX(x);
icon.setY(y);
columnWidth = Math.max(columnWidth, icon.getWidth());
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‘ PucoBaHne nukTorpammbl
Ona Htepdenca u nepedncrneHmns

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

PomaHoB Bnagumup KOpbesuy ©2025

y += (icon.getHeight() + DY);

icon = new InterfacelconNode(diagram, X, y, "Interface");
icon.setColor("green");
icon.setBackgroundColor("lime");
icon.setTextColor("green");

columnWidth = Math.max(columnWidth, icon.getWidth());

y += (icon.getHeight() + DY);

.Iﬂ terface

icon = new EnumerationlconNode(diagram, X, y, "Enumeration");

icon.setColor("maroon");
icon.setBackgroundColor("yellow");
icon.setTextColor(*maroon");

columnWidth = Math.max(columnWidth, icon.getWidth());

Enumeration
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‘ PucoBaHue NMUKTONPaMmMbl
A4 naketa n KOMMNOHEHTAa

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025

y += (icon.getHeight() + DY);

icon = new PackagelconNode(diagram, x, y, "Package");
icon.setColor("green");
icon.setBackgroundColor("#FOFFFQ0");
icon.setTextColor("green");

columnWidth = Math.max(columnWidth, icon.getWidth());

_Package

y += (icon.getHeight() + DY);
icon = new ComponenticonNode(diagram, X, y, "swt.jar"); |#lswt.jar
icon.setX(x);
icon.setY(y);
columnWidth = Math.max(columnWidth, icon.getWidth());
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‘ PucoBaHue nukrorpamMmmebl naketa ¢ BNOXeHHbIMU
NUKTOrpaMmmMmamm MHTePMENCOB K1 Knacca

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025

// CocTaBHbIe y3nbl Ha anarpammax UML.
Il

X += (columnWidth + DX);

y=1yY,

columnWidth = 0;

PackageNode pn = new PackageNode(diagram, "eclipse.swt.events", X, Vy);

pn.createlnterfacelconNode("MouseListener");
pn.createlnterfacelconNode("KeyboardListener");

.ec*.lipse .swt.events

OMO uselistener
QKebeardListener

IconNode in = pn.createClassiconNode("Event"); Bevent

in.setBackgroundColor("gold");
in.setColor("maroon");
in.setTextColor("maroon");
in.setltalic(true);

columnWidth = Math.max(columnWidth, pn.getWidth());

y += (pn.getHeight() + DY);
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‘ PucoBaHune y3noB Ang Knacca, nHtepdgenca
N KOMMNOHEHTA
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ClassifierNode cn = new ClassNode(diagram, "PaintEvent", X, y);
cn.header.setBackground("#CCCCFF");
cn.header.setColor("blue");

columnWidth = Math.max(columnWidth, cn.getWidth());

y +=50;

InterfaceNode inn = new InterfaceNode(diagram, "PaintEvent", X, y);
inn.header.setBackground("yellow");
inn.header.setColor("maroon");

columnWidth = Math.max(columnWidth, inn.getWidth());

y +=50;
ComponentNode cmn = new ComponentNode(diagram, "ClassNode.jar", X, Y);
cmn.iconNode.setColor("maroon");
cmn.iconNode.setTextColor("*maroon");
cmn.iconNode.setBackgroundColor("yellow");
cmn.header.setColor("maroon"); “IraintEvent
columnWidth = Math.max(columnWidth, cmn.getWidth());

OPa intEvent

diagramHeight = Math.max(diagramHeight, y + cmn.getHeight());

EE ClassNode . jar
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‘ PucoBaHne OTHOWEHNN HacneaoBaHUA,
peanusauunn, accounaumum n 3aBUCUMOCTH

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

PomaHoB Bnagumup KOpbesuy ©2025

I

I/l OTHoweHus Ha amarpammax UML (pe6pa rpada).
Il

int L = 100;

columnWidth = L;

double[ ] xy; // TpaekTOopns NMUHUMN.

xy = new double[]{ X, y, x+L,y };
new InheritanceEdge (diagram, xy );

y +=50;
Xy = new double[]{ X, y, x+L,y };
new ImplementationEdge (diagram, xy );

y += 50;
xy =new double[ ] { x,y, x+L,y };
new AssociationEdge (diagram, xy );

y += 50;
xy =new double[ ] { X, Yy, x+L,y };
new DependencyEdge (diagram, xy );
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[TpMmepbl gnarpamm




‘ MaTpuua CTPYKTYPHOUN 3aBUCUMOCTM NakeTa
Design Structure Matrix (DSM) gna JHotDraw

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2025

(5] ‘ (5] ‘ @ | @ indexchim x| +
&« ¢ @ aiin | C:/Users/Admin/git/uml2018-metamodel-practicum/UML4Painter/generated-html5/JHotDraw/indexhtml
Moneas JHotDraw JaemenT Mogenn: org.jhotdraw
JIEVG A Kaaccuduratoper CIpykTypa 3aBHCHMOCTH
E org
Bl org jhotdraw Matpuua cTpykTypHOii 2apacEMocTa DSM

B org jhotdraw applet

= org jhotdraw.application Bce OTHOWEHMS 3ABMCHMOCTH
B org jhotdraw contrib 1

=
Bl org jhotdraw. contrib.dnd 1 5applezt

B org jhotdraw. contrib_html 2 5aprplication
Bl org jhotdraw contrib zoom 3 5c:cmt]:j.'l:»

B org jhotdraw figures 4 5figures

Bl org jhotdraw framework 5 5f.r_'a_l'nev.rc:»r.‘k
B org_jhotdraw samples 3 5.=.;.5|.rnples

Bl org jhotdraw samples javadraw 7 5sta.nc].&u:‘d

= org.jhotdraw. samples minimap Sl til

B org jhotdraw samples net
Bl org jhotdraw samples nothing OTHOWSHWe HACMENOBAHMA
B org jhotdraw. samples pert i B2 o 1
Bl org jhotdraw standard
B org jhotdraw.util

Bl org jhotdraw util collections

applet
application .
contrib .
figures .
framework
samples 1
standard
til

B org jhotdrawutil collections. jdk11
B org jhotdraw.util collections jdk12

1 L

OTHOWSHWE pPeaNns MK
1 2 345678

applet
application .
contrib .
figures
framework
samples
standard
til

I
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[narpamma npenkoB Krnacca
org.dom4dj.tree.AbstractDocument

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2025
S | <) | 5] | @ indexhtml X | @ indexhtml X +
&« C @ G}aﬁn| C:/Users/Admin/git/uml2018-metamodel-practicum/UML4Painter/generated-html|5/DOM4J/index.html

Mogeas DOMA4J

-

Dnement mogenn: org.domdj.tree. AbstractDocument

Mo

0 org.domdj. Attribute

< org.domdj. Branch

2 org.domdj. CDATA

@ org.domdj. CharacterData

@ org.domdj. Comment

@ org.domdj. Document

@ org.domdj. DocumentTipe

2 org.domdj. Element

@ org.domdj. ElementHandler

@ org.domdj. ElementPath

@ org.domdj. Entity

@ org.domdj. Node

@ org.domdj. NodeFilter

0 org.domd;j. Processinglnstruction
@ org.domd;. Text

2 org.domd;. Visitor

2 org.domdj. XPath

@ org.domd].io. Element Modifier

2 org.domdj jach. JAXBObjectHandler
2 org.domdj jaxh. JAXBObjectModifier
@ org.domdj.rule.Action

@ org.domdj.rule.Pattern

@ org.domdj.util SingletonStrategy
B ore.domd;. VisitorSupport

B ore.domdi jaxh JAXBSupport

B ore.domd;. tree. AbstractAtribute
B ore.domd;. tree. AbstractBranch
B ore.domd;. tree. AbstractCDATA
B ore.domd;. tree. AbstractCharacterData
B ore.domd;. tree. AbstractComment
B ore.domdi tree. AbstractDocument

Hpenkn xracca

|§java .lang.0Object |

|Ojava.la_ng.cloneable| |Ojava.io.59r1'alizable| |Oorg-d£m4j.1\l’ode

|§hbstractNode FEEEEEEEEEEEE::::::::::::::::::::::::'______________________'

|Oo_rg- dom4j . Branch |

|§.ﬁbstract3ra_nch I--------....I

| Ehb stractDocument |

e



BcnomoraTtenbHble UML-mMoaenu
Onga Bnsyanusayum




‘ Knaccudgukatopbl B MeTamogenu a3bika UML

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025
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}

» {unlon}
. =redefinedClasEtier
0.1
Propeny = " {mubsets redefinadElement)
siattrbute Faasmer
{unilan, fsubesis redefiniionComs 1)

aubeats featurs) +generd




MopennpoBaHue OTHOLLEHUA HacnegoBaHUS
(0000LeHnsa) meTamoaenu asbika UML

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025

DirectedRelationship

{ subsets target } A

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

{ subsets source { subsets ownedElement }

subsets owner }

class Node extends View {

}




‘ [Tonck n COXpaHEeHNE NMOTOMKOB KJ1aCCda

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025

public class UMLRelations {

@SuppressWarnings("serial")
static public class UMLClassifiers extends HashSet<Classifier> {

}

@ SuppressWarnings(“serial")
static public class UMLClasses extends HashSet<Class> {

}

public static Map<interface, UMLClasses> implementations = new HashMap<>();
public static Map<Classifier, UMLClassifiers> generalizations = new HashMap<>();
public static void load(Model model) {

loadGeneralizations(model);
loadimplementations(model);
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[Tonck n COXpaHEHNE NMOTOMKOB KI1aCCa

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025

private static void loadGeneralizations (Model model) {
Predicate<Element> vizitFilter = e -> true;
Predicate<Element> actionFilter = e -> e instanceof Generalization;

rent Namespace Type e onahis
Consumer<? super Element> action = e -> { ; | L™ ] e
Generalization g = (Generalization) e; s ﬁs 9’ ﬁ)
spdrct 05:‘:::: S P |$ant:;ﬂ$; &an
Classifier parent = g.getGeneral(); pee o R
Classifier child = g.getSpecific(); } I

UMLClassifiers childs = g.get(parent);
if (childs == null) {
childs = new UMLClassifiers();
g.put(parent, childs);

}

childs.add(child);
3

UMLULtil.walkAll(model, vizitFilter, actionFilter, action);
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[Tonck n COXpaHEHNE NMOTOMKOB KI1aCCa

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

PomaHoB Bnagumup KOpbesuy ©2025

private static void dumplinheritance (String dumpPath) {
new File(dumpPath).mkdirs();

PrintStream ps = null;
try {

ps = new PrintStream(dumpPath + "/ inheritance.txt");
} catch (FileNotFoundException e) {

return;

}
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‘ [Tonck n COXpaHEHNE NMOTOMKOB KI1aCCa

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025

...

for (Entry<Classifier, UMLClassifiers> g : generalizations.entrySet()) {
Classifier parent = g.getKey();

String parentName = UMLULtil.getShortName(parent).replace("::", ".");
String parentKind ="";

if (parent instanceof Class)
parentKind = "class";

else

if (parent instanceof Interface)
parentKind = "interface";

String childsNames = g.getValue()

.stream()

.map(child -> UMLULtil.getShortName(child))
.map(name -> name.replace("::","."))

.sorted()

.collect( Collectors.joining(",\n ", "\n ", "\n") );

ps.format("%s %s%n isParentFor%s %n", parentKind, parentName, childsNames);

}

ps.close();
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[Tonck n coxpaHeHne NOTOMKOB Kracca
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class javax.swing.JButton
isParentFor
org.jhotdraw.util.CommandButton,
org.jhotdraw.util.PaletteButton

interface org.jhotdraw.contrib.html.AttributeContentProducerContext
isParentFor
org.jhotdraw.contrib.html.HTMLContentProducerContext

class org.dom4j.tree.AbstractBranch
isParentFor
org.domdj.tree.AbstractDocument,
org.domdj.tree.AbstractElement

interface org.jhotdraw.framework.Figure
iIsParentFor
org.jhotdraw.contrib.Layoutable,
org.jhotdraw.contrib.html.GeometricFigure,
org.jhotdraw.framework.ConnectionFigure
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[lpegctaBneHne MHTEPAENCOB
B MeTamozaenu a3bika UML

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

{ordered, subsets attribute, subsets ownedMember}

PomaHoB Brnaanmup KOpbesuy ©2025

+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)




‘ [Tonck n coxpaHeHune peanmsaumn nHTepdgenca

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025
private static void loadimplementations (Model model) {
Predicate<Element> vizitFilter = e -> true;
Predicate<Element> actionFilter = e -> e instanceof InterfaceRealization;
Consumer<? super Element> action = e -> { Interface
InterfaceRealization r = (InterfaceRealization) e;
Interface implemented =r.getContract();
Class implementor = (Class) r.getimplementingClassifier();
UMLClasses implementors = implementati?ns.get(implemented);
if implementors == null) { '
implementors = new UMLClasses(); 1
implementations.put(implemented, implementors); - +eontract
) P P P » IMp ' {subsets supplier, subsets target}
{subsets ownedElement, .
implementors.add(implementor); subsets clientDependency}
BehavioredClassifier | 1 +intefaceRealzation | |nterfaceRealization
}: +implementingClassifier
{subsets client, subsets source}
UMLUtil.walkAll( model, vizitFilter, actionFilter, action);
J V
Realization
ifrem Cependencias)
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[Tonck n coxpaHeHune peanmsaumn nHTepdgenca

MIY um. M.B.JlomoHocoBa. ®akynstetr BMK.
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private static void dumpimplementations (String dumpPath) {
new File(dumpPath).mkdirs();

PrintStream ps = null;
try {

ps = new PrintStream(dumpPath +"/_implementations.txt");

} catch (FileNotFoundException e) {
return;

}
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[Tonck n coxpaHeHune peanmsaumn nHTepdgenca
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for (Entry<interface, UMLClasses> g : implementations.entrySet()) {
Interface implemented = g.getKey();

String implementedName = UMLULtil.getShortName(implemented).replace("::", ".");

String implementorsNames = g.getValue()

.Stream()

.map(child -> UMLULtil.getShortName(child))
.map(name -> name.replace("::", )}

.sorted()

.collect( Collectors.joining(",\n ", "\n ", "\n"));

ps.format("interface %s%n islmplementedBy classes%s %n",
implementedName, implementorsNames);

}

ps.close();
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[Tonck n coxpaHeHne NOTOMKOB Kracca
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interface org.jhotdraw.framework.DrawingEditor
isimplementedBy classes
org.jhotdraw.applet.DrawApplet,
org.jhotdraw.application.DrawApplication,
org.jhotdraw.samples.javadraw.JavaDrawViewer

interface java.awt.image.lmageObserver
isimplementedBYy classes
org.jhotdraw.figures.ImageFigure

interface org.jhotdraw.contrib.html.HTMLContentProducerContext
isimplementedBYy classes
org.jhotdraw.contrib.html.HTMLTextAreaFigure
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‘ MiIMnopT B NnpocTpaHcTBa UMeH

B MmeTamMmogenun a3bika UML

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

Namespace

+imember

{union} =

NamedEl=ment

PomaHoB Bnagumup KOpbesuy ©2025

+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




‘MO,EI,GJ‘II/IpOBaHI/Ie MMrnopTa 311IeMEHTOB B
MmeTamoaenun da3blika UML

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumup KOpbesuy ©2025

NamedElement DirectedRelationship

Namespace | . _ Elementimport
/importingNamespace /elementimport

visibility : VisibilityKind
alias : String [0:1]

1 x

{ subsets source, subsets owner } { subsets ownedElement }

/importedElement

{ subsets target} \l/l

PackageableElement

import graphics.Color;

class Node {
Color borderColor;

}
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public class DSM {
/**
* Pasamep kBagpaTHOW MaTpuubl.
*/
public int size;

/**
* [NakeTbl N5 KOTOPbIA CTPOUTCA MaTpuua.
*/ }

private List<Package> packages;

/**

* MaTtpuua a4enkn KoTopon cogepXat MHOXEeCTBO MMMOPTOB
* U3 MakeTa B KONOHKE MaTpuLbl B MAKET B CTPOKE MaTpuULbl.
*/

private DSMCell [ ][ ] matrix;
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@SuppressWarnings(“serial")
public class DSMCell extends HashSet<Elementimport> {
public List<PackageableElement> getimported() {
return stream()
.map(im -> im.getimportedElement())
distinct() // Yopanu noBTOpAIOLWMNECH IJIEMEHTDI.
.collect( Collectors.toList());
}
public long getAmount() {
return streamy()
.map(im -> im.getimportedElement())
distinct() // Yopanu noBTOpAIOLINECH INIEMEHTDI.

.count();
} +member 2
Namespace NamedElement
{union}
+/namespace +lownedMember
- - — -
0.1 ({union, {union, Direc®e dRelationship
subsets owne subsets member,
: subsets ownedElement} /\
#importingNamespace +elementimport Elementimport simportecElement PackageableElemant
{subsets Durce, fubsets owne dElement} , w[smm;_: Vng%m{]K md {subsets target} 1
subsets owner} alias: Sting |
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private void build() {

if (size ==0)
return;
Predicate<Element> vizitFilter =e ->true;

Predicate<Element> actionFilter = e -> e instanceof Elementimport;

Consumer<? super Element> action = e ->{

...

i
Model model = packages.get(0).getModel();

UMLULtil.walkAll( model, vizitFilter, actionFilter, action);
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Consumer<? super Element> action = e -> {
/I OencTBMe ANA HanAeHHOro B MoA4enu uMmnopra.
Elementimport elementimport = (Elementimport) e;

Il KTo umnopTupyeT u 4To UMNopTUpyeTcs.
final Namespace importer = elementimport.getimportingNamespace();
final PackageableElement imported = elementimport.getimportedElement();

[/l MakeTbl ANA 35IeMEHTOB KOTOPbIX BbINOJSIHAETCA UMNOPT.
final Package importerPackage = importer.getNearestPackage();
final Package exporterPackage = imported.getNearestPackage();

[/l MakeTbl A4NA KOTOPbIX CTPOUTCA MaTpuLa.
Package importerOwner = findOwner(importerPackage);
Package exporterOwner = findOwner(exporterPackage);

if (importerOwner == null) || (exporterOwner == null))
return;

DSMCell imports = getCell(importerOwner, exporterOwner);
imports.add(elementimport);

; +member )
}' Namespace NamedElement
funion}
+/namespace +lownedMember
- - — -
0.1 (unicn, {union, « |DarecrdRea‘auon.shp |
subsets ownen subsets member,
: subsets ownedElement} A
+importingNamespace +elementimpont Elementimpon +importedElement e e
{subsets ource, Subsets ownedElement} . V'ISb'|_'g':v'gb,G"l13']K nd {subsets target} 1’|
subsets owner} alias: String M.
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(<, ] | (5, ] | M 2 NocmoTtpuTte coobwenwe oT £ X | Hosaa sknagka * @ index.html * =+

< _ (O] EDaﬁn| C:/Users/Admin/git/uml2013-metamodel-practicum/UMLAPainter/generated-html5/DOM4)/index.html

FHH MpracxeHns __TF _ucTaHUMOoHHDE O... _Crxonkoeo _book _Community _Coursera _Databases _Eclipse_Ls
Mogens DOMA4J ImemenT mogenn: org.domdj

IBETV el Faaccudmratopen

Crpykrvpa 3JaeHcEnMocTH QRERI

Bl org

Bl org dom4j

Bl org dom4j bean

B org dom4j datatype
B org dom4j.dom

Bl org dom4j.did

Bl org dom4j io

B org dom4j jaxb

B org dom4j rule

Bl org dom4j rule pattern
Bl org dom4j swing
B org dom4j tree

B org dom4j util

Bl org dom4j xpath
Bl org dom4j xpp

=

E

Martpuna cTpyKTypHOH 2aepacamocTE DSM

Bce OTHOWEHHMHA BAaBMCHMOCTH: org.domd]
1 2 3 45 6 7 8 91013112

1 Elbea.n .
2lltree . 10
3L datatype
4l lio
5 til
) ath
TE8rule
g dom
Slldtd
10 %)
11520
1z Elswing
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