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INTRODUCTION

The class diagram is the most directly
applied when it comes to coding. Most
UML tools will generate a set of classes in
many programming languages straight
from the class diagram. They are not
always complete; especially where
collections or templates are concerned,
but they can save a lot of repetitive

typing.

Class diagrams are also the most
complex, and certainly the most discussed
when modelling object oriented concepts
such as composition and aggregation.
Hopefully, we can avoid such arguments
for now and accept that class diagrams are
able to model many object oriented, and
even entity relationship particulars.

Hiarpama KJIaciB HaANO1IbII

0e3mocepeIHbO  3aCTOCOBYETHCS,  KOJH
MOBa M€ Mpo KOAyBaHHsS. bBimbHIICT
iHcTpyMenTiB UML  reHepyroTh HaOip
KJIaciB y 0araTboXx MOBaxX MpOTrpaMyBaHHS
npsiMo 3 jJiarpamMu  kjaciB. Bonu He

3aB)KIM  TOBHOIIIHHI, OCOOJIHMBO  IIE

CTOCYEThCSl KOJICKIIIA YW IIa0JIOHIB, aje
BOHH MOXYTh 3CKOHOMHTH  0ararto
MTOBTOPIOBAHUX TEKCTIB.

KJ1aciB €

Hiarpamu TaKOXK

HaWCKJIaHITUMHU 1, 0€3yMOBHO,

HaNOUIbII 00roBOpIOBaHUMU npu

MO/ICITIOBaHH1 00'€eKTHO-OPIEHTOBAHUX
MOHATh, TAKUX SK CKJIaJ Ta arperamis.
CroaiBaeMoCh, MM MOXEMO TIOKH IO
VHUKHYTH  TOAIOHHMX  apryMeHTIB 1
NPUHAHATH, IO JlarpamMu Kiacy 3JaTHi
Oararo

MOJEIIOBATH JIeTaneH,

OpIEHTOBaHWX Ha OO0'€KTH, 1 HaBITh

0COOJIMBOCTI BiJTHOIIEHHSI CYTHOCTI.



1 CREATION OF CLASS DIAGRAM
(CTBOPEHH:A AIATPAMU KJIACIB)

The class diagram is the main logical
representation of the model and contains
detailed information about the internal
structure of object-oriented software
system or using modern terminology,
about the architecture of the software
system. There are several ways to activate
the class diagram window:

* the class diagram window appears by
default in the diagram window after
creating a new project;

* open the Logical View in the project
browser and select the class diagram
element;

* select the main menu item Diagram->
New-> class diagram.

At the same time, a new window
appears with a clean worksheet of the
class diagram and a special toolbar. It
contains buttons with the image of the
graphic primitives. These primitives need
to develop the class diagram. The purpose
of the individual panel buttons can also be
found in tooltips.

Jliarpama KjaciB € OCHOBHUM JIOT1YHUM
MOJAHHSAM MOJIeJIl 1 MICTUTh JCTajJbHYy
iHbOpMaIlil0 PO BHYTPIIIHIO CTPYKTYPY
00'€eKTHO-OpPIEHTOBAHO1 MIPOTpaMHOL

cucteMu a00 3 BUKOPHCTAHHSIM Cy4acHOi

TEPMIHOJIOT i, po apXITEKTYPY
mporpamMHoi  cucteMu. ICHye  KiJbKa
crioco0iB  akTHBaIli BIKHA JlarpamMu
KJ1aciB:

* BIKHO JiarpaMu KJIaciB 3 SBJISETHCS 3a
3aMOBUYYBAaHHSIM y BIKHI Jlarpamu MicCis
CTBOpPEHHS HOBOT'O IPOEKTY;
* BIJKPUTH JIOTIYHUI BUIIISIL Yy Opaysepi
IPOEKTy Ta BUOpATH €JIIEMEHT Jiarpamu
KJIacCiB;
* BHOEpPITh TMYHKT TOJOBHOTO MEHIO
Hiarpama-> CtBoputu-> [llarpama kiacy.
OnHOYacHO 3'IBISETHCS HOBE BIKHO 3
YUCTUM poOOYMM apKylIeM Jiarpamu
KJaciB  Ta  CHEIaJIbHOIO  MaHEeJUIIo
IHCTPYMEHTIB. BIH MICTUTh KHOIKH 13
300pakeHHSIM  TpadiuHUX MPUMITHBIB.
[{uM npumiTHBaM MOTPIOHO PO3POOUTH
cxeMy KkiaciB. [Ipu3HaueHHs OKpeMux
KHOTIOK TTaHeJ TaKoX MOKHA 3HAWTH B

MIKa3Kax.



Table 1 - Button assignment of a special class diagram toolbar

(IIpu3HayeHHs KHOIOK CICIiaIbHOT MaHe Il IHCTPYMEHTIB JiarpaMHu KJ1aciB)

Containment

Jonie Ha qiarpaMy BITHOIIEHHS «MICTHTbCS»

I'padpuaeckoe | BemmbiBaromas
n3obpakenue | 1OACKa3Ka HasHauyeHne KHOIKH
t Select [TepeTBOproe 300pakeHHS KypCcOpy y CTPUIKY JUIs
HACTYITHOTO BUBEACHHS €JIEMEHTIB Ha Jiarpami
I'I’EI Note Jlonmae Ha giarpaMy IpUMITKye
1 Anchor Jonae 3B'A30K IPUMITKH 3 BIAMOBIIHUMH IrpadiuHUMHU
= eJIEeMEHTaMHU Jliarpam
Label Jonae Ha nmiarpaMy TEKCTOBYIO 00JIaCTh
Box Honae Ha niarpamy KopoOKy (TIakeT)
BT Class Jlonae Ha giarpamy Kiiac
P Interface Jlonae Ha niarpamy iHTepdeiic
e Datatype Jlonae Ha giarpaMmy THUI JJAHUX
Fe Enum Honie Ha aiarpamy nepesnik
= L3
= Package Jlonae Ha miarpamy maket
pA
| Association Jloae Ha giarpamMy acoliaiiro
1\ Directional Jlonmae Ha giarpaMy HampaBJICHY acoIliallio
Association
- Dependency Jlonie Ha giarpaMy BiTHOIICHHS 3aJI€KHOCTI
1
1
,_-i:. Implements Jonie Ha giarpaMy BiJHOIIEHHS MPUHATIEAKHOCTI
{J} Composition Jloaie Ha aiarpaMy BiJHOIICHHS KOMITO3HUINT
{!} Aggregation Jonie Ha giarpaMy BiJHOIIEHHS arperarii




2 ADDING A CLASS TO A CLASS DIAGRAM AND EDITING ITS PROPERTIES

(IOTABAHHS KJIACA HA JIIATPAMY KJIACIB U PEJATYBAHHS MOI'O
BJIACTUBOCTEN)

To add a class to class diagram, use left
mouse button to click class icon in special
toolbar, release left mouse button and left-
click on an empty spot on the chart
workspace. A class image with markers
for changing its geometric dimensions and
the default name NewClass proposed by
the environment will appear on the
diagram. Continuing the development of
the ATM model as end-to-end example of
the project, we construct the following
canonical diagram for this model — the
class diagram. With this purpose, the
default name of the class diagram should
be chang to “ATM Class Diagram” and
name of the class added to the diagram
should be chang to “ATM Transaction”.

JIns noxaBaHHsA Kiacy Ha jiarpamy
KJIaciB TOTPIOHO 3a JOMOMOTOIO0 JTBOI

KHOMKA MHUIII HATUCHYTH KHOIIKY 13

300paXeHHsIM TMIKTOTpaMu KJlacy Ha
CrieliaJIbHIN naHesl 1HCTPYMEHTIB,
BIAMYCTUTH  JIBY KHOMNKY MHIN 1

KJIAIIHYTH JIIBOIO KHOMKOK MHUIII Ha
MicCIl
Ha

300paKeHHsI KJIacy 3 MapKepaMH 3MiHH

BUIBHOMY poGoyoro  jucra

JiarpamMu. miarpaMmi  3'SBUTBCS

1oro T€OMETPUYHUX  PO3MIpIB 1
3aIPONIOHOBAHUM CEPEIOBHUIIIEM iM'SIM 3a
ymoBuaHHsIM NewClass. IIpogorxyroun
pO3poOKy Mojen OaHKOMary B SIKOCTI
HACKPI3HOTO MPUKIIATY MPOEKTY,
nooyayeMo i 1€l MOJEeIl HacTyIHY
KaHOHIYHY Jllarpamy - Jiiarpamy Kiacis. 3
L1€10 METOIO [ihit 3MIHUTH
3alpONOHOBAHE 32 3aMOBUYBAHHSM 1M'S
niarpamu «class diagram» nHa «/liarpama
knaciB ATMy», a iMm's ngomaHoro Ha
miarpamy kigacy - Ha  «TpaH3akuis

bankomary».
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Figure 1 - Class diagram of an ATM model after adding the “ATM Transaction”
class to it

As the project is completing and the
model is implemented in  some
programming language, the names of the
corresponding classes, attributes and
operations must writer according to the
rules of the corresponding language and
without spaces. In the context of a model-
driven architecture, the first model is also
called platform independent, and the
second model is platform-dependent.

As the project is completed and the
model is implemented in  some
programming language, the names of the
corresponding classes, attributes and
operations must be written according to
the rules of the respective language and
without spaces. In the context of model-
driven architecture, the first model is also

[Io Mipi mpocyBaHHS TPOEKTY Ta
peamizaiii  MOJENl  JESIKOIO  MOBOIO
MporpaMyBaHHSI ~ Ha3BU  BIAMOBIIHUX

KJIaciB, aTpuOyTIB Ta ONEpailiii MOBHHHI

OyTh 3amucaHi 3riAHO 3 TPaBWIAMH
BIIMOBIHOT MOBU Ta 0e3 mpoOimiB. Y
KOHTEKCT1 apXITeKTYpHOI MOJEi, mepiia
MOJICNIb TaKOK Ha3UBAETHCS HE3AJIEHKHOIO
Apyra

3aJIEKHOIO BiJl TIATHOPMH.

miaTgopMoro,  a MOJIETb

Jns xnacy «Tpanzakiis bankomaty»
MOXHa YTOYHHWTH WMOTO TPU3HAYCHHS B
MOJENI 32  JOTIOMOTOK  BKa3iBKHU
CTEPEOTHUITY 1 TIOSCHIOBAJLHOTO TEKCTY Y
BUTJIAMI JOKYMEHTAIii. 3 W€ METO
CIiT HATHCKAHHSAM TIPaBOi KHONKH MHUIII
Ha 300pakeHH1 I[LOTO KJIACY Ha Jiarpami

BIIKPUTH J1aJIOTOBE BIKHO crenudikarmii

7



called platform independent and the
second model is platform independent.

For the “ATM Transaction” class, you
can clarify its purpose in the model by
indicating the stereotype and explanatory
text in the documentation form. For this
purpose, right-click on the image of this
class in the diagram to open the dialog
box for specifying the properties of this
class (Fig. 2) and specify the «entity»
stereotype in the "Stereotype name"
category.

BJIACTUBOCTEH IIbOTO KJacy (puc. 2) 1 Ha
Bkiami General BkazaTm B KaTeropii
«Stereotype name» crepeoTHn «entity»
(CyTHICTB).

e Properties - Umbrello UML Modeller

] >

f; General Settings 7’
Géneral ~
Class name: TpaHzakuua EaHkomaTa
/“ Stereotype name: ’entih,f « v
Attributes ~
Fackage name:
/»J | Abstractclass
Operations
Wisibility
Templates .®, Puhblic . Private | | Protected | Implementation
/" Documentation
Associations
e Hcmone zyerca A ¢ oxXpaHeHHA
Display 1-1]-1(1}01)1\-131_[[-11-{ O BEOIOTTHEHHB
T;"-_ O AHKOMATOM T1)ﬂH'3ﬂKLI;H5I}d
Color

<>

Fant

7 Help

& Ok =2 ppply @ cancel

Figure 2 - Class Properties Dialog Box

The choice of this stereotype means
that the corresponding class is designed to
store information that must be stored in
the system after the destruction of objects
of this class. Then, in the documentation
section of this class, you can enter the

Bubip nanoro crepeoTurly o3Hauae, 110
BUIMOBIAHUN KJIAaC TpU3HAYCHUN IS

30epiranHs 1HQopMalii, sKa MOBHHHA
30epiratucsi B CHCTEMI ITICIIS 3HUIICHHS
00'ekTiB JaHoro kiacy. [ami B cekIrito
JIOKyMEHTAITl1

JaHOTO  KJIaCy MOJKHa

8



explanatory text: "Used to save
information about transactions performed
by the ATM" and click the Apply or OK
button to save the results of editing the
properties of the selected class. After the
stereotype is assigned to the ATM
Transaction class, the text of this
stereotype appears in angle brackets
above the name of this class (Figure 3).

BBCCTHU MOSICHIOBAJIbHU M TCKCT.

"BUKOpPHUCTOBYETbCA A 30€pexKeHHS
iHpopMarii mpo BHUKOHAHI OaHKOMaTOM
TpaH3aKUifgX" 1 HATUCHYTU KHOMKY Apply
abo OK, mo0

penaryBaHHS BJIACTUBOCTEH BHOPAHOTO

30epertu  pe3yibTaTH

kiacy. Ilicias mpu3HavyeHHS CTEPEeOTUITY

kimacy Tpan3zakiiss OaHKOMATry TEKCT

JAHOTO CTEPEOTHUIy B KYTOBHUX JIYXKKax
1IMEHI

3'SIBUTHCSL  BUIIE JAHOTO  KJacy

(pucyHok 3).
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Figure 3 - Diagram of the ATM model classes after selecting a stereotype for the
ATM Transaction class

For a particular class, you can also
clarify its other properties, available for
editing on the Attributes, Operations,
Templates, Associations tabs of the
properties specification window for this
class. For example, on the Attributes tab,

JI1st OKpeMoro Kiacy MOKHAa YTOUHUTH
TaKOX 1 1HII HOTO BIACTUBOCTI, JOCTYIHI
JUTSL peflaryBaHHs Ha BKiIajkax Attributes,
Operations,  Templates,  Associations
BikHa crienikaiiii BIaCTHBOCTEH IHOTO
knacy. Hanpukian, Ha Bkiaazdmi Attributes



you can create a new attribute (field) for
the class in question, which will be of
type (bool, char, double, float, int, long,
short, string, unsigned int, unsigned long
and unsigned short), name, initial value,
stereotype name, the ability to specify the
static qualifier. By default, the visibility of
the new attribute (field) of the class will
have a private access specifier.

"« Attribute Properties - Umbrello UML Modeller

MOYXHa CTBOPUTH HOBUM aTpuOyT (TmoJie)
JUTSL pO3TIIIHYTOTO KJIacy, KU Oyie MaTu
tunt (bool, char, double, float, int, long,
short, string, unsigned int, unsigned long 1
short),
3HA4YEHHS, IM'l CTEPEOTHUITY, MOKIIUBICThH

unsigned iM'sl,  TIOYaTKOBE

BKa3iBku  crnenudikaTtop  static.  3a

3aMOBYYBaHHsAM BI/II[I/IMiCTB HOBOTI'O

atpubyta  (moyisl)  KJIacy — MaTuUMe

cnenudikaTop AOCTYIY «private.

e

Type:

Name:

Initial value:
Stereotype name:

| Classifier scope ("static")

. Bublic .® Private

P Help

General Properties

new_attribute

Yisibility

Protected | Implementation

. % OK | @ Cancel |

Figure 4 - Adding a new class attribute
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" = Operation Properties - Umbrello UML Modeller,

HName: new_operati0n|
Stereatype name:

| Abstract operation Classifier scope "static™y

. Privata

General Froperties

Visikility

Farameters

X

Type: w

| Query "constt)

. Protected . Implementation

1 Heip

Mew Parameter... Delete Properties

W 0K @ Cancel

Figure 5 - Adding a new class method

You can also create a new function for
the class - the class method, using the
Operations tab of the class properties
dialog box. At the same time, the name,
stereotype name, type of the return value
and a list of parameters (see Figure 5) are
indicated; const, static and the affiliation
of the operation to abstract (virtual) can
be specified. By default, the visibility of
the new class method will have a public
access specifier.

On the Templates tab of the class
properties dialog box, you can specify the
parameters of the template added to the
class description (Figure 6). Associations
tab sets associations of this class with
other chart elements. The Display, Color,
and Font tabs allow you to control the
display of the class, for example, on the
Display tab, you can specify whether

Takox nmms Kilacy MOKHA CTBOPUTH
byHKIIIO -
BUKOPHCTOBYIOUH

HOBY METOJ  KJiacy,
BKiaaky Operations
JI1aJIOTOBOTO BIKHA BJIACTMBOCTEH KIIacy.
[Tpu M'st, 1iM'st

ObOMY BKa3y€TbCs

CTEpEOTHUITy, THUIl 3HAYECHHS 1 CIIHUCOK
napaMeTpiB (IMB. pUC. 5) MOXHaA BKa3aTu
cnieruikaTop const, static 1
MPUHAIEKHICTh ONEpallii 10 a0CTPaKTHUX
(BipTyampHuUM). 3a  3aMOBYYBaHHAM
BHUJIMMICTh HOBOTO METO/Y KJIaCy MaTHME
cnerugikaTop A0cTymy «publicy.

Ha Bxmaami Templates npianorosoro
BIKHA  BJIACTUBOCTEH  KJacy MOXKHA
BKa3aTH TapaMeTpu JOJAHOTO B OIIHC
kimacy mabiony (puc. 6). Ha Bxmamimi
Associations 3aJal0ThCs acorali JaHOTo
KJIacy 3 IHIIMMH €JIeMEHTaMH Jliarpamu.
Font

JIO3BOJISIIOTh  KEPYBAaTH  BiAOOpaKEHHIM

Bubepite  Display, Color i

KJIacy, Hampukiaa Ha Bkiaaui Display

11



certain class elements (fields, methods,
templates, stereotypes, etc.) will Dbe
displayed on the field of the class
diagram. ".

MOXXHAa BKa3aTH 4Yu OyayTh TI€BHI
eJeMeHTH  Kiacy  (moJig,  METOMH,
ma0JI0HH, CTEPEOTHUITH 1 1HIIIE)

Bi0Opa)kaTucs Ha TOJIe JlarpaMu KJacis.

"« Template Properties - Umbrello UML Modeller E]@

General Properies
Type: class o v
Mame: [new_template [
Stereotype name: [ )
7 Help o O @ cancel

Figure 6 - Adding a template

In order to specify the class as abstract,
I.e. having no instances, you should put a
mark in the Abstract property on the same
tab. In relation to the model under
consideration the “ATM
Transaction”, the mark for the Abstract
property should be left blank. It should be
noted that in order to prevent loss of
information about the developed model
and the results of editing the properties of
its graphic elements, it is necessary to
periodically save the model in an external
file. To do this, perform the main menu
operation: File-> Save (File -> Save) or
press the key combination: Ctrl + S. For
the same purpose, the corresponding
button on the standard toolbar serves.

for class

st Toro, mo6 crienmdikyBaTH Kiac siK
aOCTpaKTHH, TOOTO HE Ma€E MPUMIPHHKIB,
cmig Ha 1i€i K BKJIQAINI BUCTaBUTH
no3Hauky B BiacTtuBocTi Abstract. 1o
CTOCYETBCSl aHAJI30BaHOI MOJETl IS
CITI
Abstract

3AJIMIIUTH TOPOKHBOK0. CHif] 3ayBaXKUTH,

kinacy «Tpanzakiis OaHKOMaTy»

MO3HAYKy JJii  BIACTHUBOCTI
0 JJIs1 3amoOiraHHsl BTpatd iH(opMalii
1I0JI0 PO3pOOJIIEMOI MOJIENI 1 PE3yJIbTATIB
penaryBaHHs BIIACTUBOCTEH 11 TpadiuHuX
€JIEeMEHTIB MOTpIOHO dYacTo 30epiraTu
MOJIeJb B 30BHIIITHEOMY (haiimi. st mporo
BUKOHATH  OTEpaIliio

CIII TOJIOBHOTO

mento: File-> Save abo HaTtuCcHYTH
koMmOiHamiro knasinr: Ctrl + S. Js miel x
METH CIY’)KHTh BIJIIOBIIHA KHOMKA Ha

CTaHAApPTHIN MaHesl IHCTPYMEHTIB.

12



3 DEVELOPMENT OF THE DIAGRAM OF CLASSES OF THE ATM MODEL
(PABPABOTKA JJUATPAMMBI KITACCOB MOJIEJIM BAHKOMATA)

On the class diagram  under
development, a textual method of
depicting class stereotypes was selected,
in which the stereotype is written in angle
quotes above the name of the
corresponding class.

You can select all graphic elements on
the class diagram, as well as on any other
diagram of the model, using the main
menu operation: Edit-> Select All (or use
the keyboard shortcut Ctrl + A).
Continuing the development of the ATM
model, we add the second class to the
with the name “ATM
Controller”, for which we select the
control stereotype in the property
specification window and enter the text as
the documentation: “Implements the logic
of ATM functioning”. In this case, the
attributes and operations of this class will
be absent. The corresponding fragment of
the class diagram after adding the control
class, the ATM Controller will have the
following form (Figure 7).

diagram

Ha KJIaciB, 110

PO3p00IIIETHCS, 00paHO TEKCTOBUM CITOCIO

niarpami
300paKECHHSI CTEPEOTHIIB KJIACiB, MPHU
SIKOMY CTEPEOTHI 3aIMHCYETHCSI B KyTOBHX
JlanKax BUIIE iIMEHI BiJIMOBITHOTO KJIACy.

Buninutu Bci rpadiuHi eleMEHTH Ha
Jiarpami KJaciB, TaKoX SIK 1 Ha Oyab-sSKUi
MOJEII,

IHIIMI ~ f1arpami MOXHa 3a

JIOTIOMOT 00 BHKOHAHHS omepartii
rosioBHoro menro: Edit-> Select All a6o 3a
nonomMororo koMOiHaiii knaim Ctrl + A.
[IponoBxyroun PO3pOOKY Mozel
OaHKOMaTy, J0JlaMO Ha Jiarpamy JIpyTHi
kiac 3 iM'sim «KouTtposep bankomaty»,
TUIS BIKHI

SIKOTO Y crienikarii

BJIACTUBOCTEH  BHOEPEMO  CTEpEOTHI
control (kepyroumuii kiac), a B SKOCTI
JIOKyMEHTAaIlll BBeleMO TeKCT: «Peanizye
Joriky  (QyHKIIOHYBaHHA OaHKOMAaTYy».
[Ipu nupomy atpuOyTH 1 onepauli y JaHOTO
KJacy OyayTh BiACyTHI. BinmoBigHuit

dbparmMeHT  JiarpaMd  KjaciB  MICHs
J0/1aBaHHs Kepyroudoro kiacy Kontposep

bankomary Martume Takuil BUTIISIA (puC.

7).
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Figure 7 - Class diagram after adding the “ATM Controller” class

Continuing the development of the
ATM model, we add a third class to the
diagram with the name “Card Reader”, for
which we will select the “boundary”
stereotype (boundary class) in the
properties specification window. The use
of this stereotype means that this class is
on the border of the simulated system,
which is considered the model of an
ATM. After that, an explanatory text can
be entered into the documentation section
of this class: “Installed at an ATM”. Next,
add an interface with the name “Bank
it the
“Interface” will be set by default, which
means that the ATM uses the Bank's
services when processing its transactions.

Controller”,  for stereotype

[IponoBxyroun  po3poOKy  Mojeni

OaHKOMaTy, J0JaMO Ha Jiarpamy TpeTii

kiac 3 MM «lIpuctpiii  uMTaHHS

KapTKW», IJIs SIKOTO y BiKHI crerudikamii

BJIACTMBOCTEH  BHOEpPEMO  CTEpPEOTHIl
«boundary» (rpaHUYHMIA KJIac).
3acTocyBaHHS I[LOTO CTEPEOTHITY

O3Hayae, 110 JaHUM KJac 3HaXOJUTHCS Ha
KOPJIOH1 MOJIeNTbOBAHOI CUCTEMH, B SIKOCTI1
SAKO1 PO3TISTAETHCS MOJCNIbh OaHKOMATY.
[licns uporo B CeKIil0 JOKyMEHTaIlil
JTAHOT'O MO>KHA

KJIACY BBECTH

MOSICHIOBAJILHUU TEKCT;

«BcraHoBmoeThess Ha Oankomati». Jlami
cmig  jgojmatu  iHTepdehc 3 iM'aMm
«IKontponnep banky», 1id  HBOTO

crepeotun «Interface» Oyae BCTaHOBJIEHO
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Note that the first letter in the name of this
class is the English "I, which serves in
the UML language to indicate the
interface. The corresponding fragment of
the class diagram after adding the classes
“Card Reader” and “I Bank Controller” to
it will have the following form (Figure 8).

3a YMOBYAHHAM, IO

KOPHUCTYETHCS

O3Hadae€e, 10

O6aHkomMar oCIyraMu
banky npu 00poOIii CBOiX TpaH3aKIlH.
3ayBa)kuMO, 110 TIEPIIIOIO JIITEPOIO B IMEHI
BOTO KJIacy € aHriiiceke «I», sKe
ciyxuth B MOBI UML mis BkasiBku
iHTepdeiicy. BiamosigHuit  pparmeHT
JiarpaMu KJIaciB IMICHIA JTOJaBaHHSA Ha Hel
knaciB «[Ipuctpiii ynTaHHS KapTKU» Ta
TaKuH

«IKonTtpomnepbanka»  Marume

Burisg (puc. 8).
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Figure 8 - ATM model classes
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4 ADDING AND EDITING CLASS ATTRIBUTES
(AIOJABAHHA TA PEAATYBAHHS ATPUBYTIB KJIACA)

Of all the graphical elements of the
Umbrello UML Modeller environment,
the class has the maximum set of
properties, the main of which are its
attributes and operations. Since it is the
class diagram that is used in the Umbrello
UML Modeller environment to generate
program code, we will consider in detail
the corresponding properties of attributes
and operations.

You can add an attribute to a previously
created class in one of the following
ways:

* using the tab c of the Properties
context menu for the class highlighted in
the class diagram.

* using the context menu operation
New-> Attribute for the class selected in
the project browser (Tree View). In this
case, the text input cursor is activated in
the area of the hierarchical representation
of the class in the project browser under
the name of the corresponding class.

After adding an attribute to the class,
by default it is given the name
new_attribute and some visibility
quantifier (Fig. 9).

For the considered ATM model, the
name of the added attribute should be
changed to “card ID”. Class attribute
names and operations must begin with a
lowercase letter.

To edit attribute properties, use the
special Attribute Properties attribute

3 ycix  rTpadiuHHX  CJIIEMEHTIB
cepenopumia Umbrello UML Modeller
KJIaC BOJIOJII€ MaKCHUMaJIbHUM HaOOpOM
BJIACTHBOCTEH, TOJIOBHUMH 3 SKUX € HOTO
aTpubytn 1 omeparii. OCKUIbKH came
JiarpamMa KjaciB BHKOPHCTOBYETHCS B
cepenoBumii Umbrello UML Modeller
KOJIY,

BIJIIIOB1IH1

JUIsE  TEeHepalli MporpaMHOro

JOKJITHO PO3TIITHEMO
BJIACTUBOCTI aTpUOYTIB 1 OMEpaIliii.
Honmatu  atpulbyT 110 CTBOPEHOTO
paHile Kiacy MOKHA OJHHM 3 TaKuX
CHOCO0I1B:
s cC

JOITIOMOI'ORO BKJIaAKHU C

KOHTEKCTHOr0 MeHwo Properties s
KJIacy, BUAUICHOTO Ha Jiarpami KJiacis.

* C JIOTIOMOTO0 Ofepallii KOHTEKCTHOTO
MeHro New-> Attribute m1s  kiacy,
BUJIJICHOTO B Opay3epi mnpoekty (Tree
View). B oMy BUNAAKy aKTHUBI3YETHCS
Kypcop BBEACHHS TEKCTy B o0nacri
lepapXivYHOTO YSBJICHHS KJIacy B Opaysepi
MPOEKTY MiJI IM'IM BIAMOBIAHOTO KJacy.

[Ticns momaBaHHS aTpuOyTa 10 KIacy
32 3aMOBYYBaHHSIM HOMY NPHUCBOIOETHCS
iM's new_attribute 1 Jeskuil KBaHTOP
BUIUMOCTI (puc. 9).

Jlns pgaHoi Mopjeni OaHKoMara IM's
J0IaHOTO  aTpulyTa CJiJ 3MIHUTH Ha
«ineHTudikarop KapTKW». Imena
aTpuOyTiB 1 omepallii KjIaciB TOBHUHHI
MOYMHATHCS 3 MAJIOI JIITEPH.

Jliist

aTpuOyTiB

penaryBaHHs  BJIaCTUBOCTEM

MpU3HAYeHe  CHelliaibHe
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specification dialog box, which is opened
by clicking on the line of the selected
attribute  in  the class properties
specification window. In the properties
window of an individual class attribute,
you can specify the attribute data type and
its initial value, as well as assign a
stereotype to the attribute from the drop-
down list or change its visibility
quantifier.

For the “card identifier” attribute, select
the type Int (integer) as the type of its
valid values from the Type nested list, and
to set the visibility quantifier, select the
Public quantifier in the Visibility group.
Since the initial value for this attribute is
not defined, the corresponding input field
should be left blank. An explanatory text
can be entered into the documentation
section of this class attribute: “The card
reader reads the value of this attribute
from the customer’s credit card”. To save
the results of editing these attribute
properties, click the Apply or OK button.
The corresponding attribute property
specification window is shown in Figure
9.

JiajoroBe BIKHO crienudikaiii arpudyTta
Attribute Properties, sike BiIKpHUBa€THCS
HATUCKAHHSIM MHUII Ha PAIKY OOpaHOro
cneruikarii

atpuOyTa y  BiKHI

BJIACTUBOCTEH KJI1acy. Y BIKHI
BJIACTUBOCTEH OKPEMOTo aTpuOyTa Kiacy
MOXKHa 3aJaTH THN JaHUX arpulyra i
WOro II0YaTKOBE 3HAYEHHS, a TaKOX

NPU3HAYUTU  aTpuOyTy CTEepeoTHNn 13

cnucKky a00 3MIHUTH HWOTO KBAaHTOP
BUJUMOCTI.

st

KapTKW» B SIKOCTI TUITY MOTO JOIMYCTUMUX

aTtpulyTa «1IeHTUPIKATOP
3Ha4YeHb 3 BKJIAJIEHOTO CHHUCKY Type ciin
BuOpaTtu Tun Int (inouncenbHut), a s
BUAMMOCTI  CJIIJ

3aBJdaHHA  KBAaHTOpa

BuOpatn B rpym Visibility kBaHTOp
Public. Ockinpky IOYaTKOBE 3HAYCHHS
JUIL JTaHOTO aTpuOyTa HE BH3HAYEHO,
BIJIITOBIIHE CITIT

roJie BBCJICHHSA

3QMIIUTH  TOPOXKHIM. Y CEKIIIo
JOKYMEHTAIlll JaHoro arpulyTa Kiacy
MOKHa BBECTH HOSICHIOBAJIbHUNA TEKCT:
«IIpuctpiii  yuTaHHA

KapTKn  34YHTY€

3HAUYEHHSA I[BOTO aTpuOyTa 3 KPEaUTHOI

o6

penaryBaHHs

KAPTKH  KIIIEHTa». 30epertu

pe3ysbTaTu X

BJIACTUBOCTEMN aTpuOyTa, MOTPIOHO
HATUCHYTH KHOTNKY Apply a6o OK.
BIKHO

Bignosigne cnenudikarii

BJIACTMBOCTEH aTpuOyTa HaBEJACHO Ha puC.

9.
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Initial value:
Stereotype name:

| Classifier scope ("static")
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Visihility

S’

. Protected Implementation

. & 0K || @ cancel |

Figure 9 - Setting attribute properties

You can define the attribute as static by
checking the Static selection line. A static
attribute by definition has the same value
for all objects of the class in question.

MoxxHa  BU3HAUUTH  aTpudbyT  SK

CTaTUYHUI, BHCTABUBIIM IO3HAUYKy B
psaaxky Bubopy Static. CtaTuuHuii aTpuOyT
110 BU3HAYEHHIO MA€ OJIHE 1 TEX 3HAYCHHS

JIJIs1 BC1X 00'€KTIB JAHOTO KJIacy.

5 ADDING AND EDITING CLASS OPERATIONS.
(IOJABAHHS TA PEJAT'YBAHHS OITEPAILIIN KJIACIB)

The functioning of an ATM is based on
the performance of certain actions by its
individual devices. In an ATM structure
model, all actions are represented using
class operations. Thus, the next step in
developing a class diagram is related to
the specification of class operations.

OyHKIIOHYBaHHS OaHKOMaTy
3aCHOBaHE Ha BUKOHAaHHI OKPEMHUMHU HOTO
NPUCTPOSIMU THX YU IHIIUX 1K, Y Mozemi
CTPYKTYpH
peanizyloThCs 3a JIOTIOMOIOK oreparlii

OaHKOMaTy BCI i

kjaciB. TakuM YMHOM, HACTYMHUHN eTam
PO3pOOKHU JiarpaMu KJIaciB MOB'SI3aHUM 31
cnieru@ikaIi€eo onepariii Kiacis.
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You can add an operation to a
previously created class in one of the
following ways:

* using the context menu operation
New-> Operation for the class highlighted
in the class diagram. In this case, the
Operation Properties dialog box opens.

* using the context menu operation
New-> Operation for the class selected in
the project browser. In this case, the input
cursor is activated in the area of the
hierarchical representation of the class in
the browser under the name of the
corresponding class.

After adding an operation to the class,
by default it is given the name
new_operation and the visibility quantifier
public.

In the context of the ATM model under
consideration, the name of the first
operation for the class "ATM
Transaction" should be set to: “create a
new transaction." In this case, the brackets
are not written when specifying the name
of the operation, since the Umbrello UML
Modeller program automatically adds
them. However, following the rules for
naming operations in the UML language,
operation names will be indicated with
brackets in the lecture text.

Each of the class operations has its own
dialog box for the specification of
Operation Properties properties, which
can be opened by double-clicking on the
name of the operation on the
corresponding tab of the class
specification or on the name of this

Honatu omepariito 10

paHile Ki1acy MOKHA OJHHM 3 TaKUX

CTBOPCHOI'O

CIoCO0iB:

* C IOTIOMOTOFO OTepariii KOHTEKCTHOTO
MeHio New-> Operation (HoBa onepariis)
IJig  KJacy, BUAUIEHOTO Ha jaiarpami
KJIaciB. Y I[bOMY BUNAAKY BIJKPUBAETHCS
niaorose BikHO Operation Properties.

* C JIOTIOMOTOIO OTIepaIlii KOHTEKCTHOTO
MeHt0 New-> Operation mig  Kiacy,
BUJILJICHOTO B Opay3epi mpoekTy. B nibomy
BUITAJIKY aKTHBI3YETHCS KYpCOpP BBEIACHHS
B 00J1aCTi 1€papXivHOTO YSBJICHHA KJacy B
Opay3epi mij iM'IM B1JIIOBIJTHOTO KJIacy.

[Ticnst mogaBaHHA omepartlii 10 Kacy 3a
3aMOBUYBAaHHSM ili MPUCBOIOETHCS 1M'S
new_operation 1 BUJIUMOCTI

public.

B xoHTekcTl 1aHoi Mojesi 0aHKoMara B

KBaHTOP

SKOCTI 1MEHI NepIIoi omepariii A Kiacy
«Tpanzakiis bankomaty» ciig 3amaru:
«CTBOPUTH  HOBY

TpaH3akuito». llpu

IIbOMY JOYXKKH TIpd 3aBJaHHI 1IMEHl

omeparlii HE  3aHOCATHCS, OCKUIbKH
nporpama Umbrello UML Modeller nonae
ix aBroMatnyHO. ONHAK, JOTPUMYIOUYHCH
mpaBuJ 1MEHYBaHHSI oOfepaliii B MOBI
UML, B TekcTi Jekuii iMeHa omneparii

OyIyTh BKa3yBaTHUCS 3 JyKKaMHU.

Koxna 3 omepariiii kjlaciB Ma€ BJacHE

1aJIOTOBE BIKHO crienudikari
BiaactuBocteii Operation Properties, sxe
MOXe OyTH BIAKPUTO 3a TOABIAHUM
KJIaIlaHHSAM Ha 1MEHl omepamii Ha
BIIMOBIAHIN BKJIAMI crienudikariii Kiacy

abo Ha iIMeHi IIi€i omeparii B Opaysepi
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operation in the project browser. For the
operation "create a new transaction ()" as
the visibility quantifier, select the public
quantifier from the nested list. You can
enter the explanatory text in the
documentation section of this class
operation: “It is called after the credit card
is inserted into the Card Reader” and click
the Apply or OK button to save the results
of editing the properties of this operation.

For class operations, in addition to the
visibility quantifier, you can also specify:
arguments and their type (Parameters->
New Parameter), return type (Type),
operation stereotype (Stereotype name),
and also indicate the abstractness of the
operation, constancy and static.

" = Operation Properties - Umbrello UML Modeller

Hame COZ03TE HOEYH TRAHIAKLMK
Stereotype name

| Abstractoperation | | Classifier scope {'static"y

®_ Fublic . Private

General Properties

Type ~

“Wisibility

. Protected

Parameters

npoekTy. s omeparii «CTBOPUTH HOBY

TpaH3akiito ()» B SKOCTI KBaHTOpa
BUJIMMOCT1 CJIii BHOpAaTH 3 BKJIaJCHOTO
CHUCKy KBaHTOp public. VY  cekmito

JOKyMEHTaIlli JaHoi omeparlii Kiacy
MOJKHa BBECTU ITOSCHIOBAJIbHHUN TEKCT:
«BUKIMKAETHCA MMICIA TOTO, SIK KPSAWTHA
KapTKa BCTaBJCHa B TPUCTPIA YUTAHHS
KapTKW» 1 HaTHCHYTH KHonkKy Apply ado
OK,

penaryBaHHs BJIACTUBOCTEH I11€1 orepartii.

mo0  30epertm  pe3yibTaTH

Jns omepaiiiii kiaciB KpiM KBaHTOpa

BUJIMMOCTI ~ MOXHa  TaKOX  3aJIaTH:
aprymenTtu 1 ix tun (Parameters-> New
Parameter), TUII MIOBEPTAEMOTO

pesyabrary (Type), crepeotun omepartii
(Stereotype name),
aOCTpaKTHICTh omepalii, KOHCTaHTHICTb 1

a TaKOX BKa3aTu

CTATUYHICTb.

i)

_ | Query fconstty

__ lmplementation

F1 Help

Mewy Parameter.. Delete Eroperies

¥ 0K @ cancel

Figure 10 - Setting class operation properties
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6 ATTRIBUTE AND TRANSACTION SPECIFICATION FOR THE ATM

TRANSACTION CLASS
(CTIELIU®IKALILS ATPUBYTIB I OIEPALIIM JJISI KJIIACY « TPAH3AKIIISI BAHKOMATY »)

To complete the specification of the
ATM Transaction class in the same way,
add 3 more attributes and 2 operations
with the following properties:

* “value of the PIN code of the card”
with the visibility quantifier public. As the
type of this attribute, select the type
Integer  (integer), and enter the
explanatory text in the attribute
documentation section: "The card reader
reads the value of this attribute from the
client’s credit card."

* "entered PIN code" with the visibility
quantifier public. As the type of this
attribute, select the type Integer (integer),
and enter the explanatory text in the
attribute documentation section: "The
value of this attribute is entered by the
client from the ATM keyboard."

* "entered cash amount" with the
visibility quantifier public. The type of
float should be selected as the type of this
attribute, and the explanatory text should
be entered in the attribute documentation
section: "The value of this attribute is
entered by the client from the ATM
keyboard."

» “check the correctness of the PIN
code ()” with the wisibility quantifier
public. As the return type for this
operation, you should select the bool type
(logical), and enter the explanatory text in

[[o6 3akiHumTH cruerudikario Kiacy

Tpanzakiis  bankomary  aHajgoriyHUM
ciocobom ciia noxatu e 3 atpubyra i 2
oreparlii 3 HaCTYITHUMHU BJIACTUBOCTSAMHM:

* «3HauenHa [lIH-xoxy xaptkm» 3
KBAaHTOpOM BuAMMOCTI public. B sxocTi
TUIly UBOT0O aTpuOyTa ciijg BUOpaTH TUI
Integer (uwimoywcenbHMI), a B CEKIIIO
JOKyMEHTAIll1

aTpudyTa BBECTH

MOSCHIOBAJIbHUM ~ TEKCT: «IIpuctpiit
YUTaHHSI KapTKA 3YNATYE 3HAYCHHS I[HOTO
aTpuOyTa 3 KPEUTHOI KapTKU KIIIEHTA.

* «BBenenu IIIH-xkom» 3 kBanTOpOM
BUAUMOCT1 public. B sikocTi Tumy mporo
atpuOyTta cuig BuOpatu Tumn Integer
(IiIOYMCeNnbHMI), a B CEKIIII0

JOKyMEHTAIli1 aTpulyTa BBECTHU
MOSICHIOBAJIBHUM TEKCT: «3HAYEHHS LIbOTO
atpuOyTa  BBOJUTHCA  KIIEHTOM 3
KJIaBlaTypu OaHKOMATY.

* «BBEJICHA CyMa TrOTIBKK» 3 KBAHTOPOM
BUIMMOCTI public. B skocti THMy 1BOTO
atpuOyta cimin BuOpatu Tun float, a B
CEeKLII0 JOKyMEHTalli aTpulyTa BBECTH
MOSICHIOBAJIbHUN TEKCT: «3HAYEHHS I[bOTO
atpuOyTa  BBOJUTHCA  KIIEHTOM 3
KJIaBlaTypu OaHKOMATYy».

* «repeBipuTH npaBuwibHICTh [TTH-kOTY
()» 3 kBanTOpoM BHAMMOCTI public. B
SAKOCTI THITy TIOBEPTAETHCA PE3yIbTaTy
JUIs 11i€l oreparii cmig BuOpaTu tum bool

(JioriyHuit), a B CEKIito 1i JOKyMeHTaIlii
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the section of its documentation: “Called
after the client has entered the PIN code
value from the ATM keyboard”.

» “complete transaction ()” with the
visibility quantifier public. Enter the
explanatory text in the section of its
documentation: “Called after completion
of all actions of the ATM to serve the
customer.”

The corresponding fragment of the
class diagram after adding and specifying
attributes and operations for the class
“ATM Transaction” the
following form (Fig. 11).

will have

BBECTH MOSICHIOBAJIbHUM TEKCT:
«BUKIUKaeThCA TICIS TOro, SK KIEHT
BBiB 3HaueHHsa [I[H-xkoxy 3 knaBiatypu
OaHKOMaTYy».

*  «3aBEpIIMTH TpaH3akmito ()» 3
KBaHTOPOM BUAMMOCTI public. ¥V cekuiro ii
JIOKyMEHTAIli BBECTU IMOSCHIOBAJIbHUN
TeKCT: « BUKIMKaeThCs Ticis 3aBepIeHHS
BCIX /il OaHKOMAaTy MO OOCIyrOBYBaHHIO
KITIEHTa.

BignoBiguuit  ¢parmMeHT  giarpamu
KJIaciB MICJIsl J0oJaBaHHs 1 crnenudikamii
aTpuOyTIB 1 omepamii i Kjacy
«Tpanzakuia bankomaTty» MaTtuMme Takuii

Burisin (puc. 11).
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Figure 11 - A fragment of the class diagram of the ATM model after adding attributes
and operations for the class "ATM transaction”
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7 ADDING AN ASSOCIATION TO A CLASS DIAGRAM AND EDITING ITS

PROPERTIES
(JIOMABAHHS ACOLIALIIl HA JIATPAMY KJIACIB TA PEJIAT'YBAHHA i
BJIACTUBOCTEN)
The class diagram is a logical Jliarpama Ki1aciB € JIOTIYHUM TOJTaHHSAM

representation of the structure of the
model, so it should contain as many
classes as  necessary  for  the
implementation of the entire project. In
this case, for a complete presentation of
the structure of the model, it is necessary
to establish and specify the relations
between classes.

On a special toolbar, you must click the
button with the image of the directional
association icon and release the left mouse
button. If the association is directed, then
on the class diagram it is necessary to
select the first association element or
source from which the arrow is
emanating, and having released the left
mouse button, move its pointer to the
second relation element or receiver to
which the arrow is directed. After moving
to the second element, the mouse button
should be pressed again, as a result of
which a directional association between
the two selected classes will be added to
the class diagram.

Continuing the development of the
class diagram of the ATM model, we add
to it in the described way the directional
the “ATM

association between

CTPYKTYpH MOJIei, TOMy BOHa IOBHHHA

MICTUTH  CTUIBKH  KJIACiB,  CKLIBKHU

HEOOXITHO  JiJIsi  peadizaimii  BChOTO
npoekty. Ilpm 1mpOMy nii TIOBHOTO
YSIBIIEHHSI CTPYKTYpHU MOJIeJi HEOOXITHO
BCTAHOBUTU 1 YTOYHSATH BIJHOCHHH MIX

KJlaCaMH.

Ha cnemianbHiii maHeni 1HCTPYMEHTIB

HEOOXITHO  HATUCHYTHM  KHONKY 13
300paKEHHSIM IMKTOTPaMU  CHPSIMOBAHO1
acomiainii 1 BIAMYCTUTU JIBY KHOIKY
MuUII. SKmo acomiaris crnpsMoBaHa, TO
Ha JiarpaMi KkjiaciB TpeOa BUIUIUTH
MepIINiA eIEMEHT acoliailii abo JKeperno,
Bl SKOrO BHUXOAUTh  CTpUIKa, 1,
BIJIMNYCTUBIIM HATUCHYTY JIIBY KHOTKY
MHIIII,

JPyroro
npuitMayda, 10 IKOTO CIIPSMOBaHa CTPiJIKa.
JPyTroro

€JIEMEHTY KHOMKY MUIIl CHiJ Ie pa3

NEPEMICTUTH 1i MOKaKYHUK [0

eJIeMEHTY BigHOcHUHM  abo

[licns  mepemimieHHsT 10

HATUCHYTH, B peE3yJbTaTi dYOro Ha
niarpamy KJIac1B oyne oaaHa
CIpsIMOBaHa  acomjamiss MK  JBOMa

BUOpaHUMU KJIACAMHU.

[IpomoBxytoun po3poOKy miarpamu
KJIaciB Mojieli OaHKOMaTy, A0JIaMO Ha Hel
crocio

B ONMCaHUU CIIPAMOBAHY

acormaniro Mk kjacoM «Kontposep
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Controller” <class and the “ATM

Transaction” class (Figure 12).

Change the name for this association,
by default the name of the association is
missing. This can be done using the
association property specification
window. You can access the Association
Properties dialog box by right-clicking the
association line in the class diagram.

bankomaty» 1 kimacom «TpaH3akiis
bankomary» (puc. 12)

3MIHUMO 1M'S U1 JAaHOI acoliarii, 3a
3aMOBUYYBaHHSM 1M'sl acoliamii BiCyTHS.
Ile MOXHa BUKOHATH 3a JJOIIOMOTOIO BiKHA
cnerudikaiii BJIACTUBOCTEH acolriarii.
Hoctyn bi (o)

BJIACTUBOCTEN

1aJIOTOBOTO BIKHA

acoramii  Association

MOJKHA CJIIs

Properties OTpUMATH

HaTUCKaHHA IIPpaBOI0 KHOIIKOXO MHIIII Ha

JIHIT acolialii Ha Jiarpami Kjiacis.

"« ATMmadel.xmi - Umbrello UML Modeller

Eile Edit Disgram Code Setings Help

v BTpaHsaKu,Hﬂ BaHkomata
'g WAEHTHEHEATOR KRQTOUEM | int

[+] - i) . o " i)
Tz HOpen H Save = Prirt ) Unda Redo 7% at | . Copy || | Paste % Zoom Slicer *, Zoomta 100%
fedr: | [ Ay
X ko [ [ B EmEiE Prtdd
Tree View v L[4 Awarpamma enaccoe AT ) [ Darpamma agmarToR HCMONE30RGHHA
UML bods| -
[views o «houndary»
v- W Logical View YCTpoicTBo YTeHHS KapToUkn alnterfacen
[ Mnarnammia knaccos ATM IKontponnep banka
Eikoumponnep Eania
EKDHT;}DJ‘IJ‘IED BaHkomata

7 COZ0ATE HOEYK THAHIaKLMIO]
G POEEPUTE NpaeunbHOeTs MWH-Kogal | bool
(P SABEPWHTE TPAHIEK W]

“eanaueme NWH-kaga kapTouem - int centity» wcontroly
b seenennelt NHH-kag - int Tpansakuna BaHkomara Kontponnep bankowata
-(;BBE,D,EHHaH CyhME HANWYHER ; unsigned int + MJJGHTH(.’pHKEiTOD KAPTOYEN . int

+ 3HaueHme [AH-KoaE KapToukd | int
+ BBeaeHHLIA [T H-kog - int
+ EB2/IEHHAR CyMMa HamM4HBD  Unsignad int

ﬂmpnﬁcrsn UTEHMA KaTO4EM
> Datatyes
v Use Case View

+ COAATE HOBYHD TPAHIAKLMK()
+ NPOBEPUTE NpaeMnEHoCTE MMH-Koaa() : bool
+ 3ABEPLMTE TpaH3aKLMIO)

ﬂuarpauua BAPHAHTOE MENONB3NEAHHA
s Bank

S KNWeHT BankomaTa

EENOKMPOBAHHE KPEIHTHOR KapTOUKY
@1OmMEHHE ENPABKK 0 COCTOAHKA CUETA
@poeepka NMAH-k0ga

Figure 12 - Fragment of the class diagram of an ATM model with a directed association
added to it
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" « Association Properties - Umbrello UML Modeller

f; General Settings

General

/

Roles Mame: |Cospaet

Propertties

'E‘ Type:  UniAssociation

Font Generalization

Agoregation
Dependency
Agsociation
Containment
Composition

2 Help

& 0K & Apply @ Ccancel

Figure 13 - General tab of the Association Properties menu

To set the name of the association, on
the General tab in the Name field, enter
the text of its name: “Creates” and click
the Apply or OK button to save the results
of editing the name of the association
(Figure 13). As you can see in Figure 13,
the Umbrello UML Modeller has various

types of associations, namely
UniAssociation, Generalization,
Aggregation, Dependency, Assosiation,

Containment, Composition, which can be
selected in the Type field. We establish
between the class “ATM Controller” and
the class “ATM Transaction” a directed
association of the UniAssociation type
(one-to-one association).

Jlms 3aBgaHHS 1IMEHI acolmialmii Ciaig Ha

Bkiaaami  General (3arampHi) B TOJE
BBeneHHs Name (IM's) BBeCTHM TeKCT ii
iMeH1: «CTBOpIO€» 1 HATHCHYTH KHOIIKY
Apply a6o OK, 11006 30epertu pe3yabTaTu
penaryBaHHd 1IMEH1 acouiamii (pUCyHOK

13). Ak BunHo 3 mamonka 13 B Umbrello

UML Modeller icuyroTh pi3Hi THIH
acomiamiii, a came UniAssociation,
Generalization, Aggregation,

Dependency, Assosiation, Containment,
Composition, siKi MO)KHa BHOpaTH B TOJI

Type. BcraHoBUMO  MDK  KJIacoMm
«Kontponep bankomaTy» 1 KiacoM
«Tpanzakuisbankomaray CIIPSIMOBaHY

UniAssociation
(acomiarrist «OAUH 10 OJTHOTO»).

acoruiarito TUITY
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" = Association Properties - Umbrello UML Modeller

b Role Settings s
e s
General
f" Fole AProperies (KoHTponnep BaHKomMaTa) Role B Properties (TpaHzakuMA BankomaTa)
e Rolename: Rolename:
"ﬁ' Multiplicity: | 1 a ~ Multiplicity: [ 1.+ < v
Font
Fole Avisibility Role B “isibility
= Bublic . Private | Protected | Implementation = Public . Private . Protgcted | Implementation
Role A Changeakbility Role B Changeahility
_* Changeahle . Erozaen . Add anly _® Changeahle ) Frozen . Add anly
Documentation Cocumentation
7 Heln ¥ 0K 7 Anply @ cancel

Figure 14 - Changing the properties of roles when setting associations

For an association, you can also specify
the multiplicity of each of the ends of the
association, a stereotype, use restrictions
and roles, as well as some other
properties. For the association added to
the class diagram, set the multiplicity of
the end of the association for the ATM
controller class to 1. To do this, go to the
Roles tab in the specification list of the
association properties and select 1 in the
Role A Properties field from the
Multiplicity  sub-list. ~ Similarly, you
should set the multiplicity of the end of
the association for the ATM Transaction
class to 1..n, for which, on the Role B
Detail tab, select the value 1 .. * from the
Multiplicity sub-list (Fig. 14). In essence,
this will mean that each object of the
ATM Controller class can be associated
with one or more objects of the ATM
Transaction class.

Jlis  acomiamii MoKHA 3aaTH  TaKOXK
KPaTHICTh KOXKHOTO 3 KIHI[IB  acoljarii,
CTEpEOTHUIl, BUKOPUCTOBYBATH OOMEKEHHS 1
pOJi, @ TaKOXK JAESKI 1HII BIAcTUBOCTI. JIjist
JIOZIAaHOT Ha JllarpaMy KJIaciB acolliatiii 3a1amMo
KPAaTHICTB KIHIIA acorarii y kacy Korrposep
bankomary, piBay 1. s 1ip0oro ciif y BikHI
crierpdikarii BJIACTUBOCTEN acoryaryi
nieperiti Ha BKiIaaky Roles (Role Settings) i B
nosie Role A Properties BuOpary 3HaueHHs 1 3
CITUCKY Multiplicity.
AHAaJIOTYHUM YMHOM CJIJT 33/1aTh KpPaTHICTh
KIHLIs
bankomary piBHy 1..n, Ui 9Oro Ha BKJIAIT
Role B Detail i ctin BrOpaty 3HaueHHs 1 .. * 3
BKJIaieHoro crmcky Multiplicity (puc. 14).

BKJIIaJJCHOI'O

acomiaiiii 'y wmacy  Tpanzaxiiis

3MICTOBHO I1¢ Oy/ie O3HauaTh, 10 KOXKEH
ob'ekt wiacy Kontponep bankomary moxe
OyTH TOB'S3aHUN 3 OJHUM a00 JIEKUIbKOMA
o0'extamu kiacy Tpanzakiiisi baHkomarw.
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8 ADDING AGGREGATION AND COMPOSITION RELATIONSHIPS TO A CLASS

DIAGRAM AND EDITING THEIR PROPERTIES

(TOJABAHHS BIZHOIIEHB ATPETALIIT TA KOMITO3ULIIT HA JIIATPAMY KJIACIB I
PEJIATYBAHHS X BJIACTUBOCTEI)

You can add an aggregation relation
between two classes to a chart in the
following ways:

* Click on the button with the image the
aggregation relation on a special toolbar
and draw an aggregation line from one
class to another.

* Draw an association line between the
selected classes and change its properties
in such a way as to turn this association
into an aggregation.

In the second case, you should open the
Association Properties window and on the
General tab in the Type field put a mark
in the Aggregation selection line.

Jomatm Ha giarpaMy  BIJIHOIICHHSA

arperamii MK JBOMa KJacaMd 3a

JIOITOMOT'OF0 TAKUX JIIH:

* Hatucayru Ha  KHONKY 13
300paX€HHSIM BITHOIIEHHS arperaiii Ha
CHemiajgbHIid MaHell 1HCTPYMEHTIB 1
MPOBECTH JIHIIO arperamii BiJl OIHOTO
KJIacy JI0 1HIIOTO.

* IlpoBecTu miHIIO acoIlliallil0 MiX
3MIHUTH 11

oOpaHuMu  KjacamMu 1

BJIACTUBOCTI  TaKUM  YMHOM,  II00

MEPETBOPUTH 110 ACOIIIALlII0 B arperafiio.
Y npyroMy BHUOAAKy CHiJ BIAKPUTH
acouianii

BIKHO BJIACTUBOCTEH

Association Properties 1 Ha Bkiaaii

Type
MO3HAYKy B PsAKY BUOOpY Aggregation.

General B mose BUCTABUTU

L 4 Awampamma knaccoe AT ]| 7 Ouarpamma eapuantoe menones...

aboundary»

YeTpoiicTEO YTEHHA KapToUKH

IKonuTponnep banka

wlnterfacen

wentity»
TpaHsakuua BaHkomaTa

+ WABHTHAMKATOR KaETOYKKM - int

+ aHaveHWe [H-koaa KapToYkK | int

+ BBeA2HHbIA [TH-kog ; int

+ BB2I8HHAA CyMMa HanWYHE . unsigned int

+ COZAATE HOBYH) TDaH3aKLMK()
+ MPOBEPHTE NPpaBWNEHOCTE [HH-kogal) © bool
+ 3ABEPIUNTE TPAHIAKLMIO] )

wcontrol»
KoHTponnep bankomarta

1.7 1

CoznaeT

{frozen}

Figure 15 - Aggregation ratio

27



As an example, we will change the type
of the association created earlier and make
it aggregation. In essence, this will mean
that the “ATM Controller”
include the “ATM Transaction” class as
an integral part; at the same time, the
destruction of any object of the "ATM
Controller" class should not lead to the
destruction of the objects of the "ATM
Transaction" class associated with it. For
this purpose, on the Role B Changeability
tab of the association “ATM Transaction”
class, you should put a mark in the Frozen
selection line (Figure 15).

class will

B kauecTBe mnpumepa HU3MEHUM THII
CO3/IaHHOW paHee acCcolMalliy U ClIeJIaeM
ee arperanueid. ConepKaTenbHO 3TO
OyJzeT o3HavaTh, 4To Kiacc «KoHTposep
bankomata» Oyner BkiIrOYaTh B ceOs B
Ka4eCTBE  COCTABHOU

qacTHu KJI1accC

«Tpanzakuus bankomarta»; mpu 3TOM
YHUUTOXEHUE JH000ro oOBEKTa Kiacca
«Kontpomnep bankomaTta» He IOKHO
PUBECTU K YHUUTOKEHHUIO

ACCOIIMMPOBAHHBIX C HUM OOBEKTOB
kiacca « Tpan3akuust bankomara». C sTon
nenbio Ha Bkiagke Role B Changeability
accolanuu KJ1acca «Tpanzakuus
bankomara» cieayeTr BBICTABUTh OTMETKY

B CTpoKe BbIOOpa Frozen (puc. 15).

9 ADDING A GENERALIZATION RELATIONSHIP TO A CLASS DIAGRAM AND

EDITING ITS PROPERTIES
(AOBABJIEHME OTHOIIEHMS OBOBIIEHU A HA JITUATPAMMY KJIACCOB U
PEJIAKTUPOBAHUE EE CBOICTB)

On a special toolbar, you must click the
button with the image of the association
icon and release the left mouse button.
Next, on the class diagram, you need to
select the first generalization element or
the descendant from which the arrow
emanates, and, releasing the left mouse
button, move its pointer to the second
relation element or ancestor to which the
arrow is directed. After moving to the
second element, the mouse button should
be released, as a result of which an
association line between two selected

Ha

MHCTPYMEHTOB

CHelaJIbHOMN MMaHeIu

HeoOXOMMO  Ha)KaTh
KHOIIKY C HM300pa)K€HHWEM IMHKTOTPaAMMBI
acCOITMalliM U OTIYCTHUTH JIEBYIO KHOIIKY
MbllK. Jlanee Ha aguarpaMme KJIacCOB
HAJg0  BBIACIUTH  TMEPBBIA  BJIEMCHT
0000I1IeHHUs] WJIK TOTOMOK, OT KOTOPOTO
UCXOIUT CTPEIKA, W, OTIYCTUB HAXKATYIO
JICBYI0 KHOIKY MBIIIH, TEPEMECTUTh €€
yKazaTelb KO

BTOPOMY  DJIEMEHTY

OTHOLICHUS WM TMpPEIKy, K KOTOpOMY

HanpasJiCHA CTpeKa. ITocine

MIEPEMEILICHUS] KO BTOPOMY DJIEMEHTY
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classes will be added to the class diagram.

KHOINIKY MBIIIM CJIEAYeT OTHYCTUTh, B
pe3yJibTaTe 4ero Ha JuarpaMmy KJaccoB
Oyner pobaBjeHa JHMHUSA aCCOLUAIIMU
MEK]ly ABYMSI BBIOpAaHHBIMU KJIACCaMHU.

L |4 Duarpamma knaccoe ATM [ [F) Ouarpamma sapHaHtos Menons30eaHa

aboundaryn
YcTpoHCTBO MTEHHA KapTovKH

alnterfacen
IKonTponnep banka

Koxmponnep

wentity»
TpaHsakuua BaHkomaTta

+ WOEHTHUMKATOD KapTOMKK | int

+ 3HaveHve [ H-koaa kapTodw | int

+ BBefeHHBId MH-kog @ int

+ BBEJEHHAA CyMME Hank4HeR: - unsigned int

{frozen}

1”*

wcontroly

+ CO30AaTk HOBYHD TRaHIakUMil)

+ 3ABEQUWTE TRaHIaKUKMHOL)

+ MPOBEPHTE NpaeuneHoCcTe MNWH-koaa() : bool

Kontponnep bBankomara

Y Coznaer 1

Pucynok 16 — Jlnarpamma kiaccoB Mojieni OaHKoMaTa 1mocie Jo0aBIeHHs Ha Hee

OTHOIIIEHUS 0000IICHUS

Continuing the development of the
class diagram of the ATM model, we add
to it in the described way the directional
association between the class "ATM
Controller” and the additionally created
abstract class "Controller" (Figure 6.5).
The last class may be intended for the
specification of system attributes and
operations necessary for the execution of
the corresponding program. Recall that
the abstract character of a class is
indicated by writing in italics in ital name,

[Ipomomwkas pa3pabOTKy JauarpaMMbl
KJIACCOB MOJENH OaHKoMmara, 100aBUM Ha
crrocodoom

HCC OIMIMCAHHBIM

HallpaBJICHHYI0  ACCOLMALMI0  MEXIY

kimaccom «Kontpoimep bankomara» wu
JOTIOJTHUTEIBHO CO3JIaHHBIM
abcTtpakTHbIM KJaccom «KoHTposuiep»
(pucynok 6.5). Ilocnennuii KiiacCc MOMXKET

OBITh MpeaHa3HAYSH IS crelnu(puKamm

CUCTEMHBIX aTpuOyTOB U  ONEpaluii,
HEOOXOUMBIX npu VICIIOJIHEHU U
COOTBETCTBYIOLIEN [IPOrPaMMBI.
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and for the specification of this class
property, it is necessary to put a mark in
the Abstract selection line on the
Properties tab of the properties window of
the class controller properties. The
generalization relationship must be
specified by choosing the type of
association  Generalization on  the
Association Proreties tab.

Change the name of the generic
relationship proposed by the default
environment. This can be done using the
association properties window. You can

access the  Association  Properties
generalization  relationship  properties
dialog box after selecting the

generalization line in the project class
diagram and right-clicking on it.

To specify the name of the
generalization, on the only tab General
Settings in the input field Name, enter the
text of its name: Inherit and click the
Apply or OK button to save the results of
editing the name of the association.

HamomauMm, d4to Ha  aOCTpakTHBIN
XapakTep Kiacca YKa3blBaeT HaIMCAHUE
KypCHBOM  €ro  HMEHWu, a i
crenu(puKauy JaHHOTO CBOMCTBA Kilacca
Properties

(CBoticTBa) OKHa crierUUKAIIMN CBOWCTB

HEOOXOOMMO Ha  BKJIQJKE

Kjacca «KonTposiep» BBICTABUTH
OTMETKY B CTpOKe BbIOOpa Abstract.
OtHoltenne 00001IeEHUI  HEOOXOIUMO
yKa3aTh BBIOpaTh Ha BKJIajgke Association
Proreties Tum acconmanuu Generalization.

H3meHnM uMs OTHOIICHUS 0000IICHUS,
MPEVIOKEHHOE CPEeIoN 10 YMOJIYaHHUIO.
DTO MO’KHO BBIIIOJIHUTH C HOMOIILIO OKHA
CBONCTB

accoumanuu.  Jloctym K

IAAJIOTOBOMY OKHY CBOWCTB OTHOIICHUS

obo6Omenuss  Association Properties
MOXHO TIOJYyYHUTh TIOCJE BBIJACICHHUS
JUHUM  O00O0OIIEHHWS Ha  JAUarpaMmme

KJIAaCCOB TMPOEKTa M IIeJYKa Ha Heu
IIPaBOM KHOIIKU MBIIIH.

s
CleayeT Ha
General Settings (O6mme Hactpoiiku) B
nosie BBoja Name (Mms1) BBecTH TEKCT ee

3aJaHiusg HMEHH 0000mIeHus

€IUHCTBEHHOM  BKJIAJKE

nMeHu: Hacnenyer W HaxaTh KHOIIKY

Apply wm OK, 4dYToOB COXpaHUTh
pe3yibTaThl  PEAAKTUPOBAHHMS  MMEHHU
accoIlfaIfu.
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10 FINAL CONSTRUCTION OF THE ATM MODEL CLASS DIAGRAM
(OKOHYATEJIBHOE ITOCTPOEHUE INATPAMMbBI KITACCOB MOJIEJIM BAHKOMATA)

For the final construction of the class
diagram of the considered ATM model, it
IS necessary to add the remaining classes
and associations as described above, and
also to specify the stereotypes, attributes
and operations of these classes. To this
end, you must perform the following
steps:

1. For the class “Bank Controller” add
the operation: “check card ID (card ID:
Integer)” with the visibility quantifier
public. For the type of return result for
this operation, select the Boolean type
(logical), and set the identifier of the card
as an integer argument. To set an
argument, you need to go to the Operation
Properties tab of the specification window
for the properties of this operation and,
after adding the argument, use the New
Parameter button to enter the argument
name and its type Integer in the
corresponding input fields.

2. For the class “Bank Controller” add
the operation: “open a client account (card
ID: Integer)” with the visibility quantifier
public. As an integer argument to this
operation, you must specify the card ID.

s

auarpaMmbl  KJIaCCOB paCCManI/IBaeMOﬁ

OKOHYAaTCJIIbHOI'O IMOCTPOCHUA
MOACIN OaHKOMAaTa CJIeayeT OIIMCaHHbIM
BBIIIEC CIIOCOOOM ,HO6aBI/ITI> OCTaBIIHNCCA
TAKXKC

KJIaCChbl u acconuanuu, a

CHeUPUIIPOBATH CTEPEOTHITHI,
aTpuOyTBI M omepamuu 3TUX KiaccoB. C
ATOM  IEeNbI0  CIEAYeT  BBINOJIHUTH
CHEAYIOIINE JCUCTBUS:

1. Jma wiracca «IKontpowiep bankay
J00aBUTH OIEPALHIO: «TIPOBEPUTH
WICHTU(HUKATOp  KapTOuKu  (MICHTU(UKATOD
kaprouku: Integer)» ¢ KBaHTOpOM BUIMMOCTH
public. B kauecTBe THIIa BO3BpAIlaeMOTO
pe3ynbTata AJig 3TOW ONepanuu CIeayeT
BbIOpaTh TN Boolean (Joruueckwii), a B
KauecTBE IEJIOYHMCICHHOTO apryMeHTa
3amath WAeHTU(UKATOp KapTouku. [ms
3aJlaHus ApTyMEHTa HEOOXO0IMMO TIEPEHTH
Ha Bkiaaky Operation Properties okna
TAHHOU

crieuuQpuKanuu CBOWCTB

omepanud W 1mocie  ao0aBieHUS
apryMeHTa C TIOMOIIbI0 KHOMKM New
Parameter BBecTH WMsi apryMeHTa U €ro
tun Integer B COOTBETCTBYIOIIUE OIS
BBO/JIA.

2. Jlna xnacca «IKontpomnep banka»
N00aBUTh OMNEPAIUIO; «OTKPBITH CYET

KJIMeHTa  (MACHTU(PUKATOP  KAPTOUKHU:
Integer)» ¢ kBaHTOpOM BUAUMOCTH public.
B kadecTBe LIENOYUCIEHHOTO aprymMeHTa
3TOM  Olepanuu

cieayer  3adaTh

UIEHTU(UKATOP KaPTOUKH.
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3. For the “IController Bank™ class, add
the operation: “check the client's balance
(card ID: Integer, entered cash amount:
float)” with the visibility quantifier public.
As the return type for this operation,
select the Boolean type (logical). As the
first integer argument of this operation,
you must specify the card identifier, and
as the second argument, enter the amount
of cash entered with the float type
(depending on the programming language
for generating the code, there may be
Currency - Money).

4. For the class “Bank Controller”, add
the operation: “reduce the client’s account
(card ID: Integer, entered cash amount:
float)”” with the visibility quantifier public.
As the return type for this operation,
select the Boolean type (logical). As the
first integer argument of this operation,
you should specify the identifier of the
card, and as the second argument, enter
the amount of cash entered with the type
float (Cash).

5. For the class "Card reader" add the
operation: "read the identifier of the card
(0" with the visibility quantifier public.
For the type of return result for this
operation, select the type Integer (integer),
and in the documentation section of this
operation, enter the explanatory text: “It is

3. Huna xnacca «IKontposmiep banka»
N00aBUTh ONEPALMIO: KIIPOBEPUTH OanaHC
KJIMEHTA

(uaeHTU(UKATOP  KAPTOYKU:

Integer, BBeJcHHAs CyMMa HAJIUYHBIX:
float)» ¢ xBanTopom BuaumMocTu public. B
Ka4eCTBe THIIA BO3BPAIIIAEMOT0
pe3yJabTata s STOW OINepaluy CIeayeT
BbIOpaTh TN Boolean (normueckwmii). B
Ka4eCTBE

IICPBOTO OCJI0YHUCIICHHOI'O

apryMeHTa »JTOW OIEpaluu  CIEAyeT
3a7aTh HJICHTU(PUKATOp KapTOUYKH, a B
KayeCTBE BTOPOTO apryMEHTa - BBEJICHHAs
cyMMa Hamuudbeix ¢ tunom float (B
3aBHCHMOCTH oT SI3bIKA
POrpaMMHUPOBAHUS JIJIsi TEHEpaIllu KoJa
MOKeT ObITh CUIrency - JleHeKHbIH).

4. Insa xmacca «IKoutpomtep banka»
100aBUThH OIEPAIUIO: «YMCHBIIUTH CYET
KITUEHTA

(uneHTU(PUKATOP  KAPTOUKHU:

Integer, BBeACHHAasT CyMMa HAJIUYHBIX:
float)» ¢ kBanTopom BuaMMOCTH public. B
KauyecTBe TUIIA BO3BPAILAEMOTO
pe3ysbTata JJig 3TOM omepaluu cileayer
BbIOpaTh TN Boolean (normueckuii). B
KauyecTBe

IICPBOIO OCJIOYHNCICHHOTO

apryMeHTa »JTOW omepauuud  CIeayeT
3a/laTb UJAEHTU(UKATOP KApTOYKH, a B
KaueCcTBE BTOPOTO apryMEHTa - BBEACHHAs
cyMMa HanuuHbIX ¢ TtunoMm  float
(JleHexHBIM).

5. Jlis knacca «YCTPOMCTBO UTEHUSA
KApTOYKN N00aBUTh OTepaluio:
«MPOYHTATHh UIACHTU(DUKATOP KapTOUKH()»
C KBaHTOpoM BugumocTtu public. B
KaueCcTBe TUIA BO3BPAILAEMOT0
pe3yibTaTa AJid 3TOM omnepaluu cieayer

BbIOpaTh THN Integer (11€IOYNCIEHHBIH), a
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called after the credit card is inserted into
the Card Reader”.

6. For the class “Card reader” add the
operation: “read PIN-code ()’ with the
visibility quantifier public. For the type of
return result for this operation, select the
type Integer (integer), and in the
documentation section of this operation,
enter the explanatory text: “It is called
after the credit card is inserted into the
Card Reader”.

7. For the class “Card reader” add the
operation: “return the credit card ()” with
the visibility quantifier public. An
explanatory text should be entered into the
documentation section of this operation:
“Called the
completed”.

after transaction 1S

8. For the class “Card reader” add the
operation: “block credit card ()” with the
visibility quantifier public. An
explanatory text should be entered in the
documentation section of this operation:
“Called after the fact of the loss of a credit
card by the owner has been established”.

9. Add a class with the name “ATM
Screen” for which to select the boundary

stereotype. This class is also located on

B CEKIMI0O JOKYMEHTalUH  JaHHOMU
ONEepalnu CIEAYET BBECTH MOSICHSIOIINI
TEKCT: «BBI3BIBAa€TCA TMOCJIE TOrO, Kak

KpeIUTHasT  KapToykKa BCTaBJI€HAa B
Y CTpOUCTBO YTEHUS KAPTOUKI.

6. Jna xmacca «YCTpOHCTBO 4YTEHUS
KapTOYKNY N00aBUTD OTeparuio:
«apountats [IMH-koxn()» ¢ kBaHTOpOM
BUIUMOCTH public. B kauectBe THnNa
BO3BpallaeMOro pe3ysbTaTa sl 3TOH
orepaluy CiexyeT BbIOparh Tull Integer
(11eTTOYMCTICHHBIN ), a B CEKIIUIO

JOKYMEHTAIH JTaHHON orepauu
CIIeAyeT BBECTU TMOSICHSIONIMA TEKCT:
«BpI3bIBaETCS MOCIHE TOTO, KAK KpEAUTHAs
KapTOyKa BCTaBJICHA B Y CTPOMCTBO
YTEHUS KapTOUKW».

7. Jma xmacca «YCTpOMCTBO YTEHUS
KapTOUYKK» N00aBUTh oTeparuio:
«BEPHYTh KPEAUTHYIO KapTOuKky()» cC
KBaHTOpOM Buaumoctu public. B cekmuro
JTOKYMEHTAIIH TaHHON oTeparuu
ClIeIyeT BBECTU MOSICHSIOIIMM TEKCT:
«Bw3bIBaETCS nocine 3aBepIICHHUS
TpaH3aKLUN.

8. Jna xmacca «YCTpOMCTBO 4YTEHHUS
KapTOUYKK» N00aBUTh oTeparuio:
«OJIOKUPOBATH KPEIUTHYIO KapTOUKy()» C
KBaHTOpOM Buaumoctu public. B cekiuro
JTOKYMEHTAIIH TaHHON oreparuu
ClleQyeT BBECTU TMOSICHSIONIMM TEKCT:
«BbI3pIBacTCA 110CJIE

TOTO, KakK

yCTaHOBJCH (haKT yTpaTbhl KpPEIUTHOMN
KapTOYKHU BJIAJICIIBIICM.

9. NoGaBuTh KiIacC ¢ UMEHEM «IKpaH
bankomaray,

JUIsL  KOTOPOTro  BBIOpaTh

crepeotunt boundary. JlaHHbBIN Kiacc
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the border of the simulated system, as
indicated by this stereotype. An
explanatory text should be entered into the
documentation section of this class:
“Installed at an ATM”.

10. For the “ATM Screen” class, add
the operation: “show the options menu ()”

with the visibility quantifier public.

11. For the "ATM Screen" class, add
the operation: "show the withdrawal menu
()" with the visibility quantifier public.

12. A little rest and preserve the
masterpiece you created.

13. Add a class with the name “ATM
Keyboard” for which to select the
boundary stereotype. An explanatory text
should be entered into the documentation
section of this class:
ATM”.

14. For the “ATM Keyboard” class,
add the operation: “enter the PIN code ()”
with the visibility quantifier public. As the
return type for this operation, select the
Integer type, and enter the explanatory
text in the documentation section of this
operation: “Called after the client has
entered the PIN code value from the
keyboard”.

“Installed at an

15. For the “ATM Keyboard” class,
add the operation: “enter transaction type
()” with the visibility quantifier public. As
the return type for this operation, select

TaK¥XKEC HaxoauTCsa Ha IrpaHuIeC

MOJICIMPYEMOM  CUCTEMBI, HA 4YTO U
YKa3bIBa€T ATOT CcTepeoTun. B cekuuro
JOKYMEHTAIlMM JTaHHOTO KJacca CIIEIyeT
BBECTH MOSICHSIIOILIUA TEKCT:
«Y cTaHaBIMBaETCSl HA OaHKOMATEY.

10. Jlna kmacca «OxpaH baHkomarta»
N00aBUTh OIEPALMIO: «IIOKAa3aTh MEHIO
ommui()» ¢

public.

11. Jlna kmacca «OxpaH bankomarta»

KBAHTOPOM BUIHMMOCTH

I[O621BI/ITB OIcpanuro: «I10Kas3aTb MCHIO

CHATUS  CyMMBbI()» C  KBAaHTOPOM
BUJIMMOCTH public.

12. HeMHOTO OTABIIIATHCS U COXPAHUTh
COTBOPEHHBIN Bamu mienesp.

13. JloGaBuTh

«KnaBuarypa bankomaray, 1JIs1 KOTOPOTO

KJIacC C UMEHEeM
BbIOpaTh crepeoTun boundary. B cekiuto
JOKYMEHTAIIMM JTaHHOTO Kjacca CIIeTyeT
MOSICHSFOIIU I

BBCCTHU TCKCT.

«YcTaHaB/IMBaeTCS Ha OAHKOMATE».
14.  Jlna
bankomaray 00aBUTD
[MNH-kon()» ¢
BUIUMOCTH public.

knacca  «KmnaBuartypa

onepanuio:
«BBECTHU KBAHTOPOM
B kagectBe THIIA
BO3BpAIllacMOro pe3yJibTaTa [JIsd 3TOU
orepaluu ciaeayert BeiOpath Tum Integer, a
B CEKUHUK  JOKyYMEHTAllMh JIAHHOWU
OIEpaIMU CIIEAYET BBECTU IOACHSAIOIIUN
TEKCT: «BbI3bIBaeTCsA ImOCIE TOro, Kak

knuenT BBen 3HadueHue IIMH-koma c

KJIaBUATYPbD».
15.  Jnma  kmacca  «KnaBuatypa
bankomaray 100aBHUTH OIEepaLHnIo:

«BBECTU THUN TpaH3akUuu()» ¢ KBAHTOPOM

BUIMMOCTH public. B kaudectBe TtHHa
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the Boolean type (logical), and enter the
explanatory text in the documentation
section of this operation: “Returns True if
the client chooses a cash withdrawal, and
False if the client chooses to receive a
statement about the account status "

16. For the "ATM Keyboard" class, add
the operation: "enter the cash withdrawal
amount ()" with the visibility quantifier
public. For the type of return result for
this operation, select the type float
(Money), and in the documentation
section of this operation, enter the
explanatory text: “It is called after the
client has entered the value of the
withdrawal amount from the keyboard”.

17. Add a class with the name "Cash
Dispensing Device" for which to select
the boundary stereotype. An explanatory
text should be entered into the
documentation section of this class:
“Installed at an ATM”.

18. For the class "Cash withdrawal
device" add the operation: "issue cash ()"
with the visibility quantifier public. An
explanatory text should be entered into the
documentation section of this operation:
“Called after the withdrawal of the
amount requested by the client from the
account has been completed.”

BO3BpAIlAEMOI'0 pe3yibTaTa Mg 3TOH
orepaiuu cieayeT BbiOpaTh Tun Boolean
(Jlornyeckuil), a B CEKLMIO TOKYMEHTAUN
JAHHOM  omepauuu

CIelyeT  BBECTHU

MOSICHSIOIIUA ~ TEKCT: «BosBparmiaer
3HaueHue VcTrHa, ecy KIHEHT BBIOUpaeT
CHATHE HaJIMYHBIX, W 3HaucHUE JIOXKb,
€CIM  KJIMEHT BBIOMpAeT TMOJIyYCHHE
CIIPABKH O COCTOSTHUU CUCTay.

16.  Jus

baukxomaray

knacca  «KnaBuatypa

100aBUTD OTepalmIo:
«BBECTU CYMMY CHATHS HaJU4HBIX()» C
public. B

BO3Bpalacmoro

KBAaHTOPOM BUIMMOCTH

KayeCcTBE THUIIA
pe3yJibTata Ui 3TOW OIepary CIeAyeT
BeIOpaTh Tum float (/lenexHslii), a B
JTaHHOU

CCKIIHIO AJOKYMCHTAaIIUH

OmNepalny CIEAYET BBECTH MOSICHSIOIIMI

TeKCT: «BbI3BIBaeTCs mOCHE TOro, Kak
KJIMCHT BBEJI 3HAYCHHC CHUMacMOU
CYMMBI C KJIaBHATYPhI».

17. JlobaBuUTH KjIacC C HMEHEM

«YCTpPOMCTBO BBIJIAYM HAIUYHBIX», IS
KOTOpPOro BbIOpaTh crepeoTun boundary.
B cexumio JOKyMEHTallMM  JAHHOTO
KJIacCa CJEAYyEeT BBECTU MOSCHSIONIUN
TEKCT: «YcTaHaBIUBaeTCA Ha
OaHKOMAaTe».

18. Jlns ximacca «YCTpOMCTBO BbIAa4YU

HAJIMYHBIX) 100aBUTH OnepalHmIo:
«BBIIATh HAIW4YHBIE()» C KBAHTOPOM
BUJIUMOCTH public. B CEKIIUIO
JOKYMEHTAIIN! TAHHOMU onepaiuu

CJIeayCeT BBCCTH MOSICHSIOIIUM  TEKCT:

«BpI3BIBaCTCS IIOCJIC TOro, Kak

BBITTIOJIHCHO CHATHC 3anpomeHHoﬁ

KJIMCHTOM CYMMBLI CO CHUCTa».
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19. Add a class with the name “ATM
Printer” for which to select the boundary
stereotype. An explanatory text should be
entered into the documentation section of
this class: “Installed at an ATM”.

20. For the class "ATM Printer" add the
operation: "print the check ()" with the
visibility quantifier public. An
explanatory text should be entered into the
documentation section of this operation:
“Called upon an additional request from
the client”

21. Add a directional association from
the “ATM Controller” class to the “Card
Reader” class. Set the multiplicity of the
ends of this association to 1.

22. Add a directed association from the
“ATM Controller” class to the “ATM
Printer” class. Set the multiplicity of the
ends of this association to 1.

23. Add a directed association from the
“ATM Controller” class to the “ATM
Keyboard” class. Set the multiplicity of
the ends of this association to 1.

24. Add a directed association from the
“ATM Controller” class to the ‘“Cash
Dispensing Device” class. Set the
multiplicity of the ends of this association
to 1.

25. Add a directed association from the
“ATM Controller” class to the “ATM

19.
«IIpunTep bankomara», mIsI KOTOPOTO

JloGaBUTh KJIacC C HMEHEM
BbIOpaTh ctepeotun boundary. B cekuuio
JOKYMEHTAIlMU JaHHOTO KJjlacca CIexyeT
MMOSICHS IO
«YcraHaBiIMBaeTCsl Ha OaHKOMATE.
20. [na xnacca «IIpuntep bankomaray

IIO63,BI/ITI> «paciicyararb

BBCCTHU TCKCT.

OMEPALHIO:
yek()» ¢ KBaHTOpoM BuaumocTu public. B
CEKILIUIO JOKYMEHTaLIUU JAHHOU
ONEpalny CIEAYET BBECTH MOSCHSIOIINI
TEKCT: «BbI13bIBaETCSA o
JOTOJIHUTEIIBHOMY 3alIPOCy KIHMEHTA.

21. Jlo6aBuTH HAIPaBJICHHYO
acconuanuio OT kiacca «KoHTpoiep
bankomaray

K KiIaccy «YCTpPOUCTBO

YTeHUs]  KapToukw». B kauecTBe

KPAaTHOCTH KOHLIOB J3TOM acCOLHAIUHU

YCTAaHOBUTH 3HaueHue 1.
22. Jlo6aBuTH

acconmanurlo OT KJiaccCa

HAIPaBJICHHYO
«KonTtposep
baukxomaray K

kiaccy  «lIpunrtep

bankomara». B KkadecTBe KpaTHOCTH

KOHIIOB J3TOM acCOUMAIlMM YCTaHOBUTh

3Ha4yeHue |.
23. Jlo0aBUTH HaIpaBJICHHYIO
accouuanuio oT kijacca «KonTtpomep

bankomara» k kiaccy «KiaBuarypa

bankomara». B kauecTBe KpaTHOCTH
KOHIIOB J3TOM acCOLUMAIlMM YCTaHOBHUTh
3Ha4yeHue |.

24. Jlo6aBuTH HAMpaBJICHHYIO

acconmanuio OT knacca «Kontpomep
bankomara» Kk Kiaccy «YCTpPOWCTBO
BBIJAYM  HaJIM4HBIX». B Kkaudectse

KPAaTHOCTH KOHLIOB JTOM acCOLMALUHU
YCTaHOBHUTH 3HAYCHHE 1.

25. Jlo6aBUTH
accolyalmi OT Kiacca

HaIpaBJICHHYIO
«KoHntpomnep
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Screen” class. Set the multiplicity of the
ends of this association to 1.

26. Add a directional association from
the class “ATM Controller” to the class “I
Controller Bank”. As the multiplicity of
the end of this association for the first
class, set the value to *, and the
multiplicity of the end of the association
for the second class to set the value 1. As
a stereotype of this association, select
<<communicate>> from the sub-list. The
use of this stereotype means that between
these classes there must be a physical
relationship.  The  class  diagram
constructed as a result of the indicated
actions will have the following form
(Fig.17).

" = ATMmodel.xmi [modified] - Umbrello UML Modeller

bankomatay K KJ1accy «JKpaH

bankomara». B kadecTBe KpaTHOCTH
KOHIIOB 3TOM acCOLMAIlMM YCTaHOBUTHb
3Ha4eHue 1.

26. Jlo6aBUTH
accolualni OT Kiacca
bankomara» Kk Kiaccy

banka». B kauectBe KpaTHOCTH KOHIIAa

HaIpaBJICHHYIO
«KonTtposep
«IKoHnTpomiep

ATOM accouManuy g IEepBOro Kiacca
YCTaHOBUTH 3HAYEHUE *, a KPaTHOCTH
KOHIIa accolMaluy Ul BTOPOro Kiacca
YCTaHOBUTH 3HaueHue 1. B kaudecTBe
CTEpEOTHIIa JAHHOM acCOIMaIliU BHIOPATH
U3  BJIOXCHHOIO  CIIMCKa  3HA4YCHHE
<<communicate>>. [Ipumenenue
JTaHHOT'O  CTEpPEOTHIIa  O3HA4YaeT, 4YTO
MEXIy

CYIIECTBOBATh (hU3MYECKasi B3aUMOCBS3b.

3THUMH Kj1aCCaMHt JOJDKHa
HOCTpOGHHaH B PC3YyJIbTAaTC YKa3aHHBIX

JNEUCTBUI JMarpaMma KJaccoB OyJaer

UMETh crieayronuit Bus (puc. 17).
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CONCLUSION
3AKJIIOYEHUE

Class diagrams underlie the application
architecture. They can be simple and
complex.

The only way to master them is to
model them.

JlnarpamMmBbl KJIacCOB JIEKAaT B OCHOBE
apXUTEKTYpbl NpuiIoXeHus. OHUM MOTyT
OBITh IPOCTHIMU U CIIOKHBIMHU.

EnnucTBeHHBI crtOCOO OCBOUTH UX -
3TO CMOJICJINPOBATH UX.

Class diagrams, as you understand, are
extremely rich in available methods for
determining  their  properties  and
relationships.

JlnarpaMmbl  KJIaccoB, KaK  BBI

ITIOHUMAETE, YpE3BBIYAHO ooraTsl

JOCTYITHBIMU METOJIAMU JJIs1 OIIPEICIICHUS
WX CBOWCTB U OTHOIIICHUH.
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