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modelebis agebis Tanamedrove koncefciis analizi
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reziume

ganxilulia biznes-procesebis modelirebis ZiriTadi klasikuri standartuli sistemebi –
IDEF0, IDEF3, DFD da axali klasikuri, Tanamedrove standarti – BPMN (Business Process Modeling
Notation) – notacia biznes-procesebis modelirebisaTvis. agreTve mimoxilulia biznes-procesebis

imitaciuri modelirebis yvelaze cnobili da gavrcelebuli sistemebi: GPSS, Arena da AnyLogic da

gamoTvliTi qselebis modelirebaze orientirebuli programuli sistemebi: COMNET da NetMaker.
sakvanZo sityvebi: imitaciuri modelireba. kompiuteruli qselebi. sainformacio

teqnologiebi. biznes-procesebi.

1. Sesavali

dResdReobiT nebismieri sawarmos biznes-procesebis analizi, maTi reinJineringi da

avtomatizacia warmoadgens menejmentis Teoriisa da sainformacio teqnologiebis Sepirapirebis

aqtualur Temas.

sainformacio teqnologiebis gamoyenebiT biznes-procesebis efeqturi formirebis amocana

aqtualuria ara mxolod misi danergvis, aramed misi Semdgomi ganviTarebis etapebze. biznes-

procesebis marTvis sistemis BPMS (Business Process Management System) da Sesamabisi modelis

damuSaveba uzrunvelyofs biznes-procesebis efeqtur Sesrulebasa da kontrols.

2. ZiriTadi nawili

rTuli biznes-procesebis zusti efeqturobis raodenobrivi Sefasebis realuri suraTis

misaRebad gamoiyeneba imitaciuri modelireba. rTuli imitaciuri modelis ageba sakmaod

Sromatevad samuSaos warmoadgens, amdenad misi avtomatizacia sasurvelia, raTa SesaZlebeli iyos

operatiulad ganvaxorcieloT biznes-procesebSi mizanmimarTuli cvlilbebi. am miznisaTvis

gamoiyeneba BPM-sistema. aseTi tipis sistemis saSualebiT SesaZlebelia biznes-procesebSi

nebismieri saxis koreqtivis Setana. BPM-sistemebi uzrunvelyofs umokles gzas biznes-procesebis

formulirebidan maT efeqtur Sesrulebamde.

naSromis mizans warmoadgens biznes-procesebis da kompiuteruli qselebis imitaciuri

modelis avtomatizebuli sistemis Seqmnis Tanamedrove koncefciis analizi.

rogorc cnobilia, biznes-procesebis modelirebis ZiriTadi klasikuri standartuli

sistemebia – IDEF0, IDEF3, DFD.

1) IDEF0 (funqcionaluri modelireba) _ funqcionaluri modelirebisa da grafikuli

notaciiis meTodologia, romelic gankuTvnilia biznes-procesebis formalizaciisa da

aRwerisaTvis.

2) IDEF3 (biznes-procesebis aRwera) _ sistemaSi mimdinare procesebis dokumentirebis

standarti da meTodologia. igi farTod gamoiyeneba sainformacio teqnologiebSi,

rogorc biznes-procesebis vizualuri modelire-bis instrumenti.

3) DFD (monacemTa nakadebis diagrama) _ gamoiyeneba organizaciis biznes-procesebis

modelirebisaTvis.

BPWin aris instrumentuli saSualeba, romelic damuSavebulia `Logic Works~ kompaniaSi.
rogorc dasaxelebidan Cans, BP (Business Process) miuTiTebs biznes-procesebs da Win sufiqsi

grაfikul operaciul sistemas. BPWin garemoSi SesaZlebelia modelirebis zemoT CamoTvlili

sami meTodologiis ganxorcileba. Aam sami standartidan TiToeuli warmoadgens unikalurs.

Mmagram maTi erToblioba gvaZlevs procesebis modelirebis mTliani suraTis analitikas [1,2].

2000 wels gamoCnda axali klasikuri, Tanamedrove standarti – BPMN (Business Process
Modeling Notation) – notacia biznes-procesebis modelirebisaTvis, romelic damuSavda BPMI
(Business Process Management Initiative) koaliciis mier da Tanamedrove pirobebSi mas aqvs OMG
(Object Management Group) konsorciumis mxardaWera [3]. BPMN warmoadgens biznes-procesebis
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aRweris `de-faqto~ standarts. mis mizans warmoadgens standartuli notaciis Seqmna, romelic

xelmisawvdomi iqneba yvela biznes –momxmareblisaTvis. biznes-momxmareblebSi Sedis biznes-
analitikosebi, romlebic dainteresebulni arian biznes-procesebis SeqmniT da maTi gaumjobesebiT;

teqnikuri dammuSaveblebi, romlebic pasuxismgebelni arian procesebis realizaciaze da menejerebi,
romlebic dakavebulni arian aRniSnuli procesebiT da maTi marTviT.

biznes-procesebis aRsawerad aseve gamoiyeneba UML (Unified Modeling Language) enis

aqtiurobis diagrama, romelic agreTve uzrunvelyofilia OMG konsorciumis mier [4].

BPMN sistemis saSualebiT modeli TvalsaCinod aRwers biznes-procesebs grafikul saxeSi

BPMD (Business Process Modeling Diagram) diagramebis saxiT. arsebobs mravali produqti, sadac

SesaZlebelia BPMN-notaciis ganxorcieleba. maT Soris SeiZleba gamovyoT BizAgi ufaso programa.

masSi Tavmoyrilia BPMN-s TiTqmis yvela SesaZlebloba. BPMN-Tvis arsebobs xml-dokumentebis
saxeSi warmodgenis unificirebuli XPDL ena [5]. aRniSnuli ena, Tavis mxriv, gamoiyeneba, rogorc

Sualeduri formati sxvadasxva sistemebis Seqmnisa da modelirebisaTvis. igi agreTve

uzrunvelyofs modelebis, Sesrulebis procesSi myof da dasrulebuli procesebis Sesaxeb

informaciis Senaxvas. yvela zemoxsenebuli Senaxuli informacia struqturirebuli da

warmodgenilia xml-s failis saxiT.

qvemoT moyvanilia modelirebis ZiriTadi paradigmebis sia:

1) tranzaqtul-orientirebuli. tranzaqti, anu ganacxadi gadaadgildeba modelSi.

magaliTad, imitaciuri modelirebis sistema GPSS;
2) obieqt-orientirebuli. SesaZlebelia modelis dawera obieqt-orientirebuli

programirebis maRali donis enaze. magaliTad, Java;
3) procedurul-orientirebuli. sistemaSi biznes-procesebis modeli aRiwereba

proceduris daxmarebiT. magaliTad: sistema NetLogo;
4) agenturi sistema, romlis saSualebiT SesaZlebelia ara mTliani sistemis, aramed misi

Semadgeneli nawilebis modelireba, romlebic modelSi erTdroulad urTierTqmedeben

globaluri kontrolis gareSe. aseT sistemebs miekuTvneba AnyLogic da RepastJ.
arsebobs imitaciuri modelirebis mravali sistema. yvelaze cnobil da gavrcelebul

sistemebs miekuTvneba: GPSS (General Purpose Simulation System), Arena da AnyLogic. modelirebis

sistemis arCevisas gaiTvaliswineba iseTi kriteriumebi, rogoricaa misi kodis Caweris

SesaZlebloba, gamoyenebis moxerxebuloba, universaluroba da Tanamedroveoba.

rogorc cnobilia, GPSS sistema damuSavda 1961 wels IBM firmis TanamSromlis jefri

gordonis mier. mis mier damuSavdaA enis pirveli xuTi versia: GPSS (1961), GPSS II (1963), GPSS III
(1965), GPSS/360 (1967) da GPSS V (1971). 1977 wels Wolverine Software (aSS) kompaniaSi j.o.

henriqsonma SeimuSava GPSS-is axali versia, romelsac ewoda GPSS/H. aRniSnul programul

sistemas gaaCnia GPSS/360-sa da GPSS/V-s yvela Tviseba da zemoxsenebul versiebTan SedarebiT

udidesi upiratesoba, romelic interaqtiul reJimSi modelirebis procesis nabij-nabij

Tvalyuris devnebis saSualebas iZleva [6]. 1984 wels personaluri kompiuterebisaTvis Minuteman
Software kompaniaSi s. koksis xelmZRvanelo-biT damuSavebul iqna GPSS-is pirveli versia GPSS/PC.
gasuli saukunis bolo aRiniSna amave kompaniis mier axali programuli produqtis GPSSWorld-is
SeqmniT, romelmac dRis sinaTle ixila 1993 wels. bolo drois ganmavlobaSi damuSavda misi

ramdenime versia, romlebic sul ufro viTardeboda, romelTagan gansakuTrebuli aRniSvnis Rirsia

Micro-GPSS, romelic damuSavebulia SvedeTSi ingolf stalis mier. igi warmoadgens gamartivebul

versias, romelic gankuTvnilia GPSS da WebGPSS enebis Sesaswavlad. es ukanaskneli ki

emsaxureba internet qselis martivi imitaciuri modelebis damuSavebas.

sistema GPSSWorld iyenebs GPSS enas da gaaCnia didi funqcionaluri SesaZleblobebi, magram

ar SeuZlia imuSaos ganawilebul reJimSi. GPSS-modelebis Sedegebis siswrfis asamaRleblad

damuSavebul iqna axali diskretul-movleniTi modelirebis sistema OpenGPSS, romelic agreTve

iyenebs GPSS enas.
mravalmxrivi eqsperimentuli gamokvlevebi cxadyofs, rom GPSSWorld da OpenGPSS

sistemebSi erTi da imave modelebis damuSavebisas, TanamimdevrobiT da ganawilebul reJimebSi,

daaxloebiT erTi da igive Sedegebi miiReba. xolo rac Seexeba swrafqmedebas, OpenGPSS sistema

gacilebiT ufro swrafqmedia, vidre GPSSWorld. modelirebis siswrafe izrdeba klasterebis

kvanZebis raodenobis gazrdiT, romelic ufro TvalsaCinod gamoiyureba sami kvanZis SemTxvevaSi.

Cveulebriv SemTxvevaSi sistema muSaobs tiraJirebis reJimSi: modelirebis segmentebi avtomaturad
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iyofa (gadanawildeba) gamoTvliT kvanZebs Soris, mimdinareobs paraleluri gamoTvlebi, xolo

Semdeg ganxorcieldeba Sedegebis Sekreba. modelirebis TvalsazrisiT, ufro perseqtiuli iqneba

klasterebis muSaobis optimizaciis gamokvleva da didi raodenobis klasterebis ageba, romelic

Sedgeba 16-32 gamoTvliTi kvanZisagan.

modelirebis GPSS sistema gamudmebiT ganicdis ganaxlebas. misi bolo komerciuli versia

gamoCnda daaxloebiT 4 wlis win, agreTve arsebobs ufaso GPSSWorld versia.

imitaciuri  modelirebis meore sistema ARENA kodisaTvis iyenebs SINAM enas, romelic

Zalian hgavs GPSS-s. misi SezRudva mdgomareobs imaSi, rom mis kodTan ar SeiZleba muSaoba – anu

kodSi cvlilebebis Setanis Semdeg SeuZlebelia programis gaSveba ARENA-s daxmarebiT. imisaTvis,
rom programa gaiSvas saWiroa TviTon ARENA moTavsdes IDEF3-modelSi BPWin sistemidan.

imitaciuri modelirebis mesame sistema AnyLogic damuSavebulia XJ Technologies rusul

kompaniaSi. mas gaaCnia mravalferovani grafikuli garemo modelebis dasamuSaveblad. TviT sistema

AnyLogic dawerilia daprogramebis Java enaze, amitom is warmoadgens multiplatformul

programul produqts. sistema muSaobs Windows, Mac OS da Linux operaciul sistemebSi. is aseve

ar saWiroebs licenzias modelebis gasaSvebad.

AnyLogic produqtis saSualebiT SesaZlebelia imitaciuri modelirebis qvemoT CamoTvlili

sami cnobili meTodis ganxorcieleba [7]:

 sistemuri dinamika;

 diskretul-movleniTi (procesoruli) modelireba;

 agenturi modelireba.

gansakuTrebiT didi nabiji gadaidga win 2003 wels, rodesac gamovida AnyLogic 5 versia,

romelic orientirebuli iyo biznes-modelirebaze [8].

kompiuteruli qselebis modelirebisaTvis GPSS ar warmoadgens xelsayrel sistemas, radgan

masSi SezRudulia paraleluri gamoTvlebis raodenoba (32-mde).

kompiuteruli qselebis modelirebis rezultats warmoadgens mimdinare movlenebsa da

procesebze dakvirvebis Sedegad Segrovili statistikuri monacemebi qselis iseT mniSvnelovan

maxasiaTeblebze, rogoricaa: reaqciis dro, arxebisa da kvanZebis gamoyenebis koeficientebi,

programuli paketis dakargvis albaToba da a.S.

amasTanave arsebobs imitaciuri modelirebis sistemebi, romlebic orientirebulia Sesaswavl

sistemaTa viwro klasze da programirebis gareSe modelebis agebis saSualebas iZleva.

unda aRiniSnos, rom dsT-s sivrceSi, da kerZod ki ruseTis federaciaSi gavrcelebuli

imitaciuri modelirebis sistemebia COMNET da NetMaker _ gamoTvliTi qselebis modelirebaze

orientirebuli programuli sistemebi, romlebSic modelis Seqmnis procesi gamartivebulia.

COMNET imitaciuri modelirebis sistema damuSavebulia CACI Products kompaniaSi da

warmoadgens qselebis imitaciuri modelirebis sistemebis erT-erT liders bazarze, romelic ukve

35 welia uSvebs Tavis produqts [9].

COMNET imitaciuri modelirebis sistemis saSualebiT SesaZlebelia rTuli qselebis

muSaobis analizi, romlebic muSaoben praqtikulad yvela Tanamedrove qseluri teqnologiebis

bazaze, rogorc lokalur aseve globalur qselebSi. COMNET-is babaze agebulia COMNET III da
COMNETPredictor.

COMNET III advanceFeaturesPack paketTan erTad warmoadgens qselis detaluri aRweris

modelirebis sistemas, xolo _ COMNET Predictor qselis mwarmoeblurobis swrafi Sefasebis

sistemas.

OPNET Technologies firmis produqtia NetMaker [10]. igi gamoirCeva maRali

mwarmoeblurobiT, romelsac gaaCnia damatebiTi modelebis uzarmazari raodenoba, romlebic

gankuTvnilia Sedegebis Sesaxeb angariSis, analizis, proeqtirebis, vizualizaciis da

dagegmvisaTvis. agreTve, NetMaker sistemis saSualebiT SesaZlebelia qselis topologiis Sesaxeb

monacemebis Semowmeba; trafikis Sesaxeb informaciis importi realur droSi. igi sxvadasxva

modulebisagan Sedgeba, magram gacilebiT ZviradRirebul produqts warmoadgens COMNET-Tan
SedarebiT.

rogorc cnobilia, arsebobs sistemebis modelirebis 3 klasi [2]:

1) agentis klasi. masSi aRiwereba agentis cvladebi, romlebic pasuxismgeblebi arian mis

qcevaze da funqciebi agentidan parametrebis gadasacemad da maT misaRebad.

2) garemos klasi. masSi aRiwereba is garemo, romelSic imyofeba agenti (araa aucilebeli).
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3) modelis klasi. masSi iqmneba agentebi da garemo; agreTve aRiwereba modelis

Sesasvleli parametrebi, mimdinareobs sistemis grafikuli saxiT warmodgena da

movlenebis rigis Seqmna.

3. daskvna

amrigad, naSromSi ganxilulia biznes-procesebis modelirebis ZiriTadi klasikuri

standartebi da axali Tanamedrove standarti _ BPMN _ biznes-procesebis modelirebisaTvis

grafikuli notaciis modeli. amasTan erTad, avtorebis mier Catarebulia mimoxilva imitaciuri

modelirebis yvelaze cnobili da gavrcelebuli sistemebis GPSS, Arena, AnyLogic da gamoTvliTi

qselebis modelirebaze orientirebuli programuli sistemebis COMNET, NetMaker irgvliv.
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Резюме

Рассмотрены основные классические стандартные системы моделирования бизнес-процессов-
IDEF0, IDEF3, DFD и новый классический, современный стандарт –BPMN (Business Process Modeling
Notation)-нотация для моделирования бизнес-процессов. Также, сделан обзор самых известных и
распространенных систем имитационного моделирования бизнес-процессов таких, как GPSS, Arena и
AnyLogic и таких программных систем, ориентированных на моделирование вычислительных сетей, как
COMNET и NetMaker.

ANALYSIS OF CONTEMPORARY CONCEPTION OF CONSTRUCTION OF THE SIMULATION
MODELS OF BUSINESS-PROCESSES AND COMPUTER NETWORKS
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Summary

The represented article deals with the problem of  the fundamental classic standard systems of modeling
of business-processes-IDEF0, IDEF3, DFD and new classic, contemporary standard BPMN (Business Process
Modeling Notation)-notation for modeling business-processes. Besides, there was made review of the very well-
known and widely-spread systems of simulation modeling of business-processes like GPSS, Arena and
AnyLogic and oriented on modeling of computing networks software systems, like COMNET and NetMaker.
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