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| Tavi

UML-uniFficirebulli modelirebis ena
11. programulli paketebis agebis etapebi

marTvis organizaciulli sistemebis obieqt-orientirebulli
daproeqtebisa da modelirebisaTvis dReisaTvis yvelaze
srullyofilli da popularulli ideo B ogiaa anerike 11 mecnierebis,
g. buCis, j. rambos da i. jakobsonis UML-unificirebuli
modelirebis enis tegnoBogia [1]. esaa marTvis sistemnebis
progranuli uzrunvelyofis damuSavebis Teoriuli da
instrumentu i saSualebebis erToblioba, romelic jgufur
tegno B ogiebs (CASE) miekuTvneba da cnobilia Software
Engineering saxe BwodebiT [2].
progranu B i paketebis Segmna UML-tegno Bogiis mixedviT
OTx etapad xorcieldeba (sakvBevi obieqtis avtomatizaciis
moTxovni Bebebis dadgena, misi obieqt-orientirebuli (00)
analizi, oo-daproeqteba (detalluri done) da reallizacia
(programuli kodi). 11 naxazze mocenulia es etapebi, sadac
oo-modelireba statikuri da dinamikuri diagramebiT (D)
xorcieldeba.
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1.2. obieqt-orientirebulli midgonma:
kB asebi da obieqgtebi

obieqti (Object) ganixi Beba, rogorc garkveu b arsi (Entity),
ronmelic xasiaTdeba mdgomareobiT (monacemTa erToblioba)
da qceviT (Fungciuri progranebi). obieqtis gceva anu reagcia,
romlis drosac nmisi axali mdgomareoba ganisazRvreba,
damokidebu Bia garedan mosull informaciaze, Setyobinebebze.
vinaidan obieqti umTavresi cnebaa, igi sawyisia obieqt-
orientirebuli daprogramebisa, aniton didi mniSvne B oba aqvs
mis sworad gagebas.

rogoria obieqtis “informaciulli ujredis~ agebu Beba. 1.2
naxazze ganxi Bullia obieqti-studenti, romelic realluri
samyaros nawiBia. igi kafsulirebulia, rombis SigniTac
moTavsebu Bia birTvi obieqtis Tvisebebis aRmwer monacemTa
e Bementebi S#(studentis nomeri), NAME (gvari), AGE(asaki)
da sxv.

_ daswreba
meTodebi S# Jo—
moswreba
procesebi NAVE:  Gula
datvirTva
Funqciebi AGE: 19
axali . : kafsulla
el ‘\

nax.1.2. “informaciulli ujredis" agebulleba

kaFsu BaSi SeRweva da monacemebis damuSaveba garedan yvela
Tungcias ar SeuZl ia, arsebobs winaswar gansazRvrulli meTodebi,
procesebi an Fungciebi, romel Tac zogadad servisu bi progranebi
SeiZleba vuwodoT.

maT agqvT unari SeaRwios kafsuBaSi da daanuSaos monacemebi.
ed. informaciuli obieqti kafsulirebuli monacemebis da
maTi dasamuSavebe Bi meTodebisagan Sedgeba.
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monacemebi gansazRvravs obieqtis mdgomareobas,
xolo meTodebi _ obieqtis qcevas, mis reaqcias garedan
mosull Setyobinebaze.

studentis monacemebis damuSaveba SeuzBia mxoBod sanm
Funqcias, rogorebicaa daswreba, moswreba, datvirTva. Tu
movida Setyobinebha swored am inFormaciis misaRebad, maSin
obieqti (kafsulla) cnobs maT. sxva SetyobinebebisaTvis
monacemebi damaBulia. Tu saWiroa axali funqciis damateba,
is winaswar unda moTavsdes “kafsulaSi~.

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 realluri an warmosaxviTi samyaros nawili,
individuaBuri egzempBaria. is arsia (Entity) da gaaCnia
unikaBuri identifikatori, romBiTac sxva arsebisagan
gansxvavdeba. obiqts agvs individualuri Tvisebebi, romBebic
gamoixateba monacemebiT (atributebi, cvladebi) da qceviT
(reTodebi, Fungciebi) garenoSi. Oobieqtehs Soris konunikaciebi
xorcieldeba Setyobinebebis gadacenmiT.

miRebuBi Setyobinebis safuZvelze obieqtSi agqtiurdeba
Sesabamisi meTodi, romelic mis gcevas gansazRvravs da SeuZl ia
gadaiyvanos igi sxva mdgomareobaSi (icvleba atributebis da
cv Badebis mniSvne I obebi).

obieqtis mdgomareoba xasiaTdeba statikuri komponentiT
(atributebi) da dinamikuri komponentiT (atributTa
mniSvne I obebi).

obiegtis qceva miuTiTebs imaze, Tu rogor icvleba misi
mdgomareobebi da sxva obieqtebTan urTierTmimarTebani.

Oobiegtis cneba daprogranebis enaSi pirvelad gamoyenebu
igna Simula-Si, xoB o nisi zemoaRniSnuli kBasikuri ganmarteba
mogvca amerike@ma mecnierma gradi buCma.



kBasi aris erTi tipis obieqtebis simravle, romell Tac
aqvT nmsgavsi struqtura da qceva. 13 Nnaxazze naCvenebia
kBasis magaliTi.

St 8505
daswreba Class-Name nino
S # 19
moswreba NAME: . . .
- AGE: St 8502
datvirTva o narika
- 22
kBasis
meTodebi object: studenti
S#: 8501
) . giorgi
ob-raod.: 5 18

nax. 1.3. kHasi

vinc icnobs monacemTa relBaciuri bazebis Teorias da
arsTa - damokidebu BebaTa (Entity - Relationship) mode N is agebis
sakiTxebs, advi Bad SeamCnevs garkveull anall ogias saproblemno
sferos konceptualluri modelis, Bogikuri strugturisa da
misi Fizikuri organizaciis reallizaciasTan. msgavseba Semdegi
TvalsazrisiT SeiZBleba ignes ganxiBuli: kBasi studenti
eTanadeba 1.4 naxazze warmodgeniBi konceptuaBluri sgenis
Fragments.

an konceptualuri sgemis gadataniT monacemTa bazebis
B ogikur strugturaSi niviRebT sgemas, romeBic axBoa kM asis
modeB Tan. LNogikuri strugtura atributebisgan Semdgari
sgemaa, romelic obieqtebis statikur komponentebad movixsenieT
zenoT. kM asis obieqtebi ki eTanadeba an Bogikuri strugturis
qveS mdgar Fizikur Canawerebs (Canaweris unikaluri nomriTa
da velebis mniSvne B obebiT).

monacemTa relBaciuri bazebis TeoriaSi gamoiyeneba
monacemebisa da progranebis erTmaneTisagan izo B irebis principi,



Gt B (gard Gsaki) G

‘ studenti ‘ ol

moswrreba
d2

D

nax.1.4. arsTa-damokidebuBebis modeli

raTa ganxorcieldes maT Soris srulli damoukidebll oba.
monacemTa abstragtulli strugturebis gamoyenebiT es sakiTxi
dadebiTad igna gadaWrili.

obieqt-orientirebulli daprogranebis ena Flobs klasebis,
obieqtebis, maTi mniSvne D obebis damuSavebis meTodebis
realizaciis saSualebebs.

rogorc aRvniSneT, ZiriTadi principi monacemebis
kafsu B irebaSia. kWBasi ki Tavisi bunebiT monacemTa axali
tipia, romelic igmeba TviT momxmarebBis mier. rogor unda
gvesmodes es sakiTxi?

daprogramebis enebSi aris monacemTa standartulli tipebi
(magaliTad, int a), romelic acxadebs a cvBads mTelBi TipiT.
es a programisaTvis obiegtia.

Tu enas agvs monacemTa axalli tipis Segqmnis SesaZlebl oba,
es mis simZBavreze miuTiTebs, magall iTad, C++ enis fragmentis
moSve BiebiT gamovacxadoT Magistrant rogorc axalli kHBasi:



class Magistrant {

private:
char Name [20];
int Age;
char Specification [30];

public:
Input-Name (NAME);
Input-Age (AGE);
Input-Spec (SPEC); };

void main(void) { // da misi obieqtebic
Magistrant M1, M2, M3.....;
-}

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 gansazRvravs monacemebsa (Name, Age,
Specification) da TFunqciebze (Input-Name, Input-Age, Input-
Spec) mimarTvis SesaZBeb B obas. 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 B ignas obieqtis garedan. ganxi Bu i
magaBiTis ganzogadebiT SeiZBeba davaskvnaT, rom kHBasebis
safuzve s monacemTa abstragtulli tipebi warmoadgens.

asxvaveben procedurull da monacemTa abstragciebs. pirveli
call-calke ganixilavs proceduris mizans, mis Sinagan
real izacias da monacenTa abstragcias. es ukanaskne Bi niSnavs,
romn saWiroa mxo Blod imis codna, Tu ra operaciebs asrullebs
mocenu Bi programuli moduli. Aaraa aucillebeli vicodeT,
Tu romel monacemebs amuSavebs (isini damaBlulia) da rogor
srulldeba es operaciebi.



13. klasTa ierargia, memkvidreobiToba
da polimorFfizmi

obieqt-orientirebuli daprogramnebis stillis sabazo
principebia inkaFsulacia, memkvidreobiToba da po R imorfizni.
pirve I i maTgani wina paragrafSi ganvixi BeT da kBasis cnebande
mivediT. k Basebs Sorisac arsebobs garkveu li damokidebu N ebani.
ras niSnavs es ?

Tu arsebobs garkveu li kNasebis bibBioTekebi, romlebic
Seqnni Bia an momentamde, maSin sasurve I 1a moxdes maTi ganoyeneba
axali amocanebis gadasawyvetad. Aaxali kWNasebi unda
ganisazRvros arsebullis bazaze, moxdes maTi gafarToeba da
modiFfikacia. yovelbive es nniSvneBlovnad amcirebs axali
sistenebis daproeqtebisa da reallizaciis vadebs. swored amaSia
obiegt-orientirebuli daprogramebis meTodis efeqturobis
saidum I oeba.

ori kBasidan erTi bazisuri, xolo nmeore warmoebullia.
1.5 naxazze naCvenebia martiv-memkvidreobiTi (single inherit-
ance) da mraval-memkvidreobiTi (multiple inheritance)

ierarqiuli kavSirebi.
sabazo klasi

L« | ¢ |

* 4 nax.1.5
“ warmoebu I'i “

kBasi

sabazo kBasi SeiZleba iyos abstraqtulli, romelsac TviTon
ar gaaCnia konkretulli egzemplBari, magram gamoiyeneba sxva
warmoebu B'i kBasebis misaRebad.

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

polimorfizmi. obieqt-orientirebull daprogramebaSi
inkafsuBaciisa da menkvidreobiTobis gverdiT mniSvne I ovani
adgiBi ukavia polimorfizmis cnebas. is berZznulli sityvaa
polymorphism da “mravall Formianobas~ niSnavs. esaa obieqtis
Tviseba, romelic uzrunvelyofs erTsa da imave Tungciebis
gamoyenebas sxvadasxva anocanaTa gadasawyvetad. anocanebi SeiZ B eba
moiTxovdes Fungciebisa da maTi argumentebis sxvadasxva i pebs,
rasac po Bimorfizni advi Bad wyvets ew. virtualuri funqciebiT
(virtual function) an FunqciaTa gadatvirTviT (overloaded
function).

monomorfull sistenebSi yove 1 Fungcia da misi argumentebi
mxo Bod erTi tipiTaa SezRuduli. MnagaliTad, Cveu Bebisanebr
C enaSi saWiroa daiweros ori sxvadasxva Funqcia int- func
(int, int) da float - func (float, float), Tuki gvinda or nTel
ricxvze an or namdvill ricxvze ariTmetikuli operaciebis
Catareba (nax.1.6).

polinorfiznis idea C++
enaSi  saSualebas gvaZlevs
davweroT mxoBod erTi func
(a,b) fFungcia, Semdeg ki
argumentebis tipebis
analizis safuzvelze enis
kompi Batori TviTon airCevs,
Tu romeli operaciebi
Seasrull os.

func int
| angarisi-2 | angariSi-3

func float func Charll

nax.1.6
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1.4. kBasTaSorisi kavSirebi

kavSiris asociaciebi kHWasebs an obieqtebs Soris mravalli
saxisaa, mag., 11, LM, M:N. esaa tipuri maTematikuri asaxvis
Fungciebi, danokidebu Bebani k Basebsa da mis e Bementebs Soris.
SeiZ B eba ganvixi BoT agreTve iseTi damokidebu Bebebi, romBebic
strugturull nowesrigebas emsaxureba, magall iTad, k B asifikacia
da agregacia. pirveli maTgani aerTianebs obieqtebs garkveuli
kriteriumebiT, romBebic msgavs, magran araidentur Tvisebebs
eyrdnoba. Mneore ki mTelisa da Semadgene B'i nawi Bis mimarTebis
Tipuri asaxvaa. 1.7 naxazze naCvenebia sgematurad kMNasebs
Soris asociaciuri (2), relaciuri (b), memkvidreobiTi (g) da
agregirebulli (d) kavSirebis gamosaxva.

1 )
{Class Al / 3
~.__?SS_. d 1Class ﬁ'

. =
:j_tllass R} ¢ ] .
e E - ! Class M3
{Class H Bty

nax.1.7.

- asociaciuri (Assotiation) niSnavs sementikur kavSirs
kBasebs Soris. is SeiZleba gamoisaxos

erT- an ormimarTuBebiani (igivea, rac uisro) xaziT. isari
gviCvenebs Setyobinebis gadacemis mimarTu Bebas. asociaciuri
kavSiris reallizeba xdeba erT kBasSi damatebiT meore kHasis
atriburtis CasmiT. es hgavs pirveBadi (Primary) da meoradi
gasaReburi atributebis SeerTebas.

- relaciuri (Dependency) niSnavs erTi klasis
danokidebu Bebas meoreze. igi erTmimarTuBebiani wyvetili
isriT ganoixateba. masSi damatebiTi damakavSirebe B atributebi
ar gamoiyeneba.

12



- memkvidreobiTi (Generalization) asaxavs ~genetikur-~,
ganzogadoebu B kavSirebs kNasebs Soris. aseT dros erTi
kBasi (Svili~) nTHianad iRebs meore kHBasis ("mSobeli~)
yvela atributs, meTods da kavSirebs.

agregirebuli (Aggregation) niSnavs kavSirs mTeli-nawi k1.
magaliTad, avtomobi B - Zara, Zravi, saburavebi da aS.

dasasrulls, SevajamoT ZiriTadi mosazrebani:

_ obiegt-orientirebulli daprogranebis tegnologiis
gamoyeneba efeqturia didi da rTulli dasaproeqtebeli
saprobBemo garemosaTvis;

_ obiegt-orientirebulli modelirebis ZiriTad elenents
obiegti Seadgens, romelSic kafsulirebulia misi Tvisebrivi
monacemebi da damuSavebis TFungciebi (meTodebi);

__ obiegtebis abstraqciiT, strugturulli mowesrigebiTa
da maT Soris garkveuli memkvidreobiTi kavSirebis asaxviT,
igmneba k Basebi, subk Basebi da metak Basebi;

_ obiegt-orientirebuli daprogranebis disciplinis
ZiriTadi kvBevis sagania obieqtTa mdgomareobisa da gcevis
mode B irebis procesebi.

1.5. UML etapebis diagramebi

UseCase-D diagrama uCvenebs SemsrullebBebs (Actor),
gamoyenebu B SemTxvevebs (Action-fFungciebs) da maT kavSirebs
(nax.1.8); yovel UseCase-funqcias (ovalls) Seesabameba erTi
dinamikuri modeli, romelic Activity-D diagramis saxiT
Formirdeba (nax.1.9).

agtiurobaTa diagramas erTi dasawyisi da randenime
dasasruli SeiZlBeba hgondes. masSi monawi Beobs randenime
"rolis" Semsrullebeli (mag., Begqtori, studenti, dekani da
a.S.). mrgvaBkuTxedebSi moTavsebu Bia maT mier Sesasrulebel
proceduraTa dasaxe Bebebi. procedurebi SeiZBeba Sesrull des
mimdevrobiT an paralelurad.

13



nax.1.8. UseCase diagrana:
SemsrullebBebiTa (Actors)
da procedurebiT (Actions)

nax.1.9. agqtiurobis diagrama

14



kBasebis diagramebis (Class-D) asagebad saWiroa oo-
mode B irebis safuZvelze ganisazRvros kBasTa dasaxe lebebi
(nax.1.10), maTi atributebi (monacemebi) da Funqciebi (meTodebi).

Top Package::Lectors Top Package::Students
-L_ID :int -St_ID :int
-LectName : string -StName : char
-Sex : bool -FName : char
-Status : string -Age : int
-Age : int -Sex : bool
-GroupNum : char -GroupNum : char
-Disciplin : string -Phone : char
-Phone : string +Input() : void
+input() +Delete() : void
+delete() +Modify() : void
+modify()
+Pay() : float
+HandMoney() : float

nax.1.10. kBasebis diagrama
intaragtiurobaTa diagramebi (Interaction-D) Sedegeba
mimdevrobiTobebisa (Sequence-D) da TanamogmedebaTa
(Collaboration-D) diagramebisgan.
mimdevrobiTobis diagramaze (nax. 1.11) Setyobinebebi da
operaciebi dalBagebulia maTi Sesrulebis drois mimdevrobiT,
anu aq mTavari drois faqtoria

| Bl

| e | Gl
'..'Hu.-l-:p-

l.-*—'f'qm

-

Fh*-:s..':.'-c:l ﬂ

nax.1.11
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Tanamogmedebis
diagramaze (nax.l1.12)
kargad Cans k Basebs Soris
informaciis gacvla
Setyobinebebisa da
meTodebis gamoyenebis
safuZzvelze, anu kHBasTa
Soris urTierTgnedebaze
gadaitaneba yuradReba. am
etapze sasargeb B oa "arsTa
damokidebu Bebis meTodis"
(Entity-Relationship-Model)
gamoyeneba.

Messaged \

\

Message2

nax.1.12

Class-D kBasebis diagrama gamoiyeneba kWNasebisa da maT
Soris kavSirebis (Class-Assotiation-D) aRsawerad.

rogorc aRvniSneT ($1.4), kavSirebi kMBasebs Soris oTxi
tipisaa asociaciuri-a, relaciuri-r, agregatulli-ag da
memkvidreobiTi-c. maTi grafikuli aRniSvnebi mocenulia 1.13

naxazze.

et

Jtosba-5

nax.1.13. kBasTa-kavSirebis diagrama
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yofagcevis diagramebidan Cven ukve ganvixiBeT Activity-D
da Interaction-D.

arsebobs agreTve kHBasebis mdgomareobaTa diagrama anu
State-D (nax.1.14).

@uﬂﬁ@ﬂ Exm., ki %
ﬂéﬁafmmm habﬂmm

-W'-Eaﬂ-' Tangps
aat"- qu 1...';,.1.:
gaﬁﬂamﬁabﬂcrm
Babhadiss

nax.1.14. mdgomareobaTa diagrama

igi aRwers mognedebebs, obieqtTa mdgomareobebs, ndgomareobaTa
gadasvlebs da movBenebs. misi gamoyeneba yvelBa kBasisTvis
araa saWiro. aucilebeBia maSin, rodesac kWNasi SeiZlleba
inyofebodes ramdenime mdgomareobaSi da TiToeul maTganSi
igi igceva sxvadasxvanairad.

realizaciis etapze aigeba komponentebis diagrama
(Component-D), romelSic igulisxmeba progranuli kodebis
(CPP, H, DLL da aS.) damuSaveba (nax.1.15).

H—mu C PP-!E-.!I.ul;:u EXE B ™

4 -

nax.1.15. komponentebis diagrana
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daproeqtebis bolo etapze aigeba ganTavsebis diagrama
(Deployment-D), romelBic aRwers komponentebis ganawi lebas
"k Bient-server" gselSi (nax.1.16).

Anbuggina
dabak
oo gy Jegea
asingfigioma
Tak@gdak badgdor
hgtgata v rgmdognds
drogfidab ot
Tudqdan [
k] a7

nax.1.16. ganTavsebis diagrama

1.6. sakontroll o kiTxvebi da
savar_jiSoebi

1. ras warmoadgens UML tegnolBogia da ra etapebisgan
Sedgeba 1igi ?

ras aris klasi da obieqti ?

ras aris inkafsullacia ?

ras niSnavs kBasTa memkvidreobiToba ?

ras niSnavs poBlimorFfizmi ?

ras niSnavs cneba obieqtorientirebulli ?

rogor xdeba obieqtis mdgomareobis statikuri modelis
warmodgena ?

8. rogor xdeba obieqtis mdgomareobis dinamikuri modelis
warmodgena ?

9. ra aris klasis meTodebi ?

NOoOObhowd
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10. ra aris Setyobineba ?
11. kMasTaSoris romel kavSirebs icnobT ?
12. aageT UseCase diagrama - Begcia~.
13. aageT Activity diagrama “codnis Sefaseba~.
14. aageT Class-Ta diagrama sferosaTvis “marketi-~.
13. aageT Sequence da Collaboration diagramebi “hibNioTekaSi
wignebis gatana-dabruneba-~.
14. aageT Class-Assotiation diagrama saprobBeno sferosaTvis
“leqcia~.
15. ras warmoadgens Component da Deployment diagramebi ?
16. daapoeqteT UML-diagramebi Semdegi saprobleno
sferoebisaTvis:
a) “kaTedra~, “dekanati~, “universiteti~
b) “mini-marketi~, “super-marketi~, "maRaziaTa qseli-~.
g) “anabrebi~, “kreditebi~, “hanki~.
d) “xel fasebi~, “pensiebi~, “buxhall teria-~.
e) "polikNinika~, “registratura~, "anall izebis Baboratoria-.
v) mimRebi~, "nozologiuri ganyoFi Bebebi~,
“saoperacio~, “saavadmyofo-~.
z) “fexburTelTa sakBubo gundi~, “Cempionati~ (mag.,
evroliga).
T) “muzeumi~, “Teatri~, “turistulli biuro-~.
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Il Tavi
model irebis instrumenti MS-VISIO

2.1. progranulli paketis Ms-Visio
samuSao garemo

programu i paketi Ms-Visio maikrosofTis axali
sainformacio tegno B ogiaa, romelic kompiuterulli sistenebisa
da gse Buri tegno B ogiebis daproegtebisa da mode B irebisaTvis
gamoiyeneba. igi instalirdeba Microsoft Visual Studio.NET paketiT,
Tavsdeba vindousis mTavar meniuSi:

Start | Programs | Microsoft Visio.

2.1 naxazze naCvenebia am paketis samuSao garemo. mis
marcxena mxares Category-Si moTavsebulia  nmiznobrivi
sagaRa B deebi, xoH o mar jvniv Template-Si arCeuli sagaRall dis
Sesabamisi tipuri SabBonebi (kBasebi). mag., Cvens SemTxvevaSi
Database-s Seesabameba Database Model Diagram, ER Source Model
da sxv.

& Microsoft Visio

Cabegary Template

C3 Block Diagram [=

1 Buibdlirng Plar [
| <1 Database

) Electrical Engiresring IJ

1 Flowchart -

23 Farmies and Charts ]

C1Map Dﬁﬁ""ﬁ;r‘;ﬁ'

0 Mechanical Erdirsering

3 Matwiork E._

) Crganization Chart

2 Process Engineering [|:|] T
Z3 Progect Schedule
nax.2.1. [ Softwarng ER. Saurce Modd
sanuSao garemo 3 Weth Ciagran =
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2.2. ER - diagramis vizualluri ageba

Ms-Visio samuSao garemoSi avirCioT ER Source Model, maSin
ekranze gamova arsTa-danokidebu Bebis (Entity-Relationshilp) sgemis
asawyobi instrumentebis paneli da carieli forma (nax.2.2).
pane lidan formaze maosiT unda gadmovitanoT (drag and drop)
saWiro elementi (mag., Entity). esaa arsi, romelsac eTanadeba
relaciuri cxrilli (Table).

Microsoft Yisio - [Drawingl:Page-1]
E File Edit Yiew Insert Format Tools  Shape |

D-2deH SRY & BbE

|N|:|rmal | - | Arial - 1Zpt, -

Shapes —— X [+% "0 PO B [
[F] Entity Relationship =

| Table1-¢——!Tablez

Viewl

13|:l| | I14n| [ 15|Zl| T 1Ei|:l| [ 1?n| [ 1=an| | I1gn| | I2nn|

Wy M4 Page-1 /

nax.2.2. ER modelis agebis instrumenti
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masSi

uda CavweroT cxrillis da atributTa saxelebi
(ix.nax.2.3), agreTve sxva parametrebi (mag. pirve ladi da meoradi
gasaRebi, indegsuri kavSiri da aS.).

< ||F'I I-|F|I|FFI I:"-
o
- & - £
"E_ 1 Laciars
=] |PH |LeciD
= : L asts mimee
= | Firstsamn
=] é, SEmfun &
r‘_ 1 Bax
= E Rty
1 Wioirk Chaie
B i Phaln
| ] 1 Flearnsa
w- | AiaEE
-] 7-.. ———
.I-I 4 F K|y Page-1 S
nax.2.3. cxrili
Bleqtorebi
gansazRvra. isari

amas yvelafers vakeTebT Tanjris
gveda mar gvena nawi B Si, sadac gamoitaneba
moniSnu b1 cxri bis Sesabamisi Tvisebebis
aRmweri instrumenti (ix.nax.2.4).
cxrillze Lectors oTxi nawi Bia. marcxena
nawi BSi Tavsdeba PK,FK an I (pirve Badi
da meoradi gasaRebi, indegsi). pirve Badi
gasaReburi atributis saxeli qveS-
gaxazu lia. ase aigeba bazis yvela
saWiro cxrili. Sendeg instrumentebis
pane Bidan gadmoitaneba Relationship-
komponenti, romBiTac or cxrils
SevaerTebT. ag mniSvne B ovania “mSobel -
Svi i~ (Parent-Child) cxri Bebis sworad
mimarTulli ynda iyos mSobUNisken

(memkvidreobiTi kavSirti).

nax.2.4. _atributebis saxe D ebis

E Categories:
e[ Defiion
% ﬁ) PhysicalName| Data Type |Req'd| i ‘ hotes — pdd |
7 IP:dme?:;sID | |LecD 5l Siqned Mumber LeclD idenFifiesLecturs —
g Tigger | |Lastame  SBCS arChar(10) [ Lastameis f Lectors Remove
E&F Check | |Firthlame  SBCS YarChar(10) [l Fisthame i of Lectors m
@' Extended Ec: Small Signed Mumber [ statusis of Lectors —
otes e Sinall Trug/False [ sexiscf Ledors Hove Ly
|| Money sinal Manzy(10,2) O [ muneyisof s
| |WorkDate Gl e O [ woaeiscLectors Maee Do
| [Phuto Fidure (] [ Photoiscflecos -
| |Phane SBCS VarChar(10) [ [ Phoneis of Lectors
b\ Liress SBCS YarChar(10) [ [ Adesisof Lectors
Se

vseba cxrillSi
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isarze dawkapunebiT ganodis damatebiT Fanjara qveda nawi B Si,
orive cxrillis (Parentda Child) atributTa siiT. aq SevarCevT
damakavSirebe I gasaRebur atributebs da Associate RiBakiT
davanTavrebT process. “SviBSi~ Sesabamisi atributis win
gaCndeba FK (nax.2.5). Tu kavSiri aRar gvWirdeba an SecdoniTaa,
maSin gavaaqtiurebT mas da avanuSavebT RiBaks Disconnect. FK
gagreba cxrilidan. amgvarad SeiZBeba aigos sakmao sirTulis
arsTa-damokidebu Bebis modeli.

L P 1 P P B B B P
__' Hislus | | Lacaois: |
= FH | Bausil gy —-—gP® | Lecl

;:. Hame LasiNams
= H H FirsEMams
=1 FH1 | StituslD

- S
= Monay

-", VWorklmis
et PRais

= P
__. s

nax.2.5. ori cxrillis dakavSireba

View-komponenti gamoiyeneba ramdenime cxrillis erTad
damuSavebisaTvis moTxovnis (Query) safuZvelBze. misTvis
saWiroa Seivsos konkretulli velebi arsebuli cxrilebis
msgavsad. amisaTvis  View-ze dadgomisas gaaqtiurdeba
specialuri fanjara, romelSic Caiwereba misi Tvisebebi.

2.2. UML - diagramebis vizualuri ageba

ganvixi BoT UML-tegnoBogiis etapebisaTvis diagramebis
vizualluri agebis procesi MsVisio-s gamoyenebiT. 2.6 naxazze
virCevT Software-s ZiriTadi meTodebiT.

Semdeg UML Model Diagram-is arCeviT gadaval T Formaze
komponentebis palitriT (nax.2.7).
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Category Template

[_7] Block Diagram -
[ Building Plan EI )
[C] Database

[C] Electrical Engineerin:

O Flowechark - B
[C7 Forms and Charts
[ Map

[C1 Mechanical Engineer
[C] Mebwork,

[ ©rganization Chark
[C7 Process Engineering
[C7 Project scheduls

[ =5 Software:
[C7 Web Diagram a

UML Model Diagram

Enterprise Application

Windows User Interface
Prograr Struckure

nax.2.6. programebis daproeqtebis
instrumenti (Software Engineering)

Shapes qveS avirCevT diagramis tips, magaliTad UML
Use Case da Semdeg misi Sesabamisi instrumentebis panelidan
maosiT Formaze gadavitanT CvenTvis saWiro komponents (Actor,
UseCase) SevaerTebT maT Sesabamisi kavSiris xazebiT
(Communicate, Uses, Extends) da a.S. komponentis daniSnu ll eba
gamoitaneba masze kursoris SeCerebiT (nax.2.8).
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Microsoft Yisio - [Drawingl:Use Case-1]

Fle Edit Wiew Insett Formatk Tools  Shape  UML  Window
D-BHaS8 SRY I BRY 9o |

B 7 U S
40
|I|I|I|I||

Marmal * Arial - 1Zpt. -

0 0 I
|I|||||I|||I|||||||||I|I|I|I|||I|I|I|I|| |||||||I||

a

SUE SO ] e e ) L <

Shapes

[ UL Activity

[F UML Collaboration
[F uML Componert

[F UML Deployment

[F urL Sequence

[F] UML Statechart

[F] UL Skatic Skructure
[F] UML Use Case

="
LzaCasas

Pachage

Communi...

|||I|||||||IIEII:llF:|||||||||||||||I2I2|H||||||||||||||IIEI‘?H||||I|I||||||||I2I?H|||||||||||||||I2I8|H||||||I|I|||I||I3IDH||I|I|I|I|||I i

nax.2.7. UseCase-diagramis ageba Fformaze

diagranis e Bementebs saxe Bebi mieniWeba masze maosis marcxena
kBaviSis dawkapunebiT gamotanill TanjaraSi (nax.2.9).

garTulli Fontebis arCeva SeiZleba e Dementze maosis mar jvena
kBaviSiT (nax.2.10). dasasrulls yveBafers SevinaxavT Save-
Ri BakiT.
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nax.2.8
Communicates
‘ Denotes where an actor
participates in a use casein
vour Deplovment diagram.

Tarne: I welfasis angarisi

Full path: I ML Swstern 1::Static Model: i Top

Stereobype: I::no sktereokypes = j
Wisibility: Iprivate j
Docurnentation:

nax.2.9

nax.2.10
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agtiurobis diagramis ageba. Shapes qveS avirCioT UML
Activity. ganoCndeba instrumentebis pane i (nax.2.11) da daviwyebT
naxazis konstruirebas. rogorc aRvniSneT, UseCase diagranis
yove I ovalls (Action) Seesabameba ~shapes o X
erTi agtiurobis diagrama.

magaliTad, 2.12 naxazi,
ronel Sic konkretuli
dasaxe Bebebi Caiwereba
anocanidan gamomdinare.

Start

nax.2.11

nax.2.12

B T T T T o T TR T e T T I d T T TS L e

i F “I|I| Lise Case-1 }.Etll
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kB asebis diagramis ageba. gamovitanoT axali gverdi
imave Formaze. 2.12 naxazze qvemoT Activity 1 gadavrToT

UseCase_1-ze, Semdeg formis Tavisufall adgilas maosis
mar jvena RilBakiT gamovitanT menius (nax.2.13) da avirCevT
pirvel striqons, romelsac gamoagvs 2.14 naxazi.

Insert UML Ciagram

Copy Drawin
=°pY d nax.2.13

B o &<

Paste

View ]

Insert UML Diagram 1'

Marne: Skatic Skructure-1

Ciagram

Ackivity
Collabor ation
Carmponent
Deployment
SeguUence

Use Case

nax.2.14 [2) (o4 I Cancel I

aq guwWirdeba Static Structure, romelic kBasTa diagranebis
asagebi instrumentia (nax2.15). gadmovitanoT Class-
komponenti Tformaze da maosis marcxena Rilakis 2-jer
dawkapunebiT gavaagtiuroT am kBasis Tvisebebis fanjara
(nax.2.16).

CavweroT kNasis saxeli,atribitTa dasaxe Bebebi tipebiTa
da xilBvadobis parametrebiT (public, private, protection).
danTavrebisTanave ekranze gamoCndeba 2.17 naxazze mocemuli
suraTi. kBasisi meTodebis (Operation) Casawerad 2.18 naxazze
naCvenebia fungciaTa saxeBebisa da xiBvadobis parametrebis
Setanis Tragnenti.
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nax.2.15

Calgres
< et st
Cperstions: trkeda I Vs -
m‘mm LI =" B et 1 . 4'
L Mama  CiiErng publc 1 L] [sagdrates I
Eﬁ-ﬂi'ﬁ- F_hara  CieTng publc 1
T Sshpll O shart prwvaln 1 [ I
Code: Goneisiion Optians DapetlD Ot privatn |1
[~ i] = prveds 1 hrew |
Prons  |Cisnng pevsie 1
Horery G Hoat priee | - "'MMI
Tl vecters S Tal | o ——
[ T l
] Lo ] cwn |
nax.2.16




nax.2.17

Cabegories:
Chais
¢mﬂ Operations
Qperation; -
I e | [ R T ——
-} o
fm— Dete  CFovod phabe | [] metwce | Dupleste |
?&Tm Moy  Crvod pivste  []  rstaree
Cinda Gereration Ophiors e yiRchiat prive g » LI
T, veetees /T4l | ™ e |
G |

nax.2.18

angvarad aigeba Class-Assotiation diagranis sxva kBasebic:
kaTedrebi, fakull tetebi, statusebi, jgufebi da aS. kHBasi
LecGr “Beqtor-jgufTa~ relaciuri kavSirebis cxrillia

saboBoo kBasTa kavSirebis sgema naCvenebia 2.19 naxazze.
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nax.2.19

programulli kodis avtomaturi generacia SesaZlebelia
kBasTa kavSirebis diagranis agebis Semdeg (nax.2.20). meniudan
avirCevT UML | Code | Generate, ris Semdegac gamoCndeba axali
kadri (nax.2.21). sistema SemogvTavazebs daprogramebis enis
arCevas (C#, C++, Visual Basic). aqve unda avirCioT proeqtis
saxeBi (Name), Browse-s gamoyenebiT programulli modu lebis
Casaweri katalBogi (Location), mag.,: D:\Gia\Visio-1\ da mar jvena
nawi B Si anovirCioT kNasebi, romel Ta daprogramebasac vapirebT.
naxazze yve la kBasia moniSnuli. davanownoT Sedegi RiBakiT
Ok.

2.22 naxazze naCvenebia kodis generatoris muSaobis Sedegis
Setyobineba, rom mag., monacemTa tipSi FaclD SeuTanxmeb I obaa
(anu pirvelad da meorad gasaRebur atributTa tipebi
gansxvavebu B 1a), agreTve Input, Delete, Modify-neTodebis aRwerisas
zednmetia void (nax.2.17).

vbrundebiT kNasTa diagramaze (nax.2.19) da vasworebT
Secdomebs. Semdeg xe Emeored SevasrulebT kodis generacias.
pasuxi gamova 2.23 naxazis Sesabamisad.
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UL | indow  Help
Models. .. E‘H A O
Stereotypes... —
. A-L->-|=
Packages. .. A
Ewerts,.. I I_%_
] T 1
= Code bl che
] Report.., Generate, .., |
: nax.2.20
E Wig » Preferences. ..
Options. ..

|| 10 ks g b o i W e 0 i, Pimrd e il barew i e of el | LT i
+ Lischeea - [uladn

Thai s bypa b parareten Tiletos” 0 sal fo v, Peersters ot bs @ s of "o

|| by b o e Plabl i bl P @ P BT
E e it ks Ed
5 |
nax.2.22

]
= ICDdE
2
~ | |There are 0 semantic errors in the model,

Code generation completed.

X

nax.2.23
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generatori Seqmnis Cveni kMBasTa kavSirebis Sesabamisi
diagramis programull kods C#-enaze (aseve SeeZBo mas C++,
Visual Basic an sxv. enis gamoyeneba). 2.24 naxazze naCvenebia
kataBlogi c:\Gia\Visio\ romelSic (nax.2.25) moTavesebullia
realizebulli kodis progranu Bi komponentebi (kNasis Fai lebi
- .cs, resursulli,pigtogranu bi,proeqtis da sxv. tipis Fai Bebi).
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TopPackage.sin progranis (nax.2.24) amuSavebiT gadaval T
.NET pHRatfornis samuSao garemoSi (nax.2.26). Department-
kBasis arCeviT gamova misi progranulli kodi (nax.2.27).

- E i |- R A & _*.il.,
A H | | e R R

o o Cs i v
e i .J e

=

§EI§IF

adubufiddal

f

nax.2.26

£ e O PAELIE GlaRE Bl L e ——]
H . 5 B
panlin Porisn i - Er-'l-'
pumiie phary Empashiom :..i":._‘u
IR w— .
pullalia sbas Toli . ...E._
Lkl WRCTE BER
EUvaUE BT el
T crvvens wala e
i
V
nax.2.27 . i vk Wniid B leinil ‘-M Ll
1 P AN
erivebs wuid Bsgiteil ek =z
| L T 1=
J |- =
147 ENN CLAIN BIFELITINN il il | ey =y
= pubde
‘H"‘—l .:J._l sinet Fes

L
F imm— e
4| - » 3 e —
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2.4. monacemTa bazis cxrillebis gamotana

2.26 naxazze naCvenebia .NET-pBatformis sanuSao garemno,
sadac SesaZlBebelia momxmarebe B Ta interfeisis ageba da
monacemebis gamotana bazidan. ganvixi BoT es sakiTxi.

davuSvaT, rom arsebobs romelime progranull paketSi
awyobi i monacemTa baza, mag., MsAccess, MsSQL_Server, Oracle
an SXxv.

moxmareb Bis interfeisis dasaprogramebBad da monacemTa
amosaRebad miTiTebuli bazidan, saWiroa programulli paketis
ADO.NET gamoyeneba. amisaTvis .NET-Si (nax2.26) meniudan
avirCioT:

View | Server Explorer.

ekranis marcxena zeda nawi BSi Data Connections-ze maosis
mar Jvena Ri BakiT avirCioT Add Connection. ganoCndeba damxmare
fanjara Data Link Properties, rome B1Sic unda SevirCioT CvenTvis
saWiro monacemTa bazis draiveri (nax.2.28).

B Data Link Properties ﬂ

Provider | Connection | Advanced | &1 |

Select the data pou want to connect ko:

OLE DB Provider(z) -

MediaCatalogDB OLE DB Prowider
MediaCatalogtergedDB OLE DE Provider
MediaCatalogw'ebDE OLE DE Provider
Microgoft Jet 4.0 0LE DB Provider
Microzoft OLE DB Prowider for SUL Server
Microzoft OLE DB Simple Provider
MSDataShape

OLE DB Praovider for Microzoft Directory Services ﬂ

nax.2.28

ag naCvenebia MsSQLServer-is draiveris magal iTi. Tu saWiroa,
maSin avirCevT Microsoft Jet 4.0 OLE DB-s.

draiveris arCevis Semdeg Connection gverdze (nax.2.29)
SevirCevT serveris saxel's (mag.,surgul),gadavrTavT UseWindows
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B Data Link Properties x|

Provider Connection |£‘«dvanced| Al I

Specify the following to connect to SAL Server data;
1. Select or enter a server name:

zurgul j Befresh |

2. Enter information to log an to the server;
% Use Windows NT Integrated security

" Use a specific uzer name and password;

Izer manme: I

Eazswand; I
[" | Blank passwordl I Allow saving password

3. 0 Select the database on the server:

{ |BusinProc -
DEFIRR —
ELComerce

b arkt

master |-

model
mzdb

Marthiwind ;'

] Cancel Help

nax.2.29
NT security da avirCevT monacmTa bazas (mag., ElComerce).
miviRebT 2.30 naxazze mocemul kadrs, romellzedac Cans
MsSQLServer-Si agebul E_Comerce monacenTa bazis cxrilebi
(Tables) da diagrama (DIAGRAM1). amgvarad, dakavSireba
bazasTan ganxorciel da.
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3% Microsoft Development Environment [design] - Start Page

File Edit Wiew Database Tools ‘window  Help
H--asdd@ i B2R O-«-E-B| )
= =y o . ot o ED ‘ ws: fdefault, hkm

Server Explorer 8 | Chbject Browser  Stark Pa
D% 8

= @ Drata Connections
EI 35- surgul.ELComerce. dbo
= [#2 Database Diagrams
- =2 DIAGRAMI
= [ ﬁ Tables

Category
: Ciky
: Clienti
: Factura Cnline Community
: Firmna
: Gakidwebi
: Masala arch Online
: Producki T

RentProduct Dl
- % Vigws ML Weh Services
= (& stored Procedures
[+ % Functions
(- (3 SURGUL.Markt. dbo My Profile
=l % Servers
H- & surgul

adlines

Wwiah Hu:u:’rlrlﬂ

E..

nax.2.30

Tu gavxsniT DIAGRAM1-s, maSin gamoCndeba ADO.NET-Si
asaxu li EIComerce-bazis cxrill TaSoris kavSirebis sgema
(nax.2.31).

Semdeg etapze 2.26 naxazis FanjaraSi meniudan virCevT: File
| Add New Item | Data Form Wizard.
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|

aniT SesaZlBebelia Formis ageba da monacemTa gamotana
ostati-programiT (Wizard). es programa TviTon warmarTavs
dialogs, rac aadvilebs muSaobas. aq mTavaria Cven sworad
SevirCioT cxrillebi (nax.2.32) da cxrilTaSorisi kavSirebi

Clienti Gakidwvehi
T | lientIT 3 |_T | GakidwID
__|Mame | ClientIl»
it __|ProdiD

Adress F.aod
el 3 : ZomErt

PremCod Tanxa

] Tarigi

Eit"g" N CateglD

T | ity Il
| |Mame == Category
__|9wekana E‘ CategID

Marme

Producti el

9| ProdID .

Marne *“{ RentProduct
|| TwitGirek i | RentProdID:
| 3azakFasi ProdID

MasID Harji

: Sherosavali
Mogeba
Masala | Rentabel
| T [ MasID Tarigi
| MazalSameli =
P Lo Factura
R W | FacID
Firma | FirmiID
T | FiernID | Prodio
Marne | <ateqID
|| CityID Prodfacd
| Bdres : ZomErt
| Tel Tanxa
___|Fax Tarigi

(nax.2.33).

nax.2.31
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|l Labies or e =
The b e sator v Ehime sl ke whic codarvs ol b =

wrsnilabiln o e o ver Fm.

nax.2.32

Craate a relatinnship hotwean tabios B
T vatrard walll et redatiorhipe b gererste coda that kespe e = R
Eakilen wpmchrormed an o sark with tha,

nax.2.33




formaze Forml instrumentebis pane I idan gadnovitanoT ori
Ri Baki (buttonl, button2). movniSnoT pirve B Ri Baki da Properties-
Si Sevcval oT misi Tvisebebi. mag., garTulli Srifti (Font-

>LitMtavrPS-iT) da warwera ~Fagturebi~ (Text). 2.34 naxazze
naCvenebia es SemTxveva.

nax.2.34

2.35 naxazze naCvenebia meore Forma DataForml, romelic
Firmisa da Fagturebis carieli cxrillebia

Lmed | ..........

Firll} Arker [
o : .
IR SRR
..... O T P T £
o | nm 4[1;” t
[ Fadl Fanil Frodly Lt Prodaod | Zomks

| *
nax.2.35

pirveli formidan rom gamoviZaxoT meore Forma, saWiroa
Rilakze maosiT 2-jJer davawkapunoT da C# kodis teqstSi,
sadac SeCerebulia kursori (buttonl Click) CavweroT xeliT
Semdegi striqonebi:
private void buttonl_Click(object sender, System.EventArgs e)
{ // Sesatani tegstis ori striqoni:
DataForm1 ob=new DataForm1();
ob.Show( );
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anis Semdeg Standard-paneBis Start-RiBakiT SevasrullebT
kodis kompi Birebas da ekranze gamova l-eBi Forma, romlis
“Fagturis~ RiBakis arCeviT miviRebT me-2 Formas (Seuvsebe B1).
aq saWiroa Load-is arCeva da monacemebi ganBagdeba Formaze
(nax.2.36). Rilakis msgavsad Fformaze SesaZlebelia sxva
vizualuri komponentebis gadmotanac. mag., mTavari menius Segmna
(nax.2.37).

oy DataFormd B [=1 2
Losd | Liprdsie |
Cagesi Al |
PodD  [maz GmeFs [aom
Have  [wtonargensfens Ml
T T —

i | i | 120l 14 ¥ Ch ]

bl | [ Corcel |
1
_ Fadly Fiml [ Prod D Ctagil
LT Al SR 1
=
ProfFesl  Fonl T5ras Toagy
00 ol [l 2T
nax.2.36
=
Hiew | il il
Fums:
SEve Eroducts
Exi Chants




2.38 naxazze mocenu Bia .NET-is samuSao garemoSi Formebis,
monacemTa da komponentTa istrumentebis paneBebi. maTi
gamoyeneba efeqtur Sedegs iZNBeva minimaBur droSi.

Windows Forms Components

| .: Pointer @-Fileﬁystemw-atcher
A Label EventLog

A LinkLabel DireckoryEntry

ab| Bukkon @L DirectorySearcher
[abl TextEox el Messageusus
E Mainfenu PerformanceCounter
¥ cCheckEox E Process

% RadicButton Fo ServiceContraller
™ GroupBox &% Timer

PickureBoo: ReportDocument
{1 Panel

E Catadrid Data

= ListBox | k Painker
CheckedListBox DataSet

=4 ComboBox m CleDbDatasdapter

=]

Liskhiga Q;- CleDbConnection

[l |
[ (=N )

B Treeview ‘@ CleDbCommand
_" | TabContral L SoiDatatdapter
TH DateTimePicker B3y SqiConnection
5] MonthCalendar @ SglCommand
a1 ¥ HScrollBar Dataiiew

nax.2.38
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2.5. internetis qsellis vizualluri
daproeqteba

Bokalluri da gBlobaluri gseBuri sgemebis asagebad MsVisio-
Si kargi instrumentulli saSualebebia. randenime maTgani
mocenmu Bia qvemoT. mag., 2.39 naxazze naCvenebia Network
kategoriis sabazo komponentebi, romell Ta anorCeva da formaze
gadatana xorcieldeba damproeqteblis nier.

nax.2.39

gselis Bogikuri diagrama (Logical Network Diagram)Seicavs
gselisa da kompiuterebis Bogikur, Fizikur da gseluri
struqturebis komponentebs (nax.2.40), maT Soris printerebsa
da skanerebsac (nax.2.41).

internetis Web-gverdebis dasaproeqteblad MsVisio-
sistemaSi gamoiyenebha Web Diagram kategoria, rombis erT-
erTi instrumentebis paneBi naCvenebia 2.42 naxazze.
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nax.2.40

nax.2.41
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momdevno naxazebze iBustrirebulia am komponentebiT
agebuli qgselis Ffragnenti (nax.243) da internet-gverdis
magaBiTi (nax.2.44).

4
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nax.2.44
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2.6. KiTxvebi da savar j 1Soebi

1. rogor xdeba MsVisio programull sistemasTan dakavSireba ?
2. aageT UseCase diagrama “gakveTili-~.
3. aageT Activity diagrama “sakontrolo weris Sefaseba~.
4. aageT Class-Ta diagrama sferosaTvis “kaTedra-~.
5. aageT Sequence da Collaboration diagramebi “bibBioTekaSi
wignebis gatana-dabruneba~.
6. aageT Class-Assotiation diagrama saprobBemo sferosaTvis
“legcia-~.
7. aageT MsVisioprogramu l sistemaSi UML-diagramebi Semdegi
saprobBemo sferoebisaTvis:
a) “kaTedra~, “dekanati~, “universiteti~
b) “mini-marketi~, “super-marketi~, "maRaziaTa qseli-~.
g) “anabrebi~, “kreditebi~, “banki~.
d) “xell fasebi~, “pensiebi~, “buxhall teria-~.
e) “polikNinika~, “registratura~, "anall izebis Baboratoria-.
v) mimRebi~, "nozologiuri ganyoFi Bebebi~,
“saoperacio~, “saavadmyofo-~.
z) “FexburTelBTa sakBubo gundi~, “Cempionati~ (mag.,
evroliga).
T) “muzeumi~, “Teatri~, “turistulli biuro-~.

literatura
1. g buCi, J. rambo, 1. jekobsoni. UML-ena, momxmareblis
saxe ImZRvane B 0. (rus.enaze). moakovi, 2004.
2. v. reisigi, g surgullaze, d. gulua vizualuri, obieqt-
orientirebuli daprogramebis meTodebi(UML,
Borland_C++Builder, Petri Nets). stu, 2002.
3. Cogovaze ¢., gogiCaiSvilli g, surgullaZe g., Serozia T,
Sonia o. marTvis avtomatizebuli sistemebis daproeqteba da
ageba (Teoriul-pragtikuli informatika). Th., stu, 2001
4.g. surgu laZe. daprogramebis vizualuri neTodebi da instrumentebi.
stu, Thi Bisi, 2005.
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