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reziume  

  
statiaSi SemoTavazebulia axali midgoma procesebis mdgomareobaTa cvlilebisa 

da procesorebis datvirTvis dagegmvis vizualizebisadmi. SemuSavebulia petris axali 

tipis – VN-qseli (Visual Net), romelic iZleva operaciuli sistemis muSaobis dros 

kompiuterSi mimdinare procesebis vizualizebis SesaZleblobas. VN-qselis bazaze 

SemuSavebulia procesebis mdgomareobaTa cvlilebisa da procesorebis datvirTvis 

dagegmvis vizualizebis modelebi, algoriTmebi da saswavlo programuli trenaJorebi.  

 sakvanZo sityvebi: petris qseli. simravle. procesi. procesis mdgomareoba. 

blokirebuli mdgomareoba. operaciuli sistema. procesoris datvirTva. drois kvanti.  

 

1. Sesavali  

 

rogorc cnobilia, operaciuli sistemis birTvi mraval funqcias asrulebs. 

studentebisaTvis maTi saTanado doneze swavleba aqtualuri sakiTxia. am funqciebidan 

statiaSi ganxilulia procesebis mdgomareobaTa cvlileba da procesorebis datvirTvis 

dagegmva. maTi vizualizeba da monitoris ekranze gamotana zrdis swavlebis xarisxs da 

aadvilebs Sesaswavli sakiTxebis kargad gaazrebas. am dros, mTavari problemaa studentis 

mier kompiuterSi mimdinare procesebis warmodgenisa da aRqmis sirTule. problemis 

gadaWra SesaZlebelia operaciuli sistemis birTvis mier Sesrulebuli funqciebis 

vizualizebis gziT.  

 am mimarTulebiT aucilebelia Tanamedrove kompiuteruli teqnologiebis 

gamoyeneba, romlebic warmoadgens saganmanaTleblo teqnologiebis erT-erT mTavar 

Semadgenel nawils. saswavlo procesSi kompiuteris CarTva did da farTo 

SesaZleblobebs iZleva operaciuli sistemis muSaobis vizualizebis saqmeSi. kerZod, 

SesaZlebelia programuli saswavlo trenaJorebis SemuSaveba da saswavlo procesSi maTi 

danergva.  

2. ZiriTadi nawili 

gansazRvreba. (Visual Net) VN-qseli aris sameuli: 

VN = (R, D, F) 

 sadac R - sainformacio poziciebis simravlea, R = {r1, r2, r3, r4, r5}; D - 
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gadasasvlelebis simravlea, D = {d1, d2, d3, d4}; F- gadasasvlelebisaTvis miwerili 

funqciebis simravle,  

F = {f1, f2, f3, f4}.  

TiToeul process Seesabameba m markeri, m∈M. TiToeul markers Tan axlavs 

atributebi. TiToeuli wyvilis pirveli elementia procesis mdgomareoba: aqtiuri an 

blokirebuli; meore elementia drois erTeuli, romlis ganmavlobaSic grZeldeba 

procesis aqtiuri an blokirebuli mdgomareoba. es atributebi warmoadgens 

gadasasvlelebis funqciebis argumentebs. TiToeul f funqcias aqvs xuTi argumenti:  

f(procesis identifikatori, mdgomareoba, xangrZlivoba, prioriteti, moniSnuli elementi)  

 

aq procesis identifikatori aris procesis saxeli an aRniSvna, magaliTad, P1; 

mdgomareoba aris procesis aqtiuri an blokirebuli mdgomareoba, ‘a’ an ‘b’; xangrZlivoba 

aris procesis aqtiurobis an blokirebis dro, ta an tb; prioriteti aris procesis 

prioriteti, magaliTad П1; moniSnuli elementi aris mimdevrobis momdevno elementi.  

VN-qsels procesebis mdgomareobaTa cvlilebis modelirebis dros aqvs 1-el 

naxazze naCvenebi saxe, xolo procesorebis datvirTvis dagegmvis modelirebis dros -  

me-2 naxazze.  

VN-qseli Seicavs xuTi tipis sainformacio pozicias. pirveli tipis poziciaSi 

(r1) moTavsebulia sistemaSi Semosuli procesebis Sesabamisi markerebi. meore tipis 

poziciaSi (r2) moTavsebulia Sesasruleblad mzadmyofi procesebis Sesabamisi markerebi. am 

poziciaSi markerebis mowesrigeba xdeba FIFO-principiT, Tu procesebs Tanabari 

prioritetebi aqvs, an prioritetebis mixedviT, Tu isini gansxvavebuli prioritetebTaa. 

aqvT. mesame tipis poziciaSi (r3) moTavsebulia aqtiuri anu Sesrulebis stadiaSi myofi 

procesis Sesabamisi markeri. meoTxe tipis poziciaSi (r4) moTavsebulia blokirebuli 

procesebis Sesabamisi markerebi. am poziciaSi markerebis mowesrigeba yovelTvis xdeba 

FIFO principiT. mexuTe tipis poziciaSi (r5) moTavsebulia sistemidan gasuli procesebis 

Sesabamisi markerebi.  

VN-qseli Seicavs oTxi tipis gadasasvlels. pirveli tipis gadasasvlelze (d1) 

muSaobs f1 funqcia, romelic r2 poziciaSi markerebs FIFO principis mixedviT aTavsebs, Tu 

markerebs erTnairi prioritetebi aqvs, an aTavsebs prioritetis mixedviT, Tu markerebs 

araTanabari prioritetebi aqvs am da yvela danarCen gadasasvlelze momuSave funqcias 

zemoT aRniSnuli atributebis garda argumentebad gadaecema, agreTve, moniSnuli wyvilebi  

da procesebis prioritetebi. funqcia amowmebs TiToeuli markeris pirveli wyvilis 

pirvel elements. masze damokidebulebiT markeri gadaadgildeba r2 poziciisaken, anu dgeba 

mza procesebis siaSi, an r4 poziciisaken, anu dgeba blokirebuli procesebis siaSi.  
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meore tipis gadasasvlelze (d2) muSaobs f2 funqcia, romelic r2 poziciidan anu 

mza procesebis siidan rigiT pirveli procesis Sesabamisi markeris amorCevas da r3 

poziciaSi moTavsebas im SemTxvevaSi, roca r3 pozicia carielia, anu procesori 

Tavisufalia. funqcia amowmebs Tkv kvantis mniSvnelobas. Tu Tkv = 0, maSin rigiT pirveli 

markeri gadaadgildeba r3 poziciisaken. 

mesame tipis gadasasvlelze (d3) muSaobs f3 funqcia, romelic axdens drois Tkv 

kvants erTi erTeuliT amcirebs. kvantis amowurvisTanave atributebze damokidebulebiT 

markeri moTavsTdeba an r5 poziciaSi anu gadis sistemidan, an r4 poziciaSi anu gadadis 
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blokirebul mdgomareobaSi, an r2 poziciaSi anu dgeba mza procesebis siaSi prioritetis 

mixedviT. Tu Tkv = 0 da TP1s ≠ 0, maSin markeri gadaadgildeba r2 poziciisaken. Tu Tkv = 0 

da TP1s = 0, maSin markeri gadaadgildeba r4 poziciisaken. Tu Tkv ≠ 0 da TP1s = 0, maSin 

markeri gadaadgildeba r4 poziciisaken. Tu Tkv ≠ 0 da TP1s ≠ 0, maSin markeri rCeba r3 

poziciaSi. funqcia amowmebs agreTve, moniSnulia Tu ara ukanaskneli wyvili. Tu 

moniSnulia, maSin markeri r3 poziciidan gadaadgildeba r5 poziciisaken.  

markeris r3 an r4 poziciaSi moTavsebis Semdeg moiniSneba mimdevrobis momdevno 

wyvili. Tu moiniSna mimdevrobis ukanaskneli wyvili, anu “**”, maSin markeri 

gadadgildeba r5 poziciisken, anu procesi sistemidan gadis.  

meoTxe tipis gadasasvlelze (d4) muSaobs f4 funqcia, romelic amowmebs moniSnuli 

wyvilis meore elements. Tu is ganulda, maSin markeri gadaadgildeba r2 poziciisken da 

moiniSneba mimdevrobis momdevno wyvili. Tu moniSnuli wyvili ukanasknelia, maSin markeri 

r4 poziciidan gadaadgildeba r5 poziciisaken. SevniSnoT, rom f3 da f4 funqciebi 

paralelurad muSaobs im SemTxvevaSi, roca r3 da r4 poziciebi markerebs Seicavs.  

rac Seexeba markerebs, isini ori tipisaa. pirveli tipis markerebi Seesabameba im 

procesebs, romlebic muSaobas iwyebs aqtiuri mdgomareobiT. meore tipis markerebi 

Seesabameba im procesebs, romlebic muSaobas iwyebs blokirebis mdgomareobiT.  

procesoris datvirTvis dagegmvis modelirebisaTvis xdeba VN-qselis gadawyoba, 

rac SemdegSi mdgomareobs (nax.2). qselSi ar gveqneba blokirebuli procesebis Sesabamisi 

wveri (r4) da Sesabamisi gadasasvleli (d4). f1 funqcia r2 poziciaSi markerebs 

moawesrigebs procesorebis dagegmvis disciplinis mixedviT, prioritetebis 

gaTvaliswinebiT. markerebi erTi tipisaa. TiToeul maTgans Tan axlavs atributebi: 

procesis lodinis dro; drois erTeuli, romlis ganmavlobaSic grZeldeba procesis 

aqtiuri dro; procesis prioriteti.  

VN-qseli miekuTvneba rogorc petris ferad qselebs, ise FIFO-qselebs. radgan 

sistemaSi sruldeba gansxvavebuli procesebi, amitom maTi Sesabamisi markerebic iqneba 

gansxvavebuli, anu sxvadasxva feris. FIFO-qselebs miekuTvneba imitom, rom d2 

gadasasvlelis f2 funqcia r2 poziciaSi markerebis rigs awesrigebs FIFO-wesis mixedviT.  

3. daskvniTi nawili  

 

kompiuteruli pedagogika Tanamedrove pedagogikis erT-erTi ZiriTadi 

mimarTulebaa. Tanamedrove sainformacio teqnologiebis gamoyenebas pedagogikaSi axal, 

Tanamedrove doneze ahyavs saswavlo procesi. statiaSi SemoTavazebuli midgoma am 

mimarTulebiT gadadgmuli nabijia. SemuSavebuli petris axali tipis qseli – VN-qseli, 

iZleva operaciuli sistemis mier Sesrulebuli rigi funqciebis vizualizebis 
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SesaZleblobas. VN-qselis bazaze SemuSavebulia procesebis mdgomareobaTa cvlilebisa 

da procesorebis datvirTvis dagegmvis vizualizebis modelebi, algoriTmebi da saswavlo 

programuli trenaJorebi. Sedegad, studenti ekranze xedavs kompiuterSi mimdinare 

procesebs, cvlis parametrebs, akvirdeba miRebul Sedegebs da aqtiurad monawileobs 

aRniSnuli sakiTxebis Seswavlis procesSi.  
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Резюме  

 В статье предложен новый подход к визуализации изменения состояний процессов и 

планирования нагрузки процессоров. Разработан новый тип сети Петри – VN-сеть (Visual Net), 

которая позволяет визуализовать процессы, протекающие в компьютере при работе 

операционной системы. На основе VN-сети разработаны модели и алгоритмы визуализации 

изменения состояний процессов и планирования нагрузки процессоров, а также 

соответствующие учебные программные тренажеры.  

VN-NET 

Roman Samkharadze  

Georgian Technical University 

Summary  

  

In clause the new approach to visualization of change of conditions of processes and planning 

of loading of processors is offered. The new type of network Petri - a VN-network which allows 

visualization the processes proceeding in a computer at work of operational system is developed. On 

the basis of a VN-network models and algorithms of visualization of change of conditions of processes 

and planning of loading of processors, and also corresponding educational program simulators are 

developed.  


