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Abstract - System modeling in an object-oriented manner at
the initial stage of software development can be neidered as a
comprehensive knowledge presentation, which enableshe
developer practice problem domain (instead of coddd reuse and
to share responsibilities between system objects dhe high
enough level of system abstraction. Unified Modelt Language
(UML) is an industrial standard for software specification,
modeling and software development in object-orientk manner.
UML is not a methodology for how to model a systemral to
develop a software, but just a notational conventiws for
“drawing” of model elements. And developers have tadentify
model elements from problem domain based on some igalines
or their own intuition. It can arouse and frequently arise
situations, where system model is not adequate torgblem
domain and has information loss, duplication and dicrepancy.
The paper offers to use two-hemisphere model driveapproach
for system modeling at the problem domain level toavoid
problems of manual or intuitive system modeling, ad illustrates
how two-hemisphere model can be translated into swfare model
expressed in UML by using rules for graph transformaions. The
problem domain of assigning the pupils of the drivig school has
been adopted for the illustration case study.

Keywords. modeling, sequence diagram, two-
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statechart,

|I. INTRODUCTION

In general there exist two ways of looking at anftwsare
system. One way is to consider just data, includiagables,
arguments, data structures and files where theatipes are
examined only within the framework of the data. At
other way of viewing the software system is to dd&sjust
the operations performed on the data where dataofathke
secondary importance [1]. Accordingly to objectentied
software development data and operations are viavedual
importance, in spite of the fact that sometimes diatve to be
stressed and other times operations are moreatritic

The main attention during object-oriented softwar%t

development is devoted to the definition of systehjects
according to problem domain. Objects are the pynaatifacts
of the developed system and include the informatbout

data and operations together. Therefore one of tt&ee
softwar%

fundamental tasks during object-oriented
development is to define an object structure andhi@re the
responsibilities of object, i.e. to determinate tperations for
objects to perform.

Preliminary system modeling can solve the probleim
sharing responsibilities between objects. And miadelof
both system aspects — static as well as dynamiayspan
important role during object-oriented software depenent.

In the development of software system different etiog)
languages are employed at different stages of dpment

(o]

process. The author illustrates the process priegefitstly a
two-hemisphere model [2] for a business domain #rah
investigates construction of diagrams of Unified ddting
Language (UML) [3], which is a standard for objecented
modeling of the system [4].

The objective of the studies is to conduct a pnelary
exploration on using Two-hemisphere model as a lprob
domain modeling tool for developing a model of waite
system expressed by diagrams of Unified Modelingguage
(UML). Since UML is an industrial standard for seftre
specification, it is more readily understood by tweafe
developers [5].

The paper is structured as follows. Section Il ak the
essence of object-oriented software development
discusses the importance of object definition
responsibilities sharing between them during ob@atnted
system analysis and modeling.

Section 1l shortly reminds an application of two-
hemisphere model for identification of object ckssand
dependency relations between them, which are pheaisn
(6] - [7].

Sections IV and V introduces author’'s new invesioges
on application of two-hemisphere model for defuniti of
object interaction expressed in UML sequence diagaad its
further application for definition of state transits. So far
there has been shown how an aspect of system dgnami
modeling is achieved by initial presentation of kgem
domain in the form of two-hemisphere model.

Section VI illustrates an example of applicatiorttud ideas
expressed in the paper for the modeling of pupsigmsng to
driving school as a case study.

and
and

I1. ESSENCE OFOBJECTORIENTED SOFTWARE DEVELOPMENT

Object-oriented software development assumes ttah m
tention is to be devoted to identification of extis from
problem domain and to sharing responsibilities pération
execution between these objects. Therefore theofodystem
modeling becomes very important. In object-orierdgeflware
velopment the standard notation for system mogleis
nified Modeling Language (UML) [3]. UML diagramsve
a possibility to present different aspects of safevsystem,
but UML is just a notation and does not content
methodological instructions on how to model thetesys The
developer needs the information about the systembedo
developed in the form, which gives an ability tantsform this
information into UML diagrams.

Therefore software system development starts with
gathering of business information and presentatioih in the
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form suitable to be a base for further softwareteps
modeling. In classical approach this informatiorpissented
as processes to be performed and information fi@gsired
for process execution. Then this presentation ofir@ass
information has to be transformed into softwardesysmodel,
which in object-oriented manner for software depebtent
requires to present objects to interact in the fafrUML

sequence diagram [3]. Sequence diagram shows spjbeir
life lines and messages to be sent by objects-s&naied
performed by object-receivers. Sequence diagramsésl to
present dynamic aspect of the system, which inotigjgented
approach is expressed in terms of message traasieng
objects. The dynamic of interactions is definedabyordering
of the message sending and receiving actions.reseas a
basis for definition of operations performed byeait$ to be
grouped into classes, as well as to present aneetily a
dynamic aspect of class state transition.

The problem which is recently widely researchethmarea
of analysis of object interaction is formal trafsis among
models presented at the level of problem domain system
realization expressed in terms of objects, if we dealing
with object-oriented software development and udifmdel
Driven Architecture (MDA) [8]. MDA is a standard,hich
proposes the formal description of system with ngdand
requires definition of formal transitions among ratsd For
now this transition is defined only informal, somgeidelines
exist on how these transformations should be pesd; but
formal algorithms or methods have not been defiyetd And
therefore there is no CASE tool to support and rganie
process of system modeling in UML by automatic gatien
of UML diagrams from formal or informal descriptiaf the
system.

The core of this paper is a hypothesis that busipescess
and concept model contains enough information fariag
responsibilities among objects and can serve asse for
definition of object interaction by using of UML gence
diagram. Whereas UML sequence is stated as a one
ambiguous UML diagrams [9], with the implicit andfarmal
semantic that designers can give to basic sequiiageam as
a result of this conflict [10] — [12]. Two-hemispkemodel [2]
contains information about business processes andepts

and has already been used for representation oécbbj

interaction with UML communication diagram in [6lhere
only static view of the system is investigated amdordering
of message sending and receiving is missed. Novatitieor
tries also to find dependency between elementswaf- t
hemisphere model and elements of UML sequence atiagr
especially in its timing aspect.

A nature of transition from business informatiotoiobject

oriented system analysis. The first one is to idigrbjects

themselves. This task is solved by [13] — [14]gbmeral the
analysis of entity relationship [15] can serve abase for
object identification of the software system. Ar tsecond
activity of object-oriented system analysis is salled

“sharing of responsibilities” among objects, whiishnot so
trivial and is stated for solving by the authortioé paper. The
main task to be defined is which operation willdbecuted by
which object and in which time sequence.

Rumbaugh [13] proposes to solve the problem of riagle
of object interaction with construction of sequertdiagram
based on analysis of trace scenarios. Jacobsonn&irallel
with  Rumbaugh proposes to base creation of sequence
diagram on description of use cases. Use casendapproach
is one of the methods for obtaining of object iat¢ion. A set
of problems is related with the use cases in [17].

As well as object-oriented approach views the lasgpects
of the system, the data and the operations, theelimgdof
problem domain already has to concentrates on bHuothe
aspects. The two-hemisphere model driven apprazicmay
be considered as a version of business process| daden
approach. The approach addresses the followingesssu
currently relevant in software development:

e Business process models are usually developed in a
comparatively high level of abstraction and rargin
down all needed details for software development;
Diagrams preferred by business team differs frooseh
preferred by software developers.

Therefore the two-hemisphere model driven approach
utilizes the problem domain concept model and thsirtess
process model for driving the software developnpeatess in
object-oriented manner. It is based on sophisticatedels,
but it enables the generation of simpler modelsnfrthe
sophisticated ones in order to support developmeht
stdikeholders’ tacit knowledge. An essence of twimibphere
model and its application for the definition ofigttural aspect
of the system is described in the next section.

[Il.  DEFINITION OF OBJECTCLASSESBASED ONTWO-
HEMISPHEREM ODEL

Two-hemisphere model driven (2HMD) approach [2]
proposes the application of business process nmudelnd
concept modeling to represent systems in the phatfo
independent manner and describes how to transfoisinéss
process models into UML models. For the first tire
strategy was proposed in [18], where the geneeahémwork
for object-oriented software development was prieseand

interaction is found in the definition of which pesses have the jgea of the usage of two interrelated modelssédtware
to be performed in the system and which performédt wgystem development was stated and discussed. Tategst
execute exact process at the software level ofeByst sypports gradual model transformation from probtesmain

modeling. In order to identify a performer of thegess at the
software level of system presentation the processth be
analyzed with the aim to define a software openatio
execute the process and to notice the object tfonperthis
operation. So far two general steps can be defioedbject-
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models into program components, where problem domai
models reflect two fundamental things: system fiomihg
(processes) and structure (concepts and theiimest

Fig. 1 shows the schema of two-hemisphere modekqdri
approach for system development [19].
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Fig. 1. Transformations from two-hemisphere mantal class diagram under
2HMD approach

The schema presents the way how elements of bgsin
process model (graph G1 in Fig. 1) and concept in@plaph
G2 in Fig.2) are transformed into elements of UM
communication diagram (graph G3 in Fig.1) and tleto
class diagram (graph G4 in Fig. 1).

A notation of the business process model (graphnGiig.
1), which reflects functional perspectives of thelpem and
application domains, is optional, however, it musflect
business processes and information
information flows have to be typed by correspondingcepts
in the concept model (graph G2 in Fig. 1), whichused in
parallel with business process model. A conceptehfidi] is
a variation of well known entity relationship (ER)agram
notation [15] and consists of concepts (i.e. exgitbr objects)
and their attributes. The notational conventions tab-
hemisphere model borrowed from GRAPES notation {202
a possibility to address concepts in concept mottel
information flows (e.g. events) in process model.

The transformations of graphs G1 and G3 using
intermediate model are shown in Fig. 2. The proocasdel of
two-hemisphere model is represented as a graphPGUY),
where P= {P1, P2, P3, P4, P5} is the set of sydteisiness
processes, and U' = {A', B, C', D, E'| F} is tlset of
information flows among the processes, which imtare
typed by concepts of concept model — a set U =B(AC, D,
E, F, G) (not shown in Fig. 2).

Transformation of process model into so calledrmegliate
model is made in a direct way of graph transforama{21],
where the arcs of graph of business processesaasfdrmed
into nodes of intermediate model. And the nodegraph of
business processes are transformed into the arcs

f Sumeag N

Process model

F C D

E

J

flows [2]. An

intermediate model. Then intermediate model is aedr
according to notational conventions of UML commuation
diagram (graph G3 in Fig. 1 and 2), using a setarfcepts,
defined in concept model — (model G2 in Fig. 1)a@r G3
(P, U) corresponds to UML communication diagram,
discussed above. There is a set of nodes U= {AG,B), E, F,
G}, which is based on the same set of elementsoatept
model and represents objects, received from the)'saind set
of arcs P= {P1, P2, P3, P4, P5}, which represetgractions
between objects in a form of methods to performmuobject
interaction. During transition from G1 to G3 thrdug
intermediate model each process and each data itow
transferred into  corresponding elements of UML
communication diagram [7].

as

®SThe investigation of 2HMD approach under the statetis

of MDA in [7] shows that approach could be applifed

I‘generation of several elements of class diagrammeha to

generate class names, attributes, methods andabéirets of
class relationships. The analysis of two-hemisphacdel
proposed in [19] and the application of two-hemésghmodel
for knowledge architecture development in the taSlstudy
rogram development presented in [6] make us toktthat
ﬁotational conventions of UML communication diagrasn
more suitable for definitions of formal transforimoats of two-
hemisphere model into object interaction and then tlass
diagram, than the application of UML sequence d@iagr
However, the aspect of time sequence, which is
component of UML sequence diagram and is not shown
communication diagram, is missed in this case. #hiedauthor
of the paper now is investigating the possibilitysave time
aspect in transition from two-hemisphere model ibtviL
sequence diagram through the defined transformetion

a

4kcordance with an initial idea presented in [18].

IV. DEFINITION OFOBJECTINTERACTION BASED ONTWO-
HEMISPHEREM ODEL

In UML models, objects interact to implement beloavi
UML has two kinds of diagrams to reflect objecteiatction —
communication and sequence diagrams. Communication
diagram allows observing the common interactiorolofects
in the system mainly focused on associations betvadgects
and time aspect is not stressed in the communicaimgram.
Sequence diagram shows interaction of objects Xecuion
ofsconcrete use case or business function expiedsme

Fig. 2. Graph transformations from graph of prea@edel through intermediate model into UML comneatipn diagram
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Fig. 3. Analysis of verb and noun phrases in twolsphere model and related object interaction

aspect as a main focus of the modeling. Hypothéticthe
transformation from two-hemisphere model into modél
object communication is possible [7]. However, thisper
analyzes the possibility to generate all
information for object interaction (especially timemponent
of that) in terms of UML sequence diagram. The mgén of

the neagss

message has an object-sender and object-receivetheof
message, which has to perform the action definedha
message.

Direct transformation of graph of business processéo
the graph of object communication defined in [6lves the
problem of identification of object-sender and @bjeeceiver

elements of sequence diagram needs an examinafion obthe exact message by the application of sevmrdines of

elements of two-hemisphere model, which is preseras
business process model related with concept m&dejuence
diagram consists of objects, their life-lines andssages
which they have to send to other objects. Objegttification

is based on the analysis of noun phrases in problemain

description [13], where it is presented in the foofntwo-

hemisphere model and contains the information apralilem

domain, where noun phrases are defined for evemts)( of
business process model and concepts of concept! rieme
Fig. 3). Therefore it is possible to suggest thegadiption of
an event in business process with its defined statecture in
concept model can serve as a basis for identificadf object
in sequence diagram.

The transformation of two-hemisphere model
communication diagram is performed in a direct wagraph
transformation, where arcs of graph of businessqsses are
transformed into the nodes of graph of object comation.
As for UML sequence diagram, the description oaant in
business process with its defined data structureoimcept
model can serve as basis for definition of objedtich is a
node of its life line. The analysis of verb phrgsee Fig. 3)
makes it possible to suggest that the name of bssiprocess
has to be a base for the definition of messageeqfience
diagram to be performed by object-receiver of thisssage.
And if the name of the business process is defingle form,
where the first word is a verb, we can assumethi®hame of
the exact message will be the same as the namasaoidss
process. According to the notation of sequencerdiagn [3]

40

graph theory [21], where nodes of graph of busipessesses
have to be transformed into arcs of object comnatito and
arcs of graph of business processes and be tramsfointo
nodes of object communication. The same assumptonbe
applied for the definition of objects in sequendagdam —
object sender will be defined by incoming arc chebprocess
in the model of business processes and objectwerceilll be
defined by outgoing arc of exact process in the ehanf
business processes (see an example in Fig.3). fohere
message defined for execution exact process innbssi
process diagram will be sent by the object defimedhe
incoming arc of exact business process and recdiyethe
object in the outgoing arc of exact business pmces

into Authors’ experiments on the assumptions proposexeab

have found the variety of combinations of input andput
events for business processes. The problem ofvristy is
that it is not always possible to define the eletmeaf
sequence diagram in direct way. Several cases,enfrecess
has two incomes (e.g. process P2 in Fig. 2), requan
investigations on the definition of the object-sendof
message.

Whereas the construction of object communicatiod an
further definition of class structure was avoidedsolve this
problem, because the main aspect was stated aslagrwith
the aspect of who will be the object-receiver af thethod.
Moreover the variety of combinations of incomingdan
outgoing events under the transformations from two-
hemisphere model to communication diagram with hiewrt
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transition to class diagram gives a possibility define
different relations among classes, for example egmfions,
generalization and so on [22].

V.DEFINITION OF STATE TRANSITION BASED ONTWO-
HEMISPHEREMODEL

As for sequence diagram, this variety may be a lbase
definition of timing aspect, and may serve for [t
modeling of object behavior with UML state tranmiti
diagram in correspondence with object-oriented rearfor
definition of class behavior.

UML state charts are based on finite-state machirséisg
an extended Harel's [23] statechart notation ared wsed to
represent behavior of an object. State charts itbesarternal
object behavior using states and transitions anstatgs. Such
transitions are triggered by events, and they aaiude
conditions [24]. As far as one hemisphere of twaisphere
model is related to functional perspective of tlgetam, it is
possible to assume, that presentation of systemviimhat the
problem domain level can be naturally overcomingo in
elements of state charts through presentation gecbb
interaction.

| Object : Class |

operationt ()
dperation?2 () D

operation3 ( )

[N
do/operationt()

do/operatiord)

Fragment of object
interaction

Corresponding
sequence of operations

Fig. 4. Transition from object interaction expexssin UML sequence
diagram into state charts

is illustrated in Fig. 4. This example is trivigince there are
no choices or concurrency. In this case the cneasojust
simple transition from operations defined for obj@teraction
into a form of state charts. The notational coniarst of

process model in two-hemisphere model gives arityalid

operate also with more complicated object intecasti and
enables to define parallel and nested blocks ¢é staarts.

Whereas the traditional way of mapping a sequence VI. AN ILLUSTRATIVE EXAMPLE OF TWO-HEMISPHERE

diagram lifeline to a state machine for that objiecto have
the operations sent to that object being triggenéy of the
transition and the messages which originate fraah ¢bject as
actions in a transition label. General schemaafsformation
of elements of object interaction into elementsstatechart
diagrams is shown in Fig. 4.

As far as state charts are the most formal asgelciMi.,
they provide a natural basis for test data germradind can
serve as a mean for verification of the transforomst defined.
To understand the last consideration, very simgaifexample

MODEL APPLICATION

The simplified version of the business process tfoe
application of the pupil of the driving school ieflected in
two-hemisphere model shown in Fig. 5.

The sketch of the corresponding sequence diagrahmisn
in Fig. 6.

Several fragments of the sketch of the sequencgraiia
allow discussing the ability to define more comaled set of
elements, such as interaction frames for parafierating and
alternatives, different types of messages, anchso o

o ———— o — — -~
{ apply forlearning II form group \I | Applicant data | | Group blank |
« __(applicant) _’ \ (director) J -
_TTm=== S o e e _name _t|me
applicant data blanks cfkavailat),lggroups
(look for appropriate group ) [ ]
1 |
applicant data appr opriate group
A4
_———— add applicant to grou - | | | |

lf'(;rm listof teachers™ ( i group ) ,’form st of mstructors.‘\ Teacher data Instructor data
|\ (director) _ group blank with appiicant data \ (director) ,’
(assign start date of learning ) . [load | [load ]
teacher data instructor data

group blank with applicant datgroup blank with applicant data
y<

{assign teacher for group )

(assign instructor for applicant )

group blank with applicant data and teacher driving card
— V
( prepare group registerﬂj
T

oroup register\'f/or submission

( assign learning dates )

group register with learning dates

driving card with learning dates
¢ Team aiving N

N i) _

¢ Tleamntheory N

\e__bw)__.

Process model

learning dates
[examination daia_

learning dates
[e@minaion eia |

Concept model

Fig. 5. Two-hemisphere model of the applicatiopuail to the driving school
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:Applicant : Applicant data| :Director | : Group blank | | : Teacher data | | : Instructor data | | : Driving card | | : Group register : Pupil
[par ] .
apply for learning
form group ()
look for appropriate group ()

[par J

form list pf teachers ()

approprate teacher

assign teacher for grogip ()

Tor TRt oF InSTr s |

appropriate instrutor

assign insfjuctor for applicant ()

—_—— e ——— —— a
prepare greup register ()
pr assign earning} dates (
learn theory
dssign learning dates {)
learn drking

Sequence diagram

Fig. 6. The corresponding UML sequence diagramsframed from two-hemisphere model shown in Fig. 5

| - Groun bl
M&Oﬁ\.
lookforappropriate g roug)

N
do/form_group()

/’

\_do/look for.appropriate group) /
\V/
, :{> C
add appicant o group() N
assigr1 start date of leaming)

Fragment of object
interaction

do/add applicant_to_group() /
Vi

L/

do / assign_start_date_of leaming

;
N 0/
d N
\ J

do/ assign_teacher_for group()

Corresponding
sequence of operations

Fig. 7. The sequence of object operations defindtie form of state chart
generated from the corresponding fragment of olijeetaction.

For example, the fact that y-axis is a time axisbwth
diagrams (process model and sequence diagram)eamah$ic
conventions for process modeling that process can
performed when all incoming information flows arengrated
from their execution processes. It gives authoagsume that
process “form list of teachers” and “form list afstructors”
with all their successors, which are two paraltalgfnents in
process model, seem to be disjunct fragments inebelting
UML sequence diagram.

states a set of possible directions for future aede on
application of two-hemisphere model for object-ntésl
modeling of the system in UML.

One more interesting fragment of object interacti®rhe
process “assign learning dates”. The fact, thatptioeess has
two outgoing information flows, which are defines @nes of
different data type, let author to assume, thatrobmessage
“assign learning dates” should be sent to bothaibje “group
register” and driving card”. As well as for thisrtiicial”
example this assumption is proved also for sevemate
sophisticated real world examples, where all thalagical
fragments give the same result.

The state transition diagram generated for thenfieag of
object behavior is shown in Fig. 7.

VII. CONCLUSIONS

The purpose of a model-driven approach is to siracthe
modeling process, providing the base of researobctibns
which explain how to consider general models atate¢hem
with more specific information about platforms, feemance
Bnd so on. Two-hemisphere approach is already ssitdky
applied for encapsulation of attributes and methaus
system classes [7], as well as the definition dditi@nships
between classes is presented in [22]. The ideasepred in
this paper are a step forward of the author’s itigasons in
the application of two-hemisphere model for sofevaystem
development in object-oriented manner and the geio@r of

Therefore the corresponding sequence of messagtngen gitferent elements of system model viewing the esysfrom

is taken into parallel interaction frame. In aduliti the
diagram starts with two messages sent at the simnee but
really the system requires, that both processe® liavbe
completed before the process “look for approprigteup”
should start. For now the interaction frame for giat
messages is arranged for both messages to bebserthis
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different aspect.

The contribution of the paper can thus be summares
follows. First, author identifies how concepts usediifferent
levels of object-oriented software design fit tdpet
e at the level of domain modeling two-hemisphere nhixle

considered,;
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e atthe level of software modeling UML sequence diay  [5]
class diagram and state transition are receivatierway
of formal transitions from elements of two- hemiegh [
model into elements specified by UML.
As far as two-hemisphere model driven approacloduces
another (additional) modeling step between system
specification and software development, the questis [7]

whether the benefits of formal transformation pikewa not.
But modeling of business processes and prelimirgata
structure is not new strategy for requirement asialyand
companies are common with business process modelit$y

techniques or at least they employ particularriess process

description frameworks.

modeling tools (such as ARIS, IBM products, Spaoit\8are
Architect etc.) and their open source analoguesaastrong [10]
motivation to base software development on the nassi
process model rather than on any other soft or havdels.
Therefore formal transformation of two-hemispheredei
into UML diagrams shall step in and try to acqusdtware
requirements.

This paper shows the strategy of two-hemisphereemo

application for generation of UML sequence diagramd its
further usage for construction of class state ttiams. The

two-hemisphere model driven approach proposes fdyap

transformations from business process model inurmtion
with concept model into scenarios for object intdms by
direct transformation of object messages from thenents of
process model. Appropriate interacting objects extacted
from the elements of concept model.

A tool for generation of class diagram from two-tgphere

model is developed and presented in [25]. The edfient of
the tool with an ability to define elements of alijeteraction
in the form suitable for UML diagramming tools cée
defined as a step for author’s future research.
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OksanaNikiforova. Sistemas modeéSana vienotaj modekSanas valod ar divu pusloZzu modeli vadimo pieeju

Objektorientta sistmas mod&Sana programmairtas izstides g§kuma var it uzskatta ka vispusga ziraSanu attloSana, kagauj izstidatajam lietot probémas
vides attlojumu (koda viet) atkartotai lietoSanai un atbifdu sadaBanai starp si&mnas objektiem pietiekami augstagisEmas abstrakd Vienota
modekSanas valoda (UML) ir indusiitais standarts programniahs specifikcijai, modeESanai un programmas izstidei, lietojot objektorierdtu
tehnolgiju. UML nav metodolgija sisEmas modi un programmatas izstddei, bet tikai natcijas pismémumi, kas naida K apZmet modda elementus. Un
izstradatajiem ir spiesti identifiet modda elementus no praivhas vides, vadotiesép atsevifam rekomendcijam vai balstoties uz savu intiju. Tas var
izraist un biezi vien izraisa sificijas, kad izveidotais si@has modelis neatbilst praphas videi vai satur pretrigu infornmiciju, informacijas zudumus vai
dubkSanas. Rakatir piedavats lietot divpusloZzu modeadamo pieeju sigtmas modeé&Sanai proldmvides Tmen, lai izvaifitos no problertiskam situacijam,
kas rodas intuivas vai manalas modéa izstiides gaguma. Raksts ilust ka divpuslozu modelis vart transforngts UML izteikta programmatras model
lietojot grafu transforriicijas likumus. Kursantu pieteikS@ntcibam autoskd abstraktais piears ir lietots, lai ilustétu piedivatas idejas real&iju.

Oxcana Hukndoposa. Moaennposanue cuctembl Ha UML ¢ moMoLIbIO MOAX01a, OCHOBBIBAIOIIEr0Cs HA ABYX-TIOJIyIIAPHEBOIi MO1eIH
OGBbEKTHO-OPHEHTHPOBAHHOE MOACIMPOBAHNE CHCTEMBI Ha HAYalbHOM 3Talre pa3paboTKH MPOrPaMMHOIO 00EeCIICYEHHs MTO3HLHOHUPYETCs KaK BCECTOPOHHEE
OTOOpaKeHHE 3HAHMii, KOTOPOE B CBOKO OYEpEAb MO3BOJACT pa3pabOTYMKAM HCIIONB30BaTh MOZENIb MPOOIeMHOM obnactH (BMECTO KOZa) Ul IOBTOPHOTO
UCIIONB30BAHMUS U PACIIPEAEIICHUS OTBETCTBEHHOCTH MEXIy KJIACCAMH CHCTEMbl Ha JJOCTATOYHO BBICOTOM YPOBHE a0CTpakuu. EAUHBIN SI36IK MOIETHPOBAHHS
(anrn. Unified Modeling Language - UMLgBiisiercst MHAYCTPHAIBHBIM CTAHIaPTOM B 00J1aCTH CrieHU(UKALMH, MOJCITUPOBAHHUS U pa3pabOTKH POrPAMMHOIO
obecrieyeHnsl, a MMEHHO HCIONb3ysl OOBEKTHO-OPHEHTHPOBaHHBIH mnoxxox. UML He siBisiercs MeTomonormeil it pa3palOTKH MOZENHM CHCTEMBI U
COOTBETCTBEHHO HE COJAEPIKHUT OMUCAHMUS HTAIOB TIOCTPOCHHS MOJEIH U MPABUII HACHTH(UKALME DIEMEHTOB U3 OMHCAHMS POOJIEMHOI 00IaCTH, a OMICHIBAET
TOJNBKO CHCTEMY OGO3HAYCHHUs JIEMEHTOM MOJIENU M SBISETCS CPENCTBOM «PUCOBaHUS» Mozenu. Takum o6Gpa3oM pa3spabOTUMKU BBIHYKICHBI CIENOBATH
OTPBIBHCTBIM PEKOMEHJALMAM 110 Pa3paboTKe MOIEIH CHCTEMBl M3 PasiMYHBIX UCTOYHHKOB M CBOCH MHTYHIMH, Y9TO B CBOIO OYepEdb MOXKET NPHBECTH U
3a4acTyl0 NMPHUBOJUT K CHTYal[HsiM, KOTJa MOJENb CHCTEMBI COIEPIKHT HECOOTBETCTBYIOLIYIO MPOOIEMHON 00sacTH MH(MOpPMALKs, KOTOPasi TaK JKe SBISETCS
HE/IOCTATOYHOI, TIPOTHBOPEYMBO WM HEMOJHON. B cTaThe mpeimaraercs UCIonb30BaTh MOAX0/, OCHOBBIBAIOIIMIICS Ha IBYX-TOIYIIAPUEBON MOJEIH, YTOOBI
n30exKaTh MOXOOHBIX MPOOIEMAaTHYHBIX cuTyauuii. CTaThst WUTFOCTPUPYET KakK ABYX-TIOdyLIApHEBas MOICIb MOXKET ObITh TPAaHCGOPMHUPOBAHA B JHATPAMMBI,
ommcannble Ha s3pike UML, ¢ momompio 3akoHOB mpeoOpaxkerns rpados. C moMowpio aGCTpakTHOro MPHUMEpa 3alliCH KYpCaHTa B aBTOLIKONY MOKasaHa
peanuzanys NpeIoKEeHHON Hieu.
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