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Abstract

I'n presented thesis fiNdoealseof o p me |
Support of DecisioiMaking in Expert Estimationsof Business
Progr amso t he probl emse pahningper f e
processes in organizatior@ntrol systems, based on the automation
of the managmentconsulting businesgrocesses, are psidered.

Development of objeatriented methods and models of
support of decisioimaking in expert estimations for these processes
is offered as well, as designing of their dynamiccpsses, based on
unified modeling language, and program realization the group
CASEmethods, based on the modern information technologies,
particular, on NETplatform.

The problems of use of the modern systems of database
construction and analysis of the operative information for
commerciaffinancial banks are displayeWisualanalysis model of
designing of multidimensional, relational, meankatgpendent star
scheme, based on the tools of objectivie diagrams, is developed.
As the illustration exampl e, t he
income in the bank is comgred.

The problem of use of OLABRoIs for the operative analysis
of businesgprocesses is considered. Téieuctured organizatioof
data, selecteffom the distributed daltesesinto theuniform system
of support of decisiomaking is offered as well, as the
corresponding gram realization of an applied package of system
on the basis of components of Decision Cube of olggented
programming C ++ language for a problem of midttorial
analysis

The problems of objegairiented modeling, desigrgn and
realization of processes of expert estimations of busimeggams,
realization of procedures of objectivele modeling of business
processes on the basis of categorial approach and ladgeddraic
methods in UML/ORM environment are offered asliwas the
results of automated designing of the distributed database system of
the clientserver architecture (ERM) for Ms SQL Server packet.

Automation of processes of documents circulation in
distributed businessbjects of the organizational control is
considered. The objecriented analysis and the obpexiented
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modeling of such large and complicated systems are carried out by
the standards of unified modeling language (UML) and by the graph
analytical tools of Petri networks. As a result, the nHéve
networks and characteristics are received for effective use of the
common resources and for decrement in the time of requests
elaboration.

For modeling, simulation and analysi$ the clientserver
architectureof businesgrocesses the equivalegraphs of Petri
network are constructed, the tirdependent characteristics of
current processes are investigated and the community of relatively
effective, acceptable models is stated.

For creating of information supply of the system the questions
of soluion of the problems of designing and realization of
distributed, relational bases, based on the modern information
technologies, are displayed in the thesis. In particular, the conception
concerning the inter compatibility of reversible, objedented pog-
ramming, objectiveole model (ORM), meanindependent model
(ERM) and data description language (DDL) is considered. The
corresponding realization, algorithmic schemes for work in MsSQL
Server and ADO NET environments are offered.

In organizational antrol systems except of Windows programs
of support of decisiomaking in expert estimations, the problems of
designing and realization of wapplications are offered. In
particular, the example of service of clients of the financial bank
illustrates theproblems of construction of their interface components
and of organization of server databases as well. The system is
elaborated on NEplatform, using the objeairiented tools ofC#,
ASP.NET, ADO.NET and MsSQL Server.



winasityvaoba

monografiaSi  ganixileba organizaciuli marTvis
sistemebis korporaciuli dagegmvis procesebis srulyofis
sakiTxebi mmarTvelobiTi konsultirebis biznes -procesebis
avtomatizaciis safuZvelze. SemoTavazebulia am procesebSi
egspertul  SefasebaTa mxardamWeri gadawyvetilebebis
miReis obieqt -orientirebuli meTodebisa da modelebis
SemuSaveba, maTi dinamikuri procesebis daproeqteba

unificirebuli ~ modelirebis  enis  safuZvelze da
programuli  realizacia  jgufuri CASEmeTodebiT,
Tanamedrove informaciuli tegnologiebis, kerZod .NET-

platformis ba zaze. gadmocemulia komerciul -safinanso
bankebisaTvis monacemTa sacavis agebisa da operatiuli
informaciis analizis Tanamedrove sistemebis gamoyenebis
sakiTxebi. SemuSavebulia monacemTa mravalganzomilebiani,
relaciuri arsTa -damokidebulebis varskvlavuri sgemi s
daproeqtebis vizualur -analizuri modeli obieqt -roluri
diagramebis  instrumentis  safuZvelze. sailustracio
magaliTisaTvis ganixileba bankSi klientTa Semosavlebis
monitoringis amocana. ganxilulia  biznes -procesebis
operatiuli  analizis OLAP-istrumentis  gamoyenebis
sakiTxi. SemoTavazebulia ganawilebuli monacemTa bazebidan
SerCeuli monacemebis erTian gadawyvetilebis miRebis
mxardamWer sistemaSi struqturizebuli organizeba da
Sesabamisi  programuli  paketis realizacia obieqt -
orientirebuli  daprogramebis C++ enis Decisbn Cube
komponentis  gamoyenebiT  mravalfagtoruli  analizis
amocanebisTvis.

SemoTavazebulia biznegprogramebis egspertul
SefasebaTa procesebis obieqtorientirebuli modelirebis,
daproeqtebisa da realizaciis sakiTxebi, kategorialuri da

logikur -algebruli meTodeb is safuZvelze biznes -
procesebis obieqt -roluri  modelirebis procedurebis
realizacia UML/ORM garemoSi da klient -server

argiteqturis ganawilebuli  sistemis monacemTa bazis
strugturis ( ERM) avtomatizebuli daproegtebis Sedegebi
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Ms SQL Server paketisaTvis. ganixileba organizaciuli
marTvis ganawilebuli biznes tobieqgtebis dokumentbrunvis
procesebis avtomatizacia. aseTi didi da rTuli

sistemebis obieqt Lorientirebuli analizi da obieqt L
orientirebuli modelireba ganxorcielebulia
unificirebuli modelirebis enis ( UML) stand artebiT da

petris gselebis grafo  tanalizuri instrumentiT. Sedegad
miRebulia alternatiuli sqgemebi da maxasiaTeblebi saerTo
resursebis  efeqturad gamoyenebisa da moTxovnebis
damuSavebis drois Sesamcireblad. klient -serveruli
arqiteqturis biznes -procesebis model irebisa da
imitaciuri  analizisaTvis agebulia petris gselis
ekvivalenturi grafebi, gamokvleulia maTSi mimdinare
procesebis droiTi maxasiaTeblebi da dadgenilia SedarebiT
efeqturi, misaRebi modelebis erToblioba.

sistemis  informaciuli  uzrunvelyofis asageba d
naSromSi gadmocemulia ganawilebuli, monacemTa relaciuri
bazebis daproeqtebisa da realizaciis amocanis gadawyvetis
sakiTxebi axali sainformacio tegnologiebis bazaze, kerZod
ganixileba koncefcia reversiuli, obieqt -orientirebuli
daprogramebis, obieqt-roluri modelis ( ORM), arsTa-
damokidebulebis modelis ( ERM) da monacemTa aRweris enis
(DDL)  urTierTTavsebadobis Sesaxeb. SemoTavazebulia
realizaciis Sesabamisi algoriTmuli sqemebi MsSQL Server
da ADO.NET garemoSi samuSaod. organizaciuli marTvis
sistemebSi egspetul SefasebaTa gadawyvetilebis miRebis
mxardamWeri Windowsprogramebis garda SemoTavazebulia
Web-aplikaciebis daproeqtebis da realizaciis sakiTxebi.
kerZod safinanso bankis klientTa momsaxurebis magaliTze
ilustrirebulia maTi interfeisuli komponentebis awyo bisa
da monacemTa serveruli bazebis organizebis amocanebi.
sistema damuSavebulia .NET-platformaze, C#, ASP.NET,
ADO.NET da MsSQL Server obieqt -orientirebuli
instrumentebis gamoyenebiT.

prof. a. frangiSvili
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Sesavali

Tanamedrove korporaciul sistemebs, romelTa ricxvs
miekuTvneba dargobrivi dawesebulebebi, saarmoebi, savaWro
firmebi, komerciuli bankebi da a.S., zogadad L biznes
obieqtebi, aqvs rTuli organizaciuli strugtura, romelic
topologiurad ganawilebuli filialebis saxiT SeiZleba
warmovidginoT. maTi efeqturi marTva SesaZlebelia yvela
departamentis, filiali s da ganyofilebis mdgomareobisa da
mogmedebis  Sesaxeb sruli operatiuli informaciis
arsebobisas. am faqtorma gamoiwvia organizaciuli
sistemebis avtomatizaciis aucilebloba da Tanamedrove

informaciuli tegnologiebis, telekomunikaciebis
saSualebaTa, monacemTazbbis marTvis sistemebis farTo
gamoyeneba.

biznesobieqtebze gansakuTrebuli yuradReba eqceva
marketingisa da menejmentis procesebis sworad da droulad

warmarTvas. axali biznes-programebi, romelTa
ganxorcieleba, erTis mxriv sasicocxloa Tanamedrove
konkurertiis pirobebsSi, xolo meores MXriv,

Zneladrealizebadia sakmao  moculobis  investiciebis
mozidvis TvalsazrisiT, moiTxovs firmis xelmZRvanelebisa
da egspert -specialistebis agan swori ekonomikuri
politikis gatarebas gaazrebuli jgufuri gadawyvetilebis
miRebis safuzvelze [1].

winamdebare naSromis mizaniarganizaciuli marTvis
sistemis srulyofa, misi biznes -programebis Sefasebis
mxardamWeri gadawyvetilebaTa miRebis axali teqnologiebis
SemuSavebisa da maTi unificirebuli  programuli
realizaciis safuzZvelze, rac udavod aqgtualuri da
mniSvnelovani mimarTulebaa [2,3].



aRniSnuli miznis misaRwevad monografiaSi ganixileba
Semdegi sakiTxebi:

- gaanalizebulia organizaciuli marTvis sistemebSi
korporaciuli dagegmvis problemebi da gamovlenilia maTi
gadawyvetis amocanebi da gzebi;

- SemuSavebulia  bizneprogramebis  eqspertul
SefasebaTa gadawyvetilebis miRebis mxardamWeri
kompiuteruli sistemis struqtura da Sedgeniloba, obieqt -
orientirebuli meTodebi da modelebi;

- gansazRvrulia ganawilebuli korporaciuli sistemis
monacemTa relaciuri s acavis agebisa da misi operatiuli
analizis efeqturi algoriTmuli sqgemebi mravalfaqgtoruli
amocanebisaTvis,  vizualur-komponenturi ~ daprogramebis
meTodis safuZvelze;

- damuSavebulia  biznegprogramebis  eqgspertul
SefasebaTa procesebis obieqtorientirebuli modelir ebis,
daproeqtebisa da realizaciis sakiTxebi kategorialuri da
logikur -algebruli meTodebis gamoyenebiT;

- SemoTavazebulia Klient -serveruli argiteqturis
ganawilebuli bazebis daproegtebisa da agebis procesebis
avtomatizacia obieqt -roluri da konceptualuri mode lebis
safuZvelze;

- agebulia biznes-procesebis marTvis imitaciuri
modelirebisa da analizis alternatiuli sqemebi sistemuri
petris gselebis grafebis gamoyenebiT;

- damuSavebulia Windows da Web aplikaciebis
danarTebi, momxmarebelTa servisuli interfeisebi
komerciuli bankebis magaliTze, . NET-platformis, C#,
ASP.NET, ADO.NETdaMs SQL Serverpaketebis gamoyenebiT.

naSromis pirvel TavSi gadmocemulia organizaciuli
marTvis obieqtebis korporaciuli dagegmvis arsebuli
meganizmebis analizi, gamovlenilia problemebi da amocanebi
Tanamedrove sabazro konkurenciisa da mmarTvelobiTi
konsultirebis efeqturi meTodebis gamoyenebis
TvalsazrisiT. yuradReba gamaxvilebulia  produqciis
sawarmoo firmebisa da komerciuli bankebis biznes
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programebis marTvis sakiTxebze. gadmocemulia dBisaTvis
arsebuli meTodebisa da instrumentebis, agreTve
informaciuli tegnologiebis mokle, kritikuli analizi.
dasmulia amocana biznegprogramebis eqgspertul SefasebaTa
jogufuri  gadawyvetilebis mxardamWeri  kompiuteruli
sistemis asagebad.

meore TavSi aRwerilia biznesprogramebis marTvis da
jgufuri Sefasebis tegnologiuri procesebis
unificirebuli CasemeTodebi da obieqt-orientirebuli
modelebi; sistemis monacemTa bazaSi eqspertTa codnis
asaxvis obieqt-roluri modelebi kategorialuri midgomiT,
agreTve am procesebis atomatizebul reJimSi gadawyvetis
procedurebi vizualur  -komponenturi daprogramebis
safuZvelze; warmodgenilia ganawilebuli biznes -procesebis
obieqt -orientirebuli  modelirebisa  da  imitaciuri
analizis alternatiuli sgemebi sistemuri petris gselebis
gamoyenebiT.

meame Tavi exeba biznegrogramebis eqgspertul
SefasebaTa mxardamWeri kompiuteruli sistemis
informaciuli da programuli uzrunvelyofebis damuSavebas
da realizacias. SemoTavazebulia korporaciebis monacemTa
sacavebis daproeqtebis, agebisa da maTi operatiuli
mraalfaqgtoruli analizis amocanebis gadawyveta.
gamoyenebulia klient -serveruli konfiguracia eqspertTa
Sefasebebis avtomatizebuli damuSavebisaTvis, Borland
C++Builder, MsSQL Server,Ms Office paketebisa da .NET
platformis ( C#.NET, ADO.NET, ASP.NE)bazaze.

meoTxe Tavi exeba bizneprogramebis eqspertul
SefasebaTa mxardamWeri kompiuteruli sistemis programuli
uzrunvelyofebis damuSavebas da realizacias.

mexuTe TavSi mocemulia egsperimentuli Sedegebi,
romlebic ganxorcielda produqciis sawarmoo firmis da
komerciul -safinanso bankis obieqgtebze. SemoTavazebulia
momxmarebelTa interfeisebis sademonstracio paketi Web-
aplikaciis saxiT, komerciuli bankis servisis amocanebis
gadasawyvetad.
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| Tavi
korporaciaTa biznes -programebis dagegmvis
problemebi da maTi srulyofi s amocanebi
sainformacio tegnologiebis bazaze

1.1. korporaciuli obieqtebis marTvis meqanizmebis
srulyofis miznebi da amocanebi

korporaciul obieqtebs miekuTvneba saxelmwifo an
kerZo struqturebis sawarmoo, organizaciuli, sabanko -
safinanso da sxva tipis iu ridiuli subieqtebi. maTi
fungcionirebis keTildReoba, konkurenciis mZafr pirobebsSi,
bevradaa damokidebuli marTvis aparatis mognilobasa da
saimedoobaze. rTuli biznes -procesebis korporaciuli
dagemvisa da operatiuli marTvis meqanizmebis efeqturi
organizebiTa d a mudmivi srulyofiT SesaZlebeli xdeba am
obieqtebis sasicocxlo ciklis gaxangrZliveba.

korporaciuli obiegtebis marTvis avtomatizebuli
sistema moicavs diagnostikuri analizis, eqspertuli
Sefasebebis, biznegprogramebis dagegmuvis, maTi
ganxorcielebis organizeb is, faqt -Sedegebis aRricxvis,
ekonomikuri analizisa da Sefasebis, obieqtze efeqturi
zemogmedebis mmarTveli gadawyvetilebis miRebis procesebis
xelSemwyobi meganizmebis SemuSavebas da maT kompiuterul
realizacias.

aseTi obieqtebis marTvis meganizmebis modeli sakmaod
rTulia. da miekuTvneba Znelad formalizebad didi
sistemebis klass. maTi agebisa da efeqturi gamoyenebisaTvis
mizanSewonilia araerTgvarovani, raodenobrivi da
xarisxobrivi meTodebis komplegsuri gamoyeneba. kerZod,
erTis mxriv, kognituri modelebis asag ebad eqspertul
SefasebaTa sxvadasxva meTodebis integrirebuli gamoyeneba,

14



da meores mxriv, biznesprogramebis dagegmvis procesebis
optimizacia da kvleva masobrivi momsaxurebis sistemebis
Teoriis safuZvelze, markovis procesebiT.

egspertul SefasebaTa damuSavebis avtomatizebuli
sistemis  ZiriTadi mizania sawarmoo firmebisa an
organizaciebis strategiuli ganviTarebis gegmebis
(korporaciuli dagegmva) Sedgenis procesis avtomatizacia.

TviT aseTi korporaciuli gegmebis optimaluri an
‘ukeTesi~ variantebis SerCevas aqvs globaluri mizani _
esaa firmis muSaobis efeqturobis amaRleba (swori
dagegmvis gziT). am sakiTxebs yovelTvis gansakuTrebuli
yuradReba eqceoda da eqceva sazRvargareT [1].

CvenSic, sabazro ekonomikaze gadasvlis Semdeg, roca
mravali sawarmoo firma da org anizacia privatizebulia da
kerZo sakuTrebis formiT mogvevlina, aqtualuri gaxda
aRniSnuli mimarTuleba.

amgvarad, disertaciaSi dasmuli amocanebis gadawyvetis
mizani firmis sasicocxlo ciklTan _ arsebobis sakiTxTanaa
dakavSirebuli da amgvarad misi agtualuroba da mniSvneloba
eWvs ar iwvevs.

korporaciuli obieqtebis marTvis procesisTvis Cven
unda gamoviyenoT eqspertul SefasebaTa meTodebiT
mopovebuli informacia da gadavamuSavoT isini kompiuteris
gamoyenebiT. es gadamuSaveba ki gulisxmobs specialuri
programuli pak etis ( "Expert_UML") damuSavebas, anu unda
Seigmnas kompiuteruli dialoguri sistema - axali, obieqt -
orientirebuli  modelirebisa  da UML -tegnologiis
safuzvelze [3].

dReisaTvis erT -erTi aqtualuri da perspeqtiuli
mimarTulebaa sameurneskonomikuri obieqtebis marT vis
kompiuteruli sistemebis daproeqteba da realizacia
unificirebuli modelirebis enis ( UML/2 i Unified Modeling
Languagg saSualebiT [4].

es UML-ena aris programuli uzrunvelyofis
damuSavebis Tanamedrove teqgnologia, romelic ganapirobebs
programuli paketebis maRal doneze standartizacias.
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UML tegnologia eyrdnoba obieqt -orientirebuli
modelirebas da ramdenime etapisagan Sedgeba:

a3t maddgdgmo  mdonddoly
dermbergbopmapdems  asblabma®s
I

309 di&-mE0gbFodgdmo
sbsmmobo
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Agommobagyas
(opqds: CH#, ASP, XML s Ubg.)

nax. 1.1UML -tegnologiis 0Txi etapi

pirvel etapze xorcieldeba sakvlevi obieqtis
Seswavla da misi funqgcionirebis moTxovnilebis dadgen a.
sistemis  argiteqtura mniSvnelovani  komponentia,
romelic gamoiyeneba momxmarebelTa gansxvavebuli
Tvalsazrisebis mizanmimarTuli marTvisaTvis, magaliTad,
programuli sistemis organizeba; strugturuli elementebis
arCeva, romelTaganac Sedgeba sistema da intdeisebi; am
elementebis yofaqceva sxvebTan mimarTebaSi da a.S.
programuli sistemis argiteqtura SeiZleba kargad aisaxos
xuTi urTierTdakavSirebuli elementiT (nax.1.2). TiToeuli
TvalTaxedva damoukidebulia, magram sistemis agebis dros
UML tegnologiiT xdeba ma Ti urTierTmogmedeba.
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nax. 1.2. sistemis arqiteqturis modelireba

Cven sakvlev obieqtad ganvixilavT  produqciis
mwarmoebel firmas (an komerciul banks), mis organizaciul -
sawarmoo  struqturas. sawarmoo  firma  amzadebs
gansxvavebuli asortimentis produqcias (ko merciuli banki
emsaxureba iuridiul da fizikur pirebs sxvadasxva
servisuli amocanebiT). mas aqvs safirmo maRaziebi. hyavs
rogorc partniorebi: savaWro bazebi, mudmivi damkveTebi,
aseve konkurentebi bazarze. firmas uxdeba "brZola~ Tavisi
arsebobis SesanarCubé&d. misi mdgomareoba SeiZleba iyos
kargi, damakmayofilebeli an cudi, anu gakotrebis firmis
mdgomareobis  gasaanalizeblad saWiroa  eqspertebis
Sefasebebis Segroveba da maTi kompleqsuri gadamuSaveba. am
procesis sakmao sirTulisa da informaciis didi
moculobis gamo, sasurvelia gadamuSavdes igi kompiuteris
daxmarebiT.

Cveni sistemis aqtiuri momxmareblebii eqspertebi
(sawarmoo firmis an bankis xelmZRvanelebi da mTavari
specialistebi) da konsultanti, romelic meTodurad
xelmZRvanelobs eqspertebs da warmarTavs rogorc marTi
ganswavlis process, aseve jgufuri informaciis Segrovebas,
Sefasebas da gadamuSavebas.

aggdan gamomdinare, sistemis ZiriTadi moTxovnebi
SeiZleba ase CamovayaliboT: - Seigmnas konsultantis
avtomatizebuli samuSao adgili (serverze, an calke

klientis saxiT); - aigos monacemTa ganawilebuli baza
firmis xelmZRvanelebisa da specialistebis codnis
amsaseli informaciiT (klientebis saxiT); - Seigmnas

algoriTmuli da programuli paketebi, romlebic Seajerebs
egspertul SefasebaTa Sedegebs da gamoimuSavebs koleqtiur
gadawyvetilebebs; - moxdeba am gadawyvetilebaTa cxovrebasSi
gatarebis RonisZiebaTa SemuSaveba demaTi danaxarjebis
analizi da Sefaseba; - aigeba konsultantisa da eqspertebis
samuSao adgilebis interfeisuli programebi.

amgvarad, firmis xelmZRvaneloba da mTavari
specialistebi  TviTon arian  eqspertebi, exmarebian
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konsultants  saboloo  gadawyvetilebaTa  moZeb naSi.
konsultants agqvs meTodika, Tu rogor warmarTos muSaoba
egspertebTan. es meTodika gulisxmobs obieqtis kvlevisaTvis
sistemuri midgomisa da eqspertul SefasebaTa meTodebis
gamoyenebas. Cven maT SemdgomsSi ganvixilavT.

1.2. sakvlevi obieqtis diagnostikuri a nalizis
oTxetapiani modeli
amerikeli mecnierebi ekonomikuri dagegmvisa da
firmebis muSaobis konsultirebis sferoSi  robert
abramsoni da uolti halseti gvTavazoben oTxetapian
models organizaciis gamosakvlevad da strategiuli
RonisZiebebis Sesadgenad (nax. 1137) [1].
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1.3. miznis misaRwevad Sesasrulebeli amocaebi

egspertul SefasebaTa damuSavebis avtomatizebuli
sistema aris avtomatizebuli samuSao adgili konsultantis
da egspertebisaTvis.

rogorc aRvniSneT, konsultanti mowveuli pirovnebaa
da igi warmarTavs eqspertebTan (firmis xelmZRvaneloba,
mTavari specialisteb i) diskusiebs. mosapovebeli informacia
egspertebs codnis, gamocdilebis saxiT aqvT
damaxsovrebuli. araa gamoricxuli maTi subieqturi
Sexedulebebis gavlena am codnis gamoyenebisas.

garkveuli informaciis nawili konsultantma SeiZleba
miiRos firmis marTvis avtom atizebuli sistemis sxva
fungcionaluri qvesistemebidan. magaliTad, dagegmvis marTvis
avtomatizebuli gvesistema _ arsebuli xuTwliani da 1
wiliani _ operatiuli gegmebis misaRebad; aRricxvisa da
ekonomikuri analizis gvesistemebi _ firmaSi produqciis
fagtobrivi  gamoSvebisa da misi realizaciis mdgomareobis
Sesaxeb; sasawyobo meurneobis qvesistemebi _  firmaSi
nedleulisa da mza produqciis arsebobis mdgomareoba da
a.S. (komerciul banks egneba misTvis damaxiasTebeli biznes
procesebi).

Tu firmis marTvis avtomatizebuli sistema ar
fungcionirebs, maSin yvela zemoaRniSnuli informacia
konsultantma unda  miiRos  firmis teritoriaze
ganlagebuli sawarmoo gvedanayofebis xelmZRvanelebidan
uSualod. mTavaria sruli da swori informaciis Sekreba,
raTa konsultantma zustad dasvas diagnozi , Tu ra uWirs
firmas.

biznesprogramebis egspertul SefasebaTa
gadawyvetilebis miRebis mxardamWeri avtomatizebuli
sistema emsaxureba firmis ganviTarebis (strategiuli)
gegmis sworad Camoyalibebas. alternatiuli  biznes -
programebidan ukeTesis SerCevas. amgvarsidtemis saboloo
produqti organizaciis ganviTarebis strategiuli gegmaa,
romelic kompiuterSia Cadebuli Tavisi programuli
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paketiTa da informaciuli bazebiT, da romelsac sistema
informaciis saxiT miawvdis gadawyvetilebis mimReb pirs,
anu SesTavazebs saukeTes alternatiul variantebs.
saboloo gadawyvetilebas iRebs adamiani £ pasuxismgebeli
piri.

momavalSi aseTi informaciuli bazebi SeiZleba
gamoyenebul ignes dagegmvis ganyofilebaSi e.w. operatiuli
(1 wliani) gegmebis Sesadgenad. eqgspertTa Sefasebebis
damuSavebiavtomatizebuli sistema SeiZleba gamoyenebul
ignes ara mxolod firmis (zeda) doneze, aramed firmis
gveganyofilebebsa da saamqgroebSi, Tu am ukanasknelTa
ganviTarebis koncefcia igneba Sesagmneli.

mTavaria is, rom am sistemis saSualebiT SesaZlebeli
unda ignes koleqtiuri gadawyvetilebis miReba eqspertTa
Sefasebebis Sejerebis xarjze, romelic Cadebulia am
meTodebSi (magaliTad, delfisa da paternis meTodebSi). maT
Cven 2 TavSi SevexebiT.

disertaciis mizania korporaciuli obieqtebis biznes -
programebis agebis avtomatizacia da misTvis
gadawyvetilebis miRebis mxardamWeri sainformacio sistemis
Segmna.

rogorc aRvniSneT, amisaTvis saWiroa monacemTa
mravaldoniani sacavebis ageba, maTi fungciur-analizuri
paketebis damuSaveba, eqspertul SefasebaTa meTodebis
gamoyeneba fimis ganviTarebis strategiuli gegmis
SesamuSaveblad (mesame stadia, nax. 1.6). amagvarad, arsebobs
ori mizani: lokaluri da globaluri. lokaluri mizania
monacemTa sacavisa da eqspertul SefasebaTa damuSavebis
kompiuteruli sistemis Segmna, anu Cveni disertaciis Temis
pragtikuli realizacia.

globaluri  mizania am kompiuteruli  sistemis
gamoyenebiT  korporaciuli  organizaciis ganviTarebis
strategiuli gegmis optimaluri variantis Sedgena da
egspertuli Sefaseba. es azri formalizebulia 1.8 naxazze.
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nax.1.8. lokaluri (1)  da globaluri (2) miznebi

Cven SemovifarglebiT lokaluri mizniT. amitom aq
CamovTvliT im ZiriTad funqgciebs, romlebic egspertul
SefasebaTa damuSavebis avtomatizebuli sistemis
agebisaTvisaa saWiro:

1) obieqtis diagnostikuri analizi  sistemuri
midgomiT;

2) egspertul SefasebaTa meTodebis analizi da maTi
SerCeva dasmuli miznis misaRwevad;

3) konsultantis meTodikis formalizeba da
funqgcionaluri blok -sgemis ageba,;

4) informaciuli uzrunvelyofis sakiTxebis
damuSaveba;

5) dialoguri procedurebis ageba konsultantisa da
eqspertebisaTvis;

6) programuli paketis damuSaveba da testireba;

7) momxmareblis instrugciebis Camoyalibeba.
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1.4. gadawyvetilebis miRebis xelSemwyobi sistemebi

rogorc aRvniSneT, didi korporaciebis efeqturad
samarTavad gadawyvetilebis miRebis mxardaWerismizniT,
aucilebelia sruli da utyuari informaciis arseboba
biznesis sxvadasxva aspeqtebze. amazea damokidebuli
organizaciis marTvis xarisxi, dagegmvis efegturoba da a.S.
amasTanave mniSvnelovania informaciis asaxvis formebis
TvalsaCinoeba, axali saxis repor tebis miRebis siswrafe,
mimdinare da istoriuli monacemebis analizis SesaZlebloba.
aseT SesaZleblobaTa mgone sistemebs uwodeben
gadawyvetilebis miRebis mxardamWer sistemebs (gmms) [5].
isini farTod gamoiyeneba sxvadasxva dargebSi, rogoricaa,
magaliTad telek omunikaciebi, biznesi da finansebi, vaWroba,
mrewveloba da sxv., Tanamedrove informaciuli tegnologiis
instrumentis saxiT. gadawyvetilebaTa miRebis mxardamWeri
sistemebi (DSS- Decision Support Systemsogadad, agebulia
monacemTa bazebis, xelovnuri intele gtis, imitaciuri
modelebisa da menejmentis sainformacio  sistemebis
safuzvelze. gmmebis saSualebiT SesaZlebelia
arastruqturirebadi da sustad strugturirebadi
mravalkriteriumiani amocanebis gadawyveta. am mizniT
gamoiyeneba agreTve kategorialuri analizisa d a kognituri
modelirebis SemecnebiTi meTodebi [25,26,84,85].

gmms Sedgeba ori ZiriTadi, aucilebeli komponentisgan:
monacemTa sacavisa data warehouge da analizuri
saSualebebisgan (instrumentebisgan) [62,68,71,72]. monacemTa
sacavi warmoadgens korporaciuli monacemebis erTian
sivrces, romelSic monacemebi iseTi strugturebiTaa
mowesrigebuli, romelic iZleva analizuri operaciebis
Catarebis optimizaciis saSualebas. analizuri
instrumentebi saSualebas aZlevs funqgciur momxmarebels,
romelsac ar gaaCnia specialuri gana Tleba informaciul
tegnologiebSi, moaxdinos monacemebis martivad gamoyeneba da
maTi asaxva sagnobrivi sferos terminebSi. sxvadasxva
kvalifikaciis momxmarebelTaTvis gmmss aqvs monacemebTan
mimarTvis servisis sxvadsxva tipis interfeisebi.
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1.5. monacemTa saicda operatiuli analizis
OLAP -instrumenti

monacemTa sacavi, rogorc axali informaciuli
tegnologia, aqtualuri gaxda amerikeli mecnieris, V.
inmonis Sromebidan [6,7].

monacemTa sacavi aRiwereboda, rogorc “monacemTa
supermarketi~, ‘super monacemTa baza~. amimarTulebiT
pirveli proeqti “evropis biznes informaciuli sistema~
1988 wels IBM firmis mier  ganxorcielda. globalur
monacemTa Senaxva da maTi analizi savaWro kompaniebis
muSaobisas ara marto amaRlebs muSaobis efeqturobas,
aramed uZlebs mkacr konkurencias, romelic saerTaSoriso
bazarze yovelwliurad Zlierdeba [8].

monacemTa sacavis farTo gamoyeneba, msoflio biznes
gaerTianebaSi adasturebs im fagts, rom am teqgnologiaze
dayrdnobiT mogeba yovelwliurad izrdeba aTobiT miliardi
dolariT.

komerciul bankebSi Catare bulma analizma aCvena, rom
sabazo tranzaqciebis da sasurvel monacemebze arsebuli
informaciis moculoba  Zalian didia. pirveladi
analizisaTvis unda momzaddes gafarToebuli monacemebi da
mieces indegsacia. amisaTvis saWiroa farTo kompiuteruli
resursebi, romeli ¢ saSualebas iZleva mcire drois
ganmavlobaSi Sesruldes Zebna ramdenime cxriliSi, romlic
aTobiT milion Canawers Seicavs da ganxorcieldes
monacemTa SerCeva.

monacemTa sacavi aris komplegsuri sistema, romelic
Sedgeba Semdegi ZiriTadi funqciuri blokebisagan:

- monacemTa ganawilebuli, relaciuri bazebis marTvis
sistemebi;

- informaciis wyaroebidan operatiul monacemTa
CatvirTvis da gardagmnis saSualeba;

- sacavis daproeqtebis meToduri da instrumentuli
saSualebani;

- sacavis agebisa da modifikavciis saSualebani;
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- sacavis metamonacemTa ierarqiuli organizebis
hiperlinkuri saSualebani;

- sacavis fungciur momxmarebelTa moTxovnebis
winaswari  analizisa da tranzaqciebis efeqturad
Sesrulebis dagegmvis saSualebani;

- sacavis sainformacio blokebisa da argivis
operatiuli an  alizis instrumentuli saSualebani.

1.9 naxazze mocemuli ganawilebuli avtomatizebuli
marTvis sistemis monacemTa sacavis zogadi sqgema.

D

nax.1.9. monacemTa sacavis zogadi sqgema

monacemTa sacavis muSaobis principi aseTia: pirvel
etapze DWHis tegnologiis gamoyenebis saSualebiT,
relaciur bazebSi erTad Tavmoyrili monacemebi lagdeba
garkveuli strugturuli TanamimdevrobiT, xdeba maTi
‘dawmenda~. meore etapze warmoebs maTi tegnologiuri
damuSaveba monacemTa operatiuli analizis OLAP _
tegnologiis gamoyenebiT [68,69]. xolo mesame etapze es
monacemebi momxmareblebs mielaidinternetis saSualebiT.

informaciuli blokebi, romlebic monacemTa sacavebSia
ganawilebuli, mizanmimarTulad Tavsdeba internet L
gverdebze da xelmisawvdomia farTo momxmareblisTvis.
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monacemTa relaciur modelebze agebul bazebisa da
sacavebisaTvis SQL (Strictured Query LanguagemonacemTa
struqturirebadi ena aris erT_erTi efeqturi, saukeTeso
saSualebaa monacemTa manipulirebisaTvis. igi aRiarebulia
saerTaSoriso standartad, amitomac informaciuli
sacavebisaTvis mizanSewonilia relaciuri platforma.

monacemTa sad  orientirebulia  gansazRvrul
sagnobriv sferoze da organizebulia monacemTa operatiuli
bazidan Semosul strugturulad gadamuSavebul monacemTa
gvesimravleebis safuzZvelze. informaciis wyaros warmoadgens
sxvadasxva organizaciaTa danarTebi (aplikaciebi), romleb ic
gamoiyenebs gansxvavebul programul platformebs da
ukavSirdeba operatiul monacemTa bazas internetis
saSualebiT (on-line redimi). SesaZlebelia agreTve sxva saxis
kavSirebis (off-line reJimi) gamoyenebac.

monacemTa sacavSi inaxeba monacemTa strigonebis ar
mTeli simravle, aramed ama Tu im xarisxiT gaerTianebuli
(agregatuli) informacia, rac xels uwyobs mexsierebis
efegturad gamoyenebas.

monacemTa sacavi moicavs transformaciisa da konver
taciis programebs, sabazo metamonacemTa sistemas,
argivirebuli Senaxv is sistemas da integrirebul monacemTa
sacavs [9].

monacemTa bazebis sitemaionacemTa sacavs emsaxureba
ise, rogorc sxva monacemTa bazebis sistemebi, romelTa
saSualebiTac xdeba, monacemTa damoukidebel programaTa
integracia, Senaxva da marTva. monacemTankebis marTvis
sistema momxmarebelTaTvis uzrunvelyofs adamiansa da
kompiuters Soris informaciis gacvlas. igi Seicavs
monacemTa did raodenobas, romelTa Sorisac damyarebulia
kanonzomieri kavSirebi. monacemTa bankebis marTvis sistema
Seadgens monacemTa sisczentralur sistemas.

transformaciis programa:  axorcielebs interfeisis
fungcias monacemTa sacavsa da monacemTa wyaroebs Soris.
monacemebi (informacia) gansxvavebul monacemTa bazebidan an
gansxvavebuli formatis failebida n (ASCII, ANSI, EBCDIC
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da a.S.) egstragirdeba. transformaciis wesis Tanaxmad isini
erTiandeba (Bridging), rogorc integrirebuli, subieqt -
orientirebuli, mudmivi da droSi cvalebadi strugturebi.
transformaciis programam unda uzrunvelyos
transportirebisaTvis funqciaTa warmodgena da agreTve
monacgaTa momzadeba sacavSi gadasagzavnad. monacemTa sacavSi
Siga monacemebis (informaciis) udidesi nawili SesaZloa
miRebuli ignas ganawilebuli operatiuli sistemidan.
monacemTa sacavSi istoriuli da mimdinare monacemebis
Sevseba, xdeba bazebidan, sadac perioduld mimdinareobs
monacemTa  aqtualizacia. Tu operatiul monacemTa
Canawerebis registraciaSi monacemis Setanis TariRi ufro
axalia, vidre bolo transformaciis Setanis dro, maSin
moxdeba am ukanasknelis likvidacia. e.i. aucileblad
gaTvaliswinebuli unda ignes calke ul transformaciis
procesebs Soris vadebi.

monacemTa gare mimwodeblebia SetyobinebaTa
samsaxurebi, birJebi, politikuri sainformacio samsaxurebi,
samecniero kvleviTi institutebi da bazari. informaciis
mowodebisaTvis gamoiyeneba iseTi saSualebebi, rogoricaa
magaliTad: Internef CD-ROM, FlashMemory, FD da a. S.
bevri am  monacemTagan transformaciis programis
saSualebiT, sanam gadava monacemTa sacavSi unda warmodges
garkveuli Internetstandartuli  -formatis saxiT.

metamonacemTa sabazo sistemametamonacemebi ari
monacemebir monacemebis Sesaxeb. metamonacemTa sabazo
sistema monacemTa sacavis Semadgeneli nawilia. monacemTa
sacavSi igi erT -erT mTavar rols asrulebs, metamonacemebis
daniSnulebaa monacemTa sacavSi arsebuli monacemebis aRwera
da maTze damatebiTi cnoblkis mogroveba. metamonacemTa
instrumentis gamoyeneba momxmarebels saSualebas aZlevs
awarmoos monacemTa masivebSi manevrireba da exmareba mas
monacemTa sacavSi orientirebaisaTvis. metamonacemTa sabazo
sistema momxmarebels exmareba moTxovnebis Sesabamisad
monacemTa SerCevaSi. es xorcieldeba monacemTa sacavSi
metamonacemTa gamWVvirvale asaxvis Sedegad.
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arqgivirebuli  Senaxvis  sistema: uzrunvelyofs
monacemTa dacvas da maT arqivirebul Senaxvas monacemTa
sacavSi. monacemTa arqivirebuli Senaxva, rogorc calke
sist ema, monacemTa sacavSi amcirebs mexsierebis ujredebs da
zrdis muSaobis efeqturobis xarisxs. arqivirebis efeqturi
sistema mniSvnelovania, radgan mokle vadaSi SesaZlebelia
monacemTa  gadmotvirTva  momxmarebelTa  moTxovnebis
Sesabamisad.

xSirad sistemaSi Tavs i yris usargeblo informaciaTa
nakadi da ikavebs did adgils, rac aferxebs sistemis
muSaobis efeqturobas, argivirebuli sistemis daxmarebiT
xdeba aseTi informaciis ganadgureba. SesaZloa aseve
defeqturi  tranzagciis Sedegad moxdes monacemTa
‘dazianeba~.am SemTewaSi amogmeddeba monacemTa dacvis
sistema, rac uzrunvelyofs defeqtebis aRmofxvras da
arasasurveli informaciis ganadgurebas.

argivirebuli Senaxvisas yuradReba unda gavamaxviloT
informaciis Senaxvis kanonebze, romelic iTvaliswinebs
arqivSi informaciis Se naxvis vadebs, radgan Senaxuli
informacia garkveuli periodis Semdeg kargavs agtualobas.

analizuri damuSavebis OLAP_t eqnologia: mas
monacemTa mravalganzomilebian, komplegsuri analizis
tegnologias uwodeben. OLAP (Online Analytical Processing)
niSnavs "monamTa operatiuli analizs~. igi pirvelad
monacemebs warmoadgens informaciis saxiT, romlis
daxmarebiTac SesaZlebeli xdeba sawarmos moculobis
Sesaxeb viqonioT realuri warmodgena. amave dros igi
unikaluri instrumentia, romlic saSualebas gvaZlevs
sxvadasxva ailizuri  WriliT CavataroT informaciis
mravalganzomilebiani analizi.

monacemTa sacavebis daproeqtebisa da misi
funqgcionirebisaTvis, meToduri TvalsazrisiT Cven viyenebT
e.f. kodis mier Camoyalibebul principebs [10]. esaa is 12
wesi, romelsac unda akmayofilebd es nebismieri
ganawilebuli sistema monacemTa sacaviT, raTa Catardes
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sainformacio blokebis srulfasovani operatiuli
analizuri samuSaoebi.

1. monacemTa mravalganzomilebiani konceptualuri
warmodgenamomxmarebeinalitikosi saproblemo sferos,
Tavisi bunebis mixedviT xedavs rogorc
mravalganzomilebians. Sesabamisad OLAP- modelic unda
iyos mravalganzomilebiani. aseTi tipis konceptualuri
sgema (momxmarebelTa warmodgenebi) aiolebs modelirebas,
analizs da gamoTvlebs;

2. gamWuvirvaleoba OLAP warmodgenili unda iyos Ria
argiteqturis konteqstSi, sadac momxmarebels saSualeba
egneba drois nebismier monakveTSi, analizuri instrumentis
saSualebiT daukavSirdes servers da miiRos misTvis
sasurveli informacia;

3. miRwevadoba. OLAP i is momxmarebel analizators
unda hqgondes analzis Catarebis saSualeba, romelic
emyareba saerTo  konceptualur sgemas, romelSic
ganTavsebulia relaciuri monacemTa baza swarmoTa Sesaxeb
arsebuli yvela axali da Zveli monacemebiT. es niSnavs, rom
OLAP T ma unda warmoadginos Tvisi sakuTari logikuri
sgema, rda Seasrulos Sesabamisi gardagmna da momxmarebels
warudginos monacemebi. garda amisa aucilebelia winaswar
imaze zrunva, Tu sad, rogor da rogori saxis fizikuri
organizaciis monacemebi ignas gamoyenebuli. OLAP sistemam
unda Seasrulos iseTi monacemebis damu&veba, romelTa
moTxovnac realurad arsebobs;

4. angariSTa damuSavebisas mudmivi warmadoliau
analitikosis mier Catarebuli gazomvaTa raodenoba an
monacemTa bazebis ricxvi mniSvnelovnad izrdeba,
momxmarebel analizatorisTvis es procesi unda darCes
SeumCnBvda ar unda aisaxebodes sawarmoo procesebis
warmadobis Semcirebaze;

5. klient serveris _ argiteqtura. monacemTa didi
nawili , romelic  moiTxovs operatiul  analizur
gadamuSavebas, unda muSaobdes klisgrverul reJimSi. am
TvalsazrisiT aucilebelia, rom anali zuri instrumentis
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serveruli komponentebi iyos inteleqtualuri~, radgan
gansxvavebul klientebs SeeZloT daukavSirdnen servers da

gamoiyenon programiuli paketebi. “inteleqtualur~
servers unda SeeZlos monacemTa bazis SeuTavsebadi
logikuri da fizikuri sgemis a saxva da gaerTianeba. es

uzrunvelyofs gamWovirvaleobas da saSualebas iZleva aigos
saerTo konceptualuri, logikuri da fizikuri sqemebi;

6. mravalganzomileba. gazomvis yoveli mcdelobis
dros gamoyenebuli unda iyos miukerZoebeli strugtura da
operaciuli SesaZlebl oba. damatebiTi operaciuli
SesaZlebloba unda mieces erT-erT romelime cdas da Tu es
gazomva simetriuli igneba sxva gazomvis Sedegebis, maSin
calke aRebuli fungcia SeiZleba warmovadginoT nebismieri
gazomvis saxiT;

7. dinamikuri marTva gamonTavisuflebuli reJ imiT.
OLAP T instrumentis fizikuri sgema unda adaptirdebodes
specifikur analitikur modelTan, raTa optimalurad
marTos gamonTavisuflebuli matrica. erTi daclili
matricisTvis arsebobs erTaderTi optimaluri fizikuri
sgema. OLAP i instrumentis bazuri fizikuri monacemebi
praqtikuli  operaciebisTvis, romelTac aqvT didi
analizuri modeli unda konfigurirdebodes nebismier
gvesimravlesTan. Tu OLAP 1 instruments ar SeuZlia
gaakontrolos da daareguliros saanalizebeli monacemebis
mniSvnelobebi, is CaiTvleba usargeblod da arasaimedod;

8. mravalmomxmareblobaSir SemTxvevaSi momxmarebel
analitikosi dasmul moTxovnebs ayenebs erT analizur
modelTan an gmnis gansxvavebul models erTi saxis
monacemebida@LAP 1 instrumenti ki saSualebas gvaZlevs
miviRoT usafrTxo, srulyofili da zusti analizuri
Sedegebi;

9. SeuzRudavi gadamkveTi operaciebi. monacemTa
Semowmebis sxvadasxva done da gaerTianebis gza, maTi
ierargiuli  bunebis gaTvaliswinebiT mWidro kavSirSia
OLAP - modelTan an danarTTan. TviTon instrumenti unda
moiazrebodes SesabamigamoTvlebTan da ar unda mosTxovos
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momxmarebels Tavidan gansazRvros gamoTvlebi da operaciebi.
gamoTvlebi moiTxovs romelime gamoyenebul enaSi
gansxvavebuli formulebis gansazRvras. aseTi ena SeiZleba
gamoviyenoT nebismieri sididis monacemTa manipulirebisTvis
da ar SezRudos monacemebi arsebuli kubis ujredebs Soris

da konkretuli ujredebis saerTo atributebze;

10. monacemTa intuiciuri manipulacia. = monacemTa
detalizaciis, gaerTianebis da sxva manipulaciebi unda
iyenebdes calkeul ujredebze analizuri modelis Sedege bs
da ar unda iyenebdes momxmareblis interfeisebs.
momxmarebel analitikoss unda hgondes yvela aucilebeli
piroba imisa, rom miiRos srulyofili informacia;

11. angariSebis miRebis moqnili  saSualeba.
SetyobinebaTa damuSaveba da pasuxis gacema unda iyos
mogqgnili  da elastiuri. momxmarebels unda SeeZlos

monacemTa  kombinireba da  gaanalizeba. mogniloba
mniSvnelovania, raTa yuradReba gamaxvildes monacemTa
ganmasxvavebel niSnebze. Tu raime sirTule warmoigmneba,
unda SevCerdeT individualur informaciul moTxovnaze da

Seir Ces mxolod momlodine moTxovna;

12. SeuzRudavi zomebi da agregaciaTa raodenoba.
gamokvlevebma aCvemem aucilebeli gazomva erTdroulad
SeiZleba Catardes 19 -jer. agedan gamomdinare SeiZleba
vTgvaT, rom analizuri instrumenti saSualebas gvaZlevs
erTdroulad vawarmooT 1&lan 20-mde gazomva, amasTan
TiToeuli gazomvis mcdeloba ar aris SemosazRvruli
dadgenili ricxviT.

es pirobebi SeiZleba CavTvaloT, operatiuli
analizuri damuSavebis Teoriul bazisad. rogorc ukve
avRniSneT OLAP-S Zevs monacemTa damuSavebis
mravalganzomilebiani strugturis idea. rodesac vsaubrobT
OLAPI ze, unda vigulisxmoT, rom es aris
monacemTaAlogikuri  strugturis  mravalganzomilebiani
analizuri instrumenti.
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1.6. sabanko sistemebis komunikaciebi da sainformacio
tegnologiebi

komerciul bankSi momuSave personalisa da misi
klientebis TvalsazrisiT banki aris finansuri
dawesebuleba. telekomunikaciebis specialistebis
TvalsazrisiT ki banki informaciis Senaxvis, damuSavebis da
gadacemis dawesebulehasbankSi mimdinare finansuri da
fuladi procesebi SeiZz leba da unda ignas
interpretirebuli, rogorc informaciis damuSavebis,
Senaxvis da gadatanis procesebi (eleqgtronuli fulis
koncefcia). es Tanabrad exeba rogorc klientis angariSis
mdgomareobis Sesaxeb manipulirebadi informaciis gamoTvIiT
procesebs, aseve bankimarTvis procesebs da mis sxvadasxva
sferoSi  gadawyvetilebis miRebas. gansakuTrebiT es
interpretacia Tavs iCens bankebis, sagmiani msoflios da
mTlianad sazogadoebis gadasvlaSi fulis brunvis axal
meTodebze, rodesac sakredito da sadebeto baraTebs,
bankomates, klientis eleqtronul momsaxurebas da sxva
msgavs procesebs mivyavarT imisken, rom yvela sagadasaxado,
gamoTvIiT da sxva finansur proceduras ar dasWirdeba
gaRaldis fuli da dokumentebi da Semoifargleba
informaciis kompiuteruli damuSavebiT da gadacemiT. as eTi
perspeqtivis arsebobis dros SeuZlebelia kompiuteruli
informaciuli sistemebis da kompiuteruli
telekomunikaciebis rolis Semcireba sabanko sistemasi.

Tanamedrove komerciul bankebs gaaCnia filialebi mTel
msoflioSi. aseTi bankis efeqturi marTva SesaZlebelia
mxolod yvela ganyofilebis mogmedebis Sesaxeb operatiuli
informaciis arsebobisas. yvela am fagtorma gamoiwvia
sabanko sistemis avtomatizaciis aucilebloba da sabanko

sistemebSi informaciuli tegnologiebis,
telekomunikaciebis saSualebebis, monacemTa bazebis
gamoyeneba.

sabanko teqgnologiebis avtomatizaciis procesebis
aqgtiuri ganviTareba daiwyo 80 -iani wlebis bolos da
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gansakuTrebiT gamoaCina Tavi 9@ni wlebis bolos,
rodesac gaCnda bevri komerciuli banki. am dros
gamoTvVliTi centrebi, romlebzec xorcieldeboda sab anko
informacis damuSaveba, ukve ver sTavazobda banks yvela
sferos momsaxurebas, romelic saWiro iyo rutinuli
samuSaos Sesamcireblad da bankis finansuri mdgomareobis
analizisTvis da prognozirebisTvis.
kompiuteruli tegnikis da informaciuli
tegnologiebis ganv iTarebam saSualeba misca bankebis
umetesobas Seegmna sakuTari gamoTvliTi komplegsebi,
romelTa bazaze avtomatizebuli igna bankis Semogmedebis
ZiriTadi mimarTulebebi.
bankis sainformacio da sxva teqgnologiebis
avtomatizacia xels uwyobs momsaxurebis xarisxis
amaRlebas avtomatizebuli samuSao adgilebis SegmniT yvela
donis specialistebisTvis. sabanko tegnologiebis
avtomatizaciaSi  adgils poulobs rogorc  martivi
programuli produgtebi, romlebic saSualebas gvaZlevs
SevavsoT ramdenime forma, da aseve sakmaod inteleqtualiri
komplegsebi, romlebic wyvets bankis marTvis amocanebs.
marTvis informaciuli sistema unda uzrunveyofdes
Semdeg pirobebs:
q sistemam unda uzrunvelyos informaciis
usafrTxoeba da dacva;
q sistemasTan urTierToba ar unda iyos rTuli,
misi momsaxureba unda iyos adili;
1 sistemas unda hgondes momxmarebelTan
urTierTobis e.w. megobruli interfeisi.
tegnikuri aRWurviloba:  mniSvnelovani faqtori,
romelic mogmedebs sabanko sistemis efeqtur muSaobaze da
fungcionalur SesaZleblobebze, aris tegnikuri
saSualebebis Semadgenlobaalargiteqtura.
Tanamedrove sabanko sistemebi aRWurvilia
aparaturuli saSualebebis rigiT, romelSic Sedis:
A gamoTVliTi tegnikis saSualebebi;
A lokaluri gamoTvliTi gselebis aparatura;
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A telekomunikaciebis da kavSirgabmulobis saSualebebi;
A sxvadasxva sabanko momsashis saavtomatizacio
aparatura.

gamoTVliTi tegnikis saSualebebis gamoyeneba ZiriTadad
orientirebulia personalur kompiuterebze. informaciuli
sistema igmneba ufro mZlavr centralur mini  -manganaze da
SedarebiT iafian terminalebze. centraluri manganad
SeiZleba gamoyenebul iyos mravalprocesoruli sistema.
sabanko sistemebis teqnikuri bazebis Tanamedrove ZiriTadi
mimarTuleba t lokaluri gselebis bazaze Segmnili,
ganawilebuli sistemebi maRalmwarmoebluri kompiuteriT.

arsebul sabanko sistemebSi, sadac standartulad
gamigeneba mxolod vindousis programebi (Windows
Applications) bevr sirTuleebs, problemebs  gmnis. am
SemTxvevaSi saWiroa programebis dainstalireba yvela
momxmareblis kompiuterze. xolo rodesac adgili aqvs
programis ganaxlebas an raime programul cvlilebas,
saWoa xdeba cvlilelebis Setana TiToeul kompiuterze
cal -calke. rac gansakuTrebiT Sromatevadia. garda amisa es
ZviradRirebuli  procesia, radgan am  SemTxvevaSi
organizaciam unda gaswios xarji da Seinaxos programistTa
jgufebi sxvadasxva filialebsa Tu momsaxure p unqtebSi,
raTa maT ganaxorcielon morigi cvlilebebis Setana,
dainstalireba, ganaxleba programebSi. gselSi momxmareblis
momsaxurebis redJimebi unda iyos organizebuli rogorc
klient -serveris sistema.

Cveni azriT yvela am zemoCamoTvlil problemas
advilad moagvarebs vebprogramebi. vekprograma aris
programa Seqgmnili konkretuli saWiroebisaTvis, romelic
gamoiyeneba qselSi. es aris vebgverdi (an veb-gverdebis
erToblioba), romelic saSualebas aZlevs momxmarebels
miiRos sasurveli informacia, iyidos sasurveli nivTebi,
mousminos internet radios da sxv. rasac gseli gvTavazobs.
veb interfeisis gamoiyenebisaTvis =~ momxmarebelma unda
icodes URL-misamarTi da, SesaZlebelia, dasWrides saxeli
da paroli. sxva gza, romliTac SeiZleba veb -interfeisi
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warmovidginoT, aris veb-gverdi, ro melic gvTavazobs farTo
SesaZleblobebs.

vebgverdebi  Zalze  mZlavri  xdeba, rodesac
dakavSirebulia monacemTa bazasTan. gverdebi warmoigmneba
dinamikurad da Seicavs yvelaze uaxles informacias, da
amisaTvis ar aris saWiro vinme akeTebdes velgverdis
ganaxlebas (updat§. gverdebze SesaZlebelia iyos axali
ambebi, produqgtis arsebobis TariRebi, an informacia
sasurveli produqtis transportirebaze, es yvelaferi
xorcieldeba informaciis miRebiT bazidan, rogorc ki
sasurvel gverdebze moTxovna gaigzavneba. veb gverdis
baza¥an dakavSireba realurad gadaaqcevs mas mZlavr veb
gverdad.

intraneti:  organizaciebs SeuZlia gaiyvanos Siga-gseli
e.w. intaraneti. intraneti icavs organizacias Tavisi Siga
failebisa da konfidencialuri informaciis wvdomisagan
gare pirTaTvis. intraneti xSi rad gamoiyeneba failebis da
meilebis organizaciis wevrTaTvis erToblivi wwdomisaTvis,
da amave dros, gare pirTaTvis igive informaciis
blokirebisaTvis.

veb programa ufro kargad gamoiyeneba intranetSi
vidre internetSi. es niSnavs, rom is ufro misawvdomia
individTa patara jgufisaTvis. veb programebi internetSi
gamoyenebisas SeiZleba SeizRudos specialuri
momxmareblebiT, da zog SemTxvevebSi ki specifikuri 1P
misamrTebiT.

Siga vebprogramebi, romlebic SezRudulia
specifikuri momxmareblisa Tu kompiuterebisTvis, did ad
gamosayenebelia iseT finansur institutebSi, rogoricaa
komerciuli banki.

ATM  teqnologia: komerciul bankebSi farTod
gamoiyenebaAsynchronous Transfer Moddegnologia. mas
safuzvlad udevs asingronuli gadacemis reJimi da SeuZlia
nebismieri informaciis (monacemebi, videogamosaxuleba da
xma) gadacema. Iigi sTavazobs momxmarebels sxvadasxva
masStabisa da agebulebis gselis agebas.

38



bankisaTvis, romelsac gaaCnia teritoriulad
daSorebuli obiegtebi -ganyofilebebi da romlebc gamoiyenebs
erTidaimave informaciul struqtura s, ATM tegnologia
sakmarisad efeqturia gselis SegmnisaTvis saWiro xarjebis
optimizaciis TvalsazrisiT. misi mTavari upiratesoba
mdgomareobs imaSi, rom mas SeuZlia gamoiyenos erTiani
unificirebuli aparatura yvela tipis komunikaciisaTvis:
lokaluri da globalur i gseli, satelefono,
videogamosaxulebis gadacemisaTvis gaoTwili  gseli
(videokonferenciebi, usafrTxoebis sistema).

maRalmwarmoeblurobis garantirebuli xarisxis xarj -
ze audio da video informaciis gadacema ATM arxelSi
SesaZlebelia realur droSi, rac Zal ian mniSkéo vania
videokonferenciis dros. monacemebi, romlebic gadaicema
ATM qselSi virtualuri arxiT or klients Soris,
xelmisawvdomia mxolod maTTvis. usafrTxoebis
uzrunvelyofisa da konfidencialuri informaciis miRebis
TvalsazrisiT es qgseli gacilebiT uf ro daculia, vidre
saerTo gamoyenebis principebze agebuli gselebi (mag.:
Ethernet an Fast Ethernet sadac informaciis miReba
SesaZlebelia gselis segmentis nebismier wertilSi).

sabanko qselis marTvis sistemis argiteqtura:
ganvixiloT sabanko gselis marTvis s itema, romelic
warmoadgens hibridul sistemas. pirvel rigSi igi aris
sistema interaqtiuli interfeisiT, romelSic intera qtiu -
li mogmedebebi warmoebs salaros terminalebis da ATM
teqnologiebis meSveobiT, meores mxriv es aris tran saqi e
bis marTvis sitema, radgan igi uzrunvelyofs ga tarebdis
Sesrulebas.

sabanko gselis marTvis sitemis argiteqtura mo cemu
lia 1.10 naxazze. igi Sedgeba 3 qvesistemisagan:
konsorciumis qvesistema, bankisa da ATM momsaxureobis
gvesistemebi.
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klientis angariSebis monacemelisa da sabanko
dokumentaciis sacavi mdebareobs sabanko qvesistemebSi,
romlebic realizdeba bankis kompiuterebSi. vinaidan
mniSvnelovania monacemTa erTobliobis SenarCuneba da
ramdenime gatarebis (transaqciebis) paraleluri
momsaxurebis uzrunvelyofa, amitomac monacemTa sacavi
realizdeba am bankebis monacemTa bazis safuZvelze.
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nax.1.10. sabanko gselis marTvis sitemis arqiteqtura

asingronuli  paraleluroba warmoiSoba ramdenime
damoukideblad momuSavATMLtis da salaros ter mnde bis
paraleluri momsaxureobis au cileblobiT.  yovel ter mnals
SeuZlia moemsaxuros mxolod 1 gatarebas, ro mkc Tavis
mxriv dakavSirebulia konsorciumis cent ralur da erT -
erTi  bankis kompiuterebTan. rogorc naxazidan Cans,
TiToeuli gatareba ganawilebulia sam mowyobilobaze. prog -
ramuli uzr unvelyofac aseve Sedgeba sami nailisagan.
yoveli maTgani realizdeba calkeuli klasis saxiT.

40



1.7. mdgomareobaTa da procesebis modelireba

petris qselebiT
klasifikaciis TvalsazrisiT gamoyofen dabali da
maRali donis petris gselebs [11]. Zveli Klasifikacia
poziciebze, gadasasvlelebsa da rkalebze iyo

orientirebuli da ganasxvavebda maT iseT maxasiaTeblebs,
rogoricaa markerTa magsimaluri raodenoba poziciaSi,
rkalebis jeradoba da sxva. axal klasifikaciaSi yuradReba
uSualod markerTa semantikazea gamaxvilebuli.

keZod, dabali donis petris gselebSi daiSveba
mxolod ~ S a v markerebi yovelgvari Sinagani struqturis
gareSe, xolo maRali donis petris gselebi damatebiT
winaswar gansazRvruli strugturis f e r amaikerebsac
Seicavs, Tumca wunda aRini Saaos, r
“feradio simboluri a tini ANSiratl er at u
gansxvavebuli saxelebiT moixseniela [12].

dabali donis petris gselebis qveklasebidan SeiZleba
davasaxeloT avtomaturi petris qselebi, markirebuli
grafebi, petris gselebi Tavisufali arCevaniT,
elementaruli  sistemuri gselebi,  C/E-gselebi, usafrTxo
SIT gselebi, S/T (klasikuri) gselebi da sxva, xolo maRali
donis petris qselebis yvelaze kargad gamokvleul da
gansazRvrul  gveklass sistemuri  petris  gselebi
warmoadgens [13,14]. Cvens naSromSi metwilad gamoviyenebT
S/T tipis klasikur da sistemur petris gselebs, amotomac
ag maT mokled davaxasiaTebT.

S/T-gselebi  (State/Transition Nejs klasikuri petris
gselebis  warmomadgenelia  (mdgomareoba/gadasasvlelebis
tipis). igi Sedgeba msgavsi markerebisgan, romelTa
grafikuli form  a patara Savi wrea poziciis farglebSi
(nax.1.11).

S/T-gselebSi pozicia SeiZleba erTze met markers
Seicavdes, xolo markerebis didi odenobis SemTxvevaSi
poziciaSi maTi raodenoba ricxobrivad  Caiwereba.
gadasasvlelis gaSvebis aucilebeli pirobaa yvela Semaval
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poziciaSi damakavSirebeli rkalis jeradobaze aranaklebi
odenobis  markerebis mogroveba. rkalebis jeradoba
naturaluri ricxviT gamoisaxeba.

2
O y
T P T3

3
:|I“4
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nax.1.115/T - petris gselis fragmenti

sistemuri petris gselebi (System Petri NejsmaRali
donis petris gselis qvekl ass warmoadgens. marTi
standartuli  notaciis Tanaxmad, sistemuri petris

gselebisTvis ganisazRvreba konstantebi, cvladebi da
funqgciebi, romelTa erTobliobas sistemuri petris gselis
strugtura ewodeba, xolo gadasasvlelebisTvis

ganisazRvreba gaxsnis piroba, romelsac " gadasasvlelis
damcavifunqciad e wo[d3}. b a

sistemuri S petris gselis universumia A, romelSic
TiToeuli  pi Ps poziciisTvis afigsirebs mdgomareobaTa A,
simravles, romelsac A-Si p-s domeni ewodeba. maSin

1. S~s mdgomareoba a TiToeuli poziciisTvis
gansazRravs simravles a(p) A,

2. vTqvaTtl Ts. gmedeban TiToeuli mosazRvre f=(p,t)
anf=(t,p) rkalisTvis gansazRvravs simravles m(f)1 A,.

es niSnavs, rom sistemuri gselebis poziciebSi
cvladis mniSvnelobaTa simravlis moTavseba SeiZleba,
rkalsac elementaruli pet ris gselebisgan gansxvavebiT
erTze meti mniSvnelobis gatareba SeuZlia, rac maRali
donis petris qselebs axasiaTebs. sistemuri  petris
gselebis Sinaarsi  struqturebis cnebazea dafuznebuli.
aRniSnul sakiTxebis gamoyenebas detalurad Cven momdevno
Tawelsi davubru ndebiT.
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gansakuTrebiT sayuradReboa petris gselebis gamoyeneba
paraleluri procesebis mgone rTul obieqtebSi, romlebSic
procesebi  mimdinareobs  garkveul = mizez_Sedegobrivi
kavSirebiT. rogorc cnobilia sistemebis modelirebisa da
analizis amocanebis gadasawyvetadarTod gamoiyeneba iseTi
meqanizmebi, rogorebicaa masobrivi momsaxurebis da
imitaciuri modelirebis Teoriebi. amasTanave SeiZleba
aRiniSnos, rom maTi gamoyenebis efeqturoba,
gamomsaxvelobiTi da analitikuri mxareebi mkveTrad
gansxvavebulia da  damokidebulia, rogorc  TviT
instrumentis SesaZleblobaze, aseve obieqtis sirTuleze
(parametrebis ricxvze da sxva).

sistemuri petris qselebis erT -erT  klasikuri
magaliTia feradi petris qgseli ( Coloured Petri Nét
romelSic kargadaa Serwymuli petris qgselebisa da
daprogramebis Teoria (ierargiuloba, moduluroba L didi
sistemebis modelirebisTvis), rac mis did praqgtikul
Rirebulebasac  ganapirobebs Tanamedrove informaciul
tegnologiaTa gamoyenebis mraval sferoSi, gansakuTrebiT
biznesisa da marketingis menejmentis amocanebis
gadasawyia [89,90].

upiratesoba:

9 Seizleba warmodgenili ignas, rogorc grafikuli,
aseve analitikuri formiT;

9 uzrunvelyofs avtomatizebuli analizis
SesaZleblobas;

fagvs sakuTari  modelirebis ena ( CPN_ML:
www.smlinj.org, romelzec SesaZlebelia axali funqciebis
Segmna;

9 i Zleva sistemis aRweris erTi detalizaciis donidan
sxvaze gadasvlis saSualebas.

nakli:

f instrumentis interfeisi rTulia da moiTxovs
momxmareblisgan dros masSi gasarkvevad,;

1 CPNis ZiriTad birTvs ar aqvs modelirebadi
sistemis droiTi maxasiaTeblebis agebis da gr afikuli
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gaformebis saSualeba, magram igi advilad iyenebs arsebul
paketebs (magaliTad, or- da samganzomilebian grafikas [91].

axla ganvixiloT sailustracio magaliTi produqciis
warmoebis informaciul -tegnologiuri procesebis
modelirebis mizniT CPNLis gamoyenei[92].

warmodgenilia produqciis warmoebis informaciul -
tegnologiuri procesebis kvleva sistemuri analizisa da
sawarmos marketinguli  uzrunvelyofis TvalsazrisiT.
ganixileba integrirebuli marTvis avtomatizebuli sistemis
agebis koncefcia UML standartebiT da Kkli  ent-server
arqgiteqturiT. SemoTavazebulia produqciis warmoebis
procesis imitaciuri modelis agebis magaliTi.
gamokvleulia am procesis uzrunvelyofis resursebis
optimaluri raodenoba, romelic iZleva magsimalur mogebas
da gansazRvravs damzadebuli produgciis mocu lobas [93].

produgciis warmoebis obieqgtebis sawarmoo
informaciul -tegnologiuri procesebis gamokvlevis
safuZvelze, romelic tardeba maTi sistemuri analizisa da
egspert-specialistTa Sefasebebis gaTvaliswinebiT, dadginda,
rom esaa dagegmwarmoebeealizaciis (anu marketingis)
tegnologiuri procesebis informaciuli asaxvis,
gadamuSavebisa da marTvis procesebis avtomatizaciis
mravaldoniani, komplegsuri sistema. masSi realizebul unda
ignas operatiuli marTvis, tegnologiuri, daproeqtebisa da
konstruirebis, dagegmvis, aRricxvis, kontrolis da sxv.
procesebis avtomatizacia. aseTi integrirebuli marTvis
avtomatizebuli sistemis ageba momxmarebelTa funqgciuri
samuSao adgilebis kompiuterizaciiT, anu klient  -server
argiteqturiTaa  mizanSewonili da misi  programuli
uzrunvelyofa und a daproeqtdes Tanamedrove obieqt

orientirebuli  standartebis, anu UML -tegnologiis
mixedviT. calkeuli  biznes -procesebis gamosakvlevad
gamoiyeneba imitaciuri modelirebis meTodi [92]. aq

ganixileba produqciis sawarmoo firmis biznes -procesebis
warmoebis  zogadi  informaciul -teqnologiuri  sgema,
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Cawerili unificirebuli modelirebis enis agtiurobaTa
diagramis saxiT, romlis Sinaarsi SemdegSi mdgomareobs:

samomxmareblo, saerTo bazris arsebobis pirobebSi
TiTgmis umarTavi xdeba nebismieri produqciis warmoebisa da
reali zaciis optimaluri gegmebis Sedgenisa da maTi
Sesrulebis kontrolis procesebi. SeuZlebelia rogorc am
gegmebis, aseve dagegmvis meqganizmebis efeqturobis Sefaseba.
SesaZlebeli unda iyos warmoebis tegnologiuri momzadebis
procesis swrafi marTva.

marketinguli pro cesebis marTvisas aucilebelia
ganvixiloT warmoebisa da sabazro sistemebis
urTierTkavSiri, produgciaze moTxovnilebisa da sareklamo
samsaxuris kuTxiTac.

reklama xels uwyobs produqciis Klienturis
magsimalurad didi auditoris Segmnasa da mizidvas.
reklamis mizania sabazro garemosa da momxmarebelTa
msyidvelobiT qcevaze pirveladi informaciis Segroveba
specialuri procedurebis gatarebiT. specialuri
procedurebi esaa reklamis ZiriTadi saxeobebi, magaliTad,
informaciuli, beWdviTi, audio -vizualuri, internetuli,
saganfeno (gamofenagayidvebi), suveniruli, gare, Siga da
a.S. sareklamo procesis dagegmvaSi gasaTvaliswinebelia
reklamis  sxvadasxva  saxeobebisa ~da  saSualebebis
optimaluri kombinaciis moZebna, reklamis efeqturobis
Sefaseba da reklamisTvis biujetis gansazRvra. r eklamis
saxeobis da reklamis saxeobaTa kombinaciis SerCevisas
gasaTvaliswinebelia Semdeg fagtorTa kvleva: momxmarebelTa
agtivoba, reklamis saxeobis efeqturoba, gamoyenebis
periodi, damzadebis periodi da xarji reklamis TiToeuli
saxeobis damzadebazesarekla mo RonisZiebebis gatareba,
garda produqciis mizidvisa da gacnobisa mniSvnelovan
asaxvas hpovebs marketinguli sagmianobis warmarTvaze, rac
Sesabamisad gavlenas axdens produgciis sawarmooo procesis
dagegmvisa da marTvis aspeqtebze. pragtikulad, reklama
saSu&ebas iZleva Catardes winaswari kvleva momxmarebelTa
produgqciis savaraudo msyidvelobiT reaqciaze.

45



am TvalsazrisiT, sareklamo RonisZiebebis erT -erTi
efeqturi saxeoba gamofenagayidva, rac sakmaod swrafi
saSualebaa sabazro situaciis Sesaswavlad da axal
saeqporto bazarze gasasvlelad produqciis mxolod
minimaluri raodenobis an produqciis mini -saxeobebis
damzadebis xarjze. reklamis yvela sxva saxeobebisgan
gansxvavebiT gamofenebi SeiZleba mivakuTvnod marketinguli
procesebis saerTo komplegsuri RonisZiebebis gatar ebis
nawils, sadac SesaZlebelia erTdroulad gadawydes
marketinguli kvlevis sakmaod farTo diapazoni: magaliTad,
saerTo marketinguli informaciis Segroveba (produqciis
sxvadasxva maxasiaTeblebis kvlevisTvis da gaumjobesebisTvis
- fasi, xarisxi da a. S.), garigebebisa da gayidvebis
organizeba, potencialuri momxmareblebis wris gamovlena,
sagmiani urTierTobebis gamyareba, gayidvebis moculobis
gazrda, konkurentunariani sawarmoebis kontroli da
dakvirveba, dargis mdgomareobis Seswavla, gamocdilebis
gacvla, TanamSranlobis ganviTareba, saqonelze da fasebze
reaqciis Semowmeba, gasaRebis arxebisa da gselis ganviTareba
da a.S.

yvelaze mniSvnelovani da magqgsimaluri Sedegi, rac
SeiZleba miiRos kompaniam gamofeyayidvebidan es aris
kontragtebi. am SemTxvevasSi kontraqtebi SeiZleba CaiTvalos
organizaciisTvis pirveladi, realuri gasaRebis arxebis
wyarod da Sesabamisa@varmoebis dagegmvis safuZviad.

kontraqtebis arsebobis SemTxvevaSi, marketinguli
procesebis warmoebis mravalmxrivi da rTuli sistema,
dekompoziciis mxriv SesaZlebelia davyoT xuT ZiriTad
ganzogadebul etapad t bazari (miznobrivi klienturis
moTxovnilebaTa  gansazRvra  kontraqgtebis  mixedviT),
warmoebis dagegmva (sawarmoo simZlavreebis gaTvaliswineba
orientirebuli realur dakveTaze), warmoeba, gagzavna da
miwodeba. am SemdwaSi marketinguli kvleviT kompaniam
unda miiRos rekomendaciebi, drois ra periodSi aris
SesaZlebeli miRebuli kontraqgtebis Sesruleba, ra
materialuri  xarjiT. marketinguli samsaxuris mizania
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miRebuli kontragtebis safuzZvelze, sawarmoo simZlavreebis
gaTvaliswi nebiT organizaciis materialuri da
aramaterialuri  resursebis  optimalurad gamoyenebis
(xarjebis Semcirebis, produqciis TviTRirebulebis fasis
SesaZlo daweva, axali potencialebis gamoyeneba da a.S.),
miwodebis efeqturi gzebis moZebnis (adgilis, drois da
miwodéis xerxebis arCeva) apeqtebis kvleva droiTi
efeqturobis mimarTebaSi.

amgvari modelis marketinguli kvlevis istrumentad
efeqturia petris -gselis gamoyeneba, rac SesaZleblobas
iZleva procesebis mizez -Sedegobrivi da mimdevrobiT-
paraleluri Sesrulebis safuZvelz e gaanalizebul ignas
sistemis maxasiaTeblebi.

112 naxazze mocemulia feradi petris gselis
fragmenti sawarmoo firmis marketinguli procesebis
gamsxvilebuli  modelirebiT [ 93]. ag gadasasvleebis
blokebSi naCvenebia, magaliTad, sabazro moTxovnilebaTa
gansazRvrs, kontraqtebis formirebis, warmoebis dagegmvis,
warmoebis tegnologiuri momzadebis, produqciis warmoebis,
damkveTebze gadacgmgzavnis, Sedegebis analizis da axali
gadawyvetilebebis miRebis procesebi.

TiToeuli maTgani unda gaiSalos damoukidebeli
petris gseliT da moxdes maTi analizi, amasTanave Seigmneba
erTiani ierarqgiuli sistema Cadgmuli petris qveqselebiT.
danieli mecnier -inJinrebis mier Segmnili feradi petris
gselebis grafo - analizuri CPN-instrumenti iyenebs obieqt -
orientirebuli, vizualuri daprogrameb is principebs, misi
enaCPN ML saSualebas iZleva aRiweros qgselis feradi
komponentebi (markerebi), cvladebi, konstantebi da TviT
poziciebis, gadasasvilelebisa da rkalebis teqsturi
aRwerebi, rac erTgvar komforts gmnis gselis wasakiTxad
da gasagebad.1.13 naxme naCvenebia am instrumentis
funqgciebis, daxmarebis, ofciebisa da aRweris ( Declarations)
Cveni gselis magaliTze. moviyvanT zogierT ganmartebebs
CPN-is wasakiTxad. gselis yovel pozicias gaaCnia minimum
ori Wde: saxeli , romelic aRmniSvneli wris an elifsis
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SigniT iwereba da martivi an Sedgenili tipi  (poziciis
gverdiT, kursiviT, sakvanZo sityva type, color an string).

Marketing
1000
@+ Sabazro (n,p)@-+wait_a Axali
matxovnebis — sabazro
gansazgvra strategia @+DEL()
INTxDATA (MP) (n.p) Aoali
INTxDATA .
X gadazkvetilebis
migeba
INTxDA S mrxpata N INTXDATA

Renta-

boloba Ekon.Machven.

mdgomareoba

Kaontragtis

+7 5 = 0
@ gaformeba 1°(1,"Contr-1")@0+++
Limitis @+20 17(2,"Contr-2")@0+++ | INT
koreqgeia “linp) 1°(3,"Contr-3")@0+++
UL (4, Contr-4")@0+++ Mogeba
(B, R IEY Ekonomikur
1m0 Kontragtebi |5 INT machvensbalta
angarishi
Sacarmaoo INTxDATA Tvitgire-
simzlavraabi s~ (n,p) buleba
W @+2
T @+60
INT W Carmaebis
dagegmva Analizi

Carmoebis
tegnologiuri
momzadeba

INTxDATA

INTxDATA

Sacarmoo
gegma

Faktobrivi
mdgomarecba

1°(1,"Prod_1")@0+++
5°(2,"Prod_2")@0+++
37(3,"Prod_3")@0+++
10°(4,"Prod_4")@0+++
77(5,"Prod_S5")@0+++

INTxDATA

Carmoeba

DATA

(n,p) 1007 (6,"Prod_g")@0+++
I 30°(7,"Prod_7")@0+++ Faktehis Migebuli
INTXDATA 17 (B, ###4)@0 Sejameba produkcia
Mza %
produkcia = str
(np)@+2 if OK(s,r)
np)@+2 then 17(n,p)
@+DEL() alsa empt;r P
Prod.Partiis Prog&lﬁgus (n.p (n.p) Prod.Partiis
amoshla gacema gadagzavna
INTD)
. if n=k
17 5 1 1@0] then k+1
17 Teno NV Semdegi 1 e Prod.Partiis
=- i migeba 4 migeba
i S 2
Tey k @+20

|P8K(s,r) @+DEL()

then 1°n

Dasturis else empty|  pasturis n
migeba INT gamogzavna T

nax112 marketinguli procesis fragmenti
CPN-is garemosSi

48



magal i Tad, omptragebidii IRTXDATRK tipisaa,

romelic winaswargansazRvruli INT da DATA tipebis
dekartuli namravliT warmoigmneba. feradi petris gseli
Seicavs Af er adh mar ker ebs, roml e

SesaZlo mniSvnelobaTasimravle an multisimravlea.
i CPN Tools (Version 1.4.0 - May 2005) naxazze — naCvenebia

Tool box sistemasi konstantebis
> Auxiiary (sakvanZo sityva  val),
::ietrarchv cvladebis (varn) da

=) . -
» Simulation fungciebis  (fun) aRwera.
ol e sxvadasxvatipis monacemTa
_;;f:fw Soris kavSirebis
» Options asaxvisTvis gamoiyeneba
keting-4. .

'%ﬂm simravleTa da kompleqgte-
>Liir;teo:r\? bis Teoriis  elementebi
WIkED garda monacemTatipisa |,

¥colset INT =int timed; . . .

¥ colset DATA = string; yOVe“ pozicils gverle

¥colset INTXDATA = product INT*DATA timed; H H

g g SeiZleba aisaxos mocemul

vvarp, str: DATA; momentSi Semavali feradi

¥val wait_A=8780; .

vyal stop = "##ssE"; markerebi

¥colset Ten0 = int with 0.,12; RN . .

v colset Tenl =int with 1,.12; sa|n|C|aI|zaf:|o _ marklre_ba

EDS T xazgasmuli teqgstis saxiT

¥fun OK(S:TénO, riTeni) = (re=s); gamOitaneba magaIiTad,

¥ colset NetDelay = int with 25..75; - .

wfun DEL() = NetDelay.ran(); sawyis mdgomareobasSi

Marketing

nax1.13CPN-samuSao garemo pozicia Aontragtebi A

Seicavs INTxDATA tipis ferad markerTa 5-elementian
simravles (sainicializacio markirebd: {141,

Aontragti _ 1 A ){,2 kantgti _ 2 idd 3 kontdqti _ 37 )
4 4 ,kontdagti _ 4 A )& 5 ,AmHAR) hg. bolo , me
elementi Seesabameltlasasrulis  identifikacias - stop.
sayuradReboa A ti@ni yoveli elementis dasawyisSi (mas
koeficienti  ewodebp romelic miuTiTebs rom poziciaSia
araumetes 1 cali mocemuli feris monacem{anu arsebobs
mxolod erTi kontragti  nomriT Aontraqgti _ 1 fAromlis
feria - rigiTi nomeria 1). amSemTxveva3jvagvsmonacemTa
elementebis simravle .
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meore magaliTi, pozicia ~mzaproduqcia~ Sedgebal57
elementisgan  (1+5+3+10+7+10+30+ 1), romlebic 7
sxvadasxva (markerebis feris ) damzadebuli produqtis
raodenobas anu multisimravles asaxavs

procesebis  Sesrulebis dro (dayovneba aisaxeba
gadasavlelTan simbolos da drois erTeulis (magaliTad
@+7, @+wait) miTiTebiT, sadac wait winaswar gansazRvruli
konstantaa.

amavenaxazze asaxulia aradeterminirebuli  logikuri
gamosaxuleba (pirobis  bloki ) feradi petris  gselis
rkalebze , romelic gadasasvlelTa gaSvebis sxvadasxva
pirobebs da Sedegebs asaxavs anu logikuri pirobis
WeSmaritebisas gadasasviels  gansxvavebuli mniSvneloba
miewodeba(an gadasasvlelidan gansxvavebuli mniSvneloba

gamoya  mcdarobisas t gansxvavebuli magaliTad
gadasasvels “produqciis partis gadagzava gamosasvlel
rkalze agvs logikuri piroba - Tu gamogzavnili

produqciis nomeri (n) emTxvevaklientis kontraqtiT
misaReb produqciis nomers (k), maSin gvagvs true~,
winaaRmde§emTxvevaStalse~, rac imasniSnavs rom saWiro
produqcia araa mosuli . Tu yvelaferi  wesrigSia, maSin
mimRebiugzavnis mwarmoebels Setyobinebas gadasasvleliT
“dasturis gamogzavha produqciis da  Setyobinebis
gadacemaTa (selSi SemTxveviTi procesis arseboba
ganpirobebulia dayovnebiscvladi drois gamprac aisaxeba
colset NetDelay=int with 25..75, fun DEL( ) =NetDelay.ran( ) random-
funqciiT . logikuri pirobis mniSvnebba sxvadasxva
SemTxvevebSgxvadasxvanairad ganisazRvreba interaqtiul
simulatorebSi  WeSmaritebmcdarobas Tavad momxmarebeli
gansazRvrays avtomaturi simulaciisas £ SemTxveviT
sidideTa generatori .

1.4 naxazze naCvenebi@PN-garemoSi petris  gselis
agebsa da imitaciuri  modelirebis vizualuri ~ komponentebi
simulaciis me Rilaki (mwvanggoliT ) saSualebas iZleva
iteraciulad xeliT avamuSavoT CvenTvis saWiro
gadasasvleli  (airCeva ramdenimealternatiulidan ). me5
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Rilaki iZleva saboloo markirebis suraTs. 1-el i Rilaki &L
ki aRadgens sawyis markirebas eqsperimentis Tavidan
Casatareblad.

Create

1O \ 4] Sirnulation

XlEle |« (Mo bl | b [pp|mu

naxl.2. petris gselis Seqmnisa da imitaciuri
modelirebis instrumentebi

1.15 naxazze naCvenebi gvaqvs Cveni gselis fragmenti
ramdenime bijis Semdeg, sadac Cans rkarebis Secvlili
mdgomareoba. Tavidan gaiSveba gadasasvleli ‘warmoebis
dagegmva~ (ix. naxt®, vinaidan mis Sesasvlel poziciebSi
“kontraqtebi~ da “sawarmoo simZlavreebi~ mzadaa markerebi,
romlebic gadaadgildeba poziciebSi “sawarmoo gegma~ (n=1,
p=0Cohaoda "G~ (w=1). es ukanaskneli aris signali imis
Sesaxeb, rom ZEli kontraqtiT  gaTvaliswinebuli
produgciis sawarmoeblad saWiroa “warmoebis tegnologiuri
momzadeba~, rasac asrulebs Sesabamisi gadasasvieli.
amgvarad, Tu nedleulic Semosulia (poziciaSi "nedl euli~
aris 1 markeri), maSin gadasasvleli "'warmoeba~ amuSavdeba.
paralelurad gselSi gaiSveba “produgqciis partiis gacemis~
gadasasvleli da markeri gadava ‘gagzavnis~ A-poziciaSi
(n=1, p=o ranspartirebis)garkveuli drois Semdeg
(stoqgastikuri dro: @+DEL( ) ) produqgcia miaRwevs
damkveTamde da a.S.

CPN-is  simulaciis  instrumentiT  SesaZlebelia
markirebaTa mdgomareobebisa da statistikuri analizis
Catareba, Sesabamisi diagramebis agebiT.

feradi petris gselebSi kargadaa Serwymuli petris
gselebisa da dapro gramebis Teoria (ierargiuloba,
moduluroba & didi sistemebis modelirebisTvis), rac mis
did praqgtikul Rirebulebasac ganapirobebs Tanamedrove
informaciul teqgnologiaTa gamoyenebis mraval sferoSi,
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gansakuTrebiT  biznesisa da

amocanebis gasawyvetad.

marketingis

menejmentis

L Il L S
Limitis @+20 17(2,"Contr-2")@0+++ | INT \
karegcia = in,m) 1: (3,"Contr-3")@0+++
1°(4,"Contr-4")@0
o7 F¥FFEET]
Kontragtebi 13
1" 1@4 i INT
Sacarmoo INT=DATA Tvitgire-
simzlavrashi »= (n,p) buleba
h 4 @+2 T @
. 1 1" 1@4 1
INT w Carmoebis -/ Q
dagegmva Analiz
(np) 17 (1, "Contr-1")@4+++ —
INTxDATA 1 (5, #4444 @2 Carmoebis
1" 1@0 tegnalagiuri
Sacarmoo - momzadeba
gegma Momzadebuli W1l ow= 1
carmoeba - ——w—Il
MT
1'(1,"Prod_1")@5+++ n
5 (2,"Prod_2")@0+++
Carmoeba | 3 (3,'Prod_3")@0+++
10° (4,"Prod_4")@0+++
7 (5,"Prod_5")@0+++
(n.p) 1007 (&5,"Prod_&")@0+++ -
307 (7,"Prod_7")@0+++ Faktebis
INTxDATA 17 (8, "####")@0 Sejameba
Mza %
produkcia 157,
i
n,p)@+2
(n:p) @+DEL() E
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1.8. daprogramebisUML /2 tegnologia

maikrosoftis uaxlesi programuli .NET- platforma
sul ufro farTod ikidebs fexs msoflios mowinave
gveynebis sauniversiteto -samecniero da sawarmoo firmebis
biznesis sferoebSi. igi gamoiyeneba Windows, Unix, da Linux

operaciuli  sistemebisaTVvis. .NET-platforma  Seigmna
specialurad ganawile -buli gamoyenebiTi sistemebis asagebad
didi moculobis informaciis dasamuSaveblad klient -server
arqiteqturis bazaze [15 -20].

programuli aplikaciebis daproeqtebisa da

realizaciis meTodologia UML tteqgnologias eyrdnoba. igi
gaxda saerTaSoriso standarti [2,17].

UML -tegnologia obieqt -orientirebuli modelirebisa
da struqturuli daprogramebis ideologiis matarebelia,
romelic Teoriuli d a pragtikuli informatikis sami
ZiriTadi  mimarTulebis  (daproeqtebis  avtomatizacia,
daprogramebis avtomatizacia, monacemTa bazebis damuSavebis
avtomatizacia) “genetikuri~  memkvidrea. UML aris
programuli modulebis  specifikaciis, konstruirebis,
vizualizebisa d a dokumentirebis ena da aRniSvnaTa sistema.
1997 wlidan Object Management Grouwge (OMG) mier igi
gamocxadda rogorc programuli  sistemebis agebis
standarti.

UML araa konkretuli meTodi. igi aris baza
sxvadasxva meTodebisaTvis, vinaidan masSi SemuSavebulia
nodelirebis  konstruqciebis  gansazRvruli  simravle
aRweris erTiani sistemiTa da semantkiT. 1.5 naxazze.
mocemulia programul i aplikaciebis Segmnis 4 etapi.

sakvlevi obieqtis avtomatizaciis moTxovnilebebis
dadgena, misi obieqt-orientirebuli (00) analizi, oo -
daproeqteba (detaluri done) da realizacia (programuli
kodi). es etapebi statikuri da dinamikuri diagramebiT
(D) xorcieldeba [20].
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nax.16. UML ttegnologiis etapebi

amgvarad, programuli paketebis agebis tegnologiis
srulyofis da standartizaciis moTxovna m xeli Seuwyo
unificirebuli modelirebis enis Segmnas. rogorc cnobilia,
gradi buCis da misi kolegebis mier firmidan Rational Rose
SemoTavazebuli UML-meTodologia (1995/7ww.), romelsac
safuZvlad obieqt -orientirebul midgoma daedo, aseve
oTxetapiania. UML/1 grafo -analizuri da vizualuri
komponentebis gamoyenebiT, statikuri da dinamikuri
modelebis 8 saxis diagramis agebis saSualebas iZleva
konkretuli  obieqtisTvis. gamoCnda am tegnologiis
instrumentuli saSualebanic: Rational_Rose, Paradigm_Plus,
Ms_Visio da sxv., romelTa gamoyenebiTac daproeqtebis da
daprogramebis nawilobrivi avtomatizaciaa SesaZlebeli
[95,96].

2005 wlidan dafigsirda unificirebuli modelirebis
enis me2 Taobis pirveli versia, romelic UML/2 saxeliT
gaxda cnobili, xolo 2008 w. (nax.1.17). OMG-jgufma
oficialurad gamoaqgveyna am produgtis beta -versia[9 7].
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nax.1.1UML2tis ganviTarebis amsaxveli diagrama

igi iyenebs 13 saxis diagramas, maT Soris: eqvsi

struqturuli da

Svidi yofaqcevis diagramaa

paketuri -d.”

droiT -obieqturi -d.”)
mdgomareobata

# strugturuli -d # yofaqcevis -dD
1 | klasTa-diagrama 1 | agtiurobis -diagrama
2 | kompoziciur strugturuli -d? | 2 | gamoyenebBemTxvevata
3 | komponenetebid. 3 | interaqgciaTa -mimoxilvis -d.”)
4 | ganawilebis-d. 4 | komunikaciis-d.”
5 | obieqt ebis-d.” 5 | mimdevrobiTobisd.
6 6
7

SeniSvna: *)Li T aRniSnulia UML2 -Si damatebuli diagramebi.

kompoziciur -struqgturuli diagrama (Composite
structure diagrajn statikuri diagramaa (tipiT "mTeli
nawili~) , romelic asaxavs klasebis Sinagan strugturas
kavSirebs maT elemntebs Soris (magaliTi nax.1.18).

da




MIZ-1

Fact-1 Fart-2

BusPt-3

BusPr-1 BusPr-2

BusPt-4

nax.1.18: mizani, fagtorebi, biznes-programebi

obiegtebis diagrama (Object diagram asxaavs klasis
egzemplarebs (obieqgtebs), atributebis mniSvnelobebiTa da
maT Soris kavSirebiT. momdevno TavSi Cven detalurad
ganvixilavT am sakiTxs obieqt-roluri modelebis (ORM)
safuzvelze.

paketuri diagrama (Package diagram strugturuli
diagramaa. misi daniSnulebaa jgufebSi elementebis
organizacia romelime niSan-Tvisebis mixedviT, sistemis
modelTan  muSaobis  organizaciis da  struqturis
gamrtivebis mizniT.

interagciaTa mimoxilvis diagrama ( Interaction overview
diagranm) kombinaciuri nairsaxeobaa aqtiurobis, mimdev -
robiTobisa da marTvis nakadebis diagramaTa fragmentebisa.

komunikaciis diagramas Communication diagraj UML1-
Si  uwodebdnen Tanamogmedebis diagramascoll@boration
diagran).

droiT -obieqturi (singronizaciis) diagrama (  Timing
diagran). igi mimdevrobiTobis diagramis alternatiuli
asaxvaa, romelSic cxadadaa naCvenebi droSi mdgomareobaTa
cvlilebebi “sasicocxlo xazze~.

garda axali diagramebisa, romlebic  obieqtis
yofagcevis modelSi ufro mdidari semantikis asaxvis
saSualebas iZleva, pirvelad Seigmna e.w. “gacvliTi
formati~, romlis daniSnulebaa sxvadasxva firmis UMLL
instrumentebs Soris diagramebis gacvlis SesaZlebloba. es
ki ufro maRali safexuria programuli paketebis
standartizaciis gzaze.
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1.9. NET platforma da programuli instrumentebi

NET-platforma, romelic Visual Studio .NET 200*
paketebiTaa gavrcelebuli, aris gamoyenebiTi programuli
danarTebis interfeisis ( APl - Application Programming
Interfacg samuSao garemo, romelic SeTanxmebulad
fungcionirebs Windowsoperaciul sistemasTan [15].

1. naxazidan Cans, romWindowssistema uSualod
muSaobs C++, VB, Javada sxva enebze daweril programul
APIl-danarTebTan, romlebic realizebulia rogorc umarTavi
kodebi (unmanaged code amasTanave igi muSaob€#.NET,
C++.NET, VB.NET da a.S., zogadad .NET-platformis mier
marTvad (anaged codgrogramul danarTebTan.

O3_Windows | Win-API
200z2F

Platform NET BasedClass
CLE./ L HET
CTSfCLEIT

*
Applications Applications
withowt NET with NET
F *
APL: unmanaged code API: managed code
C++, VB, Java C++MET, VB NET, C#MET,

ADOMET, ASPMNET

nax.171 Windows da .NET-platformaTa urTierTmogmedeba

marTvaSi igulisxmeba is, rom es kodebi amuSavdeba
uSualod .NET-is mier, imarTeba maTi procesebisa da
monacemTa nakadebi, miewodeba Sesasruleblad saWiro
damxmare resursebi da a.S. principSi, NET-platforma
asrulebs “operaciuli sistemis~ garkveul funqgciebs da
mogqnilad fungcionire bs WindowsTan.
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.NET-is qvebloki Based Class.NE@&ris am platformis
sabazo klasebis biblioTeka (umraviesoba dawerilia C#
enaze). igi srulad obieqt -orientirebulia, Sedgeba
obieqtTa  erTobliobisgan, romelTaganac  TiToeulSi
realizebulia gansazRvrul meTodTa jgufebi. magaliTad,
fanjrebisa da formebis asaxva ( Windows GU), monacemTa
failebTan urTierToba ( ADO.NET), veb-gverdebis organizeba
da internetTan kavSiri ( ASP.NET) da sxv.

amave blokSi naCvenebiaNET-runtime - platformis
samuSao garemo (romelSic srulde ba programa), anu CLR
(Common Language Runtimeda mas Sesrulebis saerTo
garemosac uwodeben. esaa programuli uzrunvelyofa
momxmarebelTa gamoyenebiTi programebis Sesasruleblad.

CTS saerTo tipebis sistemaa (Common Type System)
romlis  safuZvelzec NET-plat forma uzrunvelyofs
daprogramebis sxvadasxva enis Tavsebadobas. amasTaGa&
aRwers momxmarebelTa klasebis gansazRvris wesebsac.

IL Sualeduri gardagmnis enaa (Intermediate Language
programebi, romelTa sawyisi kodebi dawerilia, magaliTad
C#, C++, J++an VB enebzeNET-Si, kompilatori am marTvad
kodebs gadaiyvans Sualedur IL-enaze, romelTac Semdeg
CTS swrafad akompilirebs manganur kodSi. amgvarad,

obieqturi kodebi IL-enis saSualebiT ise miiReba,
rom maTSi araa dafigsirebuli, Tu romel enazea dawerili
sawisi kodi.

CLS enis saerTo specifikaciaa ( Common Language
Specification, anu im standartebis minimaluri erToblioba,
romelic uzrunvelyofs kodebTan mimarTvas NET-is
nebismieri enidan. am enebis yvela kompilators gaaCnia CLS
mxardaWera.

JIT (Justin-Time) esaa Sualeduri kodis kompilaciis
faza manganur kodSi. saxelwodeba miuTiTebs imaze, rom
kodis mxolod im calkeuli nawilebis kompilacia xdeba,
romlebic saWiroa programis Sesasruleblad drois
mocemul momentSi.
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rogorc aRniSneT, NET-platformisa da  IL-Sualeduri
enis arsebobis koncefciis safuZvelia enis obieqt -
orientuloba da saerTo tipebis sistemis arseboba,
romelTac kompilatorebi flobs.

C# ('si Sarf~) ena obieqt -orientirebuli enebis erT -
erTi axali da mZlavri warmomadgenelia, romelic Seigmna
specialurad NET-platfo rmisaTvis da Tavsebadia Windows
is Tanamedrove versiebTan da internetTan. am enazea

realizebuli NET-platformis umravlesi sabazo klasebi.

rogorc cnobilia, C++ ena kompilirdeba asemblerul
kodSi, C#enaki - Sualedur IL-enaSi.

IL-enis daniSnulebaa platformu |i da enobrivi
damoukideblobis =~ ganxorcieleba  obieqt -orientirebul
garemoSi. Javaenac uzrunvelyofs platformul ( Windows,
Unix, Linux) damoukideblobas, magram misi baitkodis
Sesrulebis  etapze igi interpretirdeba @ ( IL ki
kompilirdeba).

NET-platformisaTv is enobrivi Tavsebadoba

xorcieldeba IL enaSi arsebuli tipebis didi raodenobiT,
romlebic  organizebulia tipTa ierargiis obieqt -
orientirebuli principebiT. 1.18 naxazze ilustrirebulia
tipTa aseTi ierargia  memkvidreobiTobis  kavSiris
gamoyenebiT.
movitanoT zogi erTi komentari, romelic axsnis naxazs:

- tipi aris sabazo klasi, romelic zogadad asaxavs
nebismier tips;

- tipi mniSvnelobiT  aris sabazo klasi, romelic
zogadad asaxavs nebismier tips mniSvnelobiT,;

- CaSenebuli tipebi mniSvnelobiT aris standartuli
sabazo tipebi, romlebic aRwers ricxvebs, simboloebsa da
logikur mniSvnelobebs;
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nax1.18tipebis zogadi sistema

- CamoTvliT tipi aris CamonaTvalTa erToblioba,
romelSic TiToeul mniSvnelobas Seesabameba ricxviTi
mniSvneloba (0,1,... da a. S.) misi mdebareobis xedviT;

- momxmareblis mier gansazRvruli tipi aris sawyis
kodSi (momxmareblis programaSi) aRwerili tipebi,
romlebic  inaxeba  mniSnelobebiT (esaa  magaliTad,
struqturebi).

- tipi miTiTebiT  aris monacemTa nebismieri tipebi,
romelTanac mimarTva xorcieldeba miniliTeblebiT da inaxeba

nakadsSi;
- TviTaRweradi tipebi aris tipebi, romlebic asaxavs
informacias TavianT Sesaxeb;

- TviTaRweradi tipebi aris tipebi, romlebic asaxavs
informacias TavianT Sesaxeb;

- masivebi aris nebismieri tipi, romelic Seicavs
obiegtebis masivs;
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- tipebi klasebiT aris TviTaRweradi tipebi, romlebic
araa masivebi;

- delegatebi - tipebia, romlebic damuSavda
mimTiTebelTa Sesanaxad klasis meTodebisaTvis;
- mniSvnelobiT SefuTuli tipebi aris  tipebi

mniSvnelobiT, romlebic droebiT daiyvaneba tipebamde
mimTiTebliT, raTa Senaxul ignas nakadSi;

- momxmareblis mier gansazRvruli tipebi miTiTebiT
aris tipebi, gansazRvruli sawyis kodSi, rogorc tipebi
MiTiTebiT. programaSi esaa magaliTad, nebismieri klasi .

NET platformis sabazo klasebis didi nawili
dawerili a C# enis gamoyenebiT, amitomac sailustracio
magaliTebs am enaze gavukeTebT komentars..

.NET platformis komponentebidan erT -erTi mTavari
blokia  Assembly (anawyobi, nakrebi), romelic logikurad
aerTianebs kods, resursebs da metamonacemebs. igi
logikuri da ara fizikuri erTeulia, radgan SeuZlia
moTavsdes ramdenime failSi. aseT SemTxvevaSi arsebobs erTi
mTavari faili, romelSic inaxeba informacia danarCenebze.

119 naxazze naCvenebia programuli  danarTis
(Application) Sesabamisi nakrebis zogadi ierargiuli
struq tura agregaciis kavSiris gamoyenebiT.

naxazidan Cans, rom nakrebi 1 an ramdenime (1..%)
modulisgan ( modulg Sedgeba. swored modulSi inaxeba
danarTis an biblioTekis kodi, misi metamonacemebiT.
modulebi Seicavs tipebs. esaa kodis Sablonebi (klasebi),
romleb Sic inkafsulirebulia garkveuli monacemebi da
meTodebi. rogorc wina paragrafSi vaxseneT, tipebi ori
saxisaa: mimTiTeblebiT (anu klasebi) da mniSvnelobebiT (anu
struqturebi).
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nax.1.19Assembly (nakrebi) zogadi strugtura

tipebs aqvT velebi, Tvisebebi da meTodebi. veli
gamoyofs mexsierebis adgils Sesabamis monacemTa
tipisaTvis. Tvisebebi velebis msgavsia, oRondac maTi
daniSnulebaa Sesabamis monacemTa sawyisi mniZSvnelobebis
gansazRvra da kontroli.

meTodebi gansazRvravs monacemTa dasamuSaveblad klasis
gcevas, anu reaqcias garedan Semosul Setyobinebaze
(moTxovnaze). Setyobineba inaformaciaa, romelic ama Tu im
movlenis Sedegad formirdeba.
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programuli nakrebi SeiZleba iyos ori tipis: kerZo
da saerTo gamoyenebis. pirvel SemTxvevaSi nakrebi
instalirdeba  kerZo momxmarebls katalogSi da masTan sxva
mimarTvebi gamoricxulia.

saerTo gamoyenebis nakrebi Seicavs programul
biblioTekebs, romelTac iyenebs sxvadasxva danarTi. aq
saWiroa specialuri dacvis meganizmebis gamoyeneba
(saxelebis koliziisa da nakrebTa versi  ebis kontrolis
TvalsazrisiT).

klasebs Soris saxelTa koliziis aRmofxvris mizniT
.NET platforma iyenebs “saxelTa sivrces~.

saxelsivrce ( namespacg esaa monacemTa tipebis
ubralo dajgufeba. yvela monacemTa tipis saxels mocemul
saxelTa sivrceSi avtomaturad ema teba prefigsi, romelic
Sedgenilia  saxelTa sivrcis dasaxelebisgan. aseve
SesaZlebelia Cadgmuli saxelTa sivrceebis Segmna.

magaliTad, sabazo klasebis umravlesobisaTvis,
romlebic zogadi gamoyenebisTvisaa daniSnuli, moTavsebulia
saxelTa sivrceSi  System, vebgwerdebisaTvis - System.Web
da a.S.

C#-is programis teqstis magaliTze SeiZleba Semdegi
komentaris gakeTeba:

namespace Magazia.Web /laq miTiTebulia saxeli
Magazia.Web
{
public class Checkout : PageBase
{
/l da a.S.
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danarTTa areebi (apgdication areq aris .NET platformis
mniSvnelovani elementi. maTi daniSulebaa erTdroulad da
erTmaneTTan momuSave danarTebis izolacia, raTa ar moxdes
monacemTa arasasurveli damuSaveba.

programuli danarTebis izolaciisaTvis Windows
gamoiyenebprocesis~ cnelas, romelic misamarTebis sivrces
exeba. yovel process gamoeyofa 4 gigabaiti virtualuri
mexsiereba. isini diskze sxvadasxva fizikuri misamarTebiTaa
da ar gadaikveTeba.

procesebs agvs miniWebuli gansazRvruli privilegiebi
da operaciuli sistema akontrolebs ma T, Tu romel
operacias romeli procesis gamoyeneba SeuZlia.

danarTTa areebis gamoyenebis idea mdgomareobs imaSi,
rom procesebs Soris moxerxdes monacemTa gacvla.
amitomac procesi iyofa ramdenime danarTis ared. TiToeul
danarTis areSi Tavsdeba erTi danarTis ko di.

.NET platformis mniSvnelovani saSualebaa JIT (Justin-
Time) kompilatori. igi axorcielebs programuli kodis
calkeuli nawilis droulad kompilirebas (saWiroebis
SemTxvevaSi).

Visual  Studio.NET aris programuli  sistemebis
damuSavebis integrirebuli garemo, ro melSic SesaZlebelia
kodebis dawera, kompilireba da gamarTvaVB.NET, C++.NET,
C#.NET, ASP.NET, ADO.NET@a sxva teqnologiebiT

axla movitanoT C++ da C# martivi kodebi, raTa
davinaxoT msgavselbansxvaveba am enebis sintaksebs Soris:
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a)C++-is kodis fr agmenti:

#include <iostream.h> // C++-----mmnm---
#include <Windows.h>

int main(int argc, char *argv)

{

cout << "Hello, my friend ! *;
MessageBox(NULL, "By-By !", ", MB_OK);
return O;

}
b) C#-is kodis fragmenti:

using System; // C#------------
using System.Windows.Forms;
namespace Consolel;

{

class Classl
{
static int Main(string[] args)
{
Console.WriteLine("Hello, my friend !);
MessageBox.Show("ByBy !");
return O;
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110. pirveli Tavis daskvnebi

1. gaanalizebulia korporaciuli marTvis sistemebSi
biznesprogramebis damuSavebisa da Sefasebis arsebuli
meTodebi, Catarebulia maTi klasifikacia da gamovlenilia
arsebuli problemebi da amocanebi;

2. gamokveTilia eqpertul SefasebaT a gadawyvetilebis
miRebis mxardamWeri sistemebis upiratesoba monacemTa
sacavisa da misi operatiuli onlainuri analizis
procedurebis bazaze;

3. gamokvleulia sabanko sistemebis Tanamedrove
komunikaciebi da sainformacio teqgnologiebi biznes -
programebis Sefasebé TvalsazrisiT;

4. SemoTavazebulia aseTi procesebis modelirebisaTvis

petris feradi gselebis CPN-instrumentis, UML/2
tegnologiis da misi realizaciisTvis .NET platformis
gamoyeneba.
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Il Tavi
biznes -programebis marTvis xelSemwyob i
kompiuteruli sistemis agebis meTodebisa da
modelebis SemuSaveba

2.1. biznesprogramebis egspertul SefasebaTa
gadawyvetilebis miRebis procesebis modelireba
UML diagramebiT

rogorc 1 -el TavSi aRvniSneT, korporaciuli marTvis
obieqtebze, gansakuTrebiT mcire da saSualo biznesis
firmebSi, maRalia “gakotrebis riskis~ sindromi
moulodneli, SemTxveviTi movlenebidan gamomdinare, Tu
arastabiluri, ekonomikur  -politikuri viTarebiT
gamowveuli.  firmis  xelmZRvaneli,  SeZlebisdagvarad
yovelTvis mzad unda iyos operatiul i manevrirebisaTvis,
raTa swori tagtikuri gmedebebiT SeZlos strategiuli
miznebis miRweva [22,53].

firmis krizisul situaciaSi yofnisas mniSvnelovani
yuradReba unda mieqgces mmarTvelobiTi (mecnieruli)
konsultirebis  formas, romelsac farTod iyeneben
sazRvargareTis ganviTarebul Tu ganviTarebad qveynebSi [1].
gamocdili eqgspert -konsultantebi metad ZviradRirebuli
specialistebi arian, romelTac gaaCniaT ara mxolod
Teoriuli ganaTleba da pragtikuli gamocdileba, aramed
intuicia da swori prognozirebis unari, rac metad
misvnelovania kritikul situaciaSi.

amgvarad, konsultantebi da firmis gamocdili
specialistebi, rogorc saproblemo sferos eqspertebi,
erToblivi ZalisxmeviT, konsultaciebiTa da kompromisebiT
cdiloben miiRon optimaluri gadawyvetilebani firmis
ganviTarebis swori korporaciuli gegmebisa da taqtikur
RonisZiebaTa Sesaxeb.

didi informaciuli nakadebisa da maTi damuSavebis
mcire drois pirobebSi (an arasruli informaciisas)
gansakuTrebuli mniSvneloba aqvs sainformacio
tegnologiebis gamoyenebas. Cveni haSromis mizani eqdpé
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SefasebaTa  avtomatizebuli  damuSavebis  programuli
paketebis Segmnaa, romelic obiegtorientirebuli meTodebis
safuZvelze unda aigos. gansakuTrebiT mniSvnelovania aq
unificirebuli modelirebis enis ( UML-Unified Modeling
Languagg teqnologiis gamoyeneba [3]. rTuli programuli
paketebis daproeqtebisa da realizaciis CASE-meTodebiT
SesaZlebelia jgufuri gadawyvetilebis miRebis mxardamWeri
avtomatizebuli sistemebis damuSaveba, rac gansakuTrebiT
agtualuri amocanaa.

marTvis procesisTvis Cven unda gamoviyenoT gspertul
SefasebaTa meTodebiT mopovebuli informaciebi da
gadavamuSavoT isini kompiuteris gamoyenebiT. es gadamuSaveba
ki gulisxmobs specialuri  programuli  paketis
("Expert_UML") damuSavebas, anu unda Seigmnas kompiuteruli
dialoguri sistema axali, UML -teqgnologiis safuZvelze.

Cvens sistemaSi aqtiuri momxmareblebi ignebian
egspertebi (sawarmoo firmis, komerciuli bankis an sxv.
xelmZRvanelebi da mTavari specialistebi) da erTi
konsultanti, romelic meTodurad xelmZRvanelobs
egspertebs da warmarTavs rogorc maTi ganswavlis process,
aseve informaciis Sefasebas da gadamuSavebas. unda Seigmnas
konsultantis avtomatizebuli samuSao adgili. kompiuterSi
Caideba monacemTa baza firmis xelmZRvanelebisa da
specialistebis winadadebebis amsaxveli, Seigmneba
programebi, romlebic S eajereben eqspertul SefasebaTa
Sedegebs da gamoimuSaveben koleqgtiur gadawyvetilebebs.
moxdeba am  gadawyvetilebaTa cxovrebaSi gatarebis
RonisZiebebis SemuSaveba da maTi danaxarjebis analizi.

amgvarad, firmis xelmZRvaneloba da mTavari
specialistebi TviTon ar ian egspertbi, TviTon exmarebian
konsultants  saboloo  gadawyvetilebebis = moZebnasSi.
konsultants agvs meTodika, Tu rogor warmarTavs muSaobas
egspertebTan. es meTodika gulisxmobs obieqtis kvlevisaTvis
sistemuri modgomisa da eqspertul SefasebaTa meTodebis
gamanebas.
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egspertul SefasebaTa avtomatizebuli damuSavebis
sistemis  ZiriTadi mizania sawarmoo firmebisa an
organizaciebis strategiuli ganviTarebis gegmebis
(korporaciuli dagegmva) Sedgenis procesis avtomatizacia.

egspertul SefasebaTa sxvadasxva meTodi da xexi
arsebobs. dReisaTvis cnobilia magaliTad, “gonebrivi
Setevis~ meTodi, romelic emyareba axali ideis
Camoyalibebas (raRac sakiTxis gadasawyvetad) yovelgvari
mecnieruli dasabuTebis gareSe. ‘jgufuri meTodebi~
gansxvavdeba maTi gamoyenebis xerxebis mixedvilggaliTad,
‘SefasebaTa SeTanxmebis meTodi~, romelic individualur
midgomas eyrdnoba: yoveli eqsperti iZleva sakuTar
Sefasebas (sxvisgan damoukideblad), xolo Semdeg romelime
xerxis  mixedviT es  Sefasebebi erTiandeba erT
ganzogadebulSi anu “SeTanxmebulSi~. “jgufur meTods~
miekuTvneba eqspertebis “erToblivi muSaobis~ xerxi,
romlis safuZvelze miiReba jamuri Sefaseba mTliani
jgufis mier. mesame xerxs jgufur meTodSi warmoadgens e.w.
“delfis~ meTodi _ esaa individualur SefasebaTa Sedegebis
TanmimdevrobiTi gacnoba iToeuli eqspertis mier [21].

mecniermprognozistebma gansaxilvel azrTa
koleqtiuri gansjisa da SeTanxmebis xerxis safuzZvelze
Segmnes Tanamedrove instrumenti _  “delfis~ meTodi,

mecnierebisa da teqgnikis ganviTarebis perspeqtivebis
SefasebisaTvis.

“delfis~ me Todis ZiriTadi principebi mdgomareobs
egspertebis anonimur gamokiTxvaSi maTi urTierTzegavlenis
moxdenis gamorcxvis mizniT. ukukavSiri eqspertebis jgufis
marTvis procesis gansaxorcieleblad warmoebs maTi
Sefasebebis gadamuSavebis Sedegad miRebuli informaciis
erTad ganxilvis saSualebiT. process unda warmarTavdes
konsultant -analitikosi. am meTodis mizans ar Seadgens
egspertTa Sexedulebis sruli damTxveva. momdevno etapis
gamokiTxvis Sedegebis analizi uCvenebs maTi Sexedulebebis
daaxloebaze, magram, ara srul damTxvevaze, gamokiTxva
ramdenime turad mimdinareobs.
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rogorc davinaxeT  “delfis~ meTodi Sedgeba:
gamokiTxvisSedegebis analizis _ diskusiis -gamokiTxvis _ .
.. da a.S. ciklebisagan. imisaTvis, rom Sefasdes koleqtiuri
azris maCvenebeli, saWiroa dadgindes maTetilauri
(statistikur ~ -albaTuri) meTodebis safuZvelze  maTi
mniSvnelobebi. magaliTad, Tu mocemulia dajgufebuli
eqgspertuli Sefasebebi X, X, ,...,X,, maSin umartivesi xerxi

ganzogadebuli Sefasebebisa, rogorc cnobilia mdgomareobs
maTi ariTmetikuli saSual 0s moZebnaSi:
X = an_ x In
i=1
xSirad yovel egspertul Sefasebas miewereba
gansazRvruli wona ( Vv;), maTi mniSvnelobis mixedviT. aseT

dros SesaZlebelia gaviangariSoT Sewonili saSualo
ariTmetikuli:
;<='ar'1 xiui/'ar': u
i=1 i=1
Tu eqspertuli Sefasebebi winaswar dajgufebulia
(mowesigebulia) rigSi, romelsac aqvs M intervali, maSin
gamosaTvlelad iyeneben formulas:
x=& x 1 In
i=1
sadac M aris intervalebis raodenoba; f-SefasebaTa
raodenoba i-ur intervalSi. xSir SemTxvevaSi, eqgspertTa
SefasebebSi adgili aqvs "Zalian did~ an “Zalian mcire~
mniSvnelolebs, romlebic gavlenas axdens saSualo
ariTmetikulze da, es ukanaskneli, ukve aRar SeiZleba
CaiTvalos im SedarebiT zust monacemad, romelic
sasurveli iyo misaRebad. aseT dros iyeneben medianis
gansazRvris meganizms. mediana warmoadgens mowesrigebul
(zrdadobi T an klebadobiT) SefasebebSi SuaSi Sefasebis
mniSvnelobas. Tu SefasebaTa ricxvi kentia, magaliTad, 2*n
+1, maSin @+1)-e wevris mniSvneloba igneba mediana; Tu
SefasebaTa ricxvi luwia  2*n , maSin medianad miiReba da
n+1 wevrebis mniSvnelobaTa saSualo ariT metikuli.
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egspertul SefasebaTa analizis dros iyeneben saSualo
Sefasebebis irgvliv SefasebaTa mniSvnelobebis variacias.
rac naklebia Sefasebebis gabneva saSualodan, miT ufro
zustad asaxavs es saSualo Sefaseba jgufur azrs.

gabnevis amplituda gamoiTvleba SefasebaTa magsimaluri
da minimaluri mniSvnelobebis sxvaobiT.

R = Xmax ) Xmin

xSirad SefasebaTa mosawesrigeblad simkrivisaTvis

gaiTvlian kvartilebs ( Q; Q,, Qs da a.S. nax. 2.1.):

Q1 M 2

X1 X3 X3 X4 XS5 X X7

nax. 2.1. eqspertul SefasebaTa kvartilebis RerZi

magaliTad, Tu gvaqvs 7 egspertuli Sefase ba, isini
unda dalagdes monotonurad. Semdeg saWiroa vipovoT
medianaN!). Cvens SemTxvevaSi mediana emTxyedefasebas.

axla ganvsazRvroT qveda da zeda kvartilebi ( Q; , Q).
mediana da kvartilebi gmnis oTx intervals: < Q1, M, MQ,

da Q,> amaTgarQ;M da MQ, CaiTvleba misaRebad, rogorc
koleqtiuri azris TanmTxvevi. eqspertebma, romelTa
Sefasebebi ar moTavsda ©Q,,Q,) diapazonSi, unda daasabuTon
mizezebi maTi azrebis kolegtivisagan gansakuTrebuli
gansxvavebisa. am dasabuTebebs da daskvnebs (maTi avtorebis
vinaobis gaumxelad) gaacnoben danarCen eqspertebs.

“delfis~ meTodi saSualebas iZleva miRebul ignas
jgufuri azris SedarebiT saimedo Sefasebebi, vidre
ubralod, maT SefasebaTa gasaSualebis dros. naklad
iTvleba is faqti, rom mTlianad ver aRmoifxvreba
egspertTa ur TierTzegavlena.

garda zemoganxilulisa, cnobilia agreTve sxva
egspertuli meTodebic, rogoricaa magaliTad, delfisa da
gseluri grafikis ganzogadoebisa da perspeqtiuli dagegmvis
seleqciuri meTodi, romelsac safuZvlad uZevs miznobrivi
midgoma. aRniSnuli meTodis sgavsia agreTve prognozirebis
e.w. ‘Sewonil SefasebaTa~ meTodi, romelic iyenebs aseve
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miznis xes da matricebs. cnobilia agreTve patern -meTodi,
romelic analogiuria miznobrivi strugturis grafis
gamoyenebisa a.S. [21].

aRwerili meTodebis algoriTmizacia da pr  ogramuli
realizacia ~ UML-tegnologiiT xorcieldeba. mis pirvel
etapze Cven ganvsazRvreT bizngwocesebis Sinaarss
(Actions) da maT Semsruleblebs ( Actors). aseTi diagramis

fragmenti ( Use Case Diagran2.2 naxazzea mocemuli.
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nax.2.2. eqspertul SefasebaTa procesis Use Casaliagrama

aq TviToeuli precedenti (ovali) SeiZleba gaiSalos
detalur doneze ramdenime funqciis saxiT. magaliTad, 2.3
naxazze naCvenebia “problemis analizis~ SemTxveva, sadac
eqgspert-konsultantis rolebis tandemisTvis mocemulia
Sesasrulebel funqciaTa erToblioba.
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nax.2.3. “problemis analizis~ detalizaciis done

naxazze mocemul diagramasTan erTad saWiroa
ganisazRvros TiToeuli gamoyenebiTi SemTxvevis movlenebi
(Eventy da scenarebi. magaliTad, “problemis analizi~
gamoyenebiTi SemTxvevis Zirdd movlenaTa nakadi SeiZleba
iyos Semdegi:

1. konsultanti gaxsnis eqspertTa monacemTa bazas da
maT cxril  -formebs, daafigsirebs eqspertebis
saidentifikacio nomrebs;

2. eqspertebi TavianTi individualuri parolebiT
gaxsnian samuSao cxrilebs da daafigsireben TavianT
Sefasebebs;

3. sistema gaaerTianebs yvela egspertis monacemebs erT
saerTo cxril  -bazaSi;

4. sistema Caatarebs monacemebis analitikur-
statistikur damuSavebas;

5. sistema daafigsirebs radikalurad moazrovne
egspertebs anu “egstremistebs~;
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6. konsultanti Seadgens mogmedebis gegmas;

7. sistema amzadebs printerze eqspertTa momdevno
etapze muSaobis cxrilebs;

8. ganmeorebiTi diskusiis Semdeg egspertebi
afigsireben cxrilebSi TavianT Sefasebebs;

9. konsultanti yvelafers inaxavs monacemTa bazaSi;

10. sistema gamaxlebs analizis Sedegebs;

11. konsultanti sistemis analizuri Sedegebis
safuZvelze gadawyvets dabrundes me5 movlenaze Tu
gadavides eqgspertul SefasebaTa Semdeg etapze;

12. sistema angariSobs egspertTa Sefasebebis saSualo
mniSvnelobebs;

13. konsultanti ageb s saerTo (gasaSualebuli)
SexedulebaTa miznis strugturul grafs;

14. sistema gmnis miznis struqturuli grafis
Sesabamis matricas;

15. sistema  angariSobs  “paternis~ meTodiT
RonisZiebaTa dominirebadobas mizanze;

16. konsultants Seaqvs TiToeul RonisZiebis
Sesrulebis fasebi;

17. sistema am fasebis gaTvaliswinebiT moawesrigebs
RonisZiebebs;

18. sistema beWdavs saboloo Sedegebs;

19. konsultanti amzadebs daskvniT angariSs;

20. konsultanti da eqspertebi daskvniT Sexvedraze
ganixilaven saboloo Sedegebs;

21. daskvniT dokuments moewereba xeli eqspertebis
mier.

gamoyenebiT SemTxvevaTa diagramebis agebis Semdeg
ganixileba  biznes-programebis  eqspertul  SefasebaTa
mxardamWeri kompiuteruli sistemis agebis teqgnologiuri
procesis = AD4Expert- agtiurobaTa diagrama. igi agebulia
Visual Studio.NETgaremoSi,Ms Visio paketiT (nax.2.4).
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sistemis klasTa obieqtebs Soris urTierTmogmedebis
(Interaction) diagrama. am mizniT aigeba ori saxis diagramebi:
mimdevrobiTobis (Sequenceda Tanamogmedebi€pollaboration.
maT safuZvelze xorcieldeba obieqtebs Soris
Setyobinebebis gacvla drois mixedviT da Sesabamisi
meTodebis amuSaveba informaciuli nakadebis dasamuSaveblad
da gadasacemad 4]. 2.5 da 2.6 naxazebze naCvenebia
Tanamogmedebia mimdevrobiTobis diagramaTa fragmentebi.

z &
Do | [— bbb oad]| —— = [jheppen
b T | ek Bk
aupenepn G hsnpen Gbénmpan

nax.2.5. Tanamogmedebis diagramis fragmenti
] dﬂgb[ﬁn r —= dgfgedabgde

Cveni amocanis gadasawyvetad, anWML-diagramebis
asagebad gamoviyeneT maikrosofTis firmis programuli
paketi Ms Visio, romelzec davaproeqteT agreTve monacemTa
bazis obieqturi modeli da misi Sesabamisi logikuri
struqtura. aRniSnuli procedurebi iyenebs komponentur -
vizualur elementebs, rac saSualebs iZleva avtomatizebul
reJimSi swrafad avagoT sistemis programuli realizaciis
kodi [15].
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2.2. monacemTa bazaSi eqspertTa codnis asaxvis
obieqt -roluri modelebis SemuSaveba
kategorialuri midgomiT

mocemul paragrafSi ganixileba  ganawilebuli
organizaciuli ma rTvis sistemebis unificirebuli biznes -
procesebis (sagmiswarmoebis) daproeqtebisa da programuli
realizaciis sakiTxebi, Tanamedrove obieqt -orientirebuli
modelirebis meTodebisa da klient -serveruli argiteqturis
bazaze [39,7477]. ZiriTadad yuradReba gamaxvilebulia
Semdegi sakiTxebis gadawyvetaze:

- biznesobietis strugturis gansazRvra da misi
fungcionirebis wesebis aRwera araformalizebuli
meTodebiT (bunebrivi salaparako enis saSualebiT);

- obieqt-roluri modelebis ( ORM) erTobliobis
gansazRvra formaluri grama tikis aparatisa da logokur -
algebruli meTodebis safuzvelze [23];

- konceptualuri modelis ageba kategorialuri
midgomisa da obieqgt-orientirebuli klasTaSorisi
diagramebis gamoyenebiT [25];

- ganawilebuli biznes -obieqtebis monacemTa bazis
strugturis ~ fizikuri  r ealizacia  klient  -serveruli
argiteqturiT da momxmarebelTa interfeisebis damuSaveba;

ag dasmuli da gamokvleulia ganawilebuli biznes -
obiegtebis monacemTa bazebis avtomatizebuli daproeqtebis
procesebis obieqt -orientirebuli modelirebisa da obieqt -
orientirebuli daproeqtebis damuSavebis amocana, rac
mniSvnelovnad amcirebs informaciuli da programuli
uzrunvelyofebis Segmnis dros da amasaTanave,
orientirebulia gamoyenebiTi sferos momxmarebelze.

codna, romelic aqvs saproblemo sferos momxmarebels,
specialuri interfeise bis saSualebiT, romelTa safuZvelia
formalur gramatikaTa aparatis kategoriebi da logikur -
algebruli meTodebi, gadaecema obieqtur -roluri
modelirebis kompiuterul programas. am instrumentis
daxmarebiT aigeba misi semantikuri strugtura ORML
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diagramebis saxiT. modevno etapze, avtomatizebuli
procedurebis gamoyenebiT formirdeba saproblemo sferos

konceptualuri modeli, anu ERtLdiagramebi, Sesabamisi
cxrilebiTa da atributebiT.
axla ganvixiloT obieqt -orientirebuli ER-sgemis

agebis magaliTi kategorialuri midgomis gamoyen ebiT
monacemTa bazebSi [25,26].

kategoriebi romlebsac aq vixilavT, aris logikuri
gramatikis Semadgeneli nawili, romelic, rogorc zogadi
enis saZirkveli, bevrad mdidaria, vidre tradiciuli
predikatebis logika da romelic cxadia damoukidebeli
unda iyos bunebrivi enis empiriuli gramatikisgan.
predikatebis logika aris logikuri gramatika danarTebis
Sinaarsis asagebad, magram Zalze Raribia da naklebad
ganviTarebuli - igi ar flobs sintaksur kategoriebs, raTa
ganasxvavos erTmaneTisgan mTavari da aramTavari predikatebi

salaparako enis winadadeba “populi aris komerciuli
firma~ predikatebis enaze Caiwereba ase:

populi e firma ~ populi e komerciuli

e aRniSvna predikatebis logikaSic da zogad logikur
enaSic aris kopula (kavSiri ), anu damxmare saSualeba enasSi
asaxvisaTvis, raTa predikati (Semasmeneli) Seusabamos arss
(sagans, obieqts).

predikatizacia aris asimetriuli. Kkopulas ( €
marcxniv zis sakuTari saxeli (populi) an maxasiaTebeli
(aRniSvna). Mmarjvniv zis predikatori (arsis dasaxeleba L
gansxvavebuli gamosaxuleba).

s&uTari saxelebi da maxasiaTeblebi aris
nominatorebi.

amgvarad, kategoria SeiZleba CavweroT sameuliT:

Cat = < Nom, P, K >,sadac
Nom - nominatorebia,
P - predikatorebi da

K- kopulaa.
gansxvaveba mTavar da damxmare predikatorebs Soris
predikatul logikaS i waSlilia, vinaidan predikatul -
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logikuri gamosaxuleba SeiZleba gulisxmobdes winadadebas
“populi aris firmuli komercia~.

“populi e (komerciuli) (firma)~ , sadac komerciuli -
damxmare dpopuli - mTavari predikatoria.

elementarul winadadebaSi (martiv gamonaTqvamsSi)
SeiZleba iyos erTi mTavari da ramdenime damxmare
predikatori, aq logikuri kavSiri araa.

sintaksuri kategoriebi, arsebisa (obieqtebis) da
mogmedebebisgan  (operaciebis) gansxvavebiT predikatul
logikas ar gaaCnia.

gamonaTqvamidapopuli yidis~ gvegnebapopuli e
gamyidveli~ an damxmare predikatoriT: “populi yidis
swrafad~ vRebulobT:

‘populi eswrafi  populi egamyi dveli 0.

agtiuri  komponentebi unda ganvasxvavoT sufTa

obieqtebisagan (arsebisgan). gamosaxulebaSi:
‘populi  p gayidva~an
“populi  p (swrafi)(gamyidveli)~

mogmedebis kopuliT p (keTeba naCvenebia, rom mTavari
predikatoris saxiT gamodis mogmedebis predikatori da ara
obieqtis predikatori.

logikur gramatikaSi, romelsac Cven ganvixilavT,
arsebobs p kopulas Semdeg aseve mxolod erTi mogmedebis
predikatori, vinaidan ramdenime mogmedeba erTdroulad
elementarulad ver Sesruldeba.

rTuli winadadeba, magaliTad, ramdenime moqgedebis
predikatoriT p s Semdeg, miiReba martivi winadaebebis
logikuri nawilakiT SeerTebiT.

predikatuli logika unda ganvixiloT, rogorc
logikuri gramatikis gafarToeba. magaliTad, winadadeba:

“vaWaraZe iRebs produqts sawyobidan~.

produgti - pirdapiri obieqt ia, romelzec miuTiTebs
mogmedebis predikatori “iRebs~. pirdapir obieqts SeiZleba
mohyves iribi obieqti, magaliTad, sawyobjromelic adgilis
garemoebaa. igi aRniSvna anu maxasiaTebelia, romlisTvisac
SeiZleba Caisvas sakuTari saxeli (magaliTad, maziuri).
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daiwereba “‘mziuri = i sawyobi>sadac = aris gansazRvrebis
niSani, xolo  Jota (i )aris maxasiaTeblis niSani.
elementaruli winadadeba Caiwereba ase:

vaWaraZe p (aReba (produgti ) ( sawyobj
[nominatori] [mogmedebis [obieqtis [maxasiaTebeli]
predikatori] predikatori]
agmde  ganxilul  kategoriebs:  nominatori L
predikatori; mTavari predikatori £ damxmare predikatori;
obieqtis predikatori _  mogmedebis predikator i; aris

kopula ( € Lt KkeTebis kopula (p), logikur gramatikaSi
emateba sxva mniSvnelovani kategoriebi, raTa SesaZlebeli
iyos konceptualuri sgemis meTodurad ageba. aseT
kategoriebs miekuTvneba upirveles vyovlisa msjeloba
logikuri enis doneebze, anu diferencire ba konkretul da
abstragtul doneebze da maT obieqgtebze (tipebis logika).
Semoitaneba agreTve kategoria "'mTeli-nawili~.

sqgemebis agebisas dro (an drois punqgti) aris
Cveulebrivi predikatori, romelic ‘'manam~, "Semdeg~ da a.S.
mieTiTeba oradgilian predikatorSi 'X,y e before an"x,y e
after.

amgvarad, Semoitaneba kidev Semdegi kategoriebi:
abstarqcia t konkretizaciis: (enis sxvadasxva doneze
misaRwevad); kompozicid dekompoziciis: ‘'mTeli - nawili~;
obieqtebis ena £ metaena: obieqtebis ena erTi enaa (I done,
mag.,inglisuri) romlis Sesaxebac saubroben metaenaze (Il
done, mag., garTuli); sgemis dro - mimarTvis (aTvlis) dro.

sgemis drosTvis iyeneben termins ‘intensionali~
(Sinaarsi) da mimarTvis drosTvis “egstensionali~
(moculoba).

‘obieqti~ aris yvelaze metad ganzo gadebuli
predikatori da ar gamodgeba gansxvavebulobis
Sesadareblad. esaa erTi mTavari saxelis qveS moqceuli
mniSvnelobebi. miRebulia obieqtis sinonimad ‘arsi~ -s
gamoyenebtnifig i entity). amgvaradpbieqti xasiaTdeba arsiT
da mogmedebiT (qceviT action).
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Object

SN

arsi ( Entity) mogmedebacfion)

dReisaTvis ‘mogmedebis~ &ction) nacvlad iyeneben
termins  movlena  (event). Gganmeorebad movlenaTa
erTobliobas uwodeben process ( process).

termini “procedura~, ‘'meTodi~ aris operaciaTa sxva
tipebi. informatikaSi misTvis miRebulia termini
‘yofagceva~ pehavioj. amgvarad, m@ kategoriaa:

arsTa sgema- Yyofaqcevis sgema(erTad aRebuli aris
obieqtis sgema, anu arsTa damokidebulebis modeli).
monacemTa da procesTa gamocxadebaledlaration) maTi
ganmeorebadi gamoyenebis mizm@imis tipuri magaliTia.

sabolood kategoria SeiZleba CavweroT rogorc

Cat=<Nom, P, K, AC, CD, TP, LML, TIE, ERS>,sadac

Nom - nominatorebi, P 1 predikatorebi,

K=<e, =s-Aampisfi, Aaqvsh da AkeTeb:

AC - abstragtcia -konkretizacia;

CD - kompozicia £ dekompozicia;

TP -mTeli - nawili

LML -enat metaena;

TIE -intensionali - eqstensionali;

ERS - arsTa £ damokidebulebaTa sgema.

arsTa-damokidebulebis  sgemis ageba  saproblemo
sferosTvis, am procesis kvleva da misi srulyofa
efeqturi algoriTmuli sgemebiT da programuli grafo -
analizuri instrumentebiT t aris Cveni naSromis erT -erTi
mTavari sakiTxi.

kategorialuri midgomis safuZvelze da obieqt -
roluri  modelirebis instrumentis gamoyenebiT axla
gadavideT konkretuli zemoaRwerili amocanis  gadawyvetis
ganxilvaze.

pirvel rigSi martiv magaliTze vaCvenoT, Tu rogori
saxe aqvs kategoriebis safuzZvelze Caweril predikatul
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formas garkveuli semantikuri azris gamosaxatavad. mTavari
predikatebia:  produgti, Kklienti, SekveTis_dro
(PROD, CLIENT, TIME)da a.S. mTavar predikatorebs sawyis
fazaze aqvs birTvis (sawyisis) mniSvneloba.

PROD CLIENT TIME

L L L =

kategorialuri TvalsazrisiT, Cven vimyofebiT sgemis -
droSi ( schmatime) da ara mimarTvistdroSi ( referenttime).
magaliTad, ‘doliZe e klienti= - es araa ganzogadeba,
pirigiT  ~ y e Kklienti~ aris y-nominatoruli cvliadiT
yvela SemTxvevisTvis ganzogadebuli. doliZe mxolod
konkretul momentSi gaaqtiurdeba. e. i. y £ xdebadoliZze .
ag X, y da z aRiwereba rogorc cvladebi, zogadad da
mimdinare droSi (gaaqgtiurebisas) miiRebs konkretul
mniSvnelobas. sistemaSi mTavari predikatebi miiReba
Canaweris damatebiT aRniSvniT, romlebic sgemaze gamoisaxeba
PNR, CNR, DATE da a.S.

PROD CLIENT TIME
‘PNR CHER DATE

Z [ £ =4 =4 Z
L L

axla ganvixiloT abstraqcia, rogorc enis logikuri
procesi. magaliTad, enaSi s inonimebis arseboba[CLIENT da
CNR].

Semoitaneba=>~ wesis isari (implikaciis msgavsad, an
produqciis wesi "Tu, maSin~), romelic niSnavs, rom Tu

mocemulia marcxena mxare (gamonaTgvami), maSin marjvenac
marTebulia:

y e CLIENT =>y e CNR
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y eCNR =>y e CLIENT.

meore magaliTi: ~surekavs klients~ , Caiwereba:
s p (darekva)CLIENT).

Tu Ar(X) gamonaTqgvamis formaa, sad&odasaSvebia daX
predikatorTa cvladebia, maSin SeiZleba Ag(CLIENT) an
Ar(CNR ) Caweris formis Se moReba. oradgiliani relaciis r
-s SemotaniT Ar.is magier:

(CLIENT) r (CNR )- (Ar(CLIENT )<-> Ar(CNR))).

CLIENT da CNR urTierTCanacvlebadia (ar icvleba
WeSmariteba gamonaTqvamigX) ).

J -abstraqciis TvalsazrisiT aris ekvivalentobis
relacia, romlisTvisa ¢ samarTliania refleqsurobis,
simetriulobis da tranzitulobis Tvisebebi.

mizani  obieqt-orientirebuli  roluri  modelebis
gamoyenebisa mdgomareobs saproblemo sferos aRweris
magqsimaluri sizustis realizaciaSi. yvelaferi, rac exeba
obieqgts, unda aRiweros rogorc ar sTamodelSi, aseve mis
yofaqcevis-modelSi. msgavsi sakiTxebi ganixileba
filosofiuri  disciplinis iseT  sferoSi, romelic
dakavSirebulia enasa da SemecnebasTan. magaliTad, aq
SeiZleba gavixseniT kantis Sromebi, romelmac pirvelma
Semoitana gansxvaveba sgemasanmids gamosaxulebas Soris.
fregem  Semoitana  abtraqtuli  Teoria  logikuri
predikatebisTvis, xolo raselTan erTad gansazRvrebaTa
Teoria. karnapma ganaviTara intensional-eqstensionalobis
Tema da a.S. [26].

obieqt -roluri modelireba ( ORM) £ monacemTa bazis
strugt urebis modelirebisa da avtomatizebuli
daproeqtebis meTodia konceptualir doneze. bunebrivi enis
gramatikis = gamoyeneba, iseve rogorc intuiciuri
diagramebisa, romelTa Sevseba SesaZlebelia magaliTebiT,
agreTve informaciis gamokvleva, martivi an elementaruli

fagtebis terminebSi, mniSvnelovnad amartivebs
avtomatizebuli daproeqtebis process. ORM ganixilavs
saproblemo  sferos  rogorc  urTierT -dakavSirebul
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obieqtTa erTobliobas, romlebic TamaSobs garkveul
rolebs.

zogadi magaliTisaTvis aq ganixileba firma, romlis
biznesprocesebi aRiwereba  elementaruli fagtebis
daxmarebiT, sadac asaxulia firmis sagmianobis
kanonzomierebani. magaliTad, “firmas, romelic aris SemkveTi
an mimwodebeli, agvs dasaxeleba, misamarTi, faeelefoni,
sabank@ngariSi da a.S. firma axorcielebs pro  duqciis
warmoebas an momsaxurebas (serviss). SemkveT da mimwodebel
firmebs Soris formdeba kontragtebi, romelTac aqvs
kontragtis_nomeri, TariRi. yidva -gayidva  formdeba
specialuri angariS -faqturiT, romelsac aqvs nomeri,
produgciis (an momsaxurebis) dasaxeleba, moculoba, Tanxa
da TariRi. komerciuli banki gadaricxavs Sesabamis Tanxebs
SemkveTis angariSidan mimwodebelis angariSze, da a.S.~.

aRniSnuli procesis ORM-diagrama, romelic agebulia
MsVisualStudio.NET+MsVisioinstrumentiT, aqvs 2.7 naxazze
moyvanili saxe.

diagramaze gamosaxulia iseti SezRudvebic, romlebic
damaxasiaTebelia obieqgtroluri modelirebisTvis. obieqgtebi
gamoisaxeba elifsebiT. wyvetil -konturiani elifsi asaxavs
obieqtis mniSvnelobas (value. predikatebi gamosaxulia
marTkuTxedebiT da isini aRwers obieqtTaSoris kavSirebs.

- iZulebiTi SezRudva (magaliTad, yovel firmas aqvs
dasaxelebg;
<+—» Siga unikalurobis SezRudva (magaliTad, kontraqts
agvs mxolod erTi nomeri);

1 - gare unikalurobis SezRudva (magaliTad, firmis

unikaluroba ganisazRvreba misi saxeliT da misamarTiT);

T - SezRudva obieqtis qvetipze (magaliTad, SemkveTi da
mimwodebeli aris zogadad firmis gvetipebi).
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/Name N ’ FaxPhone )

- ~
( ion )
\\Productlorl/

 Address
N

has con

nax.2.7. obiegtroluri modelis ( ORM) fragmenti

“Contract aisaxeba “budis~ tipis saSualebiT, rome lic
uzrunvelyofs  predikatis  transformacias  Sesabamis
obieqtSi [25].

momdevno paragrafSi ganvixilavT aq Camoyalibebuli
mosazrebebisa da etapebis konkretul realizacias, biznes -
programebis egspertul SefasebaTa mxardamWeri sistemis
obieqt -roluri da konceptua  luri modelebis asagebad.
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2.3. obieqt -roluri modelebis daproeqteba da ageba
avtomatizebul reJimSi

biznesobieqtebze gansakuTrebuli yuradReba eqceva
marketingisa da menejmentis procesebis sworad da droulad
warmarTvas. axali biznes-programebi, romelTa ganxorcieleba,
erTis mxriv sasicocxloa Tanamedrove konkurenciis pirobebSi,
xolo meores mxriv, Zneladrealizebadia sakmao moculobis
investiciebis mozidvis TvalsazrisiT, moiTxovs firmis
xelmZRvanelebisa  da  eqspertspecialistebisgan  swori
ekonomikuri  politikis gatarebas gaazrebuli jgufuri
gadawyvetilebis miRebis safuZvelze [1,73].

biznesprogramebis eqspertul SefasebaTa mxardamWer
gadawyvetilebaTa miRebis meTodebisa da modelebis SemuSaveba,
agreTve aseTi marTvis avtomatizebuli sistemebis obieqt -

orientirebuli daproeqgteba da realizacia agtualuri da
metad mniSvnelovania [2,3,52].
alternatiuli  biznes -programebis Sefasebis procesi,

romelic didi informaciuli nakadebis analizs efuZneba,
moiTxovs agreTve gamocdili egspert -konsultantebis codnis,
gamocdilebisa da intu iciis erTobliobas, swori
prognozirebis unars, rac metad mniSvnelovania kritikul
situaciaSi da mcire droiTi resursebis pirobebSi. amgvarad,
konsultantebi da firmis gamocdili specialistebi, rogorc
saproblemo sferos eqgspertebi, erToblivi ZalisxmeviT,
konsult aciebiTa da  kompromisebiT  cdiloben  miiRon
optimaluri gadawyvetilebani firmis ganviTarebis swori
korporaciuli gegmebisa da taqtikur RonisZiebaTa Sesaxeb,
biznesprogramebis SerCevis naklebi riskiT. 2.2 naxazze
mocemuli iyo dasaproeqtebeli sistemis rolur -fun gciuri
UseCasaliagramaUML enaze, romlis ganxorcielebac ganixileba
gvemoT.

egspertTa Sefasebebis mxardamWeri sistemis
daproeqteba iwyeba sakvlevi sferos obieqt -orientirebuli
analiziT, romelic, rogorc cnobilia, moiTxovs statikuri
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da dinamikuri diagramebis: precedentebis, agqtiurobis,
mimdevrobiTobis, klasebis da a.S. momzadebas [2,3].

am masalis safuZvelze eqspertebis an konsultantis
mier SesaZlebelia kategorialuri midgomiT garkveul
fagtebis simravlis formireba [25,29]. Cveni amocanis
Sesabamisad sakvlevobieqtis garkveuli codna asaxulia 2.1
cxrilSi:

cxr.2.1
f -# faqtis Caweris forma
f1 - eqsperts aqvs gvari;
fa - egsperts aqvs Tanamdeboba,;
fa - eqsperts aqgvs telefoni;
f4 - eqsperti ecnoba problemas;
fs - problemas aqv dasaxeleba,;
fo - problemis Sesasruleblad ganisazRvreba miznebi;
;7 - mizans aqvs dasaxeleba;
fs - mizans aqvs kriteriumi;
fio - mizanze mogmedebs faqtorebi;
fi - fagtors aqvs dasaxeleba;
f1 - fagtors aqvs kriteriumi;
fi3 - fagtorze mogmedebs RonisZiebebi;
f1a - RonisZiebasaqvs dasaxeleba;
fis - RonisZiebas aqvs kriteriumi;
da - kriteriums agvs wona;
a.S.

Visual Studio .NET garemoSi Ms Visio instrumentis
Databas&ategoraSi ORM Source Model SabloniT ( Template
vaxorcielebT zemoaRwerili faqtebis Caweras unaruli,
binaruli an ufro ma Rali rigis realaciuri
damokidebulebiT (nax.2.8).
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Fact lObject ] Examples ] Constraints | Advanced

Ohiject Mame: Relationship Ohbject name:

| Factorebi j | has | Facthlame ﬂ
Inverse relationship:

| Facthame | | Fackorehi

Input stvle

" Freeform:
* Guided: Binary hd

Binary

[Factorebi] has [Fac
Quaternar

Zonkents of ‘Enkire Contents'

Fact Types

Expert ecnoba Problemebs

Expert has Tanamdeboba

Expert has Tel

Factorebi has FactMame

IO Factorebi ze mogmedebs Kriteriumebi tardeba GonisZiebebi aqvs Conal
GonisZiebebi has GonisMame

kriteriumebi has Krithlame

Miznebi ze mogmedebs Factorebi mocemulia Kriteriumebi agvs ConaZ
Miznebi has Kriteriumebi

Miznebi has MiznebMarme

Problemebs is sesasruleblad ganisazrvreba Miznebi

Problemebs has Problername

{Double-click here to add a new Fact type.)

BE

—HHHHHEHHHHH

Fact Types Object Types 4] |

nax.2.8. faqtebis Caweris instrumenti

diagramidan Cans, rom saproblemo sfero aRwerilia
elementaruli faqtebis saSualebiT, rac sagrZnoblad
amartivebs daproeqtebis process.

faqtebis Caweris instrumentis ga moyenebiT
SesaZlebeli xdeba saproblemo sferos semantikuri
informaciis gadatana modelSi, romelic obieqt -roluri

modelis saxeliTaa cnobili da, Cvens SemTxvevasSi, egneba 2.9
naxazze mocemuli saxe.
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Tanamsabons
Inamaj

Gvari
inamej

Problemnane
(amea)

Problemebs
)

KrilNamse
nafmeaj

FaciMama
[LETER

nax.2.9.0RM modelis fragmenti eqspertul
SefasebaTa sistemisTvis

obieqtebi gamoisaxeba elifsebiT, predikatebi
marTkuTxedebiT, mniSvnelobis tipi gamoisaxeba wyvetili
elifsiT. im SemTxvevaSi Tu ganisazRvreba obieqtis mxolod
erTi Tviseba, sagme gvaqvs erT adgilian predikatTan (unary
fact). predikats SeiZleba hqond es (1,2,3,..) operandi, Tu
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predikati elementarulia 3 -4 operandze meti iSviaTad
gvxvdeba, Tumca arsebobs-aruli predikatic.

obieqt -roluri modelirebaSi gamoiyeneba sxvadasxva
SezRudvebi. Cvens SemTxvevaSi gamoyenebulia Semdegi saxis
SezRudvebi.

9 - iZule bis SezRudva gviCvenebs, rom eqsperti
valdebulia hgondes gvari
<«— - Siga unikalurobis SezRudva gviCvenebs, rom rom
egsperts aqvs mxolod erTi Tanamdeboba.
- gviCvenebs, rom monacemTa bazaSi eqsperti
unikalured ganisazRvreba gvariTa da telefonis
nomriT.

2.4 konceptualuri modelebisa da klasTa
urTierTkavSirebis sgemis daproeqgteba obieqt -roluri
modelebis bazaze

2.10 naxazze mocemulia ERM-diagrama, romelic
avtomatizebul reJimSi aigo ORMLdiagramis safuZvelze.
amisaTvis gamoyenebul ignaMs Visio instrumenti s Database
kategoraSi ERM modelis generaciis programa.

miRebuli arsTa -damokidebulebis ER-modeli (cxrilebi
da cxrilTaSorisi kavSirebi) formirebulia ORM-modelis
agebis procesSi Cawerili semantikuri  informaciis
safuZvelze, rac saSualebas iZleva avtomatizebu | reJimSi
ganisazRvros ara mxolod cxrilTaSorisi kavSirebi, aramed
pirveladi ( PK) da meoreuli ( FK) gasaReburi, indeqsuri
(I) da unikalurobis (  U) atributebis bazaze.

92



Expart Expert ecnoba Problemebs Problemebs
PK |Expertnr P PK.FK1 | Expertnr > PK | Problemebs nr
- PK,FK2 |Problemebs nr
Gvari name Problemname name
U1 | Tel num Fy
Tanamdeboba name
Factorebi ze mogmedebs Kriteriumebi tardeba GonisZiebebi agvs Conal
Factorebi PK.FK1 |Factorebinr
PK,FK2
PK |Eactorebinr |« PK FK3
FactMama name PK Conal num
A
A J A A
GonisZisbebi Kriteriumebi Prablamebs sasastulablad ganisazrvreba Miznabi
PK |GonisZiebabi nr PK | Kritariumebi nr PKFK1
PK,FK2 | Miznehi nr
GonisName name i name
A A

L 4
Mizreebi Kriteriumebi Miznebi

PK.FK1 | Miznebi nr PK | Miznabi nr

PK.FK2 | Kriteriumebi nr

h 4

MiznebName name
F Y

Miznebi ze mogmedebs Factorebi mocemulia Kriteriumebi agvs Cona2

PK.FK1 | Miznebi nr
PK.FK2
PK,FK3 |Kriteriumebi nr
PK Conal num

nax.2.10ERM modelis fragmenti, agebuli avtomatizebul
reJimSi ORM modelis safuZvelze

mesame etapzBR-modelis safuZvelze vaxdenT kodis
saxiT monacemTa aRweris .DDL failis avtomatur
generirebas (nax.2.11).
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Generate Wizard

Generate a database schema Fram vour model,

IV Generate a text file of the DOL Script

File name: | E:\MINOenergienerget_er.DDL

Erowse. ..

I Genetate new database

-

Check this box ko store an image of the generated
database in the madel that is used For comparison when
wou use the Update Database or Refresh Model Wizards in
the future.

Cancel

| | Next > | Finish |

nax.2.11. kodis generirebis vizard -programa

gvemoT, 2.2 cxrilSi mocemulia  DDL failis kodis
fragmenti Cveni amocanisaTvis:

cxr.2 .2

[*  This SQL DDL script was generated by Microsoft Visual Studio
(Release Date: LOCAL BUILD). */

* Driver Used : Microsoft Visual Studio - Microsoft SQL Server
Driver. */

[* Create expert database. */

use master

go

use "expert"

go

alter table "Miznebi Kriteriumebi"

add constraint "Miznebi Kriteriumebi_PK" primary key ("Miznebi

nr", "Kriteriumebi nr")

go
alter table "Expert ecnoba Problemebs"

add congraint "Problemebs_Expert ecnoba Problemebs_FK1"
foreign key (
"Problemebs nr")
references "Problemebs" (
"Problemebs nr'") on update no action on delete no action
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amgvarad, axali informaciuli tegnologiis
gamoyenebiT da ganawilebuli monacemTa bazebi
strugturebis amocanis gadawyvetis Sesabamisi algoriTmuli
sgqemebis daproeqtebiT, obieqtorientirebuli meTodebisa da
instrumentebis safuZvelze SesaZlebelia daproeqtebis da
daprogramebis procesebis avtomatizacia, rac mniSvnelovnad
amcirebs sistemebis Segmsidros da amaRlebs mis xarisxs.
monacemTa bazebis strugturebi da cxrilTaSorisi
kavSirebi, Cvens SemTxvevaSi mzadaa konkretuli monacemebis
SesatanadMsSQL ServeigaremoSi. aucileblobis SemTxvevasSi
SesaZlebelia miRebuli monacemTa bazis struqturis
avtomatizebuli modifikacia da misi Semdgomi realizacia
(sademonstracio versia ix. danarTSi)

2.5. ganawilebuli biznes -procesebis
obieqt -orientirebuli modelireba da analizi
petris qselebiT

sawarmoo, administraciul da organizaciul sistemebSi
metad aqtualuria sagmi ani procesebis tegnologiuri
ciklebis Tanmxlebi sainformacio nakadebis marTvis
meganizmebis daxvewa, unificirebuli dokumentebisa da
dokumentbrunvis  problemaTa gaTvaliswinebiT, axali
sakanonmdeblo aqtebis da internet -intranetis pirobebSi.

biznesobieqti, zogadad warmoadgens fizikurad
ganawilebul biznes -procesebs, maTi logikurad erTiani
monacemTa sacavis (bazebis erTobliobis) da
administraciuli marTvis klasikuri modelis integrirebul
struqturas, uaxlesi informaciuli, modelur -programuli,
tegnikur -tegnologiur i, lingvistur  -interfeisuli,
iuridiuli  da  organizaciul -meTodur uzrunvelyofaTa
erTobliobiT.

yovel organizaciaSi mimdinareobs misTvis
damaxasiaTebeli tegnikuri, tegnologiuri da informaciuli
procesebi. winamdebare naSromSi Cven gvainteresebs is
saerTo, zogadi, rac axasiaTebs am ofisebs. magaliTad,
marTvis amocanebi: dagegmva, aRricxva, analizi,
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gadawyvetilebis miReba, da rac mTavaria, maTi informaciuli
uzrunvelyofis TvalsazrisiT.

ganawilebul biznes -sistemebSi mimdinare procesebis
avtomatizaciis  infrastuqturis obieqt Lorientirebuli
analizuri modeli naCvenebia 2.12 tel naxazze. analizis
Sedegad ofis-obieqtebSi gamoikveTa Semdegi ZiriTadi
klasebi: personali, Tanamdeboba, organizaciuli erTeuli,
strategia, aplikacia, elegtronuli formis Sabloni,
elegtronuli  formis eg zemplari, formis mogmedeba.
klasTaSoris asociaciebi asaxulia relaciuri,
memkvidreobiTi da agregatuli kavSirebiT [3].

mocemuli sgemis funqcionirebis semantikuri aRweris
mizniT ganvixiloT misi elementebisa da kavSirebisaTvis
damaxasiaTebeli araformalizebul i (tegsturi) informacia,
romelSic asaxuli igneba mogmedebaTa zogadi wesebi.
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strategiis ( Policy) obieqgti warmoadgens modelis
ZiriTad rgols, mis atributebs miekuTvneba dasaxeleba,

realizacis TariRi, mizani, pasuxismgebeli, aRwera da tipi.
strategiis obieqtebi Seadgens organizaciul erTeuls.
TiToeuli Tanamdeboba (roli) mimagrebulia

konkretul pirze, Tumca zogierTma TanamSromelma SeiZleba
SeiTavsos ramdenime. TiToeul organizaciul erTeuls
marTavs gansazRui TanamSromeli. zogma TanamSromelma
SeiZleba ~marTos ramdenime  Qqveganyofileba. yvela
Tanamdeboba, prezidentis garda, pasuxs agebs meoris winaSe.
organizaciuli erTeulebi, zogierTi gamonaklisis garda,
Sedis sxva organizaciul erTeulebSi.

strategia SeizZleb a uzrunvelyofil iyos erTi an
ramdenime eleqgtronuli formis SabloniT. eleqtronuli
formebi gamoiyeneba erTi an ramdenime eleqtronuli formis
egzemplaris misaRebad. sistema SeiZleba Seicavdes iseT
rTul eleqgtronul formebs, romlebic gankuTvnilia
personalis swavle bisaTvis. eleqtronuli forma SeiZleba
Seicavdes erT an ramdenime mogmedebas, romelic unda
Seasrulos konkretulma TanamSromelma. erTnairi
mogmedebebi SeiZleba vrceldebodes sxvadasxva
Tanamdebobebze organizaciis SigniT (magaliTad, xarjebis
uwyisis damtkiceba) da a.S.

ganawilebul ofis tsistemebSi funqgciuri amocanebis

efeqturi gadawyvetis mizniT, swrafi
dokumentuzrunvelyofis TvalsazrisiT saerTo gamoyenebis
resursebis pirobebSi, SesaZlebelia  garkveuli

algoriTmuli sgemebis SemuSaveba da maTi analizi petris
gselebis bazaze [12,28,51].

2.13 naxazze mocemulia ofisis saerTo gselis
momxmarebelTa moTxovnebis damuSavebis (magaliTad,
dokumentebis momzadebis) procesis zogadi petris gselis
modeli.
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markeri sawyis poziciaSi miuTiTebs moTxovnis
arsebobaze, romelic analizis etapze ganStovdeba or
konfligtur ( .T. an .F. ) gadasasvles Soris. Tu moTxovna
exeba determinirebul amocanaTa Kasis formebs, maSin igi
airCevs .T. t gzas, xolo SemTxveviTi (operatiuli)
moTxovnebisaTvis aucileblad gaivlis .F. L gzas, Sesabamisi
dokumentis formis sinTezis proceduriT.

gadasasvleli  reglamenti  asaxavs  konkretuli
dokumentis formirebis wesebs, sistemis saerTo resursebis
mimdevrobitparaleluri operaciebis Sesrulebis bazaze,
maTi rolebis, monacemebis, programuli modulebisa da sxva
orgtegnikis kolegtiuri gamoyenebis TvalsazrisiT.

aRniSnuli procesis marTvis modelis detalizeba da
misi  efeqturobis a nalizi garkveuli raodenobrivi
kriteriumebiT, SesaZlebelia petris qgselis Semdgomi
dazustebiT. 2.14 naxazze naCvenebia aseTi sgemis magaliTi,
xolo 2.3 -2.4 cxrilebSi mocemulia misi Sesabamisi
poziciebis da gadasasvlelTa aRwera. modeli SeiZleba
ganzogadebul ignas nbmomxmareblisTvis.

2.15 naxazze ilustrirebulia aRniSnuli petris
gselis imitaciuri procesis etapebi. aq markerebis
(moTxovnebis) gadaadgileba xorcieldeba P1 da P16
poziciebidan P26 da P27 poziciebamde. magaliTad, 1 tel

98



sawyis etapze Cans #1111 moTxoma qselis or kvanZSi da
saerTo resursebis (P44 tmonacemTa bazebi, R&Rsebi,
P6&.qgseluri printerebi da P77 £ adamianuri resursi)
mzadyofna (markerebis arsebobiT).

2.16 naxazze naCvenebia imitaciuri procesis marTvis
aparati ( Run, Stop da sxva RilakebiT) da TviT petris
gselis erT terTi Sualeduri mdgomareoba, romelzec kargad
Cans markerebis ganawileba da paralelurad momuSave
gadasasvlelebi (moniSnulia). am momentSi Sersulebulia
mxolod erTi davaleba (P26 Lt Si erTi markeria).
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