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SesavaliSesavaliSesavaliSesavaliSesavali

marTvis kompiuteruli sistemebis informaciuli

uzrunvelyofis dasaproeqteblad didi yuradReba eqceva dRes

modelirebis unificirebuli enis (UML - Unified Modeling Lan-
guage) teqnologiis gamoyenebas [1].

esaa daprogramebis obieqt-orientirebul meTodze Seqmnili

Tanamedrove informaciuli teqnologia. UML aris programuli

modulebis specifikaciis, konstruirebis, vizualizebisa da

dokumentirebis ena da aRniSvnaTa sistema. 1997 wlidan Ob-
ject Management Groupe-s (OMG) mier igi gamocxadda rogorc

programuli sistemebis agebis standarti. dRes am standarts

iyenebs Microsoft, Oracle, Hewlet-Packard da sxva cnobili firmebi.

monacemTa bazebis marTvis Tanamedrove sistemebi agebulia

obieqt-orientirebuli daprogramebis koncefciiT da bevri

maTgani intensiurad uaxlovdeba UML teqnologiis standartebs.

rogorc cnobilia, UML araa konkretuli meTodi. igi aris

baza sxvadasxva meTodebisaTvis, vinaidan masSi SemuSavebulia

modelirebis konstruqciebis gansazRvruli simravle aRweris

erTiani sistemiTa da semantikiT. programuli sistemebis Seqmna

mis calkeul etapebze xorcieldeba modelirebis sxvadasxva

ti pis diagramebiT, rogoricaa gamoyenebiT SemTxvevaTa,

aqtiurobaTa, klasebisa da klasTaSorisi, mdgomareobaTa da

sxva saxis diagramebi.

monacemTa bazebis daproeqtebisa da realizaciis  amocanebSi

gansakuTrebuli mniSvneloba aqvs arsTa-damokidebulebaTa

models (Entity Relationship Model), romelic sakvlevi obieqtis

konceftualuri modelis saxeliTacaa cnobili. swored misi

gansazRvriT iwyeba kompiuteruli sistemebis informaciuli

bazebis ageba. ganvixiloT es sakiTxi ufro detalurad.
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I  TaviI TaviI TaviI TaviI Tavi

monacemTa bazebis daproeqtebamonacemTa bazebis daproeqtebamonacemTa bazebis daproeqtebamonacemTa bazebis daproeqtebamonacemTa bazebis daproeqteba

1.1 saproblemo sferos konceftualuri  modeli1.1 saproblemo sferos konceftualuri  modeli1.1 saproblemo sferos konceftualuri  modeli1.1 saproblemo sferos konceftualuri  modeli1.1 saproblemo sferos konceftualuri  modeli

adamiansa da kompiuters Soris arsebobs abstraqciis

ramodenime done. manqana operirebs bitebiT (Sinaarsis gareSe),

misi momxmarebeli adamiani ki _ abstraqtuli cnebebiT, rac

obieqtis SinaarsTan anu semantikasTanaa dakavSirebuli.
magaliTad, `safirmo maRazia~, `saqonelbrunvis gegma~,
`produqciis koniunqtura~ da a.S.

realuri samyaros modeli sinamdvilis asaxvaa adamianis
gonebaSi. es asaxva misi grZnobis organoebisa da azrovnebis
nayofia. adamianma igi kompiuters unda gadasces. amisTvis ki
mas sWirdeba ena _ rogorc sinamdvilis formalizebuli
aRweris instrumenti.

ena aris alfabeturi simboloebis, niSnebisa da gramatikuli
wesebis erToblioba, romelTa safuZvelze dgeba sityvebi da
winadadebebi. arsebobs ena _ zogadi da konteqsturi. es
ukanasneli pirvelis qvesimravlea da emsaxureba realur
samyaros ama Tu im dargis (magaliTad, medicina, astronomia,
sociologia da sxva) anu sagnobrivi sferos asaxvas. Tavis
mxriv, sagnobrivi sferos struqturireba SeiZleba saproblemo
sferoebad (mag., saavadmyofo, poliklinika, afTiaqi da a.S.).

amgvarad, sagnobrivi da saproblemo sferoebi pirobiTi
aRniSvnebia, Tu sagnobrivia medicina, maSin saproblemo iqneba
saavadmyofo, poliklinika da a.S. magram Tu sagnobrivad avirCevT
saavadmyofos, maSin saproblemo iqneba magaliTad, qirurgiuli
ganyofileba, saoperacio, saordinatoro da a.S.

sanam daviwyebdeT monacemTa bazis konceptualuri sqemis
agebis procesis ganxilvas, saWiroa erTmaneTisagan ganvasxvaoT
sagnobrivi sferos semantikuri (magaliTad, arsTa
damokidebulebebis modeli), monacemTa bazis logikuri
(kanonikuri) da relaciuri modelebi. am gansxvavebis drouli

gageba saSualebas mogvcems Tavidan aviciloT orazrovneba,



5

romelsac gamoiwvevs kanonikuri relaciuri da arsTa
damokidebulebaTa sqemebis analogiuroba.

gansxvaveba advilad gasagebia, Tu davakvirdebiT yoveli
modelisaTvis damaxasiaTebel sqemas (nax. 1.1.). misi warmodgena
SesaZlebelia garkveuli ierarqiis saxiT. magaliTad, advili

SesamCnevia, rom kanonikuri sqema arsTa damokidebulebaTa
modelis gamartivebuli variantia, romelSic mocemulia obieqtis
atributebs Soris mxolod raodenobrivi kavSirebi (1:1,m:1,m:n)
da am dros, am kavSirebis semantikuri arsi ar aris
specifirebuli. raodenobrivi kavSiri Seesabameba atributebs
Soris arsebuli ̀ damokidebulebis~ (relaciuri gagebiT) tips,
im dros, roca relaciuri modelis mqone sqemis ganxilvisas
ver vxedavT veraviTar cxadad gamosaxul raodenobriv kavSirs
atributebs Soris, isini sqemaSi aracxadi saxiT arsebobs.

y v elaze srulyofilad obieqts aRwers arsTa
damokidebulebebis modeli (Entity Relationship Model), sadac
naTlad aris specificirebuli rogorc atributebs Soris
kavSirebis tipi, aseve maTi raodenobrivi mxare (nax.1.2). arsebs

DA

BA

CB DB

D

BA

DA

C . . . .

a)

b)

A B

C

D

nax. 1.1. sami modelinax. 1.1. sami modelinax. 1.1. sami modelinax. 1.1. sami modelinax. 1.1. sami modeli
a-arsTa damokidebulebebis,a-arsTa damokidebulebebis,a-arsTa damokidebulebebis,a-arsTa damokidebulebebis,a-arsTa damokidebulebebis,

b-kanonikuri da g-relaciurib-kanonikuri da g-relaciurib-kanonikuri da g-relaciurib-kanonikuri da g-relaciurib-kanonikuri da g-relaciuri

g)

A CB D
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Seesabameba o1, o2 da a.S. obieqtebi, xolo damokidebulebebs
d1, d2 da a.S. kavSirebi obieqtebs Soris.

arsebs aqvs Tvisebebi, romelTac atributebs vuwodebT
(ovalebi). magaliTad, pirovnebis arsTa simravleSi Semaval
arsebs SeiZleba hqondes Semdegi atributebi: saxeli, gvari,
asaki, simaRle, wona da a.S.

ganvixiloT magaliTebi.
magaliTi 1magaliTi 1magaliTi 1magaliTi 1magaliTi 1. vTqvaT, gvaqvs avtomobilebis monacemTa baza, romelic

Seicavs arsTa simravles ̀ avtomobilis marka~, romelic Tavis mxriv,
Sedgeba atributisagan _ `dasaxeleba~ da `modeli~ (nax. 1.3).

mocemul avtomobilTa baza SeiZleba aseve Seicavdes arsTa
simravles `avtomobili~ atributiT (seriuli nomeri).

SegviZlia CavTvaloT, rom atributi `seriuli nomeri~
gasaReburi atributia ̀ avtomobilebis~ arsTa simravleSi. magram

d1 d2

muSaoba aris

o2 o3

o4

d3

sawarmoo
sf-.#

misam.

. . .

telefonistatusi . .gvarieqsp-#

eqsperti o1

g_#
.

. . .

ganyofil. specialoba

sp-#
.

. . .

Sefaseba

nax. 1.2. konceftualuri modelis fragmentinax. 1.2. konceftualuri modelis fragmentinax. 1.2. konceftualuri modelis fragmentinax. 1.2. konceftualuri modelis fragmentinax. 1.2. konceftualuri modelis fragmenti
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cxadia, ori sxvadasxva saxelis avtomobils SeiZleba hqondes

erTnairi seriuli nomrebi. imisaTvis, rom unikaluri gavxadoT

arsebi simravleSi _ `avtomobilebi~, aucileblad gvWirdeba

damokidebulebis damyareba `avtomobilebis markebis~ da
`avtomobilebis~ arsTa simravleebs Soris, raTa cxadvyoT is
faqti, rom avtomobili garkveuli markisaa. amis Sedegad
SesaZlebeli xdeba arsTa simravle _ `avtomobilSi~ Semavali
TiToeuli arsis unikaluri gansazRvra misi sruli nomrisa
da masTan dakavSirebul arsTa simravlis (`avtomobilis markis~)
atributis (`dasaxeleba~) saSualebiT. sxvanairad rom vTqvaT,
am SemTxvevaSi gasaRebia atributis wyvili (seriuli nomeri,
dasaxeleba), romelTagan TiToeuli sxvadasxva arsis simravleebs
miekuTvneba, romlebic ̀ aris~ damokidebulebiTaa dakavSirebuli,
kerZod, `avtomobilis marka~ aris `avtomobili~.

dasaxelebadasaxelebadasaxelebadasaxelebadasaxelebamodelimodelimodelimodelimodeli

beemve

beemve

mersedesi

. . .

mersedesi

sitroeni

sitroeni

audi

BMV-325
BMV-318
Mercedes-
Benz 430

. . .
Mercedes-
Benz 280E

Citroen
Berlingo
Citroen
Jumper

AUDI A6
Quattro
OPEL

seriuliseriuliseriuliseriuliseriuli

ASU 123
GIU 098
ABC 444

. . .
BUM 683

TMT 333

. . .

DAD 999

ASU 123

ABC 444

GIU 098

. . .

TMT 333

. . .

GIU 098

dasaxelebadasaxelebadasaxelebadasaxelebadasaxelebamodelimodelimodelimodelimodeli

beemve

mersedesi

mersedesi

. . .

sitroeni

beemve

BMV-325

Mercedes-

Benz 430

Mercedes-

Benz 430

. . .

Citroen

Berlingo

BMV-325

AUDI A6

a v t o m o b i l ia v t o m o b i l ia v t o m o b i l ia v t o m o b i l ia v t o m o b i l iavtomobilisavtomobilisavtomobilisavtomobilisavtomobilis avtomobiliavtomobiliavtomobiliavtomobiliavtomobili

seriuliseriuliseriuliseriuliseriuli

nax. 1.3. avtomobilis markis arsTa simravlis warmodgenanax. 1.3. avtomobilis markis arsTa simravlis warmodgenanax. 1.3. avtomobilis markis arsTa simravlis warmodgenanax. 1.3. avtomobilis markis arsTa simravlis warmodgenanax. 1.3. avtomobilis markis arsTa simravlis warmodgena
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magaliTi 2magaliTi 2magaliTi 2magaliTi 2magaliTi 2. ganvixiloT sagnobrivi sfero `marketingi~,
kerZod marketingis marTvis procesi sawarmoo firmaSi. 1.4
naxazze mocemulia marketingis modelis kotleriseuli varianti,

romelzec naTlad Cans is faqtorebi, romlebic zemoqmedebas

axdenen marketingis strategiaze.

marketingis procesis arsi mokled ase SeiZleba avxsnaT:
firma awarmoebs saqonels da garkveuli fasiT, gavrcelebis
meTodebiT da stimulirebis sxvadasxva meqanizmebiT cdilobs
is miitanos miznobriv myidvelamde. marketingi, amerikeli
mecnieris fili p kotleris gansazRvrebiT `biznesis
filosofiaa~ da moicavs firmaSi produqciis warmoebis

demografiuli dademografiuli dademografiuli dademografiuli dademografiuli da
ekonomikuriekonomikuriekonomikuriekonomikuriekonomikuri

garemogaremogaremogaremogaremo marketingulimarketingulimarketingulimarketingulimarketinguli
SuamavlebiSuamavlebiSuamavlebiSuamavlebiSuamavlebi

teqnikur-teqnikur-teqnikur-teqnikur-teqnikur-
ekonomikuriekonomikuriekonomikuriekonomikuriekonomikuri

garemogaremogaremogaremogaremo

marketingismarketingismarketingismarketingismarketingis
informaciuliinformaciuliinformaciuliinformaciuliinformaciuli
sistemasistemasistemasistemasistema

marketingismarketingismarketingismarketingismarketingis
dagegmvisdagegmvisdagegmvisdagegmvisdagegmvis
sistemasistemasistemasistemasistema

marketingismarketingismarketingismarketingismarketingis
kontroliskontroliskontroliskontroliskontrolis

sistemasistemasistemasistemasistema

samsaxurissamsaxurissamsaxurissamsaxurissamsaxuris
organizaciuliorganizaciuliorganizaciuliorganizaciuliorganizaciuli

sistemasistemasistemasistemasistema

mimwodebelimimwodebelimimwodebelimimwodebelimimwodebeli sakontaqtosakontaqtosakontaqtosakontaqtosakontaqto
auditorebiauditorebiauditorebiauditorebiauditorebi

konkurentebikonkurentebikonkurentebikonkurentebikonkurentebi

politikur-politikur-politikur-politikur-politikur-
samarTlebrivisamarTlebrivisamarTlebrivisamarTlebrivisamarTlebrivi

garemogaremogaremogaremogaremo

ekologiuri daekologiuri daekologiuri daekologiuri daekologiuri da
socialur-socialur-socialur-socialur-socialur-

kulturuli garemokulturuli garemokulturuli garemokulturuli garemokulturuli garemo

saqonelisaqonelisaqonelisaqonelisaqoneli

fasifasifasifasifasi
gavrcelebisgavrcelebisgavrcelebisgavrcelebisgavrcelebis

m eTodim eTodim eTodim eTodim eTodi

stimulirebastimulirebastimulirebastimulirebastimulireba

miznobrivimiznobrivimiznobrivimiznobrivimiznobrivi

myidvelebimyidvelebimyidvelebimyidvelebimyidvelebi

nax. 1.4. `marketingis~ sagnobrivi sferos warmodgenanax. 1.4. `marketingis~ sagnobrivi sferos warmodgenanax. 1.4. `marketingis~ sagnobrivi sferos warmodgenanax. 1.4. `marketingis~ sagnobrivi sferos warmodgenanax. 1.4. `marketingis~ sagnobrivi sferos warmodgena
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dagegmvis, saqonlis Seqmnisa da misi bazarze realizaciis
etapebs. amitomac marketinguli procesebis marTvis sistema
moicavs oTx qvesistemas: informaciis, marketinguli dagegmvis,
marketingis organizaciisa da marketingis kontrolis
qvesistemebs, romlebic erTmaneTTan mWidro kavSirSia.

marketings axasiaTeben mikro da makro garemoTi. pirvelSi
igulisxmeba marketinguli procesebis uSualo monawile
obieqtebi (Suamavlebi, konkurentebi mimwodeblebi da sakontaqto
auditorebi), xolo meoreSi marketingul procesze moqmedi

politikuri, samarTlebrivi, ekonomikuri, demografiuli,
ekologiuri, socialuri da sxva faqtorebi. rogorc Cans
marketinguli procesebis marTva sakmaod rTuli sistemebis
klass miekuTvneba.

1.5 naxazze naCvenebia am procesis aRweris konceptualuri
modelis fragmenti. obieqtebia firmafirmafirmafirmafirma da saqonelisaqonelisaqonelisaqonelisaqoneli..... maT
gaaCniaT atributebi: firmis-Sfri, misamarTi, . . , telefoni,
saqonlis kodi, dasaxeleba,  . . ., fasi. obieqtebi kavSirSia
erTmaneTTan, afiqsirebs Tu romeli firma romel saqonels
uSvebs. Cvens SemTxvevaSi igulisxmeba M:N kavSiri, rac niSnavs,
rom firma ramdenime saxis saqonels amzadebs. amasTanave, erTi

da igive saqoneli SeiZleba ramdenime firmam daamzados.

1 .2 monacemTa bazis logikuri1.2 monacemTa bazis logikuri1.2 monacemTa bazis logikuri1.2 monacemTa bazis logikuri1.2 monacemTa bazis logikuri

modelimodelimodelimodelimodeli

monacemTa bazis logikuri modeli, anu struqtura ganixileba
rogorc gansazRvruli QwesiT organizebuli monacemebis
erToblioba (magaliTad, obieqtze moqmediPfaqtorebi, maTi
urTierTdamokdebuleba (kavSirebi) da sxv.).

magaliTisaTvis ganvixiloT sawarmoo firmaSi marketingis
marTvis procesis saproblemo sferos konceptualuri modelis
Sesabamisi monacemTa bazis logikuri modeli. aq unda
ganisazRvros  monazemTa bazis cxrilebis (obieqtebis) saxelebi
da maTSi Semavali atributebi (velebi), tipebiT da sigrZeebiT:

1. arsTa simravle firmafirmafirmafirmafirma atributebiT:

firmis-Sifri NUM(4), /*gasaReburi atributi*/



10

dasaxeleba CHAR(20),
misamarTi CHAR(40),
telefoni CHAR(10).

2. arsTa simravle damkveTidamkveTidamkveTidamkveTidamkveTi atributebiT:
damkv-Sifri CHAR(10), /*gasaReburi atributi*/
dasaxeleba      CHAR(20),
misamarTi CHAR(40),
faqsi CHAR(10).

3. arsTa simravle produqtiproduqtiproduqtiproduqtiproduqti atributebiT:
prod-Sifri CHAR(10), /*gasaReburi atributi*/
dasaxeleba CHAR(15),
TviTRirebulebaNUM(7.2),
fasi NUM(7.2),
masalis Sifri CHAR(10).

4. arsTa simravle masalamasalamasalamasalamasala atributebiT:

firmis
Sifri faqsi...misamarTi

firma

saqonel-
kodi dasaxeleba ... fasi

saqoneli

N

warmoeba

M

nax. 1.5. arsTa damokidebulebis fragmenti 2 obieqtisaTvisnax. 1.5. arsTa damokidebulebis fragmenti 2 obieqtisaTvisnax. 1.5. arsTa damokidebulebis fragmenti 2 obieqtisaTvisnax. 1.5. arsTa damokidebulebis fragmenti 2 obieqtisaTvisnax. 1.5. arsTa damokidebulebis fragmenti 2 obieqtisaTvis
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masalis-Sifri CHAR(10), /*gasaReburi atributi*/
dasaxeleba CHAR(20),
fasi NUM(7.2).

5. arsTa simravle mimwodebelimimwodebelimimwodebelimimwodebelimimwodebeli atributebiT:
mimw-Sifri         CHAR(10), /*gasaReburi atributi*/
dasaxeleba CHAR(15),
misamarTi CHAR(20),
masalis Sifri  CHAR(10),
moculoba NUM(9.2),
Tanxa             NUM(7.2),
TariRi DATE(8).

6. arsTa simravle kategoriakategoriakategoriakategoriakategoria atributebiT:
kateg-Sifri     NUM(1), /*gasaReburi atributi*/
dasaxeleba        CHAR(15).

da a.S. saproblemo sferos sazRvrebis gafarToebis Semdeg, es
sia kvlav gafarTovdeba da dazusteba.

Tanamedrove monacemTa bazebi TiTqmis yvela relacieri
modelis safuZvelzea agebuli. aseTi modelis mTavari elementi
n-aruli damokidebulebaa, romelic domenTa dekartuli namravlis
qvesimravlea (nax.1.6). domeni aris erTgvarovan monacemTa
simravle. magaliTad, yvela `gvari~, yvela `Tanamdeboba~ da a.S.

monacemTa relaciuri bazebis optimaluri logikuri
struqturis misaRebad gamoiyeneba normalur formaTa Teoria.
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1 .3 . monacemTa bazis fizikuri1.3. monacemTa bazis fizikuri1.3. monacemTa bazis fizikuri1.3. monacemTa bazis fizikuri1.3. monacemTa bazis fizikuri

modelimodelimodelimodelimodeli

monacemTa bazaSi fizikur CanawerTa Soris kavSirebs uwodeben
maCveneblebs. maCvenebeli (kavSiri) Canaweris misamarTia, romelic
moTavsebulia sxva CanawerSi. programa, waikiTxavs ra Canawers,
gamoiyenebs maCvenebels Semdegi Canaweris wasakiTxad. 1.7 naxazze
ilustrirebulia maCveneblebis gamoyenebis SemTxveva CanawerSi.
aseT struqturas uwodeben ̀ siebis~ struqturas, e.i. Canawerebi
moTavsebulia monacemis velSi - d , romlis mniSvneloba momdevno
Canaweris misamarTia.

yovel siaSi gamoyofen pirvel elements e.w. `Tavs~ da
bolo elements `kuds~. Tu maCvenebeli `kudSi~ miuTiTebs
monacemze `TavSi~, saqme gvaqvs ciklur siebTan (naxazze
punqtiriT gamosaxuli kavSiri). Tu CanawerSi SevitanT
damatebiT meore maCvenebels, romelic miuTiTebs winamdebare
Canawerebze, maSin aseT sias uwodeben ormimarTulebians.

monacemTa fizikuri struqtura aris struqturulad
dakavSirebuli ramdenime elementisagan Semdgari monacemTa
jgufi. monacemTa struqturebTan muSaoba Sedgeba ori ZiriTadi
moqmedebisagan: Seqmnisa da SenarCunebisagan. es ukanasneli
moicavs iseT operaciebs, rogorebicaa: struqturaSi elementTa
CarTva (Setana), struqturidan elementebis amogdeba da
struqturaSi elementebis lokalizacia.

dn Dn-1-ken

D2
D3d2 d3x ΚD1

d2 d4d1

Dn-ken

D1-ken

Dn
dn-1 x

       nax.1.7. fizikuri kavSirebi monacemTa Soris       nax.1.7. fizikuri kavSirebi monacemTa Soris       nax.1.7. fizikuri kavSirebi monacemTa Soris       nax.1.7. fizikuri kavSirebi monacemTa Soris       nax.1.7. fizikuri kavSirebi monacemTa Soris
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siebis formireba SeiZleba yvelgan, sadac saWiroa
mowesrigebuli informaciis cxrilebi (mag. Tavisufali
mexsierebis blokebis sia, aqtiuri davalebebis sia, momxmarebelTa
failebis sia da a.S.).

garkveuli SezRudvebis SemotaniT siebSi elementebis
damatebis an amoSlisaTvis SeiZleba ganisazRvros axali
struqturebi. aseTi wrfivi dinamikuri siebis ZiriTadi tipebia:
rigi, steki da deki.

stekistekistekistekisteki. sia _ LIFO (bolo movida pirveli wavida) stekia,
romelSic elementebis damateba an amoReba xdeba erTi bolodan
(steki xSirad gamoiyeneba enebis gramatikuli garCevisa da
grafebis analizis algoriTmebSi), magaliTad kompilatorebSi.

rigirigirigirigirigi. sia _ FIFO (pirveli movida pirveli wavida) rigia,
romelSic elementTa Setana xdeba erT boloSi, xolo amoReba
- meoredan (gamoiyeneba operaciul sistemebSi, magaliTad
momxmareblis momsaxurebis dros).

dekidekidekidekideki. reversiuli rigi _ esaa rigi ori boloTi, anu
elementebis damateba an amoReba SeiZleba nebismier boloze.

aseTi siisaTvis erTmimarTulebiani dakavSirebis sia ar
gamodgeba, radgan elementebis amoSla orive bolodan
SeuZlebelia wina elementis povnis gareSe. dekisaTvis
gamoiyeneba ormimarTulebiani sia - cikluri sia ormagi Siga
kavSirebiT orive mxares.

cxrilebicxrilebicxrilebicxrilebicxrilebi _ esaa monacemTa struqturebi, romlebSic
elementebis amoSla an damateba SeiZleba nebismier adgilas.
cxrilebis relizaciisaTvis iyeneben ramdenime meTods. magaliTad,
xeSirebis meTodi, romlis drosac elementis Senaxvis misamarTi
gamoiTvleba misi SinaarsiT an saxeliT cxrilSi. cnobaris
meTodi, romlidanac miiReba elementTa Senaxvis fizikuri

misamarTebi.
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I I  TaviI I TaviI I TaviI I TaviI I Tavi

  monacemTa bazebis usafrTxoeba  monacemTa bazebis usafrTxoeba  monacemTa bazebis usafrTxoeba  monacemTa bazebis usafrTxoeba  monacemTa bazebis usafrTxoeba

2.1 . informaciis dacva monacemTa bazebSi2.1 . informaciis dacva monacemTa bazebSi2.1 . informaciis dacva monacemTa bazebSi2.1 . informaciis dacva monacemTa bazebSi2.1 . informaciis dacva monacemTa bazebSi

yvela srulyofil monacemTa bazis marTvis sistemas gaaCnia
informaciis dacvis saSualebani. informaciis dacvaSi
igulisxmeba rogorc arakoreqtuli monacemebis damaxsovrebis
Tavidan acilebis SesaZlebloba, aseve monacemTa bazasTan
momxmarebelTa unebarTvo (arasanqciuri) mimarTvebis gamoricxva.

informaciis arakoreqtuloba SeiZleba gamowveuli iyos
SemTxveviT, monacemebis an programis SecdomiT Cawerisas
manqanaSi an winaswari ganzraxviT.

amgvarad, informaciis dacva ori amocanis gadawyvatas iTxovs:
- monacemTa mTlianobis uzrunvelyofas;
- saidumloebis garantias (monacemebis misaRebad SezRudvebis

dayenebas).

2.2 . monacemTa mTlianoba2.2 . monacemTa mTlianoba2.2 . monacemTa mTlianoba2.2 . monacemTa mTlianoba2.2 . monacemTa mTlianoba

monacemTa bazis mTlianobis uzrunvelsayofad iyeneben
SezRudvebis SerCevis meqanizms. erTi maTgania struqturuli
SezRudvebi, meore ki monacemTa mniSvnelobebis SezRudvebi.

SezRudvebi struqturul doneze efuZneba monacemTa bazebSi
funqciuri damokidebulebebis (relaciebis, atributebis da
a.S.) aRweras. Semoitaneba specialuri _ gasaReburi atributebis,
indeqsebis cnebebi (martivi an Sedgenili). maTi saSualebiT
xorcieldeba relaciur failebSi informaciis mowesrigeba
da monacemTa Zebna, amorCeva.

mTlianobis SezRudvebis meore donea monacemTa mniSvnelobebis
cvlilebebi. es mniSvnelobebi SeiZleba gansazRvrul iyos
garkveul diapazonebSi an gaangariSebul unda iqnas romelime
maTematikuri damokidebulebiT. Tu monacemis mniSvneloba gamova
gansazRvruli diapazonidan an ar Seesabameba arsebul
maTematikur damokidebulebas, maSin xdeba specialuri damcveli
funqciebis amuSaveba, raTa ar dairRves bazis mTlianoba.
magaliTisaTvis SeiZleba ganvixiloT monacemTa bazebis
instrumentuli saSualeba Triggers (CarTva-gamorTvis funqcia).



15

trigerebi uzrunvelyofs monacemTa mTlianobas logikurad
dakavSirebul cxrilebSi (relaciebSi). sistemaSi standartuli
an kerZo funqciebis amuSaveba ganisazRvreba momxmareblis
mier, trigerebi ki araa damokidebuli programaze, igi CairTveba
yovelTvis, rodesac adgili aqvs monacemTa bazaSi informaciis
ganaxlebas: axlis Camatebas, Zvelis waSlas an Secvlas. amgvarad,
trigerebis erT_erTi mTavari funqciaa sistemaSi monacemTa
cvlilebebis statistikis warmoeba.

marTvis amocanebSi amas didi mniSvneloba aqvs. magaliTad,
SesaZlebelia monacemTa cvlilebebi damuSavdes maTi
mniSvnelobebis sakontrolo maCveneblebTan, romelTa miRwevis
SemTxvevaSi sistema saswrafod gaafrTxilebs momxmarebels
mocemul situaciaSi SesaZlo gadawyvetilebebis Sesaxeb.

aseTi meqanizmis saSualebiT Seiqmneba trigerTa kodebi,
romlebic moTavsdeba monacemTa bazis dasamaxsovrebel
procedurebSi.

2.6. saidumloebis dacva2.6. saidumloebis dacva2.6. saidumloebis dacva2.6. saidumloebis dacva2.6. saidumloebis dacva

monacemTa bazebi koleqtiuri moxmarebis resursia, amitomac
maT mravali elementi iyenebs. rogorc wesi, es elementebi
gansxvavdeba TavianTi statusebiT. yvelas ara aqvs yvelafris
miRebis ufleba. amitomac monacemTa bazis administratori
qmnis specialur saparolo sistemas (Jurnals), romelSic
Cawerilia TiToeuli momxmareblis vinaoba, statusi da
monacemebis gamoyenebis uflebebi.

parolis gareSe momxmarebeli ver SeuerTdeba monacemTaEbazas.
statusSi igulisxmeba momxmarebelTa klasifikacia. magaliTad,
klientebi, romelTac aqvT monacemebis mxolod wakiTxvis (Read
Only) ufleba. maT ar SeuZliaT Seitanon axali an Caasworon
monacemebi bazaSi.

monacemTa mniSvnelobis Casworeba an Camateba uSualod
mniSvnelobebis doneze SeuZliaT statusiT nebadarTul
momxmareblebs. monacemTa failebis struqturebis cvlilebis

ufleba mxolod administratoris jgufis prerogativaa.
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III TaviIII TaviIII TaviIII TaviIII Tavi

     Microsoft Access     samagido samagido samagido samagido samagido monacemTa rmonacemTa rmonacemTa rmonacemTa rmonacemTa relaciurelaciurelaciurelaciurelaciuri i i i i bazebisbazebisbazebisbazebisbazebis

marTvis sistemamarTvis sistemamarTvis sistemamarTvis sistemamarTvis sistema

Microsoft-ofisis programul paketSi erT-erTi mZlavri
instrumentuli saSualebaa ganawilebuli bazebis marTvis sistema
Access (lokalur da globalur qselebSi samuSaod), romelic
monacemTa relaciuri modelebis koncefciazea agebuli.

MS Access sistema damuSavda specialurad Windows operaciuli
garemosTvis da misi saSualebiT wydeba Semdegi amocanebi:

_ monacemebis organizeba manqanis mexsierebaSi da maTi marTva;
_ informaciis moZebna da maTi modifikacia (koreqtireba);
_ monacemTa amorCeva winaswar miTiTebuli kriteriumebiT;
_ formebisa da angariSebis ageba;
_ specialuri makrosebis damuSaveba bazebTan samuSaod;
_ grafikisa da dialogebis ageba;
_ qseluri marTvis avtomatizebuli sistemebis ageba da a.S.

33333.1..1..1..1..1.     Ms Access-iiiiisssss struqtura struqtura struqtura struqtura struqtura da da da da da

           monacemTa ti monacemTa ti monacemTa ti monacemTa ti monacemTa tipebipebipebipebipebi

monacemTa bazis komponentebidan erT-erTi mTavari cneba
aris obieqti. obieqti kompiuterSi moTavsebuli informaciuli
erTeulia, romelic SeiZleba amoirCes Semdgomi damuSavebis
mizniT. magaliTad, obieqtia monacemTa bazis cxrili (Tables),
forma (Forms), angariSi (Reports).  aseve obieqtia cxrilis
veli (Column),  ekranze moTavsebuli Rilaki (Button), romelsac
aqvs gansazRvruli funqcia da a.S.

3.1 naxazze naCvenebia Ms Access sistemaSi Sesvlis sastarto
mdgomareoba da misi komponentebis damuSavebis vizualuri garemo.

monacemTa bazebis Seqmna misi cxrilebis (Tables) agebiT
iwyeba,  romlisTvisac didi mniSvneloba aqvs monacemTa tipebis
(Data Type) cnebas (ix.nax.3.2). Ms Access sistemaSi gamoiyeneba
Semdegi tipebi:

Text teqsturi tipi: maqsimum 255 simboluri an ricxviTi
monacemi,  romlebic ar saWiroebs maTematikur operaciebs.
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nax.3.1. nax.3.1. nax.3.1. nax.3.1. nax.3.1. MS Access-Si sastarto-Si sastarto-Si sastarto-Si sastarto-Si sastarto

pozicpozicpozicpozicpoziciaiaiaiaia
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Number ricxviTi tipi: gamoiyeneba maT-operaciebisTvis.
AutoNumber mTvleli tipi: gamoiyeneba cxrilis striqonebis

avtonumeraciisaTvis.
MEMO memo tipis veli: maqsimum 65535 simboluri teqsti.

igi inaxeba cxrilisgan damoukideblad, rac aCqarebs maTi
damuSavebis process.

Data/Time TariRi/dro: gamoiyeneba TariRis (100..9999w.)
da drois Sesanaxad.

Currency fuladi monacemis tipi: mTel nawilSi maqsimum 15
TanrigiT.

Yes/No logikuri tipi: iyenebs or mniSvnelobas ̀ WeSmariti/
mcdari~ an  1 / 0.

OLE object veli: OLE obieqtze mimarTva (Word, Excel
dokumentebis, grafikuli, audio an vizualuri obieqtebisaTvis).

Hyperlink ti pis veli: hi perkavSiris asagebad velidan
monacemTa nebismier fragmentze failis an kompiuteris SigniT,
kompiuterul lokalur qselSi an internetSi.

3.1.1. cxr3.1.1. cxr3.1.1. cxr3.1.1. cxr3.1.1. cxrili (ili (ili (ili (ili (Table)))))

- cxr- cxr- cxr- cxr- cxrilisilisilisilisilis (((((Table))))) Seqmna MS Access monacemTa bazaSi iwyeba
misi atributebis aRweriT (nax.3.2). TviT monacemebi (informacia)
inaxeba eleqtronuli ujredebis saxiT (nax.3.3). ujredSi
Tavsdeba velisa da striqonis gadakveTis Sesabamisi monacemi.
magaliTad, cxrili `produqtebi~, veli produqtis_saxeli,
mniSvneloba Seesabameba produqtis  konkretul dasaxelebas.
me-5 striqonSi moTavsebulia `xvanWkara~. monacemTa bazaSi
SeiZleba iyos ramdenime cxrili. TiToeuli maTganis struqturis
Sesaqmnelad, anu atributebis dasafiqsireblad tipebiTa da
velis sigrZeebiT gamoiyeneba piqtograma Design, romelic Cven
3.2 naxazze vixileT.

 ProductID veli arCeulia pirvelad gasaRebur atributad.
Field Properties | General -Si SeirCeva yoveli velis parametrebi.
magaliTad, velis sigrZe (50), formati, formaze gamosatani
dasaxeleba (Caption), sawyisi mniSvneloba (Default Value),
indeqsuri velis arCeva (Indexed) da sxv.
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nax.3.2. nax.3.2. nax.3.2. nax.3.2. nax.3.2. Access-is samuSao interfeisi da-is samuSao interfeisi da-is samuSao interfeisi da-is samuSao interfeisi da-is samuSao interfeisi da

cxrilis atributebis Seqmnacxrilis atributebis Seqmnacxrilis atributebis Seqmnacxrilis atributebis Seqmnacxrilis atributebis Seqmna
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Field Properties | Lookup -Si (nax.3.4) gamoyenebulia ori
cxrilis velebs Soris kavSiris ageba "xilvadi velis"
gamoyenebiT. kerZod, pirvel cxrilSi arCeuli velis
mniSvnelobaze kursoris dayenebisas ComboBox-is stilSi
gamoitaneba meore cxrilis (Row Source) Sesabamisi velis
(velebis) mniSvnelobebi (Bound Column). aqedan amoirCeva erTi
(Bound Column), romelic moTavsdeba pirvel cxrilSi.
sailustracio Sedegi gamotanilia 3.5 naxazze.

nax.3.3. cxrilis Sevseba monacemebiT (striqonebiT)nax.3.3. cxrilis Sevseba monacemebiT (striqonebiT)nax.3.3. cxrilis Sevseba monacemebiT (striqonebiT)nax.3.3. cxrilis Sevseba monacemebiT (striqonebiT)nax.3.3. cxrilis Sevseba monacemebiT (striqonebiT)
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nax.3.4. nax.3.4. nax.3.4. nax.3.4. nax.3.4. Field Properties | Lookup-is gamoyenebais gamoyenebais gamoyenebais gamoyenebais gamoyeneba

nax.3.5. cxrilis Sevseba monacemebiTnax.3.5. cxrilis Sevseba monacemebiTnax.3.5. cxrilis Sevseba monacemebiTnax.3.5. cxrilis Sevseba monacemebiTnax.3.5. cxrilis Sevseba monacemebiT

Lookup-is gamoyenebiTis gamoyenebiTis gamoyenebiTis gamoyenebiTis gamoyenebiT
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3.1.2. forma (3.1.2. forma (3.1.2. forma (3.1.2. forma (3.1.2. forma (Form)))))

_ forma (forma (forma (forma (forma (Form))))) msgavsia Cveulebrivi dokumentis formisa,
romelsac momxmarebeli aawyobs ekranze Tavisi survilis
mixedviT. am formaSi konkretuli monacemebi Caiwereba monacemTa
bazis cxrilidan (an cxrilebidan).

formis Seqmna xdeba `ostati~ programis (Create form by
using wizard) an konstruqtoris (Design view) daxmarebiT.
velebis SerCeva monacemTa bazidan naCvenebia 3.6 naxazze.

velebis gadataniT Available Fields-idan Selected Fields-ze, Semdeg
Next da Finish RilakebiT Seiqmneba formis nimuSi (nax.3.7).

aq saWiroa monacemTa velebis dasaxelebebisa da mniSvnelobebis
koreqtireba. magaliTad, maTi qarTuli SriftebiT gamotana.
amisaTvis gadavideT konstruqtoris reJimSi (nax.3.8.).

nax.3.6. formisTvis velebis amorCevanax.3.6. formisTvis velebis amorCevanax.3.6. formisTvis velebis amorCevanax.3.6. formisTvis velebis amorCevanax.3.6. formisTvis velebis amorCeva
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forma Sedgeba zeda (Form Header) da qveda (Form Footer)
kolontitulebisa da monacemTa (Detail) nawilisagan. am
ukanasknelSi movniSnoT yvelaferi (Select All) klaviSebiT Ctrl+A,
da ̀ Tagus~ marjvena RilakiT Properties-iT gamova axali fanjara
Multiple selection, romelSic SevcvliT Font Name-s mniSvnelobas
LitNusx-iT (nax.3.9). gaqarTulebuli forma gamotanilia 3.10
naxazze. naxazze fragmenti a) iyenebs Text Box-elements
produqtis dasaxelebis velisaTvis, xolo b) asaxavs Combo
Box-elements. es ukanaskneli miRebulia 3.11 naxazis Sesabamisi
proceduris SesrulebiT.

3.8 naxazze formis marjvniv Cans instrumentebis paneli
(Toolbox). misi daniSnulebaa formaze axali komponentebis

damateba. magaliTad, elementi ̀ warwera~ (Label), elementi ̀ veli~

(Text Box), elementi `amorCeva~ (Toggle Button, Option Button an
Chek Box), siis marTvis elementi (List Box), elementi `veli
siiT~ (Combo Box), Rilaki (Command Button), OLE-obieqtis
veli (Object Frame), naxati (Image) da sxv.

3.12 naxazze ilustrirebulia instrumentebis panelis TiTqmis
yvela komponentis gamoyenebis fragmenti.

formebis damuSavebisas xSirad gamoiyeneba cxriluri
warmodgena, romelSic svetis elementebze SesaZlebelia
maTematikuri operaciebis Sesruleba. magaliTad, jami, saSualo
da sxv. 3..13 naxazze naCvenebia aseTi formis agebis fragmenti.

nax.3.7. formis nimuSinax.3.7. formis nimuSinax.3.7. formis nimuSinax.3.7. formis nimuSinax.3.7. formis nimuSi
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nax.3.8. formis Seqmna an koreqtireba nax.3.8. formis Seqmna an koreqtireba nax.3.8. formis Seqmna an koreqtireba nax.3.8. formis Seqmna an koreqtireba nax.3.8. formis Seqmna an koreqtireba Design-reJimSireJimSireJimSireJimSireJimSi

formis zeda kolontitulSi (Form Header) Caiwereba
cxrilis velis dasaxelebebi Label-elementiT. magaliTad, Sifri,

dasaxeleba, fasi da ful_erTeuli.  Detail-nawilSi
moTavsdeba Producti-cxrilis velebi (amorCeviT, romelTa
gamotanasac vapirebT ekranze). formis qveda kolontitulSi
(Form Footer) gamoitaneba Semajamebeli velis mniSvnelobebi.
magaliTad, jamuri fasis dasadgenad saWiroa aq Caiweros formula
=Sum(fasi). saboloo Sedegi mocemulia 3.14 naxazze.
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nax.3.9. fontis Secvla formazenax.3.9. fontis Secvla formazenax.3.9. fontis Secvla formazenax.3.9. fontis Secvla formazenax.3.9. fontis Secvla formaze
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nax.3.10. fonax.3.10. fonax.3.10. fonax.3.10. fonax.3.10. forma qarTuli fontiT:rma qarTuli fontiT:rma qarTuli fontiT:rma qarTuli fontiT:rma qarTuli fontiT: a) a) a) a) a)Text Box, bbbbb) Combo Box
a)a)a)a)a) b)b)b)b)b)

nax.3.11. nax.3.11. nax.3.11. nax.3.11. nax.3.11. Text Box elementis Secvla elementis Secvla elementis Secvla elementis Secvla elementis Secvla Combo Box-iTiTiTiTiT
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nax.3.12. nax.3.12. nax.3.12. nax.3.12. nax.3.12. Toolbox-isisisisis elementTa sailu elementTa sailu elementTa sailu elementTa sailu elementTa sailustracistracistracistracistracio magaliTio magaliTio magaliTio magaliTio magaliTi
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produqcias aqvs kategoria. romelic mis ama Tu im sasaqonlo
jgufSi mikuTvnebas gansazRvravs. magaliTad, parfiumeria,
tansacmeli, fexsacmeli, alkog_sasmelebi da sxv. 3.15 naxazze
mocemulia cxrili "kategoria" Cveni SemTxvevisaTvis. 3.16 naxazze
ki produqtebis cxrilSi gansazRvrulia TiToeulisTvis
kategoriis mniSvneloba. naTelia, rom veli categorID aris
pirveladi gasaReburi cxrilSi "kategoria" da meoradi
gasaReburi cxrilSi "produqcia".

axla davsvaT amocana, rom saWiroa produqciis siisa da
jamuri Tanxis miReba formaze, sadac produqcia iqneba erTi
konkretuli kategoriiT, magaliTad, tansacmeli an sxv.

es amocana ganvixiloT momdevno paragrafSi, e.w. makrosebis
safuZvelze.

nax.3.13. cxriluri formis Seqmna jamuri veliTnax.3.13. cxriluri formis Seqmna jamuri veliTnax.3.13. cxriluri formis Seqmna jamuri veliTnax.3.13. cxriluri formis Seqmna jamuri veliTnax.3.13. cxriluri formis Seqmna jamuri veliT
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3.1.3. makrosi (3.1.3. makrosi (3.1.3. makrosi (3.1.3. makrosi (3.1.3. makrosi (Macros)))))

_ makrosi makrosi makrosi makrosi makrosi momxmareblis xSirad gamosayenebeli funqciis
avtomatizaciis saSualebaa monacemTa bazasTan samuSaod. funqcia
Seesabameba momxmareblis mier gansazRvruli manqanuri brZanebebisa
da movlenebis mimdevrobis erTobliobas. mas aqvs saxeli, SeiZleba
hqondes ekranze piqtograma an swrafi amuSavebis klaviSTa
kombinacia.

magaliTisaTvis ganvixiloT produqciis formaze ramdenime
Rilakis (Command Button) agebis SemTxveva. TiToeul Rilakze
mimagrebuli iqneba produqciis konkretuli kategoria. Rilakis

nax.3.14. cxriluri forma nax.3.14. cxriluri forma nax.3.14. cxriluri forma nax.3.14. cxriluri forma nax.3.14. cxriluri forma fasisfasisfasisfasisfasis jamuri veliT jamuri veliT jamuri veliT jamuri veliT jamuri veliT
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nax.3.15. cxrili nax.3.15. cxrili nax.3.15. cxrili nax.3.15. cxrili nax.3.15. cxrili kategoriakategoriakategoriakategoriakategoria

nax.3.16. cxrili nax.3.16. cxrili nax.3.16. cxrili nax.3.16. cxrili nax.3.16. cxrili produqcia produqcia produqcia produqcia produqcia veliTveliTveliTveliTveliT kategoria kategoria kategoria kategoria kategoria
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arCeviT formaze gamoitaneba am konkretuli kategoriis
produqtebis sia da maTi jami. 0-iT pirobiTad aRniSnulia
"yvela" kategoria, 9-iT "sxva" kategoria (romelic araa 1-8
kategoriaSi).

amgvarad, jer SevqmnaT makrosi da Semdeg es makrosi mivamagroT
Rilaks. 3.17 naxazze naCvenebia makrosis agebis procedura
Database | Macros | New -Si (an Designer-Si).

Tu Action-velis marcxniv ar Cans Macro Name-sveti, maSin
Macro Design-instrumentebis panelidan avamoqmedoT piqtograma

Macro Names. am svetSi Cajdeba SemdgomSi 0,1,2 da aS (produqciis
kategoriis nomrebi).  Action-svetSi ComboBox-velidan

amovirCioT CvenTvis saWiro funqcia, amjerad Apply Filter.
Comment-svetSi Caiwereba Sesabamisi makrosis aRweris komentari.

nax.3.17. makrosis Seqmnis reJiminax.3.17. makrosis Seqmnis reJiminax.3.17. makrosis Seqmnis reJiminax.3.17. makrosis Seqmnis reJiminax.3.17. makrosis Seqmnis reJimi
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erT Prod_Macros makrosSi SeiZleba ramdenime makrosis
saxelis Setana (1,1,2 da a.S.). qvemoT, Where Condition-Si Cajdeba
"UCase([categor]) Like 1" logikuri gamosaxuleba, romelic
SeiZleba awyobil iqnas am striqonis marjvniv "sam wertilze"
dawkapunebis Sedegad gamosul Expression Builder-fanjaraSi
(nax.3.18).UmimdevrobiT SevqmnaT cxrave makrosis saxeli,
romlebSic Where Condition-Si xeliT CavasworebT "Like 2",
"Like 3",..., "Like 9" mniSvnelobebs da a.S.

bazaSi Senaxvis Semdeg davbrundeT produqciis formaze, sadac
unda SevqmnaT Rilakebi am makrosebisTvis (nax.3.19).

Toolbox-dan gadavitanoT formaze Rilaki Command Button,
Semdeg "Tagus" marjvena RilakiT Properties | Format | Caption-Si
CavsvaT 1, 2 an sxv. bolos, am Rilakze makrosis mimagreba
moxdeba Properties | Event | On Click-dan erT-erTi striqonis
amorCeviT. magaliTad, Prod_Category.1. aseTive mimdevrobiT
SevqmnaT danarCeni Rilakebic 2,3,...,9.

nax.3.18. filtris agebis fanjaranax.3.18. filtris agebis fanjaranax.3.18. filtris agebis fanjaranax.3.18. filtris agebis fanjaranax.3.18. filtris agebis fanjara
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nax.3.19. Rilakze makrosis momagrebanax.3.19. Rilakze makrosis momagrebanax.3.19. Rilakze makrosis momagrebanax.3.19. Rilakze makrosis momagrebanax.3.19. Rilakze makrosis momagreba

Properties | Event-is -is -is -is -is On Click-dan-dan-dan-dan-dan
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Sedegebis ilustracia naCvenebia 3.20 naxazze, sadac
kategoriebis Rilakis amorCevis Semdeg formis cxrilSi
gamoitaneba Sesabamisi jgufis produqciis striqonebi da maTi
"fasis" velis jamuri mniSvneloba. Cvens SemTxvevaSi gamotanilia
me-2 (alk-sasmelebi) da me-4 (tansacmeli) kategoriebi.

nax.3.20. RilakiT kategoriis amorCevanax.3.20. RilakiT kategoriis amorCevanax.3.20. RilakiT kategoriis amorCevanax.3.20. RilakiT kategoriis amorCevanax.3.20. RilakiT kategoriis amorCeva
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ganvixiloT meore magaliTi makrosis Sesaqmnelad. kerZod
erTi formidan meore formis gaxsna da Sesabamisi monacemebis
gamotana. makrosi mibmuli iqneba Rilakze.

davuSvaT, rom gvWirdeba TiToeul produqciaze ganisazRvros
Sesabamisi nedleulis (masalis) dasaxeleba da misi erTeuli
Rirebuleba. produqtebis formaze Form Footer-nawilSi Toolbox-
dan gadavitanoT Command Button-Rilaki (nax.3.21).

gamoCndeba 3.22 naxazze naCvenebi fanjara, romelSic avirCevT
Categories: Form Operations da Actions: Open Form.

nax.3.21. Rilakis Seqmna proceduris makrosis agebiTnax.3.21. Rilakis Seqmna proceduris makrosis agebiTnax.3.21. Rilakis Seqmna proceduris makrosis agebiTnax.3.21. Rilakis Seqmna proceduris makrosis agebiTnax.3.21. Rilakis Seqmna proceduris makrosis agebiT
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 Next-is Semdeg avirCevT gamosatan formas Masala da 1-el
radiobutons (nax.3.23). gamova axali fanjara 3.24 naxaziT.

Producti  da Masala cxrilebis SemaTanxmebeli (kavSiris) velia
masal_id.  Next-is Semdeg SevitanT proceduris saxels, magaliTad,
Prod_Masala (nax.3.25),

nax.3.22. operaciis arCeva makrosisTvisnax.3.22. operaciis arCeva makrosisTvisnax.3.22. operaciis arCeva makrosisTvisnax.3.22. operaciis arCeva makrosisTvisnax.3.22. operaciis arCeva makrosisTvis

nax.3.23. RilakiT gamosatani formis arCevanax.3.23. RilakiT gamosatani formis arCevanax.3.23. RilakiT gamosatani formis arCevanax.3.23. RilakiT gamosatani formis arCevanax.3.23. RilakiT gamosatani formis arCeva
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 bolos, miviRebT 3.21 naxazze naCveneb situacias. Tu On
Click | Event Procedure-s "sam-wertilze" davawkapunebT, maSin gamova
axali fanjara, romelSic Cawerilia Cvens mier makrosiT Seqmnili

nax.3.24. formebsSoris kavSiris velis arCevanax.3.24. formebsSoris kavSiris velis arCevanax.3.24. formebsSoris kavSiris velis arCevanax.3.24. formebsSoris kavSiris velis arCevanax.3.24. formebsSoris kavSiris velis arCeva

nax.3.25. Rilakis proceduris (movlenis) saxelis SerCevanax.3.25. Rilakis proceduris (movlenis) saxelis SerCevanax.3.25. Rilakis proceduris (movlenis) saxelis SerCevanax.3.25. Rilakis proceduris (movlenis) saxelis SerCevanax.3.25. Rilakis proceduris (movlenis) saxelis SerCeva
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proceduris programuli kodi Visual Basic Application enaze
(VBA). am kodis teqsti mocemulia 3.26 naxazze. igi avtomaturad

aris generirebuli TviT makrosis mier. dasasrul, SevinaxoT

yvelaferi bazaSi.

avamuSavoT forma Producti.  Open Form Rilakze dawkapunebiT
gamova forma Masala, romelic Seesabameba konkretul produqts.
Tu produqtebis formaze SevcvliT produqts da kvlav Open
Form Rilaks avamuSavebT, isev damyardeba Sesabamisoba arCeul
produqtsa da mis masalas Soris. sailustracio magaliTebi
mocemulia 3.27 naxazze.

nax.3.26. Rilakis nax.3.26. Rilakis nax.3.26. Rilakis nax.3.26. Rilakis nax.3.26. Rilakis Event Procedure-s kodi s kodi s kodi s kodi s kodi VBA-enazeenazeenazeenazeenaze
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    3.1.4. cxrilTaSoriscxrilTaSoriscxrilTaSoriscxrilTaSoriscxrilTaSoris kavSirebi (kavSirebi (kavSirebi (kavSirebi (kavSirebi (Relationships)))))

MS Access monacemTa baza Sedgeba urTierTdakavSirebuli
cxrilebisgan. ganvixiloT saproblemo sfero `produqciis
warmoeba~, romelic konceftualurad Semdegi cxrilebisagan
Sedgeba: mwarmoebeli firma  (Firma), produqcia (Producti),
produqciis warmoeba (Prod_Zarm), damkveTi (Damkveti),

produqciis dakveTa (Prod_Dakveta), produqciaze masalis
xarji (Mas_Xarji), masala (Masala), mimwodebeli (nedleulis)
firma (Nedl_Mimz), saWiro masalis mflobeli mimwodebeli
(Mimz_Masala), nedleulis SekveTa (Nedl_Dakveta) da a.S.

TiToeuli es cxrili (Table) aigeba 3.1.1 paragrafSi aRwerili
sqemiT. axla saWiroa cxrilTaSoris kavSirebis ageba. amisaTvis,
rogorc zemoT aRvniSneT, saWiroa pirveladi da meoradi
gasaReburi atributebis (Primary key,  Secondary key) gamoyeneba.
3.2 naxazze produqtis cxrilSi pirveli atributis (ProductID)
win ̀ gasaRebis~ emblemaa moTavsebuli. es velia swored pirveladi
gasaRebi da igi Seiqmneba momxmareblis mier masze `Tagus~
marjvena RilakiT da Primary key-is ofciis arCeviT.

cxrilisaTvis Firma aseTi pirveladi gasaRebia firmis
identifikatori (firm_id). kavSiri firmasa da produqcias Soris
myardeba damokidebulebiT ̀ produqciis warmoeba~ (Prod_Zarm),
romelic aigeba wina cxrilebis analogiurad, oRondac aq garda
pirveladi gasaRebisa zarm_id aris agreTve meoradi gasaReburi
atributebi firm_id da prod_id. cxrilTaSorisi kavSirebi myardeba
swored pirvelad da meorad gasaRebur atributebs Soris.
amisaTvis gamoiyeneba programuli paketis vizualuri saSualebebi,
romelTac Cven axla ganvixilavT.

3.28 naxazze mocemulia zemoCamoTvlili cxrilebis nusxa
Access-is samuSao garemoSi. mTavari meniudan avirCioT:

Tools | Relationships
 gamoCndeba 3.29 naxazze mocemuli kadri. aq mimdevrobiT

avirCioT CvenTvis saWiro cxrilebi da Add-iT gadavitanoT
isini cxrilTaSoris kavSirebis asageb diagramaze. gamoCnda
cxrilis (Table) dasaxeleba da atributebis CamonaTvali. maT
Soris pirveladi gasaReburi veli muqi feriTaa mocemuli.
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nax.3.28 cxrilTaSoris kavSirebis ofciis arCevanax.3.28 cxrilTaSoris kavSirebis ofciis arCevanax.3.28 cxrilTaSoris kavSirebis ofciis arCevanax.3.28 cxrilTaSoris kavSirebis ofciis arCevanax.3.28 cxrilTaSoris kavSirebis ofciis arCeva

nax.3.29. cxrilebis amorCevis dialoginax.3.29. cxrilebis amorCevis dialoginax.3.29. cxrilebis amorCevis dialoginax.3.29. cxrilebis amorCevis dialoginax.3.29. cxrilebis amorCevis dialogi
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or cxrils Soris relaciuri kavSiris asagebad (magaliTad,
Firm da Nedl_Dakveta ) saWiroa `Tagus~ marcxena klaviSiT
(daWeril mdgomareobaSi) Firm.firm_id veli SevaerToT
Nedl_Dakveta.firm_id velTan. 3.30 naxazze gamosaxulia es
SemTxveva. Create-RilakiT dasturdeba kavSiris agebis
aucilebloba. amgvarad, yvela relaciuri kavSiris agebis Semdeg
vRebulobT 3.31 naxazze mocemul Sedegs.

cxrilebis ganlageba sasurvelia SeirCes ise, rom
damakavSirebeli xazebi naklebad ikveTebodes maTTan.

nax.3.30. cxrilTaSorisi kavSiris agebis dialoginax.3.30. cxrilTaSorisi kavSiris agebis dialoginax.3.30. cxrilTaSorisi kavSiris agebis dialoginax.3.30. cxrilTaSorisi kavSiris agebis dialoginax.3.30. cxrilTaSorisi kavSiris agebis dialogi
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3.1.5. moTxovna (3.1.5. moTxovna (3.1.5. moTxovna (3.1.5. moTxovna (3.1.5. moTxovna (Query)))))

_ moTxovna moTxovna moTxovna moTxovna moTxovna monacemTa bazis cxrilebidan amoarCevs monacemebs
momxmareblis mier miTiTebuli kriteriumebiT.

monacemTa baza BusinProc,  rogorc zemoT vnaxeT, Sedgeba
cxrilebis, formebis, moTxovnebis, angariSebisa da makrosebis
erTobliobisagan.

rodesac cxrilebi (monacemTa "sawyobebi") da formebi
(monacemTa momxmarebelTa "interfeisebi") mzadaa, maSin
SesaZlebelia mravalferovani moTxovnebis (SekiTxvebis) gadacema
kompiuterul sistemaze, romelic pasuxs gascems am SekiTxvebs,
anu daakmayofilebs moTxovnebs bazis cxrilebidan amorCeuli
monacemebiT. "saSedego cxrilebi" iqneba kombinirebuli bazaSi
arsebuli calkeuli cxrilebisa da formebis (magaliTad, nax.3.32)
safuZvelze.

monacemTa bazebis TeoriaSi mas xSirad monacemTa asaxvis,
warmodgenis komponents uwodeben da aRniSnaven "View"-is saxiT.
es sityva xSirad gamoiyeneba rogorc TviT vindousis meniuebSi,
aseve yvela prgramul paketSi, maT Soris monacemTa bazebis
marTvis sistemebSi. igi aq dinamikuri cxrilis funqcias asrulebs,

nax.3.32. monacemTa bazis calkeuli formebinax.3.32. monacemTa bazis calkeuli formebinax.3.32. monacemTa bazis calkeuli formebinax.3.32. monacemTa bazis calkeuli formebinax.3.32. monacemTa bazis calkeuli formebi
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nax.3.33. moTxovnis (nax.3.33. moTxovnis (nax.3.33. moTxovnis (nax.3.33. moTxovnis (nax.3.33. moTxovnis (Query) agebis instrumenti ) agebis instrumenti ) agebis instrumenti ) agebis instrumenti ) agebis instrumenti QBE

romlis struqtura Seesabameba TviT moTxovnas, romelsac
momxmarebeli operatiulad miawodebs bazas.

ganvixiloT moTxovnaTa tipebi Ms Access monacemTa bazis
marTvis sistemaSi.

amorCeviTi moTxovnebiamorCeviTi moTxovnebiamorCeviTi moTxovnebiamorCeviTi moTxovnebiamorCeviTi moTxovnebi - gamoiyeneba bazis cxrilebidan
monacemebis amosarCevad moTxovnaSi formirebuli kriteriumebis
safuZvelze.

magaliTad, "vipovoT yvela firmis adgilmdebareoba da sabanko
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angariSebi". aq erTi cxrilidan (Firma) proeqciis operaciiT
amoiReba sami veli (atributi), kerZod "firmis dasaxeleba",
"qalaqi" da "sabanko angariSi". gamoiyeneba piqtograma

 Database | Queries | New  an  Design
3.33 naxazze mocemulia moTxovnebis avtomatizebuli agebis

instrumenti QBE (Query By Example). igi momxmarebels
uadvilebs moTxovnis agebis proceduras.

rogorc naxazidan Cans amorCeulia erTi cxrili (Firma)
Tavisi velebiT. qveda nawilSi momxmarebeli airCevs Table,
Field  da sxva mniSvnelobebs.  Sort-Si miTiTebulia striqonebis
mowesrigebis kriteriumi zrdadobiT (Ascending). Show -Si
Casmulia markerebi, raTa  arCeuli velebis mniSvnelobebi

gamotanil iqnas Sedegis cxrilSi. Query1-is fanjaraSi "Tagus"
marjvena RilakiT gamoitaneba meniu, sadac avirCevT SQL View-

nax.3.35. moTxovnis (nax.3.35. moTxovnis (nax.3.35. moTxovnis (nax.3.35. moTxovnis (nax.3.35. moTxovnis (Query) agebis instrumenti ) agebis instrumenti ) agebis instrumenti ) agebis instrumenti ) agebis instrumenti QBE

nax.3.34. nax.3.34. nax.3.34. nax.3.34. nax.3.34. SQL  moTxovnis forma moTxovnis forma moTxovnis forma moTxovnis forma moTxovnis forma
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s da miviRebT 3.34 naxazze mocemul SQL-teqsts. Structured
Query Language aris struqturirebadi moTxovnis ena, anu
monacemTa manipulirebis ena araprogramisti momxmareblebisaTvis.

igi avtomaturad aigo QBE-instrumentiT. Sedegi mocemulia
3.35 naxazze.

SesaZlebelia ramdenime cxrilis gamoyeneba. magaliTad,
ganvixiloT moTxovna: "romeli firma romel produqcias uSvebs".

amasTanave davalagoT firmebi mowesrigebulad alfabetis
mixedviT, xolo produqcia, romelsac es firmebi awarmoebs,
davalagoT sarealizacio fasis klebadobiT (Descending).

3.36 naxazze naCvenebia sami cxrilis arCevis SemTxveva
Sesabamisi velebiTa da cxrilTaSorisi kavSirebiT.

amjerad cxrilebsSoris kavSiri realizebulia kriteriumis
(Criteria) striqonSi im svetebis qveS, romlebisTvisac sruldeba
es logikuri pirobebi.

rogorc 3.37 naxazidan Cans SQL-moTxovnis teqstSi logikuri
kriteriumi asaxulia fragmentSi:

WHERE Firma.firm_id=ProdZarm.firm_id  And
Producti.prod_id=ProdZarm.prod_id

Sedegebis cxrili gamoitaneba Query3-ze meniudan Open-
piqtogramis gaSvebiT, an "Tagus" marcxena RilakiT.

rogorc Sedegebis cxrilidan Cans (nax.3.38) firmebi
dalagebulia alfabetis zrdadobiT, produqcia ki fasebis
klebadobiT firmis SigniT.

Sedegis cxrilSi ar gamoitaneba firmis identifikatori
(firm_id) da produqtis identifikatori (prod_id), vinaidan es
velebi 3.36 naxazze Show-striqonSi araa CarTul mdgomareobaSi,
anu SQL-moTxovnis (nax.3.37) Select-striqonSi mocemulia
mxolod Firma.dasax, Firma.qalaqi, Producti.dasax, ProdZarm.TviTgir,

ProdZarm.fasi velebi da araa moxseniebuli firm_id da prod_id.
Tu davubrundebiT Cveni monacemTa bazis cxrilebs da gavxsniT,

magaliTad firmas (Firma), miviRebT 3.39 naxazze mocemul cxrils.
aq axalia striqonswin moTavsebuli "+" niSnebi. Tu mas gavxsniT,
gamoCndeba meore, e.w. daqvemdebarebuli produqciis (Producti)
cxrili (nax.3.40).
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nax.3.37. cxrilTaSorisi kavSiris agebis dialoginax.3.37. cxrilTaSorisi kavSiris agebis dialoginax.3.37. cxrilTaSorisi kavSiris agebis dialoginax.3.37. cxrilTaSorisi kavSiris agebis dialoginax.3.37. cxrilTaSorisi kavSiris agebis dialogi

nax.3.38. sami cxriliT agebuli moTxovnis Sedeginax.3.38. sami cxriliT agebuli moTxovnis Sedeginax.3.38. sami cxriliT agebuli moTxovnis Sedeginax.3.38. sami cxriliT agebuli moTxovnis Sedeginax.3.38. sami cxriliT agebuli moTxovnis Sedegi
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nax.3.39. firmebis cxrili " + " kavSiris elementiTnax.3.39. firmebis cxrili " + " kavSiris elementiTnax.3.39. firmebis cxrili " + " kavSiris elementiTnax.3.39. firmebis cxrili " + " kavSiris elementiTnax.3.39. firmebis cxrili " + " kavSiris elementiT

nax.3.40. monacemTa bazis calkeuli formebinax.3.40. monacemTa bazis calkeuli formebinax.3.40. monacemTa bazis calkeuli formebinax.3.40. monacemTa bazis calkeuli formebinax.3.40. monacemTa bazis calkeuli formebi
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nax.3.41. gaangariSebadi velis gamoyenebanax.3.41. gaangariSebadi velis gamoyenebanax.3.41. gaangariSebadi velis gamoyenebanax.3.41. gaangariSebadi velis gamoyenebanax.3.41. gaangariSebadi velis gamoyeneba

nax.3.42. nax.3.42. nax.3.42. nax.3.42. nax.3.42. SQL-moTxovna gaangariSebadi velisTvismoTxovna gaangariSebadi velisTvismoTxovna gaangariSebadi velisTvismoTxovna gaangariSebadi velisTvismoTxovna gaangariSebadi velisTvis

3.1.6. gaangariSebadi da jgufuri3.1.6. gaangariSebadi da jgufuri3.1.6. gaangariSebadi da jgufuri3.1.6. gaangariSebadi da jgufuri3.1.6. gaangariSebadi da jgufuri
operaciebis velebioperaciebis velebioperaciebis velebioperaciebis velebioperaciebis velebi

gaangariSebadi velebi xSirad gamoiyeneba      monacemTa bazebis
sistemebSi. esaa velebi, romlebic cxadi saxiT an araa
moTavsebuli cxrilebSi, an aris, magram mniSvnelobebi ar gaaCnia.
isini maT Rebulobs sxva velebze maTematikuri, logikuri an
striqonebis damuSavebis operaciebis Catarebis Semdeg.

ganvixiloT martivi magaliTi. davuSvaT gvainteresebs
produqciis sarealizacio fasebis warmodgena dolarebSi.
amisaTvis avagoT moTxovna Query4. 3.41 naxazze mocemulia es
SemTxveva.
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nax.3.43. Sedegebi gaangariSebadi veliT: "fasi_dolari"nax.3.43. Sedegebi gaangariSebadi veliT: "fasi_dolari"nax.3.43. Sedegebi gaangariSebadi veliT: "fasi_dolari"nax.3.43. Sedegebi gaangariSebadi veliT: "fasi_dolari"nax.3.43. Sedegebi gaangariSebadi veliT: "fasi_dolari"

Field-is axal svetSi Caiwereba
fasi_dolari: [fasi]/2, produqtebi
dalagdeba fasis klebadobiT
(Descending). -moTxovnas eqneba
Sesabamisad 3.42 naxazze naCvenebi
saxe, xolo Sedegebi mocemulia 3.43
cxrilSi. jgufuri angariSebis
Casatareblad, magaliTad jami,
saSualo,  minimumi, maqsimumi,
standartuli gadaxra da a.S.
gamoiyeneba specialuri jgufuri
operaciebis striqoni (Totals),
romelic QBE-instrumentis
gamoyenebisas moTxovnis awyobamde
unda CairTos mTavari meniudan (nax.
3.44).

nax.3.44. nax.3.44. nax.3.44. nax.3.44. nax.3.44. Total-rrrrreJimis CarTvaeJimis CarTvaeJimis CarTvaeJimis CarTvaeJimis CarTva



54

nax.3.45. jgufuri operaciis nax.3.45. jgufuri operaciis nax.3.45. jgufuri operaciis nax.3.45. jgufuri operaciis nax.3.45. jgufuri operaciis SQL-moTxovnamoTxovnamoTxovnamoTxovnamoTxovna

nax.3.46. jamuri velis angariSis awyoba nax.3.46. jamuri velis angariSis awyoba nax.3.46. jamuri velis angariSis awyoba nax.3.46. jamuri velis angariSis awyoba nax.3.46. jamuri velis angariSis awyoba QBE-Si-Si-Si-Si-Si

nax.3.47. jamebi produqciis kategoriebis mixedviTnax.3.47. jamebi produqciis kategoriebis mixedviTnax.3.47. jamebi produqciis kategoriebis mixedviTnax.3.47. jamebi produqciis kategoriebis mixedviTnax.3.47. jamebi produqciis kategoriebis mixedviT

Total-striqonSi (nax.3.46) jgufurad, produqciis kategoriebis
mixedviT gaiTvleba jami:fasi veli sum-operaciiT. 3.45 da 3.47
naxazebze naCvenebia SQL-moTxovna da Sedegebi.
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nax.3.48. nax.3.48. nax.3.48. nax.3.48. nax.3.48. Report-rrrrreJimis CarTva eJimis CarTva eJimis CarTva eJimis CarTva eJimis CarTva Wizard-is gamoyenebiTis gamoyenebiTis gamoyenebiTis gamoyenebiTis gamoyenebiT

3.1.7. angariSi (3.1.7. angariSi (3.1.7. angariSi (3.1.7. angariSi (3.1.7. angariSi (Report)))))

_ angariSiangariSiangariSiangariSiangariSi aris ekranidan printerze gamosabeWdi saSualeba.
angariSis formas irCevs momxmarebeli. mas SeuZlia aawyos
gamosabeWdi dokumenti, romelsac kavSiri aqvs monacemTa bazis
cxrilebTan da formebTan. angariSebSi monacemTa koreqtireba
ar xdeba. angariSis agebis sastarto mdgomareoba Wizard-
programis daxmarebiT mocemulia 3.48 naxazze.

airCeva cxrili an moTxovna komboboqsidan (magaliTad, Firma)
da Semdeg gamosabeWdi velebi gadaitaneba Selected Fields mxares.

Next-is Semdeg gamodis 3.49 naxazze naCvenebi fanjara,
romelSic airCeva dajgufebis kriteriumi, magaliTad veli
"qalaqi".  Semdeg etapze 3.50 naxazis Sesabamisad, ganisazRvreba
gamosabeWd dokumentSi striqonebis mowesrigebis velebi
(zrdadobiT an klebadobiT). 3.51 naxazze naCvenebia sabeWdi
furclis ganlagebis SerCeva, xolo 3.52-ze stilisa. Semdeg
miiReba sabeWdi formis maketi, romelzedac saWiroa velebis
moniSvna da Sesabamisi fontebis dayeneba. amisaTvis saWiro
iqneba konstruqtorSi gadasvla (nax.3.53). saboloo forma
teqstiT monacemTa bazis cxrilidan naCvenebia 3.54 naxazze.
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nax.3.49. dajgufebis kriteriumis arCevanax.3.49. dajgufebis kriteriumis arCevanax.3.49. dajgufebis kriteriumis arCevanax.3.49. dajgufebis kriteriumis arCevanax.3.49. dajgufebis kriteriumis arCeva

nax.3.50. dajgufebis kriteriumis arCevanax.3.50. dajgufebis kriteriumis arCevanax.3.50. dajgufebis kriteriumis arCevanax.3.50. dajgufebis kriteriumis arCevanax.3.50. dajgufebis kriteriumis arCeva
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nax.3.51. sabeWdi furclis ganlagebis arCevanax.3.51. sabeWdi furclis ganlagebis arCevanax.3.51. sabeWdi furclis ganlagebis arCevanax.3.51. sabeWdi furclis ganlagebis arCevanax.3.51. sabeWdi furclis ganlagebis arCeva

nax.3.52. sabeWdi stilis arCevanax.3.52. sabeWdi stilis arCevanax.3.52. sabeWdi stilis arCevanax.3.52. sabeWdi stilis arCevanax.3.52. sabeWdi stilis arCeva
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nax.3.53. nax.3.53. nax.3.53. nax.3.53. nax.3.53. Report-isisisisis konstruqtoris (konstruqtoris (konstruqtoris (konstruqtoris (konstruqtoris (Designer) reJimi) reJimi) reJimi) reJimi) reJimi

nax.3.54. Sedegis fragmentinax.3.54. Sedegis fragmentinax.3.54. Sedegis fragmentinax.3.54. Sedegis fragmentinax.3.54. Sedegis fragmenti
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3.2. kiTxvebi da savarjiSoebi3.2. kiTxvebi da savarjiSoebi3.2. kiTxvebi da savarjiSoebi3.2. kiTxvebi da savarjiSoebi3.2. kiTxvebi da savarjiSoebi

1. ras aris saproblemo sferos konceptualuri modeli ?
2. rogor aigeba realuri samyaros modeli ?
3. ra aris atributebi da damokidebulebebi ?
4. axseniT ER-modelis komponentebi da maTi saSualebiT

konceptualuri sqemis agebis wesebi.
5. axseniT monacemTa bazis fizikuri organizebis arsi.
6. ra aris gasaRebi, pirveladi da meoradi ?
7. maCvenebeli. rogor aigeba monacemTa struqtura ?
8. ra aris rigi, steki da deki ?

9. ra aris monacemTa bazebis agebis mTlianobis aspeqti ?

10. rogor xdeba monacemTa bazebSi informaciis dacva ?

11. rogor xdeba Ms Access-Si cxrilebis Seqmna ?

12. rogor xdeba Ms Access-Si formebis Seqmna ?
13. rogor xdeba Ms Access-Si moTxovnebis Seqmna ?
14. rogor xdeba Ms Access-Si angariSebis Seqmna ?
15. rogor xdeba Ms Access-Si makrosebis Seqmna ?
16. ra aris indeqsuri faili ?

17. rogor xdeba monacemebis filtracia ?

18. rogor xdeba rTuli moTxovnis formireba ?

19. aageT monacemTa baza fakulteti.

20. aageT monacemTa baza produqciis-sawyobi.

21. aageT monacemTa baza TanamSromelTa xelfasi.

22. aageT monacemTa baza  produqciis warmoeba.
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