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sagadasaxado davebis biznes-procesebis modelireba

rigebis Teoriis safuZvelze da programuli realizacia

marine bitaraSvili, ana ramiSvili, beqa uruSaZe,

nana miqiaSvili
saqarTvelos teqnikuri universiteti

reziume

ganixileba Semosavlebis samsaxuris sagadasaxado davebis marTvis sainformacio

sistemaSi saqmiswarmoebis biznes-procesebis unificirebuli da maTematikuri modelebi

UML-teqnologiisa da rigebis Teoriis safuZvelze. .NET platformaze damuSavebulia

programuli sistema da momxmarebelTa interfeisebi M/M/1 da M/M/m tipis qselebis

maxasiaTeblebis avtomatizebuli analizisaTvs.

sakvanZo sityvebi: sainformacio sistema. sagadasaxado davebi. biznes-procesi. UML-
teqnologia. maTematikuri modelireba. rigebis Teoria.

1. Sesavali

masobriv momsaxurebis sistemebSi Semaval da gamomaval moTxovnaTaA nakadis

intensivobis gamosaTvleli meTodi aris erT-erTi ZiriTadi sakiTxi. ingliseli

maTematikosis, david kendalis notaciis mixedviT, rigebis Teoriis standartizaciis da

klasifikaciis sakiTxebze, SeiZleba rigebis aRweris gafarToebuli modelis eqvseuliT

warmodgena [1]:

< А/S/c/K/N/D >, sadac

A rigSi moTxovnebis Semosvlis statistikuri ganawilebaa (M, Tu procesi

markovulia); S - rigSi moTxovnis momsaxurebis ganawileba (M-markovuli an

eqsponencialuri, E-erlangis ganawileba, G-saerTo ganawileba da a.S.); c – identuri

momsaxure obieqtebis raodenoba ( ≥ 1); K-klientebis max-raodenobaa, romelTa

momsaxureba xdeba (Tu K-ze metia, maSin klienti ar icdis rigSi. Tu K araa mocemuli,

maSin klientebis raodenobaze araa SezRudva, usasruloa); N-klientTa max-raodenoba,
romelic SeiZleba movides sistemaSi (Tu araa mocemuli, maSin ∞). D-momsaxurebis

disciplina (FIFO, LIFO, SIRO (Servise In Random Order), PNPN (Priority service an PS
(Priority service)). markovis procesebi TamaSobs fundamentur rols masobrivi momsaxurebis

sistemebis kvlevisas.

2. ZiriTadi nawili

M/M/1 sistemis stacionalur reJimSi muSaobis erT-erTi mniSvnelovani pirobaa,

rom Semavali da gamomavali nakadi iyos Tanabari, am principis gaTvaliswinebiT arsebobs

klasikuri M/M/1 saxis sistema, romelsac gamravlebis da gaqrobis sistemas uwodeben [2].

gamravlebisa da gaqrobis process aqvs erTi metad mniSvnelovani Tviseba: drois is

Sualedi, ra momentSic  xdeba gamravleba da drois Sualedi, ra momentSic  xdeba

gaqroba (rodesac sistema ar aris Tavisufali da ver Rebulobs moTxovnebs) aRiwereba

ganawilebis maCvenebliani kanoniT (es miuTiTebs imas, rom procesi aris markovuli). es

procesi zogadad SeiZleba CamovayaliboT Semdegnairad: M/M/1 saxis sistema aris iseTi

sistema, sadac drois Sualedi mezobel moTxovnaTa Soris ganawilebulia maCvenebliani
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kanoniT, agreTve momsaxurebis droc ganawilebulia maCvenebliani kanoniT da sistema

Seicavs mxolod erT momsaxure mowyobilobas.

sagadasaxado davis warmoebis

procesebis magaliTze davinaxavT, rom

ukve gansaxilvelad miRebuli

saCivrebis rigSi dgomis procesi

M/M/1 sistemas ganekuTvneba, radganac

davebis ganmxilveli organo aris erTi

momsaxure aparati (miuxedavad imisa,

Tu ramdeni wevrisagan Sedgeba igi). es

biznes-procesi aRwerilia 1-el naxaz-

ze Activity–diagramis saSualebiT [3].

Tu aviRebT koeficientebisTvis

Semdeg mniSvnelobebs:

es miuTiTebs, rom gamravlebis

yvela intensivoba λ aris mudmivi da Tanabari, agreTve gaqrobis yvela intensivobac μ
aris mudmivi da Tanabari. am SemTxvevaSi or mezobel moTxovnas Soris Sualedis saSualo

sigrZe tolia: da momsaxurebis saSualo dro ki ;

daes ganpirobebulia imiT, rom orive SemTxveviTi sidide

ganawilebulia maCvenebliani kanoniT. aRsaniSnavia is garemoeba, rom sistemis

mdgomareobis sivrce aris usasrulo da rom moTxovnaTa momsaxureba xorcieldeba maTi

dadgomis TanamimdevrobiT. gadasasvlelTa intensivobis diagrama M/M/1 tipisTvis

mocemulia me-2 naxazze [2].

nax.2. gadasasvlelTa intensivobis diagrama M/M/1 tipisTvis

albaToba imisa, rom sistemaSi yvela moTxovna dadgeba momsaxurebaze tolia [9]:

aucilebeli da sakmarisi piroba imisa, rom M/M/1 sistema iyos ergodiuli, unda

sruldebodes utoloba .

ganvixiloT M/M/m sistema, romelsac aqvs moTxovnaTa ganusazRvreli raodenobis

miRebis saSualeba da dayenebul moTxovnaTa mudmivi intensivoba. CavTvaloT, rom

sistemaSi SeiZleba gamoyenebul iqnas maqsimum m momsaxure mowyobiloba. am pirobis

formulireba SesaZlebelia gamravlebisa da gaqrobis procesis daxmarebiT:
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utolobidan Cans, rom mocemul SemTxvevaSi ergodiulobis pirobas aqvs Semdegi

saxe: ; gadasasvlelebis intensivobis diagrama me-3 naxazzea mocemuli [2].

nax.3

es diagrama asaxavs momsaxure mowyobilobasTan warmoqmnili rigis SemTxvevaSi

moTxovna rogor gadadis uaxloes momsaxure xelsawyoSi. albaToba imisa, rom sistemaSi

Semosuli k moTxovna dadgeba Tu ara momsaxurebaze, tolia:

Pk= P0 , k=0,1,2,...

Cveni sistemis SemTxvevaSi M/M/m tipis sistemas ganekuTvneba momCivnis mier

saCivris Setanis procesi, rodesac erTi operatori dakavebulia da mas sxva Tavisufal

opertorTan aqvs mimarTvis

saSualeba an uwevs rigis

dakaveba. es procesi aRwerilia

Activity – diagramis da rigebis

qselis saSualebiT (nax.4-5).
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zemoT moyvanili erTarxiani da mravalarxiani modelebisaTvis agebulia

sainformacio sistema Visual C#.NET progarmirebis enis saSualebiT, sadac rigebis M/M/1
da M/M/m sistemebisTvis  damaxasiaTebeli parametrebis mixedviT Seitaneba Sesabamisi

cvladebi da „gamoTvla“ Rilakze daWeriT miiReba Sedegebi, romlebic masobrivi

momsaxurebis sistemebSi rigebis analizis da samarTavad gamoiyeneba (nax.6).

alternatiuli varianti saSemosavlo samsaxuris davebis gadawyvetis amocanis

kvlevisaTvis aris specialuri programuli paketi WinPepsy [4]. sistemis  modeli

SeiZleba warmovadginoT

Ria qselis saxT (nax.7),

romelSic Semavali nakadi

momCivanTa rigis saxiTaa

mocemuli (marcxena xuT-

kuTxedi). maT registra-

cias emsaxureba ramdenime

operatori (M/M/m tipi).
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saCivris gacnoba da gansaxilvelad momzadeba iTvaliswinebs xarvezebis gasworebas

(M/M/1 tipi), romlis Semdegac masalebi Sedis saregistracio ganyofilebaSi xelaxlad.

Tu yvelaferi wesrigSia, maSin saCivari gadadis ganxilvis blokSi (M/M/1 tipi).

procesi sruldeba (gamosasvleli xuTkuTxedi).

WinPepsy instrumentiT mimdinare procesebis analizisTvis unda iyos
gaTvaliswinebuli masobrivi momsaxurebis sistemis Semdegi faqtorebi: magaliTad, Cven

SemTxvevaSi Semosavlebis samsaxuri; davebis ganxilvis sabWo; ganacxadi (saCivari); rigi;

Semosuli ganacxadis (saCivrebis) intensivoba; momsaxurebis intensivoba; saSualo dro,
romelic ganacxads (saCivars) esaWiroeba rigSi dgomisas; rigis saSualo sigrZe; saSualo

dro, romelic esaWiroeba ganacxads (saCivars) sistemaSi momsaxurebisaTvis (miReba-

ganxilva); momsaxure sistemaSi klientTa (momCivanTa) saSualo ricxvi; sistemis
momsaxurebis xarji; lodinis xarji.

sqemaze moyvanilia erT- da mravalarxiani modelebis magalTi da zemoT CamoTvlili

faqtorebis gaTvaliswinebiT WinPepsy–Si gaiTvleba Sesabamisi mniSvnelobebi, rigebis

M/M/1 da M/M/m sistemebisTvis  damaxasiaTebeli parametrebis mixedviT.

3. daskvna

korporaciuli menejmentis sistemebis modelirebisa da analizisTvis, gansakuTrebiT

ki resursebis marTvis sakiTxebSi, rigebis Teoriis da misi instrumentuli saSualebebis

gamoyeneba sainJinro amocanebis gadasawyvetad, amaRlebs organizaciis momsaxurebis

efeqturobas, agreTve ganapirobebs droiTi da materialuri xarjebis Semcirebas.
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BUSINESS PROCESS MODELING FOR THE TAX DISPUTES  BASED ON
THE THEORY OF QUEUES AND SOFTWARE SYSTEM IMPLEMENTATION

Bitarashvili Marine, Ramishvli Anna, Urushadze Beka, Mikiashvili Nana
Georgian Technical University

Summary
Unified and mathematical models of business processes for workflow of tax dispute for the tax

service are considered based on the UML-technology and the theory of queues. Software system and
user interfaces are developed based on .NET for conducting automated analysis of M/M/1 and M/M/m
network type characteristics.

МОДЕЛИРОВАНИЕ И ПРОГРАММНАЯ РЕАЛИЗАЦИЯ БИЗНЕС-ПРОЦЕССОВ
НАЛОГОВЫХ СПОРОВ НА ОСНОВЕ ТЕОРИИ ОЧЕРЕДЕЙ

Битарашвили М., Рамишвили А., Урушадзе Б., Микиашвили Н.
Грузинский Технический Университет

Резюме
Рассматриваются унифицированные и математические модели бизнес-процессов

делопроизводства налоговых споров для апелляционной службы на основе UML-технологии и
теории очередей. На платформе .NET разработаны программная система и пользовательские
интерфейсы для автоматизированного анализа характеристик сетей типов M/M/1 и M/M/m.


