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| Tavi
ZiriTadi cnebebi

11. daprogramebis meTodi, stili,
mode B i da ena

“meTodi~ berZznuli sityvaa (methodos) da niSnavs gzas,
kvlevis gzas, Teorias. esaa miznis miRwevis xerxi konkretul i
amocanis gadawyvetisas, garkveuli wesebis simravlis
sistematuri ganoyenebis safuZzvel ze.

“programa~, aseve berznu lia (program, routine) da gamoxatavs
operaciebis Sesrulebis mimdevrobis aRweras winaswar cnobi i
algoriTmis safuzvel ze.

daprogrameba aris programis Segmnis procesi. is moicavs
progranis daproeqtebis, kodirebisa da testirebis etapebs.
amgvarad, daprogramnebis meTodi marTvis procesia, romnlis
drosac igmneba programulli produgti (programuli paketi).

progranis xarisxi da muSaobis efeqturoba damokidebulia
rogorc daprogranebis meTodze (obieqturi Tagtori), aseve
damprograneb Bis codnaze, gamocdilebasa da temperamentze
(subiegqturi faqtori). programa SeiZleba asrullebdes Tavis
mova B eobas, xsnides ama Tu im amocanas, magram igi iyos cudad
an kargad SedgenilBi. “cudad~ an “kargad~ niSnavs imas, Tu
ramdenad gasagebadaa programa dawerilli (Sinaarsobrivad),
rogoria misi gamosaxvis struqtura anu Forma.

daprogranebis procesis ganxi Bvisas ganoyofen oTx ZiriTad
cnebas: daprogramebis meTods, daprogramebis still's, danuSavebis
algoriTns (nodells) da daprogranebis enas.

daprogramebis meTodi asaxavs programis Sesrullebis
xerxs, tegnoBogias. magaliTad, strugturulli daprogrameba
niSnavs programu i paketebis Sequnas daRmaval i daproeqtebisa
da progranebis moduBuri principebis gamoyenebiT.

arsebobs saxBis aSenebis tradiciulli neTodi, dawyebuli
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sazirkvlidan, pirveli, meore da aS. sarTullebi da bolos,
saxuravi. arsebobs meore meTodic, saZirkve i, Sendeg saxuravi,
zeda sarTulli, qveda sarTulli da bolos pirveli sarTuli.
ra Tgma unda, Senobis agebis am or Sesrulebas gansxvavebu B i
tegno B ogiebi sWirdeba. sabo B oo produqti Senobaa, romel sac
ar enCneva ra meTodiT aSenda, e.i. neTodi ar emCneva produgts.
asevea programaSi. misi wakiTxviT ZneBi dasadgeni igneba, Tu
rome B1 meTodia gamoyenebu Bi (magaliTad, daRmavali Tu aRmavall i
daproeqtebis).

is, rac SeiZleba SevanCnioT programas an Senobas, aris
forma, anu gamosaxvis, aRweris stilli. “stilli~ berZnulli sityvaa
(stylus) da Cxirs niSnavs, rome B Tac Zvelad sanT His dafebze
werdnen (Cxapnidnen).

mSeneb B obis stili: magalliTad, sveticxoveli (ne-10 saukune)
marT EmadidebBuri ekBesiebis stilliTaa agebuli, parizis
RvTismSobBis taZari (me-12 saukune) _ goTuri stilia
(baziBika), riTac kaTolikuri ekBesiebi gamoirCeva.
protestantulli ekBesia (me-16 saukune) stilliT ar hgavs
Tavis winamorbedebs, ara aqvs gumbaTebi, wminda xatebi da
gandakebebi da aS.

stillis saSuallebiT xSirad gansazRvraven mxatvrulli
nawarmoebis an sportulli kBubis xe Bweras. magall iTad, pikasos
stili (kubizni, neokMasikuri mimdevroba, me-20 saukune),
TexburTSi _ braziliuri stilli da aS. amgvarad, stilia is,
risi SemCnevacaa SesaZBebel i, sxva obieqtebTan Sedarebis gziT
SesaZBebeBia misi gamorCeva.

daprogranebis stilli. anboben, rom damprogranebels aqvs
cudi stilli, Tu is xSirad ganoiyenebs GOTO operators, an
monacemTa aRwerisTvis iyenebs iseT simbo Boebs da saxelebs,
rome B Tac ara aqvT kavSiri SinaarsTan, daniSnulebasTan.

programa SeiZleba agebuli ignes operatorebis gamoyenebiT,
maSin igi procedurulli stilisaa (magaliTad, C,Pascal da
sxva). Tu programaSi iyeneben mxoBod Fungciebs, maSin sagme



gvagvs Funqciur stillTan (magall iTad, Lisp). Sedegebis misaRebad
programa SeiZBeba agebu Bi ignes Bogikuri progranebis (wesebis)
simravliT da an wesebis damuSavebisaTvis Bogikuri gamoyvanis
algoriTmebiT. maSin vHBaparakobT daprogramebis Bogikur
stillze (magalliTad, Prolog). Tu daprogramnebis dros gamoiyeneba
obiegqtebis asaxvis abstragtulli xerxi, romlis safuZvell zec
isini SeiZBeba gaerTianebul ignen erT kWNasSi da aqvT
SesaZlebBoba gadascen TavianTi Tvisebebi axBad Seqmnill
obieqtebs, maSin sagme gvagvs obieqtebze orientirebull anu
daprogranebis obieqt-orientirebull stillTan (nagalliTad, C++,
Delphi da sxva).

erT progranaSi SesaZBebeBia ganoyenebu i ignes ramdenime
stili, maSin aseT enebs hibridulls uwodeben. ena miT ufro
mZBavria, rac meti stillia masSi realizebuli. aRniSnul
sakiTxebs momdevno paragrafebSi ufro detalurad SevexebiT.

davsvaT kiTxva: romelBi stilia ukeTesi, romeli stilli
SevarCioT amocanis gadasawyvetad? swor pasuxs TviT
konkretulli amocanis anallizi mogvcems. saWiroa dadgindes
amocanis mizani, Sinaarsi, ZiriTadi elenentebis nairsaxeoba
daboBos, rac mTavaria, _ am amocanis gadamuSavebis modeli
(algoriTni).

amgvarad, Tu daprogranebis stilli progranis formas gvaZlevs,
gadamuSavebis modelBi am Fformas SinaarsiT avsebs. stilis
msgavsad, gadanuSavebis sxvadasxva mode B arsebobs. ganvixi 1oT
zogierTi maTgani.

__ gadamuSavebis tradiciulli modelli fon-neimanis
(amerike 1 maTematikosi, 1903-1957) manganis saxe B iTaa cnobi b i.
am manganis principiT muSaobs TiTgnis dRende arsebulli yvela
kompiuteri. esaa mimdevrobiTi, bijuri Sesrulleba yoveli
operatorisa, romelic cvllis manganis mdgomareobas. igi fHobs
mexsierebas da monacemTa damuSavebis iseT operaciebs, rogoricaa
Sedareba, gadacema, SeerTeba, gamoyvana (warmoeba), waSHBa da
a.sS.



gadamuSavebis TFunqciuri modelli igullisxmeba
maTematikuri Funqciis cneba, romelic gvaZlevs gansazRvris
aris callsaxa asaxvas mniSvneBobaTa areze. gansazRvrisa da
mniSvne B obaTa areebi arsebobs abstragtulad (sinravlis saxiT),
imisgan damoukidebBad, Tu ra mimdevrobiT airCeva wyvi Bebi,
romBebic fungciur damokidebu Bebebs asrulebs. manganas
miewodeba Funqciis saxe bi da argumentebi, romlis safuzve l ze
is ipovis, gadaamuSavebhs da gamoscems monacemTa Sesabamis
mniSvne I obebs.

gadamuSavebis rellaciuri modeli. igulisxmeba
maTematikuri damokidebu Bebebis, mimarTebis cneba. relaciebi
ganisazRvreba rogorc qvesimravBeebi monacemTa sxvadasxva
domenebis dekartulli nanravlidan. esaa cxrilli striqgonebiT
(korteJebiT), romelTa svetebi moTavsebulia atributTa
(veBebis) saxelebiT, xoBlo cxrilis strigonisa da svetis
gadakveTaze moTavsebu Bia monacemis konkretuli mniSvne I oba
Sesabanisi domenidan (erTgvarovan monacemTa simrav le). manganas
miewodeba relaciis saxeli da argumentebi, magal iTad, mosaZebn
atributTa saxe Bebi, romBebic winaswar gansazRvrull predikats,
1 ogikur pirobas unda akmayofi Bebdes. igi anuSavebs an predikats
da eZebs relaciaSi Sesabamis monacemTa striqonebs.

_ mtkicebaTa modeli. igi efuZneba deduqcias da iyenebs
Bogikur formulebs, romBebic qmnis simravles agsiomaTa
saxiT. amaTgan mtkicdeba, gamoiyvaneba axali Formulebi
Teorenebis saxiT. mtkicebaTa Teoriis FuZemdebe B ia germane i
maTematikosi daviT gi Bberti (1862-1943), rome Imac pirve Ima
Semoitana es cneba da gamoiyena maTematikuri Teoriis, kerZod,
agsiomaTa sistemis arawinaaRmdegobriobis dasamtkiceblad.
mtkicebaTa modelis gamosayenebBad manganas unda SeeZlos
pirveli rigis Bogikuri predikatebis danuSavebis meganizmis
reall izeba.

_ problemaTa gadamwyveti. igi anuSavebs probBemebis



speciFikaciebs. prob Bema aRiwereba gansazRvru i formiT, xollo
probBemaTa gadamwyveti gamoiyvans misi amoxsnis gzas.
xelovnuri inteleqtis sistenebSi dRemde gamoyenebull aseTi
meganizmebi orientirebu lia im martivi prob Bemebis aRsawerad,
ronBebic mocemulia sawyisi situaciebis niznobrivi
predikatebisa da dasaSveb operatorTa erTobliobis bazaze.

rogorc zemoaRweri I, aseve sxva saxis damuSavebis mode Bebis
analizi gviCvenebs, rom umravBesi maTgani maTematikuri
mode Bebia, maT Soris garkveuli willi Bogikur nodelebze
modis. am sakiTxebis SeswavBa da Semdgomi ganviTareba dResac
agtualur mecnierull nimarTulebad iTvBeba, gansakuTrebiT
ki maTematikuri mode Bebis semantikuri problemebis gadawyveta.

Cven gavecaniT daprogranebis meTodis, stillisa da nodelis
cnebebs. davsviT amocana (zogadad), ganvsazRvreT misi
gadawyvetis gza. SevarCieT daprogranebis meTodi da stili,
movaxdineT amocanis node B isa da misi Sesrullebis algoriTnis
Tformalizeba. dagvrCa am algoriTmis kompiuterSi gadatana
da Sedegebis miReba. es sakiTxebi wydeba daprogramebis enebis
safuzvel ze.

daprogramebis enebi Fformaluri sistenebia, romelTa
saSuallebiT aRiwereba amocanis gadawyvetis algoriTmebi ise,
rom SesaZlBebeBi xdeba maTi Semdgomi manganuri gadanuSaveba.
amgvarad, daprogramebis ena is instrumentulli saSualebaa,
ronBiTac algoriTmi Caiwereba manganur kodebSi.

yovel enas da, maT Soris, manganursac, agvs simbo Boebis
all Fabeti, rombis bazaze aiwyoba enis konstruqciulli
e Bementebi: operatorebi (dajavSnull sityvaTa erToblioba),
Fungciebi (standartulli da arastandartull i), ganosaxu lebebi
da operaciebi (ariTmetikuli da Bogikuri), relaciebi, wesebi
da aS. yovell enaSi realizebulia am konstrugciuli e Bementebis
mani pu B irebis gramatikuli wesebi, monacemTa abstraqtuli
strugturebis aRweris saSuallebani, operaciebis, Funqciebisa



da qveprogranebis Sesrulebis mimdevrobis marTvis saSuall ebani
(ganStoebebi, cikBebi, gadamrTve Bebi, rakursiebi) da asS.

yove l daprogramebis enas aqvs Tavisi stilli. SeiZleba erT
enaSi daprogramebis ramdenime stilli iyos realizebuli, amiT
izrdeba enis sinZBavre da mogni B oba. ena xSirad orientirebul ia
garkveuli kBasis amocanebis gadawyvetaze, maT abstragciaze.
magaliTad, PROLOG ena HBogikuri daprogramebis amocanebs
wyvets, LISP _ Funqciur, C da PASCAL struqturuli
daprogramebis karg instrumentebad iTvHBeba, C++ da DELPHI
procedurulli da deskrifciulli tipis monacenTa mani pu Birebis
iseTi enebi, rogoricaa algebrulli ena ISBL (Information Sys-
tem Base Language), SekiTxvebis ena ekranuli redaqtoriT QBE
(Query By Example), SQL an SEQUEL enebi, romBebic algebrul
da aRricxvis enebs Soris mdgomi enebia da a.sS.

bolo aTwBeullSi gansakuTrebiT ganviTareba da FfarTo
gamoyeneba hpova obieqt-orientirebuli daprogranebis enebma
(C++, Delphi), Fungciuri (Clos) da Bogikuri daprogramebis
(Prolog++) koncefciebiT.

obieqt-orientirebulli enebi or jJgufad iyofa

1. daprogranebis enebis gafarToebiT miRebuli hibridulli
obieqt-orientirebuli enebi, maT miekuTvneba Simula-67, C++,
Clos, Prolog++ da sxv.

2. axBad Segmni B, ew. sufTa obieqt-orientirebulli enebi.
maga B iTad, Smaltalk-80, Eiffel da a.S

orive jogufs Tavisi dadebiTi da uaryofiTi momentebi
gaaCnia gamoyenebis TvalsazrisiT. magaliTad, sufTa obieqt-
orientirebuli enebi kompagturi da advilBad asaTvisebelia,
magran ak B ia daprogramebis universaluri enebis bevri Tviseba
(saSua B ebebi), gamoyenebis are aseve SezRudu I B1ia. Tavis mxriv,
hibridulli enebi moculobiT didia, magram maTSi Serwymulia
rogorc ZiriTadi enis (magaliTad C) dadebiTi mxareebi, aseve
axalli obieqt-orientirebulli enebis Tvisehebi. es ki ganapirobebs



imas, rom C++ SeuZlia farTo kHlasis amocanebis gadaWra. igi
yove Bgvari gadaprogramebis gareSe TiTgmis mT B ianad amuSavebs
in arsebull sistenebsac, romBebic C-zea daweri i mis Segmnande.

kompiuteruli tegnologiis Semdgomma ganviTarebam, axali
Taobis manganebis (Pentium, 686 procesorebis hazaze) da Su-
per-VGA monitorebis Segqmnan dasabami misca nZBavri grafikulli
saSua B ebebis ganviTarebas. daiZra axalli tallRa daprogranebis
istoriaSi: Visual-Basic, Borland-C++Builder(Delphi), Oracle da a.S.
viTardeba daprogranebis inJineria da axall-axall siurprizebs
umzadebs kompiuterTa Tayvanisncenlebs.

1.2. kompi Batorebi da interpretatorebi

arsebobs daprogramebis enebis FfarTo speqtri. isini
gansxvavdeba erTmaneTisagan sintaqsuri, semantikuri da
pragmatu B i aspeqtebiT. pirveBSi igulisxmeba enis sintagsi
da konstruqciebi (wesebi), meoreSi informaciis Sinaarsis
asaxvis done, mesameSi ki _ misi gamoyenebis daniSnulebis
sfero.

kompiuteru B i enebi pirobiTad SeiZleba mowesrigebull ignes
“gqvemodan-zemoT~: manganuri (asemb Berul i) enebi, daprogranebis
universalluri enebi, monacenTa bazebis marTvis sistemebis enebi,
maRali donis (salaparako, bunebriv enasTan axBos mdgomi)
enebi.

gramatikuli da strugturulli konstruqciebiT enebi
Tavsdeba sistemur progranull paketebSi, romelTac samuSao
instrumentuli saSualleba ewodeba. maT safuzvelze igmneba
sanuSao garemo anu momxmareb Bis interfeisi. sistemuri
progranu i paketi kompi Batori an interpretatoria dabali
donisa da universaluri enebi metwilad pirvels miekuTvneba,
monacemTa bazebisa da maRal i donis enebi ki _ meores. arsebobs
gamonak B isebic.



ganvixi BoT kompi Batorsa da interpretators Soris
ZiriTadi gansxvaveba. zogadad, programis momzadeba da misi
manganaze Sesrulleba sam ZiriTad etaps gaivlis (ix. nax.ll):
sawyisi teqstis, obieqturi (manganuri) kodis da Sesru Bebadi

Y

programis sawyisi tegsti P_NAME.C
L faza 1 kompi Bacia
V‘ /compiler/
programis manganuri
kodi P_NAME.OBJ
faza 2 kavSirebis
-< redagtireba
Y /linker/
programis Sesrulebadi
fili P_NAME.EXE

nax. 1.1. progranis konmpilBaciis etapebi ("C~-enis nmagaliTze)

failis.

progranis sawyis tegsts, romelic am enis operatorebisa
da dasaSvebi konstruqciebisagan Sedgeba, wers adamiani da
miawvdis kompiuterSi an enis kompi Bators (magaliTad, tc.exe;
bc.exe) an interpretators (magaliTad, gbasic.exe,
foxpro.exe).sawyisi tegsti umeteswilad inglisuri enis
terninebiT da amocanaSi gamoyenebuli Tormaluri
konstruciebiTaa dakomp Beqtebu Bi. aseTi teqsti manganisaTvis
gaugebaria. amitomac mas sWirdeba “Tarjimani~ esaa swored
kompi Baciis Taza: programis sawyisi teqstis sintagsuri
Semownmeba (Secdomebis analiziT) da Sesabamisi manganuri kodis
Formireba (*.obj-gafarToebiT). kodebSi gamoxatulli tegsti
manganisaTvis misaRebia da igi aanalizebs, Tu ra unda programas
misgan, anu ra saxis resursebs Txoulobs igi manganuri
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mexsierebisa da programulli standartulli bibBioTekidan. me-
2 Tazaze, kavSirebis redagtori Cveni programis manganur
kods miuerTebs misTvis saWiro sxva qveprogramebs da funqciebs.
anis Semdeg igmneba Sesrulebadi FaiBi (*.exe-gafarToebiT).

Tu kompi BatorTan gvagvs sagme, maSin es exe-fai Bi Tavsdeba
mocenul direqtoriaSi da misi gamoyeneba SeiZleba
mravall Jeradad (wina etapebis gauvBlelad). progranmis
Sesrullebis procesi swrafia.

interpretatoris SemTxvevaSi orive faza srull deba, magram
ar igmneba exe-faili. programa erTxel Sesrulldeba. Tu
xeImeored gvinda avamuSaoT programa, isev unda gamoviZaxoT
misi sawyisi teqsti da CavataroT kompiBacia da HBinkireba.
es ki, ra Tqgma unda, ane Bebs progranis SesruBebisa da Sedegebis
miRebis process.

kompi Birebu B i exe-Fai Bi mobi Buria, misi Sesruleba SeiZlebha
sxva Tavsebad manganebzec kompiBatoris gareSec.
interpretatorze Sesrullebuli programa ki moiTxovs Tavisi
sistenuri interpretatoris arsebobasac, rac araa efeqturi.

daprogramebis universaluri ena "C~ (CC++~) miekuTvneba
swored kompi BatorTa ojaxs. misi gamoyenebis efeqturobis
damadasturebelia is Faqti, rom TviT gseBuri operaciulli
sistema UNIX,operaciulli sistema Windows, Microsoft-is paketebi
da sxva dawerilia am enaze. daprogramebis enebi Java da
Prolog ki miekuTvneba interpretatorebs. maTi ~deda~-enebia
Sesabamisad C++ da Pascal.
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Il Tavi. obieqt-orientirebulli
daprogramebis meTodi

21. obiegt-orientirebulli daprogramebis
arsi

obieqt-orientirebulli (anu obieqtze orientirebulli)
daprogrameba Tanamedrove informaciulli tegnologiis erT-
erTi aqtualuri da mZBavri meTodoBogiuri saSualebaa.
misi mizania didi, rTulli programulli sistemebis konstruireba
(Software Engineering). igi Tvisebrivad axali koncefciebis
matarebe I daprogranebis tegno Bogiaa. sistemebis obieqt-
orientirebulli anallizisa da obieqt-orientirebu i daproeqtebis
meTodebiTa da realizaciis mogni Bi instrumentu li saSuall ebebiT,
nT Bianad moicavs strugqturulli daprogramebis ideo B ogiasac.

obieqt-orientirebuli daprogramebis aqtualur
mniSvne B obaze metyve Bebs is Faqtic, rom axali kompiuteruli
sistenebis Sefasebis erT-erT pirvel kriteriumad obiegt-
orientirebulli midgonis reallizebadobas miiCneven.

obieqti (Object) ganixileba, rogorc garkveuli arsi (En-
tity), rome lic xasiaTdeba ndgomareobiT (monacenTa erTob I ioba)
da gceviT (Fungciuri progranebi). obieqtis gceva anu reagcia,
ronlis drosac nmisi axalli mdgomareoba ganisazRvreba,
damokidebu Bia garedan mosull informaciaze, Setyobinebebze.
vinaidan obieqti umTavresi cnebaa, igi sawyisia obieqt-
orientirebuli daprogranebisa, aniton didi nniSvne B oba aqvs
mis sworad gagebas. 2.1 da 2.2 naxazebze ganxiBulia
biologiuri da informaciulli ujredis nodelebi.

biologiuri ujredi kafsulirebulia membranis (garsis)
saSuallebiT, romBiTac is gamoiyofa sxva ujredebisa da
garemosagan. mas unari agqvs garemosgan miiRos qimiuri saxis
informacia da gadasces ujreds SigniT. Suagu I Si noTavsebu ll ia
birTvi, romelic ujredis ZiriTadi informaciis matarebelia
igi Sedgeba gromosomebisgan, romBebic garkveuli genetikis
mgonea. ujredis dayoFis (gamravlebis) dros xdeba menkvidrulli
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nax.2.1. biologiuri ujredis agebulleba

Tvisebebis gadacema. birTvis garSemo dajgufebu lia sxvadasxva
Funqciis elementebi. magaliTad, endopBaznuri bade - cilebis
warmognnis Fungcia, mitogondrebi - energiis gardagmis Fungcia,
citoplazma (Txevadi moZravi garemo) - transportirebis
Ffungcia da asS.

rogoria “informaciulli ujredis~ agebulleba da ra
analogiaa biologiurTan ?

2.2 naxazze ganixi Beba obieqti-studenti, romelic realuri
sanyaros nawiBia. igi kafsulirebulia, romBis SigniTac
moTavsebu Bia birTvi obieqtis Tvisebebis aRmwer monacemTa
elementebi S =(studentis nomeri), NAME (gvari, saxeli),
AGE (asaki) da aS.

daswreba
neTodebi Toswreba S_#: 863501
procesebi datvirTva 1 NAME: Gulua
Fungciebi wali > AGE: 19
- : ~ kafsulla
\

nax.2.2. “informaciulli ujredis" agebulleba
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kaFsu BaSi SeRweva da monacemebis damuSaveba garedan yvella
Fungcias ar SeuZl ia, arsebobs winaswar gansazRvrulli meTodebi,
procesebi an Fungciebi, romel Tac zogadad servisu i progranebi
SeiZlBeba vuwodoT. maT agvs unari SeaRwios kafsulaSi da
gadaamuSaos monacemebi. amgvarad, informaciulli obieqti
kafsulirebuli nmonacemebisa da maTi dasamuSavebeli
meTodebisagan Sedgeba.

monacemebi gansazRvravs obieqtis statuss, anu
mdgomareobas, xolo meTodebi _ obieqtis qcevas, mis
reagcias garedan mosull Setyobinebaze.

studentis monacemebis damuSaveba SeuZBia mxoBod sam
Tfungcias, rogorebicaa moswreba, daswreba, datvirTva. Tu movida
Setyobineba swored am informaciis misaRebad, maSin obieqti
(kaFsula) cnobs maT. sxva SetyobinebebisaTvis monacemebi
damaBulia Tu saWiroa axali fungciis damateba, Is winaswar
unda moTavsdes “kafsu laSi-~.

kBasis cneba amerikel@ma mecnierma gradi buCma (1990 w.)
daukavSira obieqtTa simravlis iseT struqturas, ronmlis
ierarqia garkveuli memkvidreobiT da qceviT ganisazRvreba.
anrigad, obieqti kBasis konkretull gamov N inebad, egzemp larad
SeiZleba ganvixiloT.

memkvidreobiTi kavSirebi obieqt-orientirebuli nmidgomis
auci Bebeli komponentia da igi niSnavs obieqtebs (an Fungciebs)
Soris menkvidrulli Tvisebebis gadacemas, Tu isini erT klass
miekuTvneba.

k Basisa da obieqtis mode Birebis da daprogramebis sakiTxebi
C++ enis Seswavlisas ganxi leba.
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2.2. obieqtebi da kN asebi.
monacemTa abstraqtulli tTipebi

obieqtebi da kBasebi obieqt-orientirebulli daprogranebis
ZiriTadi komponentebia. obieqtis cnebas, rogorc informaciuli
ujredisa, wina paragrafSi gavecaniT. axBa davakonkretoT
misi gansazRvreba da avxsnaT am cnebis mimarTeba kBasis
cnebasTan.

obieqti, rogorc aRwniSneT, realuri an warmosaxviTi sanyaros
nawi Bi, individuaBuri egzempBaria. is arsia (Entity) da gaaCnia
unikaBuri identifikatori, romBiTac sxva arsebisagan
gansxvavdeba. obiqts agvs individuaBluri Tvisebebi, romBebic
gamoixateba monacemebiT (atributebi, cvladebi) da qceviT
(reTodebi, Funqciebi) garenoSi. Oobieqtebs Soris konunikaciebi
xorcieldeba Setyobinebebis gadacemiT. miRebu i Setyobinebis
safFuZve B ze obieqtSi aqtiurdeba Sesabamisi meTodi, romelic
mis qcevas gansazRvravs da SeuZBia gadaiyvanos igi sxva
mdgomareobaSi (icvBleba atributebis da cvladebis
mniSvne B obebi). obieqtis mdgomareoba xasiaTdeba statikuri
komponentiT (atributebi) da dinamikuri komponentiT
(atributTa mniSvne B obebi). obieqtis qceva miuTiTebs imaze,
Tu rogor icvleba misi mdgomareobebi da sxva obieqtebTan
urTierTmimarTebani.

Oobieqtis cneba daprogramebis enaSi pirve lad gamoyenebul
igna Simula-Si, xoBo nisi zemoaRniSnuli kBasikuri ganmarteba
mogvca gradi buCma (G. Booch). man aseve Camoayaliba kMWasis
ganmarteba. kBasi aris erTi tipis obiegtebis sinravle,
rome B Tac aquT msgavsi struqtura da qceva. 2.3Nnaxazze
naCvenebia erTi kBasis magaliTi.
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kB asi (arsTa simravile): studenti

S 8505
daswreba s NAME nino
AGE 19
moswreba NAME: C oo
. ) S 8502
datvirTva AGE: NAME marika
: AGE 16
kBasis : = =
. object (arsi) studenti
cv ladebi 5 5501
. NAME giorgi
raodenoba; 5 AGE 18

nax.2.3. kHlasi

vinc icnobs monacemTa relaciuri bazebis Teorias da
arsTa - damokidebu BebaTa (Entity - Relationship) mode N is agebis
sakiTxebs, advi Bad SeamCnevs garkveu | anall ogias saprobleno
steros konceptualluri modelis, Bogikuri strugturisa da
misi Fizikuri organizaciis reall izaciasTan. msgavseba Semdegi
TvalsazrisiT SeiZBleba ignes ganxiBulli: kBasi studenti
eTanadeba 2.4 naxazze warmodgeni Bi konceptualuri sgenis
Fragments.

an konceptualuri sgemis gadataniT monacemTa bazebis
B ogikur strugturaSi miviRebT sgemas, romelic axBoa kb asis
modelB Tan. LUBogikuri strugtura atributebisgan Semdgari
sgemaa, romelic obieqtebis statikur komponentebad movixsenieT
zenoT. kB asis obieqtebi ki eTanadeba an Bogikuri strugturis
qveS mdgar Fizikur Canawerebs (Canaweris unikaluri nomriTa
da velebis nniSvne B obebiT).

monacenTa relaciuri bazebis TeoriaSi gamoiyeneba
monacemebisa da progranebis erTmaneTisagan izo B irebis principi,
raTa ganxorcieldes maT Soris srulli damoukidebll oba.
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D Qurid (oD, @y

’ studenti ‘ ol
noswrreba
dl d2

o

d3

datvirTvis
Saxe T
ol

nax.2.4. saprobBemo garemos konceptualluri (ER) modeli
o-obieqti da d - damokidebuleba

monacemTa abstragtulli strugturebis gamoyenehiT es sakiTxi
dadebiTad igna gadaWrili.

obieqt-orientirebulli daprogranebis ena FHobs klasebis,
obieqtebis, maTi mniSvne Dl obebis damuSavebis meTodebis
reall izaciis saSuallebebs. rogorc aRvniSneT,ZiriTadi principi
monacemebis kafsu B irebaSia. kBasi ki Tavisi bunebiT monacenTa
axal1 tipia romelic igmeba TviT momxmareb B is mier. rogor
unda gvesmodes es sakiTxi?

daprogramebis enebSi aris monacenmTa standartulli tipebi
(magaliTad, inta), romelic acxadebs a cvBlads mTeli TipiT.
es a programisaTvis obieqtia. Tu enas agvs monacemTa axali
tipis Seqmis SesaZBebBoba, es mis sinZBavreze miuTiTebs,
magaliTad, C++ enis fragmentis moSveliebiT gamovacxadoT
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Magistrant rogorc axali klasi:

class Magistrant {
private:
char Name [20];
int Age;
char Specification [30];
public:
Input-Name (NAME);
Input-Age (AGE);
Input-Spec (SPEC); };
void main(void) {
Magistrant M1,M2,M3.....; // da misi obieqtebic:
-}

angvarad, Magistrant iseTive tipia, rogorc int, char da aS.
yove li obiegti M1,M2,M3..... aris konkretulli magistranti,
romelic strugturas iRebs class Magistrant (...)-idan private
da public operatorebi gansazRvraven monacemebsa (Name, Age,
Specification) da TFunqciebze (Input-Name, Input-Age, Input-
Spec) mimarTvis SesaZBebBobas. pirveli BokaBuria da malavs
an monacemebs sxva obieqtebisaTvis. maTTan mimarTva SeuZlia
mxo Bod mocemuBi obieqtis TFunqciebs da zogjer maT
“megobrebsac~-friend). Public iZBeva nebarTvas, raTa mis Semdeg
mdgomi Funqciebi gamoyenebu I ignas obieqtis garedan. ganxi Buli
magaBiTis ganzogadebiT SeiZBeba davaskvnaT, rom kHBasebis
safFuZvel's monacemTa abstragtulli tipebi warmoadgens.

asxvaveben procedurull da monacemTa abstragciebs. pirveli
cal-calke ganixilavs proceduris mizans, mis Sinagan
real izacias da monacenTa abstragcias. es ukanaskne Bi niSnavs,
ron saWiroa mxo Blod imis codna, Tu ra operaciebs asrullebs
mocenu Bi programuli modulli. Aaraa aucillebeli vicodeT,
Tu romel monacemebs amuSavebs (isini damalullia) da rogor
srulldeba es operaciebi.
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23. klasebis ierarqia, memkvidreobiToba

obieqt-orientirebuli daprogramebis stilis sabazo
principebia inkafsuBacia, memkvidreobiToba da po R imorfizni.
pirve 11 maTgani wina paragrafSi ganvixi BeT da kBasis cnebande
mivediT. k Basebs Sorisac arsebobs garkveu i damokidebu N ebani.
ras niSnavs es ?

Tu arsebobs garkveu i kNasebis bibBioTekebi, romlebic
Seqnni Bia an momentamde, maSin sasurve I ia moxdes maTi ganmoyeneba
axali amocanebis gadasawyvetad. Aaxali klasebi unda
ganisazRvros arsebulis bazaze, moxdes maTi gafarToeba da
modiFfikacia. yovelive es nniSvnelovnad amcirebs axali
sistenebis daproeqtebisa da reallizaciis vadebs. swored amaSia
obieqt-orientirebuli daprogranebis meTodis efeqturobis
saidum I oeba.

ori klasidan erTi bazisuri, xolo meore warmoebullia
2.5 naxazze naCvenebia martiv-memkvidreobiTi (single inherit-
ance) da mraval-memkvidreobiTi (multiple inheritance)
ierarqiuli kavSirebi.

sabazo Klasi IR

“ warmoebu Bi kN asi
; o |8 |

nax.2.5. memkvidreobiToba

sabazo kBasi SeiZleba iyos abstraqtulli, romeBsac TviTon
ar gaaCnia konkretulli egzemplBari, magram gamoiyeneba sxva
warmoebu Bi kBasebis misaRebad.

ierarqiuli kavSirebis aRwera SeiZlBeba grafis saSuallebiT
orientirebulli xis saxiT, cikBebis gareSe. grafis wveroebs
k B asebi Seesabameba. Fesvuri wvero is kBasia, romelic aRwers
yve laze zogad Tvisebebs, isini ki gadaecema qveda ierarqiis
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warnoebu I k Basebs. angvarad SeiZ B eba davaskvnaT, rom Fungciuri
SesaZBeb B obebis TvalsazrisiT warmoebuli kBasebi, ufro
nZBavria, vidre sabazo kHBasebi. es imitom, rom warmoebul
kBass SeuzBia Tavisi Ffunqciebis Sesrullebac da sabazo
kBasisac, sabazos ki _ mxoBod Tavisi. warmoebull kHass
SeuZ 1 ia gamoiyenos sabazo monacemebic (Tu isini araa danaluli
specialuri atributebiT, magaliTad, private) da aS.

24. polimor fiznmi

obiegt-orientirebul daprogranebaSi inkaFsulaciisa da
memkvidreobiTobis gverdiT mniSvneBovani adgili ukavia
polinorfiznis cnebas. is berZznulli sityvaa polymorphism da
“mrava l formianobas~ niSnavs.

polimorFfizmi obieqtis Tvisebaa. igi uzrunvelyofs erTsa
da 1imave TFunqciebis gamoyenebas sxvadasxva amocanaTa
gadasawyvetad. es amocanebi SeiZBeba moiTxovdes fFungciebisa
da maTi argumentebis sxvadasxva tipebs, rasac polimorTizmi
advi Bad wyvetts ew. virtualuri funqciebis reallizaciiT (virtual
function) an FungciaTa gadatvirTviT (overloaded function).

monomorfull sistemebSi yove b1 Funqcia da misi argumentebi
mxo B od erTi tipiTaa SezRudu l'i. Mnaga B iTad, Cveu Bebisanebr
C enaSi saWiroa daiweros ori sxvadasxva Fungcia int- func
(int, int) da float - func (float, float), Tuki gvinda or nTell
ricxvze an or namdvill ricxvze ariTmetikulli operaciebis
Catareba (nax. 2.6). polimorFfiznis idea C++ enaSi saSuall ebas
gvaZBevs davweroT mxoBod erTi func (a,b) Funqcia, Semdeg ki
argumentebis tipebis analizis safuZvel ze enis kompi Batori
TviTon airCevs, Tu romeli operaciebi Seasrullos.
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angariSi-1

! v

angariSi-2 angariSi-3

func int

func float func char

nax.2.6. polimorFizni

25 obieqt-orientirebulli diagramebis ageba
sistemebis daproeqtebis etapze

didi sistemebis procesebis marTvisaTvis progranulli
paketebis Segmna da maTi TanxBeba fungcionirebis etapze,
sakmaod rTulli sakiTxia igi bevradaa damokidebuli imaze,
Tu rogor, ra meTodebiTa da saSuallebebiT igna es sistema
Seqnni Bi. gansakuTrebuli yuradReba aris gasamaxvilBebeli
sistenis daproeqtebis etapze. Ees sakiTxi unda ganvixi BoT
obieqt-orientirebuli midgomis Tvall sazrisiT,; kerZod, obieqt-
orientirebuli daproeqtebis iseTi mniSvne B ovani sakiTxi,
rogoricaa asagebi sistemis obieqt-orientirebulli diagranis
(oo-diagranis) grafiku li gamosaxva. 2.7 naxazze warnodgeni I ia
obieqt-orientirebulli analizisa da daproeqtebis cnobilli
k Basikosebis buCis, koad-iordonis, jakobsonis, martinisa da
SHeer-neboris grafikuli aRweris saSualebani.

ra Tgma unda, arsebobs sxva sistemebic, magran am sferoSi
ZiriTadad zemoaRniSnu B instrumentu li saSualebebi dominirebs.
an sakiTxebis detaluri da ufro Rrma gadmocema aq SeuZBebel ia,
misi mocu B obis gamo.
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lnemkvidreo-
biToba

ellemen-| kBasi kavSiri

ti | obieqti | asociacia |IVESISTEM Setyobunebal

pvtori

. buCi oo NAVE>
. 5l o

f. koadi NAVE> NV NV N
e. iordoni - N
d. martini | | NAVE> <H_O¢

s. Slheeri NAVE> “—> ) NAVE>
s. melori |[— (D>

NAVE> [N,M] NAVE> Q
—>

i. jakobsoni O :] S

nax. 2.7. oo-diagramebis agebis aRniSvnaTa sistemebi

moviyvanT zogierT komentars naxazTan dakavSirebiT.

_ <name> _ klasis an obieqtis saxelia. Ggradi buCs
kBasi wyvetilli, xolo obieqti konturulli Rrublismagvari
FiguriT aqvs mocemuli. koad-iordoni maT ormagi
mrgva B kuTxedebiT warmoadgens da aS. SeiZlBeba i1Tgvas, rom
2.8 naxazze gadmocenu Bia kBasis warmodgena 0o - diagranisTvis
buCisa da koad-iordonis aRniSvnaTa sistemebis magaliTze.

rogorc vxedavT, kBasi aris monacemebisa da meTodebis
erToblioba, abstragcia, xol o obieqti - realoba, konkretuli
egzemp Barebi.

_ kavSiris asociaciebi kBasebs an obieqtebs Soris mravali
saxisaa. amitomac 2.9 naxazze mocemu B i gvaqvs maTi ZiriTadi
Tipebi. esaa tipuri maTematikuri asaxvis TFunqciebi,
damokidebu Bebani kBasebsa da mis elementebs Soris.
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klasi A

obieqtis cvladebi
klasi A cvladi-1
cvladi 1 cvladi-2
cvladi 2 kBasis cvladebi
C kec-1
neTodi-10 ke-2
meTodi-20 Fadehi
meTodebi
neTodi-10

K neTodi-20 /

nax. 2.8. kBasis warmodgena oo-diagramiT buCisa (a) da
koad-iordonis (b) mixedviT

ZiriTadi kavSirebis asociaciebi

A—B Aklasis yovel obieqts Seesabameba
B klasis mxolod 1 obieqti

A_\B Aklasis yovel obieqts Seesabameba
B klasis arc erTi an erTi obieqti

As—>B A klasis yovell obieqts Seesabameba
B klasis erTi an randenime obieqti

A_\\B |AkHNasis yovel obieqts Seesabameba

Ay OM gy
N : B klasis O, 1 an ramdenime obieqti

(Ksi T K

nax. 2.9. ZiriTad kavSirTa asociaciebi
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SeiZBeba ganvixiBOT agreTve iseTi damokidebu lebebi,
ronlebic strugturull mowesrigebas emsaxureba, magaliTad,
k Basifikacia da agregacia. pirve i maTgani aerTianebs obieqtebs
garkveu i kriteriumebiT, romBebic nsgavs, magram araidentur
Tvisebebs eyrdnoba. Mmeore ki mTelisa da Semadgene B i nawi Bis
mimarTebis tipuri asaxvaa. 2.10 naxazze naCvenebia sgematurad
kBasebs Soris memkvidreobiTi, agregirebulli da relaciuri
kavSirebis gamosaxva.

)
/
.
N
) R
y; <
/ \
l, A
| \
h )
b \‘\~/_~\
- - )
T T 1
’ ' y
f N 1 /
I 4 \ 5
! - N
Y N TN y \
7 N / N a A
/ N ; | \
v | / [
| ¢ { \
\ ! N
N
4 B
4 )
I .
\
<

P

o __

\
N

’
\\ =

nax. 2.10. kBasTaSoris asociaciebi: memkvidreobiTi (a),

agregirebulli (b) da relaciuri (g)

__quesistena kBasebis garkveuli saxe EniniWebu i jguFia,
romelic amocanis pragmatulli (miznobrivi) gadawyvetis
TvalsazrisiT ganixileba. koad-iordonis Sesabanis
marTkuTxedSi aso N swored am kBasTa subieqturi jgufis
identifikatoris rolls asrullebs. igi naturaluri ricxvia
1,2,..da aS. magaliTad, l-eBi subieqturi jgufi SeiZleba
iyos saswavlo auditoriebi, Baboratoriebi, kompiuteruli
k Basebi da sxv. me-2 subieqturi kBasi SeiZleba iyos profesor-
maswav Beb Bebi, Baborantebi, administraciulli da sainJinro-
tegnikuri personalli. me-3 subieqturi kBasi studentebi,
msmene Bebi, moswavBeebi da aS. arsebobs, ra Tgma unda, iseTi
kBasebic, romBebic erTdroulad ramdenime subieqturi jgufis
wevri SeiZleba iyos. Mmagal iTad, Baboratoriulli mecadineoba
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konkretull saganSi, konkretull BegtorTan, konkretul
saswavBl o oTaxSi, dawyebis dro da xangrZlivoba.

memkvidreobiToba obieqt-orientirebu B i midgonis erT-erTi
ZiriTadi da aucilebe i komponentia 2.11 naxazze mocenu ll ia
oo-nmidgomis erT-erTi ZiriTadi principis nodeli, ronlis
“mwvervallzec~ swored memkvidreobiTobis koncefciis
realizebiT (enaSi) vaRwevT asvlas.

obieqtze
orientirebulli

7 A
memkvidreobaToba

k Basebze
bazirebuli
7 )
k Basebi
(poRimorFiznis JE
saSuallebiT)
obieqtebze
bazirebuli

abstragcia (vonacerTa
bazebisa da funqciebis
inkafsu lacia

nax. 2.11. midgomis ZiriTadi principis sqema

ganvixi BoT saproblemo garemo instituti (nax.2.12).
memkvidreobiTi strugturebi gamoikveTeba speciall izaciiTa da
ganzogadebiT, romBebic urTierTsapirispiro procedurebia.
magaliTad, institutSi arsebulli (nyofi) adanianebi mocemu il
drois momentSi SeiZBeba daxarisxdes statusis mixedviT:
pirovneba, TananSrome B, magistranti, Beqtori da aS. SeiZleba
adgi Bi hgondes maT gadakveTasac.
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saproblemo garemo:
instituti

specializacia

ganzogadeba

1. pirovneba

2. TanamSromeli

3. magistranti

4, Beqtori&TananSromeli
5. TananSronme B i&magistranti
6. TananSromeli&bBeqtori
&magistranti

a
superkll asi-1 )
R pirovneba
" subkBasi-1 pasportis #
gvari
TananSromeBi
pasportis #
/ gvari
' depart # .
Tanamdeboba | subkBasi-2
= 4 nagistranti
\ - Ml‘i pasportis =+
. legtori gvari
; pasportis # i speciall oba
gvari kaTedris #
Tanandeboba -
xarisxi
™. Wwodeba b

nax. 2.12. memkvidreobiTobis struqutra: specializacia da
ganzogadeba (a), maTi warmodgena oo-diagramiT (b)

xSirad saWiroa gamoisaxos mravall Jeradi memkvidreobiTobis
kavSiri. am dros “Svilli~ (subkNasi) iRebs menkvidreobis
“genebs~ (cvlBadebs da meTodebs) Tavisi “mSobBebidan~
(superk Basebidan). amave dros maT TviTonac egnebaT
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gansxvavebu B1 axal'i Tvisebebic (sxva cvBadebi da meTodebi),
magal iTad, nax. 2.13.

superkBasi-2

superklasi-1 cvladi 5
cvladi 1 cvladi 6
cvliadi 2 meTodi 7()
meTodi 1() meTodi 15()
mneTodi 28 meTodi 27()
meTodi 3

subkBasi

cvladi 1

cvladi 2

cvladi 5

cvladi 6

cvladi 7

cvladi 10

cvladi 12

neTodi 1(

neTodi 2;

neTodi 3

neTodi 7()

neTodi

15(2
neTodi 27()
neTodi 33()
nax.2.13. mravall jeradi memkvidreobiTobis
magaliTi ori superkBasiT

_ Setyobineba kBasebsa da obieqtebs Soris aseve
ganmsazRvre Bia maTi sxvadasxva procesebis iniciall izaciisaTvis.
SetyobinebaSi Cadebu B ia konkretulli moTxovnis arsi, rome Imac
unda gamoiwvios kHBasSi Sesabamisi meTodis provocireba,
monacemTa gadamuSaveba da Semdgomi gadaadgi Beba sxva k Basebis
an obieqtebisaken. procesi mTavrdeba Sesabamisi Sedegebis
momzadebiTa da ukan dabrunebiT (Setyobinebis mosvlis
misamarTiT). konkretull SetyobinebaTa gadamuSavebisaTvis
gamoiyeneba Sesabamisi scenarebi.

2.14 nax-ze warmodgenilia oo-diagramis fragmenti
saprob Beno sferosaTvis “marketingis marTva sawarmoo FirmaSi-~.
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diagrama agebulia g. buCis aRweris sistenaSi.

Nnaxazze

naCvenebia sistemis ZiriTadi kBasebi da maTi urTierTkavSirebi,

k Basebis cvBladebi (monacemebi) da maTi meTodebi.
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nax. 2.14. oo-diagrama saproblemo sferosaTvis
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am sabazo oo-diagramis safuZve I ze SesaZ B ebe lia noTxovnebis
Sesru Beba. 2.15 naxazze mocenu B ia ori Setyobinebis magaliTi.
pirveli _ kHBients ainteresebs informacia, aris Tu ara
FirmaSi misTvis saWiro produgcia (a). meore _ kHBientma
unda gaitanos firmidan misi kuTvniBi produgcia (b).

Tu SevajanebT ganxi Bull sakiTxebs, advi Bad davrwnundebiT,
rom gamokveTilia ori saxis probBema: pirveli _ obieqtTa
mdgomareobis mode Bireha (procesebi Setyobinebis danuSavebande)
da meore, obieqtTa gcevis mode B ireba (procesebi Setyobinebis
danuSavebiT da SedegebiT).

1. moTxovna 2. gadaTvaliereba
(Sabiamani 1 tona) (Sabiamani 1t.)
O Kbienti: O — & marketingis v, — <77 baraTi
N nixo ,-~— nenejeri: moSe,-~~——<  speciFikacia, -~
- " - - ,, <+ . ':
“T777 4 dakmayofilleba T 3. aris oo
SesaZ BHebe Bia a
1. moTxovna Tanxis 2. gadaTvaliereba
gadaricxviT
l’~\~//’\\\‘ "__~\~/,—~\\\ "—‘~_¢'—\\\\
- kRienti: .-’ marketingis . -/ baraTi -/
v mixo S, T V. menejeri:moSe . —{ specifikacia -~
\ L PP -
,l " -— ,,l ’1 <_,,/ ’l
\\\ I \\‘ [ ’ ~< —-__—-’I
“77 7. produgtis mowodeba ~ 3. mowodebis gatareba (Sabiamani 1 t.)
6. produgtis
gatana 4. produgtis arsebobis dadgena
l 5. produgti adgiBzea (Sabiamani 1 t.)
~_E- \‘
- produqc_ns s
\\' sawyobi - b
N . H
N

nax.2.15. Setyobinebis damuSavebis scenari oo-diagramiT
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Il Tavi
UML - mode B irebis unificirebulli ena

31 programulli paketebis daproeqteba
UML-teqgno B ogiiT

axal1 saukunis dasawyisi kompiuterulli industriisa da
informaciulli tegno B ogiebis ganviTarebis maRali doniT
xasiaTdeba. msoflio bazarze gamoCnda ara erTi axali
aparaturulli (Hardware) da progranu B (Software, Groupware)
sistemnebi. maT Soris sayuradReboa amerikuli korporaciis
Rational Software mecnier-konstrugtorebis gradi buCis, jeins
ranbos da ivar jJakobsonis axali, UML-tegqnologia
kompiuterulli sistenebis progranu i uzrunve lyofis asagebad.

unificirebuli modelirebis ena (Unified Modeling Lan-
guage), rogorc uaxBesi standarti, safuzvlad daedo
Tananedrove informaciulli tegno Bogiebis sistemebs da mas
agtiurad iyenebs IBM, Hewlet Packard , Oracle da sxva Firmebi.

UML-tegno B ogia obiegqt-orientirebulli modelirebisa da
strugturulli daprogranebis ideo Bogiis matarebelia, romelic
Teoriulli da pragtikulli informatikis sami ZiriTadi
mimarTuBebis (daproeqtebis avtomatizacia, daprogramebis
avtomatizacia, monacemTa bazebis damuSavebis avtomatizacia)
“genetikuri~ memkvidrea.

marTvis kompiuterulli sistemebis progranuli
uzrunve lyoFis agebis procesebis aseTi srullfasovani
avtomatizacia vizualuri modelirebis saxeBlwodebiT
dankvidrda da igi mode Bebis grafikull warmodgenas eyrdnoba.
aseTi instrumentebi FHobs rogorc pirdapir (grafikidan
progranu B i kodisaken), aseve reversiull (kodidan grafikisaken)
‘tegno K ogias

obieqt-orientirebuli analizis, daproegtebisa da
programirebis swrafma ganviTarebam xeBi Seuwyo nZBavri
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integrirebuli, vizualuri nmeTodebis ganxorciellebas da
instrumentebis Segmnas. axalli kompiuterulli tegno Bogiebis
aseT magaliTs miekuTvneba programuli paketebi: Ms Visio,
Rational Rose, Paradigm Plus da sxv., romBebic cnobilia Use
Case (“gamoiyene SemTxveva~ an “airCie meTodi~) tipis adamian-
manganuri sistemebis Sesagmne Bad. Case -Computer aided software
engineering jgufuri daprogramebis sistemnebs safuzvlad uZevs
Unified Modeling Language (UML) tegno 1 ogia.

UML aris progranulli nmodulebis specifikaciis,
konstruirebis, vizualizebisa da dokumentirebis ena da
aRniSvnaTa sistema. 1997 wlidan Object Management Groupe-s
(OMG) mier igi gamocxadda rogorc programulli sistemebis
agebis standarti.

UML araa konkretulli meTodi. igi aris baza sxvadasxva
meTodebisaTvis, vinaidan masSi SemuSavebu Bia modeRirebis
konstrugciebis gansazRvrulli simravle aRweris erTiani
sistemiTa da semantikiT. modelBirebis elementebi iyofa
sxvadasxva tipis diagramebad:

- Use-Case diagrama uCvenebs SemsrullebBebs, gamoyenebiT
SemTxvevebs (meTodebs) da maT kavSirebs;

- kBasebis diagrama gamoiyeneba kBasebisa da maT Soris
kavSirebis aRsawerad;

- yofagcevis diagrama aRwers mogmedebebs, obieqtTa
mdgomareobebs, mdgomareobaTa gadasvBebs da mov lenebs;

- instrumentulli realizaciis diagrama uCvenebs
komponentebsa da kvanZebs, maT kavSirebs.

progranuli sistemebis Segmna mis callkeul etapebze
aRniSnuli meTodoBogiiT mocemulia 3.1 naxazze.

UML-instrumentulli paketis (mag., Ms Visio) miznobrivi
daniSnu lebaa progranulli sistemis vizualluri agebis
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statikuri modeli dinamikuri modeli

gamoyenebiTi SemTxvevis aqtiurobebis diagrana

diagrana noTxov- (Work-Flow progranebi)
. . ni B ebebi
kB asebis diagrama scenarebi, mimdevrobebis
(modu Barizeba) analizi diagrama
klasebis diagrama gaerTianebaTa diagranma
(dazusteba (ndgomareobaTa
memkvidreobiTobiT da daproeqteba avtonatebi)
asociaciebiT)
komponentebis L ganawi Bebis diag-
diagrama (kBasTa realizacia rama (mengebls
gansazRvris kodebi) kodebi)

obieqtis obiegtis

struqtura {} yofaqceva

progranulli
sistema

nax.3.1. programulli sistemis aRweris gansxvavebuli
aspeqtebi UML -diagramebiT

SesaZ B eb B obhis SeTavseba momxmareb N isadmi, mis mier arCeulli
meTodisa (magaliTad, buCis, rambos, koad-iordonis da aS.) da
daproeqtebu i diagramebis safuzvel ze. paralelurad igmneba
Sesabanis diagramaTa programuli kodebi, romeBTa wakiTxva-
koreqtireba SeuZBia ganswavBlull programistebs. tegstebi
agebu B ia C#, C++, Visual Basic, Java da sxv. enebze.

amgvarad SeiZBeba davaskvnaT, rom UML-ena integrirebulli,
obieqt-orientirebulli koncefciis matarebeli instrumentia,
rome B Sic Tavi nmoiyara sistemo-tegnikosebis, info B ogikosebisa
da progranistebis probBemaTa gadawyvetis meganizmebma da
moxda maTi harmoniuli Serwyma (nax.3.2).

progranu Bi sistemebis agebis inJineria axalli saukunis
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sistemo-tegnikosi Software Engineering with

UML
anallizi
daproeqteba oo anallizi &
daproeqteba

info b ogikosi

monacemTa (_)ro bazehi
bazebi [_,\ monacemTa bazebi
codnis bazebi
0o
daprograneba

progranmisti

progranu I i
enebi

obieqt-orientirebull i koncefcia

oo vizualluri
instrumenti

grafikulli
saSua l ebani

nax.3.2

damdegs Sevida ganviTarebis umaR Bes fazaSi, sadac reallizebulia
maRall i efeqturoba, saimedooba da gamoyenebis simartive (garegani
mxare), magran sagrZnob Bad garTulda kompBegsuri instrumentis
Sinagani struqtura

daprogramebis (da modelirebis) universaluri enebis
ganviTarebis TvallsazrisiT, rogorc instrumentu i saSuall ebebisa,
istoriullad SeiZleba ganovwyoT xuTi ZiriTadi etapi:

1. struqturulli daprogranebis universaluri enebi (SPL);

2. informaciuli bazebis marTvis sistemebis monacemnTa
aRewerisa da manipulirebis enebi (DB_DDL);

3. obieqt-orientirebulli daprogramebis enebi (OOPL);

4. vizualuri daprogranebis enebi (VPL);

5. unificirebuli modelirebis enebi (UML).
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3.3 naxazze mocemulblia aRniSnull enebs Soris
urTierTkavSiris semantika. yoveli momdevno etapis
daprogramebis ena metnak Bebad moicavs misi winamorbedis

nax.3.3

SesaZ B eb B obebs. amgvarad, UML-ena (Unified Modeling Language)
SeiZbleba ganvixiBoT, rogorc nZBavri integrirebulli
progranu i paketi tradiciulli da aratradiciulli (obieqt-
orientirebuli da vizualuri) komponentebiT.

UML-enaSi mTavari yuradReba gadataniBia obieqtTa
kBasebisa da maT Soris kavSirebis vizualuri daproeqtebis
xerxebze arsTa-damokidebu Bebis modelis (ER - Entity-Relation
model) gamoyenebiT. rogorc cnobilia, es ukanaskneli
saproblemo sferos konceptualuri modelirebisTvis
gamoiyeneboda monacemTa bazebis sistemnebSi.

axBa mokBed ganvixiBloT UML-enis konkretulli etapebi
da ZiriTadi diagramebi, romBebic vizualuri, obieqt-
orientirebuli daprogramebis dros gamoiyeneba.
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3.2. UML - teqno B ogiis etapebi da
diagramebi

marTvis kompiuteruli sistemebis informaciulli da
programnulli uzrunvelyofis dasaproeqteblad, rogorc
aRvniSneT, dRes FarTod gamoiyeneba mode Birebis uniFicirebuli
enis (UML - Unified Modeling Language) tegno Bogia [1].

UML-tegno B ogiis oTx etapze (nax.3.4) xorcie I deba obieqt-
orientirebuli (oo) modelireba statikuri da dinamikuri
diagramebiT.

nax.3.4. UML-etapebi

UseCase-D diagrama uCvenebs SemsrulebBebs (Actor),
gamoyenebu B SemTxvevebs (Action-fungciebs) da maT kavSirebs
(nax.3.5).

yove I UseCase-fungcias (ovalls) Seesabameba erTi dinamikuri
modeli, romelic Activity-D diagranis saxiT TFormirdeba
(nax.3.6). rogorc naxazidan Cans, aqtiurobaTa diagramas erTi
dasawyisi da randenime dasasrulli SeiZBeba hgondes. masSi
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eqspertebi

(e

menejeri
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meTodikis gacn. dasma
/\/ prob B. gadawyv.
savaraudo gzebi
~
prob B.gadawy. @
e — gzebis anallizi gansazRvra —
— S——~F
\ RonisZiebaTa
k-m \ > dadgena ¢
eqsp.SeFasebebis Faqtorebis
dadgena

anallizi
v

~ T~
Tanxebis
dazusteba

nax.3.5. UseCase ordoniani diagrama:
SemsrulebBebiTa (Actors) da procedurebiT (Actions)

monawi Beobs randenime "rolis" Semsrulebeli (mag., menejeri,
egsperti-1, egsperti-2 da aS.). nrgva B kuTxedebSi moTavsebu I ia
maT mier Sesasrullebeli proceduraTa dasaxelebebi.
procedurebi SeiZleba Sesrull des mimdevrobiT an paraleBurad.
kBasebisa (Class-D) da intaragtiurobaTa (Sequence-D,
Collaboration-D) diagramebis asagebad saWiroa oo-mode Bl irebis
safuZve B ze ganisazRvros kMBasTa dasaxelebebi (nax.3.7, 3.8-1,
3.8-2), maTi atributebi (monacemebi) da Fungciebi (neTodebi).
mindevrobiTobis diagramaze Setyobinebebi da operaciebi
dalagebulia maTi Sesrulebis mimdevrobiT, ag mTavari droa.
Tanamogmedebis diagramaze kargad Cans kHBasebs Soris
informaciis gacvla Setyobinebebisa da meTodebis gamoyenebis
safFuZve B ze. an etapze sasargeb B oa "arsTa damokidebu Nebebis
meTodis" (Entity-Relationship-Model) gamoyeneba (ix. | Tavi).
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[3F-mighal

nax.3.6. aqtiurobaTa diagrama

M“‘h_l dg:_u'bn—?.
s fnbahao-l: nt affodeyfn-7: int
s Fnlgha-2: varchar affodafn-9: char
sfSodaha-3: char afobeygn-11- float
Bgmexga-l( ) gmergad()
:{F'ﬁﬂﬂ'i(( : Apmeyma-llX )
ReRRa-

nax.3.7. kBasebis diagrama
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apodeTbatryigial }

,1|.

Zdbba2 [}
|

[
nax.3.8.1. mimdevrobiTobis diagrama

F 3

Ighgrdabighal [ } , gosbarl
Fghgedabigha2 [}
Fphdipuygpun
Zalbgbal [}
Fba2
ZdmbaZ [ } Igpgrlabs-3 [ }

Fashad
Owa-ﬂdlﬁnﬁah{ y

nax.3.8.2. Tanamoqmedebis diagrana
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Class-D k Basebis diagrama gamoiyeneba kMWBasebisa da maT
Soris kavSirebis (Class-Assotiation-D) aRsawerad. kavSirebi
kBasebs Soris oTxi tipisaa: asociaciuri an relaciuri (a),
agregatulli (ag) da memkvidreobiTi (c). maTi grafikuli
aRniSvnebi mocemulia 3.9 naxazze.

yofagcevis diagramebidan Cven ukve ganvixiBeT Activity-D
da Interaction-D. arsebobs agreTve kNasebis mdgomareobaTa
diagrama anu State-D (ix. nax.3.10). igi aRwers mogmedebebs,
obieqtTa mdgomareobebs, ndgomareobaTa gadasv Bebs da mov Henebs.

Jemobarl

A
ﬂ.ﬂ!ﬂ-3 /Sgl ag2

nax.3.9. kWBasTa kavSirebis diagramna

misi gamoyeneba yveBa kBasisTvis araa saWiro. aucillebelia
maSin, rodesac kBasi SeiZleba imyofebodes ramdenime
mdgomareobaSi da TiToeul maTganSi igi iqceva sxvadasxvanairad.

realizaciis etapze aigeba komponentebis diagrama
(Component-D), romelSic igulisxmeba progranulli kodebis
(CPP, H, DLL da aS.)) damuSaveba (nax.3.11). proegtis bolos
aigeba ganTavsebis diagrama (Deployment-D), romeBic aRwers
komponentebis ganawi Bebas "k B ient-server” gse BSi (nax.3.12).
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nax.3.10. mdgomareobaTa diagrama
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nax.3.11. komponentebis diagrama
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3a%ak
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dezafdoh ol
Tudydan [
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nax.3.12. ganTavsebis diagrama
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4, sakontroBlo kiTxvebi da
savar_j iSoebi

ras warmoadgens obieqti da kBasi ?
ras niSnavs inkafsulacia ?
ras niSnavs kBasTa memkvidreobiToba ?
ras niSnavs po B imorFfizm ?
ras niSnavs monacemTa abstragqtulli klasi ?
ras niSnavs termini obieqt-orientirebulli ?

7. riTi gansxvavdeba tradiciulli daprogramebis
meTodi obiegqt-orientirebullisagan ?

8. daprogramebis romeli enebia obieqt-orientire-
bulli da rogoria maTi ganviTarebis gza ?

9. ra gansxvavebaa C da C++enebs Soris da rogoria
maTi gamoyenebis efeqturoba ?

10. rogor xdeba obieqtis mdgomareobis statikuri
mode B is warmodgena ?

11. rogor xdeba obieqtis mdgomareobis dinamikuri
mode B is warmodgena ?

12. ra aris klasis atributebi da meTodebi ?

13. ra roli agvs Setyobinebas kBasTa Soris
damokidebu BebaSi ?

14. ra saxis erTierTobebi arsebobs kBasebs Soris,
obieqtebs Soris ?

15. ra aris generalizacia da specializacia ?

16. aageT kMasebis diagrama sferosaTvis ~Beqcia-~.

17. aageT memkvidereobiTi kavSirebis gamoyenebiT
kBasTa diagrama ~cxove Bebi~.

18. aageT obieqtTa diagrama sferosaTvis “marketi-~.

19. daaproeqteT amocana "bibBioTeka: wignebis gatana
da dabruneba-~.

N
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