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winasityvaoba 

warmodgenili naSromi eZRvneba petris qselebis 

gamoyenebis sakiTxebis ganviTarebas ganawilebuli sistemebis 

daproeqtebis amocanebis gadasawyvetad, kerZod obieqt-

orientirebuli modelirebisa da programirebisaTvis.     

monografiaSi SemoTavazebulia petris qselebis 

gafarToebuli varianti obieqt-orientirebuli midgomiT, 

misi instrumentis standartul-unificirebul formamde 

misayvanad. aseTi midgoma axalia da bolo wlebSi aqtiurad 

viTardeba amerikisa da germaniis wamyvan universitetebSi.  

petris qselis formatirebis ena (Petri Net Markup 
Language) aris sistemuri petris qselisa da obieqt-

orientirebuli meTodologiis (unificirebuli modelirebis 

enis-UML) SerwymiT miRebuli instrumenti, romelic 

uzrunvelyofs didi petris qselebis dekompoziciisa da  

internetiT maTi gadacemis SesaZleblobas, agreTve petris 

qselebis sxvadasxva grafo-analizuri simulatorebis 

Tavsebadobas.     

avtorebs naSromSi SemoTavazebuli aqvT petris qselis 

formatirebis enisaTvis XML da Java enebis gamoyeneba. 

wignSi mravladaa sailustracio magaliTebi, rac xels 

uwyobs masalis aRqmas. 

naSromi udavod saintereso da sasargeblo iqneba 

rogorc informatikis, aseve teqnikisa da teqnologiebis 

sxva dargis mecnierebisa da specialistebisTvis, romelTac 

miznad qseluri, dinamikuri procesebis modelireba da 

kvleva ganuzraxavT.  

arCil frangiSvili     
saq.mecn.akademiis wevr-korespodenti, 

teqnikis mecnierebaTa doqtori, 

profesori 
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Tavi II 
petris qselebis formatirebis ena  

(PNML) 
 

2.1 petris qselis instrumentebis  
(simulatorebis) analizi 

 
wignSi dasmuli amocanis aqtualurobas 

davasabuTebT imiT, rom avsaxavT sadReiso viTarebas 
petris qselebis simulatorTa samyaroSi, raTa 
petris qselis sxvadasxva tipebisa da 
simulatorebisTvis erTiani gacvliTi formatis 
Seqmnis saWiroeba gamoikveTos. 

petris qselebis instrumentebis, egreT 
wodebuli simulatorebis sruli da 
mudmivganaxlebadi monacemTa baza petris qselebis 
oficialur veb-gverdze moipoveba [1]. 2005 wlis 1 
oqtombris monacemebiT, bazaSi 50 registrirebuli 
simulatori Sedis, aqedan 11 komerciuli produqtia 
(saswavlo dawesebulebebis-Tvis fasdaklebiT), 
xolo 39 Tavisuflad vrceldeba internetis qselSi.  

platformebidan (kompiuteris arqiteqtura 
plus operaciuli sistema) PC-arqiteqturisTvis 
(Windows operaciuli sistemiT) yvelaze meti 
simulatoria Seqmnili, Tumca petris qselis 
simulatorTa gavrcelebis are Zalian farToa.  

arsebobs simulatorebi TviT SiliconGraphics 
(operaciuli sistema IRIX) firmis super-
kompiuterebisa da HewletPackard-is (operaciuli 
sistema HP-UX) platformebisTvis, agreTve OS2-sa da 
BSD-ojaxis operaciuli sistemebisTvis (FreeBSD, 
NetBSD, OpenBSD). petris qselis registrirebul 
simulatorTa gavrcelebis sadReiso viTareba 2.1 
cxrilSia mocemuli. 
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petris qselebis simulatorebi da   
programuli platformebi   cxr.2.1 

arqiteqtura operaciuli 
sistema 

simulatorTa 
raodenoba 

Ms Dos 4 
Windows 

95/98/NT/2000/XP 
31 

 
PC 

LINUX 22 
SUN SUN OS, 

SOLARIS 
21 

Macintosh MAC OS,  
MAC OS X 

5 

JAVA 18 
am cxrilSi ar iangariSeba simulatorTa is 

nawili, romlebic moralurad moZvelda da 
monacemTa bazidan waSlil iqna (rogorc, 
magaliTad, adre cnobili germanuli simulatori 
Pepsi). klasikur petris qselebTan erTad sul ufro 
meti axali simulatori iZens maRali donis petris 
qselebis agebisa da analizis saSualebebs. 
simulatorTa raodenobrivi ganawileba petris 
qselis tipebis mixedviT 2.2 cxrilSi aisaxeba. 

 
petris qselebis simulatorTa ganawileba 

tipebis mixedviT.                cxr.2.2 

pe
qs
t

P/ d
t
t

o
t

ma
d

tris 
elis 
ipi 

T roiTi 
s oqas-

uri 
bieq-
uri 

Rali 
onis 

si
t
r

36 33 16 5 31 
mula-
orTa 
aod. 

 
zemoT moyvanili cxrilebidan naTeli xdeba, 

rom sxvadasxva simulatorebi xSirad erTsa da imave 
samuSaos ganmeorebiT asrulebs erTmaneTTan 
SeuTavseblobis gamo, rac aseve axali, erTiani 
gacvliTi formatis Seqmnis aucileblobaze 
miuTiTebs. 
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CamovTvaloT mTavari Tvisebebi, romelic 
petris qselis simulatorebs gaaCniaT an unda 
gaaCndeT: 

yoveli simulatoris upirvelesi komponenti 
petris qselis agebis da gamosaxvis saSualebaa. 
qseli SeiZleba failidan CaitvirTos an 
momxmarebelTan interaqtiul dialogSi Seiqmnas. 
mravali simulatori damatebiT markerTa 
simulaciis vizualuri grafikuli 
saSualebebiTacaa aRWurvili (HPSim, CPN-Tools, 
VisualObjectNet++ da sxv.). animaciuri elementebis 
CarTva simulators sicxades hmatebs. 

analizis saSualebebi petris qselis 
simulatorebisTvis aseve mniSvnelovani komponentia. 
igulisxmeba invariantulobis matricebis da 
miRwevadobaTa „xis“ ageba da damuSaveba, agreTve 
maTi saSualebiT petris qselebis sxvadasxva 
amocanaTa (miRwevadoba, usafrTxoeba, SezRuduloba, 
aqtiuroba, sxvadasxva petris qselTa oreuloba, 
inversuloba da ase Semdeg) gadawyveta. 

mxolod garegnuli TvalsazrisiT Tu 
gavarCevT, simulatorebis 2 klasi gamoiyofa (nax.2.1). 

 
 
 
 
 
 
 

grafikuli teqsturi 

simulatorebi 

 
nax.2.1. 

 
 grafikuli simulatorebia CPN-Tools, Renew, 

PEP da sxv., xolo teqsturi - INA, MARIA, LoLA.  
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pirveli ufro petris qselebis dizainerebsa da 
momxmareblebzea gaTvlili, meore – eqspertebze. es 
ukanaskneli klasi grafikuli interfeisis uaryofis 
sanacvlod petris qselebis analizis kargad 
ganviTarebul saSualebebs Seicavs.  

ukve aris ori klasis simulatorebis 
integrirebis calkeuli mcdelobebic. 

petris qselebis erTian monacemTa formatze 
muSaoba mxolod ramdenime wlis win daiwyo. ukve 
Seqmnil simulatorebSi monacemTa formati 
umravles SemTxvevaSi damoukideblad ganisazRvreba. 
damprogramebeli TviTon gansazRvravs petris 
qselis elementebis Senaxvisa da asaxvis meqanizms. 
Sesabamisad, sxvadasxva instrumentebs Soris 
monacemTa gacvla damatebiTi daprogramebis gareSe 
ver xerxdeba. iyo mxolod ramdenime mcdeloba 
erTiani formatis SemoRebisa, oRond ara petris 
qselis yvela, aramed zogierTi konkretul tipebs 
Soris (magaliTad PEP da Design/CPN), romlebic 
saerTo amocanebma daukavSira erTmaneTs. saerTo 
jamSi, petris qselis simulatorTa urTierT-
damoukideblobis da araTavsebadobis done mainc 
uaRresad maRalia. 

 
2.2 PNML-is modeli 

 
2.2.1 ZiriTadi moTxovnebi 

 
wina TavSi petris qselebis erTiani koncefciis 

erTerTi varianti SemovitaneT. masSi mTavari 
maxvili petris qselis tipis gansazRvrazea 
dasmuli, romelic qselis, Wdeebisa da gaxsnis 
wesebis erTobliobas warmoadgens. amaTgan qselis 
sabazo struqtura (poziciebi, gadasasvlelebi, 
rkalebi) fundamenturi da msgavsia yvela tipis 
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petris qselisTvis, xolo Wdeebis simravle da 
gadasasvlelTa gaxsnis wesebi – gansxvavebuli.  

winamdebare TavSi petris qselebis sintaksuri 
asaxvis problemebs SevexebiT. 

saWiroa Camoyalibdes universaluri aRweris 
ena, romelic petris qselis nebismieri tipis 
aRwerisTvis iqneba gamosadegi (nax.2.2.).  

moT-
xovnebi

 

universaluri 
formati 

grafikuli 
asaxvis 

komponenti 

dakavSirebis  
komponenti  

struqturuli 
dekompozicia 

 
kiTxvadoba 

 
nax.2.2. 

 
- pirveli moTxovna, romelic amgvar enas 

waeyeneba, aris monacemTa universaluri formati, 
romelic amavdroulad moqnili, Tavsebadi da 
gafarToebadic iqneba petris qselis axali tipebis 
umtkivneulod integrirebisTvis.  

moqniloba gulisxmobs, rom enam unda asaxos 
petris qselis yoveli tipi Tavis unikaluri 
TvisebebiT. man ar unda SezRudos an damalos 
petris qselis zogi Tviseba misi konvertirebis 
procesSi.  

Tavsebadoba niSnavs maqsimaluri odenobis 
informaciis gacvlis SesaZleblobas petris 
qselebis sxvadasxva tipebs Soris, xolo 
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gafarToebadoba petris qselis axali tipebis 
gansazRvris SesaZleblobas. 

- meore moTxovnas enis grafikuli komponenti 
warmoadgens qselis elementebis koreqtuli 
asaxvisTvis, radgan grafikuli asaxva 
umniSvnelovanesia petris qselis pragmatikis 
gasagebad. 

- enis mesame moTxovnad dakavSireba moiazreba: 
enam unda uzrunvelyos, rom yoveli gansazRvruli 
Wde aucileblad qselis romelime komponentTan 
(kvanZi, rkali) iyos dakavSirebuli. 

- meoTxe moTxovna struqturizacia iqneba: didi 
petris qselur modelTa calkeul modulebad 
dayofa da modulTaSoris kavSirebis gansazRvra 

- wakiTxvadobis moTxovna gulisxmobs, rom 
axali eniT aRwerili qselis wakiTxva 
„SeuiaraRebeli“ TvaliT iyos SesaZlebeli, 
Sualeduri translatorebis gareSe. 

CamoTvlil moTxovnaTa xorcSesxmis yvelaze 
efeqtur saSualebad gveCveneba petris qselis 
aRweris enisTvis petris qselis sxvadasxva tipebis 
erTiani gramatikis formireba.  

amgvari midgomis mizania petris qselis 
SigTavsis gamoyofa dammuSavebeli programisgan da 
misi Senaxva ara Cveulebrivi, aramed struqturuli 
(ierarqiuli) failis formiT, rac moxerxebulia 
petris qselebis erTiani gacvliTi formatis 
asagebadac, romelic konkretul instrumentze aRar 
iqneba damokidebuli da Tavad miawvdis mas 
informacias petris qselis elementebis formisa da 
Sinaarsis Sesaxeb.  

amrigad, saubari gvaqvs erTgvar moniSvnaTa 
axal enaze, romelsac petris qselis formatirebis 
(moniSvnaTa) enas (Petri Net Markup Language - PNML) 
vuwodebT.  
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formatirebis enebi internetis progresTan 
erTad sul ufro met mniSvnelobas iZens. PNML-is 
safuZvlad moniSvnebis gafarToebuli ena XML aris 
aRebuli, romelic sadReisod yvelaze popularul 
internet-teqnologias warmoadgens.  

erTerT momdevno paragrafSi mokled gvaqvs  
ganxiluli XML ena, radgan PNML-is safuZvels 
swored misi sintaksi warmoadgens. 

 

 
2.2.2.  PNML-is komponentebi 

 
informaciis tipebi PNML-Si. PNML-enis 

gansazRvrisas 2.1 qveTavSi mocemul gansazRvrebaTa 
Tanaxmad 2 tipis informacia iqneba saWiro: qselis 
tipisgan damoukidebel (yvela qselisTvis 
unikalur) da damokidebul qselis elementebze.  

damoukidebel elementebs mivakuTvnebT kvanZebs 
(poziciebi, gadasasvlelebi) da rkalebs. petris 
qselis tipisgan damoukideblad ganisazRvreba 
agreTve gverdebi da modulebi.  

yoveli elementisTvis, agreTve mTlianad 
petris qselisTvis ganvsazRvravT unikalur 
identifikators (kodi). identifikatorebis 
gamoyenebis are sakmaod farTo iqneba: magaliTad, 
rkalebi gamoiyenebs poziciebis da gadasasvlelTa 
identifikatorebs qselSi TavianTi kavSirebis 
identificirebisTvis.  

petris qselis tipze damokidebul elements 
vuwodebT Wdes, romelic yvela elements SeiZleba 
erTvodes da mis Sinaarss gansazRvravdes.  

TavisTavad Wdis sintaqsi petris qselis 
birTvis Semadgeneli nawilia, xolo semantika 
(Wdeebis saxeobebi, raodenoba da nebadarTuli 
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kombinaciebi) petris qselis yoveli konkretuli 
tipisTvis cal-calke unda ganisazRvros.  

zogadad, Wdeebis 2 tipis gansazRvra iqneba 
saWiro: warwerebisa da atributebis, sadac warwera 
mniSvnelobaTa SeuzRudavi simravlis mqone Wdes 
warmoadgens da teqsturi formiT gamoisaxeba 
petris qselis sabazo elementis gverdiT, xolo 
atributis mniSvnelobaTa simravle SezRudulia. 

pirvelis magaliTebia Wdeebi gadasasvlelTa 
gaxsnis pirobis, poziciebis saxelebisa da 
markirebaTa asaxvisTvis, meoris magaliTad rkalis 
tipis (romlis mniSvnelobaTa simravlea IN, OUT, 
READ, INHIBITOR) amsaxveli Wdis dasaxeleba 
SeiZleba ganvixiloT.  

amasTan yovel warweras Tanmxlebi grafikuli 
informacia (ekranuli koordinatebi, daSoreba 
dakavSirebuli elementidan) axlavs, xolo 
atributs igi ar gaaCnia, atributi TviT elementis 
gamosaxvis formas gansazRvravs (magaliTad, rkali 
atributiT INHIBITOR Semakavebel rkals 
gansazRvravs, romelic patara wriT bolovdeba). 

grafikuli informacia sxvadasxva tipis 
SeiZleba iyos: kvanZisTvis - poziciis koordinatebi, 
rkalisTvis – saSualedo poziciebis koordinatTa 
sia, anotaciisTvis – farTobiTi pozicia Sesabamisi 
obieqtis mimarT (daSoreba).  

grafikul informaciad iTvleba agreTve 
monacemebi zomis, feris, kvanZebis da rkalebis 
formis Sesaxeb an Wdeebis ferze, Sriftze da 
Sriftis zomaze. 

petris qselis zogi instrumenti SeiZleba 
Seicavdes instrumentis specifikur informacias, 
romelsac sxva instrumentebi ver cnobs. amgvari 
informaciis Sesanaxad yoveli obieqti da Wde unda 
aRiWurvos instrumentis specifikuri informaciis 
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blokiT, romlis formati konkretul instrumentzea 
damokidebuli da PNML-iT ar aRiwereba. 

struqturizacia PNML-enis sintaqsSi aucilebe-
lia, igi petris qselis calkeul nawilebad, anu 
gverdebad dayofas gulisxmobs. gverdi aris 
obieqti, romelic petris qselis elementebis 
qvesimravles an/da sxva gverdebs Seicavs. amasTan, 
gverdis sazRvari SeiZleba gadiodes kvanZebze, 
magram ara rkalebze anu rkals mxolod erTi 
gverdis farglebSi moTavsebuli kvanZebis 
dakavSireba SeuZlia, rogorc es 2.3 naxazze 
„mwarmoebel-momxmareblis“ sistemisTvisaa naCvenebi. 

miuxedavad imisa, rom gverdebis sazRvrebi 
yovelTvis kvanZebze gadis, ar SeiZleba sasazRvro 
kvanZi orive gverds ekuTvnodes, amitom Semogvaqvs 
maCvenebeli kvanZis cneba, romelic miznis kvanZze 
maCvenebels warmoadgens da zustad erT poziciaze 
(maCvenebeli pozicia) an gadasasvlelze (maCvenebeli 
gadasasvleli) miuTiTebs.  

sasazRvro kvanZi erT romelime gverdze iqneba 
ganTavsebuli, xolo maCvenebeli kvanZebi masze sxva 
gverdebidan miuTiTebs. 
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amgvarad modernizebuli „mwarmoebel-
momxmareblis“ sistema 2.4 naxazzea warmodgenili, 
sadac maCvenebeli gadasasvlelebi wyvetilCarCoiani 
marTkuTxedebiT gamoisaxeba. 

 
gverdebad dayofili petris qselidan sawyisi 

qselis miReba advilia. saamisod maCvenebeli kvanZebi 
miznis kvanZebs erwymis da gverdebis sazRvrebi 
ugulvebeliyofa. 

ukve arsebuli petris qselis simulatorebidan 
dagverdvis funqcias Seicavs instrumenti CPN-Tools. 

petris qselebis struqturizebis ufro 
srulyofil meTodad modularizacias warmovad-
genT, rac dagverdvaze rTuli proceduraa, radgan 
modulTaSoris kavSirebi ufro rTuli xasiaTisaa.  

moduls ganvixilavT, rogorc petris qselis 
nawils danarCen petris qselTan (modulis garemo) 
informaciis gacvlis saSualebiT. moduli Sedgeba 
modul-qseluri da interfeisis nawilebisgan.  

pirveli modulSi Semaval petris qselis 
fragments Seicavs, meore – modulis garemosTan 
kavSiris saSualebebs. modulis magaliTi 2.5 
naxazzea mocemuli. 
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nax.2.5. moduli qselisa da interfeisis 
nawilebiT 

x

P1

T2

T1

y

P2

qseli

interfeisi 

modulis qseluri nawilidan garemosTan 
pirdapiri kavSiri akrZalulia, anu ar SeiZleba 
modulis qselSi imgvari kvanZis arseboba, 
romelzec garedan romelime maCvenebeli kvanZi 
miuTiTebs da piriqiT, modulis qseli ar unda 
Seicavdes maCvenebel kvanZebs, romlebic garemos 
kvanZebze maCveneblebi iqneba.  

moduli garemos mxolod interfeisis gavliT 
SeiZleba daukavSirdes. Cvens magaliTSi modulis 
qseli Seicavs 2 gadasasvlels (T1 da T2), 1 pozicias 
(y) da 1 maCvenebel pozicias (x). interfeisisTvis 
ganvsazRvravT 2 pozicias: P1-s importis pozicias 
vuwodebT da wyvetili wrewiriT gamovsaxavT, P2 
eqsportis pozicia iqneba da Cveulebrivi poziciis 
rgolis saxiT gamoitaneba.  

pirveli garemodan modulSi monacemTa importis 
funqcias Seasrulebs, meore – modulidan garemoSi 
eqsportisa. maCvenebeli pozicia x warmoadgens 
maCvenebels importis pozicia P1-ze, xolo 
eqsportis pozicia P2 moduluri qselis y-poziciaze.  

amgvari meqanizmiT modulis Semavali da 
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gamomavali parametrebi ganisazRvreba, rac 
kompleqsur petris qselSi modulis mravaljeradi 
gamoyenebis saSualebas iZleva (modulis 
egzemplarebis saxiT).  Sesabamisi magaliTi 2.6 
naxazzea naCvenebi. 

 
 
naxazze petris qselis asagebad damoukidebeli 

pozicia P da M1-modulis 3 egzemplari gamoiyeneba: 
m1, m2 da m3. amasTan, modulis qseluri nawilis 
gamosaxvisas sakmarisia mxolod modulis 
interfeisuli nawilis gamosaxva, radgan swored igi 
Seicavs modulis importis da eqsportis 
parametrebs da mis gareSe garemodan modulze 
araviTari zemoqmedeba ar xdeba.  

modulis egzemplari m1 pozicia p-s Tavisi 
importis pozicia P1-is parametrad iyenebs, rasac 
modulur petris qselze grafikulad P1-dan P-ze 
mimarTuli maCveneblis rkaliT gamovsaxavT. 
egzemplari m2 Tavisi importis pozicia P1-is 
parametrad m1-is eqsportis pozicia P2-s iRebs da 
ase Semdeg.  
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naxazis meore nawilSi moduluri petris qseli 
„gaSlili“ saxiTaa warmodgenili da misi semantikaa 
gadmocemuli.  

sxvaTa Soris, am qselis yoveli komponentis 
unikalurobis dasacavad komponentebi modulis 
egzemplarisa da komponentis saxelebiT aRiwereba, 
romlebic erTmaneTisgan wertiliTaa gamoyofili.  
 

2.2.3 PNML-is struqtura 
 

petris qselebis moniSvnaTa enis erTiani 
struqtura 3 donisgan Sedgeba. yvelaze qveda done 
petris qselis fundamenturi komponentebis aRweras 
moicavs, romeli nebismieri klasisa da tipis petris 
qselebisTvis saerToa da ganisazRvreba mxolod 
erTxel.  

amgvar komponentebs mivakuTvnebT petris qselis 
meta-models, TvisebaTa gansazRvris interfeissa da 
tipebis gansazRvris interfeiss.   

Sualedur doneze petris qselebis ena petris 
qselis axali tipebis gansazRvris meqanizmebs 
Seicavs saerTo Wdeebis baziTa da petris qselis 
tipis gansazRvris meqanizmiT, romlebic 
erTmaneTTan mWidro kavSirSia.  

mesame, gamoyenebiTi done qveda doneebis 
safuZvelze agebul petris qselis srul 
infrastruqturas, e.w. petris qselis failebs 
Seicavs (nax.2.7). ganvixiloT PNML-is struqturuli 
komponentebi detalurad. 

petris qselis formatirebis enis meta-modeli 
mis sawyis struqturas warmoadgens da 
Sesrulebulia UML-teqnologiis gamoyenebiT. UML 
iSifreba rogorc Unified Modelling Language – 
unificirebuli modelirebis ena.  
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 sqema 

 
igi obieqt-orientirebuli ideologiis stan-

dartizaciis produqtia da Seicavs obieqt-
orientirebuli modelirebis sxvadasaxva saSuale-
baTa simravles 4 klasSi ganawilebuli 9 sxvadasxva 
tipis diagramebis saxiT, romlebsac gansxvavebuli 
funqcionaluri datvirTvebi gaaCnia [2].  

petris qselis enis meta-modelisTvis klasebis 
diagramaa gamoyenebuli, romlis elementebs 
klasebi, interfeisebi da maT Soris damokide-
bulebebi warmoadgens. klasebis diagramaSi 
kavSirTa tipebi 2.8 naxazzea mocemuli petris 
qselebis elementTa magaliTze.  
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nax.2.8. kavSiris tipebi klasebis diagramaSi 

 
situaciis mixedviT SesaZlebelia sxvadasxva 

klasebs Soris erTze meti damokidebulebis 
arseboba, rac gvaqvs kidec klasebis diagramaze 
petris qselebis meta-modelisaTvis (nax.2.9). 

zemoT ukve ganvsazRvreT petris qselebis 
moniSvnaTa enis calkeuli komponentebis Sinaarsi 
da daniSnuleba, axla maT Soris kavSirebis 
semantikas aRvwerT.  
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yoveli maCvenebeli pozicia an maCvenebli 
gadasasvleli warmoadgens maCvenebel kvanZs da 
uTiTebs Sesabamisad erT da mxolod erT poziciaze 
an gadasasvlelze.  

pozicia da gadasasvleli warmoadgens kvanZs, 
xolo yoveli rkalisTvis arsebobs erTi sawyisi 
(“wyaro”) da erTi miznis (“mizani”) kvanZi.  

gverdebi, kvanZebi da rkalebi warmoadgens 
petris qselis obieqtebs, amasTan, gverdi moicavs 1 
an met obieqts (anu gverdebs, kvanZebs da rkalebs). 

atributebi da anotaciebi aris Wdeebi. obieqti 
1 an met Wdes, agreTve petris qselis konkretuli 
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instrumentisTvis damaxasiaTebel informacias 
Seicavs (minimum instrumentis dasaxelebas da 
versias).  

yvelaze zeda dones warmoadgens petris qseli, 
romelic Sedgeba 1 an meti obieqtis (gverdebi, 
kvanZebi da rkalebi Sesabamisi WdeebiT) da 1 an meti 
sakuTari Wdisagan.  

da bolos, petris qselis faili 1 an meti 
petris qselisgan Sedgeba. tipebis gansazRvris 
interfeisi axal petris qselis tips gansazRvravs, 
romelic meta modelis failebidan TavisTvis 
sasurvel simravles iRebs.  

TvisebaTa gansazRvris interfeisi petris 
qselebis axal Tvisebebs gansazRvravs. 

saerTo Wdeebis baza Seicavs petris qselis 
standartul WdeTa simravles, romlebsac nebismieri 
tipis petris qselSi ucvleli semantika gaaCnia. 
saerTo Wdeebis baza petris qselis Wdeebis 
umravlesobis Tavidan gansazRvris proceduras 
arasaWiros xdis. petris qselis axali tipis 
gansazRvrisas standartuli Wdeebi SeiZleba saerTo 
Wdeebis bazidan iqnes aRebuli, xolo specifikuri 
Wdeebi petris qselis tipis gansazRvris 
proceduriT ganisazRvreba.  

saerTo Wdeebis baza dinamikurad ganaxlebadi 
dokumentia, romelic specilistTa jgufis mier 
petris qselebis Teoriis ganviTarebasTan erTad 
axali standartuli WdeebiT SeiZleba Seivsos. 

petris qselis tipis gansazRvra (PNTD – Petri Net 
Type Definition) warmoadgens petris qselis axali 
tipis gansazRvrisTvis aucilebel direqtivaTa 
nakrebs petris qselis moniSvnaTa enaze.  

petris qselis faili ukve gansazRvruli tipis 
petris qselebs Seicavs, romlebic TavianT 
komponentebs Sesabamisi PNTD-s mixedviT agebs. 
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2.3 petris qselebis formatirebis  
enis sintaksi 

2.3.1 XML - safuZveli petris qselebis  
formatirebis enisTvis 

 
1998 wels saerTaSoriso organizacia W3C-s 

mier oficialur specifikaciad damtkicebis Semdeg 
XML-teqnologia (XML iSifreba, rogorc Extensible 
Markup Language – moniSvnaTa gafarToebadi ena) 
internetis dapyrobas agrZelebs. sadReisod 
arsebobs uamravi veb-serveri, sadac informaciis 
Sesanaxad da asaxvisTvis swored XML-s iyeneben da 
SeiZleba iTqvas, am teqnologiam interneti 
Tvisobrivadac gardaqmna [3]. 

XML hiperteqsturi moniSvnebis sistemaa, iseve,  
rogorc misi winamorbedi HTML (Hyper Text Markup 
Language – hiperteqstebis moniSvnis ena). orive ena 
standartuli ganzogadebuli moniSvnebis ena SGML-
is qveenas warmoadgens. hiperteqstis cneba 
Teoriulad jer kidev 1945 wels amerikelma 
mecnierma vanevar buSma daamkvidra, xolo 60-ian 
wlebSi hiperteqstebze momuSave programebic 
gamoCnda, romlebic informaciis arawrfiv asaxvas 
da damuSavebas uzrunvelyofda. hiperteqsturi 
teqnologiis masobrivi gavrceleba mxolod 
msoflio ablabudis (WWW – World Wide Web) agebis 
procesSi gaxda SesaZlebeli. 

HTML-ma internetis msoflio qselad qcevaSi 
gadamwyveti roli Seasrula, misi saSualebiT 
internetSi ganTavsebuli uzarmazari moculobis 
informaciis Zebnis procedura mowesrigda da 
gamartivda, magram axali amocanebisTvis saWiro 
simZlavreebi HTML-s ar gaaCnia. igi warmoadgens 
specialur instruqciaTa - tegebis SezRudul 
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nakrebs, romlebic, rogorc wesi, Cveulebriv 
teqstur (.HTML) failSi inaxeba.  

programa-brauzerebi (Internet Explorer, Netscape, 
Mozilla, Quanta, Opera) waikiTxavs HTML-fails da 
masSi aRwerili tegebis meSveobiT asaxavs 
informacias momxmareblis ekranze. magram 
Tanamedrove internet-servisebisTvis principul 
amocanad iqca informaciis aramarto asaxva, aramed 
struqturizaciac, rac HTML-s faqtobrivad ar 
SeuZlia. masSi monacemebs da tegebs erTmaneTTan 
kavSiri ar gaaCniaT, rac Zlier arTulebs 
informaciis analizs. magaliTad, instruqcia: 

<font color="red">Text</font> 
advili gasagebia nebismieri brauzerisTvis, 
romelic xvdeba, rom saWiroa teqstis “Text” wiTeli 
SriftiT asaxva, magram amasTan misTvis sulerTia, 
HTML-failis ra adgilas iqneba zemore tegi 
(<font></font>) ganTavsebuli, aris Tu ara igi sxva 
tegebis fragmenti, an TviTon daqvemdebarebul 
tegebs Tu moicavs.  

faqtobrivad, informaciis Zebna da analizi 
Cveulebrivi teqsturi failis analogiurad unda 
moxdes, rac informaciasTan muSaobis araefeqtur 
meTods warmoadgens.  

HTML-is meore naklad mouqneloba unda 
CaiTvalos. masSi tegebis standartuli nakrebi 
SezRudulia (miuxedavad perioduli Sevsebisa) da 
bolomde ver pasuxobs sxvadasxva tipis 
informaciul moTxovnebs (multimedia, maTematikuri 
da qimiuri formulebi da sxva). 

XML-ma zemore problemebi warmatebiT gadaWra. 
masSi ar aris winaswar gansazRvruli tegebis 
nakrebi, XML warmoadgens sawyis baziss (notacias) 
momxmareblis sakuTari moniSvnebis enisTvis [4]. 
XML-dokumentic HTML-is msgavsad tegebis 
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safuZvelze aigeba, magram misgan principulad 
gansxvavdeba. TavisTavad XML-failis struqtura 
gaurkvevelia standartuli internet-brauzere-
bisTvis, misi asaxvisTvis specialuri programuli 
uzrunvelyofaa saWiro (magaliTad, Sualeduri 
programa XML-dokumentsa da internet-brauzers 
Soris). 

XML-s gaaCnia monacemTa sacavebTan mimarTvis 
SesaZleblobebi, sadReisod internet-programirebis 
TiTqmis yvela gavrcelebuli sistema (JAVA Script, 
VisualBasic Script, PHP, Perl da sxva skriptuli da ara 
marto skriptuli enebi) flobs XML-dokumentebis 
damuSavebis saSualebebs, rac manqanur-
damoukidebeli programebis dasawerad saukeTeso 
kombinacias warmoadgens da informaciis gacvlis 
universalur formats gvTavazobs.  

amasTan XML-Si SesaZlebelia dokumentebSi 
ierarqiulad Senaxuli informaciis koreqtulobis 
kontroli, romelic sruliad sxvadasxva tipis 
monacemebisgan SeiZleba Sedgebodes. erTiani 
kontrolis qona Zalian sasargebloa informaciuli 
sistemis Seqmnis sawyis etapzeve, radgan amiT 
sistemis sxvadasxva komponentebis mier monacemTa 
sxvadasxva formatebis gamoyenebiT gamowveuli 
SeuTavsebloba imTaviTve aRmoifxvreba. 

skriptuli enebi XML-dokumentis damuSavebis-
Tvis damatebiTi programebis (skriptebis) daweras 
moiTxovs. asaxvis ufro efeqturi meTodia egreT 
wodebuli stiluri cxrilebis gafarToebadi 
nakrebi XSL (Extensible Stylesheet Language), romelic 
XML-is specialur instruqciaTa nakrebs 
warmoadgens da Seicavs XML-dokumentis 
filtraciis, martivi da rTuli Zebnis da sxva 
mraval funqcias, romlebic wesebis (Rules) 
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meqanizmzea dafuZnebuli. XSL-teqnologia ukve 
Canergilia yvela gavrcelebul internet-brauzerSi. 

XML-dokumentebis dammuSavebeli programebis 
(martivad rom vTqvaT, XML-brauzerebis) ageba da 
gamoyeneba, rogor wesi, SedarebiT mcire dros da 
xarjebs moiTxovs. enis naklovanebebidan pirvel 
rigSi muSaobis dabali siCqare da mexsierebis 
maRali xarji gamoirCeva, rac optimizaciis 
specialuri meTodebiT (Compressed XML) nawilobriv 
gamosworebadia. 

zogad SemTxvevaSi XML-dokumenti Semdeg 
formats unda daeqvemdebaros:  

1. dokumentis saTaurSi cxaddeba TviT XML-
dokumeti versiis nomriTa da sxva damatebiTi 
informaciiT;  

2. yovel `gamReb” tegs aucileblad unda 
mohyvebodes `damxuravi” tegi (HTML-Si amis 
aucilebloba ar aris).  

3. XML-Si simboloTa registri ganirCeva;  
4. atributebis mniSvnelobebi yovelTvis 

brWyalebSi Tavsdeba.  
5. tegebis `Cadgmuloba” (ierarqia) mkacrad 

kontrolirebadia, amitom “gamRebi” da “damxuravi” 
tegebis mimdevrobas gadamwyveti mniSvneloba aqvs. 

sawyis da saboloo tegebs Soris ganTavsebul 
mTel informacias XML ganixilavs, rogorc 
monacemebs, amitom HTML-isgan gansxvavebiT 
gaiTvaliswineba formatirebis elemetebic (carieli 
simbolo, momdevno striqonis niSani, tabulacia da 
sxva). 

Tu XML-dokumenti zemore wesebs ar arRvevs, 
mas formalur-swori (sintaqsurad swori) dokumenti 
ewodeba.  

enis konstruqcia. zogadad, XML-dokumenti ori 
mTavari komponentis, moniSvnis elementebisa 
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(Markup) da monacemebis (Content) erTobliobas 
warmoadgens. Tu ganvavrcobT, XML-dokumenti 
Sedgeba elementebis nakrebis, PCDATA da CDATA-
seqciebis, analizatoris direqtivebis, komentarebis, 
specsimboloebisa da teqsturi monacemebisgan. 

elementi XML-dokumentis struqturuli 
blokia. yoveli aracarieli elementi aucileblad 
Sedgeba sawyisi da saboloo tegebis, agreTve maT 
Soris moTavsebuli monacemebisgan. monacemi 
SeiZleba warmoadgendes ubralo teqsts, dokumentis 
Cadgmul elements, PCDATA an CDATA-seqcias, 
dammuSavebel instruqcias an komentars – anu 
praqtikulad XML-dokumentis nebismier nawils. 
elementebis nakrebi XML-dokumentis ierarqiul 
struqturas gansazRvravs. erTi elementi fesvuria, 
programa-analizatori dokumentis wakiTxvas misgan 
iwyebs. 

Tu elementi carielia (monacemebs ar Seicavs), 
misi sawyisi da saboloo tegebi erTiandeba Semdegi 
formatiT: <tegi/> 

komentari amoicnoba formatiT: <!--komentari--> 
atributi elementis Tvisebebs gansazRvravs, 

magaliTad, mas mniSvnelobas aniWebs. igi sawyis 
tegSi aisaxeba formatiT:  

<tegi atributi=mniSvneloba>. 
 specsimboloebi enis konstruqcias 

gansazRvravs da monacemTa blokSi maTi pirdapiri 
CarTva dokumentis struqturas arevs, amitom misi 
ricxviTi an simboluri identifikatoris gamoyeneba 
xdeba saWiro. 

analizatorebis direqtivebi gamoisaxeba 
formatiT: <?direqtiva?> 

CDATA (Character Data) monacemTa area, 
romelsac analizatori ganixilavs, rogorc 
ubralo teqsts masSi instruqciebisa da 
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specsimboloebis ganurCevlad, magram komentare-
bisgan gansxvavebiT, gamoiyenebs mas sxvadasxva 
miznebiT, magaliTad, klient-programis Sesas-
ruleblad. CDATA blokSi xSirad JAVA-skriptis 
instruqciebi Tavsdeba. formati: 

<![CDATA] monacemebi]]>. 
PCDATA (Parseable Character Data) – nebismieri 

informacia, romelTanac programa-analizators 
muSaoba SeuZlia. 

elementebis gansazRvrisas maTi ierarqiac unda 
ganisazRvros. mSobeli elementis gansazRvris 
blokSi misi Sida elementebi iqve frCxilebSi 
aRiwereba specialuri araaucilebeli simboloebis 
TanxlebiT: `+”, `*”, `?”, romelTagan “+” uTiTebs, 
rom qveelementi elementSi ramdenime egzemplarad 
SeiZleba Sediodes, “?” – elementi ofcionaluria 
(SeiZleba saerTod ar iyos warmodgenili), “ * ” – 
Sida elementi an elementTa mimdevroba 
warmodgenilia ramdenjerme an saerTod gamoitoveba. 

enis gramatikasTan formaluri Sesabamisobis 
garda dokumentSi SeiZleba (da sasurvelia) 
Sinaarsis kontrolis saSualebebic iyos Cadebuli, 
romlebsac calke programa-analizatorebi (an maTi 
specialuri modulebi) anu verifikatorebi 
amuSaveben (maT sxvanairad parserebsac uwodeben, 
inglisuri sityvis parse – “analizi, garCeva”, 
safuZvelze).  

Sinaarsis kontroli gulisxmobs XML-
dokumentis Sesabamisobis garkvevas winasawar 
gansazRvrul monacemTa sqemebTan.  

sadReisod XML-dokumentis sisworis 
Semowmebis ori gavrcelebuli meTodi arsebobs:  

- DTD-gansazRvrebebi (Document Type Definition – 
dokumentis tipis gansazRvra) da  
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- monacemTa semantikuri sqema (Semantic Schema), 
romlebic SeiZleba XML-failSive Caisvas an calke 
failis saxiT gaformdes (magaliTad, DTD-sTvis 
gamoiyeneba tegi <!DOCTYPE “fesvuri elementi” 
SYSTEM “DTD-failis saxeli”/>). 

zemoT mocemuli aRwerilobidan gamodinare, 
XML-dokumentis (da Sesabamisad, petris qselebis 
moniSvnaTa enaze aRwerili dokumentis) kavSiri sxva 
internet-teqnologiebTan 2.10 naxazze mocemuli 
sqemiT SeiZleba gamoisaxos. 

 

XML-
dokumenti

DTD
skripti XSL

HTML 

nax.2.10. XML-dokumentis 
damuSavebis sqemis erTi varianti

 
qvemoT, 1-el listingSi mocemulia martivi 

XML-dokumentis magaliTi. 
fragmentis pirveli nawili dokumentis tipebis 

gansazRvris interfeisia (DTD), romelic XML-
dokumentSi gare failis saxiT Caismeba. 

direqtiva:  
<!DOCTYPE Saqartvelo SYSTEM "Saqartvelo.dtd"> 
gansazRvravs im elementTa da maTi atributebis 

simravles, romlebic Semdeg XML-dokumentSi 
nebadarTuli iqneba. 

 



 30

<!-- DTD-gansazRvrebebi --> 
<!ELEMENT qvekana 

(fartobi,mosaxleoba,qalaqi)> 
<!ATTLIST qvekana 
Saxeli CDATA #REQUIRED> 
<!ELEMENT fartobi (PCDATA)> 
<!ATTLIST fartobi KvKm CDATA #REQUIRED> 
<!ELEMENT mosaxleoba (PCDATA)> 
<!ATTLIST mosaxleoba raodenoba CDATA 

#REQUIRED> 
<!ELEMENT qalaqi (PCDATA,raioni)> 
<!ATTLIST qalaqi id ID #REQUIRED> 
<!ELEMENT raioni (PCDATA)*> 
<!ATTLIST raioni id ID #REQUIRED> 
<!-- XML-dokumenti --> 
<?xml version="1.0" encoding="ISO-8859-1" 

standalone="no"?> 
<!DOCTYPE Saqartvelo SYSTEM 

"Saqartvelo.dtd"> 
<qvekana Saxeli="Saqartvelo"> 
<fartobi KvKm="69700">afxazeTis da samxreT 

oseTis CaTvliT</fartobi> 
<mosaxleoba raodenoba="3500000">faqtobrivi 

migraciis 
gaTvaliswinebiT</mosaxleoba> 

<qalaqi id="1">Tbilisi 
 <raioni id="1-

1">Saburtalo</raioni> 
 <raioni id="1-2">Vake</raioni> 
</qalaqi> 
<qalaqi id="3">Kutaisi</qalaqi> 
<qalaqi id="4">Zugdidi</qalaqi> 
</qvekana> 

listingi-1. XML-dokumenti gare DTD-
gansazRvrebebiT 
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petris qselebis moniSvnis enisTvis misaRebi 
analizatoris SesarCevad Cven gavaanalizeT rogorc 
de-faqto standartebad miRebuli (DTD, monacemTa 
semantikuri sqemebi), aseve sxva damoukidebeli 
analizatorebi. sabolood arCeul iqna 
analizatori TREX (Tree Regular Expressions for XML), 
romelic DTD-ze nakleb kompaqturia, samagierod 
modulurobis Tviseba gaaCnia, rac mniSvnelovania 
petris qselebis erTiani gacvliTi formatis 
SeqmnisaTvis [5]. me-2 listingSi mocemulia DTD-
gansazRvrebaTa fragmenti da misi eqvivalenturi 
fragmenti TREX-ze.  

petris qselis tipis cnebis gansazRvrisa da 
XML-enis ZiriTadi elementebis ganxilvis Semdeg 
ukve SeiZleba PNML-enis sintaksis gansazRvra.  

PNML-s (Petri Net Markup Language – petris 
qselebis moniSvnis ena) ganvmartavT, rogorc XML-ze 
dafuZnebul petris qselebis dokumentebis aRweris 
enas, anu yoveli PNML-dokumenti imavdroulad 
XML-dokuments warmoadgens. 

Semdgom paragrafebSi ganvsazRvravT petris 
qselebis formatirebis (moniSvnaTa) enis sintakss 
misi struqturis Semadgeneli nawilebisTvis. 
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<!ELEMENT D (A | (B*, C)+)> 
<!ELEMENT A EMPTY> 
<!ELEMENT B EMPTY> 
<!ELEMENT C EMPTY> 
<grammar> 

<start> 
<element name="D"> 

<choice> 
<ref name="A"/> 

<oneOrMore> 
<zeroOrMore> 

<ref name="B"/> 
</zeroOrMore> 
<ref name="C"/> 

</oneOrMore> 
</choice> 

</element> 
</start> 
<define name="C"> 

<element name="C"><empty/></element> 
</define> 
<define name="B"> 

<element name="B"><empty/></element> 
</define> 
<define name="A"> 

<element name="A"><empty/></element> 
</define> 

</grammar> 
listingi 2. monacemTa klasebis gansazRvra  

DTD da TREX-ze 
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2.3.2. petris qselebis meta-modelis  
sintaksi 

 
meta-modelis sintaqsis elementebi (PNML-is 

gasaReburi elementebi) 2.7 naxazze agebuli 
klasebis diagramis safuZvelze ganisazRvreba. 
pirdapiri SriftiT gamosaxuli klasebisTvis 
(“konkretuli klasebi”) eqvivalenturi  XML-
elementebi 2.3 cxrilSia mocemuli.  

 

 
 
petris qselis failis aRmniSvneli elementi 

<pnml> petris qselis enaze Sedgenili yvela 
dokumentis fesvuri elementia, saidanac programa-
analizatori dokumentis analizs iwyebs.  

rogorc aRvniSneT, petris qselis dokumenti 
SeiZleba erTze meti petris qselis aRweras 
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Seicavdes, yoveli calkeuli petris qseli 
<net>...</net> elementis farglebSia moqceuli.  

klasTa saxelebi petris qselis meta-modelis 
konkretuli elementebisTvis meta-modelis sqemaze 
(nax.2.9) pirdapiri SriftiT gvaqvs gamosaxuli.  

konkretul elementebs mivakuTvnebT maT, 
romlebic petris qselis grafSi konkretuladaa 
warmodgenili da romlebic petris qselis Seqmnis 
procesSi winaswar ganisazRvreba: poziciebs, 
gadasasvlelebs, rkalebs, gverdebs, maCvenebel-
poziciebs da maCvenebel-gadasasvlelebs.  

kursiviT gamovsaxavT im elementebs, romlebsac 
petris qselSi an konkretuli gamosaxuleba ar 
gaaCnia (kvanZebi, obieqtebi), an maTi gansazRvra 
damatebiT unda Sesruldes petris qselis tipis 
gansazRvris (PNTD) meqanizmiT (Wdeebi).  

konkretul elementebs PNML-Si eqvivalenturi 
elementebi ganesazRvrebaT (<place>, 
<transition>, <arc>, <page>). amaTgan pirvel ors 
mxolod identifikaciis atributi (id) gaaCnia, iseve 
rogorc gverdis amsaxvel elements, roca rkalis 
amsaxveli elementi <arc> flobs damatebiT or 
atributs: source rkalis sawyis kvanZs gansazRvravs 
(“wyaro”), target – saboloos (“mizani”). maCvenebeli 
pozicia (<referencePlace>) da maCvenebeli 
gadasasvleli (<referenceTransition>) Seicavs 
specialur atributs ref, romelic warmoadgens 
maCvenebels poziciaze an gadasasvlelze, an 
maCvenebels sxva maCveneblebze.  

elementi <toolspecific> gamosaxavs 
konkretuli instrumentis momsaxure informacias 
petris qselis mocemuli elementisTvis (pirvel 
rigSi moicema instrumentis dasaxeleba da versia, 
xolo Semdeg mxolod miTiTebuli instrumentisTvis 
damaxasiaTebeli qmedebebi);  
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elementi <value> petris qselis komponentis 
mniSvnelobas inaxavs (magaliTad, poziciis 
markirebis an rkalis anotaciis mimdinare 
mniSvnelobebs).  

meta-modelis gansazRvraSi vaTavsebT petris 
qselebis moniSvnis enis yvela konkretuli 
elementisTvis aucilebel grafikul komponents 
(elementi <graphics>), romelic Tavis momsaxure 
elementebTan da atributebTan erTad calke iqneba 
ganxiluli. magaliTebSi PNML-is gasaReburi 
elementebi xazgasmiT gveqneba gamoyofili.  

 
2.3.3. Wdeebis gansazRvris sintaksi 

 
PNML-is yvela elementi, romelic meta-

modelSi ar aris gansazRvruli (1-el cxrilSi ar 
aris mocemuli), ganixileba rogorc Wde an Wdeebis 
kombinacia PNML-is mocemuli elementisTvis.  

magaliTad, <initialMarking> SeiZleba iyos 
Wde poziciisTvis da mis sawyis markirebas 
asaxavdes, <name> obieqtis saxelis amsaxveli Wde 
iqneba, <inscription> - rkalis warwera.  

Wde kombinirebuli elementia da SeiZleba 
qveelementebs Seicavdes. magaliTad, Wdis 
mniSvneloba inaxeba elementSi <text>, magram 
amasTan, misi gamosaxva SeiZleba XML-is xiTac, Tuki 
mas rTuli struqtura gaaCnia (elementi 
<structure>).  

PNML-is ofcionaluri elementi <graphics> 
gansazRvravs Wdis grafikul parametrebs.  

aseve ofcionalurma <toolspecific> elementma 
Wdes SeiZleba damatebiTi, konkretuli instrumen-
tisTvis informacia Sehmatos. 

 
 

 



 36

2.3.4. grafikuli elementebis gansazRvris  
sintaksi 

 
PNML-is grafikuli garsi element <graphics>-

is farglebSi aRiwereba da Sedgeba ramdenime 
qveelementisgan, romlebic 2.4 cxrilSia mocemuli. 

 
<position> petris qselis elementis 

absolutur koordinatebs gansazRvravs, <offset> - 
elementis warweris daSorebas elementisgan.  
<dimension> warmoadgens kvanZis zomebs, xolo 
<fill> – kvanZis gaferadebis parametrebs asaxavs. 
<line> – rkalis maxasiaTebeli elementia misi 
formis, feris, siganis da stilis parametrebiT da 
bolos, elementi <font> anotaciaTa Sriftis 
dayenebas emsaxureba.  
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2.3.5. petris qselis (PNML-) failis  
magaliTebi 

 
wina paragrafebSi mocemuli petris qselebis 

meta modelis, Wdeebisa da grafikuli elementebis 
gansazRvrebaTa erToblioba saSualebas gvaZlevs 
avagoT “sufTa” PNML-faili mocemuli P/T 
(klasikuri) klasis petris qselisTvis (nax. 2.11). 

 

ready 2

nax.2.11. sailustracio petris qseli 
PNML-failis asagebad 

 
 

 
<pnml> 

<net id="n1" type="PTNet"> 
<name> 

<value>P/T-qselis nimuSi</value> 
</name> 
<place id="p1"> 

<graphics> 
<position x="20" y="20"/> 

</graphics> 
    <name> 

<value>ready</value> 
<graphics> 

<offset x="10" y="-8"/> 
</graphics> 

   </name> 
<initialMarking> 
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<value>3</value> 
</initialMarking> 

</place> 
  <transition id="t1"> 

<graphics> 
<position x="60" y="20"/> 

</graphics> 
<toolspecific tool="PetriSim" version="1.1"> 

   <hidden/>   
</toolspecific> 

</transition> 
<arc id="a1" source="p1" target="t1"> 

<graphics> 
<position x="30" y="25"/> 
<position x="60" y="25"/> 

</graphics> 
<inscription> 

<value /value> >2<
<graphics> 

<offset x="15" y="-2"/> 
</graphics> 

</inscription> 
</arc> 

 </net> listingi 3. PNML-kodi 22-e suraTze asaxuli 
klasikuri petris qselisTvis </pnml> 

 
amrigad, yoveli PNML-faili iwyeba tegiT 

<pnml> da sruldeba tegiT </pnml>. Semdegi tegia 
konkretuli petris qselis ganmsazRvreli <net>, 
romelic Seicavs 2 atributs:  unikalur 
identifikators (id="n1") da petris qselis tipis 
dasaxelebas.  

petris qselis pirveli elementia <name>, 
romelic qsels saxels aniWebs, ris Semdegac 
qselis komponentebis aRwera iwyeba.  

Cvens magaliTSi gvaqvs petris qselis samive 
sabazo komponenti: pozicia (<place>), gadasasvleli 
(<transition>) da rkali (<arc>), romlebsac 
identifikaciis aucilebel atributebTan erTad 
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sakuTari (magaliTad, grafikuli) atributebic 
gaaCnia.  

kerZod, poziciisTvis fragmenti : 
<graphics> 

<position x="20" y="20"/> 
</graphics> 

 
uCvenebs, rom poziciis grafikuli gamosaxuleba 
(ufro zustad, gamosaxulebis anu rgolis centri), 
moTavsebulia dekartes koordinatTa sistemis (20,20) 
koordinatze, xolo fragmenti : 

<name> 
<value>ready</value> 
<graphics> 

<offset x="10" y="-8"/> 
</graphics> 

   </name> 
gansazRvravs poziciis saxels (“ready”) da mis 
daSorebas poziciis rgolis centridan (elementi 
<offset>). da bolos, fragmenti: 

<initialMarking> 
<value>3</value> 

</initialMarking> 
poziciis sawyis markirebas gansazRvravs. 

 
igive principiT ganisazRvreba gadasasvlelic, 

Cveni magaliTisTvis mas emateba mxolod 
instrumentis specifikuri informacia (tegi 
<toolspecific>), romelSic gansazRvruli gvaqvs 
petris qselis fiqtiuri instrumenti PetriSim Tavisi 
versiis nomriT.  

specifikuri informaciis ganyofileba petris 
qselis simulatorTa damprogrameblebisTvisaa 
gamoyofili mxolod konkretuli instrumentisTvis 
saWiro moqmedebaTa Sesasruleblad.  
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Cvens magaliTSi fiqtiuri instrumenti PetriSim 
gadasasvlelis damalvis <hidden/>-elements 
Seicavs (Sesabamisad, gadasasvleli suraTze 
wyvetili marTkuTxediTaa gamosaxuli). 

rkalis gansazRvras ori damatebiTi atributic 
Tan axlavs:  

source – rkalis sawyisi kvanZis unikalur 
identifikators Seicavs,  

target – saboloosas.  
sayuradReboa, rom jerjerobiT rkalis 

gansazRvra ar Seicavs informacias rkalis tipis 
Sesaxeb. rkalis tipi ganisazRvreba specialuri 
uxilavi Wdis saSualebiT, romelsac rkalis 
atributs vuwodebT (ixileT petris qselis meta-
modelis aRwera 2.3.3 paragrafSi) da romelic 
rkalis grafikul formas ganapirobebs.  

misi eqvivalenturi atributi PNML-is rkalis 
gansazRvris areSi iqneba type. qvemoT mocemuli 
fragmenti rkalis tips atributis damatebiT 
gansazRvravs: 
<arc id="a1" place="p1" transition="t1" type="in"> 

meore variantSi <type> ganisazRvreba, rogorc 
<arc>-elementis qveelementi: 

<arc id="a2" place="p2" transition="t2"> 
<type value="in"/> 

</arc> 
Semakavebeli rkalisTvis (Inhibitor Arc): 
<arc id="a2" place="p2" transition="t2"> 

<type value="inhibitor"/> 
</arc> 
 
zemo 2 fragmentSi elementi <type> xazgasmuli 

ar aris, radgan igi ar Sedis PNML-is gasaReburi 
elementebis ricxvSi da petris qselis tipebis 
gansazRvris meqanizmiT damatebiT unda iqnes 
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gansazRvruli (iseve, rogorc sawyisi markirebis 
elementi <initialMarking> me-3 listingidan). 

SedarebiT kompleqsuri PNML-failis magaliTi 
mogvyavs 2.4 naxazze gamosaxuli, mravalgverdiani 
mwarmoebel-momxmareblis sistemisaTvis. igi me-4 
listingzea aRwerili.  

gansxvaveba mxolod poziciebis da 
gadasasvlelebis saxelebSi iqneba, sadac qarTuli 
dasaxelebebi inglisuri eqvivalentebiTaa 
Canacvlebuli. 
<pnml> 
 <net id="n1" type="PTNet"> 
   <name> 
      <value>Consumer-Produser System</value> 
   </name> 
   <page id="pg1"> 
   <name><value>Producer</value></name> 
   <place id="p1"> 
   <name><value>Ready to produce</value></name> 
<initialMarking><value>0</value></initialMarking> 
   </place> 
      <transition id="t1"> 

name         < ><value>produce</value></name> 
      </transition> 
   <place id="p2"> 
   <name><value>Ready to deliver</value></name> 
<initialMarking><value>1</value></initialMarking> 
   </place> 
      <transition id="t2"> 
         <name><value>deliver</value></name> 
      </transition> 
      <arc id="a1" source="p1" target="t1"> 
        <inscription><value>1</value></inscription> 
      </arc> 
      <arc id="a2" source="t1" target="p2"> 
        <inscription><value>1</value></inscription> 
      </arc> 
      <arc id="a3" source="p2" target="t2"> 
        <inscription><value>1</value></inscription> 
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      </arc> 
      <arc id="a4" source="t2" target="p1"> 
        inscription><value>1</value></inscription> <
      </arc> 
    </page> 
    <page i "pg2"
      <

d= > 
name><value>Delivery Channel</value></name> 

      <referenceTransition id="rt1" ref="t2"/> 
      <place ="p5"
        <

id > 
name><value>Empty</value></name> 

<initialMarking><value>1</value></initialMarking> 
      </place> 
      <place id="p6"> 
        <name><value>full</value></name> 
<initialMarking><value>0</value></initialMarking> 
      </place> 
      <referenceTransition id="rt2" ref="t3"/> 
      <arc id="a5" source="rt1" target="p6"> 
        <inscription><value>1</value></inscription> 
      </arc> 
      <arc id="a6" source="p6" target="rt2"> 
        <inscription><value>1</value></inscription> 
      </arc> 
      <arc id="a7" source="rt2" target="p5"> 
        <inscription><value>1</value></inscription> 
      </arc> 
      <arc id="a8" source="p5" target="rt1"> 
        <inscription><value>1</value></inscription> 
      </arc> 
    </page> 
    <page id="pg3"> 
      <name><value>Consumer</value></name> 
      <place id="p3"> 
      <name><value>Ready to recieve</value></name> 
<initialMarking><value>1</value></initialMarking> 
      </place> 
      <transition id="t3"> 
        <name><value>recieve</value></name> 
      </transition> 
      <place id="p4"> 
      <name><value>Ready to consume</value></name> 
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<initialMarking><value>0</value></initialMarking> 
      </place> 
      <transition id
        <

="t4"> 
name><value>consume</value></name> 

      </transition> 
      <arc id="a9" source="p3" target="t3"> 
        <inscription><value>1</value></inscription> 
      </arc> 
      <arc id="a10" source="t3" target="p4"> 
        <inscription><value>1</value></inscription> 
      </arc> 
      <arc id="a11" source="p4" target="t4"> 
        <inscription><value>1</value></inscription> 
      </arc> 
      <arc id="a12" source="t4" target="p3"> 
        <inscription><value>1</value></inscription> 
      </arc> 
    </page> 
  </net> 
</pnml> 

 

listingi 4. PNML-faili „mwarmoebel-
momxmareblis“ sistemisTvis 

mocemul PNML-failSi elementi <page> 
gverdis asaxvas emsaxureba da sakuTari unikaluri 
identifikatori gaaCnia. igi sxva elementebidan 
SeiZleba gamovyoT <referenceTransition>, 
romelic erTi gverdidan meore gverdze 
ganTavsebul gadasasvlelze maCvenebels aRwers. 

rkalis anotacia <inscription> gansazRvravs 
rkalis anotaciis Wdes da petris qselis 
moniSvnaTa enis gasaRebur elementebs ar 
miekuTvneba (unda ganisazRvros PNTD-Ti). 

PNML-ena modulebis gansazRvris meqanizmsac 
Seicavs, romlis arsi 2.3.2 paragrafSi gadmoveciT. 
praqtikuli realizaciis TvalsazrisiT moduls 
ganvixilavT, rogorc damoukidebel petris qselis 
(PNML-) fails, xolo modulTaSoris kavSirebs – 
petris qselis failebs Soris kavSirebis saxiT 
gamovsaxavT, romelTa realizacia maCveneblebis 
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meqanizmiT xdeba. Sesabamisad, saWiroa PNML-is 
axali elementebis gansazRvra PNML-failSi sxva, 
gare PNML-failebis importisTvis. 

moduls gansazRvravs gasaReburi elementi 
<module>. 2.2.2 paragrafSi mocemuli gansazRvrebis 
Tanaxmad, moduli Sedgeba interfeisisa da modulis 
qselisgan. interfeiss calke elementi 
ganesazRvreba igive saxeliT <interface>, xolo 
modulis qseluri nawili 

<interface>…</interface> 
tegebis gareTaa ganTavsebuli. amgvarad agebuli 
modulis Sesabamisi PNML-faili 2.5 naxazze agebuli 
moduluri petris qselisTvis me-5 listingSia 
naCvenebi. adgilis dazogvis mizniT failidan 
Wdeebisa (sawyisi markireba, anotaciebi) da 
grafikuli elementebi amoRebulia. 

<module id="M1"> 
  <name><value>M1</value></name> 
  <interface> 
    <importPlace id="p1"/> 
    <exportPlace id="p2" ref="y"/> 
  </interface> 
  <referencePlace id="x" ref="p1"/> 
  <transition id="t1"/> 
  <transition id="t2"/> 
  <place id="y"/> 
  <arc source="x" target="t1"/> 
  <arc source="t1" target="y"/> 
  <arc source="y" target="t2"/> 
  <arc source="t2" target="x"/> 
</module> 

listingi 5. PNML-faili M1 modulisTvis 
 

rogorc listingi cxadhyofs, modulis 
interfeisisTvis ganisazRvreba importis pozicia p1 
(elementi <importPlace>), romelic garemodan 
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modulSi monacemTa imports emsaxureba da 
eqsportis pozicia p2 (elementi <exportPlace>), 
romelic modulis qselidan garemoSi monacemTa 
eqsports asrulebs da uTiTebs moduluri qselis 
pozicia y-ze. davuSvaT, mocemuli moduli Senaxulia 
mimdinare katalogis moduleM1.pnml failSi da 
saWiroa misi egzemplarebis gamoyeneba 2.6 naxazze 
mocemuli moduluri petris qselis PNML-formatSi 
Sesanaxad. Sesabamis PNML-fails me-6 listingze 
naCvenebi saxe eqneba. 
<pnml> 
  <net id="n1"> 
    <place id="p"> 
    <initialMarking> 
      <value>1</value> 
    </initialMarking> 
    </place> 
    <instance id="m1" ref="M1" 
uri="file:moduleM1.pnml"> 
      <importPlace parameter="p1" ref="p"/> 
    </instance> 
    <instance id="m2" ref="M1" 
uri="file:moduleM1.pnml"> 
      <importPlace parameter="p1" instance="m1" 
ref="p2"/> 
    </instance> 
    <instance id="m3" ref="M1" 
uri="file:moduleM1.pnml"> 
      <importPlace parameter="p1" instance="m2" 
ref="p2"/> 
    </instance> 
  </net> 

listingi 6. PNML-faili moduluri 
petris qselisTvis 

</pnml> 
 
 
elementi <instance> modulis egzemplars 

gansazRvravs. misi atributi ref maCvenebelia petris 
qselis Sesabamis modulze, xolo atributi uri 

 



 46

(Unified Resource Identifier) resursis, am SemTxvevaSi 
petris qselis modulis misamarTia.  

importis poziciisTvis ganisazRvreba parametri 
(parameter) da maCvenebeli (ref) importis kvanZze 
(<importPlace parameter="p1" ref="p"/>) an  

modulis egzemplarze  
(<importPlace parameter="p1" instance="m1" ref="p2"/>),  

saidanac modulSi monacemTa importi 
sruldeba. 

 
2.3.6. petris qselis tipis  

gansazRvra – PNTD 
 

wina paragrafebSi Cvens mier SemoTavazebul da 
ganxilul iqna “sufTa” PNML-teqnologia, 
romelSic xorcieldeba petris qselebis 
formatirebis enis gasaReburi elementebis 
sintaksuri kontroli, riTac SesaZlebeli xdeba 
koreqtuli sabazo struqturis ageba petris qselis 
nebismieri tipisTvis.  

momdevno nabiji unda iyos infrastruqturis 
Seqmna petris qselis konkretuli tipis 
gansazRvrisTvis, rac petris qselis tipis 
gansazRvris meqanizmiT (PNTD – Petri Net Type Definition) 
miiRweva.  

es meqanizmi azrobrivad XML-is semantikuri 
kontrolis saSualebebs (DTD, monacemTa 
semantikuri sqemebi, TREX) efuZneba, romlebsac 2.4.1 
paragrafSi SevexeT, anu PNTD warmoadgens sawyisi 
wesebis simravles (gramatikas) semantikurad swori 
petris qselis (PNML-) failebis asagebad.  

grafikulad es damokidebuleba 2.3.3 
paragrafSi, 2.7 naxazzea naCvenebi, sadac PNML-enis 
zogadi struqturaa mocemuli. petris qselis 
failebi mimarTaven PNTD-s petris qselis 
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konkretuli tipisTvis nebadarTul Wdeebze 
informaciis misaRebad, ris Semdegac mocemuli 
tipis petris qselTan muSaobisas mxolod am 
WdeebiT manipulireba SeuZliaT.  

me-7 listingi TREX-gramatikis meSveobiT 
(ixileT paragrafi 2.4.1) Sedgenili petris qselis 
tipis gansazRvras asaxavs P/T (klasikuri) petris 
qselisTvis. 

 

<grammar ns="http://www.informatik.hu-
berlin.de/top/pnml" 

xmlns="http://www.thaiopensource.com/trex"> 
<include href="http://www.informatik.hu-

berlin.de/top/pnml/pnml.trex"/> 
<include href="http://www.informatik.hu-

berlin.de/top/pnml/conv.trex"/> 
<define name="NetType" combine="replace"> 

<string>PTNet</string> 
</define> 
<define name="Place" combine="interleave"> 

<optional> 
<ref name="InitialMarkingString"/> 

</optional> 
</define> 
<define name="Arc" combine="interleave"> 

<optional> 
<ref 

name="InscriptionString"/> 
</optional> 

</define> 
</grammar> 

 
listingi 7. P/T (klasikuri) petris qselis  

tipis gansazRvra 
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TREX-gramatikis sintaqsi XML-orientirebulia 
(DTD-sgan gansxvavebiT). misi fesvuria elementia 
<grammar>, romlis atributi ns (XML-is gasaReburi 
sityvidan namespace) PNTD-dokumentis wyaros 
gansazRvravs (mis misamarTs internetSi), xolo 
xmlns (XML namespace) – analizatoris misamarTs.  

elementi <include> orjer gamoiyeneba: 
pirvelad petris qselis meta modelis failis, 
xolo meored – saerTo WdeTa bazis (ix.$-2.4.3) 
importisTvis internetis misamarTebidan.  

element <define>-iT axali Wde Semoitaneba 
sxvadasxva ofciebis TanxlebiT. magaliTad, 
fragmenti: 

<define name="NetType" combine="replace"> 
<string>PTNet</string> 

</define> 
gansazRvravs Wdes P/T (klasikuri) petris 
qselisTvis, romelic SeiZleba PNML-failSi iqnes 
importirebuli, ise, rom failSi qselis 
gansazRvris sawyis Wdes (romelic element <net>-
Si ganisazRvreboda. ix. listingi-3 ) Caanacvlebs, 
razec combine-atributis mniSvneloba “replace” 
miuTiTebs. xolo fragmentiT: 

<define name="Place" combine="interleave"> 
<optional> 

<ref name="initialMarkingString"/> 
</optional> 

</define> 
ganisazRvreba poziciis Wde P/T-qselSi, sadac 
atributis mniSvneloba combine=”interleave” uTiTebs, 
rom PNTD-s Wdis gansazRvra ki ar Caanacvlebs, 
aramed Seujerdeba PNML-failSi mocemuli 
analogiuri Wdis gansazRvras. ese igi, Tu PNML-
failSi pozicia ganisazRvreboda fragmentiT 
(petris qselebis enis meta-modelidan): 
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<place id="p"></place> 
xolo PNTD-Si daemata Cvens mier zemoT mocemuli 
gansazRvreba, maSin misi saboloo saxe iqneba: 

<place id="p"> 
       <initialMarkingString> 
         <value>1</value> 
       </initialMarkingString> 
      </place> 

amasTan erTad, PNTD-Si mocemuli elementi 
<optional> azustebs, rom elementi ofcionaluria, 
anu igi SeiZleba yvela poziciisTvis ar 
ganisazRvros (rac zustad Seesabameba poziciis 
markirebis logikas). 

PNTD-Si gansazRvruli Wdeebis importi PNML-
failSi SesaZlebeli rom gaxdes, PNML-is fesvur 
element <pnml>-s da calkeuli petris qselis 
sawyis element <net>-s Sesabamisi maCveneblebi unda 
Caematos, magaliTad, qvemoT mocemuli fragmentis 
saxiT: 

<pnml xmlns="http://www.informatik.hu-berlin.de/top/pnml/ptNetb"> 
<net id="n1" type="http://www.informatik.hu- 

berlin.de/top/pntd/ptNetb"> 
 
 

2.3.7. saerTo WdeTa bazis  
sintaksi 

 
saerTo WdeTa bazaSi standartuli Wdeebi 

ganisazRvreba, romlebic sawyis etapze petris 
qselis arcerT sabazo elements ar ekuTvnis.  

saerTo Wdeba baza, faqtobrivad, warmoadgens 
SeTanxmebas im Wdeebis Sesaxeb, romlebsac 
sxvadasxva tipis petris qselebi SeiZleba Seicavdes.  

gansazRvruli Wdeebis garkveuli qvesimravle  
Semdgom petris qselis tipebis gansazRvris 
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meqanizms (PNTD) miewodeba petris qselis tipis 
mixedviT. PNTD, Tavis mxriv, am Wdes petris qselis 
konkretul elements miamagrebs da saWiroebis 
SemTxvevaSi PNML-dokuments gadascems.  

Tu PNTD iyenebs Wdeebs saerTo Wdeebis 
bazidan, masSi bazis failis (magaliTad, conv.trex) 
importi aucilebelia. Semdgom, axali Wdis 
gansazRvrisas SeiZleba gamoyenebul iqnas 
Sesabamisi miTiTeba saerTo Wdeebis bazaze, rogorc 
qvemoTmoyvanil fragmentSi: 

 
<grammar ns="http://www.informatik.hu- 
                                berlin.de/top/pnml" 

xmlns="http://www.thaiopensource.com/trex"> 
<include href="http://www.informatik.hu- 

berlin.de/top/pnml/pnml.trex"/> 
<include href="http://www.informatik.hu-

berlin.de/top/pnml/conv.trex"/> 
... 
<define name="Place" combine="interleave"> 

<interleave> 
<optional> 
     <ref name="conv:PTMarking"/> 
</optional> 

  <optional> 
                 <ref name="conv:Name"/>      
            </optional> 
      </interleave> 
</define> 

 
formalurad, saerTo Wdeebis baza Seicavs 

erTmaneTisgan metnaklebad damoukidebeli Wdeebis 
gansazRvrebaTa mimdevrobas.  

yovel Wdes unikaluri saxeli eniSneba. amasTan 
Wdis saxeli SeiZleba Sesabamisi XML-elementis 
saxels ar emTxveodes. 
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2.5 cxrilSi saerTo Wdeebis bazaSi gansaz-
Rvrul WdeTa simravlis qvesimravlea mocemuli. 

 

 
 
cxrilis pirvel svetSi Wdis saxelia 

gamotanili, meoreSi – Sesabamisi XML-elementi. me-3 
sveti Wdis monacemTa tips asaxavs. 

zemoaRweril WdeTa daniSnuleba Semdegia: 
Name - warmoadgens momxmareblis gansazRvrul 

identifikators elementis (poziciis, gadasasvle-
lis, rkalis) semantikis aRsawerad, romlis 
mniSvneloba Cveulebrivi teqsturi striqonis 
tipisaa (string). misi asaxvisTvis specialuri 
elementi <text> gamoiyeneba; 

 
PTMarking - poziciebis sawyisi markirebaa P/T 

(Place/Transition) tipis petris qselebSi, romelic 
mniSvnelobebs naturalur (arauaryofiT) ricxvTa 
simravlidan iRebs (nonNegativeInteger); 

ENMarking - elementarul sistemur qselebSi (EN 
Petri Nets) poziciebis sawyisi markirebas aRwers da 
misi tipi ar aris gansazRvruli, radgan 
elementarul sistemur qselebSi poziciaTa 
markireba an carielia an Seicavs Savi rgolis saxis 
mqone markers, romelic grafikulad unda 
ganisazRvros; 
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HLMarking aris Termi poziciebis sawyisi 
markirebisTvis maRali donis qselebSi, romelsac 
kompleqsuri struqtura gaaCnia da aRiwereba 
Sesabamisi tipiT structured. igi Seicavs <text> 
elements ramdenime striqonad an XML-xis 
ganStoebas anotaciis elementSi <structure>. 

PTCapacity warmoadgens P/T tipis qselebSi 
poziciis moculobis aRmwer anotacias, romelic 
naturaluri ricxvis tipisaa; 

HLSort maRali donis petris qselebis 
poziciebSi arsebul markerTa saxeobebs aRwers. igi 
kompleqsuri struqturis mqone elementia. 

saerTo WdeTa bazaSi Tavisi adgili gaaCnia 
Wdeebs gadasasvlelebisTvis (magaliTad, gadasas-
vlelis gaxsnis pirobisTvis), rkalebs da petris 
qselebis moniSvnaTa enis sxva elementebs.  

zemoT moyvanili cxrilidan isic Cans, rom 
saerTo Wdeebis bazis sxvadasxvaa Wdeebi zogjer 
XML-is erTi da imave elementiT gamoisaxeba 
(cxrilSi elementi <initialMArking> WdeebisTvis 
PTMarking, ENMarking da HLMarking), rac bazis 
logikur struqturas ar arRvevs, radgan naxsenebi 
Wdeebi petris qselis sxvadasxva tipebisTvisaa 
aRwerili da erTdroulad arasdros gamoiyeneba. 

saerTo Wdeebis bazis fragmenti rkalis 
atributebisa da anotaciebisTvis me-8 listingSia 
mocemuli: 
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<grammar  ns="http://www.informatik.hu-berlin.de/top/pnml" 
xmlns="http://www.thaiopensource.com/trex"> 

 
<include href="http://www.informatik.hu- 

berlin.de/top/pnml/pnml.trex"/> 
 
<define name="InitialMarkingString"> 

 
<element name="initialMarking"> 

<ref name="Annotation"/> 
</element> 

</define> 
 
<define name="InscriptionString"> 

<element name="inscription"> 
<ref name="Annotation"/> 

</element> 
</define> 
 
<define name="ArcType"> 

<element name="type"> 
<attribute name="value"> 

<ref name="ArcTypeValues"/> 
</attribute> 

</element> 
</define> 
 
<define name="ArcTypeValues"> 

<choice> 
<string>normal</string> 
<string>read</string> 
<string>inhibitor</string> 
<string>reset</string> 

</choice> 
</define> 

</grammar> 
listingi 8. saerTo WdeTa bazis  

fragmenti 
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