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uak 681.3.06uak 681.3.06uak 681.3.06uak 681.3.06uak 681.3.06
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interfeisebis (formebis) dasamuSaveblad obieqt-orientirebuli
meTodiT . g a n kuTvnilia informatikis sp eci alobis
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marTvis avtomatizebuli sistemebismarTvis avtomatizebuli sistemebismarTvis avtomatizebuli sistemebismarTvis avtomatizebuli sistemebismarTvis avtomatizebuli sistemebis

kaTedrakaTedrakaTedrakaTedrakaTedra

sakurso proeqtisakurso proeqtisakurso proeqtisakurso proeqtisakurso proeqti

disci plinaSi: `̀̀̀̀daprogramebis meTodebidaprogramebis meTodebidaprogramebis meTodebidaprogramebis meTodebidaprogramebis meTodebi~~~~~
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1. proeqtis mizani da amocana1. proeqtis mizani da amocana1. proeqtis mizani da amocana1. proeqtis mizani da amocana1. proeqtis mizani da amocana

sakurso proeqtis mizania daprogramebis obieqt-
orientirebuli da vizualuri meTodebis gamoyenebiT
kompiuteruli marTvis informaciuli sistemis
daproeqteba da realizacia.

Cveni sailustracio amocanaa `kaTedris
TanamSromlebze xelfasebis daricxvis avtomatizebuli
sistemis ageba~. amocanis gadasawyvetad saWiroa:

1) Catardes kaTedraze TanamSromelTa aRricxvisa
da maTi xelfasebis  gacemis procesis Seswavla-analizi
UML-teqnologiis gamoyenebiT. aigos diagramebi MsVisio
paketiT Software kategoriaSi;

2) gamovlindes dokumentTa formebi da informacia:
- sawyisi (normatiuli: Tanamdebobebi, xelfasebi, daqviTvebis
skala; - operatiuli: yoveldRiuri an Tviuri aRricxvis
tabelebi, Svebulebis ganrigi, saavadmyofo biuleteni)
da - gamomavali  (xelfasis uwyisi);

3) ganisazRvros monacemTa bazis struqtura arsTa-
damokidebulebis modeliT. aigos ER-diagrama MsVisio
paketiT Database kategoriaSi;

4) SemuSavdes momxmarebelTa interfeisebi (samuSao
formebi), monacemTa Setana-gamotanis Borland C++Builder
programebi (an C#);

5) damuSavdes funqciuri amocanebis gaangariSebebisa
da bazaSi monacemTa modifikaciis algoriTmebi da
programebi;

6) SQL-enaze Seiqmnas standartul moTxovnaTa paketi;
7) momzaddes: prezentacia,  proeqtis dokumentacia

da demo-versia.
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     2. Software UML-diagramebi (diagramebi (diagramebi (diagramebi (diagramebi (MsVisio)))))
2.1 . rolebi da funqciebi:2.1 . rolebi da funqciebi:2.1 . rolebi da funqciebi:2.1 . rolebi da funqciebi:2.1 . rolebi da funqciebi:

Use Case & Activity Diagrams

xelfasebis amocanis kompiuterul sistemaSi monawile
momxmarebelTa rolebi (Actors) da funqciebi (Actions)
gamoyenebiT-SemTxvevaTa (UseCase-D) diagramiT (nax.1).

nax .1 .nax .1 .nax .1 .nax .1 .nax .1 .
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roliroliroliroliroli gansazRvravs kompiuterTan momuSavis statuss,
mag., leqtori, dispetCeri, buRalteri da sxv. funqcia
aris procedura, romelsac asrulebs roli. magaliTad,
dispetCeri aRricxavs leqtoris mier Catarebul
mecadineobebs, buRalteri angariSobs TanamSromelTa
xelfass da a.S. rolebisa da funqciebis saSualebiT
ganisazRvreba kompiuteruli sistemis momxmarebelTa
privilegiebi da bazidan ama Tu im monacemTa miRebis
uflebebi.

kaTedris gamge, leqtorebi da dispetCeri qveklasebia
ganzogadebuli klasisa - kaTedris TanamSromeli, amitomac
isari mimarTulia aqeT.

funqciafunqciafunqciafunqciafunqcia (ovali) `xelfasis daniSvna~: pirovneba
garkveuli sakonkurso wesebis safuZvelze da piradi
gancxadebiT, kaTedris gamgesTan SeTanxmebiT sabuTebs
warudgens kadrebis ganyofilebas, sadac inspeqtori
moamzadebs brZanebis proeqts da reqtoris xelmoweris
Sedeg leqtors (mag., profesors) eniSneba Tviuri xelfasi
(mag., 500 lari).

funqcia `mecadineobis Catareba~ evaleba leqtors
da igi sadispetCero JurnalSi afiqsirebs xelmoweras.
xelis ar-mowera niSnavs gacdenas.

funqciebi `mecadineobis Catarebis aRricxva~ da
`tabelis Sevseba~ evaleba dispetCers, romelic leqtorTa
aRricxvis Jurnalidan monacemebs gadaitans eleqtronul
tabelSi. esaa yovelTviuri dokumenti, romelic gadaecema
buRalterias.
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funqcia `xelfasis angariSi~ evaleba buRalters.
kaTedraze N-TanamSromelia sxvadasxva xelfasiT. amitom
igi kaTedridan gadmocemul satabelo monacemebs Seadarebs
Tavis kompiuterSi arsebul informacias da Semdeg
daiangariSebs TiToeuli leqtorisaTvis daricxul
Tanxebs, daqviTvebs, sxvadasxva gadasaxadebs da bolos
xelze asaReb Tanxas. Sedegebi gadaigzavneba Sesabamis
leqtorTa konkretul angariSebze eleqtronuli
angariSsworebis mizniT.   1-el naxazze yovel gamoyenebiT
SemTxvevas, anu funqcias (ovals) Seesabameba erTi
aqtiurobis diagrama (Activity Diagram).

Tu funqcias ramdenime roli asrulebs (nax.2), maSin
saWiroa ganisazRvros TviToeulis konkretuli operacia
(moqmedeba) da am operaciebis  Sesrulebis mimdevrobis
reglamenti (vin, ra, rodis unda Seasrulos).

nax .2nax .2nax .2nax .2nax .2

momdevno naxazze ganixileba am funqciis   Sesabamisi
aqtiurobis diagrama: `kontraqtis gaformeba ofisSi
axali TanamSromlis misaRebad~ (nax.3).
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nax.3nax.3nax.3nax.3nax.3

Activity-D: `axali TanamSromlis miReba~`axali TanamSromlis miReba~`axali TanamSromlis miReba~`axali TanamSromlis miReba~`axali TanamSromlis miReba~
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aqtiurobis diagramaSi bilikebi asaxavs rolebis
marTvis sferoebs. mag., kancelariaSi Semodis pirovnebis
gancxadeba ama Tu im Tanamdebobis dakavebis Sesaxeb.
gancxadeba gadis registracias kancelariaSi. Tu
organizaciaSi ar aris vakanturi adgili ganmcxadebeli
Rebulobs uars. Tu vakansia arsebobs, gancxadeba gadaecema
direqtors, romelic gadaxedavs ra kandidatebis monacemebs,
piradi mosazrebis mixedviT aarCevs saukeTesos, daadebs
gancxadebas rezolucias da gadascems kadrebis
ganyofilebas. kadrebis inspeqtori gadaamowmebs vakansiis
arsebobas da pirovnebis Sromis wignaks. Tu yvelaferi
wesrigSia, moamzadebs brZanebas, romelsac gadascems
direqtors xelmosawerad. kancelaria ugzavnis
Setyobinebas (urekavs telefonze) ganmcxadebels,
romelic modis organizaciaSi da xels awers kontraqts.
xelmowris Semdeg, kadrebis inspeqtori amzadebs brZanebis
aslebs, romelTagan erTi midis buRalteriaSi, sadac mas
eniSneba xelfasi, meore sistemis monacemTa bazis
administratorTan - kompiuterSi Sesatanad. kancelariaSi
aseve amzadeben piradobis mowmobas, romelsac gadascemen
pirovnebas.

2.2. klasebi, scenarebi da2.2. klasebi, scenarebi da2.2. klasebi, scenarebi da2.2. klasebi, scenarebi da2.2. klasebi, scenarebi da

klasTa-asociaciebiklasTa-asociaciebiklasTa-asociaciebiklasTa-asociaciebiklasTa-asociaciebi

klasebis diagramis ageba.  gamovitanoT axali gverdi
imave formaze (Sheet: UseCase-dan marjv.RilakiT). aq
gvWirdeba Static Structure, romelic klasTa diagramebis
asagebi instrumentia MsVisio-Si (nax.4,5). Cveni
amocanisaTvis avagoT 5-10 klasi.
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CavweroT klasis saxeli, atribitTa dasaxelebebi
tipebiTa da xilvadobis parametrebiT (public, private,
protection). klasis meTodebis (Operation) Casawerad me-
6 naxazze naCvenebia funqciaTa saxelebisa da xilvadobis
parametrebis Setanis fragmenti.

n ax .6n ax .6n ax .6n ax .6n ax .6
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aseve avagoT danarCeni klasebic. TiToeuli unda
gamoiyurebodes ase (nax.7), vinaidan klasi aris klasis
dasaxelebis, klasis monacemebis da klasis meTodebis
inkafsulacia.

 scenariscenariscenariscenariscenari aris romelime rolis (Actor) klasebTan
da mis obieqtebTan muSaobis procesis Tanamimdevrobis
aRwera konkretuli amocanis (Action) gadasaWrelad
kompiuterze. amgvarad, jer unda aigos scenari (magaliTad,
MsVisio-Si), Tu rogor imuSavebs momxmarebeli
kompiuterTan da Semdeg moxdes misi programuli
realizacia (magaliTad, C++Builder paketiT).

scenaris asagebad gamoiyeneba mimdevrobiTobis
(Sequence-D) da Tanamoqmedebis (Collaboration-D)
diagramebi (nax.1.8-a,b).

nax .7 . nax .7 . nax .7 . nax .7 . nax .7 . Class Diagram

+input()
+delete()
+modify()
+Pay() : float
+HandMoney() : float

-L_ID : int
-LectName : string
-Sex : bool
-Status : string
-Age : int
-GroupNum : char
-Disciplin : string
-Phone : string

Top Package::Lectors

+Input() : void
+Delete() : void
+Modify() : void

-St_ID : int
-StName : char
-FName : char
-Age : int
-Sex : bool
-GroupNum : char
-Phone : char

Top Package::Students
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nax.8-a:nax.8-a:nax.8-a:nax.8-a:nax.8-a: Sequence Diagram

amocana: `xelfasis uwyisis momzadeba da beWdva~amocana: `xelfasis uwyisis momzadeba da beWdva~amocana: `xelfasis uwyisis momzadeba da beWdva~amocana: `xelfasis uwyisis momzadeba da beWdva~amocana: `xelfasis uwyisis momzadeba da beWdva~
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nax.8-b. nax.8-b. nax.8-b. nax.8-b. nax.8-b. Collaboration Diagram

mimdevrobiTobis diagramaze Setyobinebebi (M-Message)
da operaciebi dalagebulia maTi Sesrulebis mimdevrobiT,
aq mTavari droa. Tanamoqmedebis diagramaze kargad Cans
klasebs Soris informaciis gacvla Setyobinebebisa da
meTodebis gamoyenebis safuZvelze.
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klasTa asociaciisklasTa asociaciisklasTa asociaciisklasTa asociaciisklasTa asociaciis (Class-Assotiation) diagrama
wina etapze agebuli klasebis urTierTkavSirebis
amsaxvelia. kavSiris asociaciebi  klasebs an obieqtebs
Soris mravali saxisaa, mag., 1:1, 1:M, M:N. esaa tipuri
maTematikuri asaxvis funqciebi, damokidebulebani klasebsa
da mis elementebs Soris. aq  ganixileba agreTve iseTi
damokidebulebebi, romlebic struqturul mowesrigebas
emsaxureba, magaliTad, klasifikacia da agregacia. pirveli
maTgani aerTianebs obieqtebs garkveuli kriteriumebiT,
romlebic msgavs, magram araidentur Tvisebebs eyrdnoba.
meore ki mTelisa da Semadgeneli nawilis mimarTebis
tipuri asaxvaa.

me-9 naxazze naCvenebia sqematurad klasebs Soris
asociaciuri (a), relaciuri (b), memkvidreobiTi (g) da
agregirebuli (d) kavSirebi.

n ax .9 . n ax .9 . n ax .9 . n ax .9 . n ax .9 . Class-Assotiation
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- asociaciuri (Assotiation) niSnavs sementikur kavSirs
klasebs Soris. is SeiZleba gamoisaxos erT- an
ormimarTulebiani (igivea, rac uisro) xaziT. isari
gviCvenebs Setyobinebis gadacemis mimarTulebas.

asociaciuri kavSiris programuli realizeba xdeba
erT klasSi damatebiTi atributis (FK) CasmiT meore
klasidan (PK-atriburtis). es aris pirveladi (Primary)
da meoradi (Foreign) gasaReburi atributebis cxadi
saxiT SeerTeba.

- relaciuri (Dependency) niSnavs erTi klasis
damokidebulebas meoreze. igi erTmimarTulebiani
wyvetili isriT gamoixateba. masSi damatebiTi
damakavSirebeli atributebi ar gamoiyeneba.

- memkvidreobiTi (Generalization) asaxavs ̀ genetikur~,
ganzogadoebul kavSirebs klasebs Soris. aseT dros
erTi klasi (`Svili~) mTlianad iRebs meore klasis
(`mSobeli~) yvela atributs, meTods da kavSirebs.

- agregirebuli (Aggregation) niSnavs kavSirs mTeli-
nawili. magaliTad, avtomobili - Zara, Zravi, saburavebi
da a.S.

me-10 naxazze naCvenebia zemoaRwerili kavSirebiT
SeerTebuli ramdenime klasis Class-Assotiation diagrama.
klasebia: leqtorebi, kaTedrebi, fakultetebi, statusebi,
jgufebi da a.S. klasi LecGr `leqtor-jgufTa~ (M: N)
saxis relaciuri  kavSiris cxrilia (erT leqtors
hyavs ramdenime jgufi da erT jgufs hyavs ramdenime
leqtori). kavSiri leqtori-statusi 1:M saxisaa:
leqtors aqvs mxolod erTi statusi,  magram aseTi
statusi SeiZleba ramdenime leqtors hqondes.
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leqtorebs aqvT xelfasebi (Money) da maTi angariSi
xdeba klasis-meTodiT CountMoney( ).  garda am meTodisa
aq Cans klasSi konkretul obieqtTa damatebis Input(),
amoSlis Delete( ) da koreqtirebis Modify() funqciebic.

yvela funqcia programulad realizebuli unda iyos
daprogramebis integrirebul paketebiT, magaliTad Borland
C++ Builder an Visual C# da a.S. Cven maT SemdgomSi
davubrundebiT, axla ki klasebis monacemTa (atributebis)
Seqmnisa da organizebis sakiTxebs ganvixilavT.

3. saproblemo sferos konceptualuri3. saproblemo sferos konceptualuri3. saproblemo sferos konceptualuri3. saproblemo sferos konceptualuri3. saproblemo sferos konceptualuri

modeli modeli modeli modeli modeli (((((MsVisio/////Database/ER-diagrama)diagrama)diagrama)diagrama)diagrama)

saproblemo sferos konceptualuri modeli aisaxeba
arsTa-damokidebulebis diagramiT (ER-D) obieqtebis,
atributebis da obieqtTaSorisi kavSirebiT. diagramas
vagebT Cveni klasebis safuZvelze xelfasis amocanisaTvis

MsVisio/Database instrumentis  gamoyenebiT (nax.11).
Ms-Visio samuSao garemoSi avirCioT ER Source Model,

maSin ekranze gamova arsTa-damokidebulebis (Entity-
Relationshilp) sqemis asawyobi instrumentebis paneli
da carieli forma. panelidan formaze maosiT unda
gadmovitanoT saWiro elementi (mag., Entity). esaa arsi,
romelsac eTanadeba relaciuri cxrili (Table). masSi
uda CavweroT cxrilis da atributTa saxelebi (ix.nax.12),
agreTve sxva parametrebi (mag., pirveladi da meoradi
gasaRebi, indeqsuri kavSiri da a.S.). amas yvelafers
vakeTebT fanjris qveda marjvena nawilSi, sadac gamoitaneba
moniSnuli cxrilis Sesabamisi Tvisebebis aRmweri
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nax.11. nax.11. nax.11. nax.11. nax.11. ER-diagramisdiagramisdiagramisdiagramisdiagramis ageba ageba ageba ageba ageba Ms VISIO-Si.Si.Si.Si.Si.
     PK-pirveladi da pirveladi da pirveladi da pirveladi da pirveladi da FK-meoradi gasaRebebi,meoradi gasaRebebi,meoradi gasaRebebi,meoradi gasaRebebi,meoradi gasaRebebi,

In -indeqsuri kavSiriindeqsuri kavSiriindeqsuri kavSiriindeqsuri kavSiriindeqsuri kavSiri
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instrumenti (ix.nax.13). cxrilze Lec-
tors oTxi nawilia. marcxena nawilSi
Tavsdeba  PK, FK an I (pirveladi da
meoradi  gasaRebi, indeqsi). pirveladi
gasaReburi atributis saxeli
xazgasmulia.

ase aigeba bazis yvela  saWiro
cxrili. Semdeg instrumentebis
panelidan gadmoitaneba Relationship-
komponenti, romliTac or cxrils
SevaerTebT. aq mniSvnelovania ̀ mSobel-
Svili~ (Parent-Child) cxrilebis
sworad gansazRvra. isari mimarTuli
ynda iyos mSoblisken (memkvidreobiTi kavSiri).

nax.13. atributebis Sevsebanax.13. atributebis Sevsebanax.13. atributebis Sevsebanax.13. atributebis Sevsebanax.13. atributebis Sevseba

nax . 12nax . 12nax . 12nax . 12nax . 12
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isarze dawkapunebiT gamodis damatebiT fanjara, orive
cxrilis (Parent da Child) atributTa siiT. aq SevarCevT
damakavSirebel gasaRebur atributebs da Associate
RilakiT davamTavrebT process. `SvilSi~ Sesabamisi
atributis win gaCndeba FK. Tu kavSiri aRar gvWirdeba
an SecdomiTaa, maSin gavaaqtiurebT mas da avamuSavebT
Rilaks Disconnect. FK gaqreba cxrilidan. ase aigeba
sakmao sirTulis arsTa-damokidebulebis modeli.

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

4. koeponentebis diagrama4. koeponentebis diagrama4. koeponentebis diagrama4. koeponentebis diagrama4. koeponentebis diagrama

programuli realizaciis etapze aigeba komponentebis
diagrama (Component-D), romelSic igulisxmeba (CPP, H,
DBF, RES, DLL da a.S.) kodebis damuSaveba (nax.14).

amis Semdeg programuli aplikaciis agebas vagrZelebT
Borland C++ Builder paketis gamoyenebiT.

nax.14. komponentebis diagramanax.14. komponentebis diagramanax.14. komponentebis diagramanax.14. komponentebis diagramanax.14. komponentebis diagrama
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5. komponentebis Seqmna5. komponentebis Seqmna5. komponentebis Seqmna5. komponentebis Seqmna5. komponentebis Seqmna Borland C++ Builder
programuli paketiTprogramuli paketiTprogramuli paketiTprogramuli paketiTprogramuli paketiT

programuli paketis ageba moicavs Svid etaps:
1) c:\ (an d:\) diskoze <name>_DB saqaRalis momzadeba
da monacemTa bazis saxelis (Alias) Seqmna (SQL Explorer)
nax.15.

2) cxrilebis ageba da Sevseba (DatabaseDesktop).
me-16 naxazze mocemulia leqtorebis cxrilis

struqturis agebis seansi, romelic dasruldeba misi
SenaxviT FAKULT_DB bazaSi (nax.17).

Cvens mier Seqmnili monacemTa bazis crilebis kaskadi
mocemulia me-18 naxazze.
3) cxrilTaSoris kavSirebis realizeba (TDataModule).

me-19 naxazze Seqmnilia cxrilTa komponentebis xuTi-
wyvili: Table da Data Source.

n ax . 15nax . 15nax . 15nax . 15nax . 15
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nax . 16nax . 16nax . 16nax . 16nax . 16

n ax . 17n ax . 17n ax . 17n ax . 17n ax . 17
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nax . 18nax . 18nax . 18nax . 18nax . 18
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n ax . 19nax . 19nax . 19nax . 19nax . 19
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relaciuri kavSirebiT SeerTebuli cxrilebis sqema
mocemulia me-20 naxazze.

nax .20nax .20nax .20nax .20nax .20
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4) formebis damuSaveba monacemebis gamosatanad.
21-e naxazze naCvenebia 21 naxazze Sesrulebuli

vizualuri kavSiriT agebul cxrilebis formaze gamotana.

Cven unda SevarCioT funqciuri amocanebis sia da
maTTvis avagoT ramdenime axali forma.

magaliTad, 22-e naxazze ilustrirebulia xelfasebis
uwyisebis arCevis mTavari menius fragmenti fakultetebisa
da kaTedrebis mixedviT. Tu avirCevT `8. ims~ fak-is
`94-mas~ kaTeras, maSin SeiZleba miviRoT 23-e naxazi.

nax .21nax .21nax .21nax .21nax .21
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nax.22.nax.22.nax.22.nax.22.nax.22.  MainMenu

nax.23.nax.23.nax.23.nax.23.nax.23.  PageControl-(multigverdebi)-(multigverdebi)-(multigverdebi)-(multigverdebi)-(multigverdebi)
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xelfasis uwyisis sawyisi forma (nax.24-a) da saboloo
varianti (nax.24-b), romelSic Sevsebulia gaangariSebadi
velebi: dakvitva da tanxa _xelze, agreTve ̀ jami~-Rilakis
amuSavebis Sedegad miRebulia sami jamuri mniSvneloba.

nax.24-a . sawyisi cxrilinax.24-a . sawyisi cxrilinax.24-a . sawyisi cxrilinax.24-a . sawyisi cxrilinax.24-a . sawyisi cxrili

nax.24-b . saSedego cxrilinax.24-b . saSedego cxrilinax.24-b . saSedego cxrilinax.24-b . saSedego cxrilinax.24-b . saSedego cxrili
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nax.3.8nax.3.8nax.3.8nax.3.8nax.3.8

2.25-a naxazze naCvenebia vizualuri komponentiT
xilvadi atributis ageba, romlis Sedegi asaxulia
2.25-b naxazze.

nax.25-b. nax.25-b. nax.25-b. nax.25-b. nax.25-b. LookUp Fields
komponentis gamoyenebakomponentis gamoyenebakomponentis gamoyenebakomponentis gamoyenebakomponentis gamoyeneba
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aq SesaZlebelia me-2 cxrilis xilvadi velis
mniSvnelobebiT amorCeul iqnas 1-eli cxrilis
sist_kodi velis mniSvnelobebi. gamoyenebulia ori
varianti, meore ComboBox-iT.

nax.25-b. saSedego cxrili xilvadi veliTnax.25-b. saSedego cxrili xilvadi veliTnax.25-b. saSedego cxrili xilvadi veliTnax.25-b. saSedego cxrili xilvadi veliTnax.25-b. saSedego cxrili xilvadi veliT
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5) interfeisis dizainis gaformeba grafikuli vizualuri
komponentebiT.

6) SQL-moTxovnebis ageba:
moTxovnebi sistemasTan SeiZleba aigos sxvadasxva

xerxiT. maT safuZvlia SQL-ena.
6-a) SQL  Explorer-Si:  `vi povoT 94 kaTedris

leqtorTa gvarebi da maTi xelfasebi~. 29-e naxazze
mocemulia am moTxovnis SQL-enaze Cawerisa da Sedegis
fragmenti.

6-b) C++Builder-Si rTuli moTxovnebis ageba:
gamoviyenoT QBE-instrumenti moTxovnis avtomatizebul

nax.28. nax.28. nax.28. nax.28. nax.28. Demo-versiis 1-eli gverdi-versiis 1-eli gverdi-versiis 1-eli gverdi-versiis 1-eli gverdi-versiis 1-eli gverdi
Additional | Image | Picture
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n ax .29nax .29nax .29nax .29nax .29

reJimSi dasaproeqteblad.
DataDesktop-idan gamoviZaxoT:

Eili | New | QBE Query.
30-e naxazze mocemulia QBE-s samuSao garemo

arCeuli bazis, cxrilebisa da maTi atributebis saxiT
(moTxovna: `vipovoT leqtorTa gvarebi, statusebi,
xelfasebi da im jgufis nomrebi da kursebi, romlebsac
ukiTxaven leqciebs~).
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nax.30. nax.30. nax.30. nax.30. nax.30. QBE - samuSao garemosamuSao garemosamuSao garemosamuSao garemosamuSao garemo

31-a naxazze mocemulia am moTxovnis Seabamisi SQL-
enaze avtomaturad formirebuli Canaweris (a) da Sedegis

nax.31 -anax.31 -anax.31 -anax.31 -anax.31 -a
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(b) Database Desktop-Si gamotanili fragmentebi.

 davakopiroT moTxovnis SQL-teqsti (nax.31-a).
C++Builder-is axal formaze, DataAccess-dan aviRoT
Query-komponenti da Object Inspector-is SQL|TString
TvisebaSi CavsvaT (Paste) Senaxuli moTxovnis teqsti.
31-g naxazze naCvenebia cxrilSi gamotanili Sedegebi.

nax.31-b. Sedegi nax.31-b. Sedegi nax.31-b. Sedegi nax.31-b. Sedegi nax.31-b. Sedegi Database Desktop-Si-Si-Si-Si-Si

nax.31-g. Sedegi nax.31-g. Sedegi nax.31-g. Sedegi nax.31-g. Sedegi nax.31-g. Sedegi C++Builder-is formaze-is formaze-is formaze-is formaze-is formaze
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6-g) C++Builder-is Decision Cube-s komponentebis
gamoyenebiT SeiZleba mravalfaqtoriani amocanis
gadawyveta. moTxovnis magaliTi: `davalagoT formaze
leqtorebi maTi kaTedrebis da Tanamdebobebis mixedviT,
amasTanave avjamoT maTi xelfasebi~. 32-a naxazze
mocemulia moTxovnis agebis redaqtori:

konstruqtori avtomaturad Seqmnis DecisionQuery
komponentisTvis SQL | TString Tvisebis mniSvnelobas:

nax.32-a. nax.32-a. nax.32-a. nax.32-a. nax.32-a. Decision Cube-s redaqtori-s redaqtori-s redaqtori-s redaqtori-s redaqtori



38

nax.32-b. nax.32-b. nax.32-b. nax.32-b. nax.32-b. Decission Cube-s Sedegi cxrilis da-s Sedegi cxrilis da-s Sedegi cxrilis da-s Sedegi cxrilis da-s Sedegi cxrilis da

dagramis saxiTdagramis saxiTdagramis saxiTdagramis saxiTdagramis saxiT

32-b naxazze naCvenebia Sedegis cxrili TDecisionGrid
da diagrama TDecisionGraph.

axla filtrisfiltrisfiltrisfiltrisfiltris saSualebiT amovirCioT monacemTa
bazidan CanawerTa mxolod is simravle, romelic
daakmayofilebs Cvens mier SerCeul or kriteriums, kerZod
33-e naxazze mocemulia kombinirebuli filtris nimuSi:
`kaTedris yvela mamrobiTi sqesis profesori”.
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nax.33. kombinirebuli filtri (sqesi, statusi)nax.33. kombinirebuli filtri (sqesi, statusi)nax.33. kombinirebuli filtri (sqesi, statusi)nax.33. kombinirebuli filtri (sqesi, statusi)nax.33. kombinirebuli filtri (sqesi, statusi)

7) programuli paketis kodi da testirebis procesi:

33-e naxazze ganxiluli kombinirebuli filtris
miReba xdeba programuli kodiT:

//--- statusi cnobilia, virCevT sqesis mixedviT -----statusi cnobilia, virCevT sqesis mixedviT -----statusi cnobilia, virCevT sqesis mixedviT -----statusi cnobilia, virCevT sqesis mixedviT -----statusi cnobilia, virCevT sqesis mixedviT -----

void __fastcall TForm1::sqesiChange(TObject *Sender)
{   all->Checked = false;
   if(status->ItemIndex != -1)  // Tu statusi ukve cnobilia, maSin
      Label2->Caption =  "STATUS = '" + status->Items->

Strings[status->ItemIndex]+"' and ";  // filtris
striqoni
     else
       Label2->Caption = "";    // statusi carielia
    switch(sqesi->ItemIndex)  // sqesis amorCevis blokSi Sesvla
    {
      case 0:  Label2->Caption = Label2->Caption + "SEX = false";
                 Table1->Filter = Label2->Caption; break;
      case 1:   Label2->Caption = Label2->Caption + "SEX = true";
                Table1->Filter = Label2->Caption;
     }
}
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//-- sqesi cnobilia, virCevT statusis mixedviT --sqesi cnobilia, virCevT statusis mixedviT --sqesi cnobilia, virCevT statusis mixedviT --sqesi cnobilia, virCevT statusis mixedviT --sqesi cnobilia, virCevT statusis mixedviT --
void __fastcall TForm1::statusChange(TObject *Sender)
{
  all->Checked = false;
  if(sqesi->ItemIndex != -1)
      if(sqesi->ItemIndex == 0)
           Label2->Caption = "SEX = false and ";
        else
           Label2->Caption = "SEX = true and ";
       else
         Label2->Caption = "";

   Label2->Caption = Label2->Caption + "STATUS = '" +
                            status->Items->Strings[status->ItemIndex]+"'";
   Table1->Filter = Label2->Caption;
}

24-e naxazze xelfasebis saSemosavlo daqviTvebisa da
jamuri mniSvnelobebis saangariSod gamoiyeneba Semdegi

programuli kodebi:
//—Alias:  Fakultet_DB  —————
#include <vcl.h>
#pragma hdrstop
#include “Unit1.h”
#include “Unit2.h”
#include “Unit5.h”
//————————————————————
#pragma package(smart_init)
#pragma resource «*.dfm»
TForm1 *Form1;
//————————————————————
__fastcall TForm1::TForm1(TComponent* Owner)  :
TForm(Owner)  {  }
//————————————————————
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//— daqviTva da Tanxa_xelze  velebis angariSi —
void __fastcall TForm1::Table1CalcFields(TDataSet *DataSet)
{
  Table1dakvitva->Value=Table1XELFASI->Value*0.13;
  Table1tanxa_xelze->Value=Table1XELFASI->Value -
                                                                    Table1dakvitva->Value;
}
//— jamuri Tanxebis angariSi ————
void __fastcall TForm1::Button2Click(TObject *Sender)
{
  double Sum1=0, Sum2=0, Sum3=0;
  Table1->First();
  while(!Table1->Eof)
  {
    Sum1 += Table1XELFASI ->Value;
    Sum2 += Table1XELFASI ->Value*0.13;
    Sum3 += Table1XELFASI ->
                                 Value -Table1XELFASI->Value*0.13;
    Table1->Next();
  }
  Form1->Label2->Caption=Sum1;
  Form1->Label3->Caption=Sum2;
  Form1->Label4->Caption=Sum3;
}    // — End -----

//—Header failis kodifailis kodifailis kodifailis kodifailis kodi— 24-e naxazisTvis 24-e naxazisTvis 24-e naxazisTvis 24-e naxazisTvis 24-e naxazisTvis ——
#ifndef Unit5H
#define Unit5H
#include <Classes.hpp>
#include <Controls.hpp>
#include <StdCtrls.hpp>
#include <Forms.hpp>
#include <ComCtrls.hpp>
#include <DBCtrls.hpp>
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#include <DBGrids.hpp>
#include <ExtCtrls.hpp>
#include <Grids.hpp>
#include <Db.hpp>
#include <DBTables.hpp>
#include <Dialogs.hpp>
//——————————————————-
class TForm1 : public TForm
{
__published: // IDE-managed Components
        TPageControl *PageControl1;
        TTabSheet *TabSheet1;
        TTabSheet *TabSheet2;
        TTabSheet *TabSheet3;
        TDBGrid *DBGrid1;
        TDBNavigator *DBNavigator1;
        TDBGrid *DBGrid2;
        TDBNavigator *DBNavigator2;
        TDBGrid *DBGrid3;
        TDBNavigator *DBNavigator3;
        TDBGrid *DBGrid4;
        TDBNavigator *DBNavigator4;
        TDBGrid *DBGrid5;
        TDBNavigator *DBNavigator5;
        TDBMemo *DBMemo1;
        TMemo *Memo1;
        TRichEdit *RichEdit1;
        TFontDialog *FontDialog1;
        TButton *Button1;
        TDBGrid *DBGrid6;
        TDBNavigator *DBNavigator6;
        TDataSource *DataSource1;
        TTable *Table1;
        TDBGrid *DBGrid7;
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        TDBNavigator *DBNavigator7;
        TSmallintField *Table1LECID;
        TStringField *Table1GVARI;
        TStringField *Table1SAXELI;
        TStringField *Table1STATUS;
        TFloatField *Table1XELFASI;
        TSmallintField *Table1DEPID;
        TLabel *Label1;
        TFloatField *Table1dakvitva;
        TFloatField *Table1tanxa_xelze;
        TPanel *Panel1;
        TLabel *Label2;
        TLabel *Label3;
        TLabel *Label4;
        TButton *Button2;
        TTabSheet *TabSheet4;
        TDBGrid *DBGrid8;
        TDBNavigator *DBNavigator8;
        TDBGrid *DBGrid9;
        TDBNavigator *DBNavigator9;
        TLabel *Label5;
        TDBLookupComboBox *DBLookupComboBox1;
        void __fastcall Button1Click(TObject *Sender);
        void __fastcall Table1CalcFields(TDataSet *DataSet);
        void __fastcall Button2Click(TObject *Sender);
  private: // User declarations
  public: // User declarations
        __fastcall TForm1(TComponent* Owner);
};
//———————————————————-
extern PACKAGE TForm1 *Form1;
//—— End ———————————————-
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testireba moicavs Cvens mier awyobili formebis
calkeuli amocanebis Sesrulebaze gaSvebas. saWiroa
monacemTa bazaSi, cxrilebSi informaciis Setana-
gamotanisa da monacemTa koreqtirebis procedurebis
Semowmeba, agreTve menius, Rilakebis da sxva vizualuri
komponentebis funqcionirebis sisworis kontroli.

bolos, unda daiweros moTxovnebi monacemTa bazidan
amosaRebad da dasamuSaveblad. Semowmdeba, Tu ramdenad
sworad asrulebs agebuli C++ programuli kodi

micemul davalebebs.

6. saprezentacio slaidebi (6. saprezentacio slaidebi (6. saprezentacio slaidebi (6. saprezentacio slaidebi (6. saprezentacio slaidebi (Ms PowerPoint) da) da) da) da) da

proeqtis dokumentaciaproeqtis dokumentaciaproeqtis dokumentaciaproeqtis dokumentaciaproeqtis dokumentacia

kompiuterisa da proeqtoris gamosayeneblad
prezentaciis mizniT SeirCeva Cveni proeqtis
sailustracio masala: mizani, amocanebi, gadawyveta, Sedegebi
da rekomendaciebi. slaidebi momzaddeba PowerPoint-iT.

7. 7. 7. 7. 7. Windows-aplikaciis -aplikaciis -aplikaciis -aplikaciis -aplikaciis Demo-versia-versia-versia-versia-versia

programuli sistemis fragmenti, romelSic Cans
ZiriTadi amocanis gadawyvetis kompiuteruli versia.

literatura:literatura:literatura:literatura:literatura:
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programuli platformebi da enebi.  (C,C++, Java,
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