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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

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

(# org,apache.taglibs.standard.tag

S
i e o

-

-
=

-

. i
|

(=% org.apache. taglibs.standard. lang :
- i

|

|

i

Rt e
(2 javax.servlet.jsp.jst




HoTtaunsa UML.
Peannsauuna knaccamu MHTepgencos
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Hotauna UML. OTHoweHUs HacrnegoBaHMA Anga Knacca
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Hotauna UML. OTHowweHna HacneaoBaHUS
npu Bu3yanusaumm naketoB

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

petstore:
controller::events

CartEvent
waf::event

SignOnEvent

CustomerEvent [ EventSupport

CreateUserEvent

OrderEvent

Order | ainterfacen
EventResponse EventResponse

10



HoTtauusa Entity-Relationship (CywHocTb-OTHOLWEHKE).
MoaenupoBaHne gaHHbIX
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HoTtauusa Entity-Relationship (CywHocTb-OTHOLWEHKE).
MoaenupoBaHne gaHHbIX
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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.

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

36



‘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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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

MIY nm. M.B.JlomoHocoBa. ®akyneret BMK. PomaHoB Bnagumunp KOpbesny ©2025
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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
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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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<?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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Scalable Vector Graphics

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

[ swg-in-html5.html X

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

SVG in HI'MLS
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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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Element html = document.addElement("html");
Element body = html.addElement("body");

Element hl = body.addElement("h1");
hl.addText("SVG in HTML5");
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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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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)
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(<, | (<, | (<, | & 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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