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T. suxiaSvili  

ganawilebuli sistemebis modelireba procesebis TvalTaxedviT 

reziume 
marTvis ganawilebul sistemebSi saqme gvaqvs marTvis ramdenime nakadTan. Tu ar gamoviCenT 

sifrTxiles, nakadebma SeiZleba xeli SeuSalon erTmaneTs, rac migviyvans obieqtis mdgomareobis 
arakoreqtul Secvlamde. amitom aseTi sistemebis modelirebisas saWiroa gaviTvaliswinoT misi 
warmodgena procesebis TvalTaxedviT, romelSic ZiriTadi yuradReba eTmoba aqtiur obieqtebs 
Soris komunikacias da saerTo resursebis sinqronizaciis meqanizmebs. naSromSi marTvis 

ganawilebuli sasamarTlo sistemis magaliTze ganxilulia aqtiur da pasiur obieqtebs Soris 
komunikaciisa da sinqronizaciis meqanizmebis modelireba petris qselebis gamoyenebiT.  

sakvanZo sityvebi: ganawilebuli sistema, obieqt-orientirebuli, aqtiuri obieqti, 
komunikacia, sinqronizacia. 

 1. Sesavali 

sistemebis proeqtirebisas obieqt-orientirebuli midgomiT pirvel rigSi unda ganisaZRvos 
warmodgenis romeli saxeobebi gamoxataven yvelaze ukeTesaT sistemis arqiteqturas. marTvis 
ganawilebul sistemebSi sxvadasxva movlenebi ar aris gamoricxuli warimarTon erTdroulad. 
amitom aseTi sistemis proeqtirebisas saWiroa gaviTvaliswinoT misi warmodgena procesebis 
TvalTaxedviT, romelSic ZiriTadi yuradReba eTmoba procesebs da romlebic safuZvlad udevs 
paralelizmisa da sinqronizaciis meqanizmebs [1]. 

2. ZiriTadi nawili 

magaliTisaTvis nax.1.-ze moyvanilia marTvis nakadebi, romlebic gvxvdeba samoqalaqo 
samarTalwarmoebisas pirveli instanciis sasamarTloebSi. rogorc naxazidan Cans 
samarTalwarmoebis TiToeul etapze  mosamarTles, romelsac miveciT saxeli c, uxdeba ramdenime 
marTvis nakadis damuSaveba. Sesabamisad, c unda davaproeqtod ise, rom man SeinarCunos Tavisi 
semantika ramdenime marTvis nakadisas.  

sirTule procesebs Soris komunikaciisa rTuldeba kidev imiT, rom ganawilebul sistemebSi 
procesebi SeiZleba sruldebodes sxvadasxva kvanZebze. igive sasamarTlo sistemaSi mosamarTleTa 
samuSao adgilebi SesaZlebelia gaerTiandnen lokalur qselSi. aseT SemTxvevaSi ukve TiToeuli 
mosamarTle ganixileba rogorc aqtiuri obieqti. es aqtiuri obieqtebi garda sakuTari 
resursebisa (klientis procesori) sargebloben saerTo resursebiTac (lokaluri serveri). 

komunikaciac calkeul mosamarTleebs (aqtiur obieqtebs) Soris xorcieldeba lokaluri 
serveriT. 
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sistemis agebisas ramdenime marTvis nakadiT unda gadawydes, Tu rogor gadavanawiloT 

samuSao paralelur aqtiur elementebs Soris, aseve unda dadgindes komunikaciisa da 
sinqronizaciis swori meqanizmebi sistemis aqtiur da pasiur obieqtebs Soris, romlebic 
uzrunvelyofs maTi qcevis siswores marTvis ramdenime nakadis dros. 

marTvis ramdenime nakadis modelirebisas vsargeblobT samuSao procesebisa da operaciebis 
aRweriT (moRvaweobis diagrama), am diagramebidan siZneles ar warmoadgens davadginoT moqmedebaTa 
paralelizmis SesaZlebloba (moqmedebebi, romlebic moTavsebulia paralelur msxvil xazebs 

Soris).  
 Tu kvanZi Seicavs ramdenime procesors, maSin masze miiRweva WeSmariti paralelizmi. magram, 

Tu gvaqvs mxolod erTi procesori, maSin SesaZlebelia mxolod paralelizmis iluzia, romelsac 
uzrunvelyofs operaciuli sistema. 

procesebs Soris komunikaciis ganxorcielebis ori saSualeba arsebobs. pirvel variantSi 
romelime aqtiur obieqts SeuZlia sinqronulad gamoiZaxos meoris operacia. aseT saSualebas aqvs 

semantika randevu (Rendezvous): gamomZaxebeli obieqti moiTxovs operaciis Sesrulebas da 
elodeba, sanam mimRebi mxare miiRebs gamoZaxebas, Seasrulebs operacias da daabrunebs garkveul 
obieqts (Tu aseTi aris); Semdeg orive obieqti agrZelebs muSaobas erTmaneTisagan damoukideblad. 
 gamoZaxebis Sesrulebis mTeli drois ganmavlobaSi orive marTvis nakadi blokirebulia.  

meore variantSi erT aqtiur obieqts SeuZlia asinqronulad gaugzavnos signali meores an 
gamoiZaxos misi operacia. aseTi saSualebis semantika gvagonebs safosto yuTs (Mailbox). 
gamomZaxebeli mxare agzavnis signals an iZaxebs operacias, ris Semdeg agrZelebs Sesrulebas. am 
dros mimRebi mxare  iRebs signals an gamoZaxebas, rogorc ki iqneba amisaTvis mzad. sanam is 
amuSavebs moTxovnas, yvela axlad Semosuli movlenebi an gamoZaxebebi dgeba rigSi.  moaxdens ra 
reagirebas moTxovnaze, mimRebi obieqti ganagrZobs Tavis muSaobas. safosto yuTis semantika 
mJRavndeba imaSi, rom orive obieqti ara sinqronizebulia, ubralod erTi utovebs Setyobinebas 
meores.  

me-2 naxazze moyvanilia samoqalaqo samarTalwarmoebis ganawilebuli sistemis nawili, 
romelic exeba sarCelis ganxilvas (pirveli instancia). procesebi aq or kvanZze sruldeba, 
yoveli obieqti markirebulia stereotipiT process da aseve moniSnuli mniSvnelobiT Location, 
romelic gansazRvravs mis fizikur mdebareobas. komunikacia obieqtebs Soris SarcelisGanxilva, 
Qmedunarianoba, Gansjadoba da UflebaMosileba asinqronulia. komunikacia obieqtebs Soris 
Mosamartle da SarcelisGanxilva sinqronuli. maTi urTierTqmedebis semantika aRiwereba kooperaciiT 
CORBA ORB. Mosamartle gamodis klientis, xolo SarcelisGanxilva serveris rolSi. Tu gavxsniT 
am kooperacias, davinaxavT klientisa da serveris erTobliv muSaobas.  
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amrigad, procesebs Soris komunikaciis modelirebisas gamovdivarT im mosazrebidan, rom  

Setyobinebebis gacvla unda davamodeliroT asinqronuli, xolo daSorebuli procedurebis – 
sinqronuli komunikaciis meSveobiT. 

siZnele procesebs Soris komunikaciisa warmoiSveba im SemTxvevaSi, rodesac erTdroulad 
ramdenime aqtiuri obieqti gadascems Tavis marTvis nakads erT da imave pasiurs. erT operaciaSi 
(Sesabamisad erT obieqtSi) SesaZlebelia erTdroulad imyofebodes ramdenime marTvis nakadebi, 
aseve, SesaZlebelia, rom sxvadasxva nakadi imyofebodes sxvadasxva operaciaSi, magram erT 

obieqtSi. Tu ar gamoviCenT sifrTxiles, nakadebma SeiZleba xeli SeuSalos erTmaneTs, rac 
migviyvans obieqtis mdgomareobis arakoreqtul Secvlamde. es aris urTierTgamoricxvis klasikuri 
problema. Secdomebi aseTi situaciebis damuSavebisas SeiZleba gaxdes sxvadasxva saxis 
konkurenciaTa mizezi nakadebs Soris [2].  

amitom, yuradReba unda mivaqcioT aqtiuri obieqtebis sinqronizacias da im pasiur 
obieqtebs, romlebTanac isini kooperirdeba. am problemis gadasawyvetad obieqt-orientirebul 

sistemebSi operaciebs, romlebic gansazRvrulia klasSi, eniWeba garkveuli masinqronizebeli 
Tvisebebi.  

Sequential (mimdevrobiTi) – gamomZaxebeli mxare Tavisi moqmedebis Sesaxeb koordinirebas 
unda axdendes gamosaZaxebel obieqtSi Sesvlamde, ise rom drois nebismier momentSi obieqtis 
SigniT imyofebodes erTi marTvis nakadi. ramdenime marTvis nakadis arsebobisas obieqtis 
semantikisa da mTlianobis garantia ar aris. 

quarded (daculi) - marTvis ramdenime nakadisas obieqtis semantika da mTlianoba 
garantirebulia obieqtis yvela dacul operaciaze gamoZaxebaTa mowesrigebis gziT. drois yovel 
momentSi obieqtze SesaZlebelia Sesruldes mxolod erTi operacia. 

Concurent (paraleluri) – marTvis ramdenime nakadisas obieqtis semantika da mTlianoba 
garantirebulia imiT, rom operacia ganixileba rogorc atomuri. 

 

cxadia, rom rac ufro sworad SeirCeva aRniSvnebi operaciebze miT ufro SevamcirebT 
risks nakadebis mier urTierT xelSeSlisa. mocemuli amocanis gadasawyvetad mizanSewonili iqneba 
aqtiuri obieqtebis modelireba petris qseliT da misi analizis safuZvelze sinqronizaciis 
meqanizmebis damuSaveba. 

petris qselebis gamoyenebiT msgavsi procesebis modelireba SesaZlebelia sinqronizaciis 
unaris mqone procedurebiT. aseT amocanaTa klass miekuTvneba procesebis urTierTgamoricxvis, 
Cixebis regulirebis da sxva[3].  

me-3 naxazze warmodgenilia zogadaT n-aqtiuri obieqtisa da erTi pasiuri obieqtis 
SeTanxmebuli funqcionirebis procesis fragmenti petris qselis grafiT, kerZod operaciis 
Sesrulebaze moTxovnebis dasakmayofileblad. sqemis poziciebia: M – moTxovna elodeba 
Sesrulebas (poziciaSi aris minimum erTi markeri), an ar elodeba (ar aris markeri); E – 
damuSavebuli moTxovna (markeri>=1), an ar aris damuSavebuli (markeri=0); S – sinqronizaciis 
poziciaa da misi saSualebiT aq modelirdeba saerTo resursi (pasiuri obieqti). misi 
mniSvnelobaa – resursi Tavisufalia gamosayeneblad (markeri>=1), an ar aris Tavisufali 
(markeri=0). sqemis gadasasvlelebia: t – moTxovna muSavdeba; k – moTxovna damuSavda. sawyis 

mdgomareobaSi SeiZleba dauSvaT, rom moTxovna yvela aqtiur obieqts aqvs da elodeba 
Sesrulebas, S – pasiuri obieqti resursi Tavisufalia (S=1). mocemul situaciaSi SesaZlebelia 
nebismieri erTi gadasvlelis gaxsna. aq adgili aqvs konfliqtur situacias, radgan erTis gaxsna 
ablokirebs danarCenebs. vTqvaT, Sesrulda t1, maSin markeri M1 – dan gadaadgildeba E1 – Si da 
markeri S – Si igive rCeba (gaicema erTi da emateba erTi). meore bijze SesaZlebelia ori 
paraleluri proceduris Sesruleba: k1 – is gaSveba da axali moTxovnis momzadeba pirvel 

obieqtSi, erTi romelime gadasasvlelis gaxsna. 
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mocemuli qseliT analizisas unda gaviTvaliswinoT, rom yovel momdevno obieqtis 

moTxovnis momsaxurebaze gadasvla ganxorcieldes winmdebare obieqtis yvela moTxovnis 
dakmayofilebis Semdeg. 

 3. daskvna. amrigad, saSualeba 
gveZleva davamodeliroT SemTxveva 
rodesac erT obieqtSi imyofeba 
erTdroulad ramdenime marTvis nakadi. 

TiToeuli aqtiuri obieqtis mier pasiur 
obieqtze Sesasrule-beli operaciebis 
raodenobidan da pasiuri obieqtis 
TiToeul operaciebze moTxovnebis 
raodenobidan gamomdinare SevirCevT 
operaciebisaTvis sinqronizaciis yvelaze 

misadagebul semantikas. 
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Т. Сухиашвили 
МОДЕЛИРОВАНИЕ РАСПРЕДЕЛЕННЫХ СИСТЕМ С ТОЧКИ ЗРЕНИЯ 

 ПРОЦЕССОВ 
Резюме 

В распределенных системах управления  дело имеем с нескольким потоком упраления.  Если не 
проявить осторожность, то потоки могут мешать друг другу, что приведет к некорректному изминению 
состояния объекта. Поэтому при моделировании подобных систем  нужно учесть его представление с 
точки зрения процессов, в котором основное внимание уделяется  коммуникации  между активными 
объектами и механизмам синхронизации общих ресурсов. В работе на примере судебной 
распределенной системы управления рассматривается моделирование механизмов коммуникации и 
синхронизации между активными и пассивными объектами с помощью сетей Петри. 

 
Sukhiashvili T. 

SIMULATION OF DISTRIBUTED SYSTEMS ACCORDING TO 
 VIEW OF PROCESSES 

Summary 
In the distributed systems of management, we meet several streams of management. Unless we are 

careful, the streams may except each other, which will lead to incorrect change of object conditions. Therefore, 
while simulating such systems, it is necessary to take into consideration its presentation by the view of 
processes, in which the main attention is paid to communications among objects and to mechanisms of 

nax.3 
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synchronization of common resources. Simulation of communications and of synchronization mechanisms 
between active and passive objects is discussed in the work on the example of distribution management of court 
system, by using Petra networks. 
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