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marTvis mravaldoniani ganawilebuli sistemebis daproeqteba

Teimuraz suxiaSvili

saqarTvelos teqnikuri universiteti

reziume

ganixileba UML meTodologiiT gansazRvruli programuli sistemis daproeqtebis gafarToebuli

varianti, romelSic xuTi TvalTaxedvis safuZvelze mocemulia marTvis mravaldoniani ganawilebuli

sistemebis agebis etapebi. moyvanili midgoma iTvaliswinebs integrirebuli kvlevis meqanizmis Seqmnas,

riTac sistemis damproeqtebels saSualeba eZleva agebuli modelebis safuZvelze ganaxorcielos

procesebis kompiuteruli analizi da moaxdinos variantebis raodenobrivi Sefaseba maTgan

optimaluris amosarCevad.

sakvanZo sityvebi: mravaldoniani ganawilebuli sistema. obieqt orientirebuli analizi. obieqt

orientirebuli daproeqteba. UML diagramebi.

1. Sesavali

organizaciul-administraciuli sistemis analizma, samdoniani sasamarTlo sistemis magaliTze

gviCvena, rom misi ganawilebuli marTvis avtomatizebuli sistema miekuTvneba didi da rTuli

sistemebis klass, rogorc daproeqtebis, aseve misi programuli realizaciisa da eqspluataciis

TvalsazrisiT [1]. aqedan gamomdinare, aseTi marTvis sistemebis modelirebis, daproeqtebisa da agebis

mizniT aucilebelia rogorc sistemebis zogadi Teoriis, sistemuri midgomis meTodebis, aseve

specializebuli kibernetikuli xerxebisa da instrumentebis gamoyeneba [2,3].

2. ZiriTadi nawili

amJamad sistemebis modelirebis obieqt-orientirebuli midgoma da mis safuZvelze damuSavebuli

unificirebuli modelirebis enis (UML) meTodologia aris ganawilebuli, rTuli sagnobrivi

sferoebisa da maTi Sesabamisi didi programuli paketebis (Larg Application’s Software Engineering with
UML) daproeqtebisa da programuli realizaciis teqnologia[3].

UML teqnologiiT marTvis ganawilebuli sistemebis arqiteqtura A gamoisaxeba xuTi

warmodgeniT (pentaedruli modeliT):

A = Au U As U Ap U Ai U Ad, sadac

Au - warmodgenaa precedentebis TvalTaxedviT (Use case view) – moTxovnebis modelirebisaTvis;

As - warmodgena proeqtirebis TvalTaxedviT (Design view) – struqturuli modelirebisaTvis;

Ap - warmodgena procesebis TvalTaxedviT (Process view) – procesebis modelirebisaTvis,

romlebic axdens sistemaSi paralelizmisa da sinqronizaciis meqanizmis formirebas;

Ai - warmodgena realizaciis TvalTaxedviT (Implementation view) – mza fizikuri sistemis

awyobisa da standartuli produqtis saxiT gamoSvebisaTvis;

Ad - warmodgena ganlagebis TvalTaxedviT (Deploment view) – masSi Sedis kvanZebi, romlebic

axdens aparatul saSualebaTa topologiis formirebas da romlebzec sruldeba sistema.

TiToeuli amorCeuli saxeobis mimarT sagnobrivi sferos sfecifikidan gamomdinare dgindeba, Tu

romeli modelebia saWiro sistemis yvelaze arsebiTi detalebis gamosaxvisaTvis raTa srulad aisaxos

moTxovnebi avtomatizebuli sistemisadmi da misi realizebis saSualebebi.

UML rogorc universaluri saSualeba, karg meTodologiur instruments warmoadgens, magram

daproeqtebisa da realizaciis procesi Tavidan bolomde damokidebulia damproeqtebel-specialistze.

aq ZiriTadad evristikul modelirebasTan gvaqvs saqme, rameTu rolebisa da maTi amocanebis

dagegmarebidan dawyebuli, klasebisa da klasTaSoris diagramebisa da procesebis agebiT damTavrebuli,

Semdeg programuli komponentebis daxvewiTa da testirebiT, mTlianad sabolao Sedegebi am

specialistzea damokidebuli. garda amisa, amocanaTa gadawyvetis mravaletapianoba da kompleqsuroba

SesaZlebels xdis Sededgebi miviRoT mravalvariantuli, gamomdinare maTi kombinatoruli xasiaTisa.

evristikuli midgomiT ki ver davadgenT, Tu ramdenad kargia Cvens mier miRebuli Sedegebi. am

TvalsazrisiT sainteresoa gadawydes sintaksuri da semantikuri ekvivalentirebis (modelirebis)

meTodebiT dasmuli amocanis gadaWra. ganisazRvros misi gadawyvetis optimaluri meTodi, Sefasebis

kriteriumebi. mocemul naSromSi ganvixilavT mravaldoniani, marTvis ganawilebuli sistemebis

daproeqteba-realizaciis amocanaTa erTobliobas UML modelis interpretaciis safuZvelze. igi

iTvaliswinebs kompleqsuri kriteriumebis erTobliobis gamovlenas, romelic UML modelis
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calkeuli etapebis optimizacias emsaxureba specialuri logikur-algebruli, simravleTa Teoriisa da

grafebis, avtomatebis Teoriisa da petris qselebis, monacemTa bazebisa da daprogramebis obieqt-

orientirebuli  meTodebisa da instrumentebis gamoyenebis bazaze. amgvarad, ganixileba pentaedruli

modelis gafarToebuli varianti.

sasamarTlo sistemis Seswavlisa da analizis magaliTze dadgenili iqna im modelebis

erToblioba, romelTa meSveobiT SesaZlebloba gveZleva srulad gamovsaxoT marTvis mravaldoniani

ganawilebuli sistemebis arqiteqtura TiToeuli TvalTaxedviT. damuSavebuli pentaedruli modelis

1-li (precedentebis) TvalTaxedviT saWiroa dadgindes Tu ras unda akeTebdes sistema gare

meTvalyuris TvalsazrisiT, imisgan damoukideblad, Tu rogor unda akeTebdes igi amas. Sesabamisad

precedentebis TvalTaxedviT  sistema sasurvelia Seicavdes:

Au=< {Ui}, {Ii},{Fi} >, sadac

{Ui} - sistemis konteqstis, moTxovnebis da maTi realizebis saSualebebis amsaxveli modelebis

simravlea; {Ii} - marTvis nakadebis amsaxveli modelebis simravlea; {Fi} - samuSao procesebisa da

operaciebis amsaxveli modelebis simravlea.

sistemis konteqstis da moTxovnebis warmodgenisaTvis gamoiyeneba precedentebis modeli.

mocemuli midgomis arsi mdgomareobs precedentebis transformaciaSi, dawyebuli kompleqsuri

procesebidan (zeda done) funqciaTa dekompoziciamde (qveda done), maTi Semdgomi realizaciiT.

kompleqsuri procesebis qveS Cven vgulisxmobT mravaldoniani ganawilebuli marTvis sistemis

rolebis(funqciuri TanamSromlebis) mTavar funqciebs, romlebic urTierTkavSirSia erTmaneTTan zeda

doneze da iSleba struqturul qvefunqciebad (dekompoziciis safuZvelze), romelic moicavs

gansazRvrul amocanaTa (funqciaTa) da maTi realizebisaTvis saWiro elementTa erTobliobas, maT

Soris moqmedebaTa aRweriT. funqciur amocanaTa Sesabamis elementTa moqmedebebis dasaproeqteblad

gamoviyenebT urTierTqmedebisa da moRvaweobis diagramebs.

pentaedruli modelis me-2 (daproeqtebis) TvalTaxedvis sqema pirvelis safuZvelze iqmneba da

igi statikuri struqturebis daproeqtebas exeba. es aris klasebi da  klasTa diagramebi, romelTa

sqemebis konstruireba sakvlevi obieqtis sintaksur-semantikuri analizisa da misi elementebis

sinTezis meTodebis safuZvelze unda ganvaxorcieloT. amitom, daproeqtebis As TvalTaxedviT –

sistema unda Seicavdes sitemis leqsikonis damdgen da gamovlenil arsebs Soris mimarTebebis aRmwer

modelebs: As = < {Ki}, {Ri, {Si} >, sadac
{Ki} - sistemis abstraqciebis(klasebis) simravlea; {Ri} - klasebs Soris mimarTebebis simravle; {Si} -

obieqtTa sasicocxlo ciklis amsaxveli modelebis simravlea.

statikuri struqturebis, anu klasTa diagramebis optimaluri variantebis daproeqteba

umniSvnelovanesi amocanaa muSa programuli paketebis (kodebis) Sesaqmnelad. es sakiTxebi, TavianTi

sirTulisa da Zneladformalizebadi amocanebis arsebobis gamo, aucileblad moiTxovs adamian-manqanis

erTobliv (avtomatizebul) reJimSi muSaobis procedurebs. unda gadawydes lokaluri struqturebis

(calkeuli klasebis Siga struqturebis) Sedgenilobis gansazRvris amocana, romelic sakvlevi

obieqtis semantikur analizze da struqturaTa sinTezzea dafuZnebuli. kvlevis instrumentebad ki

nawilobriv mowesrigebul simravleTa da relaciur damokidebulebaTa Teoriebi gamogvadgeba.

Semdeg unda gadawydes lokalur struqturaTa (klasebs) Soris bunebrivad arsebuli

genetikuri da agregatuli kavSirebis (globaluri kavSirebis) realizacia, anu klasTa diagramebis

erTobliobaTa Seqmna. bolos ganisazRvreba im meTodebisa da Setyobinebebis erTobliobaTa

simravleebi, romlebic daproeqtebul klasebze da klasTa diagramebze iqneba orientirebuli. am

SemTxvevaSi statikuri struqturebi gansazRruli meTodebis kvlevis obieqtebs warmoadgens da maTi

damuSavebis procesebis aqtualizacia sistemis garedan Semosul Setyobinebebzea damokidebuli.

Tu aRniSnul msjelobas SevajamebT, ganxilul etapze – statikur struqturaTa optimizaciis

etapze, dadgindeba klasebis, klasTaSoris-kavSirebis da maTi sasicocxlo ciklebis amsaxveli

modelebi. esaa is wertili, sadac statikuri struqturebi (mdgomareobaTa modelebi) dinamikuri

struqturebiT (yofaqcevis modelebi) unda gafarTovdes. amis safuZveli ki – meTodebi anu  is

funqciebia, romlebic inicializirdeba garedan mosuli Setyobinebebis (moTxovnaTa) safuZvelze.

avtomatizebuli sistemis arqiteqtura procesebis TvalTaxedviT Ap unda Seicavdes -

procesebis aRmwer, paralelizmisa da sinqronizaciis meqanizmebis damdgen modelebs:

Ap = < {Pi}, {Wi}>, sadac

{Pi} - procesebis simravlea; {Wi} - procesebis Sesrulebis dasadgeni wesebis simravle.
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amjerad saqme gvaqvs dinamikur procesebTan, romlebic, obieqt-orientirebuli modelirebis

terminebiT Tu davaxasiaTebT, sistemis yofaqcevas aRwers. pentaedruli modelis ganxilva dinamikuri

procesebis TvalTaxedviT metad mniSvnelovani da Sromatevadi etapia. igi aerTianebs rogorc

samuSaoTa gadanawilebas paralelur marTvis nakadebs Soris, aseve komunikaciisa da sinqronizaciis

swori meqanizmebis dadgenas sistemis aqtiur da pasiur obieqtebs Soris. amgvarad, Cveni amocana am

etapze mdgomareobs ganawilebuli mravaldoniani marTvis sistemis dinamikuri procesebis kvlevaSi da

mis safuZvelze meTodebisa (funqciebis) da mainicializebeli Setyobinebebis erTobliobaTa

gansazRvrasa da maTi efeqturi damuSavebis scenarebisa da logikuri procedurebis konstruirebaSi.

marTvis TiToeul doneze SesaZlebeli da sasurvelia saproeqto Sedegebis Tvisobrivi da

raodenobrivi analizis Catareba da Sefaseba. am mizniT viyenebT, erTis mxriv, masobrivi momsaxurebis

meTodebs, kerZod markovis procesebs, da meores mxriv, petris sistemuri qselebiT dinamikuri

procesebis modelirebis instruments. aseTi integrirebuli kvlevis meqanizmis Seqmna xels uwyobs

sistemis damproeqtebels agebuli modelebis safuZvelze ganaxorcielos procesebis kompiuteruli

analizi da moaxdinos variantebis raodenobrivi Sefaseba maTgan optimaluris amosarCevad.

momdevno etapi exeba programuli paketis komponentebis damuSavebas. esaa programuli,

resursuli, saTavo failebisa da sxva kodebis Seqmna, romlebic Tavsdeba dasaproeqtebel failSi.

mravaldoniani, ganawilebuli marTvis sistemis arqiteqtura realizebis TvalTaxedviT Ai - unda

Seicavdes programuli komponentebis da maT Soris kavSirebis, Sesanaxi monacemebis leqsikonis da maT

Soris semantikuri kavSirebis aRmwer modelebs:

Ai = < {Ci}, {Ti}, {Ri}>, sadac

{Ci} - programuli komponentebis simravlea; {Ti} - Sesanaxi monacemebis(cxrilebis) simravlea; {Ri} -
mimarTebebis simravle.

marTvis sistemis programuli uzrunvelyofis dasamuSaveblad Tavdapirvelad ganisazRvreba

operaciuli sistemis garemo, magaliTad, Windows an Linux. SeirCeva ZiriTadi platforma, Tuki amis

saWiroeba arsebobs, magaliTad, dot-NET SemTxvevaSi, roca gamoiyeneba Visual Studio .NET paketi.

bolos, Cvens mier SerCeuli iqneba daprogramebis ena, romlis garemoSic moxdeba kodebis ageba.

magaliTad, obieqt-orientirebuli, vizualur komponentebiani enebi: C++, Visual Basic, C#, J++.NET an
sxva [5]. programuli kodebis damuSaveba SesaZlebelia avtomatizebul reJimSi da igi ramdenime etapad

mimdinareobs. Tavdapirvelad damuSavdeba programaTa teqsturi (CPP, CSH, ... ) da saTavo (H) failebi.

es ukanaskneli avtomaturad iwereba TviT sistemis mier, Tu Cven viyenebT, magaliTad, UML–is
MsVisio instruments, Visual Studio .NET paketis srul versias [5].

meore etapze muSavdeba monacemTa bazis, misi cxrilebisa da indeqsuri failebis komponentebi,

romlebic konteqstur diagramebSi erTiandeba da mzaddeba server-monacemTa bazebSi gansaTavseblad.

centralur server-bazasTan erTad gaTvaliswinebuli unda iyos sarezervo, arqivirebuli bazis

arseboba. server-bazebis administrirebis reglamenti damatebiT iqneba SemuSavebuli sistemis danergvis

Semdeg, gamomdinare funqciuri avtomatizebuli samuSao adgilebis raodenobisa da menejmentis
miznebidan. mesame done exeba sistemaSi muSa failebis (EXE) paketebis Seqmnas. sayuradReboa aseve

sistemuri damxmare da resursuli (mag., DLL, RES da sxv.) failebis Seqmna.

garda specialuri programuli da sabazo failebis damuSavebisa, sistemaSi farTod gamoiyeneba

standartuli da servisuli biblioTekebis programebi, rac xorcieldeba obieqt-orientirebuli da

struqturuli daprogramebis principebiT. komponentebis TvalTaxedvis done iTvaliswinebs

aucileblad maT testirebas da saboloo muSa saxemde miyvanas, agreTve dokumentirebisa da

instruqciebis momzadebas momxmareblebisaTvis, sistemisa da monacemTa bazebis administratorebisaTvis.

pentaedruli modelis bolo etapi mdgomareobs ganawilebuli sistemis gamoTvliTi resursebis

konfiguraciis dadgenisa da sistemis programuli komponentebis konteqsturad ganTavsebaSi

kompiuteruli qselis kvanZebSi. Sesabamisad, avtomatizebuli sistemis arqiteqtura ganlagebis

TvalTaxedviT Ad unda Seicavdes klient-serveruli da mTlianad ganawilebuli sistemis aRmwer

modelebs: Ad = < {Zi}, {Ri}, {Ci}>, sadac
{Zi} – kvanZebis simravlea; {Zi} - kvanZebs Soris mimarTebebia (damokidebulebis, asociaciis); {Ci} -
kvanZebze ganlagebuli programuli komponentebis simravle.

programuli komponentebis qselSi ganTavsebis amocana mniSvnelovania, rameTu qselis efeqturi

muSaoba swored maszea damokidebuli. aq sayuradReboa rogorc programuli, aseve monacemTa failebis

klient-server arqiteqturis kvanZebSi ganlagebis sakiTxi.
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mravaldoniani, ganawilebuli sistemebisaTvis mizanSewonilia klient-serveris e.w. `Txeli

klientis~ variantis ganvixilava. monacemTa bazebisa da programuli failebis ZiriTadi erToblioba

centralur serverze iqneba ganTavsebuli, xolo klient kvanZebSi specialuri sainterfeiso

programebisa da lokaluri failebis paketebi ganlagdeba. cxadia unda SerCeul iqnas yvelaze

efeqturi varianti programuli komponentebis ganTavsebisa qselSi. efeqturobis qveS unda
vigulisxmoT mTliani sistemis moqnili da saimedo muSaoba, saerTo gamoyenebis resursebis (arxebi,
monacemTa failebi, programebi da sxv.) ukonfliqto marTva, tranzaqciaTa Sesrulebisas Cixebis

gamoricxva, momxmarebelTa moTxovnebis dakmayofileba drois misaReb intervalebSi, monacemTa

dublirebis minimizacia da a.S. amitom, arqiteqturis formirebisas erT-erT amocanas warmoadgens

ganawilebuli sistemis fizikuri resursebis, programul da monacemTa komponentebis ganTavsebis

modelis ageba sistemuri petris qselebis gamoyenebiT, Semdeg maTi calkeuli elementebisaTvis

raodenobrivi maxasiaTeblebis SerCeva (dasaSveb cvlilebaTa diapazonebiT) da am modelis analizi,

qselis Sesasvlelebze gansxvavebuli ganawilebis kanonebiT miwodebuli moTxovnebis SemTxvevaSi,

gansakuTrebiT puasonis, eqsponencialuri da normaluri ganawilebebisaTvis.

gamokvlevis Sedegebi analizis safuZvelze mogvcems SesaZleblobas ganisazRvros mravaldonian

ganawilebul sistemebSi klient-server konfiguraciisaTvis programuli komponentebis efeqturi

ganTavsebis algoriTmi, moxdes variantebis raodenobrivi Sefaseba da dadgindes maT Soris

optimaluri. sistemis damuSavebis procesi iTvaliswinebs arqiteqturis  mimdevrobiT dazustebas

precendentebis analizis, iteraciuli da inkrementuli kvlevis safuZvelze. rac gulisxmobs imas,

rom modelis damuSaveba xdeba inkrementulad (umatebT ra TiTo axal fragments yovel erT jerze)

da iteraciulad (vimeorebT ra proeqtirebis process yoveli axali gaumjobesebis Semdeg).

3. daskvna

programuli sistemis daproeqtebis moyvanili gafarToeba, integrirebuli kvlevis meqanizmis

safuZvelze, saSualebas aZlevs sistemis damproeqtebels agebuli modelebis safuZvelze

ganaxorcielos procesebis kompiuteruli analizi da moaxdinos variantebis raodenobrivi Sefaseba

maTgan optimaluris amosarCevad.
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DESIGNING OF THE MULTILEVEL DISTRIBUTED CONTROL SYSTEMS
Temur Sukhiashvili
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Summary

In the represented article there is considered the expanded version of designing the software systems, defined by
UML technology. This method allows a construction of the multilevel distributed control systems on the basis of five
representations are considered stages of. The resulted approach provides creation of the integrated mechanism of research
which allows a system’s designer to make the computer analysis of processes on the basis of the constructed models and to
make a quantitative estimation of variants for revealing optimum.

ПРОЕКТИРОВАНИЕ МНОГОУРОВНЕВЫХ РАСПРЕДЕЛЕННЫХ СИСТЕМ УПРАВЛЕНИЯ
Сухиашвили Т.

Резюме

Рассматривается расширенный вариант проектирования програмных систем, определенный UML
технологией, в котором на основе пяти представлений системы рассматриваются этапы построения
многоуровневых распределенных систем управления. Приведенный подход предусматривает создание
интегрированного механизма исследования, посредством которого проектировщику системы дается возможность
на основе построенных моделей провести компьютерный анализ процессов и количественную оценку вариантов
для выявления оптимального.


