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multimodaluri gadazidvebis biznesprocesebis marTvis

sistemis infrastruqtura da misi imitaciuri modeli

giorgi surgulaZe

saqarTvelos teqnikuri universiteti

reziume

ganixileba tvirTebis multimodaluri gadazidvebis biznesprocesebis menejmentis

problemebi da amocanebi. aRniSnuli sferos ganviTarebis saerTaSoriso mdgomareoba da

saqarTveloSi misi gamoyenebis gafarToebis tendenciebi. SemoTavazebulia multimodaluri

gadazidvebis saxeebis analizi, yuradReba gamaxvilebulia eqspeditoruli samsaxuris

biznesprocesebis modelirebisa da avtomatizaciis srulyofis sakiTxebze Tanamedrove

kompiuteruli teqnologiebis safuZvelze. agebulia multimodaluri gadazidvebis BPMN
diagrama procesorientirebuli midgomis safuZvelze. daproeqtebulia saproblemo sferos

marTvis sainformacio sistemis struqtura monacemTa bazis, monitoringis da

gadawyvetyilebis miRebis blokebis erTobliobiT. tvirTis transportirebis dinamikuri

procesebis kvlevisa da optimizaciis mizniT SemoTavazebulia imitaciuri modelis ageba

petris feradi qselis grafo-analizuri instrumentis gamoyenebiT.

sakvanZo sityvebi: transportis menejmenti. logistika. multimodaluri gadazidva.

biznesprocesebis modelireba. BPMN. konceptualuri ER modeli. imitaciuri modeli. petris

qseli. CPN.

1. Sesavali: tvirTebis multimodaluri gadazidva

(saproblemo sferos mimoxilva)

multimodaluri gadazidva gulisxmobs ori an meti transportis saxeobis gamoyenebas

erTiani gadazidvis procesSi [1,2]. gamomdinare iqidan, rom aRniSnuli tipis gadazidvaSi

monawileobs ramdenime saxeobis transporti, masSi aucileblad gavlenas iqoniebs TiToeuli

saxeobis, rogorc dadebiTi, iseve uaryofiTi Tvisebebi. ar unda CavTvaloT, rom radgan

gadazidva multimodaluria, igi raimenairad amcirebs im riskebs, romlebic integrirebulia

TiToeuli, calkeuli saxeobis transportis gamoyenebaSi.

tvirTebis gadamzidav organizaciebs eqspeditorebs uwodeben. aseTi tipis kompaniebis

ZiriTad saqmianobas tvirTebis eqspedireba warmoadgens. sayovelTaod miCneulia, rom

saeqspeditoro sfero msoflioSi masStabiT xasiaTdeba rogorc maRalfragmentirebuli,

mravali monawiliTa da maT Soris sxvadasxva saxis urTierTqmedebebiT [3].

eqspeditori kompaniebis saqmianobis umetesi nawili sruldeba qaRaldze, vinaidan

saoperacio saqmianobaSi gamoiyeneba didi raodenobiT saerTaSoriso Tu adgilobrivi

dokumentacia, rac SeuZlebels xdis aRniSnuli tipis saqmianobis gverdis avlas.

eqspeditorul saqmianobas  axasiaTebs agreTve mravali operaciuli proceduris

Sesruleba, rasac xSirad saWiroze meti dro miaqvs, isev da isev gamomdinare iqidan, rom

masSi figurirebs didi raodenobiT dokumentebTan dakavSirebuli saqmianoba.

rac Seexeba espeditoris saqmianobas gare organizaciebTan (magaliTad,  mwarmoeblebi,

mimwodeblebi, damkveTebi, distributori Tu sxva), arc aq aris saqme saxarbielod, radgan
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ara marto saqarTveloSi, aramed bevr sxva, ganviTarebul qveyanaSic ki situacia sakmaod

mZimea im TvalsazrisiT, rom dRemde ar eTmoba saTanado yuradReba imas, rom eqspeditorebsa

da sxva kompaniebs Soris xorcieldebodes Seuferxebeli da saimedo eleqtronuli saxiT

informaciis mimocvla.

aRniSnuli viTarebaa swored mizezi imisa, rom operaciul saqmianobaSi xSiria

araefeqturi gadawyvetilebebi, rac proaqtiuli da informaciaze dayrdnobiT

gadawyvetilebaTa miRebis sferoSi damabrkolebel faqtorad gvevlineba.

transportirebis saxeobebi (saxmeleTo, sazRvao, sahaero) erTmaneTisgan gansxvavdeba

rogorc teqnikuri, aseve ekonomikuri TvalsazrisiT. amasTanave, vinaidan ar arsebobs

idealuri transportis saxeoba, saerTaSoriso gadazidvebis sferoSi xSirad Cndeba kiTxvebi

imis Sesaxeb, Tu transportirebis romeli saxeobis, an saxeobaTa kombinaciis gamoyeneba aris

mizanSewonili konkretuli gadazidvis pirobebSi. aRniSnulTan dakavSirebiT,

gadawyvetilebebis miRebisas moqmedebs mravali faqtori, romlebic exmareba menejers miiRos

optimaluri gadawyvetileba, aseT faqtorebs Sorisaa:

• gadazidvis Rirebuleba;

• tvirTis Rirebuleba;

• gadazidvis dro;

• gadazidvebis saimedooba

• gadazidvis regularuli xasiaTi

• mocemuli transportis saxeobis teritorialuri xelmisawvdomoba, da a.S.

gadazidvis ganxorcielebisas, transportis saxeobis Sefaseba zogadad xorcieldeba

sferoSi eqspertuli codnisa da gamocdilebis gamoyenebis safuZvelze [4].

2. multimodaluri gadazidvebis momsaxurebis

saxeebis ganviTareba

rogorc cnobilia, tvirTebis multimodaluri gadazidvebis sferoSi ganixileba

momsaxurebis sami modeli [5]. esenia: `klienti-gadamzidavi”, `klienti-eqspeditori-gadamzi-
davi” da `klienti-mmgo-gadamzidavi” (mmgo – multimodaluri gadazidvebis operatori).

momsaxurebis saxeebis ganviTarebis istoriam garkveuli etapebi gaiara.

Tavidan produqciis mwarmoebeli kompaniebi tvirTis gadasazidad xelSekrulebas

aformebdnen uSualod gadamtanebTan (magaliTad, sazRvao xazebTan), ris Sedegadac

daaxloebiT 6 Tvis ganmavlobaSi iRebdnen erTsa da imave fass, romelic ar icvleboda.

amasTanave, iSviaTad Tu iqmneboda problema transportirebisaTvis gankuTvnil, Tavisufal

sivrcesTan dakavSirebiTac. Tumca, uSualod gadamtanebTan xelSekrulebebis gaformebiT arc

Tu saxarbielo Sedegebis miReba iyo savaraudo. amis mTavari mizezi iyo is, rom tarifebi,

romelTa Taobazec klientebi da gadamtanebi uSualod Tanxmdebodnen, ar warmoadgenda imis

garantias, rom tvirTi aucileblad moTavsdeboda gemze.

xomaldis Sevsebis SemTxvevaSi, masze dasatvirTi sivrcis mosapoveblad aucileblad

mouwevda klients damatebiTi Rirebulebis gadaxda. aseTive meqanizmiT xdeboda transportis

sxva saxis gadamtanebTan (saxmeleTo, sahaero) molaparakeba. sirTule mdgomareobda imaSi,
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rom aRniSnuli cvlilebebi imdenad swrafad xdeboda, rom Tu klients ramdenime gadamtanTan

aqvs urTierToba da ar miuwvdeba xeli sxva gadamtanebTan, maSin maT iZulebiT uwevdaT

mniSvnelovani damatebiTi xarjebis gaReba, radgan yvelasTvis xom arsebuli damkveTis

interesebis dacvaa prioritetuli.

meores mxriv, rodesac bazarze aRiniSneba fasebis klebis tendencia, Cndeba sivrce

konkurenciisTvis. zogadad bazars axasiaTebs vardnebi, fasebi ki, gansakuTrebiT importze

zustad 3-4 dReSi erTxel icvleba. aseTi maRal tempiT mimdinare viTarebaSi ubralod

gamoricxulia moxdes gadamtanebTan SeTanxmebebis ganaxleba. Sedegad, klientebs SeiZleba

mouwioT sabazro fasTan SedarebiT maRali fasebis gadaxda manam, sanam ar moxdeba axali

fasebis damtkiceba.

nebismier gadamtans aqvs specifiuri siWarbisa da deficitis sferoebi, romlebic

sagrZnoblad izrdeba arasezonur periodebSi. magaliTad, bazarze arsebuli 10 gadamtanidan

Tu klienti TanamSromlobs 2-3-Tan da maT saqarTvelos mimarTulebiT aqvT Semcirebuli

tvirTbrunva, isini klients miawvdian SedarebiT maRal fass. kidev 2 gadamtans, romlebTanac

klienti ar TanamSromlobs, SesaZlebelia hqondeT siWarbe, Tumca Sesabamisi SeRavaTiT

sargeblobas klienti ver SeZlebs, radgan maT mier damtkicebul fasebze klienetebs xeli

ar miuwvdebaT.

eqspeditorTan TanamSromlobis SemTxvevaSi (`klienti-eqspeditori-gadamzidavi”),

klienti-damkveTisTvis xelmisawvdomia yvela varianti, nebismier sezonSi. eqspeditorebs,

rogorc wesi, xelSekruleba aqvT gaformebuli 8-9 gemis xazTan, romlebsac isini mudmivad

didi moculobis tvirTebiT amarageben. amgvarad, eqspeditorTan TanamSromlobiT, klients

SeuZlia sistematurad miiRos ganaxlebuli, konkurentuli fasebi, ara mxolod 1-2

gadamtanisgan, aramed msloflios TiTqmis yvela gadamtanisgan, romlebic saerTaSoriso

vaWrobaSi arian CarTulni. agreTve, gamomdinare iqidan, rom klients ar gaaCnia

eqspeditorTan TanamSromlobis valdebuleba, SeuZlia nebismier dros damoukideblad

gadaamowmos sxvadasxva varianti.

kidev erTi mniSvnelovani momenti mdgomareobs imaSi, rom gadamtani TiTo savaWro

xazze axorcielebs magaliTad, kviraSi erTi gemis gamgzavrebas. Tu kompaniis tvirTbrunva

konkretuli datvirTvis adgilidan droebiT Semcirda, rogor SeZlebs klienti imuSaos

kviraSi erTi gamgzavrebis imedad? am SemTxvevaSi, eqspeditors SeuZlia SesTavazos erT

savaWro xazze 6-7 gemis mimosvlis ganrigi.

saWiroa aRiniSnos (klientebis samaxsovrod), rom eqspeditorebi ar aweseben tarifebs,

konkurencia maT Soris kidev ufro metad gajerebulia vidre gadamtanebs Soris. garda

konkurentuli fasis SeTavazebisa, eqspeditorebi damkveTisTvis qmnian faseulobas. amitomac

isini mniSvnelovan investiciebs akeTeben informaciuli teqonologiebisa Tu telekomuni-
kaciebis sistemebSi, msoflio masStabiT axdenen TanamSromlebis swavlebas klientTa

momsaxurebis dargSi.

momsaxurebis `klienti-mmgo-gadamzidavi” SemTxvevaSi, multimodaluri gadazidvebis

operatori ganixileba rogorc xelSekrulebis Semsrulebeli - gadamzidavi. igi aformebs
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kontraqtebs faqtobriv gadamzidavebTan da axorcielebs maTTan angariSsworebas Sesrule-
buli samuSaos Sesabamisad [5]. mmgo pasuxismgebelia klientTan tvirTis daculobaze

gadazidvis mTeli procesis manZilze. amiT mmgo radikalurad gansxvavdeba eqspeditorisgan,

romelic mxolod organizebas ukeTebs gadazidvebs, moqmedebs klientis saxeliT, misi

davalebiT da xarjiT, pasuxs agebs tvirTis gafuWebaze an dakargvaze mxolod im

SemTxvevaSi, Tu es misi braliT moxda.

rogor kargadac ar unda iyos organizebuli multimodaluri gadazidvebis mTliani

procesi, mainc arsebobs garkveuli riski, rogorc SemTxveviTi procesi, imisa, rom adgili

hqondes gadazidvis kontraqtiT gaTvaliswinebuli valdebulebebis darRvevas.

riskebi SeiZleba iyos gamowveuli bunebriv-ekologiuri (stiqiuri ubedureba,

ekologiuri da biologiuri zemoqmebea, cudi amindi), teqnikuri (meqanikuri zemoqmedeba

tvirTze, satransporto gzebis mdgomareoba, transportis an sxva teqnikuri saSualebebis

dazianeba, kompiuteruli sistemis an sakomunikacio qselis mtyuneba, xanZari transportze an
sawyobSi), politikuri (sazRvris Caketva, saomari moqmedebebi, masobrivi areuloba,

samarTlebrivi SezRudvebi), komerciuli (moTxovnilebis arastabiluroba, fasebis Semcireba

konkurentebis mier, momsaxurebis fasebis cvlileba kontraqtis gaformebis Semdeg,

konfliqti klientTan an gadamzidavebTan, gadazidvis xelSekrulebis pirobebis

Seusrulebloba), finansuri (savaluto, sakredito an infalciis riskebi) da socilauri

(qurdoba, dawva an sxva borotmoqmedeba, konfliqti TanamSromlebs Soris, gaficvis

safrTxe) faqtorebiT [5]. riskebis marTva calke Temaa da aq mas detalurad ar SevexebiT.

mxolod SeiZleba aRvniSnoT, rom, magaliTad, multigadazidvebis operatoris ZiriTadi

riskia xelSekrulebis valdebulebebis arSesruleba, dakavSirebuli tvirTis usafrTxoe-
basTan an tvirTis adgilze mitanis drois darRvevasTan. operatos ufleba aqvs Secvalos

dagegmili marSruti, transportis saxe da Semadgenloba da a.S. raTa miaRwios kontraqtiT

gaTvaliswinebuli pirobebis Sesrulebas. xSirad gamoiyeneba specialuri dazRvevis

meqanizmebic riskebis saxeebis mixedviT.

3. satransporto gadazidvebis biznesprocesebis

modelireba

ganvixiloT logistikuri menejmentis amocana tvirTebis gadazidvis firmis magaliTze

[6,7]. kerZod produqciis (tvirTebis) gadazidvis biznesprocesebis organizaciis

(operatiuli marTvis procesebis) modelirebis sakiTxi Bizagi instrumentiT. biznesprocesis

Sinaarsi aseTia:

„procesSi monawileobs sami ZiriTadi roli: damkveTi, eqspeditori da transportiori.

damkveTi ukavSirdeba eqspeditors (el-fosta, telefoni, faqsi, viziti) da aTavsebs

moTxovnas gadazidvis pirobebis miwodebaze. imisaTvis, rom eqspeditorma miRebuli moTxovna

daamuSaos, damkveTma unda miawodos tvirTis Sesaxeb ZiriTadi detalebi: tvirTis saxeoba,
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datvirTvis misamarTi, mitanis misamarTi, SefuTvis saxeoba, tvirTis raodenoba, Sesabamisi

wonebi da moculobebi, sasurveli vadebi da sxva (saWiroebisamebr, gadazidvis specifikidan

gamomdinare);

eqspeditori amowmebs Tu aqvs ukve damuSavebuli (arsebuli fasebis bazaSi Tu iZebneba)

yvela saWiro fasi. Tu aqvs, maSin igi amzadebs kotirebis fails (Quotation) da ugzavnis
pasuxs el-fostiT damkveTs. Sesabamisad damkveTi ganixilavs winadadebas da gascems dadebiT

an uaryofiT pasuxs. eqspeditors Tu ar aqvs mzad fasebi, igi ukavSirdeba transportiorebs

da/an agentebs (Carrier/Agent) da azustebs fasebs.
transportiori/agenti amzadebs da ugzavnis kotirebas eqspeditors.

eqspeditori miRebul fasebs amuSavebs da ugzavnis el-fostiT kotirebis fails

damkveTs. mas Semdeg, rac damkveTi dadebiT pasuxs gascems eqspeditors, xdeba SekveTis

gaformeba (gadazidvis inicirebis safuZveli SeiZleba gaxdes ubralo mimowera el-fostaze,

gadazidvis dakveTis orderis gaformebis gareSec). eqspeditori aTavsebs dakveTas da

uTanxmdeba gadazidvis pirobebze transportiors/agents, romelic Tavis mxriv satransporto

dokumentacias aTanxmebs eqspeditorTan, romelsac Semdgom ugzavnis (B/L, CMR, AWB,
RWBBTu sxva). roca tvirTi miuaxlovdeba daniSnulebis adgils, transportiori/agenti

ugzavnis eqspeditors Setyobinebas tvirTis Camosvlis TariRis miTiTebiT, raTa man

droulad moaxdinos damkveTis gafrTxileba. eqspeditori ugzavnis damkveTs tvirTis

savaraudo Camosvlis Setyobinebas, TariRis miTiTebiT. eqspeditori amzadebs da ugzavnis

damkveTs gadazidvis angariSs (invoiss). damkveTi iRebs Setyobinebas da ukavSirdeba

eqspeditors, raTa gamoarTvas tvirTis originali dokumentebi (komerciuli invoisi,

satransporto dokumentacia, warmomavlobis sertifikati da sxva). eqspeditoris finansuri

departamenti ganixilavs invoiss, axdens angariSsworebis procesis midevnebas da Tanxis

miRebis Semdeg amowmebs mis siswores. Semdeg ki axdens transportiorebTan da agentebTan

angariSsworebas“.

1-el naxazze mocemulia tvirTebis gadazidvis operatiuli marTvis Cven mier teqstu-

rad aRwerili biznes¬procesis BPMN modeli. gamoyenebul iqna Bizagi Process modeler
instrumenti [5,6].

es instrumenti saSualebas gvaZlevs simulaciis modulis gamoyenebiT movaxdinoT

kompaniaSi arsebuli resursebis maqsimalurad efeqturi gamoyeneba.

amgvarad, sawarmoo resursebis menejmentis biznesprocesebis aRweris mizniT Bizagi
Process Modeler grafo-analizuri instrumenis gamoyeneba efeqturad axorcielebs

marketinguli dagegmvis da ERP sistemis danergvis biznesprocesebis modelirebas.

produqciis importiori da tvirTebis gadazidvis firmebis biznesprocesebis

modelireba BPMN standartebis safuZvelze saSualebas iZleva agebul iqnas operatiuli

marTvis procesebis imitaciuri modelebi da Catardes eqsperimentebi gadawyvetilebis

miRebis procesis Semdgomi srulyofis mizniT.B
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nax.1. tvirTebis gadazidvis procesis BPMN diagrama
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3. multimodaluri gadazidvebis marTvis sainformacio sistemis

agebis koncefcia da misi realizaciis mxardamWeri infrastruqtura

multimodaluri transportirebis saproblemo sferos obieqt-orientirebuli anali-
zisa da daproeqtebis teqnologiebis gamoyenebis safuZvelze Catarda marTvis sainformacio

sistemis agebis koncefciis SemuSaveba. rogorc eqspeditor-menejeris funqciuri amocanebis

formalizaciam da biznesprocesebis modelirebam gviCvena, tvirTebis gadazidvis aseTi

kompleqsuri, saerTaSoriso kanonmdeblobaze dafuZnebuli sistema aris sakmaod rTuli da

didi sistema, romlisTvisac damaxasiaTebelia, erTi mxriv, aRniSnuli procesebis

realizaciisaTvis mravalferovani teqnikur-teqnologiuri resursebis infrastruqturis

arseboba da, meore mxriv, organizaciuli, samarTlebrivi, finansuri da sakadro uzrunvel-
yofaTa mxardaWera.

Tanamedrove sakomunikacio teqnikisa da informaciuli teqnologiebis bazaze sul

ufro viTardeba da ixveweba aseTi didi masStabebis mqone transportirebis usafrTxo

mxardamWeri sistemebis Seqmna. me-2 naxazze naCvenebia multimodaluri gadazidvebis

biznesprocesebis menejmentis avtomatizebuli sistemis savaraudo infrastruqtura.

nax.2. multimodaluri gadazidvebis biznesprocesebis marTvis avtomatizebuli

sistemis infrastruqturis sqema

GPS - globaluri adgilmdebareobis ganmsazRvreli sistema,

DGPS - diferencirebuli globaluri adgilmdebareobis ganmsazRvreli sistema,

GSM - globaluri sistema mobiluri komunikaciisTvis
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4. multimodaluri gadazidvebis informaciuli resursebi:

obieqtebi, Tvisebebi da konceptualuri modeli

multimodaluri gadazidvebis etapebis Sesrulebisas yuradReba eqceva TiToeuli saxis

satransporto saSualebebs. magaliTad, sazRvao portis dinamikur obieqtebs miekuTvneba

gemebi (samgzavro,  satvirTo da Sereuli), vagonebi (daxuruli, Ria, specialuri),

amwekranebi (saporto, xidkabeluri, muxluxa, saavtomobilo, sarkinigzo), gadasatvirTi

manqanebi (saavtomobilo, eleqtruli da sxv.), tvirTebi (nayari, sacalo, mSrali, Txevadi da

sxv.), muSa brigadebi  da sxva.

aRniSnuli obieqtebi zemoqmedebs gadazidvis procesze da Sesabamisad, dagegmvisa Tu

ganxorcielebis etapze saWiroa maTi gaTvaliswineba. transportirebis jaWvSi obieqtis

porti arasworma dagegmvam an ganxorcielebam SesaZloa gamoiwvios tvirTis Seyovneba,

jarima, romelic pirdapir zians ayenebs gadazidvis procesis efeqturobas.

Sesabamisad, momavali kompiuteruli mxardamWeri sistema unda daexmaros

transportirebis organizators swored iseTi amocanebis gadaWraSi, rogorebicaa:

 gemebisa da sarkinigzo vagonebis mocdenis drois maqsimaluri Semcireba;

 datvirTva-daclis meqanizmebis maqsimaluri gamoyeneba (amwekranebi, specmaqanebi da sxv.);

 portis satranzito drois maqsimalurad efeqturad marTva.

zogadad ki tvirTis, rac SeiZleba swrafad da iafad miwodeba gadazidvis jaWviT

gaTvaliswinebuli momdevno satransporto saSualebisTvis.

qvemoT mocemuli gvaqvs multimodaluri gadazidvebis procesis infrastruqturis

ZiriTadi obieqtebis da maTi Tvisebebis (atributebis) semantikuri aRwera, rac momavalSi

gamoyenebul iqneba avtomatizebuli sistemis monacemTa bazebis asagebad.

klienti - identifikatori, dasaxeleba/vinaoba, iuridiuli/fizikuri piri, misamarTi,

telefoni, el_misamarTi da sxva;

tvirTi: identifikatori, tipi, mdgomareoba, SefuTvis tipi, erTeulis zomebi (sigrZe,

sigane, simaRle), erTeulis moculoba, jamuri moculoba, erTeulis wona, erTeulis

raodenoba, jamuri wona, usafrTxooba, sabaJo kodi, gamgzavni, mimRebi, gadazidvis

xelSekrulebis identifikatori da sxva;

mimwodebeli - identifikatori, dasaxeleba, iuridiuli/fizikuri piri, misamarTi,

telefoni, el_misamarTi, faqsi, transportis saxe da sxva;

gemi: identifikatori, tipi, kraniT/ukrano, mdgomareoba, sasawyobo limiti,

tvirTamweoba, tvirTmoculoba, adgilmdebareoba, mimwodeblis identifikatori da sxva;

TviTmfrinavi: identifikatori, tipi, mdgomareoba, tvirTmoculoba, gadasazidi

erTeulis dasaSvebi zomebi (sigrZe, sigane, simaRle), mimwodeblis identifikatori,

adgilmdebareoba da sxva;

avtotransporti: identifikatori, tipi, mdgomareoba, tvirTmoculoba, gadasazidi

erTeulis dasaSvebi zomebi (sigrZe, sigane, simaRle), gadasazidi erTeulis dasaSvebi wona,

maqsimaluri datvirTva, adgilmdebareoba, mimwodeblis identifikatori, da sxva;



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(20), 2015

116

sarkinigzo satvirTo vagoni: identifikatori, tipi, tvirTamweoba, moculoba,

dasaSvebi datvirTva, adgilmdebareoba, mimwodeblis identifikatori, mdgomareoba da sxva;

sawyobi: identifikatori, saxe, farTobi, sarTuli, dakavebulobis procenti, dasaSvebi

datvirTva, adgilmdebareoba, misamarTi, mikuTvneba raionze da sxva;

gadazidvis xelSekruleba klientTan: identifikatori, sawyisi mdebareoba, TariRi_1,

saboloo mdebareoba, TariRi_2, gadazidvis Rirebuleba, gadaxdili Tanxa, gadaxdis_TariRi,

mdgomareoba da sxa;

gadazidvis xelSekruleba transportis mimwodebelTan: identifikatori, tvir-
Tis_identifikatori, mimwodeblis_identifikatori, tvirTis sawyisi mdebareoba, TariRi_1,

tvirTis mitanis misamarTi, TariRi_2, gadazidvis Rirebuleba, gadaxdili Tanxa,

gadaxdis_TariRi, mdgomareoba da sxa;

gadazidvis marSruti - identifikatori, sawyisi pozicia (qalaqi/qveyana), gasvlis

punqti/lokacia, tranzituli daniSnuleb(eb)is adgili, saboloo_pozicia (qalaqi/qveyana),

Sesvlis punqti/lokacia, manZili, tranzitis dro (gegm.), tranzitis dro (faqt.) da sxva;

gadazidvis piroba: identifikatori, piroba datvirTvis adgilas, piroba daniSnulebis

adgilas (saerTaSoriso gadazidvis pirobebi - INCOTERMS).
da a.S. SesaZlebelia obieqtebis damateba da Tvisebebis gafarToeba konkretuli

funqciuri amocanebis damatebis SemTxvevaSi.

aRniSnuli obieqtebis da maTi Tvisebebis safuZvelze agebulia multimodaluri

gadazidvebis saproblemo sferos konceptualuri modelebi da realuri monacemTa baza,

agreTve momxmareblis interfeisi monacemTa bazasTan samuSaod da misi ganaxlebis mizniT [8].

me-3 da me-4 naxazebze warmodgenilia tvirTis multimodaluri gadazidvis

avtomatizebuli sistemis monacemTa bazis ramdenime relaciuri cxrilis struqtura da

mTliani konceptualuri sqema (ER-modeli), agebuli monacemTa bazebis marTvis sistemis Ms
SQL Server 2012 R2 gamoyenebiT.

nax.3. Object Explorer-is fragmenti SQL Server 2012 R2 garemoSi
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nax.4. ER-sqemis fragmenti SQL Server 2012 R2 garemoSi

5. satransporto gadazidvebis dinamikuri procesebis kvleva

petris feradi qselis gamoyenebiT

multimodaluri gadazidvebis procesi, romlis ZiriTadi mizani tvirTebis

transportirebaa mimwodeblidan damkveTamde, aris  momsaxurebis ganawilebuli sistema.

martivad rom warmovidginoT, mimwodebeli (Supplier_ID) agzavnis tvirTs (Freight_ID) damkveTis
(Customer_ID) misamarTze (Customer_Address).

tvirTebis, informaciis da sapasuxo Setyobinebebis gadacema, monitoringi da analizi

mosaxerxebelia imitaciuri modelirebis instrumentebis gamoyenebiT, raTa gamokvleul iqnas

sistemis maxasiaTeblebi. am TvalsazrisiT Cven vapirebT naSromSi petris feradi qselebis

aparatis (CPN – Coloured Petri Nets) gamoyenebas [9,10].
petris qselebi (Petri Network) esaa sistemis statistikisa da dinamikis kvlevis

instrumenti, kerZod maTi yofaqcevis modelirebisa da analizisaTvis. petris qselebi

Tanamedrove sainformacio sistemebis modelirebisa da analizis erT-erTi umniSvnelovanesi

instrumentia, romelsac warmatebiT iyenebs msoflios mravali qveynis saswavlo da

komerciuli dawesebuleba [10].
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mravalricxovani mecnierul kvlevebis Sedegad Seiqmna petris qselebis sxvadasxva

klasebi, romlebsac erTmaneTTan mWidro kavSiri aqvs da mravali calkeuli tipis petris

qselebisagan Sedgeba, rac aqtualurs xdis petris qselebis standartizaciis procesis

amocanas [11]. gansakuTrebiT sayuradReboa petris qselebis gamoyeneba paraleluri procesebis

mqone rTul obieqtebSi, romlebSic procesebi mimdinareobs garkveul mizez-Sedegobrivi

kavSirebiT. petris ferad qselebSi kargadaa Serwymuli petris qselebisa da daprogramebis

Teoriebi (ierarqiuloba, moduluroba – didi sistemebis modelirebisTvis), rac mis did

praqtikul Rirebulebas ganapirobebs axal informaciul teqnologiaTa gamoyenebis mraval

sferoSi, gansakuTrebiT biznesis da marketingis menejmentis amocanebis gadasawyvetad [12].

 upiratesoba:

• SeiZleba warmodgenili iqnas, rogorc grafikuli, aseve analitikuri formiT;

• uzrunvelyofs avtomatizebuli analizis SesaZleblobas;

• aqvs sakuTari modelirebis ena (CPN_ML: www.smlnj.org), romelzec SesaZlebelia

axali funqciebis Seqmna;

• iZleva sistemis aRweris erTi detalizaciis donidan sxvaze gadasvlis saSualebas.

 nakli:

• instrumentis interfeisi rTulia da moiTxovs momxmareblisgan dros masSi

gasarkvevad;

• CPN-is ZiriTad birTvs ar aqvs modelirebadi sistemis droiTi maxasiaTeblebis agebis

da grafikuli gaformebis saSualeba, magram igi advilad iyenebs arsebul paketebs

(magalitad, or- da samganzomilebian grafikas).

me-5 naxazze naCvenebia CPN-instrumentis veb-gverdis fragmenti. igi ufaso produqtia

da bolo aTwleulSi maRali sixSiriT gamoiyeneba aSS, CineTis da evropis qveynebSi [12].

nax.5. CPN-instrumentis veb-gverdi

me-6 naxazze mocemuli gvaqvs CPN instrumentis samuSao garemo (a) da misi imitaciuri

modelirebis (simulaciis) instrumenti (b). aq naCvenebia poziciebisa da gadasasvlelebis

agebis procedurebi.

me-7 naxazze sailustraciod warmodgenili gvaqvs „damkveTebze produqciis miwodebis“

konkretuli magaliTi.
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nax.6. CPN-is samuSao garemo

nax.7. CPN-qseli (sawyisi mdgomareoba)
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magaliTad, pozicia „mza-produqcia“ INTxDATA tipisaa, romelic winaswar-

gansazRvruli INT da DATA tipebis dekartuli namravliT warmoiqmneba. petris feradi

qseli Seicavs „ferad“ markerebs, romlebic konkretuli tipis SesaZlo mniSvnelobaTa

simravle an multisimravlea.

sainicializacio markireba aseTia:

{1`(1,”Prod1“), 1`(2,  "Prod2“), 1`(3, "Prod3“), 1`(4, "Prod4“), ... ,

1`(7, "Prod7"), 1`(8, "######## “) }.

aq bolo, me-8 elementi Seesabameba dasasrulis identifikacias - Stop.
sayuradReboa „1“-iani yoveli elementis dasawyisSi (mas koeficienti ewodeba), romelic

miuTiTebs, rom poziciaSia araumetes 1 cali mocemuli feris monacemi (anu arsebobs

mxolod erTi produqti  nomriT „Prod1“, romlis feria - rigiTi nomeria 1).  gamoyene-
bulia 1-:-7 feri, anu 7 sxvadasxva produqtia. am SemTxvevaSi gvaqvs monacemTa elementebis

simravle.

Tu win mdgomi „1“-anis nacvlad iqneboda „50“, es niSnavs, rom `Prod1” produqti

igzavneba 50 cali (anu gvaqvs multisimravle).

simulaciis instrumentiT amuSavdeba petris qseli da markerebi (produqtebi) daiwyebs

moZraobas „mimwodeblidan - damkveTisaken“. me-7 naxazze Cans marjvena zeda kuTxeSi (pozicia:

`Migebuli produqcia”), rom pirveli produqti mivida damkveTTan.

damkveTi am dros ugzavnis mimwodebels Setyobinebas, rom es konkretuli produqti

(Prod_ID) miiRo. esaa Dasturis_gagzavnis gadasasvleli.

saboloo suraTi mocemulia me-8 naxazze.

nax.8. saboloo mdgomareoba (yvela produqti damkveTTanaa)
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Shemdegi_migeba – poziciis droiTi WdiT Cans, rom produqciis bolo partia miRebul

iqna 1791 driTi erTeulisas, xolo NextSend–is droiTi Wde gviCvenebs, rom bolo

Setyobineba produqciis miRebis Sesaxeb movida 1850 droiT erTeulSi.

droiTi Wdeebi poziciaze MzaProduqcia miuTiTebs produqciis partiebis (ganmeorebiTi)

gadacemis droebze. magaliTad, pirveli partia gadaica 336 droiTi erTeulisTvis, meore

465, mesame 831 da a.S.

Cveni droiTi CPN-modeliT SeiZleba gamovikvlioT marketinguli procesis

„produqciis_gadagzavnis“ Sesrulebis maxasiaTeblebi. magaliTad, produqciis partiebis

ganmeorebiTi gadacemis dayovnebis drois (wait) sxvadasxva mniSvnelobisaTvis. xanmokle

dayovneba zrdis Sanss ganmeorebiTi gadagzavnebis Tavidan asacileblad. igi aseve zrdis

Sanss, rom operacia Dasturis_migeba gadaidos, radgan procesi Prod.partiis_gacema
dakavebulia ganmeorebiTi gadagzavniT.

grZeli dayovneba niSnavs, rom saWiro iqneba didxans cda, sanam mimwodebeli

darwmundeba, rom produqti an dasturi iqna dakarguli. simulaciis procesSi, sxvadasxva

wait-mniSvnelobiT SeiZleba dadgindes optimaluri mniSvneloba ganmeorebiTi gadacemis

dayovnebisaTvis.

6. daskvna

tvirTebis multimodaluri gadazidvebis sfero progresulad viTardeba mTel

msoflioSi da misi efeqturi menejmentis ganxorcieleba didadaa damokidebuli Sesabamisi

biznesprocesebis avtomatizaciaze, rac udavod aqtualuri samecniero-praqtikuli

mimarTulebaa rogorc saerTaSoriso TvalsazrisiT, aseve konkretulad saqarTvelos

satransporto-satranzito derefnis gafarToebis mizniTac.

multimodaluri gadazidvebis marTvis biznesprocesebis avtomatizaciis mizniT

mniSvnelovania eqspeditoruli samsaxuris an operator-menejeris funqciebis procesorien-
tirebuli modelebis ageba iseTi instrumentis safuZvelze, rogoricaa biznes procesebis

modelirebis noitacia (BPMN).
tvirTebis multimodaluri gadazidvebis amocana mravalkriteriumiani optimizaciis

amocanaTa klass miekuTvneba, romelTa gadawyveta SesaZlebelia Sesabamisi derterministuli,

stoqastikuri an imitaciuri modelebis safuZvelze. winaswar unda moxdes saproblemo

sferos sistemuri, obieqt-orientirebuli analizis Catareba, aigos Sesabamisi marTvis

sainformacio sistemis infrastruqtura monacemTa bazebis, monitoringis da

gadawyvetyilebis miRebis blokebis erTobliobiT.

tvirTis transportirebis dinamikuri procesebis kvlevisa da optimizaciis mizniT

SesaZlebelia masobrivi momsaxurebis sistemebis Teoriis an petris feradi qselebis

grafebis gamoyeneba. am instrumentebis safuZvelze agebuli imitaciuri modelebi

SesaZleblobas iZleva gamokvleul iqnas winaswar multimodaluri gadazidvebis sxvadasxva

variantebi (marSrutebis TvalsazrisiT) sakontraqto xelSekrulebebis pirobebis

Sesrulebisa da sasurveli ekonomikuri efeqturobis gaTvaliswinebiT.
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ИНФРАСТРУКТУРА СИСТЕМЫ УПРАВЛЕНИЯ БИЗНЕСПРОЦЕССАМИ
МУЛЬТИМОДАЛЬНЫХ  ПЕРЕВОЗОК ГРУЗОВ И ЕЕ ИМИТАЦИОННАЯ МОДЕЛЬ

Сургуладзе Георгий

Грузинский Технический Университет

Резюме

Рассматриваются проблемы и задачи менеджмента бизнес-процессов мультимодальных
перевозок грузов, развитие международного состояния и тенденций расширения использования
этой деятельности в Грузии. Предлагатся анализ видов мультимодальных перевозок, акцент
делается на совершенствование бизнеспроцессов моделирования и автоматизации транспортно-
экспедиторской службы на основе современных компьютерных технологий. Построена BPMN
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диаграмма для мультимодальной транспортировки грузов с применением процесс-
ориентированного подхода и инсрумента BizagiProcessModeler. Спроектирована структура
информационной системы управления проблемной областью на основе блоков компонент базы
данных, мониторинга и принятия решений. С целью оптимизации динамических процессов
перевозки грузов и их исследования предлагается построение имитационной модели на базе
графо-аналитического инструмента раскрашенных сетей Петри CPN.

INFRASTRUCTURE AND SIMULATION MODEL OF BUSINESS PROCESS
MANAGEMENT FOR MULTIMODAL FREIGHT FORWARDING

Surguladze Giorgi

Georgian Technical University

Summary

The present article discusses problems of managing business processes of multimodal freight
transportation. International level of development of the abovementioned field and broadening of its
use in Georgia. Article presents analysis of types of multimodal shipments with emphasis on modeling
and improving automation of business processes of a freight forwarding business based on modern
information technologies. BPMN diagram of freight forwarding has been developed based on process-
oriented approach. Structure of management information system of the problem area has been
designed with database, monitoring and decision making blocks. For the purpose of research to be
done on dynamic processes of cargo transportation developing a simulation model based on grapho-
analytical tool of Coloured Petri Nets (CPN) is proposed.
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