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modelireba warmoadgens sistemaTa efeqturobis kvlevisa da 

Sefasebis mZlavr, universalur meTods. 

 
imitaciis meTodebis gamoyenebis sfero Zalze farTo da 

mravalferovania. Tumca, samecniero muSaoba da aRniSnul 

dargSi Catarebuli kvlevebi cxadyofs, rom mkvlevarebi da 

mecnierebi gamokvlevaTa instrumentuli saSualebebis saxiT 

Zalze iSviaTad mimarTaven modelirebis sistemebs, romelTa 

upiretesobac, naTlad  mogexsenebaT aSkaraa [1, 12]. modeli-

rebis sistemebs gaaCniaT specializebuli saSualebebi, 

romlebic kompiuterze samodelo eqsperimentebis 

organizaciis TvalsazrisiT axdens damatebiT SesaZleb-

lobaTa realizebas. isini aseve saSualebas gvaZlevs 

modelebSi gaviTvaliswinoT drois faqtori, anu avagoT 

dinamikuri imitaciuri modelebi, rac ase mniSvnelovania 

mravali sistemisaTvis [13, 14, 15]. 

 
1960-iani wlebis bolos aSS-Si pirvelad gamoica 

saxelmZRvanelo `modelireba GPSS-ze~. 1976 wels firma 

IBM-ma (International Business Machines) SeimuSava GPSS-is axali 

versia saxelwodebiT APL-GPSS. APL (APL _ A Programming 

Language) enam da GPSS-ma saSualeba misca gaerTianebuliyo 

orive enis upiratesobani, romlis Sedegadac modelebis 

agebis dros SesaZlebeli iyo gamoyenebuliyo rogorc APL-

is farTo  gamoTvliTi  SesaZleblobebi, aseve GPSS-is  

mier  warmodgenili modelirebisaTvis  aucilebeli  makro- 
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brZanebaTa didi nakrebi. ssrk-Si imitaciuri modelirebis 

pirveli saxelmZRvanelo gamoica ssrk mecnierebaTa 

akademiis wevr-korespondent n. buslenkos mier, xolo GPSS 

enis aTvisebis e.w. `pirvelobis palma~ ekuTvnis q. moskovis 

МИЭТ-is institutis TanamSromels a. dedkovs. GPSS enis 

bazaze IBM firmaSi damuSavda GPSS/360 versia, xolo 

mogvianebiT _ misi gafarToebuli versia GPSS/V.   1976 wels 

pirvelad ssrk-Si i. iakimovis da v. deviatkovis 

xelmZRvanelobiT muSa jgufma daasrula muSaoba 

diskretuli sistemebis modelirebis gamoyenebiTi 

programuli paketis samrewvelo gamocemasa da aTvisebaze, 

romlis safuZvelsac warmoadgenda GPSS/360 sistema [8, 11].  

 
1977  wels  aSS-Si  j. o. henriqsonma, romelic  im  dros 

warmoadgenda maTematikuri uzrunvelyofis specialists, 

xolo mogvianebiT ki konsultants miCiganis universitetSi, 

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

aRniSnul programul sistemas gaaCnda GPSS/360-sa da 

GPSS/V-is yvela Tviseba (anu GPSS/360 da GPSS/V versiebi 

mTlianad Tanxvedrilia GPSS/H versiasTan) da aRniSnul 

versiebTan SedarebiT udidesi upiratesoba, romelic 

momxmarebels saSualebas aZlevda interaqtiul reJimSi 

nabij-nabij ekontrolebina modelirebis procesi [2]. 1993 

wels elniskma daamuSava programa, rogorc GPSS/H – is 

garemo,  romlis   saSualebiTac   SesaZlebelia    rogorc 

modelis teqstis swrafad Setana, aseve misi gaformeba.  
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1990-iani wlebis dasawyisSi germanulma firmam Gfl (aaxeni) 

daamuSava GPSS/H EDITOR, romlis saSualebiTac SesaZle-

beli iyo GPSS/H programis swrafad Setana, mocemuli 

blokis dasaxelebebiT, Rilakebze ubralo daWeriT. Semdegi 

versia   GPSS/H + PROOF   ki   warmoadgens   diskretuli 

sistemebis modelirebis enas da advilia asaTviseblad, 

xolo masSi funqciebis, cvladebis, standartuli 

atributebis, grafikebisa da statistikuri blokebis 

arseboba mniSvnelovnad afarToebs mis SesaZleblobebs [8]. 

 
imitaciuri modelebis realizaciis dros programirebis 

universaluri enebis gamoyeneba modelis Semqmnels 

saSualebas   aZlevs  modelis  damuSavebis, gamarTvisa  da  

gaSvebis dros  miaRwios mis  moqnilobas. Tumca, 

modelirebis  enebi, romlebic orientirebulia calkeul 

sagnobriv dargze, warmoadgens gacilebiT ufro maRali 

donis enebs, amitomac iZleva saSualebas mciredi 

danaxarjebiT rTuli sistemebis gamosakvlevad Seiqmnas 

modelirebis programebi. 

 
modelirebis specializebuli enebi iyofa imitaciis saxeTa 

Sesabamis sam jgufad: uwyveti, diskretuli da 

kombinirebuli   procesebisaTvis. diskretuli    sistemebis 

modelirebisaTvis farTo gavrceleba hpova diskretuli 

sistemebis modelirebis paketma _ GPSS  World  (General Purpose  
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Simulation System) _ modelirebis saerTo miznobrivma sistemam 

[2]. igi damuSavebulia kompania Minuteman-is mier (aSS) [3].  

GPSS World enaze dawerili modelebi sakvlev sistemaSi 

gacilebiT ufro adeqvaturia, vidre cnobili masobrivi 

momsaxurebis Teoriis gamoyenebiT agebuli modelebi. GPSS 

World enaze daweril modelebSi SesaZlebelia gaTvalis-

winebul iqnas faqtorebis didi raodenoba da amasTanave 

SeiZleba ukuigdos mravali SezRudva da daSveba. 

 
GPSS/PC aris diskretuli modelirebis ena, GPSS World ki 

warmoadgens GPSS/PC-is ganviTarebul versias [4, 5, 6, 7]. 

aRniSnulma  sistemam  SeiZina  kombinirebuli  xasiaTi, anu  

SeuZlia Seqmnas modeli, rogorc diskretuli, aseve uwyveti 

sistemebisaTvis. 

 

dabolos, GPSS World-is modelirebis sistema muSaobs 

Windows grafikul-operaciul sistemaSi   da  maqsimalurad  

orientirebulia Tanamedrove teqnologiaTa gamoyenebaze, 

romelic uzrunvelyofs informaciis maRal interaq-

tiulobasa da vizualur warmodgenas. 

 



 

 

 

 

 

 

 

 
I Tavi 

GP GPSS World  imitaciuri 

modelirebis enis ZiriTadi cnebebi  

1.1. GPSS World  modelirebis sistemis obieqtebi 

 

GPSS World modelirebis sistemaSi ganasxvaveben oTxi 

tipis obieqts: modeli, modelirebis procesi, angariSi da 

teqsti. 

modeli GPSS enaze Sedgeba blokebisa da 

operatorebisagan; xolo modelirebis procesi warmoadgens 

modelis translaciis Sedegs, romelic miiReba Command ► 

Greate Simulation menius brZanebis Sesrulebis Sedegad. 

modelirebis procesis dasrulebisTanave, rogorc wesi, 

avtomaturad iqmneba obieqti angariSi. 

teqsturi obieqti (GPSS World-is teqsturi faili) 

gankuTvnilia didi modelebis damuSavebis gamartivebisa da 

sawyisi teqstebis biblioTekis Sesaqmnelad, anu modeli 

SeiZleba dayofil iqnas operatorebis nakrebebad, romlebic 

warmoadgens calkeul teqstur failebs, xolo amis Semdeg 

maTgan Seqmnilia obieqti `modelirebis procesi~. obieqts 

`modelirebis procesi~   aseve   SeuZlia   Seqmnas   axali  
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teqsturi failebi modelis fragmentebiT, modelirebis 

SedegebiT, agreTve waikiTxos da Caweros monacemebi 

teqstur failebSi. 

 

 
1.2. imitaciuri modelirebis enis obieqtebi 

 

GPSS World sistema gankuTvnilia diskretuli da uwyveti 

procesebis imitaciuri modelirebisaTvis. 

modelirebis sistemebSi obieqtebi gankuTvnilia 

sxvadasxva daniSnulebisaTvis. obieqtebis arCeva konkretul 

samodelo sistemaSi damokidebulia modelis maxasi-

aTeblebsa da specialistze, romelic adgens models. ar 

aris aucilebeli, rom erT modelSi monawileobdes 

obieqtebis yvela tipi, magram yvela models unda gaaCndes 

blokebi da tranzaqtebi.  

obieqtebi iyofa 7 kategoriad da 15 tipad, romlebic 

warmodgenilia 1.1 cxrilSi. ganvixiloT GPSS obieqtebis 

daniSnuleba. 

tranzaqtebi warmoadgens dinamikur obieqts, romlebic 

iqmneba modelis gansazRvrul wertilebSi, gadaadgildeba 

modelSi blokidan blokSi da bolos qreba. tranzaqtebi 

xasiaTdeba parametrebiT, romlebic gamoiyeneba konkretuli 

monacemebisaTvis. TiToeul tranzaqts SeiZleba gaaCndes 

parametrebis nebismieri ricxvi. agreTve, tranzaqts SeiZleba 

mivaniWoT prioriteti. prioritetiT  sargebloba SeuZliaT,  
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maSin rodesac erTsa da imave resursze pretendentobs 

ramdenime tranzaqti. magaliTad, tranzaqti saparikmaxero 

salonSi SeiZleba iyos klienti, saavtomobilo 

gzatkecilze _ avtomobili, maRaziaSi _ myidveli, 

televizorebis saxelosnoSi _ televizorebi da a.S. 

                                                 cxrili 1.1 

GPSS–is  obieqtebi 

kategoria obieqtebis tipebi 

dinamikuri tranzaqtebi 

operaciuli  blokebi 

aparaturuli erTarxiani mowyobilobebi, mravalarxiani 

mowyobilobebi (mexsierebebi) da logikuri 

gasaRebebi 

gamoTvliTi cvladebi, funqciebi, SemTxveviTi ricxvebis 

generatorebi 

statistikuri rigebi, cxrilebi 

damamaxsovre-

beli 

ujredebi, matricis ujredebi 

dajgufebuli ricxviTi jgufebi, tranzaqtebis jgufebi, 

siebi 

 

aparaturuli kategoriis obieqtebi _ esaa abstraqtuli 

elementi, romelzec SesaZlebelia realuri sistemis 

dekompozicia. am obieqtebze zemoqmedebisas tranzaqtebma 

SeiZleba Secvalon maTi mdgomareoba da gavlena moaxdinon  
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sxva tranzaqtebis moZraobaze. aseT obiqtebs ganekuT-vneba 

erTarxiani mowyobilobebi, mravalarxiani mowyobilobebi 

(mexsierebebi) da logikuri gasaRebebi. 

erTarxiani mowyobiloba warmoadgens mowyobilobas, 

romelic drois garkveul momentSi SeiZleba mxolod erTi 

tranzaqtiT iyos dakavebuli. magaliTad: satelefono 

kavSiris erTi xazi, monacemTa gadacemis erTi arxi da a.S. 

mravalarxiani mowyobiloba gankuTvnilia im 

mowyobilobebis imitaciisaTvis, romlebic unda Sesruldes 

paralelurad. magaliTad: satelefono kavSiris mravali 

xazi, monacemTa gadacemis mravali arxi da a.S. 

operaciuli obieqtebi aris blokebi, sadac sistemis 

modelis funqcionirebis logikis Tanaxmad tranzaqtebis 

moZraoba ganisazRvreba aparaturuli kategoriis obieqtebs 

Soris. blokebSi SeiZleba moxdes oTxi ZiriTadi tipis 

movlena: 

1. tranzaqtis Seqmna da gaqroba; 

2. obieqtis ricxviTi atributebis Secvla; 

3. tranzaqtis dayovneba garkveuli droiT; 

4. modelSi tranzaqtis moZraobis marSrutis Secvla. 

gamoTvliTi kategoria modelirebis procesSi emsaxureba 

iseTi procesebis aRweras, rodesac kavSiri modelirebis 

sistemis komponentebs Soris gamoisaxeba maTematikuri 

(analitikuri an logikuri) damokidebulebiT. am mizniT 

gamoTvliTi kategoriis obieqtebis xarisxSi gamoiyeneba 

ariTmetikuli an bulis cvladebi da funqciebi. 
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cvladebi warmoadgens rTul gamosaxulebebs, romlebic 

aerTianebs konstantebs, sistemur ricxviT atributebs 

(stra), biblioTekur ariTmetikul funqciebs, ariTmetikul 

da logikur operaciebs. 

TiToeul obieqts Seesabameba atributebi, romlebic 

drois mocemul momentSi aRwers mis mdgomareobas. isini 

xelmisawvdomia da gamoiyeneba  mTeli modelirebis 

procesis ganmavlobaSi da ewodebaT sistemuri ricxviTi 

atributebi. magaliTad: gamoTvliTi kategoriis obieqtebis 

SemTxvevaSi _ SemTxveviTi ricxvebis generators gaaCnia RNn 

sistemuri ricxviTi atributi _ TanabaralbaTuri 

ganawilebisas n nomris mqone SemTxveviTi ricxvebis 

generatoriT gamoTvlili ricxvi, xolo dinamikuri 

kategoriis obieqtis SemTxvevaSi _ SemTxveviTi ricxvis 

generators gaaCnia: PR _ tranzaqtis   mocemul   momentSi   

damuSavebis  prioriteti;  Pi  _ aqtiuri tranzaqtis i-uri 

parametris mniSvneloba da sxv. GPSS World-Si arsebobs 50-ze 

meti sistemuri ricxviTi atributi.  

bulis cvladebis daxmarebiT momxmarebels SeuZlia erT 

blokSi erTdroulad Seamowmos ramdenime piroba an am 

pirobis mniSvnelobebi da misi atributebi. bulis cvladebi 

SeiZleba warmodgenili iyos standartuli ricxviTi 

atributebis kombinaciebiT, romlebic erTmaneTTan 

dakavSirebulia bulis operatorebiT, agreTve sxva 

cvladebiT. bulis cvladebi ganisazRvreba iseve rogorc  
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ariTmetikuli, magram ariTmetikul operaciebTan erTad 

mowmdeba sxvadasxva logikuri operaciebi. 

funqciis daxmarebiT momxmarebels uwyveti da 

diskretuli funqcionaluri damokidebulebis funqciis 

arguments (damoukidebeli sidide) da funqciis mniSnelobas 

(damokidebul) Soris SeuZlia awarmoos gamoTvlebi. 

funqcia GPSS-Si gamoiyeneba cxrilis saxiT funqciis 

aRweris brZanebis daxmarebiT. iseve, rogorc cvladebi 

funqciac ar aris dakavSirebuli gansazRvrul blokTan. 

GPSS World-s gaaCnia 24 CaSenebuli SemTxveviTi ricxvebis 

generatori. 

statistikur obieqtebs miekuTvneba rigebi da cxrilebi. 

nebismier sistemaSi tranzaqtebis nakadis moZraoba SeiZleba 

Seyovndes mowyobilobis gaumarTavobis gamo. magaliTad, 

erTarxiani mowyobilobis arxi SeiZleba ukve iyos 

dakavebuli an mravalarxiani mowyobloba iyos ukve 

gadavsebuli. aseT SemTxvevaSi Seyovnebuli tranzaqtebi 

rigSi dgebian, anu _ kidev erTi tipis GPSS obieqti. swored 

am rigis angariSi warmoadgens sistemis damproeqteblis 

erT-erT ZiriTad funqcias. sistemis damproeqtebeli 

mowyobilobisa da rigis damokidebulebiT avtomaturad 

gansazRvravs statistikas. amis garda momxmarebels SeuZlia 

Sekribos damatebiTi statistikuri informacia, sadac 

naCvenebi iqneba modelSi rigis Seqmnis specialuri 

wertilebi. 
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GPSS-Si statistikuri informaciis tabulaciis 

gaadvilebis mizniT ganxilulia specialuri obieqti _ 

cxrili. cxrilebi gamoiyeneba SemTxve-viTi ricxvebis 

albaTurad ganawilebisaTvis. cxrili Sedgeba sixSiruli 

klasebisagan  (mniSvnelobaTa   diapazoni),  sadac Seitaneba 

TiToeuli konkretuli ricxviTi atributis ricxvi. 

cxrilisaTvis agreTve gamoiTvleba maTematikuri lodini an 

saSualo kvadratuli gadaxra. 

damamaxsovrebeli kategoriis obieqtebi uzrunvelyofen 

mimarTvas Senaxul mniSvnelobebTan. ujredebi (an matricis 

ujredebi), sadac Senaxuli sidideebi gamoiyeneba ricxviTi 

informaciis Sesanaxad. magaliTad, mniSvneloba, romelic 

Setanilia ujredSi, SeiZleba Tavis mxriv, drois garkveul 

momentSi warmoadgendes mowyobilobis gamoyenebis 

koeficients.  nebismierma aqtiurma tranzaqtma aRniSnul 

obieqtSi SeiZleba ganaxorcielos informaciis Cawera. 

xolo am obieqtidan SeiZleba informacia waikiTxos axalma 

tranzaqtma. matricebis SemTxvevaSi SeiZleba ganxorcieldes 

eqvsi saxis cvlileba. 

dajgufebul kategorias miekuTvneba ricxviTi jgufebi, 

tranzaqtebis jgufebi da siebi. 

modelebSi tranzaqtebi warmoadgens obieqtebs, 

romlebic xasiaTdebian saerTo sistemuri ricxviTi 

atributebiT, romlebic Cveulebriv warmoadgens 

tranzaqtebis parametrebs da icvleba ASSIGN blokSi 

Sesvlisas, rac atributebTan  SeRzuduli   SeRwevis  saSu- 
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alebas gvaZlevs. xSirad SesaZlebelia erTdroulad 

icvlebodes mocemuli simravlis yvela tranzaqtis 

atributebi. 

 

 

1.3. modelis struqtura GPSS enaze 

  

GPSS enaze blok-diagramis agebis Semdeg igi unda 

Caiweros obieqti `modelis~ SeqmnisaTvis mosaxerxebel 

formaSi. amisaTvis ki aucilebelia informacia GPSS 

obieqtis Sesaxeb Caweril iqnas operatorebis 

TanamimdevrobiT. operatori Sedgeba Semdegi velebisagan: 

striqonis nomeri (araaucilebeli); Wde (araaucilebeli); 

zmna (aucilebeli); operandebi (damokidebulia zmnaze); 

komentari (aucilebeli). 

GPSS-is obieqtebis garCevisaTvis (magaliTad, erTarxiani 

an mravalarxiani  mowyobiloba,  rigi da a.S.)  maT arqmeven  

saxelebs. saxeli aucilebelia daiwyos asoTi da 

SesaZlebelia Seicavdes 200-mde asosa da cifrs,  agreTve  

xazgasmis  niSans.  saxeli  ar  unda  daemTxves  GPSS-is  

momsaxure sityvebs. erTi da igive saxeli SesaZloa 

gamoviyenoT sxvadasxva obieqtisaTvis.  
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1.4. gamoTvliTi kategoriis obieqtebi 

 

rogorc 1.1 cxrilSi aris aRniSnuli, gamoTvliTi 

kategoriis obieqtebs miekuTvneba funqciebi, ariTmetikuli 

da bulis cvladebi. gamosaxulebis Casawerad ki gamoiyeneba 

Semdegi elementebi:  

•  konstantebi; 

•  sistemuri ricxviTi atributebi; 

•  ariTmetikuli, pirobiTi da logikuri operatorebi; 

•  maTematikuri (biblioTekuri) funqciebi; 

•  ariTmetikuli cvladebi; 

•  bulis cvladebi; 

•  momxmareblis cvladebi. 

 

1.4.1. konstantebi 

 

konstanta _ es aris mTeli an namdvili tipis ricxvi, 

agreTve striqonuli tipis monacemi. 

mTeli tipis monacemebi inaxeba 32 Tanriga ricxvis 

saxiT. im SemTxvevaSi Tu moxdeba Tanrigis gadavseba mTeli 

ricxvi gardaiqmneba namdvil ricxvSi. namdvili tipis 

monacemebi inaxeba 64 Tanrigian ormagi sizustis mcocavi 

wertiliani ricxviTi saxiT. mantisa icvleba -308-dan 308-mde, 

xolo sizuste SezRudulia 15 aTobiTi TanrigiT. 

striqonuli monacemebi inaxeba  ASCII  simboloebis  masivSi  
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nebismieri sigrZiT. misi sigrZe SezRudulia mxolod Max 

Memory Request (mexsierebis maqsimaluri SekiTxva) 

mniSvnelobiT, romlis Secvla SesaZlebelia obieqtis 

dayenebiT `modelirebis proces~-Si. es dayeneba SesaZloa 

Seicvalos Edit ►Settings (koreqtireba►dayeneba) menius 

brZanebis safuZvelze.  

 

 

1.4.2. sistemuri ricxviTi atributebi 

 
modelirebis procesSi GPSS World avtomaturad ukeTebs 

koreqtirebas im informacias, romelsac warmoadgens 

modelSi gamoyenebadi sxvadasxva obieqtebis sistemuri 

ricxviTi atributebi. 

sistemuri ricxviTi atributebis saxeli 

darezervebulia. stra-is saxelis gansazRvris wesi iyofa 

sam jgufad: 

pirveli jgufis stra-is saxeli Sedgeba ori 

nawilisagan. pirveli nawili uCvenebs jgufur saxels 

romelSic identificirdeba obieqtis tipi da informaciis 

tipi obieqtis Sesaxeb. meore nawili identificirdeba 

jgufis konkretul wevrTan. 

jgufuri saxeli Sedgeba erTi an ori asosagan romelic 

gansazRvravs informacias garkveuli tipis obieqtis Sesaxeb. 

magaliTad,  Q – rigis   sigrZis   mimdinare   mniSvnelobaze  
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mimarTva, FR - mowyobilobis gamoyenebis koeficienti, SR - 

mexsierebis gamoyenebis koeficienti da a.S. 

pirdapiri mimarTvisas Tu obieqti identificirebulia 

nomris daxmarebiT, maSin mimarTva mis stra-ze Caiwereba 

rogorc straj, sadac j – aris obieqtis nomeri (dadebiTi 

mTeli ricxvi). magaliTad, Q3 – 3 nomris mqone rigis sigrZis 

mimdinare mniSvneloba, FR2 – 2 nomris mqone mowyobilobis 

gamoyenebis koeficienti. obieqtis saxelis SemTxvevaSi 

mimarTva mis stra-ze Caiwereba rogorc stra$  saxeli, 

sadac saxeli – obieqtis saxelia. magaliTad, Q$Basa – Basa 

saxelis mqone rigis sigrZis mimdinare mniSvneloba. SR$Rem – 

Rem saxelis mqone mravalarxiani mowyobilobis gamoyenebis 

koeficienti.  

iribi mimarTvisas stra ganisazRvreba rogorc 

stra*parametri. misi Sinaarsi mdgomareobs SemdegSi: 

• stra*j, sadac j aris aqtiuri tranzaqtis parametris nomeri 

(dadebiTi mTeli ricxvi), romelic Seicavs saWiro blokis 

nomers; 

• stra*saxeli, saxeli – aqtiuri tranzaqtis parametris 

saxeli, romelic Seicavs saWiro blokis nomers. 

magaliTad, Q*3 aris rigis sigrZis mimdinare 

mniSvneloba, romlis nomers warmoadgens aqtiuri 

tranzaqtis me-3-e parametris mniSvneloba; SR*Rem – 

mexierebis gamoyenebis koeficienti, romlis nomers Seicavs 

Rem saxeliT miTiTebuli aqtiuri tranzaqtis parametri. 
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meore jgufs, rogorc pirveli jgufis kerZo SemTxveva, 

Seadgens matriculi stra. MX matriculi stra 

SesaZlebelia Seicavdes samamde identifikators (iribi 

mimarTviT). magaliTad: 

 

MX * Result (* Striqoni; * Sveti ) 

 

warmoadgens matricaze mimarTvas, romlis nomers 

Seicavs Result saxeliT miTiTebuli aqtiuri tranzaqtis 

parametri, xolo matricis elementi _ striqonis nomeri da 

svetis nomeri, romliTac ganisazRvreba Striqoni da Sveti 

saxeliT miTiTebuli aqtiuri tranzaqtis Sesabamisi 

parametrebis mniSvnelobebi. 

mesame jgufs Seadgens iseTi stra, romlebic ar 

saWiroebs nomris an obieqtis saxelis miTiTebas.  

standartuli ricxviTi atributebi momxmarebelTan 

SeRwevadobis TvalsazrisiT SesaZlebelia daiyos or  

jgufad: 

pirvel jgufs Seadgens atributebi, romlebic maTi 

formirebis dros miRwevadia mxolod GPSS World-Si, 

romelTa gamoyeneba SesaZlebelia gamosaxulebebSi, 

romlebic ar icvlebian modelirebis procesSi. es jgufi 

Seicavs stra-ebis mcire ricxvs. 

meore jgufSi Sedis gamoTvliTi obieqtebis stra-ebi, 

romlebic SesaZlebelia Seicvalos modelSi da maTi 

gamoyeneba SesaZlebelia gamosaxulebebSi: 



GPSS enis imitaciuri modelirebis ZiriTadi cnebebi 17
 

• FNj (FN$Raspr) - j nomriT miTiTebuli funqciis gamoTvlili 

namdvili mniSvneloba (Raspr saxeliT); 

• Vj (V$Ver) - j nomriT miTiTebuli namdvili an mTeli tipis 

cvladis gamoTvlili mniSvneloba (Ver saxeliT); 

• BVj (BV$Per) - j nomriT miTiTebuli bulis cvladis 

gamoTvlili namdvili mniSvneloba (Per saxeliT). 

 

1.4.3. ariTmetikuli, pirobiTi da logikuri operatorebi 

 
ariTmetikuli, pirobiTi da logikuri operatorebi 

gankuTvnilia operaciis saCvenelad, romlebic unda 

Sesruldes gamosaxulebis elementebze. GPSS World-Si 

gamoiyeneba Semdegi operatorebi (nax. 1.2): 

Tu operatori moiTxovs gansazRvruli tipis monacemebs, 

maSin es monacemebi avtomaturad gardaiqmneba Sesabamis 

tipis monacemSi. magaliTad, Tu striqonuli tipis 

sididesTan mimdinareobs ricxviTi operacia, maSin am 

striqonis simboloebTan gamoiyeneba ricxviTi eqvivalenti.  

mTelad gayofis ( \ ) operaciis Sedegs warmoadgens 

gayofis Sedegad miRebuli mTeli ricxvi, wiladi nawili ki 

ugulebelyofilia. xolo modulis mixedviT ( @ ) operaciis 

Sedegs _ gayofis Sedegad miRebuli naSTi. qvemoT 

moyvanilia magaliTebi aRniSnuli operaciebis gamoyenebiT. 

53 \ 26 = 1     53 @ 26 = 1       8 \ 10 = 0      8 @ 10 = 8 

7 \ 7 = 1   7@@ 7 = 0     17 \ 5 = 3      17 @ 5 = 2 

54 \ 9 = 6   54@@ 9 = 0     3 \ 5 = 0      3 @ 5=3 
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                                              cxrili 1.2 

simbo-

lo 
o p e r a c i a m n i S v n e l o b a 

^ axarisxeba 
A ^ B; A ayvanilia B 

xarisxSi 
# gamravleba A # B; A-s B-ze gamravleba

/ gayofa A / B; A-s B-ze gayofa 

\ 
gayofis Sedegad 

miRebuli mTeli ricxvi 

A \ B; A-s B-ze gayofis 
Sedegad moRebuli 

mTeli ricxvi 

@ 
gayofis Sedegad 
miRebuli naSTi 

A@B; A-s B-ze gayofis 
Sedegad moRebuli naSTi

+ Sekreba _ 
_ gamokleba _ 

> ‘G’ metia 
1, Tu A > B, winaaRmdeg 

SemTxvevaSi 0 

>= ‘GE’ metia an toli 
1, Tu A ≥ B, winaaRmdeg 

SemTxvevaSi 0 

< ‘L’ naklebia 
1, Tu A < B, winaaRmdeg 

SemTxvevaSi 0 

<= ‘LE’ naklebia an toli 
1, Tu A ≤ B, winaaRmdeg 

SemTxvevaSi 0 

= ‘E’ toli 
1, Tu A = B, winaaRmdeg 

SemTxvevaSi 0 

!= ’NE’ gansxvavebulia 
1, Tu A != B, winaaRmdeg 

SemTxvevaSi 0 

& 
‘AND’ logikuri `da~ 

1, Tu A da B operandidan 
arc erTi ar udris 
nuls, winaaRmdeg 

SemTxvevaSi 0 

⏐ ‘OR’ logikuri `an~ 

1, Tu A da B operandidan 
erT-erTi ar udris 
nuls, winaaRmdeg 

SemTxvevaSi 0 
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gamosaxulebis gamoTvlisas upiratesoba eniWeba ( ), 

xolo Semdeg operaciebis prioritetis gaTvaliswinebiT, 

gamoTvla mimdinareobs marcxnidan marjvniv: ^ , #  /  \ , @ ,  −, +, 

>=  < =, < >,  =, ! = , & , ⏐. 

 

 
1.4.4. maTematikuri (biblioTekuri) funqciebi 

 

GPSS World-is biblioTekas gaaCnia Semdegi maTematikuri 

funqciebi (procedurebi): 

 

                                               cxrili 1.3 

funqcia m n i S v n e l o b a 

ABS(x) absoluturi mniSvneloba 

ATN(x) arktangensi 

COS(x) kosinusi 

EXP(x) eqsponenta 

INT(x) mTeli nawilis gamoyofa 

LOG(x) naturaluri logariTmi 

SIN(x) sinusi 

SQR(x) kvadratuli fesvi 

TAN(x) tangensi 

 

 



I Tavi 20 
 

1.4.5. ariTmetikuli cvladebi 

 

ariTmetikuli cvladi warmoadgens stra-s, romelic 

ganisazRvreba momxmareblis mier. GPSS World-Si 

ariTmetikuli cvladi ganisazRvreba brZanebiT VARIABLE an 

FVARIABLE. 

brZanebas gaaCnia Semdegi formati: 

 

Name   VARIABLE      A 

Name  FVARIABLE     A 

 

sadac Name – aris ariTmetikuli cvladis saxeli; 

A operandi ki _ gamosaxuleba. 

ariTmetikul cvladTan mimarTva SesaZlebelia rogorc 

V$ saxeli an Vj sadac  j _ aris cvladis nomeri. simboluri 

saxeli SesaZlebelia Seicvalos nomriT _ dadebiTi mTeli 

ricxvi, risTvisac SesaZlebelia EQU brZanebis gamoyeneba. 

magaliTad: 

 

  Srskop   EQU                     2 
     Srskop   VARIABLE X$12/MX$Vrem ( 3, P1 ) 

 

am SemTxvevaSi ariTmetikul cvlads Srskop SesaZlebelia 

mivmarToT rogorc V2. brZaneba EQU unda moTavsdes 

modelis dasawyisSi. cvladebis aRweris brZanebaSi saxelis 

nacvlad nomris miTiTeba gamoiwvevs Secdomas.  
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ariTmetikuli cvladis mniSvneloba gamoiyeneba Semdegi 

saxiT: 

• rogorc operandi; am SemTxvevaSi ariTmetikuli 

cvladis mniSvnelobas warmoadgens: j obieqtis nomeri; j 

logikuri atributi (GATE bloki); tranzaqtis 

parametris nomeri (ASSIGN, INDEX, LOOP, MARK, SPLIT 

blokebi); atributis mniSvneloba. 

• rogorc funqciis mniSvneloba; 

• rogorc atributuli  funqciis  damokidebuli 

cvladis mniSvneloba; 

• rogorc cxrilis argumenti; 

• rogorc sxva ariTmetikuli cvladis an bulis 

cvladis operandi. 

qvemoT warmodgenilia ariTmetikuli gamosaxulebis 

magaliTebi: 

 

     Pas     VARIABLE       R$Damg + S$Damg 

                         Mak   VARIABLE        Q$Parik - Q$Box 

                          Pak     VARIABLE       P5 + Q$Bul / 5 

                          Vse     VARIABLE        N$Tev @ 10 

 

pirvel magaliTSi Pas warmoadgens sidides, romelic 

darCenili tevadobisa da Damg mexsierebis mimdinare 

Semcvelobis tolia. mocemuli magaliTidan Cans, rom 

ariTmetikuli cvladi  SeiZleba  mocemul  iqnas   rogorc  
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mexsierebis tevadobis sidide. meore magaliTSi Mak cvladi 

ganisazRvreba rogorc Parik rigis mimdinare Semcvelobas 

minus Box rigis mimdinare Semcveloba. mesame magaliTSi Pak 

cvladi ganisazRvreba Tavdapirvelad Bul rigis sigrZis 

mimdinare Semcvelobis 5-ze gayofiT, xolo Semdeg daemateba 

P5 aqtiuri tranzaqtis parametris mniSvneloba. meoTxe 

magaliTSi gamoiTvleba Vse _ Tev saxeliT mocemul blokSi 

Sesasvleli ricxvis mricxveli gayofili 10-ze moduliT. 

ariTmetikuli gamosaxulebis  mniSvneloba gamoiTvleba 

maSin, rodesac aqtiuri tranzaqti Seva blokSi, romlis 

operatori ariTmetikul gamosaxulebaze Tavis operandebs 

Soris Seicavs erT an ramdenime mimarTvas. gamoTvlili 

mniSvneloba iqneba namdvili tipis. GPSS World-Si Sualeduri 

Sedegebis an stra-is mniSvnelobebis damrgvaleba ar aris 

SesaZlebeli. magaliTad: 

 

Kom1   VARIABLE      MX$Gegma ( P$Striqoni, P$Sveti ) \ User 

 

am SemTxvevaSi Kom1 saxeliT mocemuli funqciis 

mniSvneloba iqneba mTeli tipis. radgan gamosaxulebaSi 

adgili aqvs mTelad gayofis operacias. namdvili ricxvis 

dasamrgvaleblad SesaZlebelia gamoviyenoT biblioTekuri 

funqcia INT ( x ) romlis saSualebiT xdeba mTeli nawilis 

gamoyofa.  

magaliTad: 
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Kom1   VARIABLE      INT ( MX$Gegma (P$Striqoni, P$Sveti ) / User ) 

 
am SemTxvevaSi gamoiyeneba Cveulebrivi gayofis operacia. 

VARIABLE brZanebiT cvladebis aRwerisas yvela Sualeduri 

gamoTvlebi da saboloo Sedegi damrgvaldeba mTel 

ricxvamde. rogorc cnobilia, namdvili tipis cvladebi 

(mcocavi wertiliT) ganisazRvreba brZanebiT FVARIABLE. am 

SemTxvevaSi damrgvaldeba mxolod saboloo Sedegi, xolo 

Sualeduri mniSvnelobebi ar damrgvaldeba. magaliTad, 

gansxvavebis danaxva fiqsirebuli da mcocavi wertiliT 

gamoTvlili cvladebis Sedegebs Soris SesaZlebelia 

qvemoT moyvanil magaliTebSi: 

 

                               Gan1         VARIABLE   30 # (4/3) 

             Gan2         FVARIABLE   30 # (4/3) 

 

Gan1 cvladis mniSvneloba tolia 30, radgan Sualeduri 

operaciis Sedegi 1, 33 damrgvaldeba 1-mde. Gan2 cvladis 

mniSvneloba ki tolia 39, radgan konstanta 30 gamravldeba 

1, 33-ze da Sedegidan (39, 9) aiReba mTeli nawili. 

SeniSvna: GPSS World-Si SesaZlebelia operandis rangSi 

gamosaxulebis gamoyeneba. amitom modelis gamartivebis 

miziT rekomendebulia Semdegi: Tu modelis sxvadasxva 

nawilebSi gamoiyeneba erTi da igive gamosaxuleba, igi 

erTxel unda ganisazRvros cvladis saxiT da masTan 

mimarTva    SesaZlebelia  mravaljer. Tu  modelis  romel  
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adgilze unda iqnas ganTavsebuli gamosaxuleba, amas wyvets 

Tavad modelis Semqmneli. programis gamartivebis mizniT 

rTul modelebSi, yvela, rogorc ariTmetikuli aseve bulis 

cvladebis gamosaxuleba komentaris sworad gagebis 

TvalsazrisiT SesaZloa moTavsdes erT adgilze. 

 

 

1.4.6. bulis cvladebi 

 

ricxviTi monacemebis garda kompiuteri operirebs 

agreTve logikur monacemebze. logikur informaciasTan 

muSaobas safuZvlad udevs maTematikuri logikis erT-erTi 

mimarTulebis _ bulis algebris cnebebi. ingliseli 

maTematikosi jorj buli (1815-1864) ki _ maTematikuri 

logikis mimarTulebis fuZemdebelia. 

bulis cvladebi mxolod erTi blokis gamoyenebiT 

saSualebas iZleva miRebul iqnas gadawyvetilebebi, 

romlebic damokidebulia GPSS–is mravali obieqtis 

atributebis mdgomareobasa da mniSvnelobaze. bulis 

cvladi warmoadgens sxvadasxva standartul ricxviT 

atributebs (stra) da maT Soris sxva bulis cvladebisagan 

Semdgar logikur gamosaxulebebs. gamosaxuleba aseve 

SesaZlebelia Seicavdes biblioTekur funqciebs. bulis 

cvladi ganisazRvreba BVARIABLE brZanebiT. brZanebis 

formats gaaCnia Semdegi saxe:  
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Name BVARIABLE  A 

 
Name – aris bulis cvladis saxeli, romelic iseve 

rogorc ariTmetikuli cvladis saxeli EQU brZanebiT 

momxmareblis survilisamebr SesaZloa Secvlil iqnas 

nomriT.  

A operandi _ logikuri gamosaxuleba. 

gamosaxulebaSi SesaZlebelia gamoyenebul iqnas 

ariTmetikuli da logikuri operatorebi (ix. cxrili 1.2). 

saboloo Sedegi gardaiqmneba  mTel mniSvnelobaSi 0, Tuki 

udris nuls, an mTel mniSvnelobaSi 1, Tu gansxvavdeba 

nulisagan. 

logikuri operatorebi dakavSirebulia aparaturuli 

kategoriis obieqtebTan da gamoiyeneba aRniSnuli 

obieqtebis mdgomareobis gansazRvrisaTvis. 

arsebobs Semdegi logikuri operatorebi: 

•  FVj  = 1, Tu  j mowyobiloba xelmisawvdomia, winaaRmdeg 

SemTxvevaSi _ 0; 

• FIj = 1, Tu  j mowyobiloba emsaxureba wyvetas, 

winaaRmdeg SemTxvevaSi _ 0; 

• SFj = 1, Tu mravalarxiani mowyobiloba j  mTlianad 

Sevsebulia, wina-aRmdeg SemTxvevaSi _ 0; 

•     SEj = 1, Tu mravalarxiani mowyobiloba j carielia, 

winaaRmdeg SemTxvevaSi _ 0; 

• SVj = 1, Tu mravalarxiani mowyobiloba j misawvdomia, 

winaaRmdeg SemTxvevaSi _ 0; 
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• LSj  = 1, Tu  j logikuri gasaRebi (gadamrTveli) 

CarTulia, winaaRmdeg SemTxvevaSi _ 0. 

j -s qveS igulisxmeba nomeri an saxeli. magaliTad: 

 

      Mam     BVARIABLE FV$Rem1 

                     Can3      BVARIABLE SF$Kvandz 

                     Prov1     BVARIABLE SV$Gashv 

                     Prov2     BVARIABLE LS2 

 

 pirvel magaliTSi Mam bulis cvladi udris 1-s, Tu 

Rem1 mowyobiloba misawvdomia da 0-s, Tu igi ar aris 

misawvdomi. meore magaliTSi Can3 bulis cvladi udris 1-s, 

Tu Kvandz mravalarxiani mowyobiloba bolomde Sevsebulia. 

mesame magaliTSi Prov1 bulis cvladi udris 1-s, Tu Gashv 

mravalarxiani mowyobiloba misawvdomia. meoTxe magaliTSi 

Prov2 bulis cvladi udris 1-s, Tu nomeri 2 logikuri 

gasaRebi CarTulia. 

damokidebulebis operatorebi (ix. cxrili 1.2.) 

awarmoeben operandebis algebrul Sedarebas. magaliTad: 

 

                   Prov1      BVARIABLE   V$VseAvt  ’G’  16 

               Prov2      BVARIABLE        Q5$  ’LE’  P3 

        Prov3      BVARIABLE   MX$Gegma ( Striqoni, Sveti )  ’GE’  P2 

 

Prov1 bulis cvladi udris 1-s, Tu VseAvt cvladi metia 

16-ze, winaaRmdeg SemTxvevaSi   udris 0-s. meore  magaliTSi  
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Prov2 bulis cvladi udris 1-s, Tu  nomeri   5  rigis  

mimdinare  sigrZe  naklebia an  toli tranzaqtis parametri 

3-is mniSvnelobaze. mesame magaliTSi Prov3 bulis cvladi 

udris 1-s, Tu Gegma matricis gansazRvruli elementis 

mniSvneloba metia an toli parametri 2-is mniSvnelobaze. 

bulis operatorebi  ori saxisaa: OR _ an da AND _ da. 

an operatori amowmebs Tundac erTi pirobis Sesrulebas, 

xolo da operatori moiTxovs orive pirobis Sesrulebas. 

magaliTad: 

 

                Con1  BVARIABLE FI$Rem  ’OR’  SF4 

                Con2  BVARIABLE   FI$Rem  ’AND’  SF$Porg 

  Con3     BVARIABLE ( V3  ’G’  7 )   ’AND’   ( FN$Rav  ’OR’  LS7) 

 

Con1 bulis cvladi udris 1-s, Tuki sruldeba er-erTi 

piroba: Rem mniSvneloba emsaxureba wyvetas, an nomeri 4 

mexsiereba ar aris Sevsebuli. Con2 bulis cvladi udris 1-s, 

Tuki sruldeba orive piroba: Rem mowyobiloba emsaxureba 

wyvetas da mexsiereba Porg saxeliT ar aris Sevsebuli. 

mesame magaliTSi Con3 cvladi udris 1-s, Tuki sruldeba 

orive piroba: nomeri 3 cvladis mniSvneloba metia 7-ze da 

nomeri 7 logikuri gasaRebi CarTulia. frCxilebi mesame 

magaliTSi saWiroa mxolod gansazRvrul bulis 

TanafardobaTa dasaweseblad. frCxilebi gamoyenebuli unda 

iqnes mxolod im SemTxvevaSi, rodesac isini aucilebelia.  
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Tu bulis cvladi moicema stra-s saxiT, rogorc 

magaliTad, 

 

Stan   BVARIABLE       V$TreAvt 

 

am SemTxvevaSi gamoiTvleba TreAvt saxelis mqone 

ariTmetikuli cvladis mniSvneloba, da Tu igi gansxvavdeba 

nulisagan, maSin Stan bulis cvladis mniSvneloba 1-is toli 

iqneba, winaaRmdeg SemTxvevaSi  _ 0. 

winamdebare TavSi ganxilulia gamosaxulebis yvela 

elementi, garda funqciebisa. funqciaTa gamoyenebis 

meTodebi ganxiluli iqneba momdevno TavebSi. 

 

 
1.4.7. momxmareblis cvladebi 

 

GPSS momxmarebels saSualebas aZlevs rogorc ricxviTi, 

aseve striqonuli tipis monacemebis  aucilebeli 

modelirebis dros  maT Sesanaxad gaaCndes Tavisi cvladebi. 

momxmareblis cvladebi iqmneba EQU brZanebis meSveobiT. 

magaliTad: 

 

Ver1         EQU       2. 67 

Striqoni   EQU       11 

Sveti        EQU        9 

Name       EQU       ` Name~ 
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pirvel sam magaliTSi Ver1, Striqoni,  Sveti  momxmareblis 

cvladebs mieniWebaT ricxviTi mniSvnelobebi, xolo Name 

cvlads _ striqonuli.  

momxmareblis cvladis daxmarebiT GPSS obieqtebis 

saxeli SesaZlebelia Seicvalos nomrebiT. amisaTvis EQU 

brZanebiT winaswar unda ganisazRvros momxmareblis 

cvladi.  

modelSi gamoyenebuli obieqtebis Wdeebi SesaZlebelia 

mocemuli iqnas aseve EQU brZanebiT. 

 

 

1.5. GPSS modelebis dinamikuri elementebi. tranzaqtebi 
 
 
GPSS modelis blok-sqemis konfiguracia asaxavs 

mimarTulebebs romlebzedac warmoebs gadanacvlebadi 

elementebis moZraoba. TiToeul amgvar elements ewodeba 

tranzaqti. tranzaqtebi warmoadgens GPSS-modelis 

dinamikur (anu moZrav) elementebs. GPSS modelis muSaoba 

mdgomareobs blokidan blokebisken (blokebSi) tranzaqtebis 

gadanacvlebaSi. 

modelirebis dasawyisSi GPSS modelSi ar aris arc erTi 

tranzaqti. modelirebis procesSi drois gansazRvrul 

momentebSi tranzaqtebi Sedis modelSi im logikur 

moTxovnilebaTa Sesabamisad romlebic warmoiSoba  samode- 
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lirebel sistemaSi. amgvarad, drois  garkveul  momentebSi,  

modelirebis specifikidan gamomdinare tranzaqtebi tovebs 

models. saerTo SemTxvevaSi, modelSi  arsebobs 

tranzaqtebis  didi  ricxvi, Tumca  drois erT momentSi 

moZraobs mxolod erTi tranzaqti. Tuki tranzaqtma daiwyo 

Tavisi moZraoba, igi blokidan blokSi gadaadgildeba 

blok-sqemis mier dadgenili gzis mixedviT. TiToeuli 

bloki SeiZleba ganxilul iqnes rogorc romelime wertili 

romelSic warmoebs qveprogramebisadmi mimarTva. im 

momentSi, rodesac tranzaqti Sedis blokSi, Sesrulebaze 

gamoiZaxeba Sesabamisi qveprograma da amis Semdeg tranzaqti 

(saerTo SemTxvevaSi) cdilobs Sevides momdevno blokSi. 

tranzaqtis amgvari win waweva (anu gadaadgileba) grZeldeba 

iqamde, vidre ar moxdeba erT-erTi momdevno SesaZlo 

movlenaTagani: 

1. tranzaqti Sedis blokSi, romlis funqcias 

warmoadgens tranzaqtis dayovneba modeliT 

gansazRvruli raime garkveuli droiT; 

2. tranzaqti Sedis romelime blokSi, romlis funqciad 

gvevlineba tranzaqtis modelidan gamodevna; 

3. blok-sqemis mier dadgenili logikis Tanaxmad 

tranzaqti `cdilobs~ Sevides momdevno blokSi, 

TumcaRa bloki `uars acxadebs~ miiRos aRniSnuli 

tranzaqti. am SemTxvevaSi tranzaqti rCeba im blokSi 

romelSic igi im periodisaTvis imyofeboda. odnav 

mogvianebiT    igi  gaimeorebs   mcdelobas    Sevides  
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momdevno blokSi. rodesac modelSi arsebuli pirobebi 

Seicvleba, erT-erTi amdagvari mcdeloba ASesaZloa 

warmatebuli aRmoCndes. amis Semdgom tranzaqti SeZlebs 

modelSi Tavisi gadaadgilebis gagrZelebas. 

tranzaqtebsa da realuri sistemebis elementebs Soris 

SesaZlo analogiaTa zogierTi magaliTi moyvanilia 1.5 

cxrilSi. saparikmaxeros modelSi, magaliTad, tranzaqtebs 

SeuZliaT warmogvidgnen rogorc klientebis simbolo. 

realur sistemaSi klienti midis saparikmaxero salonSi, 

uerTdeba Tavisi rigis momlodine klientebs, elis Tavis 

rigs, mas emsaxureba parikmaxeri, dabolos igi tovebs 

saparikmaxero salons.                                              

                                              cxrili 1.5 

 

tranzaqtebsa da sistemebis elementebs Soris  

SesaZlo Sesabamisobis magaliTebi 

s i s t e m e b i 

tranzaqtebis mier 

simboloebis saxiT 

warmodgenili sistemebis 

elementebi 

supermarketi myidveli 

saavtomobilo gza avtomobili 

radiosaremonto radiomimRebebi 

sawyobi ganacxadi 

saparikmaxero klienti 
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saparikmaxeros modelSi GPSS-ze SesaZloa gamoyenebul 

iqnas sxvadasxva blokebi momsaxurebis iseTi elementebis 

aRsaniSnavad, rogoric gaxlavT klientis mosvla 

(tranzaqtis Sesvla), parikmaxeris mier klientis  

momsaxureba, klientis mier saparikmaxero salonis datoveba 

(tranzaqtis gasvla) da a.S. 

blokidan blokSi tranzaqtis gadaadgileba modelSi, 

saparikmaxeroSi amgvarad erTi stadiidan meoreSi klientis 

gadanacvlebis analogiuri gaxlavT. 

 

 

1.6. samodelo drois wammzomi 

 
realur sistemaTa sxvadasxva movlenebi xdeba drois 

raRac periodis ganmavlobaSi. klienti(ebi) midis 

saparikmaxero salonSi; rodesac axlovdeba maTi rigi, isini 

xvdebian parikmaxerTan momsaxurebaze. Tmis SeWris procesi 

sruldeba da klienti tovebs saparikmaxero salons. 

Tuki yvela am movlenas warmovidgenT modelSi, am 

SemTxvevaSi maTi warmoSoba unda warmoebdes samodelo 

drois fonze. maSasadame, GPSS-is interpretatori 

avtomaturad unda emsaxurebodes samodelo drois wammzoms. 

rodesac iwyeba modelireba, interpretatorSi igegmeba 

pirveli tranzaqtis Sesvla. amis Semdeg, samodelo drois 

wammzomi  dgeba  modelSi  pirveli  tranzaqtis   gamoCenis  
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momentis Sesabamisi drois mniSvnelobaSi. aRniSnuli    

tranzaqti    (agreTve   sxva  tranzaqtebic   Tuki  isini 

Semodis drois imave momentSi) Sedis modelSi. amis Semdgom 

igi win miiwevs modelis yvela SesaZlo blokebis gavliT 

romlebic ra Tqma unda xvdeba mas. savsebiT bunebrivia, rom 

pirvelad wammzomiT aRniSnuli drois momentisaTvis 

sistemaSi meti araferi aRar xdeba. GPSS-is interpretatori 

win swevs wammzomis mniSvnelobas drois im mniSvnelobamde, 

rodesac xdeba mis mier dagegmili momdevno movlena (an 

movlenebi). es movlenebi, romlebic rogorc wesi 

warmoiSoba blokebis gavliT tranzaqtebis gadaadgilebis 

Sedegad, warmoiqmneba drois Semdgom momentebSi. im 

SemTxvevaSi, rodesac meored wammzomiT aRniSnuli drois 

momentSi aRar rCeba tranzaqti, romelic unda 

gadaadgildes, wammzomi kvlav win miiwevs da a. S. zustad 

amgvarad xorcieldeba samodelo drois cvlileba. aRniS-

nuli movlena avxsnaT magaliTis meSveobiT, romelic 

ricxobrivad garkveul warmodgenas Segviqmnis modelSi 

drois cvalebadobis Sesaxeb. davuSvaT, rom saparikmaxero 

salonSi, sadac mxolod erTi parikmaxeri muSaobs, drois 

pirveli ramdenime movlena moxda ise, rogorc es 

warmodgenilia 1.6 cxrilis saxiT. GPSS-ze modelirebis 

dros interpretatori wammzomTan erTad imuSavebs 

Semdegnairad. modelirebis dasawyisSi iReba saparikmaxero 

saloni. araferi xdeba drois momentis dadgomamde, romelic 

22-is tolia. wammzomi Cvens magaliTSi dgeba  mniSvnelobaSi  
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22, Semodis pirveli klienti (tranzaqti Sedis modelSi). igi 

xedavs, rom mas ar mouwevs lodini da miemarTeba 

savarZlisaken (tranzaqti blokidan blokis gavliT miiwevs 

win iqamde, vidre ar xvdeba im blokSi, romelic ayovnebs  

mas,  rac Tavis  mxriv Seesabameba  Tmis SeWris dros). amis 

Semdeg ar xdeba araviTari movlena im drois mniSvnelobis 

dadgomamde, romelic 29-is tolia. wammzomi dgeba 

mniSvnelobaSi 29, Semodis meore klienti (momdevno 

tranzaqti Sedis modelSi). aRniSnuli klienti iZulebulia 

moicados vidre parikmaxeri ar ganTavisufldeba (tranzaqti 

ar iRebs Tanxmobas im blokSi Sesvlaze, romelic 

modelirebis dros parikmaxeris dakavebulobis 

masimbolirebel movlenad gvevlineba). samodelo drois 

mocemul momentSi ukve meti aRaraferi xdeba. 

interpretatori wammzomis mniSvnelobas ayenebs 33-Si, 

rodesac Semodis mesame klienti (kidev erTi tranzaqti 

Sedis modelSi) da a. S.  

axla naTelia, Tu rogor xdeba movlenaTa 

Tanamimdevrobis Tvalyuris devneba modelSi mimdinare 

samodelo drois wammzomis meSveobiT.  GPSS sistemis erT-

erT upiratesobas warmoadgens is, rom samodelo drois 

wammzomi avtomaturad koreqtirdeba modeliT miTiTebuli 

logikis Sesabamisad. amgvarad, modelis SemqmnelisaTvis ar 

warmoadgens aucileblobas Tavad adevnos Tvalyuri drois 

zust cvalebadobas, rogorc amas aqvs adgili realur 

sistemebSi. 
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                                             cxrili 1.6 

movlenaTa Tanamimdevrobis magaliTi erTi savarZlis mqone  

saparikmaxero salonSi  

movlenaTa 
warmoSobis 
Tanamimdev-

roba 

 
movlena 

movlenis 
warmoSobis 
faqtiuri 

dro 

movlenis 
warmoSob-

is 
samodelo 
dro, wT 

1 
parikmaxeri aRebs 

salons 
8 sT 00 wT 0 

2 

pirveli klienti 
Semodis da 
momsaxurebis 

mizniT miemarTeba 
savarZlisaken 

8 sT 22 wT 22 

3 
Semodis meore 

klienti 
8 sT 29 wT 29 

4 
Semodis mesame 

klienti 
8 sT 33 wT 33 

5 
pirveli klienti 
momsaxurebulia 

8. sT 47 wT 47 

6 
meore klienti 

miemarTeba  
mosamsaxureblad 

8. sT 47 wT 47 

7 
Semodis meoTxe 

klienti 
9 sT 07 wT 67 

 

ganvixiloT GPSS-is da misi wammzomis zogierTi 

mniSvnelovani Taviseburebani. 

1. GPSS-is wammzomi aregistrirebs mTel mniSvnelobebs. 

es niSnavs, rom viTareba SesaZloa warmoiSvas mxolod 

drois `mTel~ momentebSi. 
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2. drois erTeuls, romelic SesaZloa aRniSnul iqnas 

wammzomis meSveobiT, gansazRvravs modelis Semqmneli, 

Tumca drois erTeuls arasodes ar atyobineben 

interpretators. aRniSnul mniSvnelobas modelSi 

Sesayvani droebis monacemTa formiT aracxadad 

gamoxataven. Tuki yvela aseTi monacemi gamoxatulia 

wuTebSi, am SemTxvevaSi drois sagulisxmo erTeulad 

warmogvidgeba wuTi. Tu yvela monacemi gamosaxulia 

miliwamebSi, maSin drois imgvari erTeuli iqneba 

miliwami. modelis Semqmnels SeuZlia daawesos drois 

iseTi erTeuli, romelic misTvis xelsayrelia, im 

TvalsazrisiT, rom modelSi zustad asaxos realuri 

sistemis movlenebi. amasTan erTad, igi valdebulia 

Tvalyuri adevnos imas, rom drosTan dakavSirebuli 

yvela monacemi gamosaxul iqnas drois gansazRvrul 

minimalur erTeulSi. 1.6 cxrilSi warmodgenil 

saparikmaxero salonTan dakavSirebul magaliTSi 

drois erTeulad gvevlineba 1 wT. es niSnavs, rom ar 

SeiZleba, magaliTad, rom klienti mivides salonis 

gaxsnis Semdeg 40 wm-is Semdeg. Tuki aucilebelia 

modelSi movlenis warmoSobis daweseba 1 wm-mde 

sizustiT, am SemTxvevaSi drois erTeuli unda iqnas 

intervali, romelic ar aWarbebs 1 wm-s. 

3. GPSS warmoadgens interpretators e.w. `momdevno 

movlenisTvis.~ sxvagvarad rom vTqvaT, imis Semdeg, 

rac   samodelo  drois  mocemul  momentSi  modeli  
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bolomde aris koreqtirebuli, wammzomi win miiwevs 

drois uaxloes mniSvnelobamde, romelSic xdeba Semdegi 

movlena. samodelo drois intervali gatardeba Tu am 

intervalze ar viTardeba movlena. praqtikulad es 

aRniSnavs imas, rom modelis gaSvebis dro ar aris 

damokidebuli modelis Semqmnelis mier SerCeuli drois 

erTeulisagan. dabolos, ganvsazRvroT raSi mdgomareobs 

gansxvaveba samodelo da realur droebs Soris. 

rodesac samodelo drois wammzomis mniSvneloba win 

miiwevs momdevno wertilisaken, xdeba raRac Seferxeba 

imisaTvis, rom moxdes modelis koreqtireba. realur 

sistemaSi ki koreqtirebaze amgvari dro ar arsebobs. ar 

aris gamoricxuli, rom samodelo drois   mxolod  

erTi  wuTis  modelirebisaTvis  saWiro iqneba realuri 

drois ramdenime saaTi.  meores mxriv, eqsperimentebs, 

romlebsac axorcieleben samodelo drois ramdenime 

kviris, Tveebis an wlebis ganmavlobaSi, kompiuterze 

modelirebis dros SesaZloa daikavos realuri drois 

mxolod ramdenime wami. modelebis amgvari Tviseba, 

romelic saSualebas iZleva garkveulwilad Seamciros 

dro, sistemebTan eqsperimentis TvalsazrisiT maTi 

kompiuterze modelirebis meSveobiT warmoadgens erT-

erT potenciur upiratesobas. 

 



 

 

 

 

 

 

 
II Tavi 

modelebis ageba  

erTarxiani mowyobilobebisaTvis 

 
nebismieri sistemis momsaxurebisaTvis gamoiyeneba 

elementebi, aseTi elementebi SeiZleba iyos adamiani an 

sagani. GGPSS enaSi msgavs elementebs uwodeben aparaturuli 

kategoriis obieqtebs, romelTac mikuTvneba erTarxiani da 

mravalarxiani mowyobilobebi. agreTve, logikuri gasaRebi 

(gadamrTveli). 

erTarxiani mowyobiloba xasiaTdeba ori ZiriTadi 

TvisebiT: 

• drois nebismier momentSi yvela erTarxiani 

mowyobiloba unda moemsaxuros mxolod erT 

tranzaqts; Tu momsaxurebis procesSi gamoCndeba 

axali tranzaqti, is unda daelodos Tavisi 

momsaxurebis dros an gadainacvlos sxva adgilze, an 

Tu mas gaaCnia SedarebiT maRali prioriteti 

dasrulebamde Sewyvitos misi momsaxureba; 

• rodesac tranzaqti Sedis erTarxian mowyobilobaSi 

modelSi aucileblad unda gamoiyos dro misi 

momsaxurebisaTvis. 
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modelSi SeiZleba iyos ramdenime erTarxiani 

mowyobiloba, amitom TiToeul maTgans gaaCnia saxeli. 

erTarxiani mowyobilobis funqcionirebis organize-

bisaTvis modelirebisas SesaZlebelia Semdegi reJimebis 

arseboba: 

• erTarxiani mowyobilobis dakaveba da misi 

ganTavisufleba; 

• erTarxiani mowyobilobis momsaxurebis Sewyveta; 

• erTarxian mowyobilobis miuwvdomloba da 

misawvdomlobis aRdgena.  

 

 

 

2.1. tranzaqtebis modelSi Sesvla. CENERATE bloki 

 

bloki CENERATE-is saSualebiT xorcieldeba 

tranzaqtebis modelSi Sesvla. mas gaaCnia Semdegi zogadi 

struqtura: 

 

CENERATE     [A], [B], [C], [D], [E] 

  

[ ] frCxilebi aRniSnavs, rom ar aris aucilebeli yvela 

operandis gamoyeneba. erT modelSi SesaZlebelia 

gamoviyenoT ramdenime CENERATE bloki. CENERATE blokSi  
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tranzaqtebis TanamimdevrobiT gamoCenebs Soris intervals 

drois intervali ewodeba. drois intervalebi ganisazRvreba 

A da B operandebiT. aRniSnuli intervalebi ganawilebulia 

Tanabar-albaTurad. 

A operandi aris modelSi tranzaqtebis TanamimdevrobiT 

gamoCenis drois saSualo  intervali; 

B operandi _ ganisazRvreba A operandze 

damokidebulebiT. 

arsebobs ori tipis modifikatori: modifikatori-

intervali da modifikatori-funqcia. 

modifikatori-intervalis daxmarebiT tranzaqtis 

generaciis droebs Soris arsebobs TanabaralbaTuri 

ganawileba. am SemTxvevaSi A operandi aris samodelo drois 

qveda zRvari, xolo B operandi ki _ zeda. tranzaqtebis 

generaciis SemTxvevaSi ricxvebi aiReba am intervalidan. 

magaliTad, 7±4 SemTxveveaSi qveda zRvari tolia 3-is da 

zeda _ 11, rac imas niSnavs, rom tranzaqtebis Semosvla 

mimdinareobs TanabaralbaTurad da drois intervalebi ase 

gamoiyureba: 3, 4, 5, 6, 7, 8, 9, 10, 11.  

TanabaralbaTuri ganawilebisas SesaZlebelia 

SemTxveviTi ricxvis arCeva. amis gakeTeba SeiZleba 

Edit►Setting (redaqtireba►dayeneba) brZanebis saSualebiT. 

Random Numbers (SemTxveviTi ricxvi) gverdze GENERATE 

velSi generirebs nomris SetaniT _ nebismieri dadebiTi 

ricxvi.farulad gamoiyeneba generatori 1 nomriT. 
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modifikatori-funqciiis SemTxvevaSi tranzaqtebis 

ganawileba  mimdinareobs araTanabaralbaTurad. am 

SemTxvevaSi A operandis mniSvneloba  gamravldeba  B 

operandiT mocemuli funqciis mniSvnelobaze. 

nebismieri xerxiT gamoTvlili droiTi intervalebis 

SemTxvevaSi B operandis mniSvneloba ar unda aRematebodes 

A operandis mniSvnelobas, winaaRmdeg  SemTxvevaSi 

SesaZlebelia GENERATE blokma miiRos uaryofiTi  

drois intervali, romelic gamoiwvevs Semdegi saxis 

Secdomas “dayovnebis uaryofiTi ricxvi”. 

C operandi _ es aris drois momenti, rodesac pirveli 

tranzaqti unda Semovides modelSi. amis Semdeg yvela 

danarCeni tranzaqtebi Semodian TanabaralbaTurad A da B 

operandebiT gansazRvruli Ddrois intervalis 

ganmavlobaSi. C operandi gamoiyeneba im emTxvevaSi, rodesac 

saWiroa pirveli tranzaqtis daCqareba an Seyovneba; agreTve, 

im dros rodesac pirveli tranzaqti unda Sevides modelSi 

drois garkveul momentSi. 

D operandi _ gansazRvravs modelirebis drois 

ganmavlobSi CENERATE blokSi Sesasvleli tranzaqtebis 

raodenobas. 

E operandi _ gansazRvravs modelirebis drois 

ganmavlobSi CENERATE blokSi Sesasvleli tranzaqtebis 

prioritets. am blokis ararsebobis SemTxvevaSi 

tranzaqtebis prioriteti nulis tolia. 
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2.2. modelirebis procesis dasrulebisas 

modelidan tranzaqtebis waSla. TERMINATE bloki  

 

TERMINATE blokis saSualebiT xorcieldeba 

modelidan tranzaqtebis waSla. mas gaaCnia Semdegi zogadi 

struqtura: 

 

TERMINATE [A] 

 

A operandis mniSvnelobas warmoadgens ricxvi 1, 

romliTac modelirebis procesis dasrulebisas mcirdeba 

TERMINATE blokSi Sesuli tranzaqtebis raodenoba. 

modelirebis procesis dawyebisas aRniSnuli ricxvi 

winaswar Cawerilia START brZanebaSi da Senaxulia 

EmexsierebaSi. 

 

 

2.3. erTarxiani mowyobilobis dakaveba da 

ganTavisufleba. SEIZE da RELEASE blokebi 

 

rodesac tranzaqti Sedis modelSi aRniSnuli 

tranzaqtis mier warmoebs erTarxiani mowyobilobis 

dakaveba.  

Tu erTarxiani mowyobiloba dakavebulia, maSin 

tranzaqti modelSi ver  Sedis  da  dgas  rigSi; xolo  Tu  
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erTarxiani mowyobiloba ar aris dakavebuli, maSin 

tranzaqti Sedis blokSi da aRniSnuli mowyobilobis 

statusi icvleba da igi dakavebuli xdeba. aseTi 

mdgomarebis aRwerisaTvis gamoiyeneba SEIZE bloki. mas 

gaaCnia Semdegi zogadi struqtura: 

 

SEIZE   A 

 

sadac A operandi dakavebuli erTarxiani mowyobilobis 

saxelia. 

momsaxurebis Semdeg es tranzaqti unda Sevides sxva 

blokSi, amisaTvis ki unda gaanTavisuflos dakavebuli 

mowyobiloba. amgvari mdgomareobis aRwerisaTvis gamoiyeneba 

RELEASE bloki. mas gaaCnia Semdegi zogadi struqtura: 

 

RELEASE     A 

 

sadac A operandi ganTavisuflebuli erTarxiani 

mowyobilobis saxelia. 
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2.4. momsaxurebis imitacia (tranzaqtis 

imitaciaze daxarjuli dro). ADVANCE bloki 

 

Cveulebriv tranzaqti ikavebs erTarxian mowyobilobas 

imisaTvis, rom moxdes misi momsaxureba raRac samodelo 

drois ganmavalobaSi. am drois ganmavlobaSi tranzaqti ar 

moZraobs blokidan blokSi. momsaxurebis drois gasvlis 

Semdeg is unda Sevides RELEASE blokSi, raTa 

gaanTavisuflos erTarxiani mowyobiloba. 

tranzaqtis SeyovnebisaTvis raRac samodelo drois 

ganmavlobaSi gamoiyeneba ADVANCE bloki. yvelaze xSirad 

es dro moicema SemTxveviTi cvladebiT. am SemTxvevaSi 

CENERATE blokis msgavsad momsaxurebis dro moicema A da 

B operandebiT. mas gaaCnia Semdegi zogadi struqtura: 

 

ADVANCE       A, [B] 

 

sadac A operandi aris modelSi tranzaqtis 

momsaxurebis saSualo dro; 

B operandi ganisazRvreba A operandze damokidebulebiT, 

ise rogorc CENERATE blokis SemTxvevaSi. 
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2.5. erTarxiani mowyobilobis mdgomareobis Semowmeba 

 

warmoidgineT, rom raime sistemaSi arsebuli modeli, 

romlis damuSavebasac Tqven apirebT, aris magaliTad, 

monacemTa gadacemis ori arxi _ ori erTarxiani 

mowyobiloba (eam). bunebrivia, Tuki erTi arxi dakavebulia, 

maSin saWiroa gaarkvioT: Tavisufalia ki meore arxi? Tu 

igi dakavebuli ar aris, monacemTa gadacemas unda SeecadoT 

meore arxis saSualebiT. magram ibadeba kiTxva: rogor 

SeamowmoT modelSi arxebis mdgomareoba? mowyobilobaTa 

mdgomareobis Sesamowmeblad gamoiyeneba GATE da TEST 

blokebi.  

 

2.5.1. erTarxiani mowyobilobis 

mdgomareobis Semowmeba GATE blokiT 

 

GPSS World-Si GATE bloki gamoiyeneba mowyobilobaTa 

mdgomareobis gansazRvris mizniT maTi mdgomareobis 

Sesacvlelad. aRniSnuli bloki muSaobs or reJimSi: 

• Sesvlaze uari; 

• Sesvlaze nebis darTva da alternatiuli gamosvla 

(pirobiTi gadasvlis reJimi). 

GATE bloks gaaCnia Caweris Semdegi formati: 

 

GATE    X        A, [B] 
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xolo grafikulad ase gamoisaxeba: 

 

 

 

 

 

 

nax.2.1 GATE  bloki damxmare operatoriTa  

da A da B operandebiT 

 

A operandi gansazRvravs erTarxiani mowyobilobis 

saxels an nomers.  

A da B operandebi SesaZloa iyos saxeli, dadebiTi mTeli 

ricxvi, frCxilebSi Casmuli gamosaxuleba, sistemuri 

ricxviTi atributebi. 

piroba SesaZlebelia gamosaxul iqnas X pirobiTi 

operatoridan erT-erTi formiT, romlebic dakavSirebulia 

erTarxian mowyobilobasTan: 

NU _ A operandiT miTiTebuli erTarxiani mowyobiloba 

Tavisufalia; 

U _ A operandiT miTiTebuli erTarxiani mowyobiloba 

dakavebulia. rogorc Cans, Sesamowmebeli obieqtis tipi 

aranaTlad wesdeba pirobiTi operatoris mier. 

Tu B operandi miTiTebulia, maSin pirobis Semowmeba 

mimdinareobs    pirobiTi  gadacemis   reJimSi  da  pirobis  

(B) 

TEST
TEST T S

GATE 
X A
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mixedviT tranzaqti SesaZlebelia gadaadgildes an momdevno 

blokSi an B operandiT miTiTebul blokSi. im SemTxvevaSi 

Tu pirobiT operators gaaCnia mniSvneloba `QWeSmariti~, 

maSin tranzaqti gadaadgildeba Semdeg blokSi, winaaRmdeg 

SemTxvevaSi ki _ B operandiT miTiTebul blokSi. 

im SemTxvevaSi Tu B operandi ar aris miTiTebuli, maSin 

pirobis Seusruleblobisas tranzaqts ar SeuZlia Sevides 

GATE blokSi (uaris reJimi). am SemTxvevaSi is moTavsdeba 

yvela obieqtis ganmeorebiTi mosinjvebis siaSi, romlebic 

saWiroeben pirobis Semowmebas. rodesac romelime obieqtis 

mdgomareoba Seicvleba, ganmeorebiTi mosinjvebis siidan 

tranzaqti aqtiurdeba da mimdinareobs pirobis xelaxali 

Semowmeba. Tu piroba sruldeba, tranzaqts neba erTveba 

Sevides GATE blokSi da gadaadgildes Semdeg blokSi.  

magaliTad: 

                            GATE    U     Zrk 

  GATE    NU    (FN$Expert+4) 

               GATE    NU     Bab, Oper 

 
pirvel magaliTSi GATE bloki ar gaatarebs tranzaqts 

Zrk saxelwodebis mqone erTarxiani mowyobilobis 

dakavebulobis pirobis dros. meore SemTxvevaSi _ rodesac 

dakavebulia erTarxiani mowyobiloba, romlis nomeric 

ganisazRvreba rogorc FN$Expert+4 frCxilebSi Casmuli 

gamosaxulebis gamoTvlisa da Semdgomi damrgvalebis 

Sedegi. mesame magaliTSi Bab saxelwodebis mqone erTarxiani  
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mowyobilobis dakavebulobis SemTxvevaSi tranzaqti 

gadaadgildeba Oper saxelwodebiT miTiTebul blokSi. 

SeniSvna: GATE blokis gamoyenebis moxerxebulobis 

(xelsayrelobis) miuxedavad, calkeul SemTxvevebSi 

dablokili tranzaqtebisaTvis SemowmebaTa Catarebam im 

SemTxvevaSi, rodesac B operandi ar gamoiyeneba, man 

SeiZleba migviyvanos samanqano drois gazrdamde. 

SemowmebaTa ricxvis Semcireba da Semowmebas 

daqvemdebarebul im tranzaqtTagan, romelTaTvisac saeWvoa, 

rom Semowmebis Sedegi odesme aRmoCndes `WeSmariti~, 

gamonaklisi SesaZloa daSvebul iqnas  LINK da UNLINK 

blokebis meSveobiT. aRniSnuli blokebis gamoyenebis 

SesaZlebloba Cvens mier ganxiluli iqneba VII TavSi. 

sxvadasxvagvari obieqtebis, maT Soris, erTarxiani 

mowyobilobis mdgomareobis Sesamowmeblad SeiZleba 

gamoyenebul iqnas bulis cvladebi da TEST bloki. 

 

 

2.5.2. erTarxiani mowyobilobis mdgomareobis Semowmeba  

bulis cvladebis gamoyenebiT da TEST blokiT 

 
TEST bloki aRwers pirobas, romelic mowmdeba masSi 

tranzaqtis Sesvlisas da Sesuli tranzaqtisaTvis 

gansazRvravs momdevno blokis nomers imisgan 

damokidebulebiT, sruldeba Tu ara wayenebuli piroba.  

 



modelebis ageba erTarxiani mowyobilobebisaTvis 
 

49

 

TEST  bloki iseve rogorc GATE bloki funqcionirebs 

or reJimSi: 

• Sesvlaze uari; 

• Sesvlaze nebis darTva da alternatiuli gamosvla 

(pirobiTi gadasvlis reJimi). 

TEST  bloks gaaCnia Caweris Semdegi formati: 

 

TEST X A, B, [C] 

 

xolo grafikulad ase gamoisaxeba: 

 

 

 

 

 

 

 

 

 

nax. 2.2. TEST  bloki damxmare operatoriTa  

da A, B da C operandebiT 

 

sadac A da B operandebi Sesadarebeli sidideebia. isini 

SesaZlebelia iyos ricxvebi, striqonuli tipis monacemebi,  

 

A 
B 

TEST 
TEST 

TEST

X 

(C) 
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frCxilebSi Casmuli gamosaxulebebi, stra an stra-is 

parametrebi. 

X pirobiTi operatori Semdegi eqvsi pirobiTi 

operatoridan SesaZlebe-lia gamosaxul iqnas erT-erTi 

formiT (ix. cxrili 1. 3): L – naklebia; LE – naklebia an 

toli; E – toli; NE – gansxvavebuli; G – metia; GE – metia 

an toli.  

Tu C operandi miTiTebulia, maSin pirobis Semowmeba 

mimdinareobs pirobiTi gadacemis reJimSi da pirobis 

mixedviT tranzaqti SesaZlebelia gadaadgildes  momdevno 

blokSi an C operandiT miTiTebul blokSi. im SemTxvevaSi 

Tu piroba sruldeba, maSin tranzaqti gadaadgildeba 

Semdeg blokSi, winaaRmdeg SemTxvevaSi ki _ C operandiT 

miTiTebul blokSi. 

im SemTxvevaSi Tu C operandi ar aris miTiTebuli, maSin 

pirobis Seusruleblobisas tranzaqts ar SeuZlia Sevides 

TEST blokSi (uaris reJimi). am SemTxvevaSi is moTavsdeba 

yvela obieqtis ganmeorebiTi mosinjvebis siaSi, romlebic 

saWiroeben pirobis Semowmebas. rodesac romelime obieqtis 

mdgomareoba Seicvleba, ganmeorebiTi mosinjvebis siidan 

tranzaqti aqtiurdeba da mimdinareobs pirobis xelaxali 

Semowmeba. Tu piroba sruldeba, tranzaqts neba erTveba 

Sevides TEST  blokSi da gadaadgildes Semdeg blokSi.  

TEST blokis mimdinare Semcvelobis mniSvneloba 

SeiZleba gansxvavdebodes nulisagan. Semowmebis reJimis  
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garda amgvari situacia yovelTvis warmoiSoba rodesac 

tranzaqtisaTvis dagegmili momdevno bloki uars acxadebs 

mis miRebaze. Tuki tranzaqti gaCerdeba TEST  blokSi, 

misTvis momdevno blokis nomeri ukve gansazRvrulia. 

dayovnebuli tranzaqtisaTvis ar warmoadgens 

aucileblobas xelaxla Seasrulos TEST blokis 

qveprograma.   naxazze naCvenebia TEST blokis ramdenime 

magaliTi.  

2.3. a naxazze tranzaqti wina blokSi Seferxebuli iqneba 

manam, sanam rigi 1-is Semcveloba ar iqneba rigi 2-is 

Semcvelobaze naklebi an toli. 2.3. b naxazze tranzaqti 

aseve gadaadgildeba momdevno blokSi Tuki rigi 1-is 

Semcveloba naklebia an toli rigi 2-is Semcvelobaze. Tuki 

es piroba ar sruldeba tranzaqti gadava BYPAS saxelis 

mqone blokSi. 2.3. g naxazze tranzaqti iZulebulia 

moicados im dromde, vidre misi P5 sidide ar aRmoCndeba 

DELTA cvladis sidideze meti. Tumca ariTmetikuli 

operaciebis gamoyeneba TEST blokSi ikrZaleba, maTi  

gamoyeneba  dasaSvebia  cvladebis gansazRvrisas. amgvarad, 

viyenebT ra ariTmetikul cvladebs A da/an B operandebSi, 

SeiZleba ariTmetikul gamosaxulebaTa mniSvnelobebis 

Sedareba TEST blokSi. bulis cvladSi SesaZlebelia 

gamoviyenoT stra F, igi tolia 1 Tu erTarxiani 

mowyobiloba dakavebulia, winaaRmdeg SemTxvevaSi _ 0. 
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nax.2.3. TEST blokis gamoyenebis magaliTebi: 

a _ uaris reJimi; b _ pirobiTi gadasvlis reJimi; g _ 

uaris reJimi 

qvemoT moyvanilia erTarxiani mowyobilobis stra-ebi: 

• FC – tranzaqtebis raodenoba, romlebic SEIZE da 

FREEMPT blokebis meSveobiT ikaveben erTarxian 

mowyobilobas; 

• FR – erTarxiani mowyobilobis gamoyenebis 

koeficienti; 

• FT – erTarxiani mowyobilobis momsaxurebis saSualo 

dro erTi tranzaqtis SemTxvevaSi. 

 

 LE 

TEST 
TEST 

TEST  TEST 

a) 

LE Q2    Q1 
(BYPAS) 

b)

LE 

TEST 
TEST 

TEST TEST 

b)

LE Q2 
   Q1 

TEST 
TEST 

TESTTEST

g)

P5 GP5 V$DELTA V$DELTA 
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qvemoT moyvanilia magaliTi romelic bulis cvladis da 

TEST  blokis gamoyenebiT asaxavs erTarxiani mowyobilobis 

mdgomareobis Semowmebas. 

 

Prov    BVARIABLE       F$Server 

                       . . . 

            TEST E                 BV$Prov, 0, PotZap 

            SEIZE           Server 

            ADVANCE           P$Obrab 

            RELEASE           Server 

                         . . . 

 moyvanil magaliTSi TEST  blokSi tranzaqtis 

Sesvlisas gamoiTvleba Prov bulis cvladi. bulis cvladSi 

gamoiyeneba erTarxiani mowyobilobis stra F. Tu Server 

saxeliT mocemuli erTarxiani mowyobiloba dakavebulia, 

maSin Prov bulis cvladis mniSvneloba 1-is tolia. piroba 

ki, romelic mocemulia TEST  blokiT, ar Sesruldeba, ase, 

rom 1≠0 da tranzaqts ar SeuZlia daikavos erTarxiani 

mowyobiloba. igi gadadis C operandiT miTiTebul blokSi, 

romlis Wdea PotZap. im SemTxvevaSi Tu Server saxeliT 

miTiTebuli erTarxiani mowyobiloba Tavisufalia, maSin 

Prov bulis cvladis mniSvneloba 0-is tolia. am SemTxvevaSi 

TEST blokSi miTiTebuli piroba sruldeba da tranzaqti 

gadadis momdevno blokSi, anu daikavebs Server saxeliT 

miTiTebul erTarxian mowyobilobas.  
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2.6 rigis registratori.  

QUEUE da DEPART blokebi  

GPSS-Si obieqtis tipi `rigi~ gamoiyeneba statistikuri 

monacemebis SegrovebisaTvis. aRniSnulma statistikam unda 

gasces pasuxi Semdeg SekiTxvebs: 

1. ramdeni tranzaqti Semovida modelSi? 

2. faqtiurad ramdeni mosuli tranzaqti Cadga rigSi da 

ramdenma tranzaqtma daikava mowyobiloba urigod? 

3. ra sigrZis iyo rigi? 

4. rigSi myofi tranzaqtebis saSualo ricxvi? 

5. rigSi myofi tranzaqtebis dayovnebis (rigSi yofnis) 

saSualo dro? 

GPSS-Si SesaZlebelia aseTi saxis statistikis 

uzrunvelyofa e. w. rigis registratoris daxmarebiT. am 

mizniT modelSi gamoiyeneba ori urTierTdakavSirebuli 

blokebis wyvili: bloki QUEUE (rigSi Cadgoma) da bloki  

DEPART (rigidan wasvla). blok QUEUE-s gaaCnia Semdegi 

zogadi struqtura: 

 

  QUEUE A, [B] 

 

bloki QUEUE rigis sigrZes zrdis erTiT. A operandi 

aRniSnavs rigis saxels an nomers, romelic izrdeba erTiT. 

B operandi gansazRvravs tranzaqtebis damatebis ricxvs  
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(farulad igi erTis tolia), romliTac izrdeba rigis 

sigrZe. 

blok  DEPART-s gaaCnia Semdegi zogadi struqtura: 

 

DEPART A, [B] 

 

bloki DEPART emsaxureba rigis sigrZis erTiT 

Semcirebas. A operandi aRniSnavs rigis saxels an nomers, 

romelic unda Semcirdes erTiT. B operandi gansazRvravs im 

ricxvs, romliTac unda Semcirdes rigi. es ricxvi ar unda 

aRematebodes rigis sigrZes. Tu B operandi ar gamoiyeneba, 

maSin rigi Semcirdeba erTiT. 

programa GPSS enaze Sedgeba Semdegi ganyofilebebisagan: 

 

cxrili 2.1 

Wde 
blokis 

dasaxeleba 
operandebi komentari 

BK ADVANCE 30,5 

;Semdegi 

detalis 

awyoba 
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2.7. modelSi tranzaqtebis gadaadgilebis 

marSrutebis cvlilebis meTodebi 

 
 modelSi tranzaqtebis gadaadgilebis marSrutebis 

cvlilebisas gamoiyeneba GATE, TEST, TRANSFER, LOOP  da 

DISPLACE blokebi. 

GATE da TEST  blokebi erTarxiani mowyobilobebisaTvis 

ukve iyo ganxiluli. rac Seexeba TRANSFER, LOOP  da 

DISPLACE blokebis gamoyenebis meTodebs SemogTavazebT 

qevemoT. 

 

 

2.7.1. tranzaqtebis gadasvla. TRANSFER bloki 

 

xSirad warmoiqmneba iseTi situaciebi, rodesac saWiroa 

garkveuli saxis blokebis ganmeoreba. amisaTvis gamoiyeneba 

TRANSFER bloki. igi gankuTvnilia modelSi Semavali 

tranzaqtebis nebismier sxva blokSi gadasacemad. mas gaaCnia 

Semdegi zogadi saxe: 

 

TRANSFER       [A], [B], [C], [D] 

 

TRANSFER blokis yvela reJimi upirobo gadasvlis 

reJimis garda, aris amorCeviTi. es reJimebi gansxvavdebian 

amorCevis pirobis mixedviT. amorCevis reJims gansazRvravs  A  
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operandi. arsebobs TRANSFER blokis muSaobis Semdegi 

reJimebi: 

• , _ upirobo gadasvlis; 

• . _ statistikuri, romelic irCevs ori blokidan erT-

erTs; 

• BOTH _ ori blokidan erT-erTis TanamimdevrobiT 

amorCeva; 

• ALL _ ramdenime blokidan TanamimdevrobiT erT-erTis 

amorCeva; 

• PICK _ ramdenime blokidan SemTxveviTi amorCeva; 

• FN _ funqcionaluri; 

• P _ parametruli; 

• SBR _ qveprogramis; 

• SIM _ erTdrouli. 

A operandma SeiZleba miiRos zemoT CamoTvlilidan erT-

erTi mniSvneloba, agreTve, SesaZlebelia iyos saxeli, 

dadebiTi  mTeli ricxvi, frCxilebSi Casmuli gamosaxuleba, 

stra an stra*parametri.. 

 B da C operandebi gansazRvraven im blokebis nomrebis 

SesaZlo mniSvnelobebs an maT mdgomareobebs, romlebSic 

unda Sevides aqtiuri tranzaqti. es operandebi imave tipis 

unda iyvnen ra tipisac aris A operandi. B operandis 

ararsebobis SemTxvevaSi mis adgilze Caiwereba im blokis 

saxeli, romelSic TRANSFER blokidan unda Sevides 

tranzaqti. 



  II Tavi 
 

58 

 

ganvixiloT TRANSFER blokis muSaobis reJimebi. 

 

 

2.7.1.1. upirobo gadasvlis reJimi 

 
upirobo gadasvlis reJimis dros A operandi ar 

gamoiyeneba. B operandi aris im blokis saxeli, romelSic 

unda Sevides aRniSnuli tranzaqti. magaliTad: 

 

TRANSFER        ,Oper 

 

TRANSFER  blokidan tranzaqti gadadis im blokSi, 

romlis Wdea  Oper. 

  

 

2.7.1.2 statistikuri gadasvlis reJimi 

 
TRANSFER bloki statistikuri gadacemis reJimSi 

gamoiyeneba maSin, rodesac tranzaqtebi SemTxveviTi saxiT 

erTi blokidan unda gadavceT or bloks. 

A operandis mniSvneloba, romelic Caiwereba aTobiTi 

wertilis Semdeg samniSna ricxviT, gansazRvravs 

tranzaqtebis ra wili unda Sevides C blokSi, xolo 

tranzaqtebis danarCeni nawili miemarTeba B blokSi. am 

ukanaskneli  operandis ar arsebobis SemTxvevaSi _ im 

blokSi, romelic TRANSFER bloks mosdevs. 
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tranzaqtebis statistikuri gadacemis reJimSi  

mimdinareobs im blokebis amorCeva, sadac unda Sevides 

aqtiuri tranzaqti TRANSFER blokidan. SesaZlebelia 

TRANSFER blokma uari Tqvas tranzaqtis Sesvlaze. Tu 

TRANSFER blokidan gadasvlis Semdeg blokma sadac unda 

Sevides es tranzaqti uari  Tqva mis Sesvlaze, maSin es 

tranzaqti isev rCeba TRANSFER blokSi. amis Semdeg 

tranzaqti kvlav mosinjavs am blokSi Sesvlas da 

romeliRac mosijvis Semdeg SeaRwevs aRniSnul blokSi. 

statistikuri gadasvlis reJimi gamoiyeneba iseT 

SemTxvevaSi, magaliTad, rodesac cnobilia rom detalebis 

saamqroSi detalebis 12,5% wundebulia. mocemuli SemTxveva 

modelSi ase aRiwereba: 

. . . 

TRANSFER        .125, Sam, Det 

. . . 

tranzaqtebis 12,5%,  romlebic axdenen saamqroSi 

damzadebuli detalebis imitacias mimarTulia  Det WdiT  

aRniSnul blokSi, xolo detalebis danarCeni 87,5%_blokSi 

WdiT Sam.  

 

2.7.1.3. BOTH reJimi 

 

Tu A operandis nacvlad gamoiyeneba momsaxure sityva 

BOTH (orive), maSin TRANSFER  bloki muSaobs BOTH reJimSi.  
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aRniSnul reJimSi muSaobisas TRANSFER  blokSi Semavali 

TiToeuli tranzaqti amowmebs or gzas. Tavdapirvelad 

mowmdeba B blokSi Sesvlis SesaZlebloba. Tu tranzaqts ar 

SeuZlia am blokSi Sesvla, maSin is ecdeba C  blokSi 

Sesvlas. Tu am blokSic ver Sevida tranzaqti, maSin is 

gaCerdeba TRANSFER blokSi. B da C  blokebSi Sesvlis 

mimarTva meordeba yoveli samodelo drois cvlilebisas 

iqamde, vidre tranzaqti ar miiRebs romelime blokSi 

Sesvlis SesaZleblobas. Tu B operandi ar gamoiyeneba, maSin 

mowmdeba Semdeg blokSi Sesvlis SesaZlebloba. 

 

2.7.1.4.  ALL  reJimi 
 

ALL reJimSi muSaobisaTvis A operandis rangSi 

gamoiyeneba momsaxure sityva ALL. am reJimSi muSaobisas 

TRANSFER blokSi Sesuli tranzaqti amowmebs nebismier 

blokSi Sesvlis SesaZleblobas B operandiT miTiTebuli 

blokidan dawyebuli C operandiT miTiTebuli blokiT 

damTavrebuli. D operandi gansazRvravs Sesamowmebeli 

blokis nomris cvlilebis d bijs. bijis mniSvneloba 

SesaZleblobas iZleva gamokiTxul iqnas B da C 

operandebiT miTiTebul blokebs Soris moTavsebuli 

gansazRvruli blokebi. TRANSFER blokSi Sesuli tranzaqti 

cdilobs Sevides B operandiT miTiTebul blokSi. Tu es 

bloki   dakavebulia, maSin    tranzaqti   ecdeba  Sevides  
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blokebSi Semdegi nomrebiT v + d, v + 2d, …, z, sadac v aris B 

blokis nomeri, z _  C  blokis nomeri. am dros z =  v + nd, 

sadac n _ mTeli dadebiTi ricxvia. 

Tu C  operandi ar gamoiyeneba, maSin mowmdeba mxolod 

erTi bloki. Cveulebriv, B da C operandebis rangSi Caiwereba 

blokebis Wdeebi, amisaTvis saWiroa blokebi erTmaneTis 

miyolebiT imgvarad ganlagdes, rom B da C operandebiT 

miTiTebul blokebis nomrebs Soris sxvaoba nomrebis 

miniWebisas iyos D operandSi miTiTebuli bijis jeradi. 

magaliTad,  

 

TRANSFER        ALL, Wde1,Wde2, 4 

 

am magaliTSi ALL reJimSi SeRweva SesaZlebelia maSin, 

Tu  Wde1 da Wde2 WdeebiT miTiTebul blokebis nomrebs 

Soris sxvaoba 4-is jeradia. 

magaliTi 2.1. ganacxadi ganawilebulia sami erTarxiani 

mowyobilobis mixedviT. morig ganacxads moemsaxureba 

pirveli ganTavisuflebuli erTarxiani mowyobiloba. am 

magaliTis Seasabamis modelis programas gaaCnia Semdegi 

saxe: 
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*    CPSS WORLD SIMULATION    
  
* ganacxadis Sesvlisa da damuSavebis imitaciis segmenti 

 
 GENERATE (Exponencial (315, 0, 11.7))    ; ganacxadebis Semosvla 
           TRANSFER   ALL, Wde1, Wde2     ; ganacxadebis ganawileba 
 
*   I erTarxiani mowyobilobis muSaobis imitacia 

  
 Wde1     SEIZE      Apd1        ; I erTarxiani mowyobilobis  dakaveba 
                 ADVANCE 23. 5, 12. 1          ;  ganacxadis momsaxureba  
                 RELEASE    Apd1                  ; I  erTarxiani mowyobilobis  

ganTavisufleba 
                         TERMINATE                           ; I erTarxiani mowyobilobis 

momsaxurebuli ganacxadebi 
 
*   II erTarxiani mowyobilobis muSaobis imitacia 

     
SEIZE        Apd2      ; II erTarxiani mowyobilobis dakaveba 

                    ADVANCE   (Normal(357, 28. 9, 13. 8))    ; ganacxadis 
momsaxureba  

                    RELEASE  Apd2  ; II  erTarxiani mowy-is ganTavisufleba 
                    TERMINATE        ; II erTarxiani mowyobilobis mom-

saxurebuli ganacxadebi 
 
*   III erTarxiani mowyobilobis muSaobis imitacia 

   
  Wde2    SEIZE      Apd3    ; III erTarxiani mowy-is dakaveba 

                    ADVANCE   (Exponencial (15, 0, 15.7))  ;  ganacxadis  
                                              momsaxureba  

                       RELEASE Apd3  ; III  erTarxiani mowy-is ganTavisufleba 
                                      TERMINATE       ; III erTarxiani mowyobilobis mom-

saxurebuli ganacxadebi 
 
*  modelirebis drois segmenti 

   
GENERATE     3600    ; modelirebis dro 

  TERMINATE    1     ; dasasruli 
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2.7.1.5.  PICK reJimi 

 

TRANSFER blokis PICK reJimSi muSaobisas A operandis 

nacvlad gamoiyeneba momsaxure sityva PICK. am reJimSi 

muSaobisas v, v+1, v+2, …, n blokebis Tanamimdevrobidan, sadac 

v _ blokis nomeri mocemulia B operandiT, xolo n aris im 

blokis nomeri, romliTac mocemulia operandi C, 

SemTxveviT airCeva  im blokis nomeri, sadac unda gadavides 

tranzaqti. B da C operandebi airCeva TanabaralbaTurad 

1/[(n-v)+1]. tranzaqti ecdeba gadavides mxolod misTvis 

SerCeul blokSi. Tu tranzaqts ar SeuZlia maSinve 

gadavides Semdeg blokSi, maSin is unda daelodos 

TRANSFER bloks vidre ar moixsneba mablokirebeli piroba. 

C  blokis nomeri metia an tolia v+1.  

 

 

2.7.1.6. funqcionaluri reJimi 

 
TRANSFER blokis funqcionalur reJimSi muSaobisas A 

operandis nacvlad gamoiyeneba momsaxure sityva FN. 

TRANSFER blokSi tranzaqtebis Sesvlisas gamoiTvleba  

funqciis mniSvneloba, romlis saxeli mocemulia B 

operandiT. Tu gamoTvlis Sedegi namdvili ricxvia, maSin 

misgan aiReba mTeli nawili. Semdegi blokis nomris 

gansazRvrisaTvis  gamoiyeneba   miRebuli   mTeli   ricxvi,  
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romelic moicema C operandis saxiT (C operandis 

mniSvneloba SesaZlebelia iyos nulis toli). Tu bloki 

gamoTvlili nomriT dakavebulia, maSin tranzaqti rCeba 

TRANSFER blokSi vidre am blokSi ar gadava.  magaliTad: 

    

  TRANSFER       FN, MniS, P6 

                                         TRANSFER    FN, 7, P6 

 

pirvel magaliTSi tranzaqti miemarTeba im blokSi, 

romlis nomeri miiReba, rogorc uaxloes mTel ricxvamde 

damrgvalebuli MniS saxeliT gamoTvlili funqciis 

mniSvnelobisa da TRANSFER blokSi Sesuli tranzaqtis 

meeqvse parametris mniSvnelobis Sekrebis Sedegi. meore 

magaliTSic, igive   principiT  ganisazRvreba   Sesasvleli  

tranzaqtis blokis nomeri, gansxvaveba mxolod isaa, rom 

funqcia mocemulia ara saxeliT, aramed nomriT.  

 

 
2.7.1.7. parametruli reJimi 

 
parametruli reJimis SemTxvevaSi A operandis rangSi 

gamoiyeneba momsaxure sityva P. aRniSnul reJimSi aqtiuri 

tranzaqti miemarTeba im blokisaken, romlis nomeri 

ganisazRvreba rogorc parametris mniSvnelobisa da C 

operandis mniSvnelobis jami. Tu C operandi ar gamoiyeneba,  
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maSin parametris nomeri warmoadgens momdevno blokis 

nomers. MmagaliTad: 

                           TRANSFER P, Axali, 2 

                                        TRANSFER P, 5, 2 

 

Ppirvel magaliTSi tranzaqti miemarTeba im blokisaken, 

romlis nomeri udris Axali saxeliT miTiTebul parametris 

mniSvnelobis da C operandis mniSvnelobis jams, anu 2-s. 

meore SemTxvevaSi parametri mocemulia ara saxeliT, aramed 

nomriT. 

 

2.7.1.8. qveprogramis reJimi 

 
qveprogramis reJimSi muSaobisaTvis A operandis rangSi 

gamoiyeneba momsaxure sityva SBR. am reJimSi aqtiuri 

tranzaqti yovelTvis miemarTeba B operandiT miTiTebuli 

blokisaken. TRANSFER blokis nomeri moTavsebulia 

parametrSi, romlis nomeri miTiTebulia C operandiT. 

MmagaliTad: 

 

TRANSFER SBR, Axali, Saxli 

 

aRniSnul blokSi Sesuli tranzaqti miemarTeba 

blokisken, romlis nomeri miTiTebulia Axali WdiT, xolo 

TRANSFER blokis nomeri Caiwereba parametrSi Saxli saxeliT. 

Tu amgvari parametri ar arsebobs, igi iqmneba. 
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2.7.1.9. erTdrouli reJimi 

 
SIM (erTdrouli) reJimi gamoiyeneba im SemTxvevaSi, 

rodesac saWiroa ramdenime pirobis erTdrouli Sesruleba. 

TiToeul tranzaqts gaaCnia Tavisi dayovnebis SIM 

indikatori. am indikatorSi Caiwereba tranzaqtis nebismieri 

mcdelobis Sedegi _ Sevides momdevno blokSi. Tu 

damproeqtebeli aRmoaCens pirobas, rom blokSi ferxdeba 

tranzaqtis Sesvla, maSin am tranzaqtis SIM indikatori 

dgeba 1-Si. Tu momdevno blokSi gadasvlis yvela piroba 

kmayofildeba, maSin SIM indikatori rCeba nulis toli. Tu 

ar sruldeba Tundac erTi piroba, maSin SIM indikatori 

dgeba 1-Si. AaseT SemTxvevebSi C operandi miuTiTebs im 

blokis nomers, romelSic Semowmda pirveli piroba da 

tranzaqti asrulebs yvela pirobis Semowmebas vidre ar 

moxdeba maTi erTdrouli dakmayofileba. AamasTan, 

ADVANCE blokis SIM indikatori dgeba 0-Si. mdgomareobis 

Semowmeba dakavSirebulia im blokebTan, romelTac 

SeuZliaT tranzaqtebis dayovneba. Piribi Semowmebisas 

gamoiyeneba GATE bloki. MmagaliTad: 

 

Wde 1 GATE NU Mas1 

GATE NU Mas2 

GATE NU Mas3 

TRANSFER SIM, Wde1 

SEIZE  Rem1 
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Mmoyvanil magaliTSi tranzaqts ar SeuZlia SEIZE 

blokSi Sesvla Tu Mas1, Mas2 da Mas3 erTarxiani 

mowyobilobebi ar iqneba erTdroulad Tavisufali. 

TRANSFER  blokSi  tranzaqtis  Sesvlisas  mowmdeba misi 

SIM indikatoris mniSvneloba. Tu tranzaqti dayovnebuli 

iqna GATE  blokidan romelimeSi, maSin misi indikatori 

dgeba 1-Si.  

TRANSFER blokSi indikatoris Semowmebisas irkveva, rom 

tranzaqti iqna dayovnebuli, igi gadaigzavneba im blokSi, 

sadac mimdinareobda misi pirveli Semowmeba (Wde 1) da 

Semdeg SemowmebaTa seriis yvela Tanamimdevrobebi meordeba. 

ASSEMBLE, GATHER da MATCH blokebSi tranzaqtebis 

dayovnebisas  SIM indikatori ar dgeba 1-Si.  

 SeniSvna: SIM reJimi iSviaTad gamoiyeneba, amitom didi 

raodenobis obieqtebis mdgomareobis sul ufro efeqturad 

marTvisaTvis gamoiyeneba bulis cvladebi an TEST bloki. 

 

 

2.7.2.  LOOP bloki  

 

LOOP bloki gankuTvnilia modelSi ciklis 

organizebisaTvis. mas gaaCnia Semdegi formati: 

 

LOOP      A, B 
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xolo grafikulad ase gamoisaxeba: 

 

 

 

 

 

nax. 2.4. LOOP bloki da misi A da B operandebi 

 

sadac A operandi aris tranzaqtis parametri, anu ciklis 

parametri, romelic gviCvenebs ciklis ganmeorebis ricxvs. 

B operandi gviCvenebs ciklis dasawyiss. 

LOOP blokSi tranzaqtis Sesvlisas A parametris 

mniSvneloba mcirdeba 1-iT, Semdeg ki mowmdeba piroba: 

tolia Tu ara misi mniSvneloba nulis. im SemTxvevaSi Tu es 

mniSvneloba ar aris nulis toli, tranzaqti kvlav gadadis 

B operandiT miTiTebul blokSi. rodesac A operandis 

mniSvneloba gaxdeba nulis toli, tranzaqti gamova 

ciklidan da Seva LOOP blokis Semdeg mdgar blokSi.  

SeniSvna: vinaidan ciklis yovel dabrunebaze misi 

parametris mniSvneloba 1-iT mcirdeba, es niSnavs, rom 

ciklis parametris sidide unda icvlebodes didi 

mniSvnelobidan mcire mniSvnelobisaken da ara piriqiT. 

 

 

 

B 
LOOP 

A 



modelebis ageba erTarxiani mowyobilobebisaTvis 
 

69

 

2.7.3. DISPLACE bloki 

 

DISPLACE bloki gankuTvnilia nebismieri tranzaqtis 

mdebareobis gansazRvrisa da momdevno blokSi mis 

gadasaadgileblad. AaRniSnul bloks gaaCnia Semdegi saxis 

formati: 

 

DISPLACE       A, B, [C], [D] 

 

A operandi aris tranzaqtis nomeri, romelic 

aucilebelia  gadaadgildes; 

 B operandi _ blokis Wde, romelSic gadaadgildeba A 

operandiT miTiTebuli tranzaqti; 

 C operandi _ gadasaadgilebeli tranzaqtis parametris 

nomeri, romelSic Caiwereba misi momsaxurebis dasrulebamde 

darCenili dro, Tu is imyofeba samomavlod mosaxden 

movlenaTa siaSi; 

D operandi _ aqtiuri tranzaqtisaTvis alternatiuli 

blokis Wde. 

A, B, C da D operandebi SesaZlebelia iyos dadebiTi 

mTeli ricxvi, frCxilebSi Casmuli gamosaxuleba, stra an 

stra*parametri. MmagaliTad: 

 

DISPLACE (P2+32), Wde1, Sed, Wde2 
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A operandi mocemulia frCxilebSi Casmuli 

gamosaxulebis saxiT. Ees gamosaxuleba gamoiTvleba da 

damrgvaldeba mTel ricxvamde. MmiRebuli Sedegi 

warmoadgens im tranzaqtis nomers, romelic aucileblad 

unda gadaadgildes. Semdeg DISPLACE bloki eZebs aRniSnul 

tranzaqts. amisaTvis dasaSvebia Semdegi SemTxvevebis 

ganxilva: 

• tranzaqti aris modelSi da ar imyofeba samomavlo 

movlenaTa siaSi; 

• tranzaqti aris modelSi da imyofeba samomavlo 

movlenaTa siaSi; 

• Sesabamisi nomris mqone tranzaqti modelSi ar 

arsebobs. 

pirvel SemTxvevaSi tranzaqti gadaadgildeba Wde1 WdiT 

miTiTebul blokSi. meore SemTxvevaSi ganisazRvreba dro, 

romelic darCa modelirebis procesSi mis ganmeorebiT 

Sesvlamde da Caiwereba Sed saxeliT miTiTebul parametrSi. 

Tu aseTi parametri ar arsebobs, maSin is iqmneba. tranzaqti 

aseve gadaadgildeba Wde1 WdiT miTiTebul blokSi. mesame 

SemTxvevaSi, anu rodesac modelSi saWiro nomriT 

miTiTebuli tranzaqti ar arsebobs, maSin aqtiuri 

tranzaqti, romelic Sedis DISPLACE blokSi, gadava Wde2-

iT miTiTebul blokSi. rodesac tranzaqti gadaadgildeba 

axal blokSi, is gamoiricxeba siebidan: 

• momaval movlenaTa; 
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• gadadebuli Sewyvetis (Semwyveti tranzaqtebisaTvis); 

• dayovnebis (prioritetis TanrigSi); 

• momxmareblis; 

• ganmeorebiTi mosinjvebis. 

   da ar gamoiricxeba siebidan: 

• mimdinare movlenaTa; 

• Sewyvetis (Sewyvetili tranzaqtebisaTvis); 

• jgufuri. 

tranzaqtis gadaadgilebisas mowyobilobebSi Sewyvetili 

moqmedebebi ar ignorirdeba, rac niSnavs, rom 

gadaadgilebuli tranzaqti ganagrZobs mowyobilobis 

dakavebas. 

 



 

 

 

 

 

 

 

 
III Tavi 

modelebis ageba  

mravalarxiani mowyobilobebisaTvis 

 

ori an ramdenime mowyobilobis momsaxurebisaTvis 

gamoiyeneba mravalarxiani mowyobiloba anu paralelurad 

momuSave arxebi. mravalarxiani mowyobilobaSi SeiZleba 

gamoyenebul iqnas ramdenime tranzaqti. modelSi 

tranzaqtebis raodenoba SeuzRudavia da maT gaaCniaT 

saxelebi raTa ganvasxvavoT erTmaneTisagan. mravalarxiani 

mowyobilobis gamoyenebis SemTxvevaSi misi winaswar 

aRsawerad gamoiyeneba brZaneba (anu operatori) STORAGE. 

mas gaaCnia Semdegi zogadi saxe: 

 

Name     STORAGE       A 

 

sadac Name mravalarxiani mowyobilobis saxelia.  

mravalarxiani mowyobilobis funqcionirebis 

organizebisaTvis SesaZlebelia Semdegi  ori reJimis 

arseboba:  
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• mravalarxiani mowyobilobis dakaveba an 

ganTavisufleba; 

• mravalarxian mowyobilobis miuwvdomloba. 

 

 

3.1. mravalarxiani mowyobilobis dakaveba da  

misi ganTavisufleba. ENTER da LEAVE blokebi 

 
mravalarxiani mowyobilobis dakavebisa da 

ganTavisuflebis imitacia SesaZlebelia blokebiT  ENTER 

da LEAVE. maT gaaCniaT Semdegi zogadi saxe: 

 

ENTER A, [B] 

LEAVE A, [B] 

 

sadac A operandi orive SemTxvevaSi aris mravalarxiani 

mowyobilobis saxeli; xolo B operandi gansazRvravs 

mowyobilobis ricxvs (mexsierebis elementebs), romlebmac 

unda daikavon ENTER bloki da gaanTavisuflon LEAVE 

bloki. am SemTxvevaSi igulisxmeba rom B = 1. rodesac B = 0 

niSnavs rom es bloki ar imyofeba muSa mdgomareobaSi. 

rodesac tranzaqti Sedis ENTER blokSi, A operandSi 

miTiTebuli saxeliT warmoebs mravalarxiani mowyobilobis 

moZebna. Tu aseTi saxelis mravalarxiani mowyobiloba ver 

iqna napovni, maSin warmoiqmneba Secdoma `mimarTva 

ararsebul     mexsierebasTan”. xolo  Tu   aseTi   saxelis  
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mravalarxiani mowyobiloba arsebobs da B operandi 

gansazRvrulia maSin, misi mniSvneloba gamoiTvleba, 

damrgvaldeba mTel ricxvamde da miRebuli Sedegi 

gamoiyeneba Tavisufali mexsierebis Sesafaseblad. 

tranzaqti ENTER blokSi unda Sevides mxolod maSin 

rodesac mravalarxiani mowyobiloba imyofeba tranzaqtebis 

miRebis reJimSi da tevadoba sakmarisia imisaTvis rom 

moTxovna dakmayofildes. winaaRmdeg SemTxvevaSi tranzaqti 

moTavsdeba mowyobilobis dayovnebis siaSi Sesabamisi 

prioritetiT. 

rodesac tranzaqti Sedis ENTER blokSi, sruldeba 

Semdegi moqmedebebi: 

• mravalarxiani mowyobilobaSi mricxveli izrdeba 

erTiT; 

• B operandis mniSvnelobiT izrdeba (igulisxmeba 1) 

mravalarxiani mowyobilobis mimdinare Semcveloba;   

• B operandis mniSvnelobiT mcirdeba (igulisxmeba 1) 

mravalarxiani mowyobilobis misaRwevi tevadoba. 

Tu  tranzaqti ENTER blokSi Sesasvlelad iTxovs imaze 

met mowyobilobas (mexsierebis elementebs), vidre aRniSnuli 

STORAGE  brZanebiTaa gansazRvruli, anu Tu ENTER blokSi 

A operandi naklebia  B operandze, warmoiqmneba Secdoma 

`SesakiTxi mexsierebis elementebis (mowyobilobebis) ricxvi 

aRemateba saerTo tevadobas”. 
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mravalarxiani mowyobiloba SeiZleba gadavakeToT anu 

STORAGE brZanebiT aRweril mravalarxiani mowyobilobis 

saxels SevucvaloT tevadoba.  

 

magaliTad: 

Bank SRORAGE 17 

meored aRwerisas miviRebT 

Bank SRORAGE 47 

drois garkveul momentSi imitaciis momsaxurebis drois 

Sualedebis aRsawerad gamoiyeneba bloki ADVANCE. 

magaliTi 1: 

Nak STORAGE 25 

   . . .  

  ENTER Nak, 2 

ADVANCE 122, 45 

                       LEAVE           Nak, 2 

STORAGE brZanebiT ganisazRvreba mravalarxiani 

mowyobilobis saxeli Nak25 erTeuliT. ENTER blokSi 

tranzaqtebis Sesvlisas  122±45 drois intervalis 

ganmavlobaSi dakavebuli iqneba 2 mowyobiloba da 

mravalarxiani mowyobilobidan tranzaqtebis gamosvlisas  

LEAVE  blokis saSualebiT ganTavisufldeba amdenive 

mowyobiloba. 
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magaliTi 2: 

Nak STORAGE 25 

    . . .  

  ENTER Nak, 26 

ADVANCE 122, 45 

LEAVE Nak, 2 

ENTER blokSi tranzaqtebis Sesvlisas warmoiqmneba 

Secdoma, radgan  tranzaqtebs (26), romelTac surs blokSi 

Sesvla ufro metia, vidre es STORAGE brZanebiTaa 

gansazRvruli. igive warmoiqmneba tranzaqtebis LEAVE 

blokidan gamosvlisas, radgan yvela tranzaqti ar tovebs 

mowyobilobas. 

magaliTi 3: 

Pun1 EQU   1 

Pun2 EQU   2 

Pun3 EQU   3  

Pun1 STORAGE  6 

Pun2 STORAGE  5 

Pun3 STORAGE  2 

   .   .   .  

  ENTER  *1 

  ADVANCE  MX$NorVr (P2,P3) 

  LEAVE  *1 

.   .   . 

mocemul magaliTSi gansazRvrulia 3 mravalarxiani 

mowyobiloba Pun1, Pun2,  Pun3 saxelebiT da Sesabamisad 6, 5,  
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2 tevadobebiT. igulisxmeba, rom ENTER blokSi 

tranzaqtebis Sesvlisas misi pirveli parametris  

SemcvelobaSi iqneba sami saxelidan (nomridan) erT-erTi.  am 

nomris mixedviT moxdeba Sesabamisi mravalarxiani 

mowyobilobis dakaveba da ganTavisufleba. ENTER da 

LEAVE blokebSi B operandi ar gamoiyeneba, amitom 

tranzaqtebiT dakavebuli iqneba da ganTavisufldeba 

mravalarxiani mowyobilobidan mxolod erTi (erTi 

erTeulis tevadobis mravalarxiani mowyobiloba). 

 

 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 

 

IV Tavi 

imitaciur modelebSi funqciis gamoyeneba 

4.1. fsevdoSemTxveviTi ricxvebis generatori 

 

modelebSi `SemTxveviTobis~ wyaros warmoadgens erTi an 

ramdenime funqcia, romelTan, [0, 1] intervalSi 

TanabaralbaTuri ganawilebis amonarCevidan, mimarTvis 

Sedegad SeiZleba miviRoT SemTxveviTi mniSvnelobebi. 

mniSvnelobebis gaTamaSeba TanabralbaTuri ganawilebisas 

Cveulebriv Sedgeba ori etapisagan:  

•  [0, 1] intervalSi TanabaralbaTuri ganawilebis 

amonarCevidan gaTamaSdeba SemTxveviTi sidide; 

• miRebuli ricxvi raRac saxiT gardaiqmneba mis 

eqvivalentur mniSvnelobaSi, romelic aucilebelia 

CvenTvis saWiro amocanebSi gamosayeneblad. 

GPSS World-Si [0, 1] intervalSi fsevdoSemTxveviTi 

ricxvebis TanabaralbaTuri ganawilebisas SesaZlebelia 

arsebobdes generatorebis nebismieri ricxvi. generatorTan 

mimarTva winaswari aRweris (gamocxadebis) gareSe 

xorcieldeba RNn saxeliT, sadac n aris generatoris nomeri.  
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SemTxveviTi ricxvebis generatoris sawyisi mniSvneloba 

emTxveva n generatoris nomers. magaliTad, RN2127. nomeri 

2127 generatori gaiSveba 2127 sawyisi ricxviT. 

modelirebis dros SesaZloa warmoiSvas imis 

aucilebloba, rom kvlevas daeqvemdebaros: 

• modelis sxvadasxva variantebi SemTxveviTi ricxvebis 

erTsa da imave Semavali nakadis SemTxvevaSi; 

• modelis erTi an ramdenime varianti SemTxveviTi 

ricxvebis sxvadasxva nakadebis dros. 

pirveli saWiroeba advilad realizdeba, vinaidan 

generatorebi saSualebas iZleva aRqmul iqnas Tanabrad 

ganawilebuli SemTxveviTi ricxvebis Tanamimdevrobebi.  

meore SemTxvevaSi GPSS iZleva imis SesaZleblobas raTa  

Secvlil iqnas pirveli Svidi RN1…RN7 generatoris sawyisi 

ricxvebi da Sesabamisad formirebas daeqvemdebaros 

sxvadasxva Tanamimdevrobebi. amisaTvis GPSS-Si arsebobs 

Semdegi formatis RMULT brZaneba: 

 

RMULT     [A], [B], [C], [D], [E], [F], [G] 

 

sadac A _ RN1-is sawyisi mniSvnelobaa; B _ RN2-Tvis, C _ 

RN3-Tvis,  D _ RN4-Tvis, E _ RN5-Tvis, F _ RN6-Tvis, G _ RN7-

Tvis. magaliTad: 

 

RMULT , 112, 17, , ,295 
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am Canaweris safuZvelze dgindeba sawyisi ricxvebi meore, 

mesame da meeqvse generatorebisaTvis. danarCeni 

mniSvnelobebi ki ucvleli rCeba. 

SemTxveviTi ricxvebis RN generatorma SesaZlebelia 

miiRos mTeli mniSvnelobebi 0-dan 999-is CaTvliT, xolo 

SemTxveviTi funqciebis  gamoTvlisas gamoiyeneba 0-dan 0, 

999999-is CaTvliT intervalidan arCeuli SemTxveviTi 

ricxvi.  

rogorc zemoT GENERATE blokis ganxilvisas 

aRvniSneT, SemTxveviTi ricxvebis yvela generators gaaCnia 

masTan dakavSirebuli ricxvTa simravle. nebismieri 

generatoris mniSvneloba icleba generaciis proceduris 

Sesasruleblad masTan yoveli mimarTvisas. 

Tu ar aris miTiTebuli raime damatebiTi monacemebi, 

maSin nebismieri generatoris sawyis mniSvnelobad iTvleba 

1. 

 

 
4.2. funqciaTa tipebi 

 
GPSS-Si funqcia SesaZlebelia mocemul unda iqnas 

cxrilis saxiT. cxrilis  mixedviT  funqciis  mniSvnelobis  

moZebnis  wesi  ganisazRvreba funqciiT FUNCTION, romlis 

Semdegac modis argumentisa da funqciis mniSvnelobebi. 

 

Name  FUNCTION       A, B 
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sadac Name funqciis saxelia. 

 A operandi _ funqciis argumentia, romelic 

SesaZlebelia iyos saxeli; mTeli dadebiTi ricxvi; 

striqoni; gamosaxuleba, romelic Cawerilia brWyalebSi; 

sistemuri ricxviTi atributebi da sistemuri ricxviTi 

atributebis parametri. 

B operandi _ Sedgeba erTi asosagan, romelic 

gansazRvravs funqciis tips da mTeli dadebiTi ricxvisagan, 

romelic iZleva argumentisa da funqciis SesaZlo 

mniSvnelobebis wyvilTa raodenobas (funqciis wertilebis 

raodenoba). 

GPSS World-Si gamoiyeneba Semdegi xuTi tipis funqcia: 

• D – diskretuli ricxviTi; 

• C – uwyveti ricxviTi; 

• E – diskretuli atributuli; 

• L – siiTi ricxviTi; 

• M – siiTi atributuli. 

arsebobs funqciis kidev erTi tipi, romelic B 

operandis saxiT gamoiyeneba GENERATE da ADVANCE 

blokebSi. mas ewodeba modifikatori-funqcia. am funqciis 

mniSvneloba gamoiTvleba ormagi sizustiT da mravldeba A 

operandis mniSvnelobaze. miRebuli Sedegi gamoiyeneba, 

rogorc mocemul blokSi saWiro droiTi Seferxeba.   

araTanabari ganawilebisas operandebis rangSi 

gamoiyeneba funqcia. amisaTvis ki saWiroa: 
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1. funqciis gansazRvra araTanabari ganawilebisas; 

2. GENERATE da ADVANCE blokebSi A da B operandebi, 

romlebic aRweren Tanabar ganawilebas Secvlilia 

Sesabamisi funqciebiT.  

 

4.2.1. GENERATE da ADVANCE  

blokebSi diskretuli funqciis gamoyneba 

 
tranzaqtebis ganawilebis intervali diskretuli 

araTanabari ganawilebisas GENERATE  blokSi ar 

warmoadgens Tanabars. tranzaqtebis GENERATE  blokSi 

SesvlisaTvis aucilebelia Semdegi ori moqmedebis 

Sesruleba: 

1. funqciis gansazRvra, romelic aRwers drois 

intervalebis Sesabamis ganawilebas. 

2. GENERATE  blokSi A operandis rangSi gamoiyeneba 

funqcia, xolo B operandis mniSvneloba nulis tolia. 

 

 

4.2.2. fsevdoSemTxveviTi ricxvebis gaTamaSebis 

meTodebi diskretuli araTanabaralbaTuri  ganawilebisas 

 
ganacxadebis an sxva sidideebis Semosvlisa da 

momsaxurebis intervalebis gansazRvrisas xSirad 

aucilebeli xdeba araTanabari ganawilebisas SemTxveviTi 

ricxvebis gaTamaSeba. ganvixiloT amgvari ricxvebis 

gaTamaSebis meTodebi diskretuli ganawilebisas. 
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funqcia, romelic unda iqnes Cvens mier gamoyenebuli 

mocemulia 4.1. cxrilSi. aRniSnuli cxrilis Tnaxmad 

SemTxveviTma sididem unda miiRos mniSvnelobebi 2, 5, 8, 9, 12 

sixSiriT Sesabamisad 0, 15; 0, 2; 0, 25; 0, 22; 0, 18. funqciis 

grafikuli interpretacia warmodgenilia 4.1 naxazis saxiT.  

[0, 1] intervalSi xdeba ricxvis gaTamaSeba. davuSvaT 

aRniSnuli ricxvia 0, 47547. maSin 4.1 cxrilis Tanaxmad Cvens 

mier zemoxsenebuli ricxvi Cavardeba mesame intervalSi. 

SemTxveviTi sididis saZiebeli mniSvneloba 8-is tolia. 

amrigad, rodesac adgili aqvs SemTxveviTi ricxvis 

gaTamaSebas diskretuli ganawilebisas modelis Semqmnelma 

avtomaturad unda moiZios cxrili romliTac mocemulia 

aRniSnuli funqcia. mocemuli SemTxvevisaTvis ki amisaTvis 

saWiroa:         

cxrili 4.1 

funqciis davaleba 

SemTxve-

viTi 

sididis 

mniSvne-

loba 

fardobiTi 

sixSire 

jamuri 

sixSire 
diapazoni intervali

2 0,15 0,15 0,0...0,15 1 

5 0,5 0,35 0,15...0,35 2 

8 0,25 0,6 0,35...0,6 3 

9 0,22 0,82 0,6...0,82 4 

12 0,18 1,0 0,82...1,0 5 
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SemTxveviTi ricxvebis wyaro [0, 1] intervalSi; 

SemTxveviTi sididis mniSvneloba; 

SemTxveviTi sididis mniSvnelobis misaRebad jamuri 

sixSire. 

aRniSnuli monacemebi momxmarebels miewodeba D – 

diskretuli tipis funqciis daxmarebiT. am cxrilSi D  

tipis mniSvnelobis x argumenti SeiZleba iyos Expression 

tipis, y funqciis mniSvneloba – Integer, Real an Name tipis. 

Cveni magaliTisaTvis 4.1 cxrilSi mocemuli funqcia 

gansazRvrulia FUNCTION brZanebiT Semdegnairad: 

 

GHUMELI     FUNCTION  RN1, D5 

  .15, 2/ . 35, 5/ . 6, 8 /. 82, 9/1, 12  

 

funqciis saxelwodebaa GHUMELI. SemTxveviTi ricxvebis 

wyaros warmoadgens RN1 generatori. SemTxveviT sidides 

SeiZleba gaaCndes 5 sxvadasxva mniSvneloba. jamuri 

sixSireebi da misi Sesabamisi funqciis mniSvnelobebi 

Caiwereba rogorc 5 wyvili ricxvi. 

x da y wertilebis koordinatebis gansazRvrul ricxvTa 

wyvilis dawerisas funqcia SesaZlebelia iyos ara marto 

diskretuli, aramed nebismieri tipis, romlisaTvisac 

aucilebelia: 
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nax. 4.1. diskretuli funqciis grafikuli interpretacia 

 

• funqciis erTi wertilis x da y koordinatebis 

mniSvnelobaTa mZimiT gamoyofa; 

• koordinatebis wyvilebi gamoiyofa / niSniT an 

striqonis gadataniT; 

• x-is yoveli momdevno mniSvneloba unda iyos mis wina 

mniSvnelobaze meti; 

• yovel funqcias unda gaaCndes sul mcire ori 

aRwerili wertili mainc; 

• FUNCTION brZanebis B operandis monacemTa wyvilebis 

raodenoba unda daemTxves funqciis monacemTa siaSi / 

simboloTi gamoyofil wyvilTa raodenobas; 

• funqciis monacemTa siebs ar gaaCniaT komentaris 

velebi. 

1,0 

12 

9 

0,82

8 

0,6 0,35 

5 

2 

0 0,15 RNn 

y 
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rogorc cnobilia, TRANSFER bloks gaaCnia muSaobis  

iseTi reJimebi rogoricaa amorCeviTi (PICK) da 

funqcionaluri (FN) reJimebi.  PICK reJimSi blokis amorCeva, 

romlisakenac mimarTulia aqtiuri tranzaqti mimdinareobs 

SemTxveviT. blokebi ganlagebuli unda iyos erTmaneTis 

TanamimdevrobiT da gadasvla TiToeul maTganSi unda 

ganxorcieldes TanabaralbaTurad. rogor moviqceT im 

SemTxvevaSi rodesac blokebi ar aris   ganlagebuli  

erTmaneTis  TanamimdevrobiT da  TiToeuli  maTganis 

arCeva ar aris TanabaralbaTuri? am SemTxvevaSi 

gamoyenebuli unda iqnes funqcia da bloki TRANSFER  FN  

reJimSi. modelSi es SemTxveva aRiwereba Semdegnairad: 

Per                   FUNCTION             RN13,D4 

0 . 2,  Met1 / 0 . 5, Met2 / 0. 76 , Met3 / 1, Met 4 

GENERATE    (Exponential (305, 0, 17, 3)) 

.       .       .  

TRANSFER            FN, Per 

Met 1   .     .     . 

Met 2   .    .      . 

Met 3   .    .      . 

Met 4   .    .      . 

 GENERATE bloki axdens tranzaqtebis generirebas. 

TRANSFER  blokSi tranzaqtis Sesvlis SemTxvevaSi 

gamoiTvleba funqcia, romlis arguments warmoadgens RN13. 

airCeva funqciis mniSvneloba. Cveni magaliTis SemTxvevaSi  
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funqciis mniSvnelobas warmoadgens Wdeebis blokebi. 

arCeuli Sesabamisi Wdis Tanaxmad warmoebs aqtiuri 

tranzaqtis upirobo gadasvla blokSi, romelic moniSnulia 

aRniSnuli WdiT. GENERATE    blokSi D tipis funqcia 

SesaZloa gamoviyenoT diskretuli warmosaxviTi 

intervalebiT tranzaqtebis generirebisaTvis. magaliTad: 

 

DInt       FUNCTION     RN831,D4 

15, 3.2/ .55,4.7/ . 75,7.1/1, 1. 5 

GENERATE FN$DInt 

TERMINATE 1 

 

GENERATE    bloki 3,2; 4,7; 7,1 da 1,5 intervalebiT axdens 

tranzaqtebis generirebas, romelTa gamoCenis albaToba 

Seadgens Sesabamisad 0,15, 0,4 0,2 da 0,25. aRniSnulSi 

SesaZlebelia davrwmundeT moyvanili magaliTis safuZvelze 

START brZanebaSi 1, 2, 3, 4-is toli A operandis CasmiT 

imavdroulad gavaanalizebT ra modelirebis drois 

dasrulebas.  

swored aseve D tipis funqcia SesaZlebelia gamoyenebul 

iqnas ADVANCE blokSi. xSirad ADVANCE blokiT erTsa da 

imave erTarxian an mravalarxian sistemebze aucilebelia 

organizebul iqnas gansxvavebuli droiTi maxasiaTeblebis 

mqone ganacxadebis momsaxureba. am SemTxvevaSi funqciis 

argumentad gvevlineba tranzaqtis romelime parametri. 

magaliTad: 
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   Obs           FUNCTION       P1,D4 

1, 3. 75 / 2, 4. 3 / 3, 2. 1 / 4, 5. 6 

GENERATE FN$DInt 

TERMINATE 1 

. . . . . . . . . . .  

ADVANCE FN$Obs 

 . . . . . .  . . .  

 

ADVANCE blokSi aqtiuri tranzaqtis Sesvlisas 

gamoiTvleba Obs saxeliT cnobili funqcia, romlis 

argumentsac warmoadgens P1 parametri. miRebuli Sedegi ki 

gamoiyeneba rogorc dayovnebis dro. 

 

 

4.2.3. fsevdoSemTxveviTi ricxvebis gaTamaSebis 

meTodebi uwyveti araTanabari ganawilebisas 

 
zogierT SemTxvevaSi warmoiqmneba romelime mrudis mier 

imTaviTve mocemuli romeliRac uwyveti ganawilebis 

Tanaxmad gansazRvruli fsevdoSemTxveviT ricxvTa 

gaTamaSebis aucilebloba. 

amgvar ricxvTa generaciis mizniT gamoiyeneba 

ganawilebis simWidrovis nawilobrivi aproqsimaciis meTodi. 

davuSvaT samodelirebeli SemTxveviTi sidide [a, b] 

intervalSi mocemulia f(Y) ganawilebis simWidroviT. 

movaxdinoT f(Y) funqciis aproqsimireba (nax.4.2). 
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nax. 4.2. simWidrovis ganawilebis nawilobrivi aproqsimacia 

 

[a, b] intervalis nawilebad dayofa unda moxdes ise, rom 

Y SemTxveviTi sididis  [ak, ak+1] nebismier nawilze moxvedris 

albaToba iyos mudmivi, anu, ar iqnas damokidebuli 

ganlagebaze, romelic gadis [a, b] intervalze. Tuki 

nawilebis ricxvi aris m, am SemTxvevaSi, [ak, ak+1] nebismier 

nawilisaTvis unda Sesruldes toloba 

 

                    ,1)(1

∫
+ =i

i

a

a m
dYYf                          (4.1) 

 

romlis safuZvelzedac [ak, ak+1]  nawilze SesaZlebeli 

iqneba gansazRvrul iqnas funqciis aproqsimmirebeli 

mniSvneloba. 

Y SemTxveviTi sididis erTi mniSvnelobis modelirebis 

procedura moicavs Semdeg etapebs: 

0 aka ak+1 y 

f(y) 

b
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1. [0, 1] intervalSi Tanabari ganawilebis mqone 

SemTxveviTi sididis formireba. 

 2. mniSvnelobis mixedviT [a, b] intervalze misTvis 

Sesabamisi [ak, ak+1] nawilis SerCeva. 

ase, Tuki [a, b] Seicavs 10 nawils, am SemTxvevaSi 0≤Xi≤a1 

mniSvnelobebs Seesabameba pirveli nawili, 0≤Xi≤a2 

mniSvnelobebs _ meore nawili da a.S. 

2. mocemuli ganawilebis mqone SemTxveviTi sididis 

mniSvnelobaTa gamoTvla: 

11 )( ++ ⋅−+= ikkki XaaaY     ,  (4.2) 

 eqsponencialur da normalur ganawilebaTa 

modelirebisaTvis ganvixiloT nawilobrivi aproqsimaciis 

meTodis gamoyenebis SesaZlebloba. 

 

 

4.2.3.1. eqsponencialuri ganawilebis modelireba 

 
rodesac adgili aqvs puasonis nakads (ubralo nakadi, 

romelic akmayofilebs ordinarulobisa da staciona-

rulobisadmi wayenebul moTxovnebs), ganacxadebis Semosvla 

aRiwereba puasonis kanoniT 

 

                 ....,1,0,
!
)()( == − Ke

K
TTP T

k

k
λλ                 (4.3)    
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sadac Pk(T) aris imis albaToba, rom K ganacxadi Seva T 

droSi; 

λ _ ganacxadebis Semosvlis saSualo intensiuroba. 

puasonis nakadis modelirebis dros ar warmoiqmneba Pk(T) 

albaTobaTa gansazRvris aucilebloba. savsebiT sakmarisia 

gagvaCndes moTxovnaTa Semosvlis drois intervalebis 

mniSvnelobebi. GENERATE blokSi Semdegi tranzaqtis 

Semosvlis mniSvnelobis angariSi warmoebs rogorc 

sistemuri drois mimdinare mniSvnelobebis, aseve 

ganawilebis mixedviT gaTamaSebuli drois intervalebis 

dalagebis sididis meSveobiT. aRniSnuli gantoleba 

SeiZleba gamosaxul iqnas drosTan mimarTebaSi. sabolood 

yovelive amis Sedegs warmoadgens eqsponencialuri 

ganawileba. 

eqsponencialuri ganawileba Sebrunebuli funqciis 

meTodiT SeiZleba mocemul iqnas iseTi formiT, rom Tu 

gagvaCnia [0, 1] intervalSi Tanabrad ganawilebuli ricxvebi, 

am SemTxvevaSi Sesabamisi drois intervalebi SesaZloa 

gamoTvlil iqnas uSualod gamosaxulebidan 

 

             )],1([ RNnLNTT −−= saSgaT                  (4.4)   

   

sadac TgaT  _ aris drois gaTamaSebuli intervali; 

      TsaS – drois saSualo intervali; 
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RNn – Tanabradganawilebul SemTxveviT sidideTa  

generatoris saxeli. 

aRniSnuli gantolebis gamoyenebis dros GENERATE  

blokSi Semaval puasonis nakadis modelirebisaTvis 

aucilebelia:  

RNn-idan miviRoT ricxvi da aviRoT (1 - RNn) minus 

niSnis mqone sididis logariTmi, xolo Semdeg miRebuli 

Sedegi gavamravloT TsaS-ze. pirveli etapi SeiZleba 

SevasruloT GPSS-Si funqciis Setanis gziT, romelic 

argumentis saxiT RNn-s ekuTvnis da iRebs [-LN(1 - RNn)] 

mniSvnelobas. GPSS-Si logariTmis funqcia SeiZleba 

ganvsazRvroT Semdegi wesiT. saxeobis [-LN(1 - RNn)] 

ganawileba unda aproqsimmirdes WeSmarit funqciaze 

darTuli nawilebis (nakveTebis) saxiT. 

GPSS-saTvis amgvari aproqsimacia ganxorcielebulia 23 

nawiliT, romlebic moicavs SemTxveviTi cvladis 

eqsponencialuri funqciis mniSvnelobas [0, 8] intervalSi. 

amgvari funqciis gansazRvra, romlis saxelwodebac 

gaxlavT XpDis (EXPONENTIAL DISTRIBUTION) Sedgeba 24 

wyvil mniSvnelobaTagan, romlebic gamoiyeneba RNn 

mniSvnelobaTa  gardasaqmnelad [-LN(1 - RNn)] mniSvnelobad. 
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XPDIS    FUNCTION  RN1,C24;eqsponencialuri ganawilebis funqcia  

 

0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 

.7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3 

.92,2.52/.94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9 

.99,4.6/.995,5.3/.998,6.2/.999,7/.9998,8 

[-LN(1 - RNn)] gamosaxulebis Teoriuli mniSvnelobebi 

SeiZleba mdebareobdes 0-dan ∞ ricxvTa diapazonSi. 

praqtikulad, vinaidan RNn-is yvelaze did mniSvnelobas 

warmoadgens 0, 999999, gamosaxulebis gacilebiT ufro did 

mniSvnelobad gvevlineba 13, 8155. imasTan dakavSirebiT, rom 

funqciis bolo mniSvnelobas warmoadgens wyvili .9998, 8, 

funqcias Tavisi mniSvnelobis saxiT gamoaqvs  sidide 8 da 

ara 13, 8155  (nax. 4.3). 

 

 

 

 

 

 

 

 

         nax. 4.3. FN$XpDis funqciis grafikuli interpretacia 

Tumca, RNn iRebs 0,9998-ze did mniSvnelobas mxolod 0, 

0199%-is SemTxvevaSi. umravles SemTxvevaSi amgvari 

aproqsimacia warmoadgens srulebiT sakmariss. 

8

4

0
RNn 

FN$XpDis 

1,0 0, 5 
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meore etapze funqciis mniSvneloba unda gavamravloT 

TsaS-ze imisaTvis, rom miviRoT puasonis nakadis Sesabamisi 

drois intervalis mniSvneloba. 

aRniSnulis avtomaturad Sesasruleblad GENERATE  

bloks gaaCnia specialuri Tviseba. puasonis nakadi 

modelirdeba GENERATE  blokis meSveobiT Semdeg 

moqmedebaTa etapobrivi Sesrulebis gziT: 

• A operandis saxiT gamoiyeneba drois intervalTa 

mniSvneloba; 

• B operandis saxiT gamoiyeneba FN$XpDis Canaweri. 

drois intervalis mniSvneloba gamoiTvleba blokSi 

funqciis mniSvnelobis A operandis mniSvnelobaze 

gamravlebis gziT. 

ganvixiloT eqsponencialuri ganawilebis magaliTebis 

gamoyeneba GPSS-Si. 

magaliTi 4.1. davuSvaT, rom aucilebelia movaxdinoT 

puasonis nakadis modelireba 24 saaTis ganmavlobaSi 4-is 

toli intensiurobis saSualo mniSvnelobiT. drois 

erTeuli _ 1 wuTi. rodesac tranzaqti Sedis blokSi da 

gadainacvlebs Semdegi blokisken. Semdeg blokSi 

tranzaqtis Sesvlis dro gamoiTvleba FN$XpDis funqciis 

Sedegis 360-ze gamravlebisa da wammzomis mimdinare droze 

misi damatebis gziT. FN$XpDis funqciis gamosaTvlelad 

aucilebelia gansazRvrul iqnas RN23 = 0,35, FN$XpDis = 0,432  
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(saSualo 0, 355 da 0, 509 Soris)  mniSvneloba. warmoebuli 

udris 155,52. drois intervali _ 155,52. 

cvladis gamoyenebis dros, magaliTad: 

     Fun  FVARIABLE   360#FN$XpDis      

 

blokebi   GENERATE   360, FN$XpDis da GENERATE  V$Fun 

eqvivalenturia. 

magaliTi 4.2.  yovelive, razec zemoT iyo naxsenebi, 

romelic uSualod Seexeboda GENERATE blokis mier 

puasonis nakadis modelirebas ZalaSi rCeba ADVANCE 

blokSi drois dayovnebis eqsponencialuri 

modelirebisTvisac. magaliTad, Tuki erTarxiani 

mowyobiloba eqsponencialuri momsaxurebiT erT 

momsaxurebaze saSualod moiTxovs samodelo drois 75 

erTeuls, igi modelis saxiT SeiZleba gamosaxul iqnas 

ADVANCE-is Semdegi blokebiT: 

 

 

 

 

 

 

 

 

 

 

ADVANCE 
75, FN$XpDis 

ADVANCE 
V$XpDis 

GENERATE      
360, FN$XpDis 
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4.2.3.2 normaluri ganawilebis modelireba 

 

normaluri ganawilebis mqone SemTxveviTi sidide 

srulad aRiwereba ori mniSvnelobis miniWebiT: maTematikuri 

lodiniT da standartuli gadaxriT. normaluri 

ganawilebis mqone normirebul SemTxveviT sidides gaaCnia 

nulis toli maTematikuri lodini da erTis toli 

standartuli gadaxra. rogorc wesi, SemTxveviTi sidideebi, 

romlebic warmoadgens interess aris aranormirebuli. 

imisaTvis, rom aranormirebuli normaluri ganawilebidan 

movaxdinoT amonarCevi, Tavdapirvelad umjobesia 

analogiuri qmedeba ganvaxorcieloT normirebuli 

normaluri ganawilebidan, xolo amis Semdeg miRebul 

sidideze vawarmooT ariTmetikuli moqmedebebi gardavqmniT 

ra mas aranormirebul normalur ganawilebad. 

 

      mTlamonstgamon GNormSNormGNormGNorm += ))(( ,      (4.5) 

 

sadac SNormamon – aris normirebuli normaluri 

ganawilebidan SerCeuli sidide; 

      GNormmTl da GNormstg – aranormirebuli 

normaluri ganawilebis Sesabamisi maTematikuri lodini da 

standartuli gadaxra. 

normirebuli normaluri ganawilebisaTvis  SemTxveviTi 

sidide SesaZloa napovni iqnas Semdegi gamosaxulebidan 
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                              dX

xe
RNn

SNorm

∫∞= amon

- π2
2

 ,                              (4.6)  

 

sadac RNn – aris GPSS-is TanabaralbaTuri ganawilebidan 

nebismieris SemTxveviTi sidide 0-dan 1-mde; 

SNormamon – integrirebis zeda zRvari. 

RNn – saTvis SNormamon zusti mniSvnelobis mosaZebnad 

analizurad praqtikulad SeuZlebelia gantolebis amoxsna. 

rogorc Sedegi, RNn – saTvis gantolebidan gansazRvruli 

SNormamon sidideebi warmodgenil unda iqnas cxrilis saxiT. 

4.4 naxazze naCvenebia damokidebuleba RNn – sa da 

SNormamon Soris. 

aRniSnuli mrudi aproqsimmirdeba GPSS-is uwyveti 

funqciis meSveobiT, romelic Tavis mxriv Sedgenilia 

misTvis Sesabamisi 24 sworxazovani (wrfivi) segmentis mier. 

SNorm-is saxelwodebis mqone funqciis gansazRvra Sedgeba 

25 wyvil mniSvnelobaTagan: 

SNORM   FUNCTION  RN123, C25  ;normaluri ganawilebis funqcia 

 

0,-5/.00003,-4/.00135,-3/.00621,-2.5/.02275,-2 

.06681,-1.5/.11507,-1.2/.15866,-1/.21186,-.8 

.27425,-.6/.34458,-.4/.42074,-2 /.5,.0/.57926,.2 

.65542,.4/.72575,.6/.78814,.8/.84134,1/.88493,1.2 

.93319,1.5/.97725,2/.99379,2.5/.99865,3/.99997,4/1,5 
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nax. 4.4. SNormamon funqciis grafikuli intrpretacia 

 

aqve SevniSnoT, rom SNormamon sidideebi SesaZloa 

mdebareobdes -∞ +∞ sazRvrebSi, FN$SNorm –saTvis aRebuli 

sidideebi Seicvleba mxolod -5 +5 intervalSi. 

praqtikisaTvis aseTi ganSladoba savsebiT dasaSvebia. 

ganvixiloT normaluri ganawilebis gamoyenebis 

magaliTi GPSS-Si. 

magaliTi 1. SetyobinebaTa gadacemaze kavSiris arxis 

mixedviT ganacxadebis Semosvlebs Soris drois intervali 

ganawilebulia SemTxveviTi sidideebis ganawilebis 

normaluri kanonis mixedviT maTematikuri lodiniT 24  da 

standartuli gadaxriT 2 sT. drois erTeulad miRebulia 1 

sT.  GENERATE    bloki, romelic     axdens    ganacxadebis  

-5

5

0 RNn 

SNormalb 

1,0 0, 5 
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Semosvlis procesis imitirebas SeiZleba warmodgenil iqnas 

Semdegi saxiT. GENERATE blokis A operandSi gamoyenebuli 

GNorm cvladi (ix. sqema) aRwerilia Semdegnairad: 

 

 

                 GNorm   FVARIABLE    2#FN$SNorm+24 

amgvarad, yvela im momentisaTvis, rodesac tranzaqti 

gamodis GENERATE blokidan, sistemis Semqmneli SemTxveviT 

gansazvravs momdevno tranzaqtis gamosvlis drois sidides, 

romelic akmayofilebs SemTxveviTi sidideebis ganawilebis 

normaluri kanonis mixedviT ganawilebul aranormirebuli 

SemTxveviTi sididis gansazRvris wess. 

magaliTi 2. momsaxurebis dros modelis raRac 

wertilSi gaaCnia normaluri   ganawileba, xolo  

maTematikuri  lodini   da  standartuli gadaxra 

namdvilad damokidebulia gansaxorcielebeli momsaxurebis 

saxisagan. magaliTad, kavSiris saSualebaa gansxvavebuli 

tipebis remonti erTsa da imave saremonto dawesebulebaSi 

erTi da igive ostatebis mier (cxrili 4.2) 

       

 

 

 

 

 

 

GENERATE 
     V$GNorm 
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cxrili 4.2 

ganawilebis kanonis warmarTva momsaxurebis saxisagan 

damokidebulebiT 

momsaxurebis 

saxe 

maTematikuri lodini standartuli 

gadaxra 

1 30 5 

2 20 3 

3 36 6 

 

davuSvaT, rom tranzaqtisaTvis aucilebelia 

momsaxurebis saxe Cawerilia mis 4-e parametrSi. 

maSin ADVANCE bloki SeiZleba warmodgenil 

iqnas ise, rogorc es naCvenebia marjvniv. 

blokis funqcionirebis uzrunvelmyofi funqciisa da 

ariTmetikuli cvladis gansazRvra ASemdegnairad Caiwereba: 

 Mean  FUNCTION   P4,D3 

             1, 30 / 2, 20 / ,3, 36 

 StDe  FUNCTION  P4,D3 

 1, 5 / 2, 3 / , 3, 6 

 Srem  FVARIABLE  FN$StDe#FN$SNorm+FN$Mean 

moyvanil magaliTebSi Tavisi argumentis saxiT funqciebi 

gamoiyeneben aqtiuri tranzaqtis P4 parametris 

mniSvnelobas. Srem funqciasTan mimarTvis dros 

Tavdapirvelad gamoiTvleba  Srem, StDe  da SNorm 

funqciebi. funqciis miRebuli mniSvnelobebi gamoiyeneba 

Srem funqciis gamoTvlis dros. 

ADVANCE 
V$SRem 
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SeniSvna: funqciis yvelaze mcire mniSvneloba 5-is tolia. 

SeiZleba aRmoCndes, rom amonarCevis Sesabamisi mniSvneloba 

iqnes uaryofiTi. Tumca, praqtikaSi cnobilia, rom zogierT 

uaryofiT sidideebs ar aqvs azri (mag. dro). modelis 

Semqmneli darwmunebuli unda iyos imaSi, rom maTematikuri 

lodini TiTqmis yovelTvis 5-jer metia standartul 

gadaxraze. winaaRmdeg SemTxvevaSi Secdomis _ `dayovnebis 

uaryofiTi dro~ Tanaxmad moxdeba programis SeCereba. 

 

 

4.2.4. E, L da M tipis funqciebi 

 

E tipis funqcia. rogorc cnobilia D tipis diskretuli 

ricxviTi funqciis X argumentis mniSvneloba SeiZleba iyos 

Expression tipis, xolo Y funqciis mniSvnelobebi _ Integer, 

Real an Name tipis. E tipis Ddiskretul atributul 

funqciaSi X argumenti SeiZleba iyos Expression tipis, xolo 

Y _ Integer, Real, Name, stra an frCxilebSi Casmuli 

gamosaxuleba. MmagaliTad: 

 

          Archeva    FUNCTION        P3, E4 

        1, V$Norm1 / 7, V$Norm2 / 12, R$Usel / 14, fn$Sp 

 

E tipis funqcia iseve gamoiTvleba, rogorc D tipis 

funqcia, mxolod im gansxvavebiT, rom X argumentis povnis 

Semdeg gamoiTvleba Sesabamisi stra an frCxilebSi Casmuli  
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gamosaxuleba. MmagaliTad, Tu P = 13, maSin gamoiTvleba Sp 

saxeliT miTiTebuli funqcia. 

L tipis funqcia. E tipis funqciaSi X SeiZleba iyos 

Expression anu gamoTvlis Semdeg miiRos nebismieri 

mniSvnelobebi. L tipis siiT ricxviT funqciaSi X argumenti 

SeiZleba iyos mxolod Integer tipis. Aamitom argumenti 

ganixileba, rogorc rigiTi nomeri. Ffunqciis mniSvnelobebi 

SeiZleba iyos Integer, Real an Name tipis. MmagaliTad: 

           

   Blok   FUNCTION       Q$Sigrdze, L5 

 1, Wde1/2, Wde2/3, Wde3/4, Wde4/5, Wde5 
 

funqciis mniSvneloba ganisazRvreba rigiTi nomris 

mixedviT. Tu argumentis gamoTvlisas miiReba 1-ze naklebi 

da mis mocemul maqsimalur mniSvnelobaze meti Sedegi, 

maSin Sesabamisad warmoiqmneba Semdegi saxis Secdomebi: 

`funqciis siaSi aris uaryofiTi argumenti~ an `siiTi 

funqciis argumenti aris Zalian didi~. Aargumentis 

mniSvnelobebi unda daiwyos 1-dan da TiToeul Semdeg 

monacemTa wyvilTaTvis gaizardos 1-iT. Secdoma 

warmoiqmneba im SemTxvevaSic, rodesac argumentis 

mniSvneloba ar aris mTeli ricxvi. MmagaliTad, 1,5.  

M tipis funqcia. M tipis siiTi atributuli funqcia L 

tipis ricxviTi funqciisagan gansxvavdeba imiT, rom 

funqciis mniSvneloba SeiZleba iyos Integer, Real, Name, stra  
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an frCxilebSi Casmuli gamosaxuleba.Aargumenti warmo-

adgens mTel ricxvs  da  ganixileba  rogorc  rigiTi 

nomeri. amitom, igi TiToeul monacemTa wyvilTaTvis  

SeiZleba daiwyos 1-dan da gaizardos 1-iT. MmagaliTad: 

   

Posl   FUNCTION       X$Kartli, M5 

1, Q$Stan / 2, N$Term3 / 3, S$Usel / 4, V$Zirk / 5, FN$Susp 
 

M tipis funqcia iseve gamoiTvleba, rogorc L tipis 

funqcia, mxolod argumentis rigiTi nomris povnis Semdeg 

gamoiTvleba Sesabamisi stra an frCxilebSi Casmuli 

gamosaxuleba. 

MmagaliTad, rodesac X = 4 gamoiTvleba Zirk saxeliT 

miTiTebuli ariTmetikuli cvladi. rodesac 5<X<1 

Sesabamisad warmoiSoba Semdegi saxis Secdomebi: `funqciis 

siaSi aris uaryofiTi argumenti~ da `siiTi funqciis 

argumenti aris Zalian didi~. 
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gacilebiT ufro rTuli modelebis ageba 

 

wina TavSi Cven iribad SevexeT operandebis 

mniSvnelobebis specifikacias, sadac blokebSi operandebis 

nacvlad gamoiyeneboda funqcia, romlis drosac 

igulisxmeboda, rom operandebis mniSvnelobebi warmoadgenen 

funqciis mniSvnelobebs. wina TavSi GENERATE da ADVANCE 

blokebSi A da B operandebis mniSvnelobaTa gansazRvrisas 

gamoiyeneboda funqcia. 

winamdebare TavSi SemoTavazebulia GPSS blokebis 

operandebis iribi specifikaciis damatebiTi meTodebi. 

operandebis yvela mniSvnelobebis wyaro dayofilia or 

kategoriad: sistemuri atributebi da tranzaqtebis 

atributebi. 

sistemuri atributebi _ es gaxlavT parametrebi, 

romlebic aRweren modelis mdgomareobas. iseTi 

raodenobrivi maCveneblebi, rogoricaa `me-5 rigis mimdinare 

Semcveloba~ an `drois erTeuli, romlis ganmavlobaSic 

dakavebulia mowyobiloba~ _ warmoadgens tipiur sistemur 

atributebs.  
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zemoaRniSnul atributebs uwodeben standartul 

ricxviT atributebs (stra). maTi mniSvnelobebi, romlebic 

Cveulebisamebr icvleba modelirebis procesSi 

xelmisawvdomia momxmareblis mier. 

Sesvla xorcieldeba aRniSnuli atributebis 

specialuri dasaxelebebis gamoyenebisas. operandebis saxiT 

aRniSnuli dasaxelebebis gamoyenebis dros, am ukanasknelTa 

mniSvnelobebad gvevlineba atributebis Sesabamisi mimdinare 

mniSvnelobebi. 

amasTan, tranzaqtebs aseve SeiZleba gaaCndeT raRac 

ricxviTi maxasiaTeblebi. erT-erT maTgans warmoadgens 

prioritetis done, razec Cven ukve visaubreT, magram jer-

jerobiT ar gamogviyenebia operandis rangSi. garda amisa, 

TiToeuli tranzaqti maragdeba parametrebis raime ricxviT.  

tranzaqtebs SesaZloa gaaCndes asamde sxvadasxva parametri. 

parametrebs gaaCniaT mTeli mniSvnelobebi. isini SeiZleba 

davawesoT da vcvaloT modelirebis logikasTan 

SesabamisobaSi. parametrebis mniSvnelobebi aseve SeiZleba 

gamoyenebul iqnas modelis blokebis operandebis 

mniSvnelobaTa saxiT. dabolos, tranzaqtebi ganisazRvreba 

iseTi maxasiaTeblebiT, rogoric gaxlavT drois aRniSvna. 

igi SesaZloa interpretirebuli iqnes rogorc tranzaqtis 

`dabadebis~ an misi modelSi Sesvlis dro. 
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5.1 standartuli ricxviTi atributebi 

 
 modelirebis procesSi GPSS interpretatori 

avtomaturad aregistrirebs da akoreqtirebs modelSi 

gamoyenebadi sxvadasxva elementebis Sesaxeb dagrovil 

zogierT informacias. aRniSnuli informaciis raRac nawili 

ibeWdeba modelis gaSvebis dasrulebisTanave. aseTi saxis 

informaciad gvevlineba blokebis mricxvelebi, xelsawyo-

ebisa da mravalarxiani mowyobilobebis datvirTvebi, 

rigebSi yofnis saSualo dro da a.S. modelis gaSvebis 

dasrulebis dros miRebuli informaciis garda arsebobs 

kidev iseTi informacia, romelic xelmisawvdomia 

modelirebis procesSi. TviT modelirebis procesi 

SesaZloa imarTebodes dinamiurad, gverdidan modelis 

atributebis uSualo zemoqmedebis gziT. magaliTad, 

intensiuroba, romliTac mowyobiloba emsaxureba 

moTxovnebs sinamdvileSi SesaZloa damokidebuli iyos 

momsaxurebis momlodine moTxovnaTa ricxvisagan. rigis 

sigrZis gazrdis dros mowyobilobam SeiZleba imuSaos 

ufro swrafad. realuri sistemis modelirebisaTvis 

ASesaZloa aucilebeli aRmoCndes is garemoeba, rom 

momsaxurebis dro damokidebuli iqnas rigis mimdinare 

sigrZisagan. Tuki aseTi atributi dasaSvebia sistemaSi, igi 

SeiZleba gamoyenebul iqnas momsaxurebis drois 

gansazRvrisaTvis momsaxurebaze moTxovnis yoveli 

Semosvlis dros. 
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5.1-5.3 cxrilebSi naCvenebia sxvadasxva ricxviTi 

atributebi xelsawyoebisaTvis, mravalarxian mowyobilobaTa 

da Sesabamisad rigebisaTvis. aRniSnul atributebze 

SeiZleba miTiTebul iqnas modelirebis procesSi. 5.1-5.3 

cxrilebSi warmodgenil atributebs ewodebaT standartuli 

ricxviTi atributebi an ubralod stra. standartuli 

ricxviTi atributis saxeli Sedgeba ori nawilisagan. 

pirveli nawili miuTiTebs jgufur saxels. igi 

erTdroulad axdens rogorc elementis (anu xelsawyo, 

mravalarxiani mowyobiloba an rigi), aseve informaciis 

tipis (magaliTad mowyobilobis dakavebis mricxveli, 

mravalarxiani mowyobilobis datvirTva, rigis mimdinare 

mdgomareoba) identificirebas. meore nawili awarmoebs 

jgufis konkretuli wevris (anu rogori mowyobiloba, 

rogori rigi) identificirebas. 5.1-5.3 cxrilebSi sxvadasxva 

stra-is jgufebis saxelebi svetSi `dasaxeleba~ Cawerilia 

mTavruli asoebiT. jgufis saxelTan erTad iwereba 

mocemuli jgufis Sesabamisi wevris ricxviTi an simboluri 

saxeli. cxrilSi nomeri warmodgenilia j simboloTi. 

simboluri saxeli Cawerilia rogorc `saxeli~. magaliTad 

5.1 cxrilis meore FCj elementi aRwers j-uri mowyobilobis 

dakavebulobis ricxvs modelirebis drois ganmavlobaSi. 

faqtiurad j simbolo _ aris modelSi xelsawyos 

(mowyobilobis) nomeri. magaliTad, FC12 aRniSnavs me-12 

nomris mqone mowyobilobis dakavebulobis mricxvels, 

analogiurad FC3 _ mesame mowyobilobis dakavebulobis  
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mricxvels da a.S. FC$ saxeli – saxelwodebiT Cawerili 5.1 

cxrilis meore elementi warmoadgens simboluri saxelis 

mqone mowyobilobis dakavebulobis ricxvs. magaliTad, 

Canaweri FC$JOE aRniSnavs JOE mowyobilobis dakavebulobis 

ricxvs; FC$KATHY aRniSnavs KATHY saxelwodebis mqone 

mowyobilobis  dakavebulobis  ricxvs  da  a.S.  aRniSnuli  

magaliTebidan gamomdinareobs, rom dolaris niSani iwereba 

standartuli ricxviTi atributis  jgufur saxelsa da 

mocemuli jgufis Sesabamisi wevris simbolur saxels 

Soris. 5.1-5.3 cxrilebSi CamoTvlili yvela standartuli 

ricxviTi atributi warmoadgens mTel ricxvs. zogi 

atributi warmoadgens  mTel   ricxvs,   magaliTad,   

mowyobilobis  dakavebulobis mricxveli, rigis mimdinare 

mdgomareoba, mravalarxian mowyobilobaSi SesasvlelTa  

ricxvi   da  a.S.  sxva  atributebs  SesaZloa Cveulebrivad  

gaaCndeT wiladi nawili. magaliTad, mravalarxiani 

mowyobilobis saSualo Semcveloba, rigSi yofnis saSualo 

dro. 

 GPSS-Si miRebulia Senaxul iqnas standartuli 

ricxviTi atributebis mniSvnelobaTa mxolod mTeli 

nawilebi. mTeli ricxviT xelsawyos (mowyobilobis) 

datvirTvis mniSvnelobas an mravalarxiani mowyobilobis 

Caweris cdis dros miviRebdiT 0-s (an yvelaze cud, 

`gadagvarebis~ SemTxvevaSi 1-s), vinaidan datvirTvis wili 

moicema erTeulebSi. imisaTvis, rom Tavidan iqnas 

acilebuli es mdgomareoba xelsawyoebisa da  mravalarxian  
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mowyobilobaTa datvirTvis ganmsazRvrel ricxviT 

atributebs gaaCniaT aTasebis wilebSi mocemuli 

mniSvnelobebi. davuSvaT, rom, Tuki modelirebis drois 58, 

2%-is ganmavlobaSi mowyobiloba imyofeba muSaobis 

procesSi, maSin misi  datvirTva utoldeba 0, 582.   aTasis 

wilebSi mocemul mowyobilobis datvirTvas gaaCnia saxe 582.

  yuradReba unda mieqces 5.1_5.3 cxrilebSi CamoTvlil 

standartul ricxviT atributTagan ramdenimes, 

gansakuTebiT maT, romlebic miekuTvneba mravalarxian 

mowyobilobebsa da rigebs. gavixsenoT, rom yvela 

standartuli ricxviTi atributi warmoadgens GPSS-is mier 

avtomaturad Segrovili da modelis sxvadasxva 

mowyobilobebis, mravalarxian mowyobilobaTa da 

rigebisaTvis dabeWdili statistikuri monacemebis mTel 

nawils. mowyobilobebisTvis stra-s mniSvnelobebi emTxveva 

Tanamosaxele xelsawyoebisTvis  gansazRvrul analogiur-

statistikur monacemebs. 

aseT Sesabamisobas aqvs adgili mravalarxiani 

mowyobilobebisa da rigebisaTvis, gamonakliss warmoadgens 

mxolod ENTER da LEAVE, QUEUE da DEPART blokebSi 

aranulovani B operandis gamoyenebis SemTxveva. am 

SemTxvevaSi mravalarxian mowyobilobaTa da rigebisaTvis 

standartuli ricxviTi atributebi unda interpretir-

debodes imis gaTvaliswinebiT, rom mravalarxian 

mowyobilobaSi tranzaqtebi ikavebs arxebs, xolo rigebSi  
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Cven miviCnevT misi Semadgenelis elementebs da ara 

tranzaqtebs.                                                          

                                                 cxrili 5.1 

standartuli ricxviTi atributebi mowyobilobebisTvis 

dasaxeleba1 m n i S v n e l o b a 

  Fj  an F$ 

saxeli 

FCj an FC$ 

saxeli 

FRj an FR$ 

saxeli 

 

FTj an FT$ 

saxeli 

0, Tu mowyobiloba ar aris dakavebuli; 1, 

Tu Tavisufalia 

mowyobilobis dakavebulobis ricxvi 

 

meaTased nawilebSi gamosaxuli 

mowyobilobis datvirTva 

 

mowyobilobaze tranzaqtebis dayovnebis 

saSualo drois mniSvnelobis mTeli 

nawili 
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                                               cxrili 5.2 

standartuli ricxviTi atributebi mravalarxiani 

mowyobilobebisTvis 

dasaxeleba1 m n i S v n e l o b a 

Rj  an R$ 

saxeli 

 
Sj an  S$ 
saxeli 
 
SAj an  SA$ 
saxeli 
 
SCj an SC$ 
saxeli 
 
 
 
 
 
SMj an SM$ 
saxeli 
 
 
SRj an SR$ 
saxeli 
 
STj an ST$ 
saxeli 

mowyobilobis Seuvsebeli nawilis tevadoba 
 
 
 
mowyobilobis Sevsebeli nawilis tevadoba 
 
 
mowyobilobis Suamde Sevsebis mTeli 
nawili 
 
mravalarxian mowyobilobaSi SesasvlelTa 
ricxvis mricxveli. mowyobilobisTvis 
ENTER blokis yoveli Sesrulebis dros 
mricxvelis mniSvneloba izrdeba aRniSnuli 
blokis B operandis sididis 
mniSvnelobamde 
 
mowyobilobis maqsimalurad dakavebuli 
tevadoba. imaxsovrebs Sj (an S$ saxeli) 
maqsimalur mniSv-nelobas 
 
aTaseulebis wiliT gamosaxuli 
mravalarxiani mowyobilobis datvirTva 
 
mowyobilobaSi tranzaqtis yofnis saSualo 
drois (xangrZlivobis) mTeli nawili. igi 
gamoiTvleba yvela saxisaTvis. 
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                                                 cxrili 5.3 

standartuli ricxviTi atributebi rigebisTvis 

dasaxeleba1 m n i S v n e l o b a 

Qj an Q$ 
saxeli 
 

QAj an QA$ 

saxeli 

QCj an QC$ 

saxeli 

 

 

 

QMj an 

QM$saxeli 

 

QTj an QT$ 

saxeli 

 

 

QXj an QX$ 

saxeli 

 

 

QZj an QZ$ 

saxeli 

 

rigis sigrZis mimdinare mniSvne-

loba (mimdinare Semcveloba) 

rigis sigrZis saSualo mniSvnelobis mTeli 

nawili 

rigSi SesasvlelTa raodenoba. yoveli 

Sesrulebis dros QUEUE blokSi konkretuli 

rigisTvis QCj (an QC$ saxeli) mniSvneloba 

izrdeba aRniSnuli blokis B operandis 

sididemde. 

rigis sigrZis maqsimaluri mniSvneloba. igi 

aris maqsimaluri mniSvneloba, romelic miiRo 

Qj an Q$ saxelma. 

rigSi yofnis saSualo drois mTeli nawili 

yvela saxisaTvis, anu QCj (an QC$ saxeli). es 

niSnavs, rom nulovani Sesasvlelebi aseve 

iTvaliswineba. 

yvela saxisaTvis rigSi yofnis saSualo 

drois mTeli nawili `QCj minus QZj~ (an $QC$ 

saxeli _ QZ$ saxeli), anu nulovani 

Sesasvlelebis gamoricxviT. 

rigSi nulovani Sesasvlelebis ricxvi. es 

gaxlavT SesasvlelTa ricxvi, romelTa rigSi 

yofnis dro utoldeboda nuls. 
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SemTxveviT ricxvTa RNj generatorebi warmoadgens 

Cveulebriv standartul ricxviT atributebs. GPSS-is 

diskterul da uwyvet funqciebs SesaZloa gaaCndeT 

aramTeli mniSvnelobebi. saerTo SemTxvevaSi funqciis 

WeSmariti mniSvneloba Seicavs wilad nawils. warmoadgens 

Tu ara funqciis mniSvnelobas mTliani an wiladi ricxvi 

damokidebulia konteqstisagan. 

1. Tu funqcia gamoiyeneba GENERATE da ADVANCE blokebis 

B operandis saxiT, maSin gamoiyeneben WeSmarit 

mniSvnelobas. (arsebobs kidev ori konteqsti, romlebSic 

SeiZleba gamoyenebul iqnes funqciis WeSmariti 

mniSvneloba, magram isini jer ar ganxilula Cvens mier). 

2. sxva nebismier konteqstSi iyeneben mxolod funqciis 

mTel mniSvnelobebs. 

dabolos, rogorc GPSS-is standartuli ricxviTi 

atributebi, aseve SeiZleba ganxilul iqnas konstantebi. 

konstantis jgufuri saxeli aris _ K. am jgufis nomers 

warmoadgens Tavad konstanta. ase, magaliTad, K3 

aRniSnavs konstantas 3, K561 warmoadgens konstantas 561 

da a.S.  

 

 

1j warmoadgens Cveni interesis sferoSi moqceuli 

konkretuli mowyobilobis nomers. Tu saxeli mocemulia 

simbolurad, maSin igi iwereba poziciaSi `saxeli~. 
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GPSS-Si konstantebis gamoyenebis dros K simbolos 

gamoyeneba ar aris aucilebeli.  

             

                                              

5.2. tranzaqtebis parametrebis mniSvnelobaTa cvlileba.  

5.2.1. ASSIGN bloki  

 
tranzaqtebis parametrebis mniSvnelobebi SesaZlebelia 

mivuTiToT an SevcvaloT ASSIGN blokSi tranzaqtis 

Sevlisas anuN ASSIGN bloki tranzaqtebis parametrebis 

mniSvnelobaTa dawesebis ZiriTad saSualebas warmoadgens. 

yovel tranzaqts SeiZleba gaaCndes parametris nebismieri 

ricxvi. tranzaqtebis generaciis momentSi yvela misi 

parametri nulovania (mxolod isini romlebic modelSi 

gamoiyeneba).  

ASSIGN blokis Caweris formats aqvs Semdegi saxe: 

 

ASSIGN       A, B, [C] 

 

xolo grafikulad ase gamoisaxeba 

nax. 5.1. ASSIGN bloki A da B operandebiT 

A, B, C

ASSIGN
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 A operandiT moicema parametris nomeri, romelsac 

SemdgomSi eniWeba mniSvneloba. A operandi SesaZloa iyos 

saxeli, dadebiTi mTeli ricxvi, brWyalebSi Casmuli 

gamosaxuleba, standartuli ricxviTi atributi, 

standartuli ricxviTi atributis parametri da Semdeg 

niSnebi + (Tu saWiroa gazrda) an – ( Tu saWiroa Semcireba).  

B operandi gansazRvravs mniSvnelobas, romelic 

aucilebelia daematos, gamoakldes an romliTac 

aucilebelia Secvlil iqnas A operandis mier miTiTebuli 

parametris mniSvneloba. Tuki aseTi parametri ar arsebobs, 

igi iTvleba 0-is tolad. B operandi SesaZloa iyos iseTi, 

rogorc A operandi. garda aRniSnulisa, igi SeiZleba 

aRmoCndes ricxvi  da striqoni. 

 C operandi awesebs funqcia-modifikatoris nomers. C 

operandis gamoyenebis dros B operandis mniSvneloba 

mravldeba funqcia-modifikatoris mniSvnelobaze. miRebuli 

namravli iqceva mniSvnelobad, romelic cvlis A operandis 

mier miTiTebuli parametris mniSvnelobas. unda aRiniSnos, 

rom C operandi gansazRvravs funqciis nomers an mis saxels 

(ar aris aucilebeli gamoyenebul iqnas standartuli 

ricxviTi atributebi FN an FN$ mis win). Tuki gamoiyeneba 

FN$, magaliTad FN3, gamoiTvleba GPSS-is nomeri 3 funqcia. 

miRebuli Sedegi gamoiyeneba GPSS-is meore funqciis 

gansasazRvrad, romelic aseve gamoiTvleba da misi 

mniSvneloba  mravldeba B operandis mniSvnelobaze.  
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moviyvanoT blok ASSIGN-is Caweris magaliTebi: 

      ASSIGN     1, 754. 3 

      ASSIGN     4+ , Q5 
ASSIGN     3- , 5. 85, 7 
ASSIGN     Name “Plan” 

                  ASSIGN     Tr1-, (Normal (32,Sredn, SrKvOtkl), ExpDis 
 

 pirvel magaliTSi 1-el parametrs  eniWeba 754. 3. meore 

magaliTSi  me-4 parametris mniSvnelobas emateba mimdinare 

rigis sigrZis me-5 nomris mniSvneloba.  mesame magaliTSi me-

3 parametris mniSvnelobas akldeba 5.85-is namravli nomeri 7 

funqciis gamoTvlil mniSvnelobaze. meoTxe magaliTSi Name 

saxeliT cnobil parametrs eniWeba striqoni Plan. mexuTe 

magaliTSi gamoiTvleba frCxilebSi Casmuli gamosaxuleba, 

gamravldeba ExpDis saxelwodebiT mocemul funqciaze da 

miRebuli namravli gamoakldeba Tr1  saxeliT cnobili 

parametris mniSvnelobas. 

 

5..2.2. PLUS  bloki 

 

GPSS World-Si tranzaqtebis parametrebis mniSvnelobebi 

agreTve SesaZloa Seicvalos PLUS  blokiT. PLUS  bloki 

gamoTvlis gamosaxulebas da is SesaZlebelia Caweros mis 

parametrSi. PLUS  bloks gaaCnia Semdegi formati: 

 

PLUS A, [B]  
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sadac A operandi aris gamosaxuleba. is SeiZleba iyos 

saxeli, ricxvi,  

striqoni, frCxilebSi Casmuli gamosaxuleba, stra an 

stra*parametri. 

B operandi _ tranzaqtis parametris nomeri, romelSic 

Seinaxeba Sedegi. igi SeiZleba iyos saxeli, dadebiTi mTeli 

ricxvi, frCxilebSi Casmuli gamosaxuleba, stra an 

stra*parametri. magaliTad: 

 

PLUS (Exponential (23, 0, 32. 7)+47.74), Sed 

 

PLUS  blokSi tranzaqtis Sesvlisas gamoiTvleba A 

operandiT mocemuli frCxilebSi Casmuli gamosaxuleba, 

Semdeg gamoTvlili Sedegi mieniWeba Sed saxeliT miTiTebul 

parametrs. Tu aseTi parametri ar arsebobs, igi iqmneba. 

 

 

5.2.3. INDEX  bloki 

 

tranzaqtis parametris mniSvnelobis Secvla 

SesaZlebelia agreTve INDEX blokis saSualebiT. aRniSnul 

bloks gaaCnia Semdegi zogadi saxe: 

 

INDEX       A, B 
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sadac A operandi aris tranzaqtis parametris nomeri. is 

SesaZlebelia iyos saxeli, dadebiTi mTeli ricxvi, 

frCxilebSi Casmuli gamosaxuleba, stra an stra*parametri.  

B operandi _ ricxviTi mniSvneloba, romelic miemateba A 

operandiT mocemul mniSvnelobas. igi gaxlavT imave tipis, 

rogorc A operandi. miRebuli Sedegi Seitaneba tranzaqtis 

pirvel parametrSi. magaliTad:  

 

INDEX Slag1, (Normal (21, Mat, SreOtk)+X$post) 

 

tranzaqtis Sesvlis dros gamoiTvleba B operandiT 

miTiTebuli frCxilebSi Casmuli gamosaxuleba da miemateba 

Slag1 saxeliT miTiTebuli parametris mniSvnelobas. 

Sekrebis Sedegi mieniWeba tranzaqtis nomer pirvel 

parametrs. Tu aseTi parametri ar arsebobs, maSin igi 

iqmneba. agreTve Tu  A operandiT miTiTebuli parametri ar 

arsebobs, maSin gamoitaneba Semdegi saxis Setyobineba: 

`mimarTva ararsebul parametrTan~. 

 

 

5.2.4. MARK bloki  

 

xSirad saWiroa imis codna Tu ra droa saWiro 

tranzaqtis erTi wertilidan meore wertilSi 

gadasaadgileblad. amisaTvis   gamoiyeneba   MARK  bloki,  
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romelsac aqtiur tranzaqtSi an mis parametrSi Seaqvs 

absoluturi samodelo drois mniSvneloba. 

MARK blokis formats gaaCnia Semdegi saxe: 

 

MARK [A] 

  

xolo grafikulad ase gamoisaxeba: 

nax.5.2.  MARK bloki A operandiT 

 

sadac, A operandi gansazRvravs tranzaqtis parametris 

nomers, romelSic Caiwereba samodelo drois absoluturi 

mniSvneloba. igi SesaZlebelia iyos saxeli, dadebiTi mTeli 

ricxvi, frCxilebSi Casmuli gamosaxuleba, stra an stra-s 

parametri. magaliTad: 

 

                        MARK 

      MARK     SHESVLA 

 

pirvel magaliTSi A operandi ar gamoiyeneba. am blokSi 

farulad Sesul tranzaqts uwesdeba sistemaSi Sesvlis 

dro, romelic absoluturi samodelo drois tolia. 

 

1 MARK 
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meore magaliTSi A operandi gamoiyeneba, amitom 

absoluturi samodelo drois mniSvneloba (stra AC1) 

Seitaneba SHESVLA saxelis mqone Sesuli tranzaqtis 

parametrSi. Tu aRniSnuli parametri ar arsebobs, igi 

iqmneba. 

SeniSvna: ASSIGN, PLUS, INDEX, MARK da LOOP blokebSi 

operandebis Caweris dros, romlebic warmoadgens 

tranzaqtis parametrs, stra P ar gamoiyeneba. 

 

 

5.3. tranzaqtebis prioritetis 

donis cvlileba. PRIORITY bloki 

 

modelSi tranzaqtis Sesvlisas misi prioriteti 

ganisazRvreba GENERATE blokis Sesabamisi   E operandis  

mniSvnelobiT. aqamde Cvens mier ganxilul modelebSi 

tranzaqtis prioritetis mniSvneloba misi modelSi Sesvlis 

(gadaadgilebis) dros mudmivi da prioritetis aRniSnuli 

sawyisi mniSvnelobis toli rCeboda. miuxedavad amisa, 

modelirebis procesSi arsebobs prioritetis donis 

dinamiuri Secvlis SesaZlebloba. am garemoebas tranzaqtis 

mimdinare movlenaTa jaWvSi ganTavsebis TvalsazrisiT 

gaaCnia Zalze didi mniSvneloba, rac Tavis mxriv 

gansazRvravs Tanamimdevrobas, romelSic tranzaqtebi 

SeirCeva modelSi moZraobis aRsadgenad. amgvarad, imis 

SesaZlebloba, dinamiurad Seicvalos tranzaqtebis  priori- 
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tetis done, GPSS-Si modelirebis TvalsazrisiT iZens sul 

did mniSvnelobas. 

PRIORITY OKblokSi tranzaqtebis Sesvlis dros icvleba 

misi prioritetis done. 5. 3 naxazze gamosaxulia PRIORITY 

bloki A operandTan erTad. (aRniSnul blokSi aseve 

SesaZlebelia mocemul iqnes B operandic). zustad A 

operandis mniSvneloba ki miiCneva tranzaqtis PRIORITY 

blokSi Semavali prioritetis axali donis saxiT. savsebiT 

naTelia is garemoeba, rom axali mniSvneloba SesaZloa 

aRmoCndes Zveli mniSvnelobis toli. am SemTxvevaSi 

araviTari cvlileba ar moxdeba. BL 

 

 

 

 

 

nax. 5.3. PRIORITY bloki A operandiT 

 

 PRIORITYObloki arasodes ar krZalavs tranzaqtis 

Sesvlas; misi Sesvlis SemTxvevaSi sruldeba Semdegi 

moqmedebebi. 

1. wesdeba tranzaqtis prioritetis axali done; 

2. mimdinare movlenaTa jaWvSi tranzaqti prioritetebis 

Sesabamisi klasis tranzaqtebs Soris ikavebs bolo 

adgils; 

 

PRIORITY

A 
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3. interpretatori agrZelebs tranzaqtis modelSi 

gadaadgilebas iqamde, vidre arsebobs amis 

SesaZlebloba; 

4. dabolos, rodesac ukve SeuZlebelia tranzaqtis 

Semdgomi gadaadgileba, interpretatori axorcielebs 

mimdinare movlenaTa jaWvis xelaxal gadamowmebas. 

amisaTvis arsebobs garkveuli mizezebi: PRIORITY 

blokSi prioritetis mniSvneloba SesaZloa aRmoCndes 

mcire. DSedegad tranzaqtic da is adgilic jaWvSi 

romlisganac gagrZelebul unda iqnas gadamowmeba 

ireva jaWvis blokSi. 

 aRniSnuli wertilidan Tuki moxdeboda jaWvis 

gadamowmebis ganaxleba, am SemTxvevaSi tranzaqtebis nawili 

SesaZloa gatarebuli (SeSvebuli) aRmoCeniliyo. Tavidan 

jaWvis gadamowmebis ganaxleba iZleva imis garantias, rom 

arc erTi tranzaqti gaSvebuli ar iqneba. 

 tranzaqtis prioritetis done warmoadgens GPSS-is 

standartul ricxviT atributs. aRniSnuli atributis 

saxelwodeba gaxlavT PR (PRIORITY LEVEL – prioritetis 

done). tranzaqtis prioritetze miTiTeba amgvari saxiT 

warmogvidgeba dasrulebulad, vinaidan tranzaqts gaaCnia 

prioritetis mxolod erTi mniSvneloba. aqtiuri tranzaqtis 

prioritetis mniSvneloba romelime blokis operandis saxiT 

misi gamoyenebis dros iqceva PR atributis mniSvnelobad. 

zemoT miniSnebuli iyo im garemoebaze, rom PR-is 

mniSvnelobad SesaZloa iqces  mTeli  ricxvi  0-dan  127-mde  
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diapazonSi. PR atributi SesaZloa gamoyenebul iqnas 

Sesabamisad, blokis, operandis, funqciis argumentis da a.S. 

saxiT. 

 axla ganvixiloT PRIORITY blokis gamoyenebis 

SesaZlebloba drois kvanZebis warmoSobis SemTxvevaSi. 

movlenaTa warmoSobis Tanamimdevroba zustad ganisazRvreba 

mimdinare movlenaTa jaWvSi tranzaqtebis fardobiTi 

ganlagebiT.  aRniSnuli   fardobiTi   ganlageba   

SesaZloa  icvlebodes prioritetebis doneebis 

cvalebadobis dros. davuSvaT, rom warmoiSva situacia, 

rodesac ori movlena xdeba erTdroulad da aucilebelia 

gagvaCndes unari zemoqmedeba movaxdinoT aRniSnul 

movlenaTa damuSavebis Tanamimdevrobaze. zemoxsenebuli ki 

xorcieldeba garkveuli movlenis mqone tranzaqtisaTvis 

gacilebiT ufro maRali prioritetis dawesebiT (miniWebiT), 

romlis damuSavebac unda daiwyos gacilebiT ufro adreul 

stadiaze. 

aRniSnuli SemTxvevis ufro detalurad ganxilvis 

mizniT ganvixiloT amocana puasonis Sesasvleli nakadiT da 

mowyobiloba eqsponencialuri ganawilebiT. aRniSnul 

modelSi avtomobili momsaxurebisaTvis rCeba mxolod im 

SemTxvevaSi, Tuki sadgomze aris adgili. ibadeba kiTxva, 

rogor moviqceT im SemTxvevaSi, rodesac movlena – `axali 

avtomobilis Semosvla~ da `momsaxurebis dasasruli~ 

warmoiSveba erTdroulad, xolo sadgomze yvela adgili 

dakavebulia. im SemTxvevaSi Tuki Tavidan adgili eqneba  
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avtomobilis Semosvlis movlenis damuSavebas, tranzaqti, 

romelic warmoadgens avtomobilis simbolos, aRmoaCens, 

rom mravalarxiani mowyobiloba SPACE Sevsebulia da uceb 

gadadis Wdeze BYBYE. Tuki adgili aqvs sapirispiro 

movlenas, Tavdapirvelad damuSavebuli iqneba momsaxurebis 

dasrulebis movlena, maSin ki momlodine tranzaqtebidan 

erT-erTi – avtomobili SeZlebs gadasvlas (Sesvlas) 

`LEAVE SPACE~ blokSi iqamde, vidre Semosuli avtomobili 

ar iqneba momsaxurebuli. es niSnavs, rom misTvis sadgomze 

moiZebneba adgili, xolo igi daelodeba momsaxurebas. 

 arsebobs garkveuli safuZveli imisaTvis, rom zemoT 

ganxilul amocanaSi warmodgenili movlena, anu 

momsaxurebis dasrulebis movlena damuSavebul iqnas 

momdevno axali avtomobilis Semosvlamde gacilebiT ufro 

adre. TiToeuli tranzaqtTagani modelSi Sedis farulad 

dawesebuli prioritetis donis mniSvnelobiT, anu igi 0-is 

tolia. Tu Cven PRIORITY bloks modelSi movaTavsebT 

sadRac avtomobilis Semosvlis Semdeg, magram iqamde, vidre 

Sesabamisi tranzaqti Seva ADVANCE blokSi, drois  kvanZis   

warmoSobis    SemTxvevaSi    wammzomis   koreqciis   fazis  

Sesrulebis procesSi, momsaxurebis damamTavrebeli 

tranzaqti dasmuli iqneba mimdinare movlenaTa jaWvSi sul 

axlaxans Semosuli tranzaqtis win.  

yovelive zemoxsenebulis momdevno gadamowmebis fazis 

procesSi momsaxurebis dasrulebis movlena aucileblad 

iqneba   damuSavebuli  Semosvlis  movlenamde  adre, xolo  
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aseTi Tanamimdevrobis misaRwevad ki gaxldaT mimarTuli 

Cveni muSaoba. aRniSnuli bloki, magaliTad, SeiZleba 

movaTavsoT GENERATE OKblokis Semdgom. ra Tqma unda, misi 

moTavseba SesaZlebelia sxva adgilebSic. 

PRIORITY OKbloki SeiZleba gamoyenebul iqnas mravali 

SemTxvevisaTvis, da ara mxolod erTdroulad warmoSobil 

movlenaTa damuSavebis TanamimdevrobiT marTvisaTvis.  

 

 

5.4. elementebis SerCeva maTi 

mdgomareobis mixedviT. SELECT bloki 

 

ramdenime mowyobilobisa da rigis mqone momsaxurebis 

sistemaSi Semavali moTxovnebi ubralo SemTxvevaSi 

asruleben oridan erT-erT moqmedebas. 

1. Tu erT-erTi mowyobiloba am momentSi Tavisufalia, 

moTxovna ikavebs aRniSnul mowyobilobas. 

2. Tuki yvela mowyobiloba dakavebulia, moTxovna 

uerTdeba gacilebiT ufro mokle rigs da rCeba masSi 

iqamde, vidre ar iqneba momsaxurebuli. 

magaliTad, Tuki erTi an ramdenime mowyobiloba 

Tavisufalia, moTxovnas SeuZlia miiRos gadawyvetileba 

darCes imave mowyobilobis rigSi romelic mis mier aris 

SerCeuli, magram romelic imavdroulad im momentisaTvis 

dakavebulia; umoklesi rigisTvis ubralo mierTebisa da 

masSi lodinis nacvlad, moTxovnas SeuZlia sxva rigebSi  
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gadasvla Tu igi grZnobs, rom Zvel rigSi mas didxans 

lodini mouwevs, xolo sxva rigi ki moZraobs gacilebiT 

swrafad. 

aRniSnul paragrafSi Cven ganvixilavT moTxovnis qcevis 

yvelaze martiv SemTxvevas. pirvel yovlisa moqmedeba 1-is 

Sesabamisad unda aRmovaCinoT am droisaTvis Tavisufali 

mowyobilobis moZebnis meTodi. meores mxriv, moqmedeba 2-is 

Sesabamisad, Cven ganvixilavT rogor aRmovaCinoT, Tu 

rigTagan romeli warmoadgens umokless. dabolos, aRvwerT 

mowyobilobis arCevis procesis modelirebis meTods. 

 

 

  5.4.1. SELECT bloki damokidebulebis operatoris reJimSiG 

 

GPSS-Si aris bloki, romelic SeiZleba gamoyenebul 

iqnas gansazRvruli jgufis pirobis dasakmayofileblad. 

aRniSnul blokSi tranzaqtis elementebis simravlis 

gadasaTvaliereblad imis gamosarkvevad, Tu akmayofilebs 

erT-erTi maTgani gansazRvrul ricxviT pirobas (Sesvlis 

dros), es ukanaskneli axorcielebs gansazRvruli jgufis 

elementebis mdgomareobis gadaTvalierebas. gadaTvaliereba 

sruldeba elementebis nomrebis zrdis TanamimdevrobiT 

(rigis mixedviT). Tuki napovnia iseTi elementi, romelic 

akmayofilebs dadgenil pirobas, gadaTvaliereba wydeba. 

winaaRmdeg SemTxvevaSi gadaTvaliereba wydeba mxolod imis 

gansazRvris Semdeg, rodesac simravlis arc erTi wevri ar  
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akmayofilebs aRniSnul pirobas. nebismier SemTxvevaSi, 

gadaTvalierebis dasrulebis Semdeg (im wuTasve an rodesac 

amis saSualebas miscems momdevno bloki) tranzaqti 

gadaadgildeba modelSi. 

qvemoT moyvanilia blokis mier Sesrulebul 

gadaTvalierebaTa ramdenime magaliTi: 

1. gadaTvalierdes 1, 2 da 3 mowyobilobebi imisaTvis, rom 

garkveul iqnas imyofeba Tu ara romelime maTgani 

Tavisufal mdgomareobaSi (anu unda ganisazRvros 

arsebobs ki Tundac erTi mowyobiloba, romlisTvisac 

F atributi nulis tolia). 

2. gadaixedos mravalarxiani mowyobilobebi imis 

gasarkvevad, Tu arsebobs Tundac  erTi   mowyobiloba,  

romlis datvirTvac 25%-ze mcirea (anu unda 

ganisazRvros arsebobs ki Tundac erTi mowyobiloba, 

romlis SR atributi 250-ze mcirea). 

3. gadaixedos me-13, 14, 15, 16 da 17 rigebi imis gasarkvevad, 

Tu arsebobs erT-erTi maTgani, romlis yofnis saSualo 

dro, Tuki gamovricxavT nulovan Sesasvlelebs ar aris 

3-ze mcire (anu gansazRvrul unda iqnas Tu arsebobs  

Tundac erT-erTi aRniSnuli rigebidan, romlis QX 

atributi gadaaWarbebda an aRmoCndeboda 3-is toli). 

aseTi gadaTvalierebis gansaxorcieleblad iyeneben 

SELECT (arCeva) bloks.  
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nax. 5.4. SELECT bloki damxmare 

operatoriTa da A, B, C, D, E  da F operandebiT 

 
aRniSnuli  bloki  Tavis  operandebTan  erTad 

naCvenebia 5.4 naxazze. E operandi awesebs standartuli 

ricxviTi atributis jgufur saxels (magaliTad, F, SR,QX, 

iseve rogorc zemoT moyvanil magaliTebSi). B da C 

operandebi miuTiTeben jgufis wevrebis Sesabamisad 

minimalur da maqsimalur nomrebs. isini miekuTvneba 

gansazRvrul jgufebs, romelTa wevrebic mocemulia 

(magaliTad,  1 da 3, 5 da 8, 13 da 17, rogorc  zemoT  

moyvanil  magaliTebSi). D operandi miuTiTebs monacemis 

mniSvnelobas, romliTac unda moxdes operandis mier 

dawesebuli atributis mniSvnelobis Sedareba (magaliTad, 0, 

250, 3 rogorc zemoT moyvanil magaliTebSi).  

rigis damokidebuleba stra-s da D operandis 

mniSvnelobas Soris wesdeba X CanaweriT 5.4 naxazze 

warmodgenili damxmare operatoris meSveobiT. damxmare 

operatorma SesaZloa miiRos G, GE, L, LE, E da NE 

mniSvnelobebi iseT TanafardobaTa aRsaniSnavad rogorc: 

metia, metia an toli, naklebia, naklebia an toli, toli da 

gansxvavebulia. 

(F)  SELECT 

A,B,C,D,E, 
   X 
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SELECT blokis A operandi miuTiTebs tranzaqtis 

parametris nomers. Tu gadasinjvis dros aRmoCndeba 

simravlis wevri, romelic akmayofilebs dadgenil pirobas, 

am wevris nomeri gadaiwereba aRniSnuli parametris 

mniSvnelobis saxiT. amis Semdgom tranzaqti tovebs SELECT 

bloks. 

raTqma unda SesaZlebelia moxdes ise, rom jgufis arc 

erTma wevrma ar daakmayofilos dadgenili piroba. Tuki 

amasTan SELECT blokis araaucilebeli F operandi ar 

gamoiyeneba, tranzaqtis miTiTebuli parametris 

mniSvnelobad gvevlineba nuli da tranzaqti SELECT 

blokidan gadadis momdevno blokSi. 

im SemTxvevaSi Tu F operandi gansazRvrulia da 

gadaTvalierebam ar uCvena dadebiTi Sedegi, tranzaqti 

gamodis blokidan magram Sedis ara momdevno blokSi, 

aramed im blokSi, romlis saxelic miTiTebulia F 

operandis saxiT. rodesac adgili aqvs aseT gamosvlas, 

tranzaqtis parametris mniSvneloba ar aris nulis toli. am 

SemTxvevaSi  SELECT bloki ar axdens gavlenas parametris 

mniSvnelobaze. 5.5 naxazze naCvenebia gadaTvalierebis zemoT 

warmodgenili sami tipis Sesabamisi SELECT blokis 

gamoyenebis sami magaliTi. 
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nax.5.5. SELECT blokis gamoyenebis magaliTebi 

 

   D5.5 a naxazze naCvenebia operandebi romlebic 

gankuTvnilia 1, 2 da me-3 mowyobilobaTa gadasaTvali-

ereblad, imis gansasazRvrad, arsebobs Tu ara maT Soris 

iseTi operandi, romlisTvisac F atributi nulis toli 

iqneboda. blokSi ar aris gaTvaliswinebuli damatebiTi 

gamosasvleli. Sedegad, tranzaqti gaivlis ra SELECT 

bloks, ecdeba Sevides momdevno blokSi. Tuki 

gadaTvaliereba warmatebiT dasruldeba tranzaqti gamova 

aRniSnuli mowyobilobis nomris Tanabari (1, 2 an 3)  

parametris mniSvnelobiT 7, sadac pirveli maTganisaTvis 

aRmoCenilia, rom misi F atributi nulis tolia. Tuki 

gadaTvalierebam ar mogvca dadebiTi Sedegi, tranzaqtis me-

7-e parametri nulovani mniSvnelobiT tovebs SELECT bloks. 

 

SELECT 

7,1,3,0,F    

E 

a) 

SELECT 

P3,5,8,250,SRF   L 

 b) 

(EXIT2)  SELECT 

5,13,17,3,QX
GE 

g) 
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davuSvaT, rom wina magaliTSi samidan or mowyobilobas 

gadaTvalierebis Sesrulebis momentSi gaaCnia nulis toli 

F atributi. maSin me-7-e parametrSi Cawerili mowyobilobis 

nomrad aRmoCndeba umciresi aRniSnuli mowyobilobebis 

nomrebidan. Tuki magaliTad, me-2 da 3 mowyobilobebisaTvis 

atributi nulis tolia, maSin me-7-e parametris mniSvneloba 

iqneba 2-is toli. 

SELECT blokSi tranzaqtis Sesvlis dros (nax. 5. 5 b) 

gadaixedeba 5, 6, 7 da 8 mravalarxiani mowyobilobebi imis 

gansasazRvrad, Tu romel maTgans gaaCnia 250 aTaseulis 

wilze naklebi datvirTva. Tuki gadaTvaliereba warmatebiT 

dasrulda maSin 5, 6, 7 da 8 ricxvi Cawerili iqneba 

parametrSi, romlis nomeric gansazRvrulia P3 tranzaqtiT, 

xolo Tavad tranzaqti gadadis momdevno blokSi. SELECT 

blokSi kvlavac ar aris gansazRvruli F operandi. amitom, 

Tu gadaTvaliereba ar iqneba warmatebuli, Sesabamisi 

parametris mniSvneloba iqneba nulis toli.  

5. 5 g naxazze naCvenebia SELECT blokidan gamosvla. 

aRniSnul blokSi tranzaqtis Sesvlis dros gadaixedeba 

rigebi nomrebiT 13-dan 17-mde da ganisazRvreba aris Tu ara 

romelime maTgani, romlis atributic gaxlavT QX, romelic 

3-ze metia an toli. Tuki erT-erTi aRniSnul rigTagani 

akmayofilebs wayenebul pirobas, misi nomeri Ciwereba 

tranzaqtis me-5 parametrSi, romelic SemdgomSi gamodis 

SELECT blokidan da gadadis momdevno blokSi. Tuki 

aRniSnul   rigTagan    arc    erTi    ar     akmayofilebs  
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wayenebul pirobas,   tranzaqti    gadadis   blokSi   

romlis   saxelic miTiTebulia F operandis mier, anu 

blokSi EXIT 2. amasTan, parametri 5 ar icvlis Tavis 

mniSvnelobas. 

dabolos, aRvniSnoT SELECT blokis Semdegi 

Taviseburebani. pirvelyovlisa, rom A, B, C da D operandebis 

mniSvnelobebi SesaZloa ganisazRvrebodes pirdapir an 

iribad. 5.4 naxaxze moyvanil magaliTebSi operandis irib 

(arapirdapir) gamoxatulebas adgili qonda mxolod A 

operandSi (nax. 5. 5 b).  

meores mxriv, gadaTvalierebisaTvis gansazRvrul 

pirobas gaaCnia saxe ~stra (damokidebulebis operatori) D 

operandis mniSvneloba”. maSasadame, nax. 5. 4 b naxazze 

warmodgenil pirobad gvevlineba ~SR mniSvneloba naklebia 

250” da ara piroba ~ 250 naklebia SR mniSvnelobaze”.  

mesame SemTxvevaSi, B operandis mier gansazRvruli 

nomridan C operandis mier gansazRvrul nomramde mocemuli 

jgufis yvela wevri unda iqnas gadasinjuli. SELECT 

blokis amgvari gamoyenebis dros ar aris SesaZlebloba, 

magaliTad, gadasinjul iqnas 3, 4, 7, 10 da 12 nomrebis mqone 

mowyobilobebi, romelTa F atributis mniSvneloba iqneboda 

nulis toli. 
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5.4.2. SELECT bloki MIN da MAX reJimebSi 

 

SELECT  blokis gamoyenebis aRwerili reJimi saSualebas 

iZleva gamorkveul iqnas arsebobs Tu ara gansazRvruli 

jgufis wevrebs Soris raime pirobis damakmayofilebeli 

elementi. aRniSnuli bloki aseve SeiZleba gamoyenebul 

iqnas jgufis wevris moZebnis reJimSi, romlis 

gansazRvruli atributis mniSvneloba warmoadgens 

minimalurs an/da maqsimalurs. aseTi reJimi saSualebas 

iZleva pasuxi iqnes gacemuli magaliTad, Semdegi saxis 

SekiTxvebze: 

1. rigTagan romels gaaCnia mimdinare SigTavsis yvelaze 

mcire mniSvneloba? 

2. mowyobilobaTagan romels gaaCnia yvelaze mcire 

datvirTva? 

3. mravalarxian mowyobilobaTagan romels gaaCnia 

yvelaze meti Tavisufali arxi? 

yvela zemoaRniSnuli SemTxvevisaTvis saerToa erTi 

kiTxva: ~nomrebis aRniSnul diapazonSi mocemuli jgufis 

romel wevrs gaaCnia Sesabamisi atributis minimaluri an/da 

maqsimaluri mniSvneloba?”. aseT kiTxvebze pasuxis gasacemad 

SELECT  bloki SeiZleba gamoyenebul iqnas  MIN an MAX 

reJimebSi. SELECT blokis gamoyenebis aseTi reJimisaTvis 

damxmare operatorebis rols TamaSobs MIN da MAX 

sityvebi. Tavad bloki da misi operandebi gamosaxulia 5.6 

naxazze.  A, B, C  da  E   operandebi  igive  rCeba  rogor  amas  
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MIN SELECT 

6,5,8,,FR 
a) 

 

adgili hqonda SELECT  blokis damokidebulebis 

operatoris reJimSi.  erTad aRebuli, isini adgenen Tu 

romeli atributi unda iqnes Semowmebuli (E operandi), 

jgufis wevrebis romeli nomrebi daeqvemdebareba Semowmebas 

(B da C operandebi) da sad unda iqnas moTavsebuli 

Semowmebis Sedegi (A operandi). vinaidan atributma unda 

upasuxos romelime absolutur pirobas, D operandis 

mniSvneloba ar ganisazRvreba. damxmare operatoris 

mniSvnelobad gvevlineba MIN an MAX, imisagan 

damokidebulebiT, atributis romeli mniSvneloba 

gvainteresebs Cven. dabolos, vinaidan elementebis erT-erT 

wevrs gaaCnia minimaluri an/da maqsimaluri mniSvneloba ar 

aris aucilebeli gaTvaliswinebul iqnas MIN an MAX 

reJimSi SELECT blokidan damatebiTi gamosavali. 

sxvagvarad rom vTqvaT, bloks am reJimSi ar gaaCnia 

araaucilebeli F operandi. 

 

 5-dan 8-mde nomrebis mqone romel 

mowyobilobas gaaCnia minimaluri 

fardobiTi (SedarebiTi) datvirTva? 

aRniSnuli mowyobilobis nomeri movaTavsoT 

me-6 parametrSi. 
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MAX SELECT 

P2,2,5,,FT 
g) 

MIN SELECT 

P1,P2,P3,,Q 
d) 

MAX SELECT  

5,9,14,,R
b) 

 

9-dan 14-mde nomrebis mqone mravalarxiani          

mowyobilobebidan romels gaaCnia 

darCenili tevadobis  gacilebiT 

ufro didi zoma?                               

aRniSnuli mowyobilobis nomeri movaTavsoT 

me-5 parametrSi. 

 

 

2-dan 5-mde nomrebis mqone romel 

mowyobilobas gaaCnia 

dakavebulobis drois gacilebiT 

ufro didi mniSvneloba?         aRniSnuli 

mowyobilobis nomeri movaTavsoT parametrSi romlis 

nomeric    miTiTebulia me-2 parametris mniSvnelobiT. 

 

 

P2-Si mdebare mniSvnelobidan P3-Si 

mdebare mniSvnelobamde nomrebis 

mqone rigTagan romels gaaCnia 

gacilebiT ufro mcire mimdinare 

Semcveloba? rigis nomeri movaTavsoT parametrSi, romlis 

nomeric imyofeba P1-Si.    

         

    nax.5.6. SELECT blokis 

gamoyenebis magaliTebi MIN an  MAX reJimebSi 
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5.6 naxazze moyvanilia MIN an MAX reJimebSi SELECT 

blokis gamoyenebis oTxi magaliTi da mocemulia ganmarteba 

TiToeuli am blokis gamosayeneblad. aRvniSnoT, kerZod, 

rom 5.6 naxazze mocemul g da d magaliTebSi naCvenebia A 

operandis mniSvnelobaTa iribi gansazRvrebani. garda amisa, 

5.6 naxazze warmodgenil d magaliTSi gamoyenebulia B da C 

operandebis mniSvnelobaTa iribi gansazRvra.  

 

 

5.4.3. SELECT blokis gamoyeneba logikur reJimSi 

 

5.7 naxazze moyvanilia SELECT blokis logikur reJimSi 

gamoyenebis ori magaliTi. nax. 5.7 a naxazze miTiTebulia 

logikuri mniSvnelobebi 7-dan 11-is CaTvliT, imis 

gasarkvevad, imyofeba Tu ara Tundac erT-erTi maTgani 

reJimSi `dayenebulia.~ logikuri gadamrTvelis pirobis 

damakmayofilebeli nomeri unda moTavsdes SemrCevi 

tranzaqtis me-15 parametrSi, romelic gadadis rigis 

mixedviT momdevno  blokSi. Tuki 7-dan 11-is CaTvliT 

arsebul logikur gadamrTvelTagan arc erTi ar imyofeba 

`dayenebulia~ reJimSi, am SemTxvevaSi SemrCevi tranzaqtis 

me-15 nomeri Uutoldeba nuls, xolo amis Semdeg tranzaqti 

gadainacvlebs momdevno blokSi. nax. 5.7 b naxazze 

miTiTebulia mravalarxiani mowyobilobebi diapazonSi 5-dan 

8-is CaTvliT maT Soris Tundac erTi Seuvsebeli 

mowyobilobis   aRmoCenis  mizniT. Tu  Seuvsebeli  mraval- 
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arxiani mowyobiloba iqna aRmoCenili, misi nomeri Seitaneba 

SemrCevi tranzaqtis pirvel parametrSi, romelic Semdeg 

gadadis momdevno blokSi. xolo im SemTxvevaSi, Tu 

mravalarxiani mowyobilobebi 5-dan 8-is CaTvliT 

diapazonidan Sevsebulia, maSin pirveli parametri rCeba 

ucvleli, xolo SemrCevi tranzaqti gadadis FULUP saxelis 

mqone blokSi. 

 

 

 

 

 

 

 

 
 

nax.5.7. SELECT blokis gamoyenebis magaliTebi logikur reJimSi: 
a – alternatiuli gamosasvleli araa gansazRvruli;   b _ 

alternatiuli gamosasvleli gansazRvrulia 
 

 

5.5. cxrilebis gamoyeneba GPSS World-Si 

 

GPSS WORLD-Si cxrilis gamoyenebisaTvis aucilebelia 

Semdegi ori moqmedebis Sesruleba: 

1) TiToeuli cxrili, romelic modelSi gamoiyeneba 

winaswar unda iyos aRwerili; 

 

(FULUP) SELECT 

   1, 5, 8, , ,
 
SNF 

b) 

  
LS 

SELECT 

15,7,11 

a) 
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2) TiTeuli aRwerili cxrilisaTvis saWiroa 

mniSvnelobebis gansazRvra. 

 

5.5.1. statistikuri cxrilebi 

 

erT modelSi SesaZlebelia ramdenime cxrilis 

gamoyeneba. TiToeuli cxrili Tavdapirvelad  mis  

gamoyenebamde  unda  iyos aRwerili. cxrilis saxeli 

SesaZlebelia iyos ricxviTi an simboluri. modelirebis 

procesSi tranzaqtebi modelis erTi wertilidan meoreSi 

gadaadgildebian. tranzaqtis gadaadgilebis droebi 

SesaZlebelia warmodgenil iqnes rogorc SemxveviTi 

ricxvebis gadaadgilebis droebis mniSvnelobaTa 

(argumentebis) simravle. am simravlis elementebi 

(SemTxveviTi ricxvebi) SesaZloa moxvdes mniSvnelobebis 

romelime diapazonSi. mniSvnelobaTa am diapazons ewodeba 

sixSiruli intervalebi anu sixSiruli klasebi. 

standartuli ricxviTi atributebis (tranzaqtis 

modelSi yofnisa da mis TiToeul nawilSi dayovnebis dro, 

rigis sigrZe, mravalarxiani mowyobilobis Semcveloba da 

a.S.) argumentebis saSualo mniSvnelobis, standartuli 

gadaxris, damokidebuli sixSiris ganawilebisaTvis 

gamoiyeneba TABLE an QTABLE  eleqtronuli cxrilebi. 

TABLE cxrilis aRweris brZanebas gaaCnia Semdegi 

formati: 
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 Name  TABLE      A, B, C, D 

 
brZaneba gansazRvravs arguments, agreTve sixSirul 

intervalTa ricxvs da siganes, sadac Name Wde gansazRvravs 

cxrilis saxels; 

A operandiT mocemulia cxrilis argumentis saxeli, 

romlis mniSvnelobebi cxrilSi tabulirdeba. es operandi 

SesaZloa iyos saxeli, frCxilebSi Casmuli gamosaxuleba an 

standartuli ricxviTi atributi;  

B operandiT ganisazRvreba pirveli intervalis zeda 

sazRvari; 

 C operandiT sixSiruli (yvela Sualeduri) 

intervalebis sigane; 

 D operandiT sixSiruli intervalebis saerTo ricxvi 

(igi aucileblad unda iyos dadebiTi mTeli ricxvi); 

B, C da D operandebis mniSvnelobebi SesaZlebelia iyos 

mTeli tipis konstantebi. B operandi SesaZloa iyos 

uaryofiTi ricxvi, TavisTavad C  da  

D operandebic iqneba uaryofiTi. modelirebis procesSi 

cxrilis sazRvrebis mniSvneloba da intervalebis ricxvi 

ar SeiZleba Seicvalos. 

magaliTad: 

 

VrRem TABLE      TIME, 10, 5, 6 
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cxrilis argumentis saxelia TIME (operandi A). cxrilis 

pirveli sazRvaria 10 (operandi B). cxrilSi Sualeduri 

intervalebis sigane udris 5-s (operandi C). es niSnavs, rom 

meore sazRvari  iqneba  15  (e.i 10+5), mesame 

mesame _ 20 (e.i. 15+5) da a.S. ukanaskneli sazRvari iqneba 30. 

namdvil mniSvnelobaTa RerZi gayofilia eqvs Tanamimdevrul 

intervalad (operandi D). es niSnavs, rom marcxena da 

marjvena intervalebis garda arsebobs oTxi Sualedi. 

 

 

5.5.2. TABULATE bloki 

 

argumentis mniSvnelobebi cxrilSi moxvdeba mas Semdeg, 

rac tranzaqtebi Seva TABULATE blokSi, romelsac gaaCnia 

TABLE blokSi aRwerili saxeli.  

TABULATE bloks gaaCnia Semdegi formati: 

 

TABULATE       A , [B] 

 

xolo grafikulad Semdegnairad gamoisaxeba: 

 

 

 

 

nax. 5.8. TABULATE  bloki A operandiT 

 

TABULATE 

    A
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sadac A operandi miuTiTebs cxrilis saxels 

(simbolurs an ricxviTs), romlis argumentis mniSvnelobebi 

cxrilSi tabulirdeba.  

B operandiT (woniTi koeficienti) mocemulia 

erTeulebis ricxvi. B operandis ar arsebobis SemTxvevaSi 

misi mniSvneloba igulisxmeba 1-is tolad. 

A  da B operandebi SesaZloa iyos saxeli, frCxilebSi 

Casmuli gamosaxuleba, standartuli ricxviTi atributi an 

standartuli ricxviTi atributis parametri. amasTan erTad, 

A operandi SesaZlebelia iyos mxolod dadebiTi mTeli 

ricxvi, xolo B operandi _ dadebiTi ricxvi. magaliTad: 

 

CXRILI TABLE    P$ReaLvs, 7.2, 5.5, 10 

… 

  TABULATE CXRILI 

 

 TABLE brZaneba aRwerilia CXRILI saxeliT. cxrilis 

argumentebi warmoadgens  P$ReaLvs  stra-s pirveli  

intervalis  zeda  sazRvriT 7.2, siganiT 5.5 da 

intervalebis  ricxviT 10.  P$ReaLvs  argumentis   TiToeuli 

tabulirebuli mniSvneloba naklebia an toli 7.2, romelic 

cxrilis sixSiruli klasis sixSires zrdis erTiT. Tu 

cxrilis argumenti ar moxvda pirvel sixSirul klasSi, 

maSin es klasi ganisazRvreba argumentis mniSvnelobis 

gayofiT TABLE brZanebis C operandze. magaliTad: P$ReaLvs 

tolia 30. 25. maSin 30. 25 / 5. 5 da meeqvse  sixSiruli  klasi  
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gaizrdeba 1 sixSiriT. Tu cxrilis A argumenti metia B + C ≠ 

D = 8.2 + 5.5 ≠ 10 = 63.2, maSin bolo (meaTe) sixSiruli klasi 1 

erTeuliT Seicvleba.  

magaliTi 5.1. saremonto ganyofilebaSi momsaxurebis 

erTi arxiT Sedis ori tipis gaumarTavi kavSiris 

saSualebebi. I da II tipis kavSiris saSualebebi remontdeba 

saremonto ganyofilebaSi erTi da igive xelosnis mier. I 

tipis kavSiris saSualebebis Sesvlis drois intervali 

ganawilebulia TanabaralbaTurad 20±10 sT, xolo II tipis 

kavSiris saSualebebis _ 15±8 sT. Sesuli kavSiris 

saSualebebi remontdeba Semdegi pirobis mixedviT: `pirveli 

movida _ pirveli momsaxurda~. I tipis kavSiris 

saSualebebis garemontebaze ixarjeba 6±2 sT, meore tipis _ 

8±4 sT dro.  

SeadgineT GPSS modeli, romelic gansazRvravs 

saremonto ganyofilebis funqcionirebas 3 dRe-Ramis 

ganmavlobaSi (72 sT). drois erTeulia 1 wT. 

modelis Sedgenamde gaecaniT Semdeg identifikatorebs: 

• Rem1  _ saremonto ganyofileba momsaxurebis erTi 

arxiT; 

• RemQ  _ gaumarTavi kavSiris saSualebebis saerTo 

rigi remontSi yofnis dros; 

• RemQ1  _ I tipis gaumarTavi kavSiris saSualebebis 

rigi; 
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• RemQ2  _ II tipis gaumarTavi kavSiris saSualebebis 

rigi; 

• VrRem  _ cxrilis saxeli, romelSic tabulirdeba 

remontSi gaumarTavi kavSiris saSualebebis yofnis 

saerTo dro; 

• VrRem1  _ cxrilis saxeli, romelSic tabulirdeba I 

tipis gaumarTavi kavSiris saSualebebis remontSi 

yofnis dro; 

• VrRem2  _ cxrilis saxeli, romelSic tabulirdeba II 

tipis gaumarTavi kavSiris saSualebebis remontSi 

yofnis dro; 

MODEmodelis programas gaaCnia Semdegi saxe: 

 
*  cxrilis gansazRvra 
 
VrRem1 TABLE M1, 420, 180, 5 
VrRem2 TABLE M1, 420, 180, 5 
VrRem TABLE M1, 420, 180, 5 
 
*      I tipis kavSiris saSualebebis remontis  

                        imitaciis segmenti 
 
 GENERATE   600,300  ; I tipis kavSiris saSualebebis 

wyaro 
 QUEUE      RemQ     ; saerTo rigSi Cadgoma 
 QUEUE      RemQ1    ; I tipis kavSiris saSualebebis  

rigSi Cadgoma 
 SEIZE      Rem1            ; saremonto ganyofilebis 

dakaveba 
 DEPART     RemQ     ; saerTo rigis datoveba 
 DEPART     RemQ1    ; I tipis kavSiris saSualebebis 

rigis datoveba 
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 ADVANCE     360, 120    ; remontis imitaciaze 

daxarjuli dro 
 RELEASE     Rem1    ; saremonto ganyofilebis 

ganTavisufleba 
 TABULATE  VrRem1     ; cxrili I tipis kavSiris 

saSualebebis Sesaxeb  
 TRANSFER   ,Wde1   ; I tipis garemontebuli 

kavSiris saSualebebi 
 
*     II tipis kavSiris saSualebebis remontis  

imitaciis segmenti 
 
 GENERATE  600, 300    ; II tipis kavSiris saSualebebis 

wyaro 
 QUEUE          RemQ   ; saerTo rigSi Cadgoma 
 QUEUE          RemQ2  ; II tipis kavSiris saSualebebis 

rigSi Cadgoma 
 SEIZE         Rem1    ; saremonto ganyofilebis 

dakaveba 
 DEPART    RemQ  ; saerTo rigis datoveba 
 DEPART    RemQ2  ; II tipis kavSiris 

saSualebebis rigis datoveba 
 ADVANCE  360, 120      ; remontis imitaciaze 

daxarjuli dro 
 RELEASE    Rem1    ; saremonto ganyofilebis 

ganTavisufleba 
 TABULATE  VrRem2 ; cxrili II tipis kavSiris 

saSualebebis Sesaxeb  
Wde1 TABULATE   VrRem    ; cxrili orive tipis kavSiris 

saSualebebis Sesaxeb   
 TERMINATE                 ; orive tipis garemontebuli 

kavSiris saSualebebi 
 
*  modelirebis drois segmenti 
 
 GENERATE     4320      ; modelirebis dro 
 TERMINATE   1           ; dasruleba 
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arsebobs iseTi SemTxvevebi, rodesac SemTxveviTi 

sidideebis dasakvirvebeli mniSvnelobebi drois erTsa da 

imave momentSi cxrilSi Setanil unda iqnas ara erTxel, 

aramed orjer an meti raodenobiT. amisaTvis ki erT-erT 

xerxs warmoadgens cxrilSi TABULATE blokis orjer 

gamoyeneba. msgavsi situaciebis aRwerisaTvis gacilebiT 

ufro moxerxebul xerxs GPSS World-Si warmoadgens 

TABULATE bloki araaucilebeli operandiT, romelsac 

rogorc zemoT iyo aRniSnuli ewodeba woniTi koeficienti. 

es operandi gviCvenebs ricxvs, Tu TABULATE blokis 

Sesrulebis Semdeg ramdenjer tabulirdeba cxrilSi 

mocemuli sidide. aqedan gamomdinare, SesaZlebelia erT 

dasakvirvebel sidides dauwesdes gacilebiT ufro maRali 

wona, vidre sxvas. cxrilebi, romlebSic wonis mixedviT 

SesaZlebelia amgvari sxvaobis daweseba uwodeben woniT 

cxrilebs. 

Tu B operandi ar gamoiyeneba, maSin TABULATE blokis 

Sesrulebisas dakvirvebis qveS myofi sidide Sedis Sesabamis 

cxrilSi mxolod erTxel. TABULATE bloki Zalze xSirad 

gamoiyeneba B operandis gareSe. am SemTxvevas ewodeba 

araawonili cxrili. Tu cxrili warmoadgens woniTs, maSin 

aRniSnuli cxrilis D operandis pirveli simbolo unda 

iyos W aso. woniTi cxrilis gamoyeneba mizanSewonilia 

iseTi SemTxveviTi sidideebis ganxilvisas, rogoricaa: 

`rigis sigrZe~ da `rigSi yofnis dro~. rigSi yofnis drois  
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ganawilebis Sesafaseblad aseve SesaZlebelia cxrilis 

gamoyeneba QTABLE reJimSi. 

TABULATE blokSi B operandis rangSi woniTi 

koeficientis gamoyenebis magaliTi: 

 

TABULATE CXRILI, 3 

 

am SemTxvevaSi ukanaskneli daemateba sixSiruli klasis 

sixSiris mniSvnelobas. agreTve, woniTi koeficientebi 

gamoiyeneba saSualo da standartuli gadaxris dros raTa 

TanabaralbaTurad moxdes TABULATE blokSi tranzaqtebis 

Sesvla. TABLE brZaneba TABULATE blokTan erTad 

gamioyeneba nebismieri stra-s tabulaciisaTvis.  

TABLE cxrilis garda SesaZlebelia QTABLE cxrilis 

gamoyeneba, romlis saSualebiT SesaZlebelia mxolod 

tranzaqtis rigSi yofnis drois ganawilebis tabulacia. 

QTABLE cxrilis aRweris formati TABLE cxrilis msgavsia. 

gansxvaveba mdgomareobs imaSi, rom A operandi miuTiTebs 

rigis saxels, xolo B  da C operandebis daniSnuleba igive 

gaxlavT rac TABLE brZanebiT aRweris dros. BBoperandi 

SesaZlebelia iyos nulis toli an dadebiTi ricxvi, xolo 

DBoperandi miuTiTebs TviT cxrilis saxels. modelSi aseTi 

tipis cxrilis Seqmnisas aucilebelia igi winaswar 

aRiweros QTABLE brZanebis saSualebiT da mas gaaCnia  

Semdegi formati: 
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Name    QTABLE A, B, C, D 

magaliTad:    

                      CXRILI     QTABLE  Sigrdze, 17.2, 4.3, 7 

 

sadac Sigrdze _ mowyobilobasTan rigis saxelia da ara 

stra, rogorc TABLE brZanebis SemTxvevaSi. 

QUEUE da DEPART blokebSi tranzaqtebis gavlisas misi 

gavlis dro fiqsirdeba da cxrilis sixSiruli intervalis 

mricxvels sadac moxda aRniSnuli drois dafiqsireba 

emateba 1. cxrilSi erTdroulad grovdeba  

informacia lodinis drois saSualo mniSvnelobis da 

saSualo kvadratuli   gadaxris   gamosaTvlelad. unda   

aRiniSnos, rom QTABLE sbrZanebis SemTxvevaSi (tranzaqtis 

QUEUE da DEPART blokebSi Sesvlisas) informacia cxrilSi 

avtomaturad Seitaneba da TABULATE blokis gamoyeneba ar 

aris mizanSewonili. orive brZanebis SemTxvevaSi 

modelirebis damTavrebisas cxrilSi Sekrebili informacia 

gamoitaneba standartuli angariSis saxiT. 



 

 

 

 

 

 

 

 

 

VI Tavi 

modelebis ageba ariTmetikuli cvladebis gamoyenebiT 

  

ariTmetikuli cvladi GPSS enaSi warmoadgens momxmareb-

lis mier gansazRvrul standartul ricxviT atributs. 

 

 

6.1. SenarCunebuli ujredebi 

 

GPSS-Si gamoiyeneba mexsierebis ujredebi, romelTa 

sawyisi mniSvnelobebic SeiZleba miTiTebul iqnas 

modelirebamde da romelTac modelirebis dros SeiZleba 

mivmarToT modelis nebismieri adgilidan. aRniSnul 

ujredebs ewodebaT SenarCunebuli ujredebi. isini 

warmoadgenen standartul ricxviT atributebs (stra). 

SenarCunebuli ujredebis mniSvnelobebi icvleba mxolod 

momxmareblis pirdapiri miTiTebis dros. modelirebis 

dawyebamde SenarCunebuli ujredebis mniSvnelobebi tolia 

nulis. 
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6.1.1. INITIAL brZaneba da SAVEVALUE bloki 

 

momxmareblis survilisamebr calkeul SenarCunebul 

ujredebs INITIAL brZanebis meSveobiT SesaZloa mieniWoT 

aranulovani sawyisi mniSvnelobebi. INITIAL brZaneba 

gamoiyeneba aqtiuri tranzaqtis uqonlobis dros da im 

dros, rodesac ar SeiZleba gamoviyenoT tranzaqtebis 

parametrebis mniSvnelobebi. mas gaaCnia Semdegi formati: 

 

INITIAL A, [B] 
 

SenarCunebuli ujredis  inicializaciis dros  A   operandi  

SeiZleba iyos  

XdadebiTi mTeli ricxvi, X$saxeli. anu brZanebaSi SeiZleba 

mieTiTos saxeli an nomeri, Tumca, rogorc odnav 

mogvianebiT SeityobT amis ganxorcieleba ar aris 

SesaZlebeli yvela brZanebaSi.  

B operandi _ aris misaniWebeli sawyisi mniSvneloba an 

UNCPECIFIED (ar aris gansazRvruli). igi SeiZleba iyos 

saxeli, ricxvi, striqoni an UNCPECIFIED. Tu B operandi ar 

gamoiyeneba, maSin ujredis mniSvneloba tolia 1-is. 

magaliTad: 

 

 

 

 



VI Tavi 

 

150 
 

      INITIAL X32, 3895.56 

    INITIAL X$Def, Q$Pod 

     INITIAL X$Cost, Zena1 

       INITIAL X$Time, `Result Number~ 

          INITIAL X1 

 
pirvel magaliTSi nomer 32 ujredSi Seitaneba ricxvi 

3895.56, meoreSi _ Def saxeliT miTiTebul ujredSi - Pod 

saxelis mqone rigis mimdinare sigrZe, mesameSi _ Cost 

saxelis mqone ujredSi _ Zena1 momxmareblis cvladis 

mniSvneloba, meoTxeSi _ Time saxelis mqone ujredSi 

Seitaneba striqonuli konstanta, xolo mexuTeSi _ B 

operandi ar gamoiyeneba, amitom nomer 1 SenarCunebul 

ujreds eniWeba mniSvneloba 1. 

modelirebis procesSi SenarCunebuli ujredis 

mniSvneloba icvleba SAVEVALUE blokSi tranzaqtis 

Sesvlis dros. SAVEVALUE bloks  gaaCnia Semdegi formati: 

      

SAVEVALUE A, B, [C] 

 

grafikulad SAVEVALUE bloki ase gamoisaxeba: 

A, B, C

SAVEVALUE
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    P5, alpha 

SAVEVALUE

 

 

 

 

 

 

 

nax. 6.1. SAVEVALUE bloki A, B da C operandebiT 

 

rodesac tranzaqti Sedis SAVEVALUE blokSi, B 

operandSi mdgari sidide iqceva SenarCunebeli ujredis 

mniSvnelobad, romlis nomeri an simboluri saxeli 

Cawerilia A operandSi. magaliTad, rogorc ki tranzaqti 

Sedis am blokSi, gamoiTvleba Alpha cvladis mniSvneloba. 

miRebuli Sedegi eniWeba  SenarCunebul ujreds, romlis 

nomeric Cawerilia aqtiuri tranzaqtis nomer 5 parametrSi. 

amasTan, SenarCunebuli ujredis Zveli mniSvneloba 

nadgurdeba. A operandi SeiZleba iyos saxeli, dadebiTi 

mTeli ricxvi, frCxilebSi Casmuli gamosaxuleba, stra an 

stra*parametri, xolo B operandi garda amisa SeiZleba iyos 

ricxvi an striqoni. 

SAVEVALUE bloki SeiZleba gamoyenebul iqnas rogorc 

Secvlis reJimSi, aseve dagrovebis an Semcirebis reJimebSi. 

dagrovebis reJimSi SenarCunebuli ujredis momdevno 

mniSvneloba izrdeba B operandSi mdgar mniSvnelobamde. 

Semcirebis reJimSi ki _ mcirdeba B operandSi mdgar 

mniSvnelobamde. dagrovebis an Semcirebis reJimebi  
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ganisazRvreba A da B operandebis gamyofi mZimis win + an _ 

Sesabamisi niSnis SemoRebiT. magaliTad: 

    

       SAVEVALUE 5+, X2 

       SAVEVALUE Vad-, V$Hdl 

        SAVEVALUE           Ais, -659 

       SAVEVALUE          3, (25. 75#X$Num1+Q4) 

         SAVEVALUE           11, `Result number…~ 

 

A operandebis mniSvnelobebi icvleba mxolod aRniSnul 

blokebSi tranzaqtebis Sesvlis dros. pirvel magaliTSi, 

nomeri 5 SenarCunebuli ujredis   mniSvneloba  tranzaqtis  

SAVEVALUE    blokSi  Sesvlis  dros izrdeba nomeri 2 

SenarCunebuli ujredis mniSvnelobamde. meore magaliTSi, 

Vad saxeliT cnobili SenarCunebuli ujredis  mniSvneloba 

mcirdeba Hdl ariTmetikuli cvladis gamoTvlil 

mniSvnelobamde. mesame magaliTSi Ais saxeliT cnobili 

SenarCunebuli ujredis  mniSvneloba Seicvldeba  ricxviT 

-659. meoTxe magaliTSi gamoiTvleba frCxilebSi Casmuli 

gamosaxuleba da eniWeba nomer 3 ujreds. mexuTe magaliTSi 

nomeri 11 ujredis Semcveloba Seicvleba striqoniT. Tuki 

aseTi saxelis mqone ujredi ar arsebobs, igi iqmneba. 

SenarCunebul ujredebs gaaCniaT erTaderTi straX 

saxeliT, romlis mniSvnelobasac warmoadgens Sesabamisi 

SenarCunebuli ujredis mimdinare mniSvneloba. rogorc 

magaliTebidan Cans, SAVEVALUE blokSi straX A  operandis  
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miTiTebis dros ar gamoiyeneba. sxva operandebis  Caweris 

dros miTiTeba straX-ze aucilebelia. aRniSnul stra-ze 

miTiTeba gamoiyeneba agreTve gamosaxulebebSi, funqciebSi 

da INITIAL brZanebebSi. 

 

 

6.1.2. SenarCunebuli ujredis matricebi. 

MATRIX brZaneba, INITIAL brZaneba da SAVEVALUE bloki 

 

SenarCunebuli ujredis cneba GPSS-Si gamoiyeneba 

matricebTan mimarTebaSic. es obieqtebi saSualebas iZleva 

mowesrigebul iqnas mniSvnelobebi, romlebic unda 

SevinarCunoT matricebis saxiT. matrica winaswar unda iqnas 

aRwerili. matricis aRweris brZanebas gaaCnia Semdegi 

formati: 

 

Name       MATRIX    A, B, C, [D], [E], [F], [G] 

 

Name Wde gansazRvravs matricis saxels da unda iyos 

saxeli (ar SeiZleba iyos ricxvi). A operandi ar gamoiyeneba, 

vinaidan datovebulia GPSS-is gacilebiT ufro moZvelebul 

versiebTan SeTavsebis mizniT. B, C, D, E, F, G operandebi 

SeiZleba iyos mxolod mTeli dadebiTi ricxvebi. 

B operandis mier wesdeba matricis striqonebis ricxvi _ 

elementebis maqsimaluri raodenoba pirvel ganzomilebaSi,  
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C operandis mier _ matricis svetebis ricxvi _ elementebis 

maqsimaluri raodenoba meore ganzomilebaSi, D, E, F, G 

operandebi _ aweseben elementebis maqsimalur raodenobas 

Sesabamisad mesame, meoTxe, mexuTe da meeqvse ganzomilebebSi. 

magaliTad, brZaneba    

 

TraSr   MATRIX , 5, 7  

 

gansazRvravs me-5 striqonis da me-7 svetis  Semcvel 

TraSr saxelis mqone matricas. 

matricebs gaaCniaT erTaderTi straMX saxelwodebiT, 

romlis meSveobiTac SesaZlebelia matricis nebismier  

elementTan mimarTva. striqonebis da svetebis mniSvnelobaTa 

saxiT SesaZlebelia  gamoyenebul iqnas mxolod saxelebi, 

mTeli ricxvebi da tranzaqtebis parametrebi. magaliTad: 

 

MX7(13, 5) 

MX$Tab2(P4, P$Nal) 

MX$Spis (User, P3) 

 

pirvel magaliTSi ganisazRvreba me-13 striqonis da me-5 

svetis gadakveTaze myofi nomeri 7 matricis elementi. meore 

magaliTSi Tab2 saxelis mqone matricis elementis 

gansazRvrisaTvis gamoiyeneba tranzaqtis nomeri 4 

parametris da Nal saxelis mqone parametris mniSvneloba, 

xolo mesame magaliTSi _ momxmareblis cvladis saxeli da  
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tranzaqtis nomeri 3 parametri. momxmareblis cvlads EQU 

brZanebiT winaswar unda mieniWos mTeli dadebiTi 

mniSvneloba. 

yuradReba unda mieqces Semdeg garemoebas. pirvel 

magaliTSi matricas gaaCnia ara saxeli, aramed nomeri, 

Tumca rogorc zemoT iqna aRniSnuli, matricis gansazRvris 

brZanebaSi Name Wdis saxiT SesaZloa gamoyenebul iqnas 

mxolod saxeli. matricisaTvis saxelis nacvlad nomris 

misaniWeblad matricis gansazRvris brZanebis Caweramde 

gamoyenebul unda iqnas EQU brZaneba. magaliTad: 

 

Skl EQU 7 

Skl MATRIX , 10, 7 

 

mocemul magaliTSi matricis Skl saxeli Secvlilia 

nomeri 7-iT, romlis mixedviTac amJamad aris MX7 da unda 

mivmarToT matricas. Tu MATRIX brZanebaSi Skl saxelis 

nacvlad Cawerili iqneba  ricxvi 7, translaciis dros 

warmoebs SeCereba Secdomis mixedviT _ `gamotovebulia 

operatoris Wde~. 

modelirebis an CLEAR ON brZanebis Sesrulebis 

dawyebamde matricis yvela elementis mniSvnelobebi nulis 

tolia. modelis Semqmnelis (programistis) survilisamebr 

calkeul an yvela elements SeiZleba mieniWos aranulovani 

mniSvneloba, an INITIAL brZanebiT isini SesaZloa 

gadayvanil iqnas ganusazRvrel mdgomareobaSi. magaliTad: 
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INITIAL MX5 (2, 6), -648. 237 

INITIAL MX$Ntf (4, 7), 48 

INITIAL MX$Avt (13, 24), Koef 

INITIAL Gros, 48 

                        INITIAL Pult 

          INITIAL MainResult, UNCPECIFIED 

 

pirvel magaliTSi meore striqonisa da meeqvse svetis 

gadakveTaze myof nomeri 5 matricis elements eniWeba 

sawyisi mniSvneloba -648. 237, meore magaliTSi ⎯ Ntf saxelis 

mqone matricis (4, 7) elements ⎯ mniSvneloba 48, mesame 

magaliTSi ⎯ Avt saxelis mqone matricis (13, 24) elements ⎯ 

Koef  momxmareblis  cvladis  mniSvneloba.  meoTxe 

magaliTSi operandis nacvlad miTiTebulia Gros matricis 

saxeli, amitom aRniSnuli matricis yvela elements eniWeba 

mniSvneloba 48. mexuTe magaliTSi A operandis nacvlad aseve 

dgas Pult matricis saxeli, magram B operandi ar gamoiyeneba, 

amitom matricis yvela elements eniWeba mniSvneloba 1. 

meeqvse magaliTSi B operandis nacvlad Cawerilia sakvanZo 

sityva UNCPECIFIED, amitom wisaswar Seqmnili MainResult 

matricis yvela elementi gadayvanili iqneba ganusazRvrel 

mdgomareobaSi. aRniSnuli gadayvaniT matrica mzad aris 

eqsperimentSi gamosayeneblad, romelic SeiZleba iyos 

gamotovebuli, anu es gaxlavT eqsperimentis msvlelobis 

dros miuRebeli monacemebi. matricis  elementis  ganusazR- 
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vreli mdgomareoba miuTiTebs imaze, rom monacemebi ar aris 

da Tu matricis elementebi gadayvanili iqneboda nulSi, es 

aRiqmeboda rogorc nulis toli saeqsperimento monacemebis 

miReba, rac ar Seesabameba sinamdviles. 

eqsperimentis Catarebis Semdeg matrica miRebuli 

SedegebiT gadaecema dispersiuli analizis biblioTekur 

(ANOVA) proceduras, romelic amuSavebs UNCPECIFIED 

mdgomareobaSi myof elementebs, rogorc nulovani 

mniSvnelobebis nacvlad gamotovebul monacemebs. 

MATRIX operatori mimdinare modelSi qmnis matricas. 

matrica ar SeiZleba waSlil iqnas mimdinare modelidan. Tu 

MATRIX operatori waSlilia Sesasrulebeli modelidan, 

maSin mimdinare modelSi matricasTan kavSiri rCeba. 

matrica SesaZlebelia ganmeorebiT iqnas gansazRvruli 

imave Wdis mqone MATRIX operatoris mier. gamoyenebis win 

matrica unda ganisazRvros MATRIX operatorSi. matrica 

SezRudulia mexsierebis maqsimaluri moculobiT, romelic 

dgindeba modelis agebaTa Jurnalis mier. 

modelirebis procesSi matricebSi mniSvnelobaTa 

Cawerasa da agreTve matricebSi Caweril mniSvnelobaTa 

Semcirebas an (da) gazrdas emsaxureba MSAVEVALUE bloki. 

misi Caweris formats gaaCnia Semdegi saxe: 

 

MSAVEVALUE A, B, C, D 
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A operandSi wesdeba matricis saxeli an nomeri. A 

operandis marjvena ganapira (kiduri) simbolo SeiZleba 

iyos + niSani (dagrovebis reJimi) an _ niSani (gamoklebis 

reJimi). B operandSi wesdeba matricis striqonis nomeri, 

xolo C operandSi ki svetis nomeri. D operandi 

gansazRvravs mniSvnelobas, romliTac unda inaxebodes,  mas 

ematebodes an (da) akldebodes. yvela operandi TavisTavad 

warmoadgens aucileblobas. isini SeiZleba iyos saxeli, 

dadebiTi mTeli ricxvi, frCxilebSi Casmuli gamosaxuleba, 

stra, stra*parametri. magaliTad: 

 

                MSAVEVALUE  2, 13, P21, 782. 34 

                MSAVEVALUE  X$Bba-, 8, 23, V$Hit 

    MSAVEVALUE Rta+, 11, (User# 2+3), M1 

            MSAVEVALUE (Rra+Q$Rem) +, (Rra-5), 12, P$Nht 

        MSAVEVALUE  4, Striqoni, Sveti “Sigdrze Mars” 

 

pirvel magaliTSi  MSAVEVALUE blokSi tranzaqtis 

Sesvlis dros me-13 striqonsa da parametr 21-Si Semavali 

tranzaqtis SemadgenlobaSi myof svetis gadakveTaze 

ganlagebuli nomeri 2 matricis elementis mniSvneloba 

icvleba ricxviT 782. 34.  

meore magaliTSi me-8 striqonisa da 23-e svetis 

gadakveTaze myofi matricis elementis mniSvneloba, romlis 

nomersac Seicavs Bba saxelis mqone SenarCunebuli ujredi  
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mcirdeba Hit ariTmetikuli cladis gamoTvlili 

mniSvnelobiT.  

mesame magaliTSi svetis nomeri imyofeba rogorc (User # 

2+3) frCxilebSi Casmuli gamosaxulebis gamoTvlis Sedegi, 

xolo Semdeg amgvarad gansazRvruli Rta matricis 

elementis mniSvneloba izrdeba modelSi tranzaqtis yofnis 

M1 fardobiTi drois sididiT.  

meoTxe magaliTSi matricis nomeri da elementis 

striqonis nomeri ganisazRvreba rogorc (Rra + Q$Rem) da 

Sesabamisad (Rra-5) frCxilebSi Casmul gamosaxulebaTa 

gamoTvlis Sedegebi. amis Semdeg napovni elementis 

mniSvneloba izrdeba Nht saxelis mqone aqtiuri tranzaqtis 

parametrSi arsebuli sididiT. 

mexuTe magaliTSi momxmareblis Striqoni da Sveti 

cvladebiT gansazRvrul,  me-4 striqonisa da svetis 

gadakveTaze arsebul matricis elements eniWeba striqoni 

`Sigrdze Mars~.  

Tuki momxmareblis cvladebs EQU brZanebiT winaswar ar 

mieniWebaT Sesabamisi mniSvnelobebi, warmoiSveba `SeCereba 

Secdomis dros~. 

`SeCereba Secdomis dros~ warmoiSoba im SemTxvevaSi, Tu 

SAVEVALUE blokSi tranzaqtis Sesvlis dros ar iqneba 

aRmoCenili matrica saWiro saxeliT an nomriT, an ar 

aRmoCndeba striqonisa da svetis Sesabamisi nomrebis mqone 

elementebi. 
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SAVEVALUE blokSi straMX A operandis miTiTebis 

dros, iseve rogorc straX  analogiur blokSi imave 

operandis miTiTebisas rogorc wesi _ ar gamoiyeneba. 

miTiTeba aRniSnul stra-ze aseve gamoiyeneba gamosaxu-

lebebSi, funqciebSi, INITIAL operatorSi. 

matricis aRweris brZanebis zemoT ganxiluli 

formatidan gamomdinareobs, rom  GPSS-Si matricas SeuZlia 

gaaCndes eqvsamde ganzomileba. Tumca rogorc MSAVEVALUE 

blokis formatidan gamomdinareobs, igi saSualebas iZleva 

gamoyenebul iqnas mxolod erTi an organzomilebiani 

matricebi, anu masSi xelmisawvdomia mxolod pirveli ori 

ganzomileba. danarCeni indeqsebi (maCveneblebi) udris erTs. 

Tuki aucilebelia gamoyenebul iqnas orze gacilebiT 

meti ganzomilebis mqone matrica, saWiroa Seiqmnas erTi an 

gacilebiT ufro meti PLUS-procedura. maT gaCniaT daSveba 

matricebis yvela elementebTan. 

MATRIX brZanebiT gansazRvruli matricebi warmoadgens 

globalur matricebs da dasaSvebia TiTqmis yvela PLUS-

procedurisaTvis. PLUS-proceduris Sesrulebis dros 

paralelurad SesaZlebelia Seqmnil iqnes xilvadobis 

lokaluri aris mqone droebiTi matricebi. 

 

 

 

 



 

 

 

 

 

 

 

 
VII Tavi 

sistemebis modelebis ageba erTarxiani 

mowyobilobebisaTvis wyvetisa da miuwvdomlobis 

reJimebSi funqcionirebisas 

7.1. erTarxiani mowyobilobis wyveta.   

PREEMPT  da RETURN blokebi 

 

Tu erTarxiani mowyobilobis Sesasvlelze arsebobsrigi, 

maSin misi ganTavisuflebis Sedegad warmoebs tranzaqtebis 

SerCeva mis dasakaveblad: 

• FIFO Sesvlis TanrigSi _ Tanabari prioritetiT; 

• GENERATE blokSi E operandiT miTiTebuli 

prioritetis gaTvaliswinebiT. 

maRali prioritetis mqone morigi tranzaqti misi 

prioritetis miuxedavad elodeba wina tranzaqtis 

momsaxurebis dasrulebas. prioriteti gaTvaliswinebulia 

mxolod sacdeli rigis SemTxvevaSi. masSi tranzaqtebi 

dgebian prioritetul TanrigSi. 

erTarxiani mowyobiloba aseT reJimSi funqcionirebs 

meore TavSi ganxiluli SEIZE da RELEASE blokebis 

organizebiT. 
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xSirad SesaZlebelia iseTi SemTxvevebis modelireba, 

rodesac morigma tranzaqtma SesaZlebelia daikavos 

erTarxiani mowyobiloba mas Semdeg, rac wina tranzaqtma 

Sewyvita momsaxureba. aseT Sewyvetas ewodeba erTarxiani 

mowyobilobis `dakaveba~ da modelirdeba PREEMPT 

(dakaveba, dapyroba) blokiT. mas gaaCnia Caweris Semdegi 

formati: 

 

PREEMPT A, [B], [C], [D], [E] 

 

sadac A operandi aris dakavebuli erTarxiani 

mowyobilobis saxeli an nomeri. rodesac  erTarxiani  

mowyobiloba  Tavisufalia, maSin  PREEMPT bloki iseve 

muSaobs rogorc SEIZE bloki. Tu erTarxiani mowyobiloba 

dakavebulia maSin PREEMPT bloki funqcionirebs an 

prioritetul reJimSi an wyvetis reJimSi. 

B operandiT ganisazRvreba reJimebi: 

• PR _ prioritetuli; 

• farulad (rodesac B operandi ar gamoiyeneba) _ 

wyvetis. 

  prioritetul reJimSi funqcionirebisas B operandi 

tolia PR. C operandi ar gamoiyeneba, anu Sewyvetili 

tranzaqti  momdevno  blokSi  ar  gadava. amitom  Sewyvetis  
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Semdeg igi garkveuli droiT avtomaturad Seinaxeba 

erTarxiani mowyobilobis dayovnebis siaSi.  

prioritetul reJimSi wina momsaxurebuli tranzaqtis 

momsaxurebis Sewyveta anu erTarxiani mowyobilobis 

`dakaveba~ SesaZlebelia mxolod im tranzaqtisaTvis, 

romelsac gaaCnia maRali prioriteti. Tu erTarxiani 

mowyobilobis dakavebis pretendenti tranzaqtis prioriteti 

tolia an dabalia (naklebia) momsaxurebuli tranzaqtis 

prioritetze, is moTavsdeba erTarxiani mowyobilobis siis 

zolSi Tavisi prioritetis gaTvaliswinebiT. 

im tranzaqtebisaTvis romelTa momsaxureba Sewyvetilia 

ganisazRvreba C, D da E operandebiT: 

C operandi _ im blokis saxeli an nomeri sadac unda 

gadavides Sewyvetili tranzaqti. 

E operandi _ RE mniSvnelobisas gansazRvravs Sewyvetili 

tranzaqtis waSlas. 

D operandi _ Sewyvetili tranzaqtis parametris nomeri, 

romelSic Caiwereba momsaxurebis dasrulebamde darCenili 

dro. 

A, B, C da D operandebi SesaZlebelia iyos dadebiTi 

mTeli ricxvi, frCxilebSi Casmuli gamosaxuleba, stra an 

stra*parametri. 

dakavebuli erTarxiani mowyobilobis gasanTavisufleb-

lad gamoiyeneba RETURN  (dabrunebis) bloki. misi Caweris 

formats gaaCnia Semdegi saxe: 
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RETURN A 

 

sadac  A operandi aris ganTavisuflebuli erTarxiani 

mowyobilobis saxeli an nomeri. magaliTad: 

 

RETURN Rem1 

 

aRniSnul magaliTSi Rem1 aris dakavebuli erTarxiani 

mowyobiloba. 

 

 
 

7.1.1 prioritetul reJimSi wyveta 

  

magaliTi 7.1. ganvixiloT PREEMPT  blokis funqci-

onireba prioritetul reJimSi, anu B operands gaaCnia PR 

prioriteti. (C operandi ar gamoiyeneba, anu Sewyvetili 

tranzaqti ar miemarTeba sxva blokisaken. amitom, Sewyvetis 

Sedegad momsaxurebis dasrulebamde is moTavsdeba 

erTarxiani mowyobilobis dayovnebis siaSi). 

aRniSnuli magaliTis Sesabamisi modeli Semdegnairad 

gamoiyureba: 
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*    GPSS WORLD SIMULATION 

 

     GENERATE  5, , , 3   ;tranzaqtebis wyaro 

      PRIORITY    XN1   ; nomris Tanaxmad prioritetis miniWeba  

      PREEMPT     Rem1, PR ; prioritetul reJimSi eam-is 

dakaveba  

     ADVANCE 11            ; momsaxureba 

     PREEMPT Rem1                     ; eam-is ganTavisufleba 

      TEST   E         PR, 1, Wde2                   ; prioriteti udris 1-s? 

Wde1     TERMINATE    1    ; diax, maSin gaanadgureT 

Wde2     TEST   E       PR, 2, We4   ; prioriteti udris 2-s? 

Wde3      TERMINATE   1    ; diax, maSin gaanadgureT 

Wde4     TERMINATE   1                                    ; mesame prioritetis mqone 

tranzaqtis ganadgureba 

      

GENERATE bloki samodelo drois momentSi generirebs 

mxolod sam tranzaqts 5, 10 da 15 (aRvniSnoT t-Ti) da wyvets  

aqtiurobas. yovel morig tranzaqts gaaCnia gacilebiT 

maRali prioriteti, vidre winas Sesabamisad, 1, 2 da 3 

SAVEVALUE da PRIORITY blokebis gamoyenebiT. 

pirveli tranzaqti 1 prioritetiT t = 5 momentSi ikavebs 

Rem1 erTarxian mowyobilobas. t = 10 momentSi generirdeba 

meore tranzaqti 2 prioritetiT. is wyvets pirveli 

tranzaqtis momsaxurebas romelsac momsaxurebebis 

dasrulebamde darCa 5 + 11 - 10 = 6 samodelo drois  
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erTeuli. pirveli tranzaqti C operandis ar arsebobisas 

moTavsdeba Rem1 erTarxiani mowyobilobis dayovnebis siaSi. 

t = 5 momentSi generirdeba mesame tranzaqti 3 prioritetiT. 

is wyvets meore tranzaqtis momsaxurebas, radgan mas gaaCnia 

gacilebiT   dabali  prioriteti    ( PR = 2 ).  momsaxurebis  

dasrulebamde   meore    tranzaqts   darCa  10 + 11 – 15 = 6 

samodelo drois erTeuli. agreTve isic moTavsdeba Rem1 

erTarxiani mowyobilobis dayovnebis siaSi pirveli 

tranzaqtis win, radgan misi prioriteti dabalia da udris 

1-s. 

amgvarad, prioritetis Sesabamisad momsaxurdeba mesame, 

meore da pirveli tranzaqtebi. amis gakeTeba SesaZlebelia 

Tu Sesruldeba bijiT modelireba: TERMINATE blokSi 

tranzaqtebi TanamimdevrobiT Sevlen Wde1, Wde2 da Wde3 

miTiTebuli WdeebiT Sesabamisad. `momsaxurebamde~ drois 

Sewyvetisas Sewyvetili tranzaqti avtomaturad 

damaxsovrdeba da Semdeg momsaxurebis aRdgenisas 

gamoiyeneba. mocemul magaliTSi amis gakeTeba SesaZlebelia 

samive tranzaqtis momsaxurebis drois jamis mixedviT: 5 + 11 

+ (5 + 6) + (5 + 6) = 38 samodelo drois erTeuli. mesame 

tranzaqtis momsaxureba dasruldeba t = 15 + 11 = 26, meore t 

= 26 + 6 = 32, pirveli t = 32 + 6 = 38 samodelo drois 

erTeulebSi. 
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7.1.2. erTarxiani  mowyobilobis  mdgomareobis   

Semowmeba prioritetul reJimSi funqcionirebisas 

 

erTarxiani  mowyobilobis  mdgomareobis  Semowmeba 

prioritetul reJimSi mimdinareobs GATE blokiT, agreTve 

bulis cvledebis gamoyenebiT da TEST blokiT. 

ganvixiloT erTarxiani  mowyobilobis  mdgomareobis  

Semowmeba GATE blokiT. 

pirobis Semowmeba mimdinareobs erT-erTi Semdegi X 

pirobiTi operatoris meSveobiT: 

• I _ A operandiT miTiTebuli erTarxiani mowyobi-

lobis funqcionireba Sewyvetilia; 

• NI _ A operandiT miTiTebuli erTarxiani mowyobi-

lobis funqcionireba ar aris Sewyvetili.  

magaliTad: 

 

  GATE   I       Stan 

     GATE   NI     (V$Ras - 3) 

   GATE   I        Print, Wde 

 

pirvel magaliTSi GATE bloki gaatarebs tranzaqts, 

rodesac Stan erTarxiani  mowyobilobis funqcionireba 

Sewyvetili iqneba. meore magaliTSi, tranzaqti 

gadaadgildeba momdevno blokSi, rodesac erTarxiani 

mowyobilobis funqcionireba Sewyvetili ar iqneba, romlis  
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nomeric ganisazRvreba, rogorc frCxilebSi Casmuli 

gamosaxulebis (V$Ras - 3) gamoTvlis da misi mTel ricxvamde 

damrgalebis Sedegi. mesame magaliTSi Print erTarxiani  

mowyobilobis funqcionirebis Sewyvetis SemTxvevaSi 

tranzaqti gadaadgildeba Wde WdiT miTiTebul blokSi. 

pirvel da meore magaliTebSi pirobis Seusruleblobis 

SemTxvevaSi GATE bloki SesasvlelSi muSaobs mtyunebis 

reJimSi. aqve unda aRiniSnos isic, rom B operandis 

ararsebobis dros SesaZlebelia modelirebis manqanuri 

drois gazrda. Tumca garkveul SemTxvevebSi aseTi reJimi 

SesaZloa gamoyenebul iqnas. 

 

 

7.2 erTarxiani mowyobilobis miuwvdomloba 

 

erTarxiani mowyobilobis gaumarTavobisa da sxva 

situaciaTa modelirebisaTvis GPSS World-Si gamoiyeneba 

blokebi, romelTa saSualebiT SesaZlebelia erTarxiani 

mowyobilobis misawvdomobis da miuwvdomlobis realizeba. 

aRniSnuli blokebis gamoyenebisas erTarxiani mowyobilobis  

statistika ar damaxinjdeba (anu sxvagvarad rom vTqvaT 

xeli ar SeeSleba). magaliTad, gaumarTavobis 

modelirebisaTvis SeiZleba gamoyenebul iqnas wyvetis 

reJimi (PREEMPT). amasTan erTad, tranzaqtebi romlebic 

iwveven wyvetas (erTarxiani  mowyobilobis  uaris imitacia)  
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monawileoben statistikaSi iseve rogorc momsaxurebadi 

tranzaqtebi erTarxiani mowyobilobis funqcionirebisas. es 

ki ar aris marTebuli, vinaidan maTi gavlena iwvevs  

erTarxiani mowyobilobis statistikis damaxinjebas.  

 

 

7.2.1.  miuwvdomlobis mdgomareobaSi gadasvla  

da misawvdomlobis aRdgena 

 

erTarxiani mowyobilobis miuwvdomloba modelirdeba 

FUNAVAIL (F – simbolo aRniSnavs erTarxian mowyobilobas, 

UNAVAIL – miuwvdomlobas) blokis saSualebiT. am blokis 

gamoyenebiT erTarxiani mowyobilobis statistika ar 

maxinjdeba. mis formats gaaCnia Semdegi saxe: 

 

FUNAVAILA, [B], [C], [D], [E], [F], [G], [H] 

 

 aRniSnuli bloki uzrunvelyofs erTarxiani 

mowyobilobis miuwvdomlobas, romlis saxeli an nomeri 

miTiTebulia A operandiT. FUNAVAIL blokis mier 

damuSavebuli yvela tranzaqti iyofa sam klasad, romlebic 

gansazRvravs operandebis daniSnulebas: 
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• tranzaqtebi, romlebic ikavebs erTarxian 

mowyobilobas (SEIZE da PREEMPT) misi miuwvdomel 

mdgomareobaSi gadayvanis momentSi (B, C da D 

operandebi); 

• ukve Sewyvetili tranzaqtebi imyofebian Sewyvetis 

siaSi (E da F operandebi); 

• tranzaqtebi imyofebian CamoSorebuli Sewyvetis siaSi 

da erTarxiani mowyobilobis dayovnebis siaSi (G  da H  

operandebi). 

 B operandiT dasakavebeli erTarxiani mowyobilobis 

miuwvdomel mdgomareobaSi gadayvanis momentSi moicema 

tranzaqtis damuSavebis reJimebi. 

• CO _ gagrZelebis reJimi: tranzaqtis mier dasakavebeli 

erTarxiani mowyobilobis miuwvdomel droSi 

damuSavebis gagrZeleba; 

• RE _ waSlis reJimi: tranzaqti, romelsac dakavebuli 

aqvs erTarxiani mowyobiloba waiSalos da gadavides 

C operandiT miTiTebul blokSi. 

• farulad _ damuSavebis Sewyveta da erTarxiani 

mowyobilobis Sewyvetis siaSi moTavseba; 

misawvdomlobis aRdgenis Semdeg aRniS-nulma 

tranzaqtma SesaZlebelia daikavos erTarxiani 

mowyobiloba da `momsaxurdes~. 
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C operandi _ aris blokis Wde, sadac waSlis reJimSi 

unda gadavides tranzaqti, romelmac daikava erTarxiani 

mowyobiloba misi miuwvdomel mdgomareobaSi gadayvanis 

momentSi. 

D operandi _ tranzaqtis parametris saxeli an nomeri, 

romelmac daikava erTarxiani mowyobiloba misi miuwvdomel 

mdgomareobaSi gadayvanis momentSi; Tu is waiSleba (RE 

reJimi), anu amoiricxeba siidan, maSin am parametrSi 

Caiwereba is dro, romelic momsaxurebis dasrulebamde 

darCa waSlil tranzaqts. 

E operandiT moicema tranzaqtis damuSavebis reJimebi, 

romlebic imyofebian wyvetis siaSi mowyobilobis 

miuwvdomel mdgomareobaSi gadayvanis momentSi, anu iseTi 

tranzaqtebi romelTa momsaxureba Sewyda adre mocemul 

erTarxian mowyobilobaSi:  

• CO _ gagrZelebis reJimi: erTarxiani mowyobilobis 

muSaobis gagrZeleba miuwvdomlobis dros _ 

tranzaqtebi momsaxurdes Sewyvetis siidan; 

• RE _ waSlis reJimi: Sewyvetis siidan tranzaqtebi 

waiSalos da gadavides axal blokSi, romlis Wde 

naCvenebia F operandiT;  

• farulad _ darCnen adre Sewyvetili tranzaqtebi 

erTarxiani mowyobilobis wyvetis siaSi da aekrZaloT 

misi dakaveba miuwvdomlobis dros. 
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F operandiT miTiTebulia blokis Wde, sadac unda 

gavides tranzaqti erTarxiani mowyobilobis wyvetis siidan 

(isini ar moTavsdeba siaSi), amitom maTTvis SeuZlebelia 

maT parametrSi im drois Setana, romelic darCaT maT 

momsaxurebis dasrulebamde. 

F operandis gamoyeneba SesaZlebelia maSin, rodesac E 

operandi miTiTebulia aracxadad (farulad). am SemTxvevaSi 

momdevno blokSi gadaadgilebuli tranzaqtebisaTvis 

SenarCundeba momsaxurebis Sewyveta. 

G operandiT moicema damuSavebis reJimebi, romlebic 

imyofebian erTarxiani mowyobilobis misi miuwvdomel 

mdgomareobaSi gadayvanis momentSi gadadebul Sewyvetil 

siaSi, anu dayovnebis siaSi elodebian Sewyvetis 

Sesrulebas: 

• CO _ gagrZelebis reJimi: erTarxiani mowyobilobis 

muSaobis gagrZeleba miuwvdomlobis dros _ 

tranzaqtebi momsaxurdes gadadebuli Sewyvetis siidan 

da dayovnebis siidan; 

• RE _ waSlis reJimi: gadadebuli Sewyvetis siidan da 

dayovnebis siidan tranzaqtebi waiSalos da gadavides 

axal blokSi, romlis Wde naCvenebia 4 operandiT;  

• farulad _ tranzaqtebi darCes erTarxiani mowyobi-

lobis gadadebuli Sewyvetis siaSi da dayovnebis 

siaSi aekrZalos maT misi dakaveba miuwvdomlobis 

dros. 
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H  operandiT naCvenebia axali blokis Wde, sadac waSlis 

reJimSi (RE) gadava tranzaqtebi gadadebuli Sewyvetis 

siidan da dayovnebis siidan. rodesac G operandi ar 

gamoiyeneba, ar SeiZleba A  operandis gamoyeneba. 

erTarxiani mowyobilobis miuwvdomloba SenarCundeba 

iqamde, vidre tranzaqti, romelmac gamoiwvia miuwvdomel 

mdgomareobaSi gadasvla, ar Seva blokSi 

 

FAVAIL  A 

 

FAVAIL bloki cvlis erTarxiani mowyobilobis  

mdgomareobas misawvdomlobiT, anu aRadgens erTarxian 

mowyobilobaSi tranzaqtebis Sesvlis Cveul reJims.  

A  operandiT miTiTebuli yvela tranzaqti, romlebic 

elodeba erTarxiani mowyobilobis misawvdomlobis 

mdgomareobas, aqtiurdeba da cdilobs momavalSi daikavos 

is. 

SeniSvna 1: B … H  operandebi miekuTvneba zemoT naCveneb 

sam klass. sxva tranzaqtebi, romelTac surT erTarxiani 

mowyobilobis Sewyveta, ukve imyofebian miuwvdomel 

mdgomareobaSi. aRniSnul klasebSi ar Sedis B … H  

operandebi da maTTan ar gaaCniaT aranairi damokidebuleba. 

SeniSvna 2: zemoT warmodgenili sami klasidan 

erTarxiani mowyobilobis gadasvla miuwvdomel 

mdgomareobaSi  da  tranzaqtebis  damuSavebis  gagrZelebis  
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nebis darTva iZleva ara mxolod uaris, aramed 

momsaxurebis sxvadasxva disciplinebis imitaciis 

SesaZleblobas. 

 

 

7.2.2. erTarxiani mowyobilobis miuwvdomlobis da 

misawvdomlobis mdgomareobis Semowmeba 

 

erTarxiani mowyobilobis mdgomareobis Semowmeba 

miuwvdomel reJimSi SesaZlebelia GATE blokiT. (misi 

Caweris formati ixileT meore TavSi). 

pirobis Semowmeba mimdinareobs X pirobiTi 

operatoridan erT-erTiT: 

• FNV _ A operandiT mocemuli erTarxiani mowyobiloba 

miuwvdomelia; 

• FV _ A operandiT mocemuli erTarxiani mowyobiloba 

misawvdomia. 

magaliTad: 

 

GATE   FNN Stan 

GATE   FV (FN$Rasp-X$SV) 

GATE   FNN Primvt, Wde1 
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pirvel magaliTSi GATE bloki tranzaqts SeuSvebs 

maSin, rodesac Stan saxeliT miTiTebuli mowyobiloba 

miuwvdomeli   iqneba. meore  magaliTSi  tranzaqti   gadava  

momdevno blokSi, rodesac erTarxiani mowyobiloba 

misawvdomia, romlis nomeri ganisazRvreba rogorc FN$Rasp - 

X$SV gamosaxulebis gamoTvlis da misi mTel ricxvamde 

damrgvalebis Sedegi. mesame magaliTSi erTarxiani 

mowyobilobis misawvdomlobis dros _ Primvt, anu GATE 

blokSi pirobis arSesrulebisas tranzaqti gadava Wde1 

WdiT miTiTebul blokSi. 

      

 

    7.3. samanqano drois Semcireba da momsaxurebis 

disciplinebis cvlileba momxmareblis siebis gamoyenebis 

meTodiT 

 

modelSi tranzaqtebis gadaadgileba SesaZlebelia 

dablokil iqnas, magaliTad, rogorc zemoT iqna aRniSnuli, 

erTarxiani mowyobilobebis Semowmebisas GATE da TEST 

blokebiT. aseTi dablokili tranzaqtebis dasaTvali-

ereblad da maT gadasaadgileblad Zalian didi dro 

ixarjeba. manqanuri drois Sesamcireblad aseT dablokil 

tranzaqtebs mizanmimarTulad aTavseben momxmareblis siebSi 

da toveben iqamde, vidre ar Sesruldeba iseTi piroba, 

romelic maT nebas darTavs ganaxorcielon moZraoba. am  
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SemTxvevaSi ar moqmedebs principi `pirveli movida _ 

pirveli momsaxurda~.  

momxmareblis siebi Tavis mxriv warmoadgens raRac 

bufers, romelSic droebiT Tavsdebian tranzaqtebi. 

momxmareblis siaSi tranzaqtebi Sedis da gamodis ara 

avtomaturad, aramed momxmareblis nebis darTvis Tanaxmad 

modelis logikis Sesabamisad specialuri blokebis 

meSveobiT. 

tranzaqtebis momxmareblis siaSi Setanas emsaxureba 

LINK bloki (siaSi Setana), romelic SeiZleba gamoyenebul 

iqnas or reJimSi: pirobiT da upirobo reJimebSi. 

 

 

7.3.1. momxmareblis siaSi tranzaqtebis  

Sesvla upirobo reJimSi. LINK bloki  

 

upirobo reJimSi LINK bloks gaaCnia Semdegi formati: 

 

     [saxeli] LINK A, B 

 

A operandi miuTiTebs momxmareblis siis saxels an 

nomers, romelSic upirobod moTavsdeba LINK blokSi 

Sesuli tranzaqti; 
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B  operandi miuTiTebs Tu momxmareblis siaSi romel 

adgilze unda moTavsdes Sesuli tranzaqti. SesaZlo 

mniSvnelobebi: 

• FIFO _ tranzaqti moTavsdeba siis blokSi; 

• LIFO _ tranzaqti moTavsdeba siis dasawyisSi; 

• PR _ tranzaqtebi dalagdeba klebadobis prioritetis 

mixedviT; 

• P _ tranzaqtebi moTavsdeba im tranzaqtebis ukan, 

romelTa Sesabamisi mniSvnelobebi mcirea (parametris 

mniSvnelobaTa zrdis TanrigSi); 

• M1 _ tranzaqtebi moTavsdeba modelSi fardobiTi 

drois zrdis TanrigSi. 

B  operandis rangSi SesaZlebelia zemoT CamoTvlili 

stra-s  (ariTmetikuli cvladi, funqcia, frCxilebSi 

Casmuli gamosaxuleba) garda sxva stra-s gamoyeneba. am 

SemTxvevaSi gamoiTvleba aqtiuri tranzaqtis B  operandi da 

yvela danarCeni tranzaqtebi romlebic momxmareblis siaSi 

imyofeba rigis dasawyisidan dawyebuli. amis Semdeg 

mimdinareobs tranzaqtebis dawyoba klebadobis mixedviT 

(momxmareblis siaSi gamoTvlili mniSvnelobis mixedviT). 

magaliTad, bloki 

 

LINK 3, FIFO 
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blokSi maTi Sesvlisas tranzaqtebi moTavsdeba 

momxmareblis siis boloSi 3 nomriT. blokSi 

 

LINK Dar,  P$Pol 

 

Sesuli tranzaqti Tavsdeba momxmareblis siaSi Dar 

saxeliT da parametris mniSvnelobebi maTi zrdadobis 

mixedviT dalagdeba Pol  saxeliT. 

piroba, romlis mixedviTac tranzaqtebi Tavsdeba 

momxmareblis siaSi upirobo reJimSi, mowmdeba modelis 

Semdgenelis mier miTiTebuli meTodiT. magaliTad, 

momxmareblis siaSi tranzaqtebis Sesvlisas erTarxiani 

mowyobilobis dakavebis SemTxvevaSi SesaZlebelia Semdegi 

Cawera:                                   . . .  

            GATE   NU Rem1,Wde 

SEIZE          Rem1 

                                                                                . . .  

            Wde    LINK          Dar, FIFO 

Tu Rem1 erTarxiani mowyobiloba dakavebulia, maSin 

GATE blokidan tranzaqti gadadis Wde WdiT miTiTebul 

LINK blokSi da tranzaqti Sedis momxmareblis siis 

boloSi Dar saxeliT. 

momxmareblis siis  modelis igive fragmenti gamoiyureba 

Semdegnairad: 

. . . 
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         GATE  U Rem1, Wde 

LINK Dar, FIFO  

                                                                . . .  

                          Wde      SEIZE Rem1 

       . . . 

 

aq mowmdeba dakavebulia Tu ara Rem1 erTarxiani 

mowyobiloba. Tu erTarxiani mowyobiloba dakavebulia, 

maSin tranzaqti gadadis LINK blokSi da Dar saxeliT 

moTavsdeba erTarxiani mowyobilobis siaSi. Tu erTarxiani 

mowyobiloba ar aris dakavebuli, maSin tranzaqti gadadis 

Wde-iT miTiTebul SEIZE blokSi da ikavebs Tavisufal 

erTarxian mowyobilobas.  

aRsaniSnavia, rom momxmareblis sia ar aris SezRuduli, 

anu masSi SesaZlebelia garkveuli raodenobis tranzaqtebis 

moTavseba. 

realuri sistemebis modelirebisas momxmareblis sia 

SeiZleba gamoyenebul iqnas imitaciisaTvis. qvemoT moyvanil 

magaliTSi realizebulia tevadobis SezRudva. 

 

Tev EQU  10 

. . . 

 

GATE   NU Rem1, Wde1 

SEIZE             Rem1 
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. . . 

Wde1 TEST   L CH$Dar, Tev, Wde2 

LINK             Dar, FIFO 

 

Tu erTarxiani mowyobiloba Rem1 dakavebulia, maSin 

GATE    bloki  ar  uSvebs  tranzaqtebs   SEIZE  blokSi. igi  

miemarTeba Wde1 WdiT miTiTebul TEST blokSi, romelic 

dgas LINK  blokis win. Tu Dar saxeliT miTiTebuli 

momxmareblis siis mimdinare mniSneloba naklebia TEST 

saxeliT mocemul tevadobaze, maSin tranzaqti moxvdeba 

momxmareblis siaSi, xolo winaaRmdeg SemTxvevaSi gadadis 

Wde2 WdiT miTiTebul blokSi. igive fragmenti 

SesaZlebelia Semdegnairad gamoiyurebodes: 

 

Tev EQU  10 

. . . 

GATE   U Rem1, Wde1 

TEST L CH$Dar, Tev, Wde2 

LINK  Dar, FIFO 

Wde1 SEIZE   Rem1 

 

Tu Tu Rem1 erTarxiani mowyobiloba dakavebulia, maSin 

tranzaqti Sedis TEST blokSi. Tu Dar saxeliT miTiTebuli 

momxmareblis siis mimdinare mniSvneloba naklebia Tev 

saxeliT mocemul tevadobaze, maSin tranzaqti Sedis 

momxmareblis siaSi, winaaRmdeg SemTxvevaSi ki _ miemrTeba  
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Wde2 WdiT miTiTebuli blokisaken. Tu erTarxiani 

mowyobiloba ar aris dakavebuli, maSin tranzaqti gadadis 

Wde1 _iT miTiTebul SEIZE blokSi da ikavebs Tavisufal  

Rem1 erTarxian mowyobilobas. 

 
 

7.3.2. tranzaqtebis gamosvla momxmareblis siidan.  

UNLINK bloki 

  

momxmareblis siidan erTi an ramdenime tranzaqtis 

gamosvlas da maT MmoTavsebas mimdinare movlenis siaSi 

emsaxureba UNLINK  bloki (siidan gamosvla). mas gaaCnia 

Semdegi formati: 

 

[saxeli]      UNLINK   X       A, B, C, [D], [E], [F] 

 

sadac A operandi miuTiTebs momxmareblis siis saxels 

an nomers. 

B operandi _ blokis Wdes, romelSic moTavsdeba 

momxmareblis siidan gamodevnili tranzaqtebi. 

C operandi miuTiTebs gamodevnili tranzaqtebis ricxvs. 

ALL sakvanZo (momsaxure) sityva gamoiyeneba siaSi 

moTavsebuli yvela tranzaqtebis gamosvlisaTvis. farulad 

igulisxmeba, rom rodesac ar gamoiyeneba C operandi, maSin 

ixmareba ALL. 
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D da E operandebi X pirobiT operatorTan erTad 

gansazRvravs momxmareblis siidan tranzaqtebis gamosvlis 

wess da pirobas. X operators gaaCnia igive mniSvnelobebi, 

rac TEST  blokis SemTxvevaSi. im SemTxvevaSi, rodesac X 

pirobiTi operatori unda iqnas gamoyenebuli da ar aris 

naCvenebi, misi mniSvneloba farulad E–s tolia. Tu D da E  

operandebi ar gamoiyeneba da X  operatori ar aris 

miTiTebuli, am SemTxvevaSi tranzaqtebi gamodis siis 

dasawyisidan, xolo gamosasvleli tranzaqtebis ricxvi 

aucileblad unda mieTiTos C operandiT. 

D operandi SesaZlebelia iyos: 

• bulis cvladi; 

• tranzaqtis parametris nomeri; 

• BACK momsaxure sityva. 

Tu D operandi warmoadgens bulis cvlads, maSin E 

operandi da X  operatori ar gamoiyeneba. bulis cvladi 

gamoiTvleba tranzaqtze damokidebulebiT, romelic 

imyofeba momxmareblis siaSi. Tu Sedegi ar aris nulis 

toli, anu gamosvlis piroba sruldeba, maSin tranzaqti 

gamova. rogorc cnobilia, gamosuli tranzaqtebis ricxvi 

ganisazRvreba C operandiT. 

Tu D operandiT miTiTebulia BACK momsaxure sityva, 

agreTve  E operandi da X  operatori ar gamoiyeneba, maSin  
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siis bolodan gamosuli tranzaqtebis ricxvi ganisazRvreba 

aucileblad C  operandiT. 

Tu D operandi ar aris bulis cvladi da arc BACK 

momsaxure sityva, maSin aucileblad unda mieTiTos E 

operandi da da X pirobiTi operatori. D operandi 

gamoiTvleba momxmareblis siaSi moTavsebul tranzaqtze 

damokidebulebiT da parametris nomris rangSi gamoiyeneba 

mniSvneloba, romelic Sedardeba E operandis gamoTvlil 

Sedegs. 

Tu D operandi miTiTebulia, rogorc parametri, xolo E 

operandi ar gamoiyeneba, maSin momxmareblis siidan  

tranzaqtis parametris mniSvneloba Sedardeba 

gamosasvleli tranzaqtis aseTive parametris mniSvnelobas. 

Tu isini tolia, maSin tranzaqti gamova momxmareblis 

siidan. gamosasvleli tranzaqtebis ricxvi ganisazRvreba C 

operandiT. 

 F operandiT miTiTebulia blokis saxeli, sadac gadava 

UNLINK blokidan gamosuli tranzaqti, Tu momxmareblis 

siidan ar aris gamosuli arc erTi tranzaqti. 

Tu F operandi ar gamoiyeneba, maSin gamosuli tranzaqti 

gadadis Semdeg blokSi. magaliTad, bloki: 

 

UNLINK 4, Apd, 1 
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momxmareblis siis dasawyisidan gamodis 4 nomriT 

miTiTebuli erTi tranzaqti da gadadis Apd WdiT 

miTiTebul blokSi. bloki: 

 

UNLINK Dar, Mars, 1, BACK 

 

momxmareblis siis bolodan gamodis Dar saxeliT 

miTiTebuli erTi tranzaqti da gadadis Mars WdiT 

miTiTebul blokSi. bloki: 

 

UNLINK E P$Wiw, App1, ALL, App2, P$App2, App3 

 

momxmareblis siidan gamodis Wiw saxeliT miTiTebuli 

yvela tranzaqti da gadadis App1 WdiT miTiTebul blokSi, 

App2 saxeliT miTiTebul parametris Semcveloba gamomavali 

tranzaqtis imave saxelis mqone parametris Semcvelobis 

tolia. Tu aseTi parametri siaSi ar aRmoCndeba, gamomavali 

tranzaqti gadava App3 Wdis mqone blokSi, winaaRmdeg 

SemTxvevaSi igi gadava momdevno blokSi. 
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7.3.3. tranzaqtebis Sesvla momxmareblis  

siaSi pirobiT reJimSi. LINK bloki  

 

momxmareblis siaSi pirobiT reJimSi tranzaqtebis 

SesvlisaTvis gamoiyeneba LINK bloki. misi Caweris formats 

gaaCnia Semdegi saxe: 

 

[saxeli]      LINK       A, B, [C] 

 

C operandi miuTiTebs Wdes, sadac unda gadavides 

aqtiuri tranzaqti im SemTxvevaSi, Tu momxmareblis siis 

indikatori dgas 0-Si (anu gamorTulia). momxmareblis yovel 

sias gaaCnia Tavisi indikatori. im SemTxvevaSi, rodesac C 

operandi ar gamoiyeneba, anu LINK bloki muSaobs upirobo 

reJimSi, maSin indikatori dgas 1-Si (anu CarTulia) da LINK 

blokSi Sesuli yvela tranzaqti moTavsdeba momxmareblis 

siaSi. 

LINK blokis gamoyenebiT modelis fragmenti 

Semdegnairad gamoiyureba: 

 

                                                       . . .  

  LINK            Nak, M1 

    Wde1   SEIZE          Can 

                                           ADVANCE          V$UK 

       RELEASE         Can 
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 UNLINK         Nak, Wde1, 1 

                                                     . . . 

rodesac LINK bloki moTavsebulia Can saxeliT 

miTiTebuli erTarxiani mowyobilobis win, maSin modeli ar 

muSaobs. LINK blokSi Sesuli yvela tranzaqti moTavsdeba 

Nak saxeliT miTiTebul momxmareblis siaSi da arc erTi 

tranzaqti ar daikavebs Can saxeliT miTiTebul erTarxian 

mowyobilobas. Sesabamisad UNLINK bloki ar imuSavebs. 

analogiur fragmentSi LINK blokSi C operandis 

gamoyenebisas modeli Semdegnairad gamoiyureba: 

  . . .  

   LINK               Nak,  M1, Wde1 

   Wde1   SEIZE           Can 

                                  ADVANCE     V$UK 

        RELEASE Can 

        UNLINK        Nak, Wde1, 1 

                                                    . . .  

momxmareblis siis indikatori imarTeba LINK da UNLINK 

blokebiT. im SemTxvevaSi, rodesac LINK blokSi C operandis 

gamoyenebisas UNLINK bloki aRmoaCens, rom momxmareblis 

sia carielia,  indikatori dadgeba 0-Si. LINK blokSi 

Sesuli pirveli tranzaqti naxavs ra gamorTul 

mdgomareobaSi myof  indikators, is ar moTavsdeba 

momxmareblis siaSi, aramed gadava Wde1 WdiT miTiTebul 

blokSi, ris Semdeg LINK blokis indikatori dadgeba 1-Si.  
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amis Semdeg tranzaqts SeuZlia Sevides LINK blokSi 

gacilebiT ufro adre, vidre wina tranzaqti daasrulebs 

momsaxurebas, an momsaxurebis dasrulebis Semdeg. 

Tu momdevno tranzaqti LINK blokSi Sevida imaze adre, 

vidre Can saxeliT miTiTebuli erTarxiani mowyobilobis 

momsaxureba dasruldeba wina tranzaqtisaTvis, maSin igi 

moTavsdeba momxmareblis siaSi. 

davuSvaT, rom Can saxeliT miTiTebuli erTarxiani 

mowyobilobis momsaxureba dasrulda imaze gacilebiT adre, 

vidre Semdegi tranzaqti Seva LINK blokSi. momsaxurebuli 

tranzaqti, romelic aseve gamosulia, UNLINK blokSi 

Sesvlisas aRmoaCens, rom momxmareblis sia Tavisufalia, am 

SemTxvevaSi UNLINK bloki momxmareblis siis indikators 

daayenebs 0-Si. amitom, Semdegi tranzaqti kvlav  miemarTeba  

Wde1 WdiT miTiTebul blokSi da ar moTavsdeba 

momxmareblis siaSi. ase rom LINK bloki pirobiT reJimSi da  

UNLINK bloki marTaven momxmareblis siaSi tranzaqtebis 

moTavsebas: Tu sia Tavisufalia tranzaqti masSi ar 

moTavsdeba. igi miemarTeba C operandiT miTiTebul blokSi. 

LINK da UNLINK blokebis saSualebiT momxmarebels 

SeuZlia dinamikaSi dayovnebis siebisgan damoukideblad 

moaxdinos piradi siebis formireba, romlebic  avtomaturad 

imarTeba GPSS World-is saSualebiT. 
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SeniSvna: LINK da UNLINK blokebis gamoyenebisas 

QUEUE-DEPART blokebi rigis Sesaxeb statistikuri 

informaciis Sesagroveblad ar gamoiyeneba. ase, rom 

statistikuri informaciis Sesaxeb monacemTa miReba 

SesaZlebelia momxmareblis siebis meSveobiT. 

 

 



 

 

 

 

 

 

 

VIII Tavi 

sistemebis modelebis ageba  

mravalarxiani mowyobilobebisa da gadamrTvelebisaTvis 

8.1. mravalarxiani mowyobilobis miuwvdomel  

mdgomareobaSi gadasvla da misawvdomlobis aRdgena 

 
 

mravalarxiani mowyobilobis miuwvdomloba modelirdeba 

SUNAVAIL blokis (S simbolo aRniSnavs mravalarxian 

mowyobilobas, UNAVAIL _ miuwvdomlobas) meSveobiT. misi 

Caweris formats gaaCnia Semdegi  saxe: 

 

SUNAVAIL      A 

 

A operandi aris mravalarxiani mowyobilobis saxeli an 

nomeri. is SeiZleba iyos saxeli, dadebiTi mTeli ricxvi, 

frCxilebSi Casmuli gamosaxuleba,  stra, an 

stra*parametri. 

magaliTad: 

 

 SUNAVAIL       Miu 
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im SemTxvevaSi, rodesac tranzaqti Sedis aRniSnul 

blokSi, Miu saxeliT miTiTebuli mravalarxiani 

mowyobiloba xdeba miuwvdomeli. Tu miuwvdomel 

mdgomareobaSi gadasvlisas mravalarxian mowyobilobaSi 

imyofeba tranzaqtebi anu mravalarxiani mowyobilobis 

Semcveloba ar udris nuls, maSin aseTi tranzaqtebis 

momsaxureba gagrZeldeba, vidre mimdinare Semcveloba ar 

gaxdeba nulis toli. tranzaqtebi, romlebic cdiloben    

daikavon mravalarxiani mowyobiloba misi miuwvdomel 

mdgomareobaSi yofnis dros, ar Sedian ENTER blokSi da 

Tavsdebian mravalarxiani mowyobilobis dayovnebis siaSi. 

miuwvdomel mdgomareobaSi yofna grZeldeba iqamde, 

vidre tranzaqti ar Seva SAVAIL blokSi. mis formats 

gaaCnia Semdegi saxe: 

 

SAVAIL       A 

 

A operandi miuTiTebs mravalarxiani mowyobilobis 

nomers an saxels. igi imave tipisaa, rogorc SUNAVAIL 

blokis SemTxvevaSi.  

magaliTi 8.1: Tu mravalarxiani mowyobilobis 

misawvdomlobis mdgomareobaSi gadasvlis momentSi misi 

dayovnebis siaSi aRmoCndeba tranzaqtebi, maT saSualeba 

eZlevaT daikavon mravalarxiani mowyobiloba Sesabamisi  
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disciplinis mixedviT `first-fit-with-skip~ (`pirveli movida _ 

pirveli momsaxurda~). tranzaqtebi, romlebic uars acxadebs  

daikavos mravalarxiani mowyobiloba, rCeba dayovnebis 

siaSi. 

modelis programas gaaCnia Semdegi saxe:  
 

*                    * * * * * * * * * * * * * * * * * * * * * * 
*                                          *    CPSS WORLD SIMULATION    *  
*                                          * * * * * * * * * * * * * * * * * * * * * * 
 
*  mravalarxiani mowyobilobis gansazRvra 
 
   Arxi STORAGE          3 
 
*  tranzaqtebis Sesvlis da imitaciis segmenti 
 
 GENERATE     , , ,  3 ; tranzaqtebis Sesvla 
 ENTER        Arxi ; mravalarxiani mowyobilobis 

dakaveba 
 ADVANCE       10 ; momsaxurebis dro 
 LEAVE        Arxi ; mravalarxiani mowyobilobis 

ganTavisufleba 
 TERMINATE ; momsaxurebuli tranzaqti 
 
*  miuwvdomlobis imitaciis segmenti 
 
 GENERATE     5, , , 1 ; tranzaqt-iniciatori imyofeba 

miuwvdomel mdgomareobaSi 
 SUNAVAIL      Arxi ; miuwvdomel mdgomareobaSi 

gadasvla 
 ADVANCE       6 ; misawvdomlobis aRdgena 
 SAVAIL        Arxi ; misawvdomlobis mdgomareobaSi 

gadasvla 
 TERMINATE  1 ; dasruleba 
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pirveli segmentis GENERATE bloki generirebs sam 

tranzaqts t = 0 momentSi, romlebic ikavebs Arxi mravalarxian 

mowyobilobas, romelic gansazRvrulia STORAGE brZanebiT. 

meore segmentis GENERATE bloki t = 5 drois momentSi 

generirebs tranzaqts, romelic Sedis SUNAVAIL blokSi da 

Arxi saxeliT miTiTebuli mravalarxiani mowyobiloba 

gadadis miuwvdomlobis mdgomareobaSi. 

 

 
8.2. mravalarxiani mowyobilobis mdgomareobis Semowmeba 

8.2.1. mravalarxiani mowyobilobis 

mdgomareobis Semowmeba GATE blokiT 

 

mravalarxiani mowyobilobis, iseve rogorc erTarxiani 

mowyobilobis mdgomareoba mowmdeba GATE blokis mier, 

romelsac gaaCnia igive formati:   

 

                                           GATE    X        A, [B] 

 

gansxvaveba mdgomareobs X pirobiTi operatoris 

mniSvnelobebSi, romlebic SeiZleba iyos Semdegi saxis: 

SE _ operandiT miTiTebuli mravalarxiani mowyobiloba 

carielia; 
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SF _ operandiT miTiTebuli mravalarxiani mowyobiloba 

Sevsebulia;  

   SNE _ operandiT miTiTebuli mravalarxiani mowyobiloba 

ar aris carieli; 

 SNF _ operandiT miTiTebuli mravalarxiani mowyobiloba 

ar aris Sevsebuli; 

   SNV _ operandiT miTiTebuli mravalarxiani mowyobiloba 

miuwvdomelia; 

SV _ operandiT miTiTebuli mravalarxiani mowyobiloba 

misawvdomia. 

magaliTad: 

 

GATE   SNF       Can, Wde5 

 

Tu Can saxelwodebis mqone mravalarxiani mowyobiloba 

ar aris Sevsebuli, anu gagvaCnia  Tavisufali arxebi  

(mexsierebis elementebi),  GATE blokSi dawesebuli  piroba  

sruldeba  da  tranzaqti  gadaadgildeba  momdevno 

blokSi. Tuki mravalarxiani mowyobiloba Seivseba,  

tranzaqti  mimarTuli iqneba blokisaken Wde5 WdiT. 

magaliTi 8.2: mravalarxiani mowyobiloba gadadis 

miuwvdomel mdgomareobaSi. aRniSnul mdgomareobaSi misi 

gadasvlis momentisaTvis mravalarxian mowyobilobaSi myofi 

tranzaqtebis momsaxureba gagrZeldeba, magram xelaxla 

Semosuli tranzaqtebi ar Tavsdeba mravalarxiani mowyobi- 
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lobis dayovnebis siaSi. mravalarxiani mowyobilobis 

misawvdomlobis aRdgena warmoebs mas Semdeg, rogorc ki igi 

carieli aRmoCndeba.  

modelis programas gaaCnia Semdegi saxe: 

 

* mravalarxiani mowyobilobis gansazRvra 

 

  Sist   STORAGE 7 

 

*  tranzaqtebis Semosvlis da momsaxurebis  

          imitaciis segmenti 

 

            GENERATE  2, , ,5          ; tranzaqtebis wyaro 

            GATE   SV  Sist, Wde1          ; misawvdomia mam? 

            GATE   SNF    Sist, Wde1      ; diax, Tu  mam ar aris 

Sevsebuli, maSin gadadi Wde1-ze 

            ENTER  Sist,3                         ; davikavoT Tuki aris mam-is 

Tavisufali arxebi  

            ADVANCE   5                     ; momsaxurebis dro 

            LEAVE   Sist, 3         ; gavanTavisufloT mam-is arxebi  

                    TERMINATE   1          ; momsaxurebuli tranzaqtebi 

      Wde1    TERMINATE 1           ; dakarguli tranzaqtebi 
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*    mravalarxiani mowyobilobis miuwvdomlobis     

imitaciis segmenti 

 

          GENERATE   , , ,1                ; miuwvdomlobis   

tranzaqt-iniciatori 

     Wde2     ADVANCE     7                      ; misawvdom mdgomareobaSi 

yofnis dro   

        SUNAVAIL    Sist                    ; miuwvdomlobis  

mdgomareobaSi gadasvla 

                 GATE   SE      Sist    ; carielia mam? 

                 ADVANCE     1                        ; diax, maSin misawvdomobis 

aRdgena 

                  SAVAIL    Sist                         ; misawvdomobis 

mdgomareobaSi gadasvla 

                 TRANSFER   ,Wdet2            ; gadasvla momdevno ciklze    

 

t = 0 dros segmenti 2-is GENERATE blokSi generirdeba 

erTi  (XN1 = 2)  tranzaqti, romelic   Sedis   ADVANCE 

dayovnebis blokSi. 

t = 2 dros GENERATE blokis I segment pirveli (XN1 = 1) 

tranzaqti gaivlis GATE blokis pirvel da meore blokebs 

da ikavebs mam-is Sist7 arxidan sam arxs. aRniSnuli 

tranzaqtis momsaxureba dasruldeba t = 2 + 5 = 7 dros. 
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t = 4 dros meore (XN1 = 3) tranzaqti aseve gaivlis GATE 

blokis I segmentis orive bloks da ikavebs mam-is momdevno  

Sist sam arxs. Tavisufali rCeba erTi arxi. meore tranzaqtis 

momsaxureba dasruldeba t = 2 + 5 = 7 dros. 

t = 6 dros I segmentis mesame (XN1 = 4) tranzaqti gaivlis 

GATE blokis pirvel bloks da Seva aRniSnuli blokis 

meore blokSi. vinaidan mam Sist-s gaaCnia erTi Tavisufali 

arxi, anu igi ar  aris  Sevsebuli, piroba  sruldeba  GATE  

blokis meore blokSi da tranzaqti mimarTuli iqneba 

ENTER blokSi, magram erTi Tavisufali arxis arseboba ar 

aris sakmarisi moTxovnis dasakmayofilrblad, saWiroa sami 

arxi, amitom mesame tranzaqti Tavsdeba mam-is Sist dayovnebis 

siaSi. 

t = 7 dros SUNAVAIL blokis meSveobiT mam Sist gadadis 

miuwvdomel mdgomareobaSi. amave dros  dasruldeba  

pirveli  tranzaqtis momsaxureba, magram mesame tranzaqti 

ar daikavebs mam-s da iseve darCeba dayovnebis siaSi.  

vinaidan mam Sist-Si imyofeba erTi tranzaqti, anu igi ar 

aris carieli, am SemTxvevaSi, miuwvdomel mdgomareobaSi 

gadasvlis gamomwvevi tranzaqti Seferxebuli iqneba II 

segmentis GATE blokis mier imitom, rom masSi dawesebuli 

piroba ar sruldeba. 

t = 8 dros I segmentis meoTxe (XN1 = 5) tranzaqti mam Sist-

is miuwvdomlobis Sedegad GATE blokis pirveli blokis  
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mier  Wde1 WdiT miemarTeba TERMINATE blokisken da 

nadgurdeba. 

t = 9 dros dasruldeba meore tranzaqtis momsaxureba. 

mam-i dacarieldeba, II segmentis piroba GATE blokSi 

Sesruldeba da miuwvdomlobis damagenerirebeli tranzaqti 

Seva dayovnebis ADVANCE blokSi. 

t = 10 dros I segmentis mexuTe (XN1 = 6) tranzaqti mam 

Sist-is   miuwvdomlobis   Sedegad   GATE   blokis  pirveli  

blokis mier  Wde1 WdiT miemarTeba TERMINATE blokisken 

da nadgurdeba. 

aseve 9 + 1 = 10 dros SAVAIL bloki mam-s gadaiyvans 

miuwvdomel mdgomareobaSi. mesame tranzaqti mam-is 

dayovnebis siidan daikavebs mam-is sam arxs. mesame (XN1 = 4) 

tranzaqtis momsaxureba dasruldeba t = 10 + 5 = 15 dros. 

rogorc magaliTidan Cans, GATE bloki saSualebas 

iZleva gansazRvrul iqnas mxolod mravalarxiani 

mowyobilobis Seuvseblobis mdgomareoba, anu Tavisufali 

arxebis arseboba, magram sakmarisia isini Tu ara moTxovnis 

dasakmayofileblad igi ar gansazRvravs. amitom Tuki 

ENTER blokSi B operandi ar udris erTs da mam-is 

tevadoba unaSTod ar iyofa B operandis mniSvnelobaze, 

tranzaqti gaivlis GATE bloks da Tavsdeba mam-is 

dayovnebis     siaSi. B     ar    udris     erTs   da    B    operandis  
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mniSvnelobaze mam-is tevadobis mTelad  gayofis, an B = 1 

dros mam-is daayovnebis sia yovelTvis carielia. 

 

 

8.2.2. mravalarxiani mowyobilobis mdgomareobis  

Semowmeba bulis cvladebis gamoyenebiT da TEST  blokiT 

 

mravalarxiani mowyobilobis mdgomareobis Semowmebi-

saTvis TEST bloks gaaCnia  Caweris igive formati, pirobiTi  

operatorebi da muSaobis reJimebi, rogorc erTarxiani 

mowyobilobis SemTxvevaSi.  

bulis cvladSi SesaZlebelia gamoviyenoT Semdegi 

logikuri operatorebi, romlebic dakavSirebulia 

mravalarxiani mowyobilobasTan: 

• SF = 1, Tu mravalarxiani mowyobiloba Sevsebulia, 

winaaRmdeg SemTxvevaSi _ 0; 

• SE = 1, Tu mravalarxiani mowyobiloba carielia, 

winaaRmdeg SemTxvevaSi _ 0; 

• SV = 1, Tu mravalarxiani mowyobiloba miRwevadia, 

winaaRmdeg SemTxvevaSi _ 0. 

agreTve mravalarxiani mowyobilobis stra: 

• S _ mravalarxiani mowyobilobis dakavebuli arxebis 

ricxvi; 
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• SA _ mravalarxiani mowyobilobis dakavebuli arxebis 

saSualo mniSvneloba; 

• SC _ mravalarxiani mowyobilobis gamoyenebis 

mricxveli; 

• SR _ mravalarxiani mowyobilobis gamoyenebis 

koeficienti; 

• SM _ mravalarxiani mowyobilobis dakavebuli arxebis 

maqsimaluri ricxvi; 

• ST _ mravalarxiani mowyobilobis erTi arxis 

gamoyenebis saSualo dro. 

 

 

8.3. gadamrTvelebis modelireba 

 

iseTi mowyobilobebis modelirebisaTvis rogoricaa 

gadamrTvelebi, GPSS-Si gamoiyeneba logikuri gasaRebi. igi 

imyofeba ori mdgomareobidan erT-erTSi: 

• CarTulia (ON an 1); 

• gamorTulia (OFF an 0). 

gasaRebis mdgomareobis mixedviT icvleba tranzaqtebis 

moZraobis mimarTuleba. 

logikuri gasaRebi modelirdeba LOGIC blokiT. mas 

gaaCnia Semdegi formati: 
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LOGIC   X        A 

 

sadac A operandi aris logikuri gasaRebis saxeli an 

nomeri. igi SesaZlebelia iyos saxeli, dadebiTi mTeli 

ricxvi, frCxilebSi Casmuli gamosaxuleba, stra an 

stra*parametri. 

X  aris logikuri operatori. logikuri gasaRebis 

mdgomareoba dgindeba misi Semdegi mniSvnelobebis mixedviT: 

• S  _  A operandiT mocemuli logikuri gasaRebi 

CarTulia; 

• R _  A operandiT mocemuli logikuri gasaRebi 

gamorTulia; 

• I _ logikuri gasaRebis invensireba, anu misi 

mniSvneloba icvleba sawinaaRmdego mniSvnelobiT. 

magaliTad, Tu igi CarTulia, maSin gamoirTveba an 

piriqiT. 

 

 

8.3.1. logikuri gasaRebis 

 mdgomareobis Semowmeba GATE  blokiT 

 

logikuri gasaRebis mdgomareobis SemowmebisaTvis GATE 

bloks gaaCnia Caweris igive formati, pirobiTi operatorebi  

da muSaobis reJimebi, rogorc erTarxiani da mravalarxiani 

mowyobilobebis SemTxvevaSi. 
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pirobiTma operatorma SeiZleba miiRos Semdegi 

mniSvnelobebi: 

• LS = 1 Tu A operandiT mocemuli logikuri gasaRebi 

CarTulia; 0 _ Tu gamorTulia; 

• LR = 1 Tu A operandiT mocemuli logikuri gasaRebi 

gamorTulia; 0 _ Tu CarTulia. 

 

 

 

8.3..2. logikuri gasaRebis   

mdgomareobis Semowmeba TEST  blokiT 

 

logikuri gasaRebis mdgomareobis SemowmebisaTvis TEST 

bloks gaaCnia Caweris igive formati, pirobiTi operatorebi 

da muSaobis reJimebi, rogorc erTarxiani da mravalarxiani 

mowyobilobebis SemTxvevaSi.  

bulis cvladSi gamoiyeneba mxolod stra LS. bulis 

cvladSi LR  Cawerisas warmoiSveba Secdoma. 

 



 
 
 

 

 

 

 

 

 

IX Tavi 

GPSS-is gamoyenebis Taviseburebani  

rTuli sistemebis modelirebisaTvis 

9.1 modelebSi tranzaqtebis  

aslebis Seqmnis blokis gamoyeneba. SPLIT bloki 

 

rogorc cnobilia, GENERATE bloki warmoadgens 

tranzaqtebis Seqmnis da maTi modelSi Setanis ZiriTad 

saSualebas. GENERATE blokis garda tranzaqtebis 

Sesaqmnelad gamoiyeneba SPLIT bloki, magram GENERATE 

blokisagan gansxvavebiT SPLIT bloki ar qmnis damoukidebel 

tranzaqtebs, mxolod generirebs masSi Sesuli tranzaqtebis 

warmomSobi aslebis mocemul ricxvs. SPLIT bloks gaaCnia 

Semdegi formati: 

 

SPLIT     A, [B], [C], [D] 

 

xolo grafikulad Semdegnairad gamoisaxeba: 
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nax. 9.1. SPLIT bloki  A, B, C da D operandebiT 

 

A operandi miuTiTebs erTi ojaxis mier Seqmnili 

aslebis ricxvs. is SesaZloa iyos dadebiTi mTeli ricxvi, 

frCxilebSi  Casmuli gamosaxuleba, stra an 

stra*parametri. yvela asli formirdeba SPLIT blokSi 

warmoSobili tranzaqtis Sesvlis momentSi.  

B operandi _ blokis nomeri, romelSic gadadis 

warmomSobi tranzaqtebis aslebi. B operandis mniSvneloba 

gamoiTvleba TiToeuli aslisaTvis cal-calke. 

SPLIT blokis gavlis Semdeg warmomSobi tranzaqti 

miemarTeba momdevno blokSi, xolo yvela asli ki _ B 

operandiT miTiTebul misamarTze. amgvarad, Tu A operandi 

K-s tolia, maSin blokidan gamova K + 1 tranzaqti. Semdeg 

warmomSobi tranzaqti da misi asli Tanabaruflebiani arian 

da SesaZlebelia gaiaron kvlav SPLIT blokebis nebismieri 

ricxvi. 

 

SPLIT                

 

 

                              
A

DC C C C (B) 
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C operandiT SesaZlebelia miTiTebul iqnas parametris 

nomeri, romelic gamoiyeneba aslebis TanamimdevrobiTi 

nomrebis (numeraciis) misaniWeblad. Tu C operandi ar 

gamoiyeneba, maSin SPLIT blokidan farulad gamosuli 

tranzaqtebis parametrebSi maTi nomrebi ar arsebobs. B da C 

operandebi imave tipisaa, rac A operandi. 

magaliTebi: 

 SPLIT     6 

SPLIT 9,Wde12 

SPLIT 4,Wde1, 5 

 

pirvel magaliTSi  SPLIT  blokidan gamodis 1 + 6 = 7 

tranzaqti. eqvsi asli da warmomSobi tranzaqti miemarTeba 

momdevno blokisaken, vinaidan B operandi ar gamoiyeneba. 

warmomSob parametrSi da tranzaqtebis aslSi nomris 

Cawera ar moxdeba, radgan C operandi gamotovebulia. 

aslebs gaaCniaT igive prioriteti, parametrebis 

mniSvnelobebi da modelSi Sesvlis dro, rac maT warmomSob 

tranzaqts. 

meore magaliTSi SPLIT  bloki generirebs 1 + 9 = 10 

tranzaqts. Semqmneli tranzaqti gadadis momdevno blokSi, 

xolo cxra asli _ Wde1 WdiT miTiTebul blokSi. agreTve 

ar moxdeba tranzaqtis parametrSi nomrebis Cawera. 
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mesame magaliTSi SPLIT  bloki Semqmneli tranzaqtis 

Sesvlisas generirebs oTx asls, romlebic miemarTeba Wde1 

WdiT miTiTebuli blokisaken. TiToeul asls gaaCnia 

Tanabari prioriteti, modelSi Sesvlis dro da 

parametrebis mniSvnelobebi (rac maT warmomSob tranzaqts), 

gamonakliss warmoadgens 5 nomriT miTiTebuli parametri.  

5 nomriT miTiTebul parametrSi yoveli Semdegi 

aslisaTvis Cawerili iqneba rigiTi nomeri. Tu warmoSobi 

tranzaqtis 5 nomriT miTiTebuli parametri winaswar ar 

aris gansazRvruli, igi iqmneba da mas eniWeba nulis toli 

mniSvneloba. 

ganxilul magaliTSi warmomSobi tranzaqtis 5 nomriT 

miTiTebuli parametris mniSvneloba 0-is tolia. SPLIT  

blokidan gamosvlis Semdeg warmomSobi tranzaqtis 5 

nomriT miTiTebul parametrSi Caiwereba 1, xolo 5 nomriT 

miTiTebul parametris aslebSi Sesabamisad 2, 3, 4 da 5. 

davuSvaT, rom warmomSobi tranzaqtis 5 nomriT 

miTiTebuli parametri winaswar aris gansazRvruli da misi 

mniSvneloba n-is tolia. maSin, warmomSobi tranzaqtis 5 

nomriT miTiTebul parametrSi da mis aslebSi SPLIT  

blokidan gamosvlis Semdeg Caiwereba Sesabamisad n + 1, n + 2, 

n + 3, n + 4 da n + 5. 

warmogidgenT kidev erT magaliTs, romelSic  

demonstrirebulia   tranzaqtebis   aslebis  mimarTulebis  
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SesaZlebloba modelSi blokebis TanamimdevrobiTi 

ganlagebisas 

 

SPLIT 3, P$Mis, Mis 

 

B operandiT miTiTebulia bloki, romelSic unda Sevides 

tranzaqtebis aslebi. B operandis mniSvneloba, anu blokis 

nomeri xelaxla gamoiTvleba TiToeuli Seqmnili 

aslisaTvis. Tu Mis saxeliT miTiTebuli parametri Seicavs 

blokis nomers,  davuSvaT n-s, maSin  pirveli asli 

miemarTeba  n + 2 blokisaken, meore _ n + 3 -ken, mesame _ n + 4 -

ken.  aRniSnuli nomrebi ki Caiwereba Mis   saxeliT  

miTiTebul  parametris  aslSi. Mis   saxeliT  miTiTebuli 

parametri n + 1 mniSvnelobiT gadadis momdevno blokSi. 

SPLIT  blokis mier Seqmnili TiToeuli axali asli xdeba 

tranzaqtebis ojaxis (ansamblis) wevri, romlebic Seqmnilia 

GENERATE blokis sawyisi tranzaqtebiT. tranzaqtebi, 

romlebic miekuTvneba erT ojaxs, erTiandebian siaSi. Tu 

SPLIT  blokSi ar warmoebs warmomSobi tranzaqtis da misi 

aslebis numeracia, maSin ojaxis SigniT SeuZlebelia imis 

garCeva, Tu romeli tranzaqtia warmomSobi. ojaxSi 

tranzaqtebis ricxvi warmosaxviTia. GENERATE blokis mier 

Seqmnili TiToeuli tranzaqti warmoadgens calkeul ojaxs  
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(tranzaqtis nomeri ojaxis nomris tolia, anu GENERATE 

blokis  mier  ramdenjerac   aris  generirebuli  modelSi  

tranzaqtebi, imdeni ojaxia). amgvarad, sistemaSi ojaxis 

ricxvi atarebs warmosaxviT xasiaTs da ojaxi arsebobs 

iqamde, vidre masSi erTi tranzaqti mainc imyofeba. 

 

 

9.2 modelebSi tranzaqtebis 

sinqronizebuli moZraobis organizacia 

9.2.1. ASSEMBLE  bloki 

 

ASSEMBLE (gaerTianebis) bloki gamoiyeneba 

tranzaqtebis mocemuli ricxvis gaerTianebisaTvis, 

romlebic miekuTvneba erT ojaxs erT tranzaqtSi (anu 

axorcielebs mocemuli ricxvis tranzaqtebis nakrebs). 

Sekrebis Semdeg ASSEMBLE blokidan gamodis mxolod erTi 

tranzaqti, romelic gadadis momdevno blokSi.  ASSEMBLE 

bloks gaaCnia Semdegi formati: 

 

ASSEMBLE A 

 

sadac A  operandi aris  erTi ojaxis  tranzaqtebis  

ricxvi, romlebic monawileobs nakrebSi (nakrebis  

mricxvelis sawyisi ricxvi). is SesaZlebelia iyos dadebiTi 

mTeli ricxvi, frCxilebSi Casmuli gamosaxuleba, stra, an  
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stra*parametri. erTsa da imave ASSEMBLE blokSi 

SesaZlebelia  ramdenime   ojaxis  tranzaqtebis   nakrebTa  

erTdrouli arseboba. amgvarad, tranzaqtebis Sekreba 

grZeldeba raRac samodelo drois Sualedis ganmavlobaSi, 

amitom ASSEMBLE bloks gaaCnia sinqronizaciis sia. 

sinqronizaciis siaSi moTavsdeba ASSEMBLE blokSi 

TiToeuli ojaxis nakrebebis pirvelad Sesuli tranzaqtebi. 

isini elodebian Tavisi ojaxis tranzaqtebis mosvlas. 

 ASSEMBLE blokSi tranzaqtebis Sesvlisas mowmdeba: 

aris Tu ara sinqronizaciis siaSi tranzaqtebis aseTi 

ojaxi. SesaZlebelia ori SemTxvevis arseboba. mocemuli 

ojaxis tranzaqtebi sinqronizaciis siaSi arsebobs an ar 

arsebobs. 

davuSvaT, rom aseTi ojaxis tranzaqtebi sinqronizaciis 

siaSi ar arsebobs, anu ojaxis nakrebebidan pirvelad 

Sesuli tranzaqti ar aris. maSin gamoiTvleba A operandi, 

damrgvaldeba mTel ricxvamde da Semcirdeba 1-iT. S - 

miRebuli Sedegis damokidebulebis mixedviT Senaxul 

ujredSi ojaxis nakrebis pirveli ujredisaTvis sruldeba 

Semdegi moqmedebebi: 

• S < 0 _ warmoiqmneba Semdegi saxis Secdoma - 

`nakrebis mricxveli uaryofiTia~; 

• S = 0 – tranzaqti ecdeba momdevno blokSi Sesvlas 

(anu saWiroa mxolod erTi tranzaqtis Sekreba); 
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• S ≥ 1 – tranzaqti gamoakldeba mimdinare movlenis 

sias da moTavsdeba ASSEMBLE blokis 

sinqronizaciis siaSi. 

axla davuSvaT, rom sinqronizaciis siaSi ukve arsebobs 

ASSEMBLE blokSi Sesuli imave ojaxis tranzaqti. xolo 

nakrebis SenarCunebul ujredSi sinqronizaciis siaSi 

moTavsebuli tranzaqtis dros Semcirdeba 1-iT.  rodesac am 

nakrebis mricxveli xdeba nulis toli, anu ASSEMBLE 

blokSi Seva tranzaqtebis mocemuli ricxvi, maSin 

momlodine tranzaqti gamova  sinqronizaciis  siidan. Tu  

am  tranzaqtis  momsaxureba  ar   iyo Sewyvetili arc erTi 

mowyobilobidan, is ecdeba gadavides momdevno blokSi da 

warmatebis SemTxvevaSi dabrundeba mimdinare movlenaTa 

siaSi. 

magaliTad: 

ASSEMBLE 7 

 

agrovebs erTi ojaxis 7 tranzaqts, aqedan 6 gaqreba, 

xolo erTi gadava momdevno blokSi  

 

ASSEMBLE  *1 

 

agrovebs tranzaqtebis ricxvs, romelic udris  

ASSEMBLE blokSi tranzaqtebis ojaxis pirvelad Sesuli 1 

parametris mniSvnelobas. nakrebis mricxvelis  aseTi  wesiT  
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mocema mosaxerxebelia momxmareblisaTvis, rodesac winaswar 

aris cnobili Sesagrovebeli tranzaqtebis ricxvi. es 

ganisazRvreba modelirebis procesSi. maSasadame, yvela 

Sesavsebi tranzaqtis nomeri aseT parametrSi Caiwereba 

nakrebis mricxvelis mniSvnelobis saxiT. ase rom ar aris 

cnobili Tu romeli tranzaqti mova pirveli da daayenebs 

nakrebis mricxvels. 

SeniSvna 1: Sewyvetilma tranzaqtma unda datovos 

ASSEMBLE bloki iqamde, vidre misi Sewyvetili momsaxureba 

ar dasruldeba. amitom, rekomendebulia ise aigos modeli, 

rom tranzaqtebi, romelTa momsaxureba Sewyda waSlis 

gareSe (mowyobilobis ganTavisuflebis gareSe) ar Sevides 

ASSEMBLE blokSi. 

SeniSvna 2: A operandi ASSEMBLE blokSi Semdegnairad 

gamoiyureba: 

 

ASSEMBLE 0⋅ 7 

 ASSEMBLE -0⋅ 7 

ASSEMBLE  5⋅ 7 

 

translaciis etapze Secdomebi ar aRmoCndeba. pirveli 

ori Canaweris Semdeg modelirebis procesSi aRmoCndeba 

Semdegi saxis Secdoma: `nakrebis mricxveli uaryofiTia~. 
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9.2.2. GATHER  bloki 

 

GATHER (Sekrebis) bloki gamoiyeneba erTi ojaxis 

mocemuli raodenobis tranzaqtebis Sesakrebad, romlebic 

moZraobs  erTi  da  imave gziT. GATHER  da ASSEMBLE 

blokebs Soris gansxvaveba mdgomareobs imaSi, rom GATHER 

blokSi tranzaqtebi ar qreba. Sekrebis Semdeg yvela 

miemarTeba momdevno blokisaken. GATHER bloks gaaCnia 

Semdegi formati: 

 

GATHER A 

 

A operandi miuTiTebs erTi ojaxis tranzaqtebis im 

ricxvs, romlebic unda Seikribos maTi erTi gziT 

moZraobisaTvis (nakrebis mricxvelis sawyisi mniSvneloba). 

es operandi SesaZloa iyos saxeli, dadebiTi mTeli ricxvi, 

frCxilebSi Casmuli gamosaxuleba, stra an stra*parametri. 

GATHER bloks aseve SeuZlia erTdroulad awarmoos 

ramdenime ojaxis tranzaqtebis Sekreba da gaaCnia 

sinqronizaciis sia. 

davuSvaT, rom GATHER blokSi tranzaqtis Sesvlis 

Semowmebis Sedegad aRmoCnda, rom misi sinqronizaciis siaSi 

ar aRmoCnda aRniSnuli ojaxis tranzaqtebi. anu, mocemuli 

ojaxidan Sesuli tranzaqti warmoadgens pirvels. maSin 

gamoiTvleba A operandi, damrgvaldeba mTel ricxvamde,  
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Semcirdeba 1-iT da miRebuli Sedegi damaxsovrdeba 

tranzaqtis ujredSi _ nakrebis mricxvelSi. S Sedegis 

mixedviT SesaZlebelia Semdegi moqmedebebi: 

• S < 0 – warmoiqmneba Semdegi saxis Secdoma - `nakrebis 

mricxveli uaryofiTia~; 

• S = 0 – tranzaqti ecdeba momdevno blokSi Sesvlas 

(anu saWiroa mxolod erTi tranzaqtis Sekreba); 

• S ≥ 1 – tranzaqti moTavsdeba GATHER blokis 

sinqronizaciis siaSi da daelodeba Tavisi ojaxis 

sxva tranzaqtebis Semosvlas.  

axla davuSvaT, rom sinqronizaciis siaSi Semowmebis 

Sedegad aRmoCnda, rom  GATHER  blokSi  Sesuli 

tranzaqti  miekuTvneba mocemul ojaxs. igi aucileblad 

moTavsdeba sinqronizaciis siaSi, xolo nakrebis mricxveli 

Semcirdeba 1-iT. rodesac misi mniSvneloba aRmoCndeba 

nulis toli, anu GATHER blokSi Sevida mocemuli ojaxis 

tranzaqtebis garkveuli  ricxvi, yvela Sekrebili 

tranzaqti gamoakldeba sinqronizaciis sias da moTavsde-ba 

mimdinare movlenaTa siaSi. 

SeniSvna 1: Tu erTi ojaxis Sekrebil tranzaqtebs Soris 

aRmoCnda Sewyvetili tranzaqtebi, maSin Sekrebis Semdeg 

isini ar gadava nakrebis mricxvelSi. Sewyvetili 

tranzaqtebi imyofeba GATHER blokSi, magram ara 

sinqronizaciis siaSi, vidre yvela Sewyvetili tranzaqtis 

momsaxureba ar dasruldeba. amitom, modelSi gaTvaliswi- 
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nebuli unda iqnas, rom Sewyvetili tranzaqtebi, romlebic 

ar iqna waSlili modelidan ikavebs mowyobilobas da isini 

ar Seva GATHER blokSi.  

SeniSvna 2: GATHER blokis A operandi Semdegnairad 

gamoiyureba: 

 

GATHER  0⋅ 7 

GATHER -0⋅ 7 

GATHER 5⋅ 7 

 

translaciis etapze ar aRmoCndeba Secdomebi. pirveli 

ori Canaweris Semdeg modelirebis procesSi gamova Semdegi 

saxis Secdoma: `nakrebis mricxveli uaryofiTia~. 

 

 

9.2.3. MATCH  bloki 

 

MATCH (sinqronizaciis)  bloki gankuTvnilia erTi 

ojaxis tranzaqtebis sinqronizebuli moZraobisaTvis, 

romlebic gadaadgildeba sxvadasxva gziT. sinqronizaci-

isaTvis aucilebelia MATCH ori blokis arseboba, 

romlebic imyofeba modelis Sesabamis adgilebSi da 

ewodebaT dakavSirebuli (SeuRlebuli) tranzaqtebi. MATCH   

bloks gaaCnia Semdegi saxe: 
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Name MATCH A 

 

MATCH blokis yoveli A operandi miuTiTebs 

SeuRlebuli blokis Wdes an operandis nomers. aRniSnuli 

operandi SesaZlebelia iyos saxeli, dadebiTi mTeli 

ricxvi, frCxilebSi Casmuli gamosaxuleba, stra an stra* 

parametri. magaliTad:  

 

Kont1 MATCH Kont 2 

Kont2  MATCH Kont 1 

 

modelSi aRniSnuli blokebi moTavsdeba cal-calke 

tranzaqtebis paraleluri gziT gadasaadgileblad. MATCH 

blokSi tranzaqtebis SeRwevisas A operandi gamoiTvleba da 

damrgvaldeba mTel ricxvamde.  

miRebuli mniSvnelobebis mixedviT ganisazRvreba MATCH 

blokis SeuRlebuli bloki. Sedegis ararsebobis 

SemTxvevaSi gamoitaneba Secdoma. 

Tu SeuRlebuli blokebi arsebobs, maSin mowmdeba maTSi 

romelime ojaxis tranzaqtis arseboba. Tu MATCH 

SeuRlebul blokSi ar imyofeba mocemuli ojaxis arc erTi 

tranzaqti, maSin  blokSi Sesuli  tranzaqti  moTavsdeba 

sinqronizaciis siaSi da daelodeba Tavisi ojaxis 

tranzaqtis Semosvlas.  MATCH SeuRlebul blokSi aseTi 

tranzaqtis mocemuli ojaxis orive tranzaqti gamoiricxeba  
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sinqronizaciis siidan da erTdroulad gadaadgildeba 

MATCH blokis momdevno blokebSi. 

agreTve, SesaZlebelia tranzaqtebis ramdenime wyvili 

sinqronizebulad gadaadgildes MATCH blokis ramdenime 

wyvilSi. 

SeniSvna 1: Tu sinqronizebuli tranzaqtebidan romelime 

tranzaqtis momsaxureba Sewyvetili aRmoCndeba, maSin igi ar 

gamova aRniSnuli blokidan, vidre ar dasruldeba yvela 

Sewyvetili tranzaqtis momsaxureba.  

amitom, rekomendebulia ise iqnas agebuli modeli, rom 

tranzaqtebi, romelTa momsaxurebac Sewyda waSlis gareSe, 

ar Sevides MATCH  blokSi. 

SeniSvna 2: MATCH bloki SesaZlebelia SeuRlebuli 

iyos Tavis TavTan, magaliTad: 

 

Six MATCH Six  

 

am SemTxvevaSi misi moqmedeba A operandiT mocemuli 

GATHER blokis analogiuri aRmoCndeba da udris 2-s. 
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9.2.4. mimdinare movlenis  

jaWvis daTvalierebis marTva.  BUFFER  bloki 

 

Zalze xSirad aqtiuri tranzaqtis gavlisas romelime 

gansazRvruli kategoriis blokebSi, interpretatori iwyebs 

mimdinare movlenis jaWvis Tavidan Semowmebas, mas Semdeg 

rac aRniSnuli tranzaqti SeCerdeba. qvemoT mocemulia wina 

TavSi aRwerili blokebi, romelTac mivyavarT aRniSnul 

efeqtamde: SEIZE, RELEASE, ENTER, LEAVE, LOGIC, PRIORITY. 

daTvalierebis ganaxleba ar warmoebs, vidre aqtiuri 

tranzaqti ar SeCerdeba romelime blokSi. tranzaqti ar 

wyvets Tavis moZraobas, vidre ar Seva ADVANCE blokSi an 

TERMINATE blokSi, an ar Sexvdeba mablokirebel pirobas.  

amgvarad, daTvaliereba ar warmoebs, vidre aqtiuri 

tranzaqti ar gaivlis erT an ramdenime damatebiT bloks. 

xSirad warmoiqmneba iseTi SemTxvevebi, rodesac 

garkveul wertilamde tranzaqtis miRwevisas momxmarebelma 

unda daiwyos mimdinare movlenis jaWvis Semowmeba, da ar 

daelodos, vidre aRniSnuli tranzaqti gaivlis damatebiT 

blokebs. aRniSnulis ganxorcieleba SesaZlebelia BUFFER 

(daTvalierebis ganaxleba) blokis meSveobiT. igi 

grafikulad Semdegnairad gamoiyureba: 

 

 

 



GPSS-is gamoyenebis Taviseburebani rTuli sistemebis  
modelirebisaTvis 

 

 

217

 
 
 
 
 
 
 
 

nax. 9.1. BUFFER bloki 
 

aRniSnul bloks operandi ar gaaCnia. 

rodesac tranzaqti Sedis BUFFER  blokSi, GPSS-is 

interpretatori wyvets mis moZraobas da maSinve iwyebs 

mimdinare movlenis jaWvis Tavidan Semowmebas. buferSi 

moTavsebuli tranzaqti (anu BUFFER  blokSi Sesuli) rCeba 

mimdinare movlenis jaWvSi  da  inarCunebs  imave  

mdgomareobas, rac gaaCnda aRniSnul blokSi Sesvlamde. 

axali daTvalierebis gasagrZeleblad buferSi moTavsebuli 

tranzaqti interpretatoris mier Tavidan iqneba 

damuSavebuli da am momentidan aRdgeba modelSi Semdgomi 

moZraoba.  

 

 

9.3. modelebSi iribi misamarTis 

meTodiT obieqtebis ricxvis Semcireba 

 

aqamde ganixileboda modelebSi GPSS-is sxvadasxva 

obieqtebze mimarTva maTi saxelis mixedviT. aseTi pirdapiri 

misamarTiT mimarTva xelsayrelia, maSin rodesac laparakia  

BUFFER 
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TiToeuli tipis mcire raodenobis obieqtebis Sesaxeb. Tu 

obieqtebis ricxvi didia, maSin programis Sesamcireblad 

modelSi iyeneben am obieqtebze mimarTvas maTi nomrebis 

mixedviT iribi damisamarTebis meTodis gamoyenebiT.  

iribi damisamarTebis idea mdgomareobs imaSi, rom 

TiToeuli tranzaqti romelime Tavis parametrSi Seicavs 

Tavis an sxva obieqtis nomers, xolo blokebis operandebSi 

Caiwereba mimarTva tranzaqtis am parametrze. iribi 

damisamarTebis saerTo saxe mocemuli iyo 1.4.2 paragrafSi: 

stra*parametri. 

magaliTad: 

SEIZE   P*X1 

 

erTarxiani mowyobilobis dakaveba, romlis nomeri Sedis 

parametrSi, xolo am parametris nomeri ganisazRvreba X1 

ujredis mniSvnelobiT. 

 

SAVEVALUE   1, X*P2 

 

1 nomriT miTiTebul ujredSi movaTavsoT mniSvneloba, 

romlis nomeri ganisazRvreba tranzaqtis meore parametris 

mniSvnelobiT. 



 

 

 

 

 

 

 

X Tavi 

 GPSS World-Si modelebis damuSaveba da eqspluatacia  

10.1. obieqti  `modeli~-s Seqmna 

10.1.1. GPSS World-is gaSveba 

 

GPSS World-is gaSvebisaTvis aucilebelia Tqvens 

kompiuterSi gadmotvirToT MinutemanSoftware.com saitidan 

GPSS World Student Version 5.2.2.0 versia. misi dayenebis Semdeg 

samuSao magidaze gaCndeba Sesabamisi iarliyi da masze 

dawkapunebisas gaiSveba GPSS World [17]. 

Tu gavida mniSvnelovani dro MinutemanSoftware.com 

saitidan `SeniSvnebis~ bolo CatvirTvis momentidan 

gamoCndeba Semdegi fanjara (nax. 10.1), romelic SegaxsenebT, 

rom aucilebelia aRniSnuli SeniSvnebis ganaxleba. 

 

 

 

 

 

nax. 10.1. `SeniSvnebis~ ganaxlebis 

aucileblobis Sesaxeb Sexsenebis fanjara 
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Download Rilakze dawkapunebisas gaixsneba internetis 

gverdi, romlis daxmarebiT SesaZlebelia mimdinare  

`SeniSvnebis~ CatvirTva. praqtikulad es SeniSvnebi 

SesaZlebelia CaitvirTos nebismier momentSi menius 

brZanebis File ►Internet ►GPSS Web Page … saSualebiT. orive 

SemTxvevaSi saWiroa miuTiToT saqaRalde, sadac  

gadmoiwereba  failebi, maT  Soris moTavsdeba GPSS World-

is gamSvebi faili. amasTan erTad unda darwmundeT rom 

GPSSW.CNT arsebuli faili axliT Seicvala. 

Notices (SeniSvnebis) fanjara gamoCndeba damoukideblad 

(nax. 10.2). is Seicavs ganaxlebis Sesaxeb arsebul 

informacias da sxva sasargeblo rCevebs. 

 

 

 

 

 

 

 

 

 

 

 

nax.10.2. Notices (SeniSvnebis) fanjara 

Notices  fanjris daxurvis Semdeg gamoCndeba GPSS World-is 

mTavari fanjara (nax. 10.3). 
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nax. 10.3. GPSS World-is mTavari fanjara 

 

mTavari fanjara Sedgeba mravali komponentisagan. 

fanjris dasawyisSi moTavsebulia saTauris paneli (anu 

striqoni), qvemoT menius paneli da kidev qvemoT 

instumentebis paneli. Semdeg ki _ modelis (anu samuSao) 

are. mTavari fanjris sul bolos moTavsebulia 

mdgomareobis striqoni, romelic gayofilia sam nawilad. 

mdgomareobis striqonis marcxena nawili gviCvenebs 

informacias menius punqtebis gamoyenebis Sesaxeb. 

mdgomareobis striqonis Sua nawili gvawvdis informacias 

Secdomebis Sesaxeb da mdgomareobis striqonis marjvena 

nawili asaxavs samodelo dros modelirebis procesis 

Sesrulebisas. `modelirebis procesis~ TiToeuli 

obieqtisaTvis  samodelo   drois   (wammzomis) CarTva   an  
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gamorTvis Cveneba mimdinareobs View ►Simulation Clock almis 

dayenebiT an moxsniT. 

GPSS World-is yvela obieqts gaaCnia meniu da Tavisi 

sakuTari fanjara [9]. moqmedebebis umetesoba iSveba mTavari 

fanjridan ZiriTadi menius (File, Edit, Search, View, Command, 

Window, Help) daxmarebiT. ZiriTadi menius TiToeul punqts 

gaaCnia qvemenius brZanebebi, maTgan zogierTi xelmisawv-

domia mxolod gansazRvrul SemTxvevebSi gamoyenebisaTvis. 

es sruldeba swori moqmedebebis Sesrulebis Semdeg 

daxmarebis gasawevad. miuwvdomel mdgomareobaSi (gamorTul) 

menius brZanebebi gamosaxulia ruxi feriT da maTi arCeva 

SeuZlebela. 

 

 

10.1.2. modelSi operatorebis Setana 

 

File ►New menius brZanebis arCevis Semdeg gamoCndeba 

meniu [9]: 

 

 

 

 

 

 

nax. 10.4. `modeli~ tipis obieqtis an teqsturi  

obieqtis asarCevi meniu 



GPPS World-Si modelebis damuSaveba da eqspluatacia 

 

223
 

GPSS World-s teqstis dasamuSaveblad gaaCnia teqsturi 

redaqtori. Tu saWiroa obieqti `modeli~-s Seqmna, maSin 

airCieT Model da gaixsneba teqsturi redaqtoris fanjara 

(nax. 10.5): 

  

 

 

 

 

 

 

 

 

 

 

nax. 10.5. teqsturi redaqtoris fanjara 

 

teqstur redaqtorSi farulad gamoiyeneba Courier 

NewFSrifti. es Srifti amartivebs teqstis svetebis 

gaTanabrebas modelSi da gansakuTrebiT   standartuli  

angariSisas, radgan  am  Sriftis  TiToeul simbolos 

gaaCnia Tanabari sigane. SesaZlebelia amFSriftis Secvla. 5.1 

magaliTis saTauri gaformebulia muqi SriftiT. Sriftis 

Secvla SesaZlebelia Semdegnairad: airCieT File ► Font menius 

brZaneba  da  gamoCndeba  fanjara, romelSic  SesaZlebelia  
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saWiro Sriftis dayeneba. daayeneT AcadNusx, Bold Italic, 10 (nax. 

10.6).  

 

 

 

 

 

 

 

 

 

 

 nax. 10.6. Sriftis dayenebis fanjara 

 

amis Semdeg airCieT Courier NewFSrifti, SeitaneT 

cxrilis saxeli VRem, Semdeg TABLE da misi operandebi. 

gadasvla ganaxorcieleT Tab tabulaciis Rilakis 

daxmarebiT. mesame striqonis analogiuria meoTxe da mexuTe 

striqonebi, gansxvaveba mxolod saxelis bolos nomerSia 

amisaTvis ki gamoiyeneT Edit ►Copy da Edit ►Paste brZanebebi. 

teqstis gamoyofili fargmentis amoWris, aslis Seqmnisa 

(kopirebis) da Casmis brZanebebs gaaCniaT igive daniSnuleba, 

rogorc sxva teqstur redaqtorebSi da maT nacvlad 

SesaZlebelia [Ctrl] + [X], [Ctrl] + [C], [Ctrl] + [V] Rilakebis 

kombinaciebis gamoyeneba. 

 



GPPS World-Si modelebis damuSaveba da eqspluatacia 

 

225
 

cxrilis saxelis redaqtirebis Semdeg miviRebT (nax. 

10.7): 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 10.7. teqsturi redaqtoris fanjara cxrilis 

gansazRvris brZanebebiT 

 

modelSi meSvide striqonis Sesatanad airCieT Srifti 

AcadNusx, Bold, 10. 

modelSi operatorebis Sesatanad airCieT menius 

brZaneba Edit ► Insert GPSS Bloks . . . , arCevis  Semdeg  gamova  

Semdegi  fanjara (nax.10.8).  gamosul  fanjaraSi airCieT 

GENERATE bloki da daawkapuneT mausis marcxena Rilakze.  
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nax. 10.8. GPSS-is blokebis meniu 

 gamoCndeba GENERATE blokis Seqmnis fanjara (nax. 10.9.), 

kursoriT A operandis velSi CawereT 600, xolo B operandis 

velSi _ 300. 

 

 

 

 

 

 

 

 

 

 

    

  nax. 10.9. GENERATE blokis              nax. 10.10. GENERATE 

blokis  Seqmnis fanjara (carieli)  Seqmnis fanjara (Sevsebuli) 
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velebSi gadasvlisaTvis gamoiyeneT Tab Rilaki. Semdeg 

Tab RilakiT an mausiT gadadiT Comment velSi da CawereT  

Semdegi komentari: I tipis kavSiris saSualebebis wyaro (nax. 

10.10). 

amis Semdeg daawkapuneT OK Rilakze. modelSi gaCndeba 

operatori 

GENERATE     600, 300  ; I tipis kavSiris 

saSualebebis wyaro  

ganagrZeT modelSi operatorebis Setana da miiRebT 

Semdegi saxis fanjaras (nax.10.11) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 10.11. teqsturi redaqtoris fanjaraSi 

5.1 magaliTis modelis fragmenti 
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teqstSi sxva cvlilebebis Sesatanad gamoiyeneba Edit 

menius punqtis sxva brZanebebi, romelTac igive daniSnuleba 

aqvT rac sxva teqstur redaqtorebSi. arasworad gakeTebuli 

cvlilebis gauqmebisaTvis anu failis wina mdgomareobaSi 

dasabruneblad gamoiyeneba menius brZaneba Undo (Ctrl + Z). 

brZaneba  Delete Line (Ctrl + D)  Slis kursoris  mier  

miTiTebul striqons, xolo brZaneba Insert Line (Ctrl + I) 

amatebs kursoris mier miTiTebuli striqonis bolos axal 

striqons. 

`modeli~ obieqtis Sesanaxad SeqmeniT saqaRalde Model. 

Semdeg airCieTFFile Save As … . gamosul fanjaraSi (nax. 10.12) 

Untitled saxelis nacvlad miuTiTeT magaliTi_5.1 da 

daawkapuneT Save As … (Ctrl + S) Rilakze, xolo failis 

gaxsnisaTvis airCieT brZaneba File ►Open (Ctrl + O). 

 

 

 

 

 

 

 

 

 

 

nax. 10.12. Save As … dialoguri fanjara 
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10.2. obieqti `modelirebis procesis~ Seqmna 

 

obieqti `modelirebis procesi~ warmoadgens obieqti 

`modeli~-s  translaciis Sedegad miRebul obieqts. obieqti 

`modeli~-s translaciisaTvis airCieT brZaneba Command 

►Greate Simulation( Ctrl + Alt + S ). am brZanebis mixedviT GPSS 

translatori amowmebs modelSi sintaqsuri Secdomebis 

arsebobas. sintaqsuri Secdomebis ararsebobisas transla-

tori aaqtiurebs yvela interaqtiul brZanebebs da 

fanjrebs, raTa SesaZlebeli iyos Tvalyuri adevnos 

modelirebis procesis mdgomareobas da misiT marTvas. 

xSirad obieqt `model~-Si adgili aqvs Secdomebs. 

davuSvaT, rom 5.1 magaliTSi  adgili  aqvs Secdomebs. 

magaliTad, mesame striqonis Setanisas Table-s nacvlad iyo 

akrefili Tale da Semdegi ori striqonis gadmowerisas igive 

saxis Secdomebi aqac ganmeorda. amitom obieqti 

`modelirebis procesi~ ar Seiqneba. JOURNAL fanjaraSi 

translatori gamoitans translaciis Secdomebis Sesaxeb 

Setyobinebebis sias (nax. 10. 13). 

 

 

 

N 
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nax. 10.13. JOURNAL  fanjara translaciis 

Secdomebis Sesaxeb Setyobinebebis siiT 

 

 

 

 

 

 

 

 

 

 

 

nax. 10.14. JOURNAL  fanjara Secdomebis ararsebobis Sesaxeb 

SetyobinebiT 
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Secdomebis gasworebis Semdeg ganmeorebiT tardeba 

translacia Command  ►Retranslate ( Ctrl + Alt + R) brZanebis 

saSualebiT. translatoris mier aRmoCenili Secdomebis 

ararsebobisas JOURNAL fanjaraSi gamoitaneba Sesabamisi 

Setyobineba (nax. 10.14). 

amis Semdeg gauSviT modelirebis procesi. amisaTvis 

airCieT Command  ► Start brZaneba. gamoCndeba dialoguri 

fanjara (nax. 10.15), romelSic SesaZlebelia 1-is Secvla 

nebismieri ricxviT (miuTiTeT modelis gaSvebis ricxvi). 

 

 

 

nax. 10.15. Start brZanebis dialoguri fanjara 

 

 

 

 

 

 

 

 

 

 

 

nax. 10.16. JOURNAL fanjara Sesrulebis Secdomis Sesaxeb 

SetyobinebiT 
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JOURNAL fanjaraSi gamoitaneba Semdegi saxis 

Setyobineba error Stop (nax. 10.16). Setyobineba  miuTiTebs, rom  

mocemul  modelSi  tranzaqti cdilobs erTarxiani 

mowyobilobis ganTavisuflebas, romelic ar iyo dakavebuli 

anu RELEASE blokSi Rem saxelis nacvlad unda iyos Rem1. 

obieqti `modelirebis procesi~ Seqmnilia. vidre 

SeudgebiT modelis gamarTvis process, testirebasa da mis 

eqspluatacias, ganvixiloT GPSS World-is saSualebebi, 

romlebic gamoiyeneba am dros. 

 

 

10.3. GPSS World-is brZanebebi 

10.3.1. interaqtiuli operatorebi 

 

mas Semdeg, rac warmatebiT dasrulda modelis pirveli 

translacia, Seiqmna: 

• blokebis Tanamimdevroba; 

• registrirebuli proceduris sia; 

• brZanebebis sia. 

yovelive es gadaecema obieqts `modelirebis procesi~. 

blokebis Tanamimdevroba da brZanebebis sia calke inaxeba. 

modelis pirveldawyebiTi translaciis Semdeg Seqmnil 

obieqts `modelirebis procesi~ SesaZloa gadavceT modelis 

nebismieri operatorebi. maT interaqtiul operatorebs 

uwodeben [18, 19]. eseni gaxlavT: 
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• brZanebebi; 

• blokebi. 

pirveldawyebiTi translaciis Seqmnis dros blokebis 

Tanamimdevroba momdevno ganmeorebiT translaciamde ar 

icvleba. interaqtiuli blokebi Sedis aRniSnul 

TanamimdevrobaSi. maTi translacia mimdinareobs damo-

ukideblad da gadaicema obieqtis `modelirebis procesi~ 

Sesasruleblad. amisaTvis maTi Sesvlisas iqmneba droebiTi 

bloki, romelic gamoiyeneba xeliT modelirebis reJimSi da 

Semdeg qreba. 

interaqtiul blokebs ewodebaT modelirebis `xeliT 

Setanis~ reJimis operatorebi. pirveldawyebiTi transla-

ciis   procesSi   aseve  iqmneba brZanebebis sia, romelic 

warmoSobs rigs. aRniSnuli brZanebebi iyofa swraf da nel 

brZanebebad. swrafad Sesrulebad brZanebebs miekuTvneba 

mxolod HALT da SHOW brZanebebi, xolo yvela danarCeni 

brZaneba ki _ nels. swrafad Sesrulebadi branebebi 

sruldeba maSinve, mas Semdeg rac gadaeca obieqts 

`modelirebis procesi~, xolo yvela danarCeni brZanebebi 

dgeba rigSi im brZanebebis Semdeg, romlebic jer kidev ar 

Sesrulda. 

GPSS World-is brZanebebi Tavisi daniSnulebis mixedviT 

iyofa or jgufad: 

• GPSS obieqtis gansazRvris brZanebebi; 

• modelirebis procesis marTvis brZanebebi. 
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10.3.2. GPSS-is obieqtebis gansazRvris brZanebebi 

 

• BVARIABLE _ gansazRvravs bulis cvlads; 

• EQU _ eniWeba momxmareblis cvladis mniSvneloba; 

• FUNCTION _ gansazRvravs funqcias; 

• FVARIABLE _ gansazRvravs cvlads; 

• INITIAL _ axdens inicializacias, anu cvlis logikuri 

gasaRebisa da matricis ujredis mniSvnelobas; 

• MATRIX _ gansazRvravs matricis ujredis 

SenarCunebul sidides; 

• QTABLE _ gansazRvravs rigis Sesaxeb statistikur 

monacemTa cxrils (Q-cxrilebi); 

• RMULT _ ayenebs pirveli Svidi SemTxveviT ricxvebis 

generatoris parametrebs; 

• START _ ayenebs dasasrulis mricxvelis mniSvnelobas 

da uSvebs models; 

• STORAGE _ gansazRvravs mexsierebis tevadobas 

(mravalarxian mowyobilobas) ; 

• VARIABLE _ gansazRvravs namdvil cvlads; 

• TABLE _  gansazRvravs cxrils. 

 

10.3.3. modelirebis procesis marTvis brZanebebi 

 

• CLEAR _ axdens dagrovili statistikuri monacemebis 

anulirebas da modelidan Slis yvela tranzaqts; 
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• CONDUCT _ uSvebs eqsperiments; 

• CONTINUE _ agrZelebs modelirebis process; 

• EXIT _ asrulebs muSaobas GPSS World-Tan; 

• HALT _ aCerebs modelirebis process da axdens 

rigidan yvela brZanebis waSlas; 

• INCLUDE _kiTxulobs da axdens modelis damatebiTi 

failis  translacias; 

• INTEGRATE _avtomaturad integrirebs momxmareblis 

cvladis drois mixedviT; 

• REPOR _ miuTiTebebs angariSis failis saxels an 

awarmoebs dauyovneblivi angariSis dakiTxvas; 

• RESET _ axdens SemTxveviTi ricxvebis generatoris 

statistikuri monacemebis nulSi dayenebas da 

awarmoebs samodelo drois wammzomis Camoyris gareSe 

warmarTvas; 

• SHOW _ awarmoebs gamosaxulebis gamoTvlas da 

Cvenebas; 

• STEP _ miuTiTebs blokSi tranzaqtebis Sesvlis 

SezRudul raodenobas; 

• STOP _ miuTiTebs SeCerebis pirobas, romelic 

efuZneba blokSi tranzaqtebis Sesvlis raodenobas; 

qvemoT ganxilulia modelirebis procesis marTvis 

brZanebebi. 
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10.3.3.1. CLEAR brZaneba 

 

eqsperimentis Casatareblad aucilebelia ramdenjerme 

TanamimdevrobiT iqnas gaSvebuli modeli, romelSic 

Setanili iqneba mciredi cvlilebebi. GPSS World-Si 

amisaTvis gamoiyeneba CLEAR brZaneba. mas gaaCnia Semdegi 

formati: 

 

CLEAR   [A] 

 

A operandi SesaZlebelia iyos ON (CarTuli) an OFF 

(gamorTuli) mdgomareobaSi. farulad igi imyofeba CarTul 

mdgomareobaSi. 

aRniSnuli brZanebis saSualebiT  modelirebis  procesi  

ubrundeba sawyis mdgomareobas. igi uzrunvelyofs yvela 

dagrovili statistikuri informaciis Camoyras, 

modelirebis procesidan iSleba yvela arasasurveli 

tranzaqti da GENERATE blokSi Sedis pirveli tranzaqti. 

am dros erTarxiani da mravalarxiani mowyobilobebi 

xelmisawvdomi xdeba, yvela blokis Semcveloba utoldeba 

nuls, SemTxveviTi ricxvebis generatori ar nuldeba. 

SeniSvna: Tu CLEAR brZanebaSi A operandi imyofeba OFF 

(gamorTuli) mdgomareobaSi, maSin ujredebi, matricis 

elementebi da logikuri gasaRebi Seucvleli rCeba. 
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10.3.3.2. CONDUCT brZaneba 

 

CONDUCT brZaneba gankuTvnilia eqsperimentis 

gasaSvebad. mas gaaCnia Semdegi formati: 

 

      CONDUCT   [A] 

 

A operandi warmoadgens eqsperimentis PLUS-

procedurebis gamoZaxebas. eqsperimenti SesaZlebelia 

winaswar iqnas daregistrirebuli obieqtSi `modelirebis 

procesi~. Tu zemoxsenebul obieqtSi argumentis gareSe 

imyofeba mxolod erTi eqsperimenti, maSin operandi ar 

gamoiyeneba. magaliTad:  

 

CONDUCT MyExperiment (Number of Tellrs, Starting Replicate 

Number) 

 

Plus eqsperimenti iseve gaiSveba rogorc nebismieri sxva 

procedura. momxmareblis cvladebi Number of Tellrs da Starting 

Replicate Number gamoiyeneba, raTa miuTiTos Tu eqsperimentis 

dros saidan daiwyos an sad ganagrZos modelis gaSveba. 

argumentebi gamoiTvleba da gadaecema ganxorcielebul 

eqsperiments. eqsperimentis dros misawvdomia mxolod HALT 

brZaneba, anu modelirebis procesSi momxmareblebis 

urTierTqmedeba SezRudulia. amasTan, momxmarebels gaaCnia 

SesaZlebloba  daayenos  mxolod  absoluturi  samodelo  
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dro ViewSimulation Clock brZanebis saSualebiT, xolo 

urTierTqmedebisaTvis saWiroa eqsperimentis SeCereba.  

 

 

10.3.3.3. CONTINUE  brZaneba 

 

CONTINUE brZaneba gankuTvnilia SeCerebuli 

modelirebis procesis aRdgenisaTvis. mas gaaCnia Semdegi 

formati: 

 

CONTINUE  

 
modelirebis procesi SeCerdeba dasrulebis pirobis 

Sesrulebisas, HALT brZanebis Setanisas Secdomis 

warmoSobis an normaluri dasrulebis SemTxvevaSi. pirobebi 

dgindeba STOP an STEP brZanebis saSualebiT. 

Tu modelirebis procesi SeCerdeba dasrulebis pirobis 

mixedviT CONTINUE brZaneba gauSvebs aRniSnul pirobas, 

magram ar waSlis mas. Tu igive piroba kvlav warmoiSveba 

modelirebis procesi kvlav SeCerdeba. dasrulebis piroba 

SesaZloa gamoiricxos STOP OFF brZanebis modelidan an 

naTlad waiSalos Blocks fanjaraSi. 

CONTINUE brZanebis gamoyeneba SeiZleba maSin, rodesac 

modelirebis procesi wydeba HALT brZanebiT. amgvarad 

HALT brZaneba Slis yvela brZanebas brZanebaTa rigidan da 

grZlldeba modelirebis procesi. 
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CONTINUE brZanebis damuSavebisas pirvel rigSi 

moiZieba dasrulebis mricxveli. Tu misi mniSvneloba ar 

udris nuls, maSasadame START brZanebis Sesruleba ar iyo 

dasrulebuli, maSin tranzaqtebis damuSavebis gagrZelebis 

mizniT Tavidan gamoiyeneba CONTINUE brZaneba. Tu 

dasrulebis   mricxvelis  mniSvneloba  udris   nuls,  

maSin  formirdeba standartuli angariSis saxiT. 

 

 

10.3.3.4 EXIT brZaneba 

 

GPSS World-Si EXIT brZaneba gankuTvnilia muSaobis 

seansis swrafad dasasruleblad. mas gaaCnia Semdegi 

formati: 

 

EXIT     [A] 

 

A operandi warmoadgens GPSS World-dan gamosvlis kods. 

A operandi gamoiyeneba obieqtebis `modeli~ da 

`modelirebis procesi~ failSi Caweris warmarTvisaTvis. 

dasaSvebi mniSvnelobebia: 

• 1 _ yvela obieqti SenarCundeba; 

• -1 _ yvela obieqti ar SenarCundeba; 

• 0 an farulad _ TiToeuli Secvlili faili iwvevs 

fanjris gamoCenas SekiTxviT misi Senaxvis Sesaxeb.  
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danarTis fanjris daxurvas agreTve emsaxureba 

biblioTekuri procedura EXIT (). magaliTad EXIT (-1) yvela 

obieqti ar SeinaxoT.  

GPSS World-Si gamoiyeneba muSaobis fonuri paketi, 

rodesac momxmarebelTan urTierTqmedebis gareSe saWiroa 

modelirebis garkveuli procesis warmarTva. EXIT brZaneba 

gamoiyeneba paketur reJimSi muSaobis seansis 

dasrulebisaTvis fanjrebis gareSe. amisaTvis modelSi 

Sedis EXIT 1 brZaneba an  EXIT (1) proceduris gamoZaxeba, 

raTa daxuros muSaobis seansi da Seinaxos yvela obieqti. 

  

 

10.3.3.5. HALT  brZaneba 

 

HALT brZaneba gankuTvnilia modelirebis procesis 

Sesawyvetad da rigidan yvela brZanebis wasaSlelad. mas 

gaaCnia Semdegi formati: 

 

HALT  

 

HALT brZaneba warmoadgens swraf brZanebas, amitom 

gamomdinare aqedan is ar Tavsdeba brZanebis rigSi da 

dauyovnebliv sruldeba. misi moqmedebis Sedegad 

modelirebis procesi wydeba da brZanebebis rigidan iSleba  

yvela darCenili brZanebebi. modelirebis procesis 

ganaxlebisaTvis gamoiyeneba CONTINUE brZaneba. 
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10.3.3.6. INCLUDE brZaneba 

 

GPSS World-Si INCLUDE brZaneba gankuTvnilia modelis 

damatebiTi failis Cawerisa da translaciisaTvis 

operatorebiT an brZanebis siiT. mas gaaCnia Semdegi 

formati 

 

INCLUDE [A] 

 

A operandi warmoadgens failis specifikacias. (failTan 

SeRwevis gzas). dasaSvebi mniSvnelobebia _ String, magaliTad: 

 

INCLUDE       “DanDon.txt~ 

    NCLUDE        “D:\Magaliti\DanDon.txt~  

  

pirvel magaliTSi failTan SeRweva ar warmoebs (ar 

arsebobs SeRwevis gza), ase rom igulisxmeba, rom faili 

miTiTebuli saxeliT imyofeba modelis saqaRaldeSi. meore 

SemTxvevaSi naCvenebia failTan SeRwevis gza. INCLUDE 

brZaneba warmoadgens swraf brZanebas. translaciisas is 

Seicvleba failiT. amitom INCLUDE brZaneba modelSi unda  

moTavsdes im adgilas, sadac unda iyos failSi Semavali 

operatorebi da brZanebebi. 

yvela damatebiT Setanili faili translatoris mier 

inomreba mTeli ricxvebiT, romlebic iwyeba nuliT. nuli 

nomeri mieniWeba obieqt-models. erTi failis ramdenjerme  
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Setanis SemTxvevaSi mieniWebaT unikaluri nomeri, anu 

failis TiToeuli Setana iwvevs gansxvavebuli blokebis 

Seqmnas. INCLUDE brZaneba uSvebs modelis failis 5 doneze 

CaSenebas. 

 

 

10.3.3.7. REPORT  brZaneba 

 

 REPORT brZaneba iwvevs standartuli angariSis 

damoukideblad Seqmnas. mas gaaCnia Semdegi formati: 

 

REPORT [A], [B] 

 
SeTavsebisaTvis datoveba. magaliTad: 

 

REPORT 

REPORT ,Now  

 

orive aRniSnuli Canaweri identuri gaxlavT da maT 

mivyavarT standartuli angariSis dauyovnebliv SeqmnasTan. 

rodesac obieqti modelirebis procesi xvdeba REPORT 

brZanebas, dauyovnebliv iwyebs IN Windows fanjaraSi 

parametrebis Sesabamisi standartuli angariSis Seqmnas, 

romelic imyofeba JurnalSi REPORT (angariSis) gverdze. 

Tu parametri In Windows dayenebulia, maSin iqmneba axali 

obieqti-angariSi, romelic   Seicavs   axal    standartul  
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angariSs. Semdeg is SeiZleba  iqnes  an ar iqnes Senaxuli 

failSi. 

Tu parametri In Windows ar aris dayenebuli, maSin 

Seiqmneba standartuli angariSi, romelsac mieniWeba 

momdevno rigiTi nomeri an moTavsdeba failSi. 

 

 

10.3.3.8. RESET  brZaneba 

 

modelis sawyisi pirobebi SeiZleba SesamCnevad 

gansxvavdebodes im pirobebisagan,  romelTac  adgili  aqvT  

sistemis  mdgradi  mdgomareobis miRwevisas. Tu samodelo 

sistema muSaobs ciklur reJimSi an warmoadgens Sualedur 

rgols, yvelaze mniSvnelovani SeiZleba aRmoCndes sistemis 

funqcionirebis Seswavla datvirTvis gazrdiT an 

SemcirebiT. aseTi tipis SeiZleba iyos samxedro 

daniSnulebis sistemaTa umetesoba. 

sistemis magaliTs, romlis muSaoba SeiZleba Sefasdes 

damyarebul reJimSi, warmoadgens sistemebi romlebic metad 

an/da naklebad Tanabrad funqcionirebs mTeli samodelo 

drois ganmavlobaSi. Sesabamisi statistikuri informaciis  

misaRebad arsebobs sami midgoma: 

1. modeli ise muSavdeba, rom sistemis funqcionirebis 

pirobebi mis dawyebidanve tipuri gaxlavT; 

2. sistema ise nela modelirdeba, rom nebismieri 

aratipuri statistikuri monacemis nakrebi  
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modelirebis  procesis dasawyisSive `CaiZireba~ tipur 

monacemebs Soris, romelTa Sekrebac moxdeba momdevno 

periodSi; 

3.  SesaZlebelia Semdegnairi qceva: daamodeloT 

sistemis muSaoba tipuri pirobebis warmoqmnamde; 

modelis mdgomareobis Seucvlelad moaxdineT am 

periodamde (dromde) Sekrebili statistikuri monace-

mebis ugulebelyofa; ganagrZeT modelireba, 

SeagroveT statistikuri monacemebi, romelzec ukve 

aRar axdens (ver moaxdens) gavlenas aratipuri 

situaciebi. 

pirveli midgoma modelis Semqmnelisagan moiTxovs 

muSaobis tipuri pirobebis codnas da maT modelSi Setanas. 

rTul sistemaTa modelebSi maTi Sesruleba saTuo gaxlavT. 

meore midgomisas saWiroa modelirebis procesis 

gagrZeleba im momentis dadgomamde, rodesac gaqreba 

Segrovil, araswor monacemTa  gavlena. rTuli 

sistemebisaTvis amgvari modelirebis fasi SeiZleba Zalian 

didi aRmoCndes, rac aRniSnul midgomas arasasurvels xdis. 

mesame midgoma aRmoCndeba gacilebiT ufro xelsayreli. 

modelirebis gansazRvrul stadiaze modelirebis Semdegi 

gagrZelebisaTvis ugulebelyaviT statistikuri monacemebi 

modelis modifikaciis gareSe. statistikis nulSi dayeneba 

modelirebis procesidan tranzaqtebis wauSlelad 

xorcieldeba RESET  brZanebis safuZvelze. mas gaaCnia 

Semdegi formati: 
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RESET 

 

CLEAR brZanebisgan gansxvavebiT RESET  brZaneba ar 

Slis tranzaqts modelirebis procesidan. RESET  brZaneba 

anulebs SemTxveviTi ricxvebs, generators ar ayenebs nulSi, 

ar axdens gavlenas absolutur samodelo drosa da 

tranzaqtebis numeraciaze. fardobiTi samodelo dro 

(RESET  brZanebis Semdeg bolo dro) dgeba nulSi. amgvarad, 

RESET  operatori sistemis funqcionirebis tipur pirobebSi 

warmoadgens statistikur monacemTa Sekrebis mosaxerxebel 

saSualebas. igulisxmeba, rom Tu modelirebis procesi 

grZeldeba didxans, maSin sistema Sedis stacionarul 

mdgomareobaSi. 

 

 

10.3.3.9. SHOW brZaneba 

 

SHOW brZaneba gankuTvnilia obieqti `modelirebis 

procesi~-s gadasacemad gamosaxuleba `gamoTvlis~ da 

Sedegebis Caweris MODEL fanjris mdgomareobis striqonSi. 

mas gaaCnia Semdegi formati: 

 

SHOW X 

 

X aris ariTmetikuli an logikuri gamosaxuleba. 
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SHOW brZaneba warmoadgens swrafs da Sesabamisad 

swrafad sruldeba. Tu gamosaxulebaSi imyofeba stra-ebi, 

maTi gamoTvla warmoebs aqtiur tranzaqtze 

damokidebulebiT. aqtiuri tranzaqtis ararsebobisas, anu 

rodesac modelirebis procesi jer kidev ar aris 

gaSvebuli, gamova Setyobineba Secdomis Sesaxeb. 

momxmareblis cvladebi, Tu isini gamoiyeneba 

gamosaxulebaSi, maT winaswar unda mieceT mniSvnelobebi 

EQU branebis saSualebiT. magaliTad: 

                                                   

SHOW    XN1 

       SHOW   N$Wde1/N$Wde2 

                                        SHOW   LOG (AC1) 

 

pirvel magaliTSi mdgomareobis  striqoni aCvenebs 

aqtiuri tranzaqtis nomers. meore magaliTSi _ Wde1 WdiT 

miTiTebul blokSi Sesuli tranzaqtebis ricxvis  Wde2 

WdiT miTiTebul blokSi Sesuli tranzaqtebis ricxvze 

gayofis Sedegs. mesame magaliTSi gamoiTvleba absoluturi 

samodelo drois naturaluri logariTmi da Sedegi gamova 

mdgomareobis striqonSi. 

 

10.3.3.10. STEP brZaneba 

 

STEP brZaneba gankuTvnilia modelirebis procesis dros 

blokebSi  tranzaqtebis  mocemuli   raodenobis  SesvlaTa  
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Sesrulebis organizebisaTvis. brZanebis formats gaaCnia 

Semdegi saxe: 

 

STEP [A] 

 

A operandi aris blokebSi tranzaqtebis SesvlaTa 

raodenoba. brZaneba: 

 

STEP 1 

 

gamoiyeneba modelirebis procesis nabij-nabij 

Sesasruleblad, anu modelirebis procesi Cerdeba (wydeba) 

blokSi tranzaqtis erTi Sesvlis Sedeg. amasTan erTad, 

JOURNAL fanjaraSi gamoCndeba drois, aqtiuri tranzaqtis 

nomris, aqtiuri tranzaqtis mqone mimdinare blokisa da 

aqtiuri tranzaqtis Sesasvlelad gankuTvnili momdevno 

blokis Semcveli Setyobineba. 

STEP brZaneba moxerxebulia modelirebis procesis 

testirebis (gamarTvis) dros. modelirebis procesis nabij-

nabij Sesruleba JOURNAL fanjris garda dinamiurad 

aisaxeba BLOCKS (blokebi) fanjaraSi, rac saSualebas 

iZleva Tvalyuri miedevnos tranzaqtebis moZraobis gzebs 

da ra Tqma unda, modelis muSaobis logikas.  

STEP brZaneba SeiZleba Sewyvetil iqnas Rilakebis 

kombinaciiT [Ctrl]+[Alt]+[l] an `mausze~ dawkapunebiT BLOCKS 

(blokebi) fanjaraSi. 
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10.3.3.11. STOP brZaneba  

 

STOP brZaneba gankuTvnilia modelirebis procesis 

SeCerebis (Sewyvetis) pirobis dasadgenad an mosaxsnelad 

(gasauqmeblad). brZanebis formats gaaCnia Semdegi saxe: 

 
STOP [A], [B], [C] 

 

A operandi aris tranzaqtis nomeri; 

B operandi _ blokis nomeri; 

 

 

C operandi  _ brZanebis mdgomareobis alami, SesaZloa 

iyos ON an OFF, farulad imyofeba ON mdgomareobaSi. 

magaliTad: 

 

STOP   34, 26 

 

mocemul brZanebas Seaqvs piroba, romelic gamoiwvevs 

modelirebis procesis SeCerebas (Sewyvetas), rodesac 

nomeri 34 tranzaqti Seecdeba Sevides nomer 26 blokSi. 

mdgomareobis striqonSi da JOURNAL-is yvela gaxsnil 

fanjaraSi gadaicema dro, aqtiuri tranzaqtis nomeri, 

aqtiuri tranzaqtis mqone mimdinare bloki da mis 

Sesasvlelad gankuTvnili momdevno bloki. 
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modelirebis procesis gagrZelebis mizniT gamoiyeneba 

brZaneba  CONTINUE. es brZaneba ar xsnis SeCerebis 

(Sewyvetis) pirobas. Tuki aRniSnuli piroba xelaxla 

Sesruldeba, modelirebis procesi kvlav SeCerdeba 

(Sewydeba). Sewyvetis yvela pirobaTa mosaxsnelad 

aucilebelia gamoviyenoT brZaneba: 

 

STOP , , OF 

F 

 moviyvanoT brZanebis magaliTebi: 

 

STOP   83 

STOP   83 , , OFF 

STOP   ,Wde2 

STOP   ,Wde2, OFF 
 

pirveli brZaneba wyvets modelirebis process, rodesac 

nomeri 83 tranzaqti xdeba aqtiuri. meore brZaneba xsnis 

pirveli brZanebiT dadgenil (dawesebul) pirobas. mesame 

brZaneba iwvevs modelirebis procesis Sewyvetas, rodesac 

nebismieri tranzaqti cdilobs Sevides Wde2 WdiT 

miTiTebul blokSi. meoTxe brZaneba auqmebs aRniSnul 

pirobas. 

testirebis etapze STOP brZanebis saSualebiT SeiZleba 

Tvalyuri vadevnoT modelirebis procesis Sesrulebis 

marTebulobas.  
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10.4. GPSS World–is fanjrebi 

 

modelirebis procesis warmarTvaze, mis testirebasa da 

gamarTvis etapze brZanebebis moqmedebis Tvalyuris 

sadevneblad gamoiyeneba aTi grafikuli fanjara [16]. 

obieqtebis tipebis mixedviT fanjrebi iyofa Semdeg 

kategoriebad: 

• blokebi (Blocks); 

• gamosaxulebebi (Expression); 

• mowyobilobebi (Facilities); 

• logikuri gasaRebebi (Logicswitches); 

• matrica (Matrix); 

• grafiki (Plot); 

• rigebi (Queues); 

• ujredebi (Savevalues); 

• mexsierebebi (Storages); 

• cxrilebi (Table). 

fanjara Blocks gviCvenebs blokebSi tranzaqtebis Sesvlas. 

igi `mausis~ an klaviaturis meSveobiT saSualebas iZleva 

dadgenil an waSlil iqnan sakontrolo wertilebi da 

vizualurad miadevnos Tvalyuri tranzaqtebis 

gadaadgilebas.   

fanjara Expression gankuTvnilia Plus-gamosaxulebaTa 

nebismieri raode-nobis cvlilebebze Tvalyuris sadevnelad. 
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Plot fanjris meSveobiT erTdroulad SesaZlebelia 

mravalferiani grafikebis nebismieri raodenobis Tvalyuris 

devneba. aRniSnuli grafikebi SeiZleba SevinaxoT an/da 

davbeWdoT. TiToeul fanjaras integrirebadi cvladebis 

CaTvliT SeuZlia gamoitanos cvladebis erTidan rvamde 

grafiki. grafikebs SeuZliaT masStabireba nebismieri 

mimarTulebiT. 

fanjara Table warmoadgens dinamikur histogramas, 

romelic sasargebloa rogorc monacemTa  Segrovebis, aseve  

gamonatyorcnebis Ziebaze, agreTve  warmomSobi albaTuri 

ganawilebis msgavsebis Sesafaseblad. 

fanjrebi Blocks, Facilities, Logicswitches, Queues, Savevalues, 

Storages gaaCniaT dawvrilebiTi mimoxilva da zogadi 

mimoxilva. isini yovelTvis ixsneba dawvrilebiTi 

mimoxilviT. zogad mimoxilvaze gadasvla warmoebs View ►  

Entity Details (saxeoba ► dawvrilebiTi mimoxilva) meSveobiT. 

dinamikuri fanjrebis garda  GPSS World-Si 

xelmisawvdomia Semdegi mdgomareobis kadrebi: 

• mimdinare movlenaTa siisaTvis (CEC Snapshot); 

• samomavlo movlenaTa siisaTvis (FEC Snapshot); 

• calkeuli tranzaqtebisaTvis (Transaction Snapshot); 

• ricxviTi jgufebisaTvis (Numeric Groups Snapshot); 

• tranzaqtebis jgufebisaTvis (Transaction Groups 

Snapshot); 

• momxmareblis siebisaTvis (Userchains Snapshot). 
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SeniSvna: dinamikuri fanjrebi avtomaturad ganaxldeba 

modelirebis procesis cvlilebis Sesabamisad. dinamikuri 

fanjrebisagan gansxvavebiT mdgomareobis kadrebi 

warmoadgens cvalebadi obieqtebis statikur asaxvas, 

romlebic dafiqsirebulia drois raRac momentSi 

Sesrulebadi modelirebis procesSi, anu mdgomareobis 

kadrebi dinamikurad ar aRdgeba. 

 

 
 

10.5. modelebis gamarTva 

 

gaxseniT adre Seqmnili modeli, magaliTi_5.1. amisaTvis 

airCieT brZaneba File ►Open, Semdeg magaliTi_5.1.gps da 

daaWireT Open Rilaks. airCieT brZaneba Edit ► Settings (nax. 

10.17) da gadadiT gverdze (CanarTze) Function Keys 

(funqcionaluri Rilakebi) (nax. 10.18). [F8] da[F9] Rilakebis 

gverdiT akrifeT Semdegi ori brZaneba: 

 

SHOW    Q$Rem1 

SHOW    Q$Rem2 

 

daawkapuneT OK Rilakze.  
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nax.10.17. `Simulation~ gverdi modelis dayenebis Jurnalis 

fanjaraSi  

 

 

 

 

 

 

 

 

 

 

 

 

nax.10.18. `Function Keys~ gverdi  

modelis dayenebis Jurnalis fanjaraSi  
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Tu dauSviT Secdoma, magaliTad SeitaneT mxolod 

Q$Rem1 OK Rilakze daWeris Semdeg gamoCndeba Semdegi 

Setyobineba: `Syntax error in operator. Invalid SNA. Expecting a label 

or GPSS Verb~ _ `operatorSi DdaSvebulia sintaqsuri saxis 

Secdoma. miuwvdomelia stra. Qnavaraudevia GPSS-s Wde an 

zmna~. Tu Secdoma ar aris daSvebuli, maSin aRniSnuli 

brZanebebi mimagrebulia funqcionalur RilakebTan. 

modelirebis procesis  Sesrulebisas  Sesabamis  Rilakebze  

daWerisas SeiZleba interaqtiulad gamoikvlioT RemQ1 da 

RemQ2 rigebis mimdinare sigrZeebi. 

gauSviT modelirebis procesi. airCieT Command ►Greate 

Simulation. agreTve gaxseniT Blocks fanjara  Window ►Simulation 

Window ►Blocks Window brZanebis saSualebiT (nax. 10.19). 

 

 

 

 

 

 

 

 

 

 

nax. 10.19. Blocks ( blokebi ) da Journal ( Jurnali) fanjrebi  

magaliT_5.1-is modelSi 
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imisaTvis rom, nomer 25 aqtiur tranzaqtze muTiToT 

SeCerebis piroba airCieT  brZaneba  Command ► Custom … da  

dialogur fanjaraSi akrifeT STOP 25 Semdeg daawkapuneT Ok 

Rilakze (nax. 10.20). 

 

 

 

 

 

 

nax. 10.20. fanjara Command ► Custom … 

mTavar meniuSi airCieT brZaneba Command ► START da 

dialogur fanjaraSi 1-is nacvlad akrifeT 100, Semdeg OK. 

gamova Setyobineba imis Sesaxeb, rom modelirebis procesSi 

nomeri 25 tranzaqti SeCerda blokSi Sesvlis dros 

pirvelive mosinjvisas (nax. 10.21). mocemul SemTxvevaSi es 

iyo pirveli GENERATE bloki. 

 

 

 

 

 

 

 

nax. 10.21. Setyobineba Journal fanjaraSi tranzaqtis SeCerebis 

Sesaxeb  
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axla daiwyeT modelirebis procesis Sesruleba bijur 

reJimSi, amisaTvis gamoiyeneT [F5] funqcionaluri Rilaki, 

romelzec mibmulia modelis dayenebis JurnalSi brZaneba 

STEP 1 (ix. nax. 10.20). moxseniT SeCerebis piroba. amisaTvis 

airCieT brZaneba Window ► Simulation Snapshot ►User Stops 

(fanjara ►modelirebis procesis kadri ►SeCerebis piroba) 

moniSneT 25 da daaWireT Remove Rilaks, Semdeg OK. 

[F5]  funqcionaluri  Rilakis saSualebiT  gamoiZaxeT  

brZaneba STEP 1, igives gakeTeba SesaZlebelia  [Ctrl] + [Alt] + 

[1] Rilakebis kombinaciiT an airCieT mTavari menius brZaneba  

Command ►STEP 1. 25-e nomeri tranzaqti Seva GENERATE 

blokSi. amis danaxva SesaZlebelia Journal fanjris trasul 

SetyobinebaSi. 

axla gamovikvlioT modelirebis procesis zogierTi 

maCveneblebi. airCieT brZaneba Command ►SHOW ... da 

dialogur fanjaraSi akrifeT Q$RemQ, Semdeg OK (nax. 10.22). 

 

 

 

 

 

 

 

nax. 10.22. Command ►SHOW ... dialoguri fanjara 
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gaumarTavi kavSiris saSualebebis RemQ saerTo rigis 

sigrZe aisaxeba mTavari fanjris Journal fanjaraSi 

mdgomareobis striqonSi. SeitaneT brZanebebi, romlebic 

mibmulia [F8]  da [F9] funqcionalur RilakebTan. [F8]  

Rilakze daWerisas mTavari fanjris mdgomareobis 

striqonSi da Journal fanjaraSi aisaxeba I tipis gaumarTavi 

kavSiris saSualebebis rigis sigrZe, xolo [F9] _ II tipis 

gaumarTavi kavSiris saSualebebis rigis sigrZe. 

airCieT Window ► Simulation Window ►Queues Window 

brZaneba. gaixsneba fanjara rigebis mdgomareobis 

dawvrilebiTi mimoxilviT (nax. 10.23). rigebis parametrebis 

cvlilebis dakvirvebisaTvis daaWireT [F5] Rilaks 

ramdenjerme da daxureT fanjara. 

 

 

 

 

 

 

 

 

 

 

 

nax.10.23. Queues (rigis) fanjara. dawvrilebiTi mimoxilva 
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airCieT Window ► Simulation Window ►Facilities Window 

brZaneba (fanjara ► modelirebis procesis fanjara►► 

`mowyobilobis~ fanjara). gaixsneba fanjara mowyobilobis 

Sesabamisi mimoxilviT (nax. 10.24). erTarxiani  mowyobilobis  

mdgomareobis cvlilebis dakvirvebisaTvis daaWireT [F2] 

Rilaks (igives gakeTeba SesaZlebelia  [Ctrl] + [Alt] + [C] 

Rilakebis kombinaciiT an airCieT mTavari menius brZaneba  

Command ► CONTINUE), xolo Semdeg [F4] Rilaks (igives 

gakeTeba SesaZlebelia  [Ctrl] + [Alt] + [H] Rilakebis kombi-

naciiT an airCieT mTavari menius brZaneba  Command ► 

HALT). 

 

 

 

 

 

 

 

 

 

 

 

nax.10.24. Facilities (mowyobilobis) fanjara. dawvrilebiTi 

mimoxilva 
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Facilities fanjaraSi saerTo mimoxilvisaTvis airCieT View 

►Entity Details  (daTvaliereba ►dawvrilebiT) brZaneba. 

gaxsneba fanjara (nax. 10.25).   

 

 

 

 

 

 

 

 

nax.10.25. Facilities (mowyobilobis) fanjara. saerTo mimoxilva 

 

daaWireT [F2] funqcionalur Rilaks, Semdeg ki [F4] 

funqcionalur Rilaks. yuradReba miaqcieT Rem1 da Rem2 

mowyobilobebis mdgomareobis cvlilebas. mowyobilobis 

mimTiTebeli niSnis feri icvleba nacrisferidan (rodesac 

is Tavisufalia) wiTliT (rodesac is dakavebulia). niSnis 

marjvena mxares patara TeTri feris zoli migvaniSnebs 

patara rigis Sesaxeb. didi TeTri feris zoli migvaniSnebs 

imaze, rom rigis sigrZe aRemateba aT tranzaqts. daxureT 

Facilities fanjara. 

Blocks fanjris orive forma misaRebia. zogjer saWiroa 

imis codna sad grovdeba tranzaqtebi, zogjer ki saWiroa 

tranzaqtebis raodenobis  zusti codna sxvadasxva 

blokebSi. 
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gaxseniT fanjara Expression (gamosaxuleba). airCieT 

Window ►Simulation Window   ► Expression Window (fanjara ► 

modelirebis procesis fanjara ► `gamosaxulebis~ fanjara)  

brZaneba. gaixsneba fanjara Edit Expression (gamosaxulebis 

redaqtori) (nax. 10.26). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 10.26. Edit Expression (gamosaxulebis redaqtoris) fanjara 

Setanili gamosaxulebebiTa da maTi WdeebiT 

 

gamosaxulebis redaqtori dakiTxavs Wdesa da 

gamosaxulebas, romlis gamoTvlasac Tqven apirebT. 

amisaTvis dialogur fanjaraSi Label (Wde) velSi SeitaneT: 
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dro 

Expression  velSi SeitaneT: 

AC1 

 

daaWireT View Rilakze da Semdeg ki  Memorize (damaxsovreba) 

Rilakze. amis gakeTeba saWiroa imisaTvis, raTa mimdinare 

modelirebis procesSi gvaCvenos am gamosaxulebis 

mniSvnelobebi da davaTvalieroT aRniSnuli gamosaxuleba 

modelirebis procesis Senaxvis Semdeg da misi ganmeorebiT 

gaSvebisaTvis. 

dialogur fanjaraSi  Label (Wde) velSi nacvlad dro 

SeitaneT: 

 

aqtiuri tranzaqti 

 

AC1–is nacvlad SeitaneT: 

XN1 

 

kvlav daaWireT View da Memorize Rilakebs. am Rilakebze 

daWera aucilebelia yoveli Wdis an gamosaxulebis Setanis 

Semdeg. 

SeitaneT Wde da mesame gamosaxuleba: 

 

remontis albaToba 

(N$Wde1/QC$RemQ) 
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 kvlav daaWireT View da Memorize Rilakebs. da bolos 

OK. Tqven dainaxavT absolutur samodelo dros, aqtiuri 

tranzaqtis nomers da kavSiris  saSualebebis   remontis    

albaTobas  (nax. 10.27). daakvirdiT gamosaxulebis mniSvnelo- 

bebis cvlilebas. daaWireT [F2] Rilaks  da Semdeg ki [F4] 

Rilaks.  

 

 

 

 

 

 

 

 

nax. 10.27. Expression fanjara 

 

axla daxureT Expression fanjara Semdeg isev gaxseniT. 

gaxsnil Edit Expression fanjaraSi (ix. nax. 10.25) 

gamosaxulebebi da maTi Wdeebi Senaxulia mxolod Memorized 

Expressions (Senaxuli gamosaxulebebi) siaSi.  airCieT is 

gamosaxuleba, romelic gsurT rom aisaxos. amisaTvis 

saWiroa airCioT gamosaxuleba Memorized Expressions siaSi  da 

daaWireT View Rilaks. airCieT dro da daaWireT View 

Rilaks, Semdeg ki _ remontis albaTobas da kvlav daaWireT 

View Rilaks. orive gamosaxuleba gamoCndeba  velSi  Window  
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Contents. daaWireT OK. amis Semdeg Tqven dainaxavT Expression 

fanjaras, romelic aCvenebs orive tipis gaumarTavi kavSiris 

saSualebebis absolutur samodelo drosa da remontis 

albaTobas. daxureT fanjara. 

daasruleT modelirebis procesi, daxureT yvela 

fanjara obieqti `modeli~-s garda. Tavidan airCieT Command 

► Greate Simulation  (brZaneba ► modelirebis procesis Seqmna) 

brZaneba. 

airCieT Window ►Simulation Window ► Plot Window (fanjara 

► modelirebis procesis fanjara ► `grafikis~ fanjara) 

brZaneba. gamoCndeba Edit Plot fanjara (grafikis redaqtori) 

(nax. 10.28).  

 

 

 

 

 

 

 

 

 

 

 

 

nax. 10.28. dialoguri fanjara Edit Plot (grafikis  redaqtori)   

Setanili monacemebiT 
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Tqven xedavT, rom es fanjara hgavs Edit Expression 

fanjaras (gamosaxulebebis redaqtori). Edit Plot fanjara 

gankuTvnilia RerZebis, gamosaxulebebisa da sxva saerTo 

monacemebis, maT Soris grafikebis mosacemad. 

grafikis RerZebis gagebis TvalsazrisiT Label velSi 

SeiZleba SeitanoT: 

 

remontis albaToba 

 

Expression velSi SeitaneT pirveli cvladi grafikis 

asagebad: 

(N$Wde1/QC$RemQ) 

 

mosalodneli remontis albaToba ganisazRvreba, rogorc 

gamarTuli kavSiris saSualebebis damokidebuleba remontSi 

Sesul kavSiris saSualebebTan.  

velSi Title  (saTauri) SeitaneT grafikis saTauri, 

romelic aRwers orive cvlads _ remontis Sesrulebis 

albaTobas da remontis dros. akrifeT: 

 

remontis albaToba da remontis dro 

 

TiToeuli grafikisaTvis unda miuTiToT drois 

intervali. saWiroa es intervali didi gaakeToT, raTa 

grafiki ar iyos patara da igi TvalsaCinod gamoiyurebodes. 

SeitaneT   X  RerZis  drois  intervali. velSi  Time Range  
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(drois intervali) akrifeT 43 200 (modelirebis dro 

gamravlebuli gaSvebis raodenobaze). Y RerZSi farulad 

miTiTebulia 0-dan 100-mde mniSvnelobebi. daayeneT 10.  

daaWireT Plot (ageba) Rilaks da Semdeg ki _ Memorize ( 

damaxsovreba) Rilaks. 

SeitaneT meore cvladi. amisaTvis Label velSi SeiZleba 

akrifoT: 

 

remontis dro 

 

Expression (gamosaxuleba) velSi SeitaneT: 

 

((QT$RemQ + FT$Rem1)/1000) 

 

remontis saSualo dro ganisazRvreba, rogorc rigSi 

yofnis saSualo droisa da uSualod remontSi yofnis 

saSualo drois jami. ase, rom albaToba ar SeiZleba 

aRematebodes 1-s, xolo remontis dro unda aRematebodes 

1000, amitom remontis droisaTvis Semotanilia masStabis    

0, 001. am SemTxvevaSi SesaZlebelia erT fanjaraSi 

gadafurcvlis gareSe daakvirdeT orive grafiks.  

daaWireT Plot (ageba) Rilaks da Semdeg ki _ Memorize ( 

daimaxsovreT) Rilaks. da bolos OK. Plots (grafikis) fanjara 

SeiZleba gamoiyurebodes 10.29 naxazze warmodgenili saxiT.  
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nax. 10.29. Plot (grafikis)  fanjara 

 

Tu Tqven fanjaras gaxsniT ara modelirebis procesis 

gaSvebamde, aramed misi mimdinareobisas, maSin 10.29 naxazze 

warmodgenili suraTis nacvlad miiRebT sul sxva suraTs. 

axla gauSviT modelirebis procesi da gaSvebis ricxvi 

miuTiTeT 10. gaSvebis miTiTebuli ricxvis Semdeg Plots 

(grafikebis) fanjara SeiZleba gamoiyurebodes 10.30 naxazze 

warmodgenili saxiT. 
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nax.10.30. Plots (grafikebis) fanjara ori agebuli grafikiT 

 

erT fanjaraSi SeiZleba aagoT rvamde grafiki. amisaTvis 

saWiroa SeitanoT Sesabamisi raodenobis Wdeebi da 

gamosaxulebebi. 

daxureT Plots (grafikebis) fanjara. airCieT File  ► Save 

brZaneba. faili SeinaxeT magaliTi_5.1 saxeliT. daxureT 

yvela gaxsnili fanjara. ganagrZeT modelirebis procesis 

Senaxva. 
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airCieT File  ► Open brZaneba. fanjris qveda nawilSi 

gamosul siaSi airCieT failis tipi  Simulation  (modelirebis  

procesi). Semdeg  dialoguri fanjris zeda nawilSi airCieT 

magaliTi_5.1 da daaWireT Open Rilaks. gaixsneba Senaxuli 

modelirebis procesi. airCieT Window ► Simulation Window 

►Plot Window (fanjara ►modelirebis procesis fanjara ► 

grafikis fanjara) brZaneba. gamoCndeba Edit ►Plots fanjara. 

Memorized  siaSi (Senaxuli gamosaxulebebi) gamoyaviT 

pirveli QWde  da daaWireT  Plot  (ageba) Rilaks, Semdeg 

meore Wdes da agreTve Plot (ageba) Rilaks. SeitaneT Title 

velSi grafikis saTauri `remontis albaToba da remontis 

dro~, velSi Time Range (drois intervali) _ 43 200, velSi 

Max Value (maqsimaluri mniSvneloba) _ 10. axla ki yvelaferi 

mzad aris grafikebis asagebad (nax.10.30). 

modelirebis procesi Senaxuli iyo START  10 brZanebaSi 

miTiTebuli gaSvebis ricxvis dasrulebisas, amitom Tavidan 

airCieT START brZaneba da miuTiTeT gaSvebis saWiro 

ricxvi. grafikis SeCereba SesaZlebelia [F4] Rilakis 

saSualebiT, xolo gagrZelebisaTvis daaWireT [F2] Rilaks. 

daxureT Plots fanjara. 

airCieT Window ► Simulation Window ►Table Window 

(fanjara ► modelirebis procesis fanjara ► cxrilis 

fanjara) brZaneba. gamosul Open Table fanjaraSi airCieT 

VrRem da daawkapuneT OK (nax.10.31). 
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nax. 10.31. Open Table dialoguri fanjara 

 

Tqven dainaxavT rom, VrRem cxrilis safuZvelze agebul 

grafikze X da Y RerZebis garda araferi ar aris naCvenebi. 

gauSviT modelirebis procesi da miuTiTeT START 

brZanebaSi 10. daakvirdiT diagramis cvlilebas. aTi gaSvebis 

Semdeg gamoCenil histogramaze naCvenebia, rom orive tipis 

gaumarTavi kavSiris saSualebebis saSualo dro Seadgens 

504, 695, saSualo standartuli gadaxra ki _  247, 982 (nax. 

10.32).  

daxureT yvela fanjara da kvlav gauSviT modelirebis 

procesi. airCieT Window ► Simulation Window ►Blocks Window 

(fanjara ► modelirebis procesis fanjara ► blokebis 

fanjara) brZaneba. Blocks fanjaraSi airCieT TRANSFER  

bloki (me-10 bloki). amisaTvis `mausis~ maCvenebeli miitaneT 

meaTe blokTan da daawkapuneT. Semdeg daaWireT Place Rilaks 

Blocks fanjaraSi instrumentebis panelze. 
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nax. 10.32. Table (cxrilis) fanjara  

 

meaTe blokSi moTavsdeba gaCerebis piroba. amis gakeTeba 

agreTve SesaZlebelia mTavari fanjris interaqtiuli 

brZanebebis daxmarebiT.  gauSviT modelirebis procesi. 

airCieT Command ► START  brZaneba da gamosul dialogur 

fanjaraSi akrifeT 10, daawkapuneT OK. modelirebis 

procesi SeCerdeba rodesac momdevno tranzaqti ecdeba 

TRANSFER blokSi Sesvlas (nax. 10. 33).  
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nax. 10.33. TRANSFER blokSi Sesuli tranzaqtis SeCereba 

 

waSaleT SeCerebis piroba TRANSFER blokSi. amisaTvis 

airCieT Window ► Simulation Snapshot ►User Stops (fanjara ► 

modelirebis procesis kadri ► SeCerebis piroba) brZaneba, 

daaWireT Remove All (waSaleT yvela) Rilaks da Ok (nax. 10.34). 

 

 

 

 

 

 

nax. 10.34. fanjara Stop Conditions (SeCerebis piroba) 
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modelis gamarTvisa da testirebisas aseve gamoiyeneba 

angariSebi. gadavideT maT ganxilvaze. 

 

 
10.6. angariSebi 

 

modelis muSaobis damTavrebisTanave sistema 

avtomaturad qmnis angariSs. statistikuri informacia 

gamoitaneba mxolod im obieqtebis Sesaxeb, romlebic 

imyofeba modelSi. zogadad, standartuli angariSi modelis 

saerTo maxasiaTeblebis garda Seicavs Semdeg monacemebs: 

• modelis obieqtebis saxelebis; 

• modelis blokebis; 

• mowyobilobebis; 

• mravalaxiani mowyobilobebis; 

• rigebis; 

• momxmareblis siebis; 

• statistikuri cxrilebis; 

• matricebis; 

• tranzaqtebis jgufebis; 

• ricxviTi jgufebis; 

• logikuri gadamrTvelebis; 

• SenarCunebuli sidideebis; 

• mimdinare movlenaTa siebis; 

• samomavlo movlenaTa siebis Sesaxeb. 
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mimdinare da samomavlo movlenaTa siebis gamotanis 

aucileblobas gansazRvravs START brZanebis D operandi. 

Tu D operandi ar udris nuls, maSin siebi gamoitaneba. 

angariSis gamotana SesaZlebelia dablokil iqnas. 

amosaTvis START brZanebis B operandis velSi aucilebelia 

Caiweros NP. standartuli angariSebis Seqmna aseve 

SesaZlebelia modelis dayenebis Jurnalis Reports 

(angariSebi) gverdze Create Standart Reports (standartuli 

angariSebis Seqmna) almis moxniT. 

TiToeul angariSs eniWeba saxeli. es saxeli farulad 

iqmneba modelis failis saxelidan, am failidan Seqmnili 

modelirebis procesis rigiTi nomridan da mocemuli 

modelirebis procesis angariSis nomridan. angariSis 

numeracia iwyeba 1-dan. angariSis mqone failebs gaaCniaT 

gafarToeba .qpr. magaliTad, magaliTi_5.1.1.1.qpr, 

magaliTi_5.1.1.2.qpr  da sxv. romelime angariSebis waSlisas 

maTi rigiTi nomrebi muSaobis seansSi  iqneba 

araTanamimdevrobiT.  

sistemis mier formirebuli angariSis saxelis Secvla 

momxmarebels ar SeuZlia. angariSebi warmoadgens 

specialurad daformatebul failebs. Tu iqmneba imis 

aucilebloba, rom raime angariSi Senaxul iqnas 

momxmareblis saxeliT unda moxdes aslis gadaReba  

gacvlis buferSi, xolo misgan _ Sesabamis failSi.  Report  
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(angariSi) fanjridan SesaZlebelia nebismieri angariSis 

dabeWdva File ► Print mTavari menius brZanebis saSualebiT. 

angariSi SesaZlebelia davayenoT Semdegnairad. amisaTvis 

gaxseniT  modeli magaliTi_5.1. airCieT  Edit ► Settings 

(redaqtireba ► dayeneba), gadadiT Reports (angariSebi) 

gverdze (nax. 10.35). Tqven dainaxavT GPSS-is obieqtebis 

CamonaTvals, romelTa Sesaxeb monacemebi farulad 

CairTveba angariSebSi. momxmereblis survilisamebr 

obieqtebis CamonaTvali SeiZleba Seicvalos Sesabamisi 

almebis moxsniTa da dayenebiT. 

 

 

 

 

 

 

 

 

 

 

nax. 10.35. modelis dayenebis Jurnalis 

 Reports (angariSebis) gverdi 

 

gauSviT modelirebis procesi. misi dasrulebisTanave 

avtomaturad gamoCndeba Report (angariSis) fanjara (nax. 

10.36). es fanjara teqstis redaqtirebis,Sriftebis Secvlis, 
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teqstis ferisa da dabeWdvis saSualebas iZleva. angariSis 

failis Senaxvis Sesaxeb gamosul SekiTxvaze upasuxeT No.  

 

 

 

 

 

 

 

 

 

 

nax. 10.36. Report (angariSis) fanjara 

 

gamoiyeneT Report  brZaneba angariSis misaRebad drois im 

momentSi, rodesac tranzaqti Seecdeba Sevides Tqveni 

interesis sferoSi moqceul blokSi. amisaTvis daawkapuneT 

Journal (Jurnali) fanjris nebismier adgilze. airCieT 

Command ►CLEAR ( brZaneba ►gasufTaveba) brZaneba, Semdeg 

Window ►Simulation Window ► Blocks Window (fanjara ► 

modelirebis procesis fanjara ►►`blokebis~ fanjara). 

Blocks fanjaraSi airCieT TERMINATE (21-e bloki) bloki, 

Semdeg daaWireT Blocks fanjaris instrumentebis panelze 

Place (moTavseba) Rilakze. 21-e blokSi moTavsebuli iyo 

SeCerbis piroba. airCieT Command ►START brZaneba, 1-is 

nacvlad akrifeT 100 da daawkapuneT OK Rilakze.  amis Semdeg 
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modelirebis procesi SeCerdeba da tranzaqti SeCerdeba me-

20 blokSi, romelic miTiTebulia Wde1 WdiT. airCieT 

Command ►Custom (brZaneba ► arCeva ) brZaneba, SeitaneT 

REPORT da OK. maSinve gamoCndeba angariSebis fanjara 

drois im momentisaTvis, rodesac SeCerda modelirebis 

procesi.  

 



 

 

 

 

 

 

 
 XI Tavi 

teqsturi obieqtebisa da monacemTa nakadebis gamoyeneba 

 

modeli warmoadgens operatorebis nakrebs, romlebic 

Sedis erT obieqtSi `modeli~ da araaucilebeli teqsturi 

obieqtebis nebismier raodenobaSi. 

teqsturi obieqtebi modelis operatorebis nakrebebiT 

obieqts  `modeli~ uerTdeba INCLUDE brZanebis safuZvelze 

(ix. 10.3.3.6). INCLUDE operatorebi aseve SeiZleba mimagrebul 

iqnas funqcionalur Rilakebze. aRniSnuli, Rilakis erTi 

dawkapunebiT obieqts `modelirebis procesi~ saSualebas 

aZlevs gadasces teqsturi failis SemcvelobaSi myofi Plus–

operatorebis brZanebaTa nakrebic. teqsturi obieqtebi aseve 

gamoiyeneba monacemTa nakadebTan erTad. monacemTa nakadebi 

modelirebis process saSualebas aZlevs arsebuli 

monacemebi wakiTxul iqnas failebidan da mxolod Semdeg 

moxdes maTi Cawera teqstur failebSi, aseve Semdgomi 

gamoyenebisaTvis Seiqmnas modelirebis Sedegebis failebi. 
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monacemTa nakadi aris modelirebis procesis mier 

gamoyenebuli teqsturi striqonebis Tanamimdevroba. 

arsebobs monacemTa nakadis ori tipi: 

• Setana-gamotanis nakadebi (I/O an `faili~-s nakadebi), 

romlebic saWiroa failebSi SeRwevisaTvis; 

• nakadebi mexsierebaSi, romlebic saWiroa testire-

bisaTvis an Sida monacemebSi pirdapir SesaRwevad. 

monacemTa nakadis ZiriTadi elementia _ teqsturi 

striqoni, romelic intervalebis CaTvliT simboloebis 

striqons warmoadgens. monacemTa nakadebis dasamuSaveblad 

arsebobs GPSS World-is xuTi bloki: OPEN, CLOSE, READ, 

WRITE, SEEK. sami maTgani _ READ, WRITE, SEEK asrulebs 

operaciebs teqstis mxolod erT calkeul striqonTan. 

gadavideT monacemTa nakadebis damuSavebis blokebis 

ganxilvaze. 

 

        

11.1. OPEN bloki 

 

OPEN bloki  gankuTvnilia  monacemTa  nakadis  inici-

alizaciisaTvis.  

blokis Caweris formats aqvs Semdegi saxe: 

 

OPEN      A, [B], [C] 
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A operandi aris monacemTa nakadis deskriptori. 

operandi gansazRvravs monacemTa nakadis tips. igi mas 

amuSavebs rogorc striqoni. Tu igi nulovani striqonia, 

nakadi iqmneba mexsierebaSi. Tuki igi arxis saxelia, iseTi 

rogorc `\pipe\mypipe~, iqmneba arxis nakadi. winaaRmdeg 

SemTxvevaSi iqmneba Setana-gamotanis nakadi da navaraudevia, 

rom A operandi warmoadgens failis specifikacias. 

B operandi _ monacemTa nakadis nomeri, momxmareblis 

mier miTiTebuli warmosaxviTi dadebiTi ricxvi. nakadebis 

numeracia Semotanilia erTdroulad modelirebis erT 

procesSi monacemTa ramdenime nakadis gamoyenebis mizniT. 

monacemTa nakadis nomeri farulad udris 1.  

C operandi _ blokis Wde, romelSic Sedis tranzaqti 

monacemTa nakadis inicializaciis Secdomis SemTxvevaSi. 

SecdomaTa kodebi: 

• 0 _ ar aris Secdoma; 

• 10 _ failis grZeli saxeli; 

• 11 _ gare failis wakiTxvis Secdoma; 

• failis gaxsnis mcdelobis dros akrZaluli iqna 

mexsierebaSi SeRweva. 

magaliTad: 

OPEN      (“Gegma. txt”), 3, Kon1 

OPEN      (“C \ Model \ NorPogr. txt”) 

OPEN      (“ ”) 
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pirvel magaliTSi ixsneba Setana-gamotanis nakadi, mas 

eniWeba nomeri 3 da gaxsnisas Secdomis SemTxvevaSi aqtiuri 

tranzaqti Sedis Kon1 Wdis mqone blokSi. A operandiT 

miTiTebulia failSi Sesvlis arasruli gza, amitom 

igulisxmeba, rom gamoiyeneba obieqti `modelirebis 

procesi~-s saqaRalde. Tu miniSnebuli saxelis mqone faili 

ar iqna aRmoCenili, navaraudevia, rom faili iqmneba da 

Secdoma ar warmoiSveba. 

meore magaliTSi A operandiT miTiTebulia failSi 

SeRwevis sruli gza, Setana-gamotanis gasaxsnel nakads 

farulad eniWeba nomeri erTi. gaxsnisas Secdomis 

SemTxvevaSi aqtiuri tranzaqti miemarTeba rigis mixedviT 

momdevno blokSi. 

mesame magaliTSi nakadi ixsneba mexsierebaSi. 

SeniSvna: Tu A operandis mier  miTiTebuli faili ar 

iqna aRmoCenili, OPEN blokis damuSavebis dros igi 

srulad itvirTeba virtualur mexsierebaSi. failSi 

arsebuli yvela monacemi inaxeba rogorc obieqti - 

`modelirebi procesi~-s nawili iqamde, vidre monacemTa 

nakadi ar iqneba daxuruli. monacemTa yvela SesaZlo 

clileba failis sistemaSi aisaxeba mxolod mas Semdeg, rac 

monacemTa nakadi daixureba CLOSE blokis an CLOSE ( ) 

biblioTekuri Plus-proceduris mier. 
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11.2. CLOSE bloki 

 

 CLOSE bloki gankuTvnilia monacemTa nakadis daxurvi-

saTvis. blokis Caweris formats aqvs Semdegi saxe: 

 

CLOSE     A, [B], [C] 

 

A operandi aris tranzaqtis parametris nomeri an 

saxeli, romelSic iwereba monacemTa nakadis daxurvis 

Secdomis kodi. Tuki amgvari parametri ar arsebobs, igi 

iqmneba. 

B operandi _ monacemTa dasaxuri nakadis nomeri, 

farulad udris 1, anu im SemTxvevaSi Tu B operandi ar 

gamoiyeneba, ixureba nakadi nomeri erTi. 

C operandi _ blokis Wde, romelSic monacemTa nakadis 

daxurvis SemTxvevaSi Sedis tranzaqti. SecdomaTa kodebi: 

• 0 _ ar aris Secdoma; 

• 41 _ Setana-gamotanis Secdomis gamo diskoze failis 

Cawera ar aris ganxorcielebuli; 

• 42 _ faili ar iqna gaxsnili. 

magaliTad: 

CLOSE Parm_Error, (P1+1) 

 

ganxilul magaliTSi CLOSE bloki daxuravs monacemTa 

nakads, romlis  nomeric  dawesebulia frCxilebSi Casmuli  
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gamosaxulebiT. aRniSnuli gamosaxuleba gamoiTvleba, 

damrgvaldeba da gamoiyeneba monacemTa nakadis nomris 

saxiT. Sedegi unda iyos dadebiTi mTeli ricxvi. CLOSE 

bloki Setana-gamotanis nakadebisaTvis virtualuri 

mexsierebidan monacemebs iwers diskos failSi. 

 
 

11.3. READ bloki 

 

READ bloki gankuTvnilia monacemTa nakadidan teqsturi 

striqonis wasakiTxad. blokis Caweris formats aqvs Semdegi 

saxe: 

 

READ  A, [B], [C] 

 

A operandi aris tranzaqtis parametris nomeri an 

saxeli, romelSic iwereba mimdinare striqonis poziciaze 

myofi Setanis nakadidan an mexsierebis nakadidan wakiTxuli 

striqoni. 

wakiTxvis Semdeg mimdinare striqonis pozicia izrdeba 

erTi erTeuliT. Tuki aqtiuri tranzaqtis aseTi parametri 

ar arsebobs, igi iqmneba. 

B operandi _ monacemTa nakadis nomeri, romlisganac 

mimdinareobs wakiTxva. igi farulad tolia 1,  anu Tu B 

operandi ar gamoiyeneba, maSin wakiTxva warmoebs nomeri 

erTi nakadidan.  
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C operandi _ blokis Wde, romelSic wakiTxvis Secdomis 

SemTxvevaSi Sedis tranzaqti. Tu C operandi ar gamoiyeneba, 

Secdomis kodi mainc inaxeba. mis misaRebad unda gamoviyenoT 

CLOSE bloki. SecdomaTa kodebi: 

• 21 _ wakiTxvis ganxorcielebis mcdelobis dros 

akrZaluli iqna mexsierebaSi SeRweva; 

• 22 _ faili ar iqna gaxsnili. 

magaliTi: 

READ      Striqoni_text, 4, Wde5 

 

moyvanil magaliTSi READ bloki monacemTa nomeri 4 

nakadidan kiTxulobs teqstur striqons da wers mas 

Striqoni_text saxelis mqone tranzaqtis parametrSi. Tuki 

teqsturi striqoni ikiTxeba Seucdomlad, xolo aqtiuri 

tranzaqtis parametri ar arsebobs, igi aucileblad iqmneba. 

Secdomis SemTxvevaSi striqoni ar eqvemdebareba wakiTxvas 

da aqtiuri tranzaqti Sedis Wde5 Wdis mqone blokSi. 

 

 

11.4. WRITE bloki 

 

WRITE bloki gankuTvnilia monacemTa nakadisTvis 

teqsturi striqonis gadasacemad. blokis formati: 

 

WRITE A, [B], [C], [D] 
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A operandi aris teqsturi striqoni, romelic 

gadacemul unda iqnas monacemTa nakadisaTvis.  

B operandi _ monacemTa nakadis nomeri, farulad tolia 

1-is. 

C operandi _ blokis Wde, romelSic Caweris Secdomis 

SemTxvevaSi Sedis tranzaqti. Secdomis kodebi: 

• 0 _ ar aris Secdoma; 

• 31 _ Caweris ganxorcielebis mcdelobis dros 

akrZaluli iqna mexsierebaSi SeRweva; 

• 32 _ faili ar iqna gaxsnili. 

D operandi _ awesebs WRITE blokis muSaobis reJims. Tu 

D operandi ar gamoiyeneba (farulad) an udris ON-s, WRITE 

bloki muSaobs Casmis reJimSi. Tu D operandi udris OFF-s _ 

am SemTxvevaSi igi muSaobs Secvlis reJimSi. 

Casmis reJimi: 

• yvela teqsturi striqoni, romlebic imyofeba 

mimdinare striqonis poziciaze (an poziciis win) 

gadainacvlebs erTi poziciiT; 

• Tu mimdinare striqonis pozicia bolo teqsturi 

striqonis axlos imyofeba, igi dgeba monacemTa 

nakadis bolo striqonis Semdeg; 

• axali teqsturi striqonis asli Tavsdeba mimdinare 

striqonis poziciaze; 

• mimdinare striqonis pozicia izrdeba erTi erTeuliT. 
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Secvlis reJimi: 

• Tu mimdinare striqonis pozicia Sors imyofeba bolo 

teqsturi striqonisagan, yvela Sualeduri pozicia 

ivseba nulovani teqsturi striqonebiT; 

• mimdinare striqonis poziciaze myofi teqsturi 

striqoni iSleba; 

• axali teqsturi striqonis asli Tavsdeba mimdinare 

striqonis poziciaze; 

• mimdinare striqonis pozicia izrdeba erTi erTeuliT. 

magaliTi: 

 

WRITE “INITIAL MX$TDon (1, 1), 420”, 5, Wde3 

 

moyvanil magaliTSi WRITE bloki nomer 5 monacemTa 

nakads gadascems teqstur striqons. Tuki adgili aqvs 

Secdomas, aqtiuri tranzaqti gadadis Wde Wdis mqone 

blokSi. winaaRmdeg SemTxvevaSi igi Sedis rigis mixedviT 

momdevno  blokSi. Tuki  mocemul  SemTxvevaSi    monacemTa  

nakadi warmoadgens gamotanis nakads an nakads mexsierebaSi, 

Cawera warmoebs Casmis reJimSi, vinaidan D operandi ar 

gamoiyeneba. 

SeniSvna 1: Tu OPEN, CLOSE, READ da WRITE blokebis C 

operandebi ar gamoiyeneba, Secdoma ignorirebulia. 

Cveulebisamebr, aRniSnuli operandebi gamoiyeneba imisaTvis,  
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rom aqtiuri tranzaqti mimarTon CLOSE blokisaken, 

romelic Secdomis kods aTavsebs tranzaqtis parametrSi. 

parametridan SenarCunebul ujredSi SeiZleba Caweril iqnas 

Secdomis kodi da dasruldes modelireba. ujredis 

mniSvneloba gamotanili iqneba standartuli angariSis 

saxiT. 

SeniSvna 2: failidan monacemTa qvestriqonuli Caweris 

dros SeiZleba aRmoCndes, rom mimdinare striqonis 

poziciaze ar aris monacemTa striqoni. es xdeba maSin, 

rodesac failidan Cawerilia yvela teqsturi striqoni. 

mocemul SemTxvevaSi aqtiuri tranzaqti Sedis READ 

blokSi da miemarTeba blokSi, romlis Wdec miTiTebulia C 

operandis mier. amasTan, Secdomis kodi ar narCundeba.  

 

 

11.5. SEEK bloki 

 

SEEK bloki awesebs monacemTa nakadis mimdinare 

striqonis pozicias. blokis Caweris formats aqvs Semdegi 

formati: 

 

 

SEEK     A, [B] 

 

A operandi aris mimdinare striqonis axali pozicia; 
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B operandi _ monacemTa nakadis nomeri, farulad tolia 

1-is. 

mimdinare striqonis pozicia warmoadgens erTkavSirian 

indeqss (maCvenebels), romelic miuTiTebs momdevno 

striqonis pozicias, romelic aucileblad unda iqnas 

daTvlili an Cawerili. igi ar SeiZleba iyos erTeulze 

naklebi. misi erTeulze naklebad dadgenis mcdelobisas 

mimdinare striqonis pozicia dgindeba erTeulis tolad. 

• 51 aris Secdomis kodi mimdinare poziciis Secvlis 

dros. 

magaliTi: 

 

SEEK (Striqoni + P1), (Nakadi + 3) 

 

 

mocemul magaliTSi rodesac tranzaqti Sedis SEEK 

blokSi, A operandi gamoiTvleba, damrgvaldeba da 

gamoiyeneba rogorc  mimdinare  striqonis  poziciis axali 

nomeri. aseve gamoiTvleba B operandi, damrgvaldeba da 

gamoiyeneba rogorc monacemTa nakadis nomeri. A da B 

operandebi unda iyos mTeli dadebiTi ricxvebi. 

 



 
 
 
 
 
 
 

amocanebi mza modelebiT 

a m o c a n a  1 

turniketis imitaciuri modelireba 

 

 fexburTis stadionze mayureblebi Semodis Tanabar-

albaTurad yovel 7±5 wm-is intervalSi da dgeba rigSi, 

raTa gaiaros stadioni. TiToeuli mayureblis adgilamde 

misvlis dro ganawilebulia TanabaralbaTurad 5±3 wm-is 

intervalSi.  

SeadgineT GPSS modeli, romelic gansazRvravs 300 

mayureblis mier turniketis gavlis dros.  

 

modelis programas gaaCnia Semdegi saxe: 
 
 
*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * * 

*   TURNSTILE PROGRAM  IN  GPSS World 
 

*   MODEL SEGMENT 1 
 

    GENERATE    7,5 ; mayureblis mosvlis droebs      
Soris Sualedi  

QUEUE       TURN  ; rigSi Cadgoma  
    SEIZE       TURN ; turniketis dakaveba  
    DEPART      TURN ; rigis datoveba  
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ADVANCE     5,3     ; turniketis momsaxurebis dro  
    RELEASE     TURN ; turniketis ganTavisufleba  

TERMINATE      ; turniketis datoveba 
 

* MODEL SEGMENT 2 
 

 GENERATE    480           ; modelirebis dro 
  TERMINATE   1        ;  dasasruli  
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a m o c a n a  2 

satelefono sistemis imitaciuri modelireba 

 

satelefono zarebis gansaxorcieleblad gagvaCnia 

kavSiris ori xazi. davuSvaT, rom zarebi (tranzaqtebi) 

Semodis TanabaralbaTurad yovel 100±60 wm-is intervalSi. 

rodesac xazi dakavebulia abonenti rekavs ganmeorebiT, 

razedac exarjeba 5±1 wm dro. saubari xorcieldeba 

TanabaralbaTurad 3±1 wm intervalSi. saWiroa ise 

gavanawiloT samodelo dro, rom yvela abonentma SeZlos 

saubari. 

SeadgineT GPSS modeli, romelic gansazRvravs Tu ra 

dro dasWirdeba 200 saubris ganxorcielebas. 

 
modelis programas gaaCnia Semdegi saxe: 
 

*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * * 

*     TELEPHONE SYSTEM MODEL                            
 
*        STORAGE CAPACITY DEFINITIONS 
 

SETS     STORAGE      2  
  
*    MODEL SEGMENT 1                                  
                                                            
TRANSIT  TABLE     M1,100,100,20  ; satranzito dro  
         GENERATE  100,60         ; zarebis Semosvla  
AGAIN    GATE SNF  SETS,OCCUPIED  ; xelaxali mosinjva  
         ENTER     SETS           ; dakavSireba (xazebi   

dakavebulia) 
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     ADVANCE   180,60        ; saubris dro 3±1  
                               wm-is intervali  

         LEAVE     SETS          ; xazebi Tavisufalia  
         TABULATE  TRANSIT       ; satranzito drois 

tabulireba 
         TERMINATE               ; tranzaqtebis waSla  
OCCUPIED ADVANCE   300,60        ; dalodeba 5±1  wm-is 

itervalSi  
           TRANSFER  ,AGAIN        ; xelaxali mosinjva 

 
*  MODEL SEGMENT 2 
 

           GENERATE     480              ; modelirebis dro 
           TERMINATE    1              ; dasasruli  
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a m o c a n a  3 

maragebis donis perioduli Semowmeba  

 
garkveuli raodenobis produqciis maragi periodulad 

kontroldeba yoveldRiuri Semowmebis safuZvelze. sawyisi 

maragia 1000 erTeuli. yoveldRiuri moTxovna 63±40 

erTeulis farglebSi varirebs TanabaralbaTurad. 

miznobrivi maragi 1000 erTeulis tolia, anu SekveTa 

xorcieldeba mimdinare maragisa da 1000 erTeulis sxvaobiT. 

Tu mimdinare SekveTa 800 da meti erTeulia, am SemTxvevaSi 

SekveTa am kviraSi ar sruldeba.  

SeadgineT GPSS modeli 5 samuSao dRis ganmavlobaSi, 

romelic gansazRvravs maragebis raodenobas 200 dRis 

ganmavlobaSi. amasTan, ganvsazRvroT adgili eqneba Tu ara 

maragis srulad amowurvas. 

 

modelis programas gaaCnia Semdegi saxe: 
 
  

*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * * 

*         PERIODIC REVIEW INVENTORY MODEL         
                                     
         RMULT     39941        ;   generatoris sawyisi 

mniSvnelobis gansazRvra 
STOCK    STORAGE   10000        ; maragis mimdinare 

done 10000 
STOCK    TABLE     S$STOCK,100,100,20 ; maragis yovel-

dRiuri moxmarebis cxrili  
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ORDERQTY VARIABLE  TARGET-S$STOCK     ; SekveTis 
raodenoba  =    maragis 
miznobriv dones (1000) – 
arsebuli maragi 

DEMAND   VARIABLE  RN1@24 + 40 ; gamoTvlili 
ariTmetikuli cvladi  

TARGET   EQU       1000        ; sawyisi maragi  
REORDER  EQU       800         ; SekveTis wertili  
 

 
*   MODEL SEGMENT 1   
 
*  The reorder process  
 
   GENERATE  5,,,,1         ; tranzaqti-moTxovna 

Sedis  yovel mexuTe dRes  
       TEST L    S$STOCK,REORDER,SKIP  ; maragis mimd. 

done<SekveTis doneze  
   ASSIGN    2,V$ORDERQTY   ; parametri 2(P2)= 

maragis SekveTis raodenobas 
   ADVANCE   5              ; SekveTis Sesrulebas 

sWirdeba 5 dRe  
       ENTER     STOCK,P2       ; P2 parametriT xdeba 

maragis Sevseba 
SKIP   TERMINATE                ; ganaxleba ar warmoebs 
 
*   MODEL SEGMENT 2   
 
*  The daily demand decrements quantity on hand  
 

   GENERATE  1 ; tranzaqtebis yoveldRiuri moTxovna 
       ASSIGN    1,V$DEMAND ; parametri 1(P1) = yovel-

dRiuri moTxovna 
       TABULATE  STOCK     ; yoveldRiuri maragis 

tabulireba 
       TEST GE   S$STOCK,P1,STOCKOUT  ; maragis done 

metia an tolia yoveldRiur 
moTxovnaze 
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          LEAVE     STOCK,P1  ; maragis done mcirdeba 

yoveldRiuri moTxovniT 
         TERMINATE           ; yoveldRiuri moTxovna 
STOCKOUT TERMINATE           ; Sesruldeba mxolod 

maSin, rodesac yoveldRiuri moTxovna 
ar SeiZleba Sesruldes 

 
*   MODEL SEGMENT 3   
 
*  Initialize the inventory  
 
         GENERATE ,,,1,10   ; moTxovnis mimdinare dones 

gaaCnia maRali  prioriteti, 
vidre sxva tranzaqts 

         ENTER    STOCK,TARGET ; moTxovnis mimdinare 
done = sawyisi maragi  

         TERMINATE   1          ; dasasruli  
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a m o c a n a  4 

televizorebis saxelosnos imitaciuri modelireba 

 
televizorebis saxelosnoSi muSaobs erTi ostati, 

romelic awarmoebs sawarmos mier ganvadebiT gacemuli, 

agreTve klientebis mier profilaqtikuri momsaxurebisa da 

swrafi remontis Catarebis mizniT motanili televizorebis 

remonts. firmis kuTvnili televizorebi remontze Semodis 

40±8 sT-is intervaliT da ikavebs 10±1 sT saremonto dros. 

CavTvaloT, rom es aris sruli remonti. swrafi remonti, 

rogoric gaxlavT damcvelebis Secvla, momarTva da 

regulireba sruldeba imave wuTs. televizorebi, romlebic 

saWiroebs swraf remonts Semodis yoveli 90±10 wT-is 

intervalSi da maT momsaxurebaze ixarjeba 15±5 wT. 

televizorebi, romlebic saWiroebs profilaqtikur 

momsaxurebas Semodis 5±1 sT-is ganmavlobaSi da 

daTvalierebaze moiTxovs 120±30 wT-s. satelevizio 

mimRebebis profilaqtikur momsaxurebas gaaCnia gacilebiT 

ufro maRali prioriteti, vidre srul remonts. 

SeadgineT GPSS modeli, romelic gaanalizebs 

saxelosnos muSaobas 50 samuSao dRis ganmavlobaSi. 

gansazRvreT ostatis dakavebulobisa da momsaxurebis 

dayovnebis xarisxi. 

 

modelis programas gaaCnia Semdegi saxe: 
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*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * * 

*            TELEVISION MAINTENANCE MAN              
              
*********************************************************    
*   REPAIR OF RENTED SETS ONE EACH WEEK   *  
********************************************************* 
*    MODEL SEGMENT 1   
 
       GENERATE   2400,480,,,1    ; motanis droebs 

Soris intervali (firmis 
kuTvnili televizorebis remonti)  

       QUEUE      OVERHAUL      ; rigi servisis adgilze 
       QUEUE      ALLJOBS       ; rigi sruli remontisa 

da remontis sxva adgilebSi  
       SEIZE      MAINTENANCE   ; xelosani dakavebulia  
       DEPART     OVERHAUL      ; servisis adgilis  

datoveba 
       DEPART     ALLJOBS ; sruli remontisa da remontis 

sxva adgilebis datoveba  
       ADVANCE    600,60  ; remontis momsaxurebis dro  
       RELEASE    MAINTENANCE   ; xelosani Tavisufalia 
       TERMINATE           ; saremonto adgilis datoveba  

 
*     MODEL SEGMENT 2   
 
*         On the spot repairs  
 
       GENERATE   90,10,,,3       ; motanis droebs 

Soris intervali (swrafi   
remontis SemTxvevaSi) 

       QUEUE      SPOT       ; rigi swrafi remontis 
adgilze  

       QUEUE      ALLJOBS    ; rigi sruli remontisa da 
remontis sxva adgilebSi 
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   PREEMPT    MAINTENANCE    ; xelosani dakavebulia 

       DEPART     SPOT           ; swrafi remontis 
adgilis datoveba 

       DEPART     ALLJOBS        ; sruli remontisa da 
remontis sxva adgilebis datoveba 

       ADVANCE    15,5           ; swrafi remontis 
momsaxurebis dro  

       RETURN     MAINTENANCE    ; xelosani 
Tavisufalia 

       TERMINATE           ; saremonto adgilis datoveba 
 

*    MODEL SEGMENT 3   
 
*       Normal repairs on customer owned sets  
 
       GENERATE   300,60,,,2  ; motanis droebs Soris 

intervali (profilaqtikuri 
remontis SemTxvevaSi)   

       QUEUE    SERVICE     ; rigi profilaqtikuri 
remontis adgilze  

       QUEUE    ALLJOBS     ; rigi sruli remontisa da 
remontis sxva adgilebSi 

       PREEMPT  MAINTENANCE,PR  ; xelosani dakavebulia 
       DEPART   SERVICE         ; profilaqtikuri 

remontis adgilis datoveba 
       DEPART   ALLJOBS   ; sruli remontisa da remontis 

sxva adgilebis datoveba 
       ADVANCE  120,30          ; profilaqtikuri 

remontis momsaxurebis dro 
       RETURN   MAINTENANCE     ; xelosani Tavisufalia  
       TERMINATE           ;saremonto adgilis datoveba 
 
*   MODEL SEGMENT 4   
 
       GENERATE   2400          ;modelirebis dro 
       TERMINATE  1             ; dasasruli 
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a m o c a n a  5 

xarisxis kontolis sistemis imitaciuri modelireba 

 

detalebis dasamzadeblad Tanamimdevrulad sruldeba 

sami operacia, sadac TiToeuli maTganis Sesrulebis 

Semdgom warmoebs orwuTiani kontroli. pirveli operaciis 

Semdeg kontrols ar eqvemdebareba detalebis 20%. meore da 

mesame operaciebis Semdeg kontrols Sesabamisad ar gadis 

detalebis 15 da 5%. kontrols ardaqvemdebarebuli 

detalebis 60% midis wundebaSi, xolo darCenili 40% 

saWiroebs operaciis xelaxal ganxorcielebas.  detalebis 

Semosvla xorcieldeba eqsponencialurad ganawilebuli 

yoveli 30 wuTis intervalSi. pirveli operaciis Sesrulebis 

dro mocemulia Semdegi cxriliT.  

 

 pirveli operaciis Sesrulebis  dro: 

 

  sixSire     .05   .13   .16   .22   .19   .15 

 

operaciis Sesrulebis  

dro (wuTi)    10    14    21    32    38    45 

 

meore operacia sruldeba 15±6 wT-is intervaliT, xolo 

mesame operacia sruldeba normaluri ganawilebiT 

saSualod 24 wT-is ganmavlobaSi da standartuli gadaxriT 

4 wT. 
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SeadgineT GPSS modeli, romelic gansazRvravs:  

a) dasamuSavebeli detalis operaciis Sesrulebis dros;  

b) gansazRvreT droiTi danaxarjebi da dawunebuli 

detalebis ricxvi. 

 
modelis programas gaaCnia Semdegi saxe: 

 
*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * *                                                      

*                QUALITY CONTROL PROGRAM 
        

RMULT  93211 ; generatoris sawyisi mniSvnelobis gansazRvra 
 

*      TABLE DEFINITIONS 
 TRANSIT TABLE  M1,100,100,20  ; satranzito drois 

gansazRvris cxrili 
 
*  FUNCTION DEFINITIONS 
 
 XPDIS FUNCTION RN1,C24; eqsponencialuri ganawilebis funqcia 
0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
.7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
.94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6/.995,5.3 
.998,6.2/.999,7/.9998,8 

 
 SNORM FUNCTION RN1,C25   ; normaluri ganawilebis funqcia 
0,-5/0.00003,-4./.00135,-3/.00621,-2.5/.02275,-2./.06681,-1.5 
.11507,-1.2/.15866,-1./.21186,-.8/.27425,-.6/.34458,-.4/.42074,-.2 
.5,0/.57926,.2/.65542,.4/.72575,.6/.78814,.8/.84134,1/.88493,1.2 
.93319,1.5/.97725,2/.99379,2.5/.99865,3/.99997,4/1,5 
 
  PROCESS FUNCTION  RN1,D7  ; diskretuli funqcia 
0,0/.05,10/.18,14/.34,21/.56,32/.85,38/1.0,45 
 
*          VARIABLE DEFINITIONS 
  THIRD    FVARIABLE 24+4#FN$SNORM ; ariTmetikuli 

cvladis gansazRvra 
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*       MODEL SEGMENT 1   
 
          GENERATE 30,FN$XPDIS   ; detalis Semosvlebs 

Soris  Sualedi     
          ASSIGN   1,FN$PROCESS  ; P1 = procesis dro 
 STAGE1   SEIZE    MACHINE1     ; I kontroleris dakaveba 
          ADVANCE  P1         ; I  procesis dro 
          RELEASE  MACHINE1  ;  I kontroleris ganTavisufleba 
          ADVANCE  2     ;  I inspeqtirebis dro 

           TRANSFER .200,,REWORK1  ; namuSevarisK20%-is 
xelaxali kontroli 

 STAGE2   SEIZE    MACHINE2  ; II kontroleris dakaveba 
          ADVANCE  15,6  ; II procesis dro 
          RELEASE  MACHINE2  ; IIkontroleris ganTavisufleba 
          ADVANCE  2         ; II inspeqtirebis dro   

TRANSFER .150,,REWORK2  ; namuSevaris 15%-is  
                                          xelaxali kontroli              
 STAGE3   SEIZE   MACHINE3 ; III kontroleris dakaveba 

 ADVANCE  V$THIRD  ; III procesis dro         
RELEASE  MACHINE3 ; IIIkontroleris ganTavisufleba 

          ADVANCE   2        ; III inspeqtirebis dro           
          TRANSFER  .05,,REWORK3  ; namuSevaris 5%-is 

xelaxali kontroli     
TABULATE  TRANSIT            ; satranzito drois tabulireba       
          TERMINATE    1  ; I procesis dasasruli 
 REWORK1  TRANSFER  .400,,STAGE1 ; gadasvla STAGE1-ze 
          TERMINATE    ; dasasruli 
 REWORK2  TRANSFER  .400,,STAGE2 ; gadasvla STAGE2-ze 
          TERMINATE    ; dasasruli 
 REWORK3  TRANSFER  .400,,STAGE3 ; gadasvla STAGE3-ze 
          TERMINATE    ; dasasruli 
           
*   MODEL SEGMENT 2   
 
          GENERATE     480     ; modelirebis dro 
          TERMINATE    1   ; dasasruli 
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a m o c a n a  6 

SekveTis wertilis mixedviT  

maragebis sistemis imitaciuri modelireba 

 
maragebis sistema imarTeba e. w. SekveTebis wertiliT, 

romlis drosac sruldeba 600 erTeuliT gansazRvruli 500 

erTeulis toli ekonomikuri sididis mqone SekveTa. 

SekveTis sawyisi sidide udris 700 erTeuls. dRiuri 

moTxovna meryeobs TanabaralbaTurad ganawilebul 63±40 

intervalSi. SekveTis Sesrulebidan saqonlis Catanamde 

lodinis dro erTi kviris (5 samuSao dRe) tolia. 

SeadgineT GPSS modeli, romelic gansazRvravs maragebis 

ganawilebasa da faqtiur dRiur gayidvebs 100 samuSao dRis 

ganmavlobaSi. 

 

modelis programas gaaCnia Semdegi saxe: 
 

*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * * 

*             ORDER POINT INVENTORY SYSTEM    
        
*      INITIALIZE  

 
        INITIAL   X$EOQ,500   ; ekonomikuri sididis SekveTa  
        INITIAL   X$POINT,600 ; SekveTis wertili  
        INITIAL   X$STOCK,700 ; SekveTis sawyisi sidide=700  
 
*       TABLE DEFINITIONS      
INVENTORY TABLE    X$STOCK,0,50,20   ; SekveTis odenoba  
SALES     TABLE    P$DEMAND,38,2,20  ; gayidvebis odenoba  
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*       VARIABLE DEFINITIONS 
VAR2      VARIABLE    RN1@24+40    ; ariTmetikuli cvladis 

gansazRvra 
        
*   MODEL SEGMENT 1   
 

   GENERATE    ,,,1           ; SekveTebis Semosvla 
AGAIN  TEST L      X$STOCK,X$POINT   ; SekveTis warmatebiT 

Sesruleba 
       ADVANCE     5                 ; SekveTis lodinis     

dro =1 kvira  
       SAVEVALUE STOCK+,X$EOQ  ; ekonomikuri SekveTis sidide  
       TRANSFER    ,AGAIN      ; kidev mosinjeT  
 
*   MODEL SEGMENT 2   
 
        GENERATE  ,,,1      ; yoveldRiuri moTxovnis 

cvlileba 
         ASSIGN    DEMAND,V$VAR2    ; yoveldRiuri moT-

xovnis   miniWeba 
         TABULATE  INVENTORY ;SekveTis Canaweris tabulireba  
         TEST GE   X$STOCK,P$DEMAND ;SekveTis sawyisi si-

dide <= dRiur moTxovnaze 
        SAVEVALUE  STOCK,P$DEMAND   ;moTxovnis sawyisi si-

dideebi inarCunebs gayiduli 
sididis tol mniSvnelobas  

         SAVEVALUE SOLD,P$DEMAND ;gayidvebi = dRiur 
moTxovnas  

         TABULATE  SALES    ; gayidvebis sididis tabulireba  
         TERMINATE 1        ; gayiduli saqoneli  
         PLOT      X$SOLD,60,0,100  ;yoveldRiuri moTxovna  
         PLOT      X$STOCK,800,0,100; SekveTis sidide 
          

*   MODEL SEGMENT 3  
  
         GENERATE   480    ; modelirebis dro 
         TERMINATE  1       ; dasasruli  
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a m o c a n a  7 

eleqtronuli saaTebis 

sawarmoo saamqros imitaciuri modelireba 

 
eleqtronuli firmis sawarmoo saamqro amzadebs 

eleqtronul saaTebs. SemfuTav saamqroSi lamaz paketebSi 

saaTebi SefuTvas eqvemdebareba avtomaturi SemfuTavi 

manqanis meSveobiT im raodenobiT, romlebic SekveTilia 

sacalo vaWrobis qselis mier. SekveTis odenoba mocemulia 

SemTxveviTi funqciiT. 

                  SekveTis odenoba:    

  
          sixSire    10   25   30   15   12   05   03  
 
SekveTis odenoba     6   12   18   24   30   36   48  
 
 SekveTebis miRebebs Soris saSualo dro Seadgens 15 

wuTs da ganawilebulia eqsponencialurad. TiToeuli 

saaTis SekveTis SefuTvis dro ganawilebulia 

TanabaralbaTurad 120±10 wm-is intervalSi. sawarmoo 

saamqro eleqtronul saaTebs uSvebs 45±5 wT-is intervaliT, 

partiebiT 60 cali. 

 SeadgineT GPSS modeli, romelic gansazRvravs:  

a) SemfuTav saamqroSi rigis momlodine SekveTebis 

saSualo raodenobas; 

b) yoveldRiurad gagzavnili saaTebis raodenobas; 

g)  SekveTebis Sesrulebis drois ganawilebas. 

modelis programas gaaCnia Semdegi saxe: 
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*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * * 

 
*              MANUFAKTURING COMPANY                    
                      
* TIME UNIT IS ONE SECOND   

 
*          FUNCTION DEFINITIONS      

               
XPDIS FUNCTION RN1,C24 ;eqsponencialuri ganawilebis funqcia  

 
 0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
.7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
.94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6 
.995,5/.3.998,6.2/.999,7/.9998,8  
 

SIZEORDER FUNCTION  RN1,D7      ; diskretuli funqcia  
.1,6/.35,12/.65,18/.8,24/.92,30/.97,36/1,48  
 
TRANSIT TABLE        M1,100,100,20   ; satranzito dro  
NUMBER  TABLE        X1,100,100,20   ; yoveldRiuri 

SekveTis gansazRvra  
PTIME   VARIABLE     10#P1+120 ; SefuTvis dro 
AMOUNT  EQU          1000      ; sawyisi SekveTis gansazRvra  
STOCK   STORAGE      4000      ; SekveTis sidide 
 
*   MODEL SEGMENT 1 

 
    GENERATE     900,FN$XPDIS    ;SekveTebis Semosvla  

        ASSIGN       1,1,SIZEORDER   ;P1 = SekveTis sidide 
        TEST GE      S$STOCK,P1,STOCKOUT  ;sakmarisia 

SekveTa?  
        LEAVE        STOCK,P1  ; SekveTis sidideze gadasvla 
        QUEUE        PACKING   ;SefuTvis rigSi Cadgoma 
        SEIZE        MACHINE   ; SemfuTavi manqanis dakaveba  
        DEPART       PACKING   ; SefuTvis rigis datoveba 
        ADVANCE      V4PTIME   ; SefuTvis dro 
        RELEASE      MACHINE   ; SemfuTavi manqanis  

ganTavisufleba 
        SAVEVALUE    1+,P1     ; SefuTva  
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         TABULATE  TRANSIT  ; satranzito drois tabulireba  
         TERMINATE   ; satranzito drois dasasruli 
STOCKOUT TERMINATE   ; dasasruli 
          
*  MODEL SEGMENT 2 
 

    GENERATE     2700,300,1  ; el. saaTebis gamoSvebaTa 
Soris intervali  

      ENTER        STOCK,60    ;SekveTa tolia 60 calis  
          
*  MODEL SEGMENT 3 
 

  GENERATE     28800      ; modelirebis dro  
TABULATE     NUMBER     ;yoveldRiuri SekveTis 

tabulireba  
SAVEVALUE    1,0        ;SenarCunebulia yoveldRiuri 

SekveTis sidide 
      TERMINATE    1           ; dasasruli 
         
*  MODEL SEGMENT 4 

   
      GENERATE   ,,,1,10   ;pirveli SekveTis Semosvlis dro  
      ENTER      STOCK,AMOUNT  ;SekveTis miReba 
      TERMINATE      ;SekveTis miRebis dasruleba 
 
*  MODEL SEGMENT 5   
 
      GENERATE             ; modelirebis dro 
      TERMINATE    1          ; dasasruli  
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a m o c a n a  8 

navTobbazis imitaciuri modelireba 

 

navTobbaza anawilebs sami saxeobis sawvavs: 

a) mazuTi binebis gasaTbobad; 

b) samrewvelo daniSnulebis zeTi; 

g)  dizelis sawvavi avtomobilebisaTvis. 

sawvavis TiToeuli saxeobisaTvis arsebobs erTi tumbo, 

xolo moTxovna sawvavis yvela tipze erTnairia. sawvavze 

SekveTebi TanabaralbaTurad varirebs 3000-5000 galonamde 

zRvrebSi 10 galoni namatiT. sawvavmzidebis gasavsebad 

saWiro dro warmoadgens Semdegi faqtorebis funqcias: 

1. gadaqaCvis siCqare (1000 galonze 6, 5 da 7 wuTi 

Sesabamisad); 

2. SekveTis sidide; 

3. bazaSi arsebuli avtomobilebis ricxvi (erT 

avtomobilze 30 damatebiTi wami); 

4. dayenebis dro (fiqsirebuli dro 2 wuTi) 

bazas Tavis teritoriaze SeuZlia ganaTavsos maqsimum 12 

avtomobili. specializebuli moZravi Semadgenlobis 

Semosvlis saSualo dro tolia 18 wT-is da icvleba 

Semdegi funqciis mixedviT: 

        bazaSi  avtomobilebis Semosvlis tempi: 
 
        sixSire        .20    .40    .25    .15   
  
   saSualokvadratuli        
         gadaxra        .45    .60    1.5    2.0 
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SeadgineT GPSS modeli, romelic gansazRvravs 

navTobbazaSi erTi samuSao dRis ganmavlobaSi: 

a) specializebuli avtomobilebis gasvlis (Semosvlis) 

drois ganawilebas; 

b) yoveldRiurad realizebuli sawvavis raodenobas. 

 
modelis programas gaaCnia Semdegi saxe: 
 

 
*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * * 

 
************************************************************ 
*   OIL  STORAGE  AND  DISTRIBUTION DEPOT   * 
************************************************************ 
RMULT 5631,39941 ; generatoris sawyisi mniSvnelobebis 

gansazRvra 
 
*      FUNCTION DEFINITIONS      
 
ARR       FUNCTION       RN2,C5     ; Semosvlis sixSire  
0,0/0.2,.45/.6,1/.85,1.5/1.0,2 

 
PUMPRATE  FUNCTION       P2,L3      ;1000 galonis Catumbva 
1,6/2,5/3,7 
 
*     VARIABLE DEFINITIONS     ; cvladebis gansazRvra
      
GALS      VARIABLE       RN1@201+300)#10 
TYPE      VARIABLE       RN1@3+1 
PUMP      VARIABLE       
(FN$PUMPRATE#P1)/1000+S$DEPOT/2+2 
 
*       STORAGE DEFINITIONS      
 
DEPOT     STORAGE   12   ; maqximum 12 avtomobilis ganTavseba 
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*        TABLE DEFINITIONS      
 
 TRANSIT   TABLE   M1,10,10,20   ; satranzito drois 

gansazRvris cxrili 
 QTY TABLE  X1,20000,20000,9 ;SekveTebis gansazRvris cxrili 
 
*  MODEL SEGMENT 1 

 
      GENERATE  18,FN$ARR ; avtomobilebis Semosvla 

          ASSIGN  1,V$GALS  ; P1=galonis nomers 
          ASSIGN  2,V$TYPE  ; P2=sawvavis tipi 
          ENTER   DEPOT     ; avtomobilebis mier bazis 

dakaveba 
      QUEUE  P2         ; sawvavis tipis mixedviT   rigSi 

Cadgoma 
          SEIZE   P2        ; satumbi sadguris dakaveba 
          DEPART  52        ; rigis datoveba 
          ADVANCE V$PUMP    ; Catumbvis momsaxurebis dro 
          RELEASE P2        ; satumbi sadguris datoveba 
          LEAVE   DEPOT     ; avtomobilebis mier bazis 

ganTavisufleba 
          SAVEVALUE  1+,P1  ; sawvavis SeZenis (gayidvis) 

talonis nomeri 
          TABULATE   TRANSIT   ; SekveTis drois tabulireba 
          TERMINATE            ; bazis datoveba 
 
*  MODEL SEGMENT 2 
 
          GENERATE   480    ; modelirebis dro 
          TABULATE   QTY    ; galonebis realizaciis 

tabulireba 
          SAVEVALUE  2+,X1  ; realizebuli sawvavis Senaxva 
          SAVEVALUE  1,0    ; tumbos mricxvelis ganuleba 
          TERMINATE   1      ; dasasruli 
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a m o c a n a  9 

sawyobsa da filialebSi maragebis 

marTvis sistemis imitaciuri modelireba 

 

qarxana amzadebs danadgarebs, romlebic saWiroa 

narCenebis sautilizaciod, romelTac calobaSi yidis 200 

aSS dolarad. saerTo yovelwliuri moTxovna Seadgens 20000 

danadgars. qarxnis sawyobidan ganawileba xorcieldeba sami 

filialis meSveobiT. qarxnis sawyobamde warmoebidan 

filialebis mier SekveTis Sesrulebis dro Seadgens 4 

kviras. qarxnis sawyobidan filialebSi mitanis (gatanis) 

dro – 1 kviras. 

maragebiT marTvis SemoTavazebuli meTodi – es aris 

produqciis ekonomiuri odenobis erTjeradi SekveTebis 

sistema. sawyisi maragebi, SekveTis wertilebi, produqciis 

ekonomiuri odenobebi, yovelkvireuli moTxovna da 

standartuli gadaxra qarxnis sawyobisa da TiToeuli 

filialisaTvis naCvenebia  cxrilSi. 
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cxrili 12.1 
maragebiT marTvis parametrebi 

 

adgilmdeba- 
reoba 

sawyisi 
maragi 

SekveTis 
wertili

ekono- 
miuri 
odeno 

ba 

kvire-
uli 

moTxo-
vna 

yovel- 
kvireuli 

standartu-
li 

gadaxra 
 

sawyobi 3400 2100 2300 _ _ 

filiali 1 430 240 115 64 24 

filiali 2 600 430 165 128 32 

filiali 3 1000 630 200 192 48 

 

SeadgineT GPSS modeli, romelic gansazRvravs maragebiT 

marTvis sistemas 5 kviris ganmavlobaSi. 

a) gansazRvreT maragebis ganawileba sam filialsa da 

qarxnis sawyobSi; 

b) moaxdineT faqtiuri yovelTviuri gayidvebis 

ganawilebis tabulireba; 

g) gamoTvaleT maragebis saSualo mniSvneloba 

filialebsa da qarxnis sawyobSi; 

d) rogor akmayofilebs aRniSnuli sistema firmis mier 

warmoebul momsaxurebis politikas, romelic uSvebs 

im faqts, rom rva wlis ganmavlobaSi SesaZlebelia 

maragebis mTlianad amowurva? 

modelis programas gaaCnia Semdegi saxe: 
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*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * *  
********************************************************************    
*   FACTORY WAREHOUSE AND DISTRIBUTORS INVENTORY   * 
******************************************************************** 
    RMULT 94521 ;generatoris sawyisi mniSvnelobis gansazRvra  
 
*         FUNCTION DEFINITIONS      
 
SNORM   FUNCTION  RN1,C25 ; normaluri ganawilebis funqcia 
0,-5/0.00003,-4./.00135,-3/.00621,-2.5/.02275,-2./.06681,-1.5 
.11507,-1.2/.15866,-1./.21186,-.8/.27425,-.6/.34458,-.4/.42074,-.2 
.5,0/.57926,.2/.65542,.4/.72575,.6/.78814,.8/.84134,1/.88493,1.2 
.93319,1.5/.97725,2/.99379,2.5/.99865,3/.99997,4/1,5 
 
          INITAL   X1,3400  ; sawyobis sawyisi maragi 
          INITAL   X2,2100  ; sawyobis SekveTis wertili 
          INITAL   X3,2300  ;sawyobis ekonomiuri odenoba 
          INITAL   X$STOCK1,430 ;sawy. maragi I filialisTvis 
          INITAL   X$STOCK2,600  ; sawy. maragi II fil-Tvis 
          INITAL   X$STOCK3,1000 ; sawy. maragi III fil-Tvis    
          INITAL   X$EOQ1,115  ;ekon. SekveTa I filialisTvis 
          INITAL   X$EOQ2,165 ;ekon. SekveTa II filialisTvis 
          INITAL   X$EOQ3,200 ;ekon. SekveTa III filialisTvis      
          INITAL   X$POINT1,240 ; SekveTis wert. I fil-Tvis 
          INITAL   X$POINT2,430 ; SekveTis wert. II fil-Tvis   
          INITAL   X$POINT3,630 ;SekveTis wert. III fil-Tvis   
DEMAND1   VARIABLE FN$SNORM#24+64 
DEMAND2   VARYABLE FN$SNORM#32+128 
DEMAND3   VARYABLE FN$SNORM#48+192 
TOTAL     VARYABLE P1+P2+P3 
SALES     TABLE    X5,200,200,20 
REGION_1  TABLE    X$STOCK1,0,40,20 
REGION_2  TABLE    X$STOCK2,0,40,20 
REGION_3  TABLE    X$STOCK3,0,40,20 
FACTORY   TABLE    X,0,200,20 
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*    MODEL SEGMENT 1 
 
*           REORDERING BY FACTORY WAREHOUS 
 
          GENERATE  ,,,1,2     ; SekveTis wertili 
BACKHERE  TEST LE   X1,X2      ; gayiduli produqcia <= 

SekveTis wertilze? 
          ADVANCE   4          ; SekveTis Sesrulebis dro 
          SAVEVALUE 1+,X3      ; SekveTis gazrda 
          TRANSFER  ,BACKHERE  ; SekveTis gameoreba 
 
*  MODEL SEGMENT 2 
 
*           REORDERING AT EACH OF THE DISTRIBUTORS 
 
          GENERATE  1,,,1              ; pirveli ganawileba 
DISTR1    TEST L   X$STOCK1,X$POINT1 ; moTxovna < SekveTis 

wertilze? 
          ADVANCE    1          ; Sesrulebis dro = 1 kvira 

      SAVEVALUE 1-,X$EOQ1    ; I filialis danaklisi            
SAVEVALUE STOCK1+,X$EOQ1  ; moTxovnis gazrda 

          TRANSFER  ,DISTR1     ; gadasvla axal moTxovnaze 
          GENERATE  1,,,1           ; meore ganawileba 
DISTR2  TEST L    X$STOCK2,X$POINT2 ; moTxovna < SekveTis 

wertilze? 
         ADVANCE   1            ; Sesrulebis dro = 1 kvira 
         SAVEVALUE 1-,X$EOQ2       ; II filialis danaklisi 
         SAVEVALUE STOCK2+,X$EOQ2  ; moTxovnis gazrda     
         TRANSFER  ,DISTR2      ; gadasvla axal moTxovnaze    
         GENERATE  1,,,1             ; mesame ganawileba 
DISTR3   TEST L    X$STOCK3,X$POINT3 ; moTxovna < SekveTis 

wertilze? 
         ADVANCE  1 ; Sesrulebis dro = 1 kvira 
         SAVEVALUE 1-,X$EOQ3   ; II filialis danaklisi        
         SAVEVALUE STOCK3=,X$EOQ3 ; sawyisi maragi = 

ekonomiuri SekveTa   
         TRANSFER  ,DISTR3      ; gadasvla axal moTxovnaze 
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*    MODEL SEGMENT 3 
  
*           WEEKLY DEMAND AT EACH DISTRIBUTOR 
 
        GENERATE   1,,,,3      ; prioriteti aqvs yovel-

kvireul ganawilebasEMAND 
        ASSIGN     1,V$DEMAND1 ; P1=I moTxovnis ganawileba  
        ASSIGN     2,V$DEMAND2 ; P2=II moTxovnis ganawileba 
        ASSIGN     3,V$DEMAND3 ;P3=III moTxovnis ganawilebis 
        SAVEVALUE  STOCK1-,P1  ; yovelkvireuli moTxovnis 

ganawileba 
        SAVEVALUE  STOCK2-,P2  ; moTxovnis ganawileba yovel 

2 kviraSi   
        SAVEVALUE  STOCK3-,P3  ; moTxovnis ganawileba yovel 

3 kviraSi   
       
        SAVEVALUE  5+,V$TOTAL ;mTliani moTxovnis ganawileba 
        TABULATE   REGION_1   ; I moTxovnis ganawilebis 

tabulireba 
        TABULATE   REGION_2  ; II moTxovnis ganawilebis 

tabulireba 
        TABULATE   REGION_3  ; III moTxovnis ganawilebis 

tabulireba 
        TABULATE   FACTORY  ; qarxnis produqciis 

tabulireba 
        TERMINATE            ; sawarmoo ciklis dasasruli 
 
*  MODEL SEGMENT 4 
*       MONHLY RECORDING OF SALES 
 
        GENERATE   4,,,,1  ; prioriteti aqvs yovelTviur 

moTxovnas  
        TABULATE   SALES   ; gayidvebis tabulireba 
        SAVEVALUE  5,0     ; SekveTis Sesruleba 
        TERMINATE  1       ; dasasruli 
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a m o c a n a  10 

T-ebr gzajvaredinze sagzao  

moZraobis imitaciuri modelireba 

 

T-ebr gzajvaredinze avtomobilebi Semodis saSualod 6, 

28 wm-is intervalSi, romelic eqvemdebareba ganawilebis 

hipereqsponencialur kanons (standartuli gadaxra 8, 40 wm-

is tolia). amis Semdgom avtomobilebi CrdiloeTis 

mimarTulebiT uxveven marcxniv da gadian saavtomobilo 

trasaze. rodesac isini gadakveTen samxreTis mimarTulebiT 

mimaval viwro gzas, centralur rigSi adgili aqvs 

mocdenas, romlis tevadobac Seadgens maqsimum 8 

avtomobils. TiToeuli avtomobili saWiroebs 3, 6 wm-s 

(erlangis K = 4) imisaTvis, rom gadakveTos viwro gzebi 

saWiroa 4 wm (erlangis K = 5) da rom SeuerTdes 

CrdiloeTis mimarTulebiT mimaval nakads. samxreTis 

mimarTulebiT moZravi avtomobilebi Semodis yoveli 50±5 

wm-is intervalSi da saWiroebs 15±5 wm-s, rom gadakveTon T-

ebri gzajvaredini, CrdiloeTis mimarTulebiT moZravi 

avtomobilebi ki _ yoveli 60±5 wm-is intervalSi da 

gzajvaredinis gasaTavisufleblad maT sWirdebaT 15±5 wm. 

SeadgineT GPSS modeli, romelic 10 wT-is ganmavlobaSi 

asaxavs sagzao moZraobis suraTs T-ebr gzajvaredinze, 

agreTve: 
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a) gansazRvreT T-ebr gzajvaredinze CrdiloeTis 

mimarTulebiT  momxvevi avtomobilebis moZraobis dro; 

b) warmodgineT cxrilis saxiT viwro gzebis gadakveTisa 

da nakadSi Sesvlis faqtiuri dro; 

g) ipoveT viwro gzaze rigSi mdgomi da marcxniv moxvevis 

momlodine (marcxniv momxvevi) avtomobilebis 

maqsimaluri raodenoba. 

 

modelis programas gaaCnia Semdegi saxe: 

 
*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * * 
***************************************** 
*   TRAFFIC AT A T-JUNCTION   *                   
*****************************************            
 
*  Erlang SERVISE TIMES ...HYPEREXPONENTIAL ARRIVALS 
            
*   TIME UNIT IS 1/100 SECOND   
                 

* ariT. cvladis gansazRvra hipereqsponencialur kanoniT 
HYPER FVARIABLE (410+((RN2'L'234)#(1343-410)))#FN$XPDIS 
f(t)= .234(1/4.100 exp(-t/4.1)+ .766(1/13.43) exp(-t/13.43) 
 
*      STORAGE    DEFINITIONS      
 
 AISLE   STORAGE  8 ; centr. rigSi avtom-ebis raodenoba 
 
*      TABLE   DEFINITIONS      
 
MARGETIME  TABLE    MP2,100,100,20 
CROSSTIME  TABLE    MP1,100,100,20 
TRANSIT    TABLE    M1,1000,1000,9  
ARRIVALS   TABLE    V$HYPER,200,200,20  
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*   FUNCTION DEFINITIONS      
 
XPDIS FUNCTION RN1,C24 ;eqsponencialuri ganawilebis funqcia  
 0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
.7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
.94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6 
.995,5/.3.998,6.2/.999,7/.9998,8  
 
*   MODEL SEGMENT 1 

 
        GENERATE    V$HYPER,,300 ; avtomobilebis 

Semosvla hipereqsponencialuri kanonis Tanaxmad       
        QUEUE       FIRST  ; rigSi Cadgoma 
        GATE SNF    AISLE  ; aris adgili gzajvaredinze? 
        SEIZE       SOUTZLANE ; samxreTis mimarTulebiT 

gzis monakveTis dakaveba        
        DEPART      FIRST  ; rigis datoveba 
        MARK        1      ; tranzaqtis sistemaSi 

Sesvlis dro 
 
*       Erlang distribution 
 

ADVANCE     90,FE$XPDIS  ; lodinis dro      
ADVANCE     90,FN$XPDIS  ; lodinis dro             

        ADVANCE     90,FN$XPDIS  ; lodinis dro             
        ADVANCE     90,FN$XPDIS  ; lodinis dro             
        TABULATE    GROSSE TIME  ; gzajvaredinze drois 

tabulireba 
        ENTER       AISLE   ; cenr. rigSi avtom-ebis mier 

gzis monakveTis dakaveba 
        RELEASE     SOUTHLANE ; sam. mimarTulebiT gzis 

monakveTis datoveba           
QUEUE       TWO    ; rigSi Cadgoma                    
SEIZE NORTHLANE ; Crd. mim-iT gzis mon-is dakaveba        

        DEPART      TWO  ; rigis datoveba 
        LEAVE       AISLE  ; centr. rigSi avtom-ebis mier 

gzis monakveTis datoveba 
        MARK        2      ; tranzaqtis sistemaSi 

Sesvlis dro 
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*     Erlang distribution 
 
        ADVANCE     80,FN$XPDIS    ; lodinis dro 

ADVANCE     80,FN$XPDIS    ; lodinis dro            
ADVANCE     80,FN$XPDIS    ; lodinis dro       

        ADVANCE     80,FN$XPDIS    ; lodinis dro 
        ADVANCE     80,FN$XPDIS    ; lodinis dro            

RELEASE     NORTHLANE      ; Crd. mim-iT gzis    
monakveTis datoveba 

        TABULATE    MERGETIME     ; Crd. mim-iT saerTo 
drois tabulireba 

        TABULATE    TRANSIT  ; satranzito drois 
tabulireba 

        TABULATE    ARRIVALS ; avtomobilebis Semosvlis  
drois tabulireba 

        TERMINATE       ; gzajvaredinis datoveba 
 
*   MODEL SEGMENT 2 
 
        GENERATE    5000,500,,,10  ; gzajvaredinze samx. 

mim-iT avt-ebis Semosvla 10 wT-is intervaliT      
        SEIZE   SOUTHLANE ;samx. mim-iT gzis mon-is dak-eba       

ADVANCE 1200,300  ; gzajvaredinze   mom. dro         
RELEASE SOUTLANE  ;samx. mim-iT gzis mon-is gan-eba  

        TERMINATE         ; gzajvaredinis datoveba 
 
*   MODEL SEGMENT 3 
 
        GENERATE   6000,500,,,10 ; gzajvaredinze Crd. 

mim-iT avt-ebis Semosvla 10 wT-is intervaliT      
        SEIZE   NORTHLANE ;Crd. mim-iT gzis mon-is dak-ba        
        ADVANCE     1200,300  ; gzajvaredinze mom. dro        
        RELEASE NORTHLANE ;Crd. mim-iT gzis mon-is gan-eba 
        TERMINATE              ; gzajvaredinis datoveba 
 
*   MODEL SEGMENT 4 
 

 GENERATE    6000        ; modelirebis dro           
TERMINATE   1   ; dasasruli 
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a m o c a n a  11 

gansazRvruli tipis saqonlisadmi  

momxmareblis damokidebulebis  imitaciuri modelireba 

 

Catarebul iqna gamokvleva momxmareblis 7 saxis sarecxi 

fxvnilis arCevis Sefasebis TvalsazrisiT. erTi saxis 

fxvnilidan meore saxis fxvnilze momxmareblis gadasvlis 

albaToba naCvenebia  me-2 cxrilSi. navaraudevia, rom 

momxmarebeli SeiZens imave saxis fxvnils (albaToba 

gacilebiT ufro didi gaxlavT), vidre airCevs sxva saxis 

fxvnils (albaToba minimumamdea dayvanili). amitom matricis 

TiToeul striqonSi albaTobaTa jami tolia. bazris 

wilebis ganawilebis albaToba damokidebulia gadasvlebis 

ricxvze, romelTac adgili hqondaT (anu TanamimdevrobiTi 

Sesyidvebis ricxvze) TiToeuli produqtis bazris sawyisi 

wilisagan.  

modelis mier Sefasebul unda iqnas bazris wili, 

romelsac savaraudod xangrZlivi periodis ganmavlobaSi 

aRwevs TiToeuli produqti anu is, rom gadasvlis 

albaTobaTa matrica savaraudod ucvleli darCeba da 

amasTan imis daSveba, rom Tavdapirvelad yvela produqts 

gaaCnia bazris Tanabari wili. 

cvlilebaTa Tanamimdevrobis zemoaRniSnuli procesi 

SeiZleba warmodgenil iqnes markovis procesiT: 

    striqonidan svetSi momxmareblis gadasvlis albaToba: 
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cxrili 12.2  

 

vinaidan  gadasvlis albaTobaTa cxrils ar gaaCnia nulebi, 

amasTan dakavSirebiT Cven  vaxdenT  imis konstatacias, rom  

yvela  mdgomareoba imyofeba erT jaWvSi da  warmoadgens 

perioduls. aRniSnuli ki markovis Teoriul procesSi 

uzrunvelyofs mdgomareobaTa albaTobebis Tanxvedras.  

SeadgineT GPSS modeli, romelic gansazRvravs bazarze 

TiToeuli produqtis realizaciis wils 5 samuSao dRis 

ganmavlobaSi. 

 

modelis programas gaaCnia Semdegi saxe: 

 
 
 
 
 
 

sodis 

Semcve

li  

Sere

uli 

burTu-

lebiani 

Tvalis-

momWreli 

sisufTave 

saucxoo 

recva 

swrafi 

recxva 

sapnis 

efeqti 
sul 

.35 .12 .17 .15 .10 .04 .05 1.0 

.13 .32 .10 .15 .12 .09 .09 1.0 

.15 .14 .25 .14 .17 .08   .07 1.0 

.11 .10 0.9 .40 .08 .09 .13 1.0 

.05 .12 .16. .09 .37 .14 .07 1.0 

.16 .13 .08 .05 .16 .28 .14 1.0 

.08 .10 .09 .10 .07 .13 .43 1.0 
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*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * * 

******************************************** 
*   BRAND LOYALTY BY CUSTOMERS   * 
******************************************** 
RMULT 98851 ; generatoris sawyisi mniSvnelobis gansazRvra 
CHECK TABLE X$BRAND,1,1,8 ; brendis cxrilis gansazRvra 
TRANTIONS MATRIX  ,7,7    ; matricis gansazRvra 
 
*      FUNCTION    DEFINITIONS      
 POWDER FUNCTION X$BRAND,M7 ; fxvnilis SerCevis funqcia 
1,FN$SUDS/2,FN$BUBBLES/4,FN#CLEARSHINE 
5,FN$CLEANPLUS/6,FN#MARVEL/7,FN#SOAPY 
 
  SUDS   FUNCTION RN1,07     ; sodis Semcveli 
0,390,1/,510,2/,680,3/,810,4/,910,5/,960,6/,1,0,7 
 
  BRANDX FUNCTION RN1,07     ; Sereuli 
0,1301/,450,2/,550,3/,700,4/,820,5/,910,6/,1,0,7 
 
  BUBBLES FUNCTION RN1,07    ; burTulebiani 
0,150,1/,290,2/,540,3/,680,4/,850,5/,930,6/,1,0,7 
 
  CLEARSHINE FUNCTION RN1,07 ; TvalismomWreli sisufTave 
0,110,1/,210,2/,300,3/,700,4/,780,5/,870,6/,1,0,7 
 

CLEANPLUS FUNCTION RN1,07 ; saucxoo recva 
0,050,1/,170,2/,330,3/,420,4/,790,5/,930,6/,1,0,7 
 

MARVEL FUNCTION    RN1,07 ; swrafi recxva 
0,160,1/,290,2/,370,3/,420,4/,580,5/,860,6/,1,0,7  
 

SOAPY FUNCTION    RN1,07  ; sapnis efeqti 
0,080,1/,180,2/,270,3/,370,4/,440,5/,570,6/,1,0,7 

 
RECORD FUNCTION   X$BRAND,L7   ; Canawerebis nomrebi 

1,SUDS/2,BRANDX/3,BUBBLES/4,CLEARSHINE/5,CLEANPLUS/6,
MARVEL/7,SOAPY 
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*  MODEL SEGMENT 1 
 

  INITIAL    X$BRAND,1; brendis inicializacia 
      GENERATE   1,,,,2    ; fxvnilis mosinjva 
      TABULATE   CHECK    ; tabulireba 
      SAVEVALUE  OLDBRAND,X$BRAND   ; Zveli fxvnilis         

saxelis damaxsovreba 
      SAVEVALUE  BRAND,FN$POWDER ;axali fxvnilis Zebna   
      SAVEVALUE  FN$RECORD+,1 ;SerCeuli saxis fxvnilis 

Canaweris gazrda  
      MSAVEVALUE TRANTIONS+,X$OLDBRAND,X$BRAND,1         

; fxvnilis ganaxleba axali saxis fxvniliT 
      TERMINATE  1         ; dasasruli 
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a m o c a n a  12 

samsxmelo saamqros imitaciuri modelireba 

 

samsxmelo saamqroSi muSaobs 18 Camomsxmeli (ostati). 

isini asruleben Semosul SekveTebs, romlebic saSualod 

yoveli momdevno saaTis intervalSi Semodis da 

eqvemdebareba SemTxveviTi sidideebis ganawilebis 

eqsponencialur kanons. samsxmelo saamqros gaaCnia 8 

saaTiani samuSao dRe 5 dRiani samuSao kviriT. SekveTebis 

30% warmoadgens axal SekveTebs, xolo 70% ki – 

ganmeorebads. axali SekveTebi moiTxovs formas, romelic 

mzaddeba formis mimcemi yalibebis samsxmelo saamqroSi da 

dasamzadeblad sWirdeba TanabaralbaTuri kanonis Tanaxmad 

ganawilebuli 72±24 sT dro. ganmeorebadi SekveTebis 

Semosvla ganawilebulia TanabaralbaTurad da varirebs 5±3 

sT drois intervalSi. 

zomebis mixedviT SekveTebi ganawilebulia Tanabar-

albaTurad da varirebs 6±24 detali. calkeuli detalebis 

wona icvaleba Semdegi cxrilis Sesabamisad. 

 

ganawileba wonis mixedviT: 

 
sixSire            .05   .08   .12   .25   .20   .15   .10   .05     
  
detalis wona      3    6     11   20   28    35   42   50 
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Camosxmis dro detalis wonis kilogramze Seadgens 2 

wuTs. SekveTebis Sesrulebis vada ganisazRvreba Camosxmis 

saerTo  drois  mixedviT  plus  cvalebadi  teqnologiuri  

dro, romelic TanabaralbaTuri ganawilebis kanonis dros 

tipur SemTxvevaSi icvleba 40±160 sT-mde. ostati icdis 

vidre mzad ar iqneba SekveTis forma. Semdeg igi SekveTis 

vadis Sesabamis droSi asrulebs erT detals. erTi 

Camomsxmeli mTel SekveTas bolomde asrulebs. Camosxma 

warmoebs dReSi erTxel samuSaos damTavrebamde erTi 

saaTiT adre. rodesac iwyeba zemoxsenebuli procesi yvela 

Camomsxmeli wyvets muSaobas formebTan  da uerTdeba 

Camosxmis process. 

SeadgineT GPSS modeli, romelic moaxdens samuSaoTa 

imitacias samsxmelo saamqroSi 10 samuSao dRis 

ganmavlobaSi. gansazRvreT yvela Casatarebel samuSaoTa 

drois ganawileba. 

 

 modelis programas gaaCnia Semdegi saxe: 
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*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * * 

******************************************  
*   FOUNDRY SIMULATION MODEL   *  
******************************************  
        
RMULT 85327 ; generatoris sawyisi mniSvnelobis gansazRvra  
 
* TIME UNIT IS ONE MINUTE  
 
P1 = TYPE OF JOB    ; samuSaos tipi 
P2 = NUMBER IN THE ORDER  ; SekveTis nomeri  
P3 = WEIGHT OF A COMPONENT   ; komponentis wona 
P4 = MOLDING TIME PER COMPONENT ; Camosxmis dro 
 P5 = DUE DATE      ; ganmeorebiT SekveTis dro 
P6 = TOTAL WEIGHT PER ORDER ; detalis mTliani wona 
P7 = INDEX FOR LOOPING      ; ciklis maCvenebeli 
 
 
*  FUNCTION    DEFINITIONS      
 
XPDIS FUNCTION RN1,C24 ;eqsponencialuri ganawilebis funqcia  

 
 0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
.7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
.94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6 
.995,5/.3.998,6.2/.999,7/.9998,8  
 
WEIGHT  FUNCTION RN1,C8 ; komponentebis wona kg-Si 
0.0,3/.13,6/.25,11/.50,20/.70,28/.85,35/.95,42/1.0,50  
 
ORDERTYPE  FUNCTION RN1,D2  ; axali SekveTa P1=1;    
0.3,1/1,0,2                   ganmeorebiTi P1=2 
 
*      VARIABLE   DEFINITIONS      
 
SIZE     VARIABLE   RN1@19+6      ; SekveTis zoma 
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DDATE    VARIABLE   V$MTIME#P2+RN1@121+40+C1    

;ganmeorebiTi SekveTis dro  
MTIME    VARIABLE   (P3#2)        ; Camosxmis dro 
DAY      VARIABLE   (C1/480)      ; dRiuri indikatori 
TOTAL    VARIABLE    P3#P2        ; SekveTis wona 
 
*     TABLE DEFINITIONS      
 
TIMES   TABLE   M1,400,400,20 ;SekveTis Sesrulebis dro  
CAST    TABLE   X$WTMOLD,400,400,20 ; SekveTis wona 
 
*          STORAGE DEFINITIONS      
 
 MOLDERS     STORAGE   18   ; Camomsxmelebis raodenoba 
 
*   MODEL SEGMENT 1 
 

     GENERATE 60,FN$XPDIS,,,3 ; SekveTebis Semosvla 
         ASSIGN   1,FN$ORDERTYPE  ; samuSaos tipi 
         TEST E   P1,2,NEWJOB     ; meordeba SekveTa?  
         ADVANCE  300,180    ; SekveTis Sesrulebis dro 
COMMENCE ASSIGN   2,V$SIZE   ; SekveTis zoma 
         ASSIGN   3,FN$WEIGHT ; komponentebis wona 
         ASSIGN   4,V$MTIME  ; komponentebis mixedviT 

Camosxmis dro 
         ASSIGN   5,VSDDATE  ;ganmeorebiTi SekveTis dro 
         ASSIGN   6,V$TOTAL  ; detalebis mTliani wona 
         GATE SNF MOLDERS,WAIT ; ramdeni ostatia 

Tavisufali 
BEGIN    ENTER    MOLDERS    ; ostatebis dasaqmeba  
         ASSIGN   7,P2       ; P7=SekveTis nomeri  
NEXT     ADVANCE  P4         ; Camosxmis dro 

komponentebis mixedviT 
         LOOP     7,NEXT     ; gaimeoreT yoveli 

komponentisTvis 
         LEAVE    MOLDERS    ; ostatebis ganTavisufleba 
         SAVEVALUE WTMOLD+,P6 ; TiT. Camosxmuli 

SekveTis jamuri wona 
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         UNLINK    1,BEGIN,1  ; Semdegi SekveTis 

Sesrulebze gadasvla  
         TABULATE  TIMES     ; SekveTis Sesrulebis 

drois tabulireba    
         TERMINATE           ; SekveTis dasruleba 
 NEWJOB  ADVANCE   4320,1440 ; axali SekveTis 

Sesrulebis dro 
         TRANSFER  ,COMMENCE  ; axal SekveTaze gadasvla 
 WAIT    LINK      1,P5       ; SekveTebis lodinis 

jaWvSi CarTva  
  
*   MODEL SEGMENT 2  
 
         GENERATE   420,,,1,2  ; detalebis Camosxmis 

ciklis dasawyisi 
 AGAIN   SUNAVAIL   MOLDERS    ; detalebis Camosxmis 

ciklis doneebi 
         ADVANCE    60          ; Camosxmis dro 
         SAVAIL     MOLDERS     ; Camomsxmelebis 

ganTavisufleba  
         ADVANCE    420         ; Camosxmis dro 
         TABULATE   CAST        ; Camosxmis saerTo 

drois tabulireba 
         SAVEVALUE  TOTCAST+,X$WTMOLD ; Camosxmulis 

Senaxva 
         SAVEVALUE  WTMOLD,O  ; Senaxulis ganuleba  

     TRANSFER   ,AGAIN    ; axal SekveTaze gadasvla 
 

*   MODEL SEGMENT 3  
 
         GENERATE   4800,,,,4 ; modelirebis dro 
         SAVEVALUE  V$DAY,X$TOTCAST ; Camosxmis mTliani 

wonis tabulireba 
         TERMINATE  1               ; dasasruli 
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a m o c a n a  13 

liTonsaWreli Carxebis imitaciuri modelireba 

 

kompiuteruli firma liTonsaWreli CarxebisaTvis 

amzadebs lentebs specialuri programuli uzrunvelyofiT. 

detalebis naxazebi firmas miewodeba damamzadeblebis mier. 

programisti axdens naxazebis Seswavlas da wers detalis 

damuSavebis programas namzadis damuSavebis dros Carxis 

samarTavad. daprogrameba ikavebs SemTxveviTi sidideebis 

ganawilebis eqsponencialuri kanoniT ganawilebul 90 wuTs. 

Semdeg programa SeaqvT kompiuterSi, warmoebs misi 

damuSaveba da Carxis lentze informaciis Cawera. aRniSnuli 

procesi ikavebs eqsponencialuri kanonis mixedviT 

ganawilebul 60 wuTs. zemoaRniSnuli procesis gavlis 

Semdeg lenti gamocdisa da redaqtirebisaTvis itvirTeba 

Sesabamis CarxSi. CatvirTvis procesi ikavebs 

eqsponencialurad ganawilebul 70 wuTs. 

kompiuteruli firmis mizani mdgomareobs imaSi, rom 

uzrunvelyos mocemuli dargis swrafi da saimedo 

momsaxureba. klientebis saukeTeso momsaxurebis 

TvalsazrisiT firmis mier SemoTavazebulia gansaxorci-

elebel samuSaoTa damuSavebis sami SesaZlo varianti: 

a) Tavdapirvelad damuSavdes im Casatarebel samuSaoTa 

nusxa, romelTac gaaCniaT damuSavebis yvelaze mcire 

saerTo dro; 
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b) damuSavebul iqnas is samuSaoebi, romelTac gaaCniaT 

damuSavebis yvelaze didi saerTo dro; 

g) Tavdapirvelad damuSavebul iqnas is Casatarebeli 

samuSaoebi, romelTac gaaCniaT Sesrulebis yvelaze 

mokle vada, anu is RonisZiebebi romlebic yvelaze metad 

eqvemdebareba moTxovnas. 

samuSaoTa Sesasruleblad saWiro teqnologiuri dro  

aris damuSavebis saerTo dros (P4 = P1 + P2 + P3) plus 3±1 

dRe. vada – aris saaTebis mixedviT gansazRvruli 

fardobiTi dro, rodesac sruldeba samuSaos plus 

dasaSvebi teqnologiuri dro. dayovneba ganisazRvreba, 

rogorc saaTobrivad gansazRvruli fardobiTi dro, 

rodesac samuSao dasrulebulia minus aRniSnulisaTvis 

dadgenili vada.  

SeadgineT GPSS modeli, romlis saSualebiTac 

ganxorcieldeba kompiuteruli firmis mier 100 SekveTis 

damuSaveba. agreTve:  

1) damuSavebis  umoklesi drois mixedviT gamoTvaleT 

rigis mdgomareoba. 

2) ipoveT resursis gamoyenebis koeficienti xeliT 

Caweris, lentis momzadebisa da redaqtirebis dros. 

3) SeadgineT cxrili, romelic asaxavs SekveTebis 

dayovnebisa da maTi Sesrulebis dros.  

modelis programas gaaCnia Semdegi saxe: 

  
 



amocanebi mza modelebiT 329
 
*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * * 

***********************************************************  
*       COMPUTER  NUMERICAL  CONTROL        *  
*   TAPE PROGRAMMING, LOADING AND EDITING   *  
***********************************************************  
 
RMULT 66753 ; generatoris sawyisi mniSvnelobis gansazRvra  
 
*   FUNCTION    DEFINITIONS      
 
XPDIS FUNCTION RN1,C24 ;eqsponencialuri ganawilebis funqcia  

 
 0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
.7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
.94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6 
.995,5/.3.998,6.2/.999,7/.9998,8  
 
* P1 = PROCESS TIME FOR PROGRAMMING ;daprogramebis dro 
* P2 =    "     "    "  PUNCHING ; programis Carxis 

lentze Caweris dro 
* P3 =    "     "    "  EDITING  ;programis CatvirTvisa 

da redaqtirebis dro 
* P4 = SHDRTEST PROCESSING TIME ; damuSavebis umoklesi 

saerTo dro 
(teqnologiuri dro) 

* P5 = DUE DATE                 ; vada (fardobiTi dro) 
* P6 = LONGEST PROCESSING TIME  ; damuSavebis ugrZelesi 

saerTo dro 
 
SCHEDPARM EQU         4         ; samuSaoTa raodenoba 
 
*        VARIABLE DEFINITIONS ; cvladebis gansazRvra     
 
  VAR1      VARIABLE   P1+P2+P3  
  VAR2      VARIABLE   P4+AC1+RN1@160+80  
  VAR3      VARIABLE   10000-P4  
  LATENESS  VARIABLE   AC1-P5  
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*        TABLE    DEFINITIONS      
 
  TRANSIT  TABLE   M1,100,100,20 ; SekveTis Sesrulebis 

drois gansaRvra 
     LATE  TABLE   V$LATENESS,-1000,200,20  ; SekveTis 

dayovnebis drois gansazRvra 
 
*   MODEL SEGMENT 1 
 

    GENERATE  120,FN$XPDIS  ; axali lentis Seqmna 
        ASSIGN    1,90,XPDIS    ; daprogramebis dro  
        ASSIGN    2,60,XPDIS    ; programis Carxis 

lentze Caweris dro  
        ASSIGN    3,70,XPDIS    ; lentis CatvirTvisa da 

redaqtirebis dro  
        ASSIGN    4,V$VAR1  ; damuSavebis saerTo dro  
        ASSIGN    5,V$VAR2  ; P5 = fardobiTi dro 
        ASSIGN    6,V$VAR3  ; ugrZelesi saerTo dro 
        LINK      PROGRAM,P$SCHEDPARM,WRITE  
                        ; momxmareblis saerTo jaWvSi CarTva 
WRITE   SEIZE     MANUSCRIPT ; lentis dakaveba 
        ADVANCE   P1         ; daprogramebis dro  
        RELEASE   MANUSCRIPT ; lentis ganTavisufleba 
        UNLINK    PROGRAM,WRITE,1 ; momxmareblis 

saerTo jaWvidan gamosvla 
        LINK      TAPE,P$SCHEDPARM,PUNCH              ; 

momxmareblis saerTo jaWvSi CarTva 
PUNCH   SEIZE     TAPEPUNCH ; Carxis dakaveba 
        ADVANCE   P2        ; Carxis muSaobis dro 
        RELEASE   TAPEPUNCH ; Carxis ganTavisufleba 
        UNLINK    TAPE,PUNCH,1 ; momxmareblis saerTo 

jaWvidan gamosvla 
          LINK    EDIT,P$SCHEDPARM,LOADEDIT         ; 

momxmareblis saerTo jaWvSi CarTva 
 OADEDIT  SEIZE   EDIT ; Carxis dakaveba 
          ADVANCE P3; CatvirTvisa da redaqtirebis dro 
          RELEASE EDIT ; Carxis ganTavisufleba           
          UNLINK    EDIT,LOADEDDIT,1 ; momxmareblis 

saerTo jaWvidan gamosvla 
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*    MODEL SEGMENT 2 
 
          TABULATE  LATE    ; SekveTebis dayovnebis 

drois tabulireba 
          TABULATE  TRANSIT ; SekveTebis Sesrulebis 

drois tabulireba 
          TERMINATE   1      ; dasasruli 
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a m o c a n a  14 

rigebis qselis imitaciuri modelireba 

 

erT arxSi momlodineTa Semosvlebi yoveli 5 wm-is 

intervaliT ganawilebulia eqsponencialuri kanonis 

Tanaxmad da tolia 500 erTeulis. momsaxurebis saSualo 

dro udris 3 wm-s (drois 300 erTeuli). momsaxure arxis 

gamoyenebis saSualo koeficientma Sesabamisad 60% unda 

Seadginos. 

momsaxurebis drois Tanaxmad gamokvlevas eqvemdebareba 

sami reJimi: 

1. momsaxurebis mudmivi dro; 

2. ganawilebis eqsponencialur kanons daqvemdebarebuli 

momsaxurebis dro;  

3. erlangis kanons daqvemdebarebuli momsaxurebis dro 

(K = 2). 

SeadgineT GPSS modeli, romelic gansazRvravs 10 wT-is 

ganmavlobaSi rigebis statistikas momsaxurebis TiToeuli 

tipisaTvis. 

 

modelis programas gaaCnia Semdegi saxe: 
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*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * * 

********************************************* 
*  QUEUEING THEORY VERIFICATION   * 
********************************************* 
* TIME UNIT IS 1/100 OF A SECOND 
 
*           FUNCTION    DEFINITIONS      

 
XPDIS FUNCTION RN1,C24 ;eqsponencialuri ganawilebis funqcia 
  
 0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
.7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
.94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6 
.995,5/.3.998,6.2/.999,7/.9998,8  
 
*           TABLE    DEFINITIONS      
 
  TRANSIT   TABLE   M1,250,250,20 ; SekveTis Sesrulebis 

dro  
  NUMBER    TABLE   Q$EXPON,0,1,20; cxrili rigebis 

Sesaxeb  
  QCONSTENT QTABLE  CONSTANT,200,200,20; momsaxurebis 

mudmivi dro 
  QEXPON    QTABLE  EXPON,200,200,20; eqsp. kanoniT 

gansazRvruli momsaxurebis dro 
  QERLANG   QTABLE  ERLANG,200,200,20; erlangis  

kanoniT gansazRvruli 
momsaxurebis dro  

 
*  MODEL SEGMENT 1 
 
  GENERATE  500,FN$XPDIS ;SekveTebis Semosvla 5 wm-is 

intervaliT 
  QUEUE     CONSTANT     ; rigSi Cadgoma 
  SEIZE     FACILITY1    ; I mowyobilobis dakaveba 
  ADVANCE   300          ; momsaxurebis dro 3 wm. 
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  RELEASE   FACILITY1 ; I mowyobilobis ganTavisufleba 
  DEPAPT    CONSTANT  ; rigis datoveba      
  TERMINATE           ; rigidan wasvla 
 
*  MODEL SEGMENT 2 
 
  GENERATE  500,FN$   ; SekveTebis Semosvla 5 wm-is 

intervaliT 
  QUEUE     EXPON     ; rigSi Cadgoma  
  SEIZE     FACILITY2 ; II mowyobilobis dakaveba 
  ADVANCE   300       ; momsaxurebis dro 3 wm. 
  RELEASE   FACILITY2 ; II mowyobilobis ganTavisufleba 
  DEPART    EXPON     ; rigis datoveba  
  TABULATE  TRANSIT   ; SekveTis Sesrulebis drois 

tabulireba 
  TERMINATE     ; rigidan wasvla 
 
*  MODEL SEGMENT 3 
 
  GENERATE  500,FN$XPDIS ; SekveTebis Semosvla 5 wm-is 

intervaliT    
  QUEUE     ERLANG       ; rigSi Cadgoma 
  SEIZE     FACILITY3    ; III mowyobilobis dakaveba 
  ADVANCE   150,FN$XPDIS ; momsaxurebis dro erlangis 

mixedviT  
  ADVANCE   150,FN$XPDIS ; momsaxurebis dro erlangis 

mixedviT                         
  RELEASE   FACILITY3  ; III mowyobilobis ganTavisufleba 
  DEPART    ERLANG     ; rigis datoveba 
  TERMINATE            ; rigidan wasvla 
 
*   MODEL SEGMENT 4 
 
   GENERATE     500,FN$XPDIS ; generirebis dro 
   TABULATE     NUMBER       ; rigis Sesaxeb statistikis 

tabulireba 
   TERMINATE    1            ; dasasruli 
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a m o c a n a  15 

satelefono sadguris imitaciuri modelireba 

 

kerZo saqalaqTaSoriso avtomatur satelefono sadgurs 

(ass) gaaCnia 200 saabonento punqti, signalizaciis 9 

mowyobiloba da erTi operatori. satelefono zarebi 

Semodis saSualod 150 wm-is intervaliT, romlebic 

emorCileba SemTxveviTi sidideebis ganawilebis normalur 

kanons standartuli gadaxriT 30 wm. garedan ganxor-

cielebuli zarebis Semosvlebs (gamoZaxebebs) Soris dro 

saabonento punqtebis raodenobis ukuproporciulad 

varirebs (2500/saabonento punqtebis ricxvi) da emorCileba 

ganawilebis eqsponencialur kanons. qselis SigniT 

ganxorcielebuli (Sida) zarebis Semosvlebs Soris dro ki 

- Tavisufali saabonento punqtebis raodenobis (1260/ Tavisu-

fali saabonento punqtebis ricxvi +1) ukuproporciulad. 

aRniSnuli gamoZaxebebidan abonentis adgilsamyofeli 

SesaZloa iyos (66, 6%) Sida an gare (33, 3). Sida zarebis 

gansaxorcieleblad operatori saWiro ar aris. Sida 

zarebisaTvis saWiroa sasignalo mowyobiloba da Sida xazi, 

xolo gare zarebisaTvis – gareSe xazi. saabonento 

punqtebis 15% dakavebulia maTTan dakavSirebis mcdelobiT, 

xolo 20% ar pasuxobs. signalizaciaze saWiro dro tolia 

7±2 wm, xolo saabonento punqtis gavliT zaris gansaxor-

cieleblad 6±2 wm. signalis  “dakavebulia”   miRebis  dros 
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abonenti icdis 4±1 wm. operatoris momsaxureba ikavebs 9±3 

wm-s. 

SeadgineT GPSS modeli, romelic gansazRvravs kerZo 

saqalaqTaSoriso ass-s muSaobas 1 sT-is ganmavlobaSi. 

agreTve: 

1. gansazRvreT operatoris, sasignalo mowyobilobis, 

Sida da gare xazebisa da saabonento punqtebis 

gamoyenebis koeficienti. 

2. gaakeTeT yovel wuTs damuSavebuli Sida da gare 

zarebis  ricxvidan  amonarCevi. 

modelis programas gaaCnia Semdegi saxe: 

*               * * * * * * * * * * * * * * * * *  
*               *  CPSS WORLD SIMULATION  *  
*               * * * * * * * * * * * * * * * * * 

**********************************************  
*   PABX TELEPHONE SYSTEM MODEL   * 
**********************************************  
 
*   FUNCTION    DEFINITIONS 
      
XPDIS FUNCTION RN1,C24 ;eqsponencialuri ganawilebis funqcia  
0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915 
.7,1.2/.75,1.38/.8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52 
.94,2.81/.95,2.99/.96,3.2/.97,3.5/.98,3.9/.99,4.6 
.995,5/.3.998,6.2/.999,7/.9998,8  
 
SNORM FUNCTION RN1,C25   ; normaluri ganawilebis funqcia 
0,-5/0.00003,-4./.00135,-3/.00621,-2.5/.02275,-2. 
.06681,-1.5/.11507,-1.2/.15866,-1./.21186,-.8/.27425,-.6 
. .34458,-.4/.42074,-.2/.5,0/.57926,.2/.65542,.4 
.72575,.6/.78814,.8/.84134,1/.88493,1.2/.93319,1.5 
.97725,2/.99379,2.5/.99865,3/.99997,4/1,5 
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*        TABLE    DEFINITIONS 
   
TRANSIT    TABLE  M1,20,20,20 
CALLSINT   TABLE  S$INTLINES,2,2,20 ; Sida zaris 

gansazRvra 
CALLSEXT   TABLE  S$EXTLINES,2,2,20 ; gare zaris 

gansazRvra 
 
*        STORAGE DEFINITIONS ; tevadobebis gansazRvra  
    
 EXTENSIONS STORAGE   200 
 EXTLINES   STORAGE   30 
 INTLINES   STORAGE   30 
 SIGNALS    STORAGE   9 
 OPERATOR   STORAGE   1 
 
*         VARIABLES DEFINITIONS ; cvladebis gansazRvra    
 
INTERNAL  VARIABLE   1260/(1+R$EXTENSIONS) 
EXTERNAL  VARIABLE   2500/(R$EXTENSIONS+S$EXTENSIONS) 
CALLTIME  VARIABLE   (FN$SNORM#30)+150 
 
*   MODEL SEGMENT 1 
 
*  GENERATE CALLS ORIGINATING INTERNALLY 
 
   GENERATE V$INTERNAL,FN$XPDIS,200 ; Semomavali zarebi       
   ENTER    EXTENSIONS ; saabonento punqtis dakaveba 
   QUEUE    INSIDE     ; Sida zaris rigSi Cadgoma 
   ENTER    SIGNALS    ; sasignalo mowy-is dakaveba 
   DEPART   INSIDE     ; Sida zaris rigis datoveba 
   ADVANCE  7,2        ; signalizaciis dro 
   LEAVE   SIGNALS     ; sasignalo mowyobilobis 

ganTavisufleba 
  TRANSFER .333,,UNIT ; ganxorcieldeba gare zarebis 33%  
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INTINT   TEST GE   R$INTLINES,1,BREAKEOFF ; Sida xazi 

dakavebulia? 
         ENTER    INTLINES   ; Sida xazis dakaveba 
         ADVANCE  4,1      ; abonentis momsaxurebis dro 
         TRANSFER .15,,BUSY  ; saabonento punqtebis 15% 

dakavebulia 
ALINE    ENTER    EXTENSIONS  ; saabonento punqtebis 

dakaveba 
         ADVANCE  6,2       ; zaris ganxorcielebis dro 
         TRANSFER .2,,NOGOOD ; zarebis 20% ar pasuxobs 
         ADVANCE  V$CALLTIME ; momsaxurebis dro 
NOGOOD   LEAVE    EXTENSIONS ; saabonento punqtebis 

ganTavisufleba 
BUSY     LEAVE    INLINES   ; Sida xazis ganTavisufleba 
         TRANSFER ,BREAKEOFF ; kvlav Sida xazis 

mosinjva  
 
*  MODEL INTERNAL TO EXTERNAL CALLS     
 
INTOUT   TEST GE   R$EXTLINES,1,BREAKOFF ; gare xazi 

dakavebulia? 
         ENTER    EXTLINES     ; gare xazis dakaveba 
         ADVANCE  4,1          ; dakavebis dro 
         TRANSFER .200,,NOBODY ; gare xazis 20% 

dakavebulia 
         ADVANCE  6,2          ; pasuxis dro   
         TRANSFER .200,,NOBODY ; zarebis 20% ar 

pasuxobs 
         ADVANCE  V$CALLTIME   ; momsaxurebis dro 
         TABULATE TRANSIT      ; satranzito drois 

tabulireba 
NOBODY   LEAVE    EXTLINES     ; gare xazis 

ganTavisufleba 
BREAKOFF LEAVE    EXTENSIONS   ; saabonento punqtis 

ganTavisufleba  
         TERMINATE             ; saabonento punqtis 

datoveba 
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*    MODEL SEGMENT 2 
 
*    PROCESS CALLS ORIGINATING EXTERNALLY  
 
          GENERATE  V$EXTERNAL,FN$XPDIS ; gamavali  

zarebi         
  TEST GE R$EXTLINES,1,NONEFREE  ; gare xazi 

Tavisufalia? 
          ENTER    EXTLINES   ; gare xazis dakaveba 
          QUEUE    OUTSIDER   ; rigSi Cadgoma 
          ENTER    OPERATOR   ; operatoris dakaveba 
          DEPART   OUTSIDER   ; rigis datoveba 
          ADVANCE  9,3        ; operatoris moms. dro 
          LEAVE    OPERATOR   ; operatoris ganTav-eba 
          ADVANCE  4,1        ; momsaxurebis dro 
          TRANSFER .15,,ENGAGED ; gare xazis 15 % 

dakavebulia 
          ENTER    EXTENSIONS   ; saabonento sadguris 

dakaveba   
          ADVANCE  6,2     ; zaris ganxorcielebis dro 
          TRANSFER .200,,NOPERSON ; zarebis 20 %  ar 

pasuxobs 
          ADVANCE  V$CALLTIME  ; zaris moms. dro 
          TABULATE TRANSIT    ; satr. drois tabulireba 
NOPERSON  LEAVE    EXTENSIONS ; saabonento sadguris 

ganTavisufleba 
ENGAGED   LEAVE    EXTLINES ; gare xazis ganTavisufleba   
          TERMINATE         ; saabonento punqtis 

datoveba 
 
*   MODEL SEGMENT 3 
 
         GENERATE   3600   ; modelirebis dro      
         TERMINATE  1      ; dasasruli 
         GENERATE   60     ; modelirebis dro         
         TABULATE   CALLSINT ; Sida zarebis tabulireba  
         TABULATE   CALLSEXT ; gare zarebis tabulireba  
             TERMINATE  1      ; dasasruli 
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1. kompiuteruli sistema Sedgeba erTi procesorisagan, 

romlis mza brZanebaTa buferSi brZanebebi Sedis 10±5 

nanowm-is intensiurobiT. mza brZanebaTa buferSi rigis 

organizacia mimdinareobs FIFO discipliniT. amis Semdeg 

brZanebebi procesorSi Sedis 0, 000016±0,000015 wm-is inten-

siurobiT. 

SeadgineT GPSS modeli am sistemis gamosakvlevad 

(rigisa da procesoris datvirTvis analizisaTvis). 

modelirebis droa 5 wT. 

2. kompiuteruli sistema Sedgeba erTi procesorisagan, 

romlis mza brZanebaTa buferSi Sedis ori tipis 

brZaneba. amasTan erTad, I tipis brZanebebi Sedis  17±8 

nanowm-isa da II tipis brZanebebi _ 12±5 nanowm-is 

intensiurobiT. amis Semdeg brZanebebi mza brZanebaTa 

buferidan Sedis procesorSi Sesasruleblad: I  tipis  

brZanebebis Sesrulebis droa 0, 000023±0, 000013 wm,  xolo  

II  tipis brZanebebis — 0, 000015±0, 000005 wm. aRniSnul 

diapazonebSi brZanebebis mosvlisa da maTi procesorze 

momsaxurebis dro ganawilebulia TanabaralbaTurad. 

amasTan erTad,sistemaSi rigisa da momsaxurebis mixedviT 
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II tipis brZanebebs I-Tan SedarebiT gaaCniaT maRali 

prioriteti.  

SeadgineT GPSS modeli am sistemis gamosakvlevad 

(rigisa da procesoris datvirTvis analizisaTvis). 

modelirebis droa 10 wT. 

3. konveiruli procesoruli sistema Sedgeba ori 

procesorisagan, sadac brZanebebi mimdevrobiT gadis 

momsaxurebas, sistemaSi generirebuli (mosuli 

brZanebebi) da procesorze momsaxurebuli brZanebebi 

dgebian procesorTan momsaxurebis rigSi. pirvel 

procesorTan rigSi misvlis droa 17±5 wm, xolo meoreze 

_ 22±12 wm. rigSi misvlis dro ganawilebulia 

TanabaralbaTuri kanoniT. 

SeadgineT GPSS modeli am sistemis gamosakvlevad. 

modelirebis droa 1 sT. 

4. konveiruli procesoruli sistema Sedgeba sami 

procesorisagan, sadac   brZanebebi   mimdevrobiT  gadis   

momsaxurebas, sistemaSi generirebuli (mosuli 

brZanebebi) da procesorze momsaxurebuli brZanebebi 

dgebian rigSi Semdgom  procesorTan (bolo me-3 

procesoridan momsaxurebuli brZanebebi sistemidan 

midian). pirvel procesorTan rigSi misvlis dro 

ganawilebulia TanabaralbaTuri kanoniT da 50±15 wm-is 

tolia. pirvel procesorze erTi brZanebis momsaxurebis  

droa 60±25 wm, meore procesorze _ 70±30 wm, xolo 

mesame procesorze _ 80±35 wm.  
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SeadgineT GPSS modeli am sistemis gamosakvlevad. 

modelirebis droa 3 sT.  

5. multiprocesoruli sistema Sedgeba sami procesori-

sagan da saerTo mexsierebisagan. imisaTvis, rom 

brZanebebi Sesruldes TiToeul procesorze gadis 

pirvelad damuSavebas (momzadebas Sesasruleblad), 

romlis drosac operatiuli mexsierebidan xdeba 

brZanebis misamarTebis mixedviT operaciis operandis 

momzadeba. amis Semdeg operandi xvdeba mza brZanebaTa 

buferSi da Semdeg ki TiToeul procesorze. brZanebaTa 

damuSaveba buferSi Sedgeba Semdegi etapebisagan: 

I etapze generirdeba TiToeuli tipis 100 brZaneba. 

        I tipis brZaneba determinirebuli droiT 37 

nanowm-iT generirdeba. 

        II tipis brZaneba – 30±15 nanowm-iT generirdeba. 

      III tipis brZaneba – 45±15 nanowm-iT generirdeba. 

II etapze xdeba brZanebis damuSaveba. misi daSla xdeba 

brZanebis kodad da  brZanebis operandad, romlis 

Sesrulebis dro determinirebul ricxvs 30 nanowm-s 

Seadgens da samive tipis brZanebisaTvis tolia.  

III etapze brZanebebi operatiul mexsierebasTan 

operandebis amoRebaze rigSi dgebian.  

IV etapi operatiuli mexsierebidan operandebis amoRebis 

droa, romelic yvela tipis brZanebisaTvis 35 nanowm-is 

tolia. 
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V etapze momzadebuli brZanebebi mza brZanebaTa buferSi 

xvdebian brZanebaTa tipis mixedviT. 

VI etapi xdeba brZanebis Sesruleba, romlis dro 

brZanebaTa tipzea damokidebuli:  

     I tipis brZanebisaTvis  Sesrulebis droa 40±20 

nanowm;  

     II tipis brZanebisaTvis _ 60±25 nanowm;  

     III tipis brZanebis Sesrulebis dro 60±25 nanowm.  

VII etapze brZanebebi Sesrulebul brZanebaTa buferSi 

xvdebian.  

SeadgineT GPSS modeli am sistemis gamosakvlevad. 

modelirebis droa 3 sT.  

6. multiprocesoruli sistema Sedgeba sami 

procesorisagan. imisaTvis, rom brZaneba Sesruldes 

procesorSi, saWiroa Semdegi etapebis Sesruleba:  

I etapi _ brZanebaTa generireba Sesrulebaze; 

II etapi _ Sesasrulebel brZanebaTa rigi; 

III etapi _ brZanebis damuSaveba; 

IV etapi _ rigi mexsierebasTan; 

V etapi _ operaciuli mexsierebidan brZanebis 

operandebis amoReba; 

VI etapi _ SesrulebisaTvis mza brZanebaTa buferi; 

VII etapi _ brZanebis Sesruleba; 

I÷VII etapebi yvela procesorisaTvis individualuria. 

maT saerTo aqvT VIII etapi _ igi procesorebs Soris 

monacemTa gadacemas Seesabameba. 
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IX etapi _ dasasruli. 

I etapze samive tipis brZanebis generirebis dro 

erTnairia. igi determinirebul sidides warmoadgens da 

tolia 15±5 wm-is. 

III etapze brZanebis kodisa da operandebis samisamarTo 

velad gaSlis dro samive tipis brZanebisaTvis 17 nanowm-

ia. 

V etapze operandis amoRebis dro (operandis misamarTis 

mixedviT) 25 nanowm. 

VII etapze brZanebis Sesrulebis droa 17 nanowm (samive 

procesorisaTvis) 

VIII etapze Sedegebis gadacemis droa 10 nanowm. 

SeadgineT GPSS modeli am sistemis gamosakvlevad. 

modelirebis droa 7 wT.   

7. aageT xazovani topologiis GPSS modeli 3 

procesorisaTvis. pirvel procesorze  (xazovani  tipis  

topologiis dasawyisi) Sesrulebul brZanebaTa 

generaciis dinamika 100±47 nanowm-ia. xazovani 

kompiuteriT pirvel procesorze brZanebis  Sesrulebis 

droa 120 ±40 nanowm, II procesorze –0,15±0,007 mikrowm., 

xolo mesame kompiuterze  brZanebaTa  Sesrulebis dro 

0,00017±0,00008wm. arsebobs TiToeul procesorze Semavali 

buferi (rigebi). 

SeadgineT GPSS modeli am sistemis gamosakvlevad. 

modelirebis droa 16 wT.  
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8. brZanebebi rigSi modis 16±4 intensiurobiT, romlebic 

sruldeba 20 paralelurad momuSave procesorze. 

Sesrulebis dro ganawilebulia TanabaralbaTurad da 

0,06±0,02 miliwm-is tolia.   

SeadgineT GPSS modeli am sistemis gamosakvlevad. 

modelirebis droa 3 sT.  

9. saswavlo laboratoriaSi ganTavsebulia kompiuteruli 

laboratoria, romelic 10 kompiuterisagan Sedgeba. 

kompiuterebi yovelTviurad gamodis mwyobridan. 

kompiuteri dRis ganmavlobaSi muSaobs 12 saaTis 

ganmavlobaSi. mwyobridan gamosvlis dro ganawilebulia 

200±180 sT. intervalSi. mwyobridan gamosuli kompiuteri 

eqvemdebareba remonts, romlis droa 20±5 sT. muSaobis 

dasawyisSi imyofeba 10 muSa mdgomareobaSi myofi 

kompiuteri. amasTan erTad, 2 sarezervo da erTi 

remontis mdgomareobaSi myofi kompiuterebi, romliTac 

xdeba mwyobridan gamosuli kompiuterebis Secvla. 

remonts awarmoebs mxolod erTi xelosani.  

 SeadgineT sistemis Sesabamisi GPSS modeli. 

modelirebis droa 25 samuSao dRe (8 saaTiani).        

10. erT departamentSi 3 saswavlo laboratoriaa, sadac  

pirvel maTganSi ganTavsebulia 10 kompiuteri, meoreSi _ 

12, xolo mesameSi ki – 15. pirvel  da meore laboratori-  

ebSi dgas yviTeli awyobis kompiuterebi, romelTa 

mwyobridan gamosvla xorcildeba 30±15 dRis ganmavloba- 
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Si. mesame laboratoriaSi ki _ originali amerikuli 

awyobis kompiuterebi 60±20 dRis ganmavlobaSi. 

kompiuterebis yoveldRiuri datvirTva Seadgens 12 sT-s. 

maT   Sesacvlelad  maragSi    imyofeba 3  kompiuteri. 

gasaremontebel samuSaos 2 xelosani awarmoebs. 

TiToeuli maTgani remonts 15±7 sT-s andomebs. 

SesakeTebeli kompiuterebis aRdgeniliT Secvlas 

sWirdeba 1 sT.  

SeadgineT sistemis Sesabamisi GPSS modeli 15 

samuSao kviris ganmavlobaSi. 

11. saswavlo laboratoriaSi ganTavsebulia kompiuteruli 

laboratoria, romelic Sedgeba 10 kompiuterisagan, 

romlebic yovelTviurad gamodis myobridan. 

kompiuterebis yoveldRiuri datvirTva Seadgens 12 sT-s. 

mwyobridan gamosvlis dro icvleba 150±30 sT 

intervaliT. mwyobridan gamosuli kompiuterebis 

garemontebis dro Seadgens 15±5 sT-s. muSaobis 

dasawyisSi 10 muSa mdgomareobaSi myof kompiuterTan 

erTad  imyofeba  3   sarezervo kompiuteri, romlebiTac  

warmoebs mwyobridan  gamosuli kompiuterebis   Secvla. 

remonts awarmoebs mxolod erTi xelosani.  

SeadgineT sistemis Sesabamisi GPSS modeli 12 

samuSao kviris ganmavlobaSi. (amocana gauSviT agreTve 

im SemTxvevebSi, rodesac sarezervo kompiuterebis 

raodenoba tolia 4 da 5-is). 
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12. sistema Sedgeba mza brZanebaTa buferisa da brZanebaTa 

Sesrulebis paraleluri procesorisagan. brZanebebi 

sistemaSi Sedis 8±4 wm intervaliT da TiToeuli 

procesoris Sesrulebis dro varirebs 40±10 nanowm-is 

intervaliT. 

SeadgineT GPSS modeli, romlis drosac 

paralelurad momuSave procesorebis cvlilebis 

gaTvaliswinebiT procesorebis raodenoba icvleba 5-dan 

10-mde intervalSi. modelirebis dro Seadgens 24 sT-s. 

13. mmarTveli muSa procesori amzadebs brZanebebs 

Sesasruleblad, romlis drosac monacemebs iRebs 

failuri serveridan. amasTan, mza brZanebebs   

Sesasruleblad  anawilebs  paralelurad  momuSave  

256 procesorze. miRebuli Sedegebi komutatoris 

daxmarebiT iwereba paralelurad momuSave failur 

sistemaSi. 

SeadgineT sistemis Sesabamisi GPSS modeli, rodesac 

modelirebis dro Seadgens 24 sT-s. 

14. pentiumis tipis kompiuterebi CarTulia universitetis 

gamoTvliT laboratoriebSi. maTi meSveobiT xdeba 

amocanebis gagzavna erTian  klasterze  Sesasruleblad.  

pentiumebidan micemul davalebebs komutatori anawilebs 

3 Sualedur komutatorze. es ukanasknelebi ki 

davalebebs aZlevs procesorebs. TiToeuli procesoris 

Sesrulebis droa 500±50 nanowm. 
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SeadgineT sistemis Sesabamisi GPSS modeli, rodesac 

modelirebis dro Seadgens 24 sT-s. 

15. mecnierebaTa akademiis kompiuteruli centri asrulebs 

rTul gamoTvlebs, romelic CarTulia akademiis 

sxvadasxva institutebTan da maTgan iRebs davalelebs 

20±5 nanowm-is, 15±3 nanowm-is da 10±2 nanowm-is 

intensiurobiT. 

SeadgineT sistemis Sesabamisi GPSS modeli, rodesac 

modelirebis dro Seadgens 24 sT-s.  

16. mikroprocesorebi awyobis Semdeg miaqvT teqnikuri 

kontrolis adgilze 35±15 wT-is intervaliT, sadac 

imyofeba 3 specialisti. amasTan erTad, TiToeul 

specialists Sesamowmeblad sWirdeba 25±15 wT. dro. 

gasinjuli  mikroprocesorebis 75 % kargia da mas 

udgamen kompiuterebs, xolo gafuWebuli mikro-

procesorebi miaqvT gamarTvis adgilze. amis Semdeg 

mikroprocesorebi kvlav gadis teqnikur kontrols. 

SeadgineT GPSS modeli, romelic Seafasebs erTi 

samuSao dRis ganmavlobaSi mikroprocesorebis rigis 

sigrZes teqnikuri kontrolisa da gamarTvis adgilebze. 

17. kompiuterul firmaSi mikroprocesorebis awyobis 

grZeli procesi mTavrdeba nouTbuqSi maTi Semowmebis 

mokle procesiT. amasTan erTad, 5 specialisti iyenebs 

erT nouTbuqs (vinaidan misi siZviris gamo firmas 

ramdenime nouTbuqis yidvis SesaZlebloba ar aqvs).  
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mikroprocesorebis  awyobisa  (Mikroprocessor, D7)  da 

nouTbuqSi  maTi Semowmebis procesis drois intervali 

ganawilebulia araTanabaralbaTurad (NoteBook, D5) 

diskretuli funqciebis saxiT. 

SeadgineT GPSS modeli, romelic gansazRvravs 3 

samuSao dRis ganmavlobaSi specialistebis sinqroni-

zebul muSaobas nouTbuqis gamoyenebisas, romlis 

drosac adgili ar eqneba specilistebis mocdenebs. 

18. saswavlo daniSnulebis kompiuterul centrSi dgas 5 

cali internetSi CarTuli kompiuteri. am centrSi  

mosuli  studentebis nakadi  moicema puasonis 

ganawilebis saxiT drois saSualo intervaliT 25 wT, 

xolo studentebis momsaxurebis saSualo drois 

intervali ganawilebulia eqsponencialurad da tolia 

12 wT-is. Tu adgili kompiuterze ar aris Tavisufali, 

maSin zogierTi studenti midis sxvagan, zogi ki _ dgeba 

rigSi da elodeba kompiuteris ganTavisuflebas.  

SeadgineT GPSS modeli, romelic 5 sT-is ganmav-

lobaSi  modelirebis  Sedegebis   mixedviT   Seafasebs 

momsaxurebisa da mis gareSe darCenili studentebis 

wils. 

19. erT-erT sawarmoSi mesawyobe kompiuteris specialistebs 

gafuWebul mikroprocesorebs ucvlis axliT. arsebobs 

ori tipis mikroprocesorebi. I da II tipis mikro-

procesorebis saWiroebis SemTxvevaSi kompiuteris 

specialistebis mosvlis droebi ganawilebulia  uwyveti  
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funqciebis (Specialisti1, C5 da Specialisti2, C5) saxiT. amasTan 

erTad, I tipis mikroprocesorebis momsaxurebas sWirdeba 

gacilebiT naklebi dro (STime1), vidre II tipis (STime2). 

rac naklebia mikroprocesorebis momsaxurebis droebs 

Soris intervali, miT maRalia prioriteti. 

SeadgineT GPSS modeli, romlis Tanaxmad Semcirdeba 

rigSi myofi orive kategoriis specialistis ricxvi. 

20. erTi arxis mqone saremonto qveganyofilebaSi Sedis 

mwyobridan gamosuli kavSiris saSualebebi, romelTac 

esaWiroebaT mimdinare remonti. mwyobridan gamosul, 

uwesivro kavSiris saSualebaTa Semosvlebs Soris drois 

intervalebi ganawilebulia TanabaralbaTurad 18±6 sT-

is intervaliT. amasTan erTad, remontis dro aseve 

ganawilebulia TanabaralbaTurad 16±4 sT-is interva-

liT. remonti warmoebs Semdegi pirobis Tanaxmad: 

`pirveli movida _ pirveli garemontda~. 

   SeadgineT GPSS modeli, romelic gansazRvravs 

saremonto qveganyofilebis funqcionirebas 3 dRe-Ramis 

ganmavlobaSi (72sT). agreTve, modelma unda uzrunvelyos 

rigis Sesaxeb statistikuri informaciis Segroveba. 

samodelo drois erTeulia 1 wT, xolo modelirebis 

dro Seadgens 72 x 60 = 4320 erTeuls. 
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