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Sesaval i

marTvis sainformacio sistemebis daproeqteba da
Semdgom daprogrameba Tanamedrove vizualuri
kompiuterulli tegno B ogiebis saSuallebiT metad
mniSvne Bovani da aqtuaBuria, rameTu sagrZnobllad
umjobesdeba proeqtis realizaciis xarisxi da
mcirdeba misi damuSavebis dro da xar jebi.

gansakuTrebiT sayuradReboa dRes programulli
inJineriis (Software Engineering) iseTi instrumentis
aTviseba, rogoricaa unificirebulli model irebis ena
(UML - Unified Modeling Language), vinaidan igi iTvHleba
kompiuterulli programulli paketebis Seqgmnis
meTodo B ogiurFsafuzv l ad.

esaa daprogramebis obiegqt-orientirebull meTodze
Segmni B'i Tanamedrove informaciulli tegno B ogia,
romelic aris modulebis specifikaciis,
konstruirebis, vizuall izebisa da dokumentirebis ena
da aRniSvnaTa sistema. dRes am standarts iyenebs
Microsoft, Oracle, Hewlet-Packard da sxva cnobi Bi Firmebi.

daprogramebis Tanamedrove instrumentebi
integrirebulli paketebia, romBebic aerTianebs
monacemTa aRwerisa (DDL) da manipulirebis (DML)

enebs (monacemTa bazis saxiT), procedurebis
damuSavebis xerxebs kBasTa Teoriis gamoyenebiT da
standartull bibBioTekebs. amgvarad, maTSi
realizebulia obieqt-orientirebuli daprogramebis
meTodi da stili: inkafsulaciis, klasTa
memkvidreobiTobis, poBimorfizmisa da abstragciis

saxiT.



aqgtualuri da FfarTod gamoyenebadia SQL-ena
(Structured Query Language), rome B ic manipu B irebis enis
standartad igqca mTels msofFHBioSi. ar arsebobs
daprogranmebis ena an monacemTa bazebis marTvis sistema,
rome BSic igi ar gamoiyenebodes.

moTxovnebis Formirebis procedurebis
avtomatizebis Tval sazrisiT metad sayuradReboa QBE-
ena (Query By Exampl). am instrumentiT momxmarebel i
advi Bad akomp Beqtebs SQL-enis struqturis mgone
moTxovnebs, romll ebsac Semdgom avtomaturad amuSavebs,
maga B iTad, Borland C++Builder -ze agebulli
kompiuterulli sistema.

e B-wignSi ganixi Beba aseTi saxis kompiuteruli
ap Bikaciebi sxvadsxva gamoyenebiTi sFeroebidan. aq
mniSvne Bovani adgilli uWiravs momxmarebe il Ta
interfeisebis agebisa da maTi monacemTa bazebTan

dakavSirebis amocanebis gadawyvetas.



| Tavi
monacemTa manipull irebis ena SQL

1.1. SQL-enis sintaqgqsi da misi gamoyenebis
vizualluri instrumenti

daniSnu B eba: SQL (Structured Query Language—struqturirebull i
moTxovnebis ena) gamoiyeneba monacemTa bazebis cxri Bebidan
saWiro infFormaciis amosaRebad. amisaTvis iwereba moTxovha
(Query) Firma maikrosoftis mier damuSavebull SQL-enis
standartis Sesabamisad.
SQL-enis sintagsi ganvixi BoT misi ZiriTadi amorCevis
Select-operatoris magal iTze. konstrugcia aseTia
SELECT <list of fields> FROM <Table>
[WHERE <clause>] [ORDER BY <list of fields>]
mag., operatoriT
SELECT * FROM Students
airCeva studentebis cxrillidan yvebla (*) vel'i.
SELECT ST_NAME, TEL FROM Students WHERE
CITY="Thilisi” AND AGE > 22 AND AGE < 30
amoirCeva im studentTa gvarebi da telefonebi, romBebic
cxovroben Thi BisSi da maTi asaki aris 22 — 30 farg 0 ebSi.
rogorc vxedavT SQL konstruqciaSi gamoiyeneba
B ogikuri (AND, OR,NOT) operaciebi da damokidebu BebiTi
operaciebi: { =, |5, >, >=, <, <=, Like, between...and,in}.
mag.,Select St Name FROM Students
WHERE St_Name Like ‘%Svi I’
amoarCevs yve B a studentis gvars, rome lic mTavrdeba sityiT
- ‘Svilli
mag., Select Lect Name, Status, Age FROM Lectors
WHERE Age between 30 and 50
amoarCevs im MBeqtorTa gvarebs, Tanamdebobebs da asaks,
rome B Ta asakic aris diapazonSi [30 . . 50].



simrav Bl idan e Bementis amirCevis magaliTi:
Select Lect_Name, Status, Money FROM Lectors
WHERE Status IN(‘profesori’,;’docenti’)
BeqtorTa simravl idan amoarCevs mxo Bl od profesorebs da
docentebs da dabeWdavs maT gvarebs, Tanamdebobebs da
xe D Fasebs. Tu saWiroa am siis dalageba xel fasebis
k B ebadobi T (desc), maSin gamoiyeneba ORDERBY:
Select Lect_Name, Status, Money FROM Lectors
WHERE Status IN(‘profesori’,’docenti’)
ORDER BY Money DESC.

SELECT-is erToblivi operatorebi:
-COUNT(*) - cxri B Si Canawerebis raodenobis daTv il a
SELECT COUNT(*) FROM Students.
SELECT COUNT(*) FROM Students WHERE City="baTumi”.
SELECT COUNT(DISTINCT City) FROM Students

bo o moTxovnaSi daiTv B eba galagis saxe B ebis raodenoba
maTi gameorebis gareSe (DISTINCT -unika B urobis ofcia).
- MIN(<field>), MAX(<field>) — minimaBuri da magsimaluri
mniSvne B obebis moZebna miTiTebuli ve B isaTvis.
-AVG(<field>) —saSua 1 o mniSvne B obis povna ve B isaTvis.
-SUM(<field>) - jamis angariSi miTiTebuli velisaTvis.
- Canawerebis dajgufebisaTvis gamoiyeneba GROUPBY:

maga B iTad:

SELECT City, COUNT(*) FROM Students GROUP BY City

mogvcems ga Bagis dasaxe B ebas da studentTa raodenobas
TiToeull i galagidan.



SELECT-is Callagebulli moTxovnebi.
esaa SemTxveva, roca erTi SELECT operatoris Sedegebi
gamoiyeneba meore SELECT-Si. Calagebis doneebi SeiZ M eba
ramdenime iyos (7-ze meti) da mas aseTi sintaqsi gaaCnia:
SELECT <fields-R1> FROM <Table-1>
WHERE <field-R1> IN (SELECT <field-R2> FROM <Table-2>)
am SemTxvevaSi Rl da R2 cxri lebs unda hqondeT erTnairi
ve B i (field-R1=field-R2), rom 0 iTac xdeba SerCeva.
mag., “kaTedraze vipovoT inFormacia im NeqtorTa Sesaxeb,
rome I Ta gvarebic enTxveva studentTa gvarebs”:
SELECT * FROM Lectors
WHERE L_Name IN (SELECT L_Name FROM Students)

E “vipovoT yve Baze axallgazrda MBeqtoris gvari,statusi
da te Mefoni~ ( IN-is magivrad SeiZleba ‘' = ~ gamoyeneba):
SELECT L_Name, Status, Tel FROM Lectors
WHERE Age = (SELECT MIN(Age) FROM Lectors)

cxrillebis gaerTianeba.
xSirad salliroa ori an meti cxrillis gadasinjva da

monacemebis amoReba. aseT dros didi mniSvne Boba aqvs
cxri Bebis gaerTianebas.

mag., 'vipovoT Neqtorebi,romlebic aswav l ian 108935 da
608935 jgutfebs~:

SELECT Lectors.*, Lec_Gr.Jg_ID FROM Lectors, Lec_Gr

WHERE (Lectors.LEC_ID=Lec_Gr.LEC_ID)
AND (Lec_Gr.Jg_ID="108935’OR Lec_Gr.Jg_ID="608935")

cxri 0B Ta saxe Hebis Fsevdonimebis SemotaniT moTxovnis
Canaweri martivdeba. wina maga B iTisaTvis:

SELECTL.*,LGJg_ID FROM LectorsL,Lec GrLG

WHERE (L.LEC_ID=LG.LEC_ID)
AND (LG.Jg_ID="108935’ OR LG.Jg_ID="608935")
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aq Fsevdonimebia: L da LG, romBebic FROM-Si ganisazRvra.
SeiZ B eba erT cxri 0 s mieces ori gansxvavebu i Fsevdonini,
maSin isini ganixi Beba rogorc sxvadasxva cxri I ebi.
mag., 'vipovoT asakiT Tanatoll WNeqtorTa gvarebi~:

SELECT L1.Name, L2.Name, L1.Age FROM Lectors L1, LectorsL2

WHERE (L1.Age=L2.Age) AND (L1Name !=L2.Name)

AND (L1Name < L2.Name)
me-3 striqoni ganoricxavs SemTxvevas,roca Neqtori Tavisi
Tavis Tanatolia, xolo bolo striqoni gamoricxavs
semantikurad dublirebadi infFormaciis miRebas (Cvens
SemTxvevaSi Tu gvaqvs erTi Canaweri “isakaZe = surgu ll aZe-~,
maSin aRar daFigsirdeba “surgu llaZe = isakaZe ~).

cxrill Ta gaerTianeba SeiZ M eba maSinac, Tuki maT ar
aqvT saerTo ve Bebi. amas BC++Builder-Si gare gaerTianebas
uwodeben (outher join). aseTi sami tipisaa: marcxena, mar jvena
da srulli (LEFT OUTHERJOIN...ON, RIGHT OUTHERJOIN...ON,
FULL OUTHER JOIN...ON).

mag.,SELECT * FROM Lectors LEFT OUTHER JOIN Students

ON Lectors.Name = Students.Name

SedegSi mogvcens yve Ba MNeqtoris gvars,niuxedavad imisa,
eqneba Tu ara mas kavSiri studentebTan.
interaqtiull i-SQL. operaciebi Canawerebze.

SQL Explorer instrumenti gamoiZaxeba BC++Builder—dan (Da-
tabase | Explore), an Start | Borland C++ 5.0 | SQL Explorer.

1.1 naxazze naCvenebia SQL-moTxovnis Caweris da
Sesru M ebis Sedegis Fragmenti SELECT-operatoriT.
Enter SQL-FanjaraSi SeiZ 0 eba gamoyenebu B iqgnas cxri BebTan
muSaobis operatorebi: INSERT (Casma), UPDATE (Sesworeba) da
DELETE (waS 1 a).
mag., striqonis Camateba MNeqtorebis cxril Si.

INSERT INTO Lectors (L_ID, L_NAME, STATUS, MONEY)

VALUES (‘9405’, ‘do R iZe’, ‘profesori’, ‘100)
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nax. 1.1

- ‘Seicvall os studentTa asaki +1 —IT.”
UPDATE Students SET AGE=AGE+1
- ‘waiSallos cxrilidan studenti "nino gagua”:
DELETE FROM Students WHERE F_NAME="nino’
AND L_NAME="gagua’

cxril Tan muSaobis operaciebi:
ganixi Heba SQL Explorer instrumentiT cxri Bebios Seqmna
(CREATE), maTi waS Ba (DROP), struqturis nodifikacia (ALTER
TABLE) axa B i atributis Camateba (ADD), Zve Nl is waS B a (DROP)
da aS. magalliTad, cxri B Si Students CavamatoT axalli velli
“dabadebis we B i~ (B_JEAR), ganvsazRvroT maTi mniSvne l obebi
da wavSal oT “asaki~ (AGE). es procedurebi ase Caiwerebal
1. ALTER TABLE Students ADD B_JEAR INTEGER daCCtrl+E
2. UPDATE Students SET B_JEAR=2002 - AGE
miviRebT 1.2 naxazze mocemu I Sedegs:
3. ALTER TABLE Students DROP AGE da Ctrl+E (waS ¥ a).
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[l Lec_larUEr

Lectorz. DEF L_NAME
Students. DEF 4
F-[E Fields | |aresize
"""""" ST_ID || burduli
=l F_MAME S onia
Ll AGE [ rukvaze
all SEx | |daTaze
=-[E] GR_ID —
| HOBEY |_|arCvaZe
E_JEAR [ burduli
&-[E Indices || Tevdorale
. '-..-';.Ii.-l'|h| Ph.:i-lll | |surgulaZe
nax.1.2
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12. vizualluri komponentis kWNasi (TQuery)

daniSnu 0 eba: TQuery gamoiyeneba moTxovnebis asagebad SQL-
enis standartis Sesabanisad. Query komponenta moTavsebu N ia
Data Access panc B ze da igi anallogiuria Table komponentisa.
gansakuTrebiT mniSvne Bl ovania Query-is gamoyeneba kN ient-
serverull konFiguraciebSi ganawi Bebu B i bazebis dros.

13 naxazze naCvenebia Forma Query—komponentiT DBGrid-Si
gamotani B i amonarCeviT Students-cxri B idan.

F_MAME  [L_MAME |6_JEaR  [HOBBY
p|ubn abypa iy 1981 | dybn g
phedinn athgdndy 1979 sabdyfoon
pherdinn By po e n 1979 haggnéerda
|2g2gn derhna 1981 | gevd3nyfatin
2 lines
[T5tringsz) _I SELECT F_M&ME, L_WAME, B_JEAR, HOBBY
ln FROM Students
e

nax.1.3

aq mTavaria Object Inspector-is SQL TStrings TvisebaSi
ganisazRvros amorCevis predikati (Hogikuri piroba). es ki
aris swored SQL-enaze awyobi i moTxovna cxri B Si Sedegebis
gamosatanad miTiTebu i SELECT-operatoriT,aucvi Hebe N ia
Object Inspector-is Active TvisebaSi true —s Casma.

TStrings-Si moTxovnis operatiulli cvlilebiT miiReba
axalli Sedegebi. moTxovna SeiZ B eba sakmaod rTulli iyos,
aerTianebdes randenime cxri Bl s. aseT SemTxvevaSi sasargeb l oa
QBE-vizua B uri instrumenti.
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13 QBE - vizualuri instrumenti
SQL moTxovnebis asagebad

daniSnu B eba: QBE (Query By Example) saSua B ebas iZleva
vizua lurad swrafad avagoT rTull'i SQL-tipis moTxovnebi,
gavaerTianoT cxri Bebi, anovirCioT ve Bebi da miviRoT Sedegebi,
moTxovnis SQL-sqgema gadavitanoT BC++Builder-is Formaze
TStrings-Si da avsaxoT Sedegebi DBGrid-cxri HebSi.

QBE instrumenti gamoiZaxeba Data Desktop-dan:

File | New | QBE Query

amovarCioT BAZAKATEDRA aliasi da oTxive cxrili:
Heqtorebi,studentebi, jgufebi da Meqciebi (Meqtori-jgutfi)
ekranze gamoCndeba 1.4 naxazze warmodgeni B i suraTi. qvemoT,
cxri B Si mocenu b ia zogierTi piqgtogranis daniSnu leba .

@ Run Query | dmobmghols gl qde

| = Join Tahles | pzhwomm gool: mo Jog Dt b A0 baman e
A gee

? Query dmmbmghals mgaligbode (dohabosm phe qba)
Properties

A
£ Sort Answer hb'ﬂa;&vaam thﬁngﬁ'nh Bm?ahﬁn&laab
Table (ot g

Show SQL | S0L-Amohmghal Ldgiygdol Bobgs

oo
=1
-]
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SQL-struqturis tegsti copy-i T SevinaxoT da gadavitanoT
Tormaze SQL TStrings TvisebaSi. Sedegi miRebu N ia (nax.1.5).
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T iy 10005 3 3
| |edBguay  somms 3
|adBgaay SRS 3
Ak 1SEO Y 5
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B e sy el 1A S 3 Babuhadg T ch b dn
| B py, oy o el 1OCHO0 S 3 L L ] Idevmpbofin
B
&
11
[
3
3
3

L]

T gy e iy ddre b e
povpnbanBgngsn faopadeg

b emadp Ideemphesdin
mrpnaadlgnpn g padyg

Eashuhn g Tk rnagyheain
bofpEsndy  Sesgbadn
Baububindy Jdien g b din

iy e el BORVEY ErpnBanilgnpen oo padyy
gy reil wady SOEVLT gl ndy T TG
| psggedy  1eaene Bubsbadg e
kg 1S bl g e iy Jdien e ghies i
ke oy 1S Eubuhndy ddre b e
ehmiiy 1Ens6 hf iy Thermyybesdn
Byl oy wdy 10GHO0 5 Baububnay Ideemphesdin

nax. 1.5. QBE -s Sesrullebis Sedegi

FIIEEIIEEIEEETIEEE I
[ Y I R e T R T T TR I T PRy E

SELECT DISTINCT D.F_NAME, D.L_NAME, D1.JG_ID, D1.SEMESTR,

D2.L_NAME, D2.STATUS, d3.DEP_ID, d3.KURS
FROM “C:\KAFEDRA\Students.DBF” D, “C:\KAFEDRA\Lec_Gr.DBF” D1,
“C:\KAFEDRAl\Lectors.DBF” D2,  “C:\KAFEDRA\Groups.dbf” d3

WHERE (D2.LEC_ID = D1.LEC_ID) AND (d3.GR_ID = D.GR_ID)  AND
(d3.GR_ID = D1.JG_ID)

ORDER BY D.F_NAME, D.L_NAME, D1.JG_ID, D1.SEMESTR,
D2.L_NAME, D2.STATUS, d3.DEP_ID, d3.KURS
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14. Excel cxri lis kavSiri BC++ BUILDER-is
FormasTan (F1Book)

daniSnu B eba: F1Book komponents (Active-X pane B idan) SeuZ Il ia
Borland-is Formaze MS-Excel tipis cxrillis Seqmna, masSi
monacemebis Setana, koreqtireba, gadmotana namdvi N -Excel
Ffailidan da aS. Sesa/lNebelia agve cxrillis Sesabamisi
diagramebis agebac.

Active-X pane B idan Formaze gadavitanoT F1Book
komponenti da SevarCioT cxrillis salliro zoma. 1.6 naxazze
naCvenebia Sedegi, Excel-tipis FormiT (AB,C,...svetebiTa da
1,2,3,..striqonebiT) es cxri b i rom aqtiuri gaxdes monacemebis
Sesatanad, salliroa Tagus mar jvena Ri B akis 1-e I dawkapuneba
da Workbook Designer strigonis arCeva. Sedegad gamova axall i,
aqtiuri Excel-cxri B i (naxl7), rome B Sic SesaZ B ebe N ia cnobi B i

mani pu Baciebis Catareba.

’E a @ E ”’ Active-X

YWorkbook Designer

Edit
Froperiies...
BbouE, .,

i
=l = YR ) N L
i

Align ko Grid
: *I I*_\ i .,Eé Biring ko Front |.j
5El:,, cendtoBack e

HEvErMLmIneenien
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maga B iTad, axa 0l i Sheet gverdebis Segmna (Sheet
| Insert Sheet), Fontis arCeva (Format| Fonts), kopireba
(Copy | Paste) sxva cxrilebidan (an piriqiT),
Tormnu Bebis Setana da aS.

18 naxazze naCvenebia saSedego cxrilli
Sesabamisi diagramiT.

P¥ Formula One Workbook Designer o ]

File Edit Yiew Data 3Shest Formst Object Help

D=E| =R S22 & k] NOo
o |
A B | ¢ | b | E &

1 1 | |

2

3 nax. 1.7

Fl

3
| ES [=SUMIEZE4] |

A | B | ¢ [ o | E [=

1 [Mame January  February March |-k L |
2 dwali 00 F00 a00 1800

3 |aqulua 1580 400 200 750
4 |gabedava I7E 200 450 1026

5 EUM:I SE?E-I
G

7 XELPASI

]

9

3 1000

12 -4 o e

13 o

14 ' ' nax. 1.8

15 Tve -
«| ¥ [ Sheetz A Sheet1 A || [
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1.5. bazebisa da cxrillebis marTva
(Session-komponenta)

daniSnu B eba: Session komponenta (Data Access pane l idan)
marTavs monacemTa bazebisa da cxri Bebis SerCevisa
da gamoyenebiTi sistemis Formaze maTi gamotanis
procesebs. sistena avtomaturad axorcie lebs Session-
obieqtis generirebas yovell danarTSi, amitonm
momxmarebe B s misi Seqmna ar uxdeba.

TDataModeule komponentis gacnobis dros
(cxrilebs Soris kavSiris agebis vizualuri
komponenti) Cven SevxvdiT Default Session, rom#lis
daqvemdebarebaSic monacemTa bazis all iasebia (mag.,
BAZAKATEDRA). reallur SemTxvevaSi SeiZlleba
arsebobdes ramdenime monacemTa baza (alliasebi),
TiToeu B Si ramdenime cxrilli (Tables) da a.S.

ganvixi BoT sailustracio magal iTi, roca
Fformaze erT DBGrid cxri#Si mimdevrobiT unda
gavaana B izoT sxvadasxva monacenTa bazis sxvadasxva
cxrili (nax.18). naCveneb Formaze Session komponenti
ar Cans, igi uxi Bavia, magram misi mogmedebis Sedegi
Cans 2 Combo- da ! listBox - ebSi, romlebSic
gamoitaneba monacemTa bazebis, arCeu l bazaSi Semava l i
cxrilebis da arCeulli cxrillis veBebis CanonaTval i.
am monacemTa gamosatanad gamoiyeneba Session
komponentis TFunqciebi GetTableNames (cxri Bebis siis
gamotana) da GetFieldNames (arCeu i cxrilis ve Hebis
siis gamotana).
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BB HE0AME 2obs e D0l EORI0A0
CiTEATEDRR — _—,—_b
I J DEP_ID
EhmNEE LAMGUAGE
KURS
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ST_RADD
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| 105035 M Jufioommn i vd 5
| 10R3E M Jufioommn i vd 34
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qvemoT moyvani B ia Sesabamisi programebis
Fragmentebi.

void __ fastcall TForm1::cbAliasChange(TObject *Sender)

{ Il arCeu I monacenTa bazaSi Semavall i cxri Hebis
//gamotana cbTable (ComboBox) komponentSi
Session->GetTableNames(cbAlias->Text,””,
true, false, cbTable->1tems);
chTable->ItemIndex = 0;
if (chTable->Text == “")
{ ShowMessage(““Table not selected™);
return; }
Tablel->Active = false;
Tablel->DatabaseName = cbAlias->Text;
Tablel->TableName = cbTable->Text;
Tablel->Active = true;
if(Tablel->Active)
/larCeull cxri Bl Si Semavall i ve Bebis
//gamotana cbField (ComboBox) komponentSi
Tablel->GetFieldNames(cbField->1tems);
}
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Start -> Programms -> BorlandC++Builder -> SQL Explorer

1.6. SQL Explorer
daniSnu B eba: monacemTa bazis Fsevdoninis (Alias) Seqgnna,
cxrilebis, velebis, indeqsebis, gasaReburi velebis
da sxva e Benentebis reallizacia.

SQL Explorer-Si Sesvla xorcie B deba meniudan:

an

TviT Borland C++Builder Fanjridan, mTavari menius
punqgtidan: BorlandC++Builder ->Database -> Explore.

=
DOhjeck  Dickionary. Edit Yiew Optons  Help
|E?><4-'-§*‘ > e = a0
| Al D atabaze Allazes [efiration of BAZARATED R
[ratabazes l Diu:tiu:unar_l,l] [efirntion | E riter 5|]|_|
EI% Etabases = Type STAMNDARD
E---iﬁ__ ] FATEDRA DEFAUL DEASE
: Tables EHABLE FALSE
] Groups.dbf PATH C\EATEDRA
+-[B Lec_Gr.DBF
Lectors. DBF
1 Students. DBF
Fields
EI] 57_ID
EI] F_MAME
EI] L_MAME
Eﬂ AGE
Eﬂ SEX
EI] GR_ID
=-{E] HOBBY
E-ED Indices -
4] |
|1 items in BAZAKATEDRA, 4

nax.1.9 SQL-Explorer - is Fanjara
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monacemTa bazis Fsevdonimis (Alias) Segmna xdeba
mTavari meniudan: Object -> New. davarqvaT mas
BAZAKATEDRA. Sedegi mocemu B ia 19 naxazze.

aRniSnu i alliasis saxe B i gamoiyeneba SemdgomSi
Borland C++Builder sistemis mier monacemTa cxri Bebis
dasakavSireb B ad ap B ikaciebis Formebze. erT all iasSi
Tavs iyris cxrill Ta sakmao simravile.

naxazze naCvenebia agreTve SQL Explorer-is
gamoyenebis maga Bl iTi axal i cxri Bebis, maTi ve Bebisa
da maxasiaTebBebis, pirveladi da meoreulli
gasaRebebisa da indeqsebis Sesaqmne #ad da a.S.

Fanj ris marcxena mxares iqmneba ierarqiull i xis
Struqtura, marjvenaSi ki — cxrillis struqtura
ve BebiTurT. am naxazze naCvenebia monacemTa bazis
aliasis dakavSireba C:\KATEDRA\ katal ogis
Tai BebTan. es katallogi Seicavs yvela komponents,
ronmllebic saWiroa gamoyenebiTi sistemis
FfungcionirebisaTvis.

davdgeT Students-Fai B ze da mar jvena FanjaraSi
gadavrToT Data-Ri Haki. gamoCndeba sanuSao cxrilli

(nax.1.10).

Databases | Dictionar | Defiriion| | Data | EnteroL |
=18 Databases - ST_ICIF_MAME|L_MAME |AGE ISEXH
EHEA| BAZAKATEDRA > ani abulaZe | 18 Fals

EI Tables

oug | aeSie 20 True

1
2

| Groups.di 3 gwg  bwddi | 20|Tre

4

5

akala Sonia 18 True

D ERES 17 Fﬁﬂ
3

EI



17. Fill trebis dayeneba monacemTa
bazis cxrillSi

daniSnu B eba: Filtri saSualebas gvaZllevs
monacemTa bazidan amovirCioT Canawerebis mxo Nod
is sinravlle, romellic daakmayo¥i Bebs Cvens mier
SerCeull kriteriuns.

maga 0 iTad, roca gvirdeba informacia mxo I od
kaTedris profesorebis an mdedrobiTi sqesis
TanamSrom B ebis Sesaxeb da ara yvelaze. Filltris
dasayeneb B ad iyeneben Table komponentis Tvisebebs
Filtered da Filter. roca Filtered = true, es niSnavs, rom
Filtri CairTo da Sesru M deba Filter - Si aRwerilli
Hogikuri gamosaxu lBeba. Filtri SeiZlleba iyos
kombinirebu B i anu 1-ze metkriteriumiani, risTvisac
Jogikur gamosaxu BebaSi and da or gasaReburi
sityvebi gamoiyeneba.

ganvixi BoT martivi amocana. gvaqvs kaTedris
TanamSrome B Ta cxrilli, romelic Seicavs vellebs
TananSroml is sqesisa da kaTedraze statusis Sesaxeb.
Sesabamisi Ti 0l trebis gamoyenebis inter¥feisi
naCvenebia 111 naxazze, sadac vxedavT SemTxvevas, roca
yve la Canaweri gamotani B ia.
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Jl.LForm1 O] x|

aoroHtgdo e ek I N 1 i L
s =] g
Label2
LECID  [F_MAME |L_MaME [2GE [«
Haﬂﬂ%ﬂ gegabealgoena —
| 2 | @0y Hebgepad)
| 3 |ans Trafyesd)
a 4 peyisd FsRabads
B |ewnay Bebra
: B oas el gngna
o 7 | gegnar A
|| 8 Qs A 1
9 |afknbs Bhsndy
: 10 Baker Bdpaemadgnama
kI o

nax.1.11. monacemTa cxrilli Filltris gareSe
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Tu gvainteresebs kaTedraze mxo lod
mdedrobiTi sqesis TanamSrome l Ta Canawerebi, sgess
virCevT Sesabamisi ComboBox - idan da DataGrid -
Sic gamova informacia mxo Bod mandi B osnebze (nax.

Lom i

oo dingdn Ljgba——— Egedygla
™ Hages “ -]
SEx = falze
LECID  |F_NaME |L_MAME |4GE [«
L 2| gaemagn #oBpnady —
B o diFasdgnema
: IS aFrdos
9 adabs Fhaady
W 10 Bofien BqeemaTgagna

nax.1.12, monacemTa cxrilli Filtri “mdedrobiTi sgesi”

112).
Tu mxolod kaTedris docentebze informaciis

miReba gvsurs, ‘docents” virCevT statusis ComboBox-

Rurormt -lof x|

woredigdn glo———  hgepylo
- 0 i
I nagens |7
STATUS ='docent!

LECID  |F_NaME |L_MaME |4GE [«
» B eaanaft Betbars |
B g a4 afigns
: 10 Baber Fdpamaadgaema

nax.1.13. monacemTa cxrilli FiltriT “docenti”

Si (nax.1.13). 23



114 naxazze mocemu B ia kombinirebu i Fi B tris
nimuSi: “kaTedris yve Ba mamrobiTi sqgesis profesori”.

=]
aoroHnadn |’15511€]1"”

Iﬂa&‘m-bnmn vI

I gagens
SEX = true and STATUS = 'prafeszar’
LECID  |F_MAME |L_MAME |4GE |«
> 3 goe L sdy —
4 gﬂmﬂ Fiaﬁaﬁnda

nax.1.14. monacemTa cxrilli kombinirebulli FiltriT
“mamrobiTi sqesi” da “profesori”

kombinirebulli Filtris misaRebad saWiroa
programu i kodis Segmna. aseTi kodis Tragmentebi

mocemu B ia qvemoT.
--- statusi cnobillia, virCevT sqesis mixedviT -----

void__fastcall TForm1::sges Change(TObject * Sender)
{ al->Checked =falsg;
if(status->Itemindex !=-1) // Tu statusi ukve cnobi Bia, naSin
Label2->Caption= "STATUS="" + status->Items->
Stringg] status->Itemindex]+""and"; // fintris strigoni
else
Label2->Caption=""; // statusi cariclia
switch(sgesi->Itemindex) // seesis anorcevis bl oksi Sesvla
{
case0: Label2->Caption = Label2->Caption +"SEX =fase";
Tablel->Filter = Label 2->Caption; break;
case 1: Label2->Caption = Label2->Caption + "SEX =
true";
Tablel->Filter = Label2->Caption;

}
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/1--- sqesi cnobilia, virCevT statusis nmixedviT -----

void __fastcall TForm1::statusChange(TODbject *Sender)
{
all->Checked = false;
if(sqesi->ltemindex 1=-1)
if(sqesi->ltemIndex == 0)
Label2->Caption = "SEX = false and ";
else
Label2->Caption = "SEX = true and "';
else
Label2->Caption = "";

Label2->Caption = Label2->Caption + "STATUS ="' +
status->ltems->Strings[status->ItemIndex]+"";
Tablel->Filter = Label2->Caption;

}
18 angariSebis Tormireba da beWdva
(QReport)
daniSnu Bl eba: gamoiyeneba Sesru lebulli sanuSaos

gasaformeb lad da dasabelWdad C++ Builder-Si.
angariSebis Seqmnis komponentebi moTavsebu Nia
QReport pane B ze. ganvixi 00T ZiriTadi komponentebis
gamoyenebis wesebi.
angariSisTvis rekomendebu B ia calke formis Segma
da salWiroebis mixedviT misi gamoZaxeba. pirvelli
gansaxi Bve I i konmponenti igneba QReport, rome # zec Tagus
or jer dawkapunebiT (an mar jvena Ri B aki - Report Settings)
ganodis Page Setup - is tipis dialogi (naxl.15), sadac
SeiZBebamivuTiToT Furc b is formati, orientacia, ve I ebi,
Terebi da sxva imgvari paranetrebi, rome l Ta aRqnac saofise

programebSi mcire xans namuSevari momxmareb N isTvisac
25



Repot Settings =

e sime
EETRT =] \ion [17 tegh [1155 | [Pors o]
Maigine

Taa |05 Let  [050 Cobmnspacs  [100
Bodam  [050 Right [050 Mumber of coumes |! 3]

Ditteer
Foni | s | Sk |10 = Uris —— -
Fags frams
M 1o Flet Coo [ Chege|  Fiame wioh =
™ Botom [~ Right
Banle
Lrgih Lergth
[~ Page heade | I™ Page fooler |
= Tille 0,42 F Summaiy [042
[ Coumnheadss | ¥ Prinit fzt page headss
¥ Debad b |f'.-'*-1 ¥ Print lasi page lootss
At.:..rgudﬂ.pm|f_-mun|gppy|| IIIKIE.lrcﬂI

nax.1.15 angariSis parametrebis dayeneba

Zne li ar igneba. QReport komponentis Tviseba DataSet
komponents monacemTa bazis sasurvell cxrill Tan
daakavSirebs.

danarCeni komponentebi QReport - ze Tavsdeba.
maTgan yve Baze mniSvne Bovania QRBand, romlis
Tviseba BandType saSualebas gvaZlevs komponenti
sxvadasxva daniSnu B ebiT gamoviyenoT. maga # iTad, Tu
BandType = rbTitle, komponentze angariSis “qudis”
Formirebaa SesaZlebelli. rbPageHeader (an
rbPageFooter) ko Bontitu lebis Seqmnas niSnavs,
rbDetail - monacemTa bazis cxrillis gamotanas,
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rboSummary - reziumes da ase Semdeg. radgan es
monacemebi angariSSi erTianadaa salWiro,QQRBand
komponents angariSze ramdenimes aTavseben da Semdeg
TiToeullisTvis salliro tipebs ayeneben.

komponenti QRLabel angariSze statikur teqsts
asaxavs, QRDBText - monacemTa bazis miTiTebull i vellis
mniSvne B obas, xo B o QRExpr gamoiyeneba jamebis,
saSual oebis da msgavsi saWiro informaciis
FornirebisTvis. an bo B o komponents gaaCnia Tviseba
Expression, rome #sac gamohyavs diallogi aRwerilli
Fungciebis Sesasruleblad (nax.116)

Expression Wizard x|

E nter expression:

COUNT]|

—Inzert at cursor position

Databasze field | Function | W ariable |

+| | | fl=|<|>|<>|<=|>=|Nnt|ﬁ.ndllilr|

Clear | "u-"aliu:lagel k. I Eancell

nax.1.16. Expression Tvisebis diall ogi

QReport - ze marjvena Rilaki - Print Preview
gamoitans angariSis sabelWd TFormas standartulli
Ri N akebis sakmaod didi nakrebiT. igives progranu # ad
gakeTeba SesaZ M ebe N ia QReport - is meTod Preview() -
is gamoyenebiT.
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117 naxazze mocemu B ia sai Bustracio angariSis
saproeqto gamosaxu Neba, xo Bo 118 naxazi gviCvenebs
angariSs “mogmedebaSi” - mis sabeld TFormas.

nax.1.17. angariSi daproeqtebis etapze

I T
BEE b | e

Entf. o bl

1 Bfralindy gamfan
Aoy ey
I magrn
e s
e Bebuggelie
ey dhiforle i
gomiaady adslhgfiin

Tald s g s 7

(= T T

-

nax.1.18. angariSi Sesrullebis etapze
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Il Tavi
apl ikaciebisa da momxmarebel Ta
interfeisebis ageba

21 xell Fasis amocanis daproeqteba
da ageba

sabuxha B €ro aRricxvis sistenaSi erT-erTi mniSvne I ovani
da rTulli sakiTxia xell fasebis gaangariSebis amocana. did da
saSuallo TFfirnebSi, sadac TananSromMebis raodenoba 100-ze
metia, aucileblia kompiuterulli sistenis danergva, mnZMavri
maTematikuri da progranulli uzrunve ByofiT.

amocanis sirTulle ganisazRvreba imiT, rom nazardi jamis
meTodi — es iseTi instrumentia, romlis ganoyenebiTac
yove B Tviurad TananSrom M ebs eqnebaT gansxvavebu li xe ll Fasebi.
saSemosav B o dasabegri Tanxa damokidebu N ia randenime fagtorze
da igi cvallebadia anitomac ZiriTad daricxull xel fass
ak B deba es dasabegri Tanxa da sxva (sapensio, samkurnallo da
aS.) Figsirebulli an procentuli (nag., xe I Fasis 1 %) Tanxebi.

axla ganvixi BoT xell fasis gaangariSebis maTematikuri
mode i, romelic nazardi jamis meTodiTaa cnobili. 2.1 cxrilSi
mocenu B ia amocanis ZiriTadi maCveneb lebi.

amocanis maTematikuri nodelis asagebad gamoviyenebT
cxri B Si notani B aRniSvnebs. Tvall saCinoebisaTvis SemovitanoT
naxazi 2.1, rome l zec asaxu i igneba dasmu Bi anocanis Nogika.

aq warmodgeni B ia Firmis k-ganyofi Bebis N, call i xe I fasis
uwyisis cxrilli (Forma), romelic gamoiyencba buRall teriaSi.
cxrilSi Seitaneba Tirmis TananSromell Ta monacemebi. isini
dalagebulia ganyofi Bebebis (saamqroebis) mixedviT da
mowesrigebu N ia gvarebis anbaniT. xe I Fasis zoma, rogorc sawyisi
monacemi, Seitancba cxrilSi yvelasTvis.

axla aRweroT xe I fasis saSenosavl o dabegvris allgoriTmi
da ganvsazRvroT TiToeu i TananSronlMisTvis individualurad
xe B ze gasacemi Tanxis mocu B oba davadginoT agreTve januri
Tanxebis angariSis Tormu lebi.
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pirobiTad miviRoT, rom xell fass akUBdeba mxolod
saSemosav o dabegvris Tanxa. samedicino, dazRvevis, sapensio
da sxva saxis daqviTvebi (alinenti, ganvadebis gadasaricxi
Tanxebi, sinaTHis) anjerad ar dagvWirdeba. mTeli sirTulle
xe B Fasebis angariSebisa Cadebulia xell Fasis nazardi jamiT
saSenosavl o dabegvris nmeqaniznSi.
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N

| xe B Fasis uwyisi @#007105 noemberi 1/2000
| xe I Fasis uwyisi §#005105 noemberi 1/2000)
xe B Fasis uwyisi @#009405 noemberi 1/2000

gvari xe B Fasi | dasabegri | gasacemi Tanxa

saxel i (m) Tanxa (Rari)
abaSiZe a 100.00 12.00 88.00
burZgla d. 400.00 68.00 332.00
xoferia v. 14.00 0.06 14.00
_JavaxaZe j. 700.80 140 560.00

994,

2536.00

nax.2.1. xe l Fasis uwyisis Fragmentis
gamartivebulli samganzomi Bebiani modeli

aRwweroT sityvierad es meqanizmi, Semdeg ki Camovayal iboT
misi maTematikuri modeli. nazardi jamis wesiT saSemosavllo
gadasaxadis gamoTv Bebisas gaiTvall iswineba TananSroml is mier
kalBendarulli wlis ganmav l obaSi miRebu Bi Semosavlis nT Hiani
raodenoba. mis mier mindinare whlis 1 ianvridan mocenull
momentande miRebull TanxaTa jani.

ganvixi BoT “xel fasis uwyisis~ Formirebis amocana da avagoT
Borland C++ Builder-is saSuallebiT kompiuteru i sistema. 2.2 naxazze
naCvenebia Tanjara, romellzec agebullia sami cxrilli. pirveli
“TananSrome Hi~, romlis velebia NOM, NAME, STATUS, MONEY da
PHONE. aRniSnulli cxrilli (Table) aigeba monacemTa bazebis
instrumentis (Database Desktop) gamoyenebiT.

SeirCeva cxrillis saxeli (Person); meore _ “xelfasis uwyisi~
(Salary). TiToeull cxrillSi (bazebSi) ganisazRvreba ve Bebis paranctrebi.
aseve dadgindeba kavSiri Person da Salary bazebs Soris. Person sawyis
monacenTa Setanis cxrilia, xo 0o Salary sabo oo Sedegebis ganotanis
cxrilli (uwyisi). mesame cxrilli _ “skalla~ saSemosavl o dabegvris
procentebs gviCvenebs.
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nax.2.2.

naxazze daproeqtebullia ori Rillaki: "Count~ da "Quit~ Person
cxri B Si ganax Bebis Semdeg, Count Ri lakis meSveobiT Sedegis Salary
cxri B Si ganoitaneba axall i Sedegebi. muSaobis danTavreba xdeba Quit
RillakiT. orive Rilakis Casma xdeba obieqt-orientirebulli principis
gamoyenebi T (Button-obieqti arsebobs rogorc kMasi). misi gadnotaniT
formnaze, Semdeg maTi meTodebisa (Methods) da Tvisebebis (Properties)
SerCeviT Object Inspector-Si vRebu BobT Formis Ri lakebs.

2.3 naxazze naCvenebia Tanjara Bux, romell Sic moTavsebu M ia Cvens
mier danuSavebu B i “xe B Tasis~ angariSis anocanis yve la salliro prograna.
vizualuri daproeqtebis procesis paralle Iurad Borland C++ Builder
sistenan Seqmna es programebi. papkidan SeiZ B eba waiSall os is Tai Hebi,
rome B Ta gafarToebis (tipis) aRniSvna iwyeba: ilp, ~, tds da obj. es
sagrZnob B ad Seamcirebs gamoyenebi Ti progranis paketis mocu I obas.

dasasrulls, nocenullia ZiriTadi fungciuri da saTavo failebis
Iistingis: Bux_PR.cpp, Bux_PR.mak, Bux.h, Bux.cpp Ri lakebiT Buttonl
Click () da Button2 Click ().
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//xe B Fasis angariSis programa Borland C++ Builder
paketis bazaze

Jf-mmmmmmm e BUX_PR.cpp main-file
#include <vcl\vcl.h>

#pragma hdrstop

I
USEFORM("Buxung.cpp", Form1);
USERES("bux_Pr.res");

I
WINAPI WinMain(HINSTANCE, HINSTANCE, LPSTR, int)

{

try

{
Application->Initialize();
Application->CreateForm(__classid(TForm1), &Form1);
Application->Run();

}

catch (Exception &exception)

{
Application->ShowException(&exception);

}

return 0,
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— Buxung.h
#ifndef BuxungH
#define BuxungH
/i

#include <vcl\Classes.hpp>
#include <vcl\Controls.hpp>
#include <vcl\StdCtrls.hpp>
#include <vcl\Forms.hpp>
#include <vc\DBGrids.hpp>
#include "Grids.hpp"
#include <vcl\DB.hpp>
#include <vcl\DBTables.hpp>
#include <vcl\DBCtrls.hpp>
#include <vclN\ExtCtrls.hpp>
It

class TForm1 : public TForm

{

_published:// IDE-managed Components

TDBGrid *DBGrid1;

TDBGrid *DBGrid2;

TDataSource *DataSourcel;

TDataSource *DataSource2;

TTable *Tablel;

TTable *Table2;

TDBNavigator *DBNavigatorl;

TButton *Buttonl;

TButton *Button2;
TSmallintField *Table2NOM;
TStringField *Table2NAME;
TFloatField *Table2MONEY;
TFloatField *Table2PAYROLL;

TFloatField *Table2 SALARY;
TSmallintField *TableINOM;
TStringField *TablelSTATUS;
TFloatField *TableIMONEY;
TFloatField *Table1PHONE;
TStringGride*String Gridl;
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void_fastcall Button1Click(TObject*Sender);
void_fastcall Button2Click(TObject*Sender);
void_fastcall FormCreate(TObject*Sender);

private: //User declarations
public: User declarations
_fastcall TForm1(TComponent*Owner)

¥

I

extern TForm1*Forml;
Il

#extern TForm1*Form
-~ Buxung.cpp

#include <vcl\vcl.h>
#pragma hdrstop
#include "Buxung.h"
//
#pragma link "Grids"
#pragma resource "*.dfm"
TForml1 *Formi;
//
__fastcall TForm1::TForm1(TComponent* Owner)
: TForm(Owner) {}
/I Ri Baki - Count
void __ fastcall TForm1::Button1Click(TObject *Sender)
{
Tablel->First();
Table2->EmptyTable();
while(!Table1->Eof)
{
Table2->Append();
float p, pr;
Table2->FieldValues["NOM™"]= Tablel->FieldValues["NOM"];
Table2->FieldValues["NAME"]= Tablel->Fie I dVa l ues["NAME"];
Table2->FieldValues["MONEY"]= Tablel->FieldValues["MONEY"];
p=Table2->FieldValues["MONEY"];
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if( p <= 11) pr=0;
else if(p <= 250) pr=0.12;
else if (p <=350) pr=0.15;
else if(p <= 600) pr=0.17;
else pr=0.20;
Table2->FieldValues["PAYROLL"]= p*pr;
Table2->FieldValues["SALARY"]=
Table2->FieldValues["MONEY"]- Table2-
>FieldValues["PAYROLL"];

Tablel->Next(); Table2->Post();

}

}
/

I Ri B aki - Quit
void __ fastcall TForm1::Button2Click
(TObject *Sender)

Tablel->Close(); Table2->Close();
Application->Terminate();

}
I

void __ fastcall TForm1::FormCreate(TObject *Sender)

{

Table1l->Open(); Table2->Open();
StringGrid1->Cells[0][0]="Salary Range";
String Grid1->Cells[1][0]="Percent"
String Grid1->Cells[0][1]="<11"

String Grid1l->Cells[0][2]="12-250"
String Grid1->Cells[0][3]="251-360"
String Grid1->Cells[0][5]=">600"

String Gridl->Cells[1][1]="0"

String Gridl->Cells[1][2]="12"

String Gridl->Cells[1][3]="15"

String Grid1l->Cells[1][4]="17"

String Gridl->Cells[1][5]="20"

}
J//
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22. gandacvis obieqtebis monitoringis
kompiuterulli sistema

monitoringis kompiuterulli sistenis Fungcionireba
xorcie B deba Windows-2000 operaciu B sistenis platformaze,
Borland_C++Builder vizualuri, obieqt-orientirebuli
daprogramebis integrirebuli paketisa da ganawilBebulli
monacenTa bhazebis marTis sistenis InterBase-s safuZvel ze.

2.4 naxazze mocemulia programis gamoZaxebis Semdeg
momxmareb Bis saxeBisa da parolis Setanis diallogi.

Egeeek = 0 B Dmen [Tordee [T

Bebdess |3 B\ Dt aSarver IMONITCEING

File and Folder Tasks

1] Rensme s file

[ Maree this Fle

1Y Coor thefis

i Pubsh thes file to the Web
(5] E-mafithes file

}( [rabatn Ehi= File

kher Flaces
23 DataSernw
f_" By Diccapnants

W My Computer
W iy Matwork Places

maTi sworad Setanis SemTxvevaSi programa iwyehs muSaobas
da gamodis 2.5 naxazi. mTavar meniuSi pirveli anocanis arCevis
Semdeg gamoitaneba 2.6 kadri, romelic gansazRvravs Semdeg
etaps, anu vimuSaoT administratoris reJinSi (Tu an fanjaraze
maosiT davawkapunebT).
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B Hipokrate

-1

nax.2.6

Tu Cveu Bebrivi momxmareb Bis reJimSi (ve BodebiT randenime
waniT dawkapunebis gareSe). an SemTxvevaSi ganodis 2.7 Fanjara.
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monitoringis kompiuterulli sistenis Fungcionirebis dros
mTavari meniudan Tu avirCevT pungts “obigtTa redagtireba~,
maSin ekranze gamoitaneba Fanjara (nax.28), rome I Sic mocenu I ia
Jandacvis sistenis arCeulli saprovatizacio obieqti.

[add 10l =i
Anmeddortnbs

b [1 - Luliifione e geponmplaee Lelypopebe geblafipicl Loy

g | =

E“E‘W e ————— T ——

polyEgipee. | 7] e

=, TN S [

wogfiglel [z =] MedEgel [
LBl | T BEL

- e e e
Eefigiyretn 3 G

deresipain | s i1

nax.2.8

aq SesaZlBebelia TiToeulli maCveneblis koreqtireba,
ronelic realizebullia EditBox, ComboBox-komponentebiT
da LookUp-kavSiriT, rac gamoiyencba cxrilebs Soris xi Bvadi
velebis Sesagmne Bad. Cven aq ganvixiBeT avtorTa mier
danuSavebu li sistenis mxo lod randenime Tragmenti.



2.3. studentTa testirebis
avtomatizebulli sistenma

abiturientTa proforientaciis, bakalavtriatis
studentTa sabazo swavBebidan magistraturis samecniero
mimarTuBebis SesarCevad, an studentTa da msmenel Ta
testirebisaTvis ama Tu in akadeniur disciplinasa da modu ll Si,
SesaZ B ebe B ia qvenoaRweri b1 kompiuterulli sistenis gamoyeneba.

ganvixi BoT, magal iTad, progranu li enebisa da sistemebis
Seswavlisa da Sefasebis procesebis sistemis ageba. pirvel
rigSi, auci BebeBia SevgmnaT is cxriBebi, romBebSic Seinaxeba
srulli monacemebi Cveni sistemis Sesaxeb. amisaTvis unda
avanuSavoT prograna DataBase Desktop, Borland C++ Builder
- is progranu N i paketidan, aRweroT cxrilebis strugturebi
(Dbase, Paradox an romelime sxva cnobill formatSi) da
SevitanoT monacemebi. saWiroa minimum 2 cxri li: moswav I eebis
da testebis. maTi struqturebis SesaZBlo forma mocenulia
29 da 210 naxazebze.

Fingteuctun dBASE IV Tabln: moctavie [AF

[Frsded b T stds properies:

Fiedd Mams Type| Size Dac [ =
T 3 D | peine |
2ZUM N 4 1]

3 BAXELI c 25 g
4 SRES L N

Eriey Frsted regas of 10 chawwoieey oo begs, bagrnmang wilh o letisy U onke
L-Z.U-B.-:H_ Q

Aecoid ek ™ Pack Tabie

[ e iz I |
| Sawm I ‘E-hﬁﬂ.:l..l Cancal | Faip
nax.2.9. moswavleebis cxrillis struqtura
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Sineciwie lnfemation dHASE W Tabde: tesh.OEF

Frakd 1 cridin T bk o i
Fmld Namre T

!
2 MIM_MOM

1 SAGAN

4 MIMART

5 TESM

8 PASLM

7 PASLID

8 PASLLD

9 PASLNM

10 MART_HOM
11 MDS_PAS MO

ZEZOCOOEOOZZEH
L
L _HEHE BE.. "

R ookl

Fiee o

Swwps. | pwe | Hee |

nax.2.10. testebis cxrillis strugtura

imave RiBakze daWeriT strugturebi Seinaxeba da mere
File - Open brZanebiT SesaZBebelia gaixsnas cxrillis form
da masSi monacemehs SevitanT. 2.11 naxazze ixiBeT moswavBeTa
cxrilis magaliTi.

fsevdoninis (Alias) Sesaqnne Bad gamoiyeneba sxva
prograna Borland C++ Builder — is paketidan, romellsac 1.0
versiaSi ewodeba BDE configuration da momdevno versiebSi
BDE Administrator. BDE Configuration — Si gadavdivarT
ganyoFi BebaSi Aliases, sadac unda daaWiroT Rilaks New
Alias da mivuTiToT bazis saxeli da tipi (Cvens SemTxvevaSi
Standart). Fsevdonimis Seqmnis Semdeg dasayenebe lia
misi parametrebi, pirve l rigSi gza monacemTa bazisken
(maga B i Tad, c:\Database).

TsevdonimebTan muSaobis dial ogis nimuSi
212 naxazzea mocemu B'i.
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nax.2.12. BDE Configuration - programa monacemTa bazis
Tsevdonimebis Sesagmne B ad

43



aRweri l mosamzadebe l samuSaoTa Semdeg
SeiZleba daviwyoT uSuallod sistemis ageba
daprogramebis sistema Borland C++ Builder - is
meSveobiT. saWiro iqneba ramdenime *ormis Seqmna
sxvadasxva amocanebis Sesasru leblad. axalli formis
Segmna SesaZ B ebe B ia File — New Form brZanebiT.

callke Formis tipia ew. “monacemTa modull i’
(Data Module), rome I zec proeqtSi monacemTa bazasTan
samuSao komponentebi aisaxeba, kerZod DataSource da
Table. Table komponentis TvisebaSi DatabaseName
iwereba ukve Seqmni Bi TFsevdonimis saxelli, xollo
TvisebaSi TableName — cxrillis saxeli. Tviseba Ac-
tive =true saSua 0 ebas mogvcens monacemebi gamovitanoT
ukve proeqtis formaze, sanam programas Sesru lebaze
gavuSvebT. ixi BeT naxazi 2.13.

fi.; DataModule2 M= B
= B = EH
bavzhvi pLipil survil wizh ==
T ou
daxmareba
= ] Y _
sagr_sia  predmet ganacilebuli  kargi B
help

E = N

gamocda testebi gaunacilebell  cudi

nax.2.13. “‘monacemTa modu B'i” (Data Module)



amis Semdeg vgmniT axall Formebs monacemTa
bazebisTvis, testebTan samuSaod, Sedegebis misaRebad
da sxva. maTi nimuSebi mocemu Bia 2.14--2.18 naxazebze.

3
WWRLETD | mARR ROy ATNEN LRSI | mapasnies |

Irkoggies bt |

Famappioe |

nax.2.14. sistenmis administratoris fanjara

b Bommohe | ularlorg e | e Ve g | oo ol S | bt |

Benbfagrmiol Ambogynflons botbs " |

Mgt Gndpie Bbfagmed plapmrefe bl oot e il pebebte |

agesm, babgema
e e o o O T
FREe ey il il Lk DR =

o K e 1 pogen arome

n a5 2 st deadady

| | 5 AW yertas Snbefed

[ | 1] W ke oy P ady

| ™ O afbagy Pebpgege

[ ] o TN e e

| | RE [ JCTENER ATt

| F13 B prr Aogmidmdy

| FJ o LTS B E T

4] | L|:I

nax.2.15 moswav B eebis cxri ki
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24. komerciulli oObieqtebis
mravalganzomi Bebiani analizis paketis

ageba Decision Cube-iT

komerciu i obieqtebis sameurneo sagmianobis anall izisa
da strategiull-operatiulli gadawyveti Bebis misaRebad
mizanSewoni Bia mravall Fagtorulli analizis meTodebis
programulli reallizacia da maTi efeqturi gamoyeneba
eqspertu i sistemebis saxiT.

monacemTa bazebidan miRebuli informaciis
mravall Fagtorulli analizisaTvis C++Builder-is specialuri
Decision_Cubekomponentebis saSualebiT SesaZBebe Bia avagoT
sistenis programu Bi paketi.

dasamuSavebe b'i inFormaciis wyaro sakvBevi obieqtis
mudmivad ganax B ebadi monacemTa bazaa, rome B Sic Tavmoyri lia
saprob B emo sFeros Sesabamisi Fagqtorebi, FagtorTaSorisi
kavSirebi da mizez-Sedegobrivi damokidebu BebiT asaxull'i
produqciu l'i wesebi, romBebic eqspertulli sistenis codnis
bazis Fundaments warmoadgens.

monacemTa da codnis bazebis efeqturad gamosayeneb B ad,
maTSi informaciisa da gamoyvanis wesebis dinamikurad
ganax B ebisaTvis mizanSewoni B ia momxmarebe I Ta Sesabamisi
interfeisebis damuSaveba.

amocanaTa aseTi kompBeqsis gadasawyvetad, adamian-
manganuri sistemis mokBe vadebSi asagebad da Semdgom
operatiulad gasafarTovebBad Cven viyenebT obieqt-
orientirebull daprogramebis integrirebulli paketebis
instrumentebs, rogorebicaa Borland C++Builder, Delphi, InterBase
daSQL Server.

momxmareb Bebs, maTi ro Bebis Sesabamisad WNokallur
k B ient-manqganebze SeuZWliaT sakuTari interfeisebidan
monacemTa bazebis (InterBase) Sevseba-koreqtireba, xo l o server-
manqanidan (SQL_Server-baziT) garkveu B i inFormaciis miReba
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gadawyveti Bebis misaRebad. monacemTa strugturebis
Tavsebadoba bazebs Soris xorcieldeba specialluri
transformaciis programebiT.

2.19-a,b naxazebze naCvenebia Cveni obieqtis monacemTa
bazis strugtura, agebu i InterBase garemoSi vizua Bl uri, obiegt-
orientirebull i TDataModule-instrumentis gamoyenebiT.
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+ Fukds
_\5 rufsal Lady
4 Mg Fact DEF IHag Fecll ="
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dly ndeslisy s 1
= d Uisgama DT [ agares) DS HakeFackan ooy
iy Tonshsnd: o

nax.2.19-a. mb-is komponentebi

bazis cxri Bebidan momxmareb B is moTxovnebis safuzve I ze
monacemebis amosaRebad saWiroa SQL-instrugciis dawera.
rogorc, aRvniSneT amisaTvis efeqturia QBE-instrumentis
gamoyeneba. 220 naxazze i Bustrirebull ia es magal iTi. ShowSQL-
vizualuri komponentis daxmarebiT SesaZlebelia Cveni
moTxovnis FormatiT warmodgena (hax.2.21).
SQL-teqgsti copy-iT SevinaxoT da gadavitanoT Borland C++
Builder Formaze, Object Inspector-is SQL TStrings TvisebaSi. Sedegi
asaxu lia 222 cxri I Si.
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SQL
SELECT DISTINCT D EAIOHID, D DASAXELERA, Al CATEGID, A1 DASAXELERA,
D2 5AKXELL D2 MISAMARTI, D2 GAEIDIMOAUL, d3 TANZA, 43 TARIGL, D4 FRODID,
D4 SAKXELL Td CATEGD
FROM "LiaDB Raion DBF" D, " LiaDB Kategona dbf" dl,":LiaDPB Magazia DBF" D3,
"LiaDB: GakddFactura. dbf d3, " LiaDB Producti DBF" D4
WHEERE
(DZRAICNID =D RAIONID
AND (3 MAGAZID =D2 MAGAFID)
AND (D4 PRODID = d3 PRODID)
AND (D4 CATEGID = d1 CATEGID)
ORDEE.BY D RAIONID, D.DASAYFLERA, 1. CATEGID, dl DaSAXELER A,
D2 BAXELL D2 MISAMARTI, D2 GAKIDMOZUL, d3 TANZA, d3. TARIGI, 4. PFRODID,
D4 BAXELL D4 CATEGID
nax.2.20
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kubis yove B'i ganzomi B eba warmovadgineT monacemTa bazis
cxrill Ta ve Bebis saxiT (maRaziebi, produqtebi, k I ientebi,
kategoriebi da sxv.). didi savalro gse l is operatiull i marTvisa
da efeqturi muSaobisTvis (romBis Filialebi sxvadasxva
raionebSia ganTavsebu Bi) reall izebu i gvaqvs am obieqtebze
saqone Bbrunvis gegmebis Sesru B ebis operatiulli analizis
amocana, romellic saSuallebas iZBeva mT Biani infFormacia
warmovadginoT sxvadasxva Wri B Si.

programu B i paketi BorlandC++Builder—is Decision Cube—is
komponentebis gamoyeneba, uzrunve Blyofs ara mxoll od
mraval Fagtorulli analizis Catarebas, aramed vizualluri
grafFiku Bi masall is warmodgenasac. 2.22 naxazze warmodgeni B ia
Decision Cube vizua B uri komponentebis pallitra

AR, B

g Fanmyal megntebsiame phdemgbol
DecisonCube | defapdghmb dgdimbali, obibagl

33363 o besk dBlpannbls

ahals Ldpppemetgbome SOL -dnalofiuSodpmagy
DecimonJuery | s3ap b mageisofibpme plbSompbol
debapAnbl aemef madoamnbens sobolmanls

4 gagdat il didmaoli gamal ya oo pbal
DecorSomce | a~bgogoSofyinm dobapgdptlia ga
armefuadomptans gl Sntali

o 3l bsorpoprls 33 Bibals 3 g becmers
DecisbrPivol | esuzbrgbol Ggsbok dnymdsbymds

o | §esnamanl @i pnBetndam pbtomgbl,
Decismonnd dckagy it GRID béomol Lisbom

CRE )R e g

. amsdali - Boammbali
DecisioetGmaph i-bﬁ *ﬁma:"mf;nﬁﬁaa oo pbSamgbe

nax.2.22
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kubis instrumentis gamoyenebiT miRebu Bi interFeisis
randenime sai Bustracio maga B iTi motani B ia 223-225 naxazebze.

sales volame ﬂ

SUIM O LD

280 1D00D 30000 JETES 100000 1Z0000 00000 S002:4 1E00000
CABHIDRO 1L

nax.2.23
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nax.2.24
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25. ganawi Bebulli sistemis resursebis
marTvis procesis modeli

ganvixi BoT kompiuterulli gsel i, sadac aris ramdenime
momxmarebe B 1 da ramdenime serveri (momsaxure). davuSvaT, rom
serverTagan erT-erTi asrullebs gamanawi Beb l is Fungcias,
e.i. iRebs momxmareb @ isagan moTxovnas da ugzavnis mas
momsaxurebisaTvis im servers, rome b ic Tavisufalia Tu yvella
serveri dakavebu B ia, moTxovna dgeba rigSi da el odeba erT-
erTi maTganis ganTavisuf B ebas.

serveri, miiRebs ra moTxovnas gamanawi Bebe B i serveridan,
emsaxureba mas da ubrunebs isev gamanawi Bebe I servers, romellic,
Tavis mxriv pasuxs ubrunebs momxmarebe I's.

unda vigu B isxmoT, rom moTxovnebi momxmareb B ebisgan
modis uwyvetad, garkveuli sixSiriT. TiToeulli serveri
erTeuli moTxovnis momsaxurebas andomebs garkveu l dros.
im SemTxvevaSi rodesac, moTxovnaTa Formirebis sixSire didia,
gamanawi B ebe B serverTan warmoigmneba rigi. Tuki moTxovnaTa
Tformirebis sixSire Zall ze didia gseb'i SeiZ B eba gadaitvirTos
da veRar SeZll os Funqcionireba.

Cveni mizania gqse b is arsebu b1 parametrebis meSveobiT
davadginoT misi muSaobis kritikulli wertili, SevarCioT
iseTi maxasiaTeb B ebi, romB ebic uzrunve 1 yofs mis normallur
Ffungcionirebas da SevgmnaT programu B'i produgti, romellic
yove B ive amas ganaxorcie 1 ebs. masobrivi momsaxurebis Teoriis
TvallsazrisiT zemoT aRweri Bi sistema aris M/M/m tipis.

ganvixi BOoT maxasiaTebMebi da maT Soris kavSirebi,
romlebic gaaCnia gsels. agve unda aRvniSnoT rom gsellis
Funqcionirebas ganvixi BavT stacionarull redinSi. am
SemTxvevaSi, rogorc cnobi lia, garkveu I ideall izaciasTan
gvaqvs saqme. reallurad drois yovel t monentSi sistenaSi
arsebobs moTxovnaTa raRack raodenoba. a #baToba imisa, rom
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drois mocemu ll t momentSi sistemaSi Imyofebak moTxovna,
aRvniSnoTP,()-Ti. Cven unda vigu B isxmoT, romt-s zrdasTan
erTad allbaTobaP,(t) TandaTan mudmivi xdeba. anm SemTxvavaSi
P()-s nacvlad SeiZleba gamoviyenoTP,, rome lic ukve aRar
aris drois funqcia es daSveba ar gu ll isxmobs imas, rom
sistema ar gadadis erTi mdgomareobidan meoreSi, ra Tqna
unda drois mixedviT icv B eba qse B Si arsebu B i moTxovnebis
raodenoba, magran a #baToba inisa, rom sistemaSi sakmarisad
didi drois gasv lis Sendeg imyofebak moTxovna, gamnoixateba
P-Ti.

programulli paketSi saangariSo TFunqciebis
dasaprogrameb Bad gamoviyenoT aRniSnu i kB asikuri mode l ebi.
amgvarad, serverebis raodenobiT, Semosull moTxvnaTa
intensivobiT da droiT, rome I sac andomebs serveri TiToeulli
moTxovnis momsaxurebas, SegveZBeba davadginoT gsellis
sxvadasxva maxasiaTebe B i.

amgbobmo  dmobogbome Smbgemol obfgblogmés ko,
beogooy  orsnddyEro devorboogbeli dmdlaba@gdol pfol Ti-oom.
af Agdebygpade pHpmpopErmdol Sedmbs afel: A*Ts<1

Jugerl poskios Wgdmape Boboloompbe gém

I derd@aemdnl |:|E|'f|"_'|5'41ri]1":lbu'. u=4*T s,

2. '||.{r"':|E1"'-.‘|-n|'. ﬂ;.:ﬁmmman: P =wlm,

edobamgel, fAod LobGgds oyml Lfodegmasro, Ll
Thps  Aggdereml age  poofoemali deebogbams derlgreli
LaBymageren  obfnbliogméaly, gb o boBbegly el Serddomdoli
uEE-.ﬂELnu-:"!'E.:. ‘1'_'|Ef=u 1:lt||:":'|.| .Juﬁﬁﬂi“l'ﬂ'lu ﬁ-aﬂﬂ-uﬁﬁh;‘nﬂ Eadﬁl}lj;bcr..
ab @apy opengs, Lgempol pafagefings Fbos oymb @y
bojergde, g wim ab 2 <l

M/M/m saxis sistemebis kv B evisas mniSvne Bl ovani adgi I i
ukavia er Bangis TFunqcias. es funqcia gansazRvravs imis
allbaTobas, rom yve la serveri dakavebu N ia, da imavdrou I ad
imis allbaTobasac, rom mosull moTxovnas mocda mouwevs.
er Bangis FunqciisTvis gamoviyenebT gamosaxu M ebas

P, aris allbaToba imisa, rom qseBSi saerTod araa
moTxovna.
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ageEngbgEres pabgliabegdon  dewbogbeli Lelggdadoe
yernboli La'daprer gven Tg=TwtTs.

agrdamedy odelis, #0nd dnobogbeli Lolgdade yeonboel
e b jgegbos F-by wade jopgberes v=m-1 oy afa o gl
dotmda Lidieregds, dadob aggoo agl J8mgs, Goedal

t

P(okded B grogbob piéer)=1-(1+ % Fe(m,u))e®
&

?nEaaQEggaa ?aﬂmhaaaa?n:
Pl lballads 3 groghol meéet)=

B+ Ee(mu) = FEo(mp) -te-ut
. { }en+ ( }e =

Liageagy B=m-1-u.

ool 4o dendg b do Jlgendo oafligdgdl
dowbongbaora padjggmere Aacpgboda. dag bajergbe
dovovberghan  Jlgerdo,  doom 7o wmbembodgdl opo.
agrdamerds odols, @ed Jligeede aéel b deoobeghs adol By

Lagoagy
Be=_F0 #oyza  ke=m

[Elb

—F0  rimpze k==m

es rac Seexeboda albaTobebs. TviT sistemaSi arsebu
moTxovnaTa raodenoba ki aris Lg, sadac

Tuki gse B Si aris m an m-ze nak Bebi moTxovna, maSin im
moTxovnebis raodenoba, romlebic rigSi dganan 0-is to Nl ia,
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Lg=u+ pEeim )
1-g

xollo TuviciT, romx moTxovna rigSi dgas, maSin mT N ianad
sistemaSi iqneba x+m moTxovna. ase, rom gvaqvs Semdegi
maxasiaTeb N ebi:

allbaToba imisa, rom arcerTi moTxovna ar icdis:

obieqt-orientirebulli daprogramebis safuZvell ze,
kompiuteru l'i gse B isaTvis mizanSewoni N ia SevgnnaT k B asi,

Pafgahoon dembeghs 36 ngenb- > P
=il

apabameiba ninba, Ard x Seobeghe ppal dopy B

Pix devenbesghs nB;gnh}-P+ huppayy x=m

devtrmrirenfy BevonbeegBacma baBmamaee fingghgn:
Lw =§'E£‘(J’i’!,u]l
I-@

roml is daxurull'i parametrebi igneba moTxovnaTa mosvlis
sixSire, momsaxurebis dro, serverebis raodenoba da aS. funqcia
- wevrebis saxiT ki realizebulli igneba yvela zemoT
CanoTv i li maxasiTeb Bebis gamoTv la, Sesabamisi Formu B ebis
gamoyenebi T.

callke kNasebad igneba reallizebuli momxmareblis
interfeisi da parametrTa Soris danokidebu B ebaTa graFikebis
agebisa da vizual izaciis Fungciebi.

zemoT ganxi Buli sidideebi srullad axasiaTebs
kompiuterulli gsel is muSaobis stacionalur relims. Cvens
mier Segmni Bi programu Bi saSuall eba swored am sidideebs
da Formu Bebs iyenebs gse B is parametrebis anal izisaTvis da
maTi optimaBuri mniSvne B obis SerCevisaTvis.

igi, iRebs ra informacias gse B Si moTxovnebis mosvl is
sixSireze, serverTa raodenobasa da TiToeu i moTxovnis
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momsaxurebis droze, angariSobs iseT parametrebs rogoricaa
moTxovnis rigSi dgomis dro, buferSi moTavsebu I i mom B odine
moTxovnaTa raodenoba, serveris datvirTva da moZraobis
intensivoba, sxvadasxva a BbaTobebi da aS.

garda amisa, ganoiTv B is mocemu I pirobebSi optimaluri
muSaobisaTvis saWiro parametrebs da agebs maT Soris
damokidebu B ebaTa graFikebs.

2.26 naxazze mocemu 0 ia Borland_C++Builder instrumentiT
agebu Bi momxmarebBis interfeisi, romell Sic muSaoba
warimarTeba vizuaBuri da tradiciulli daprogramebis
komponentebis reversulli tegno B ogiiT.

rogorc naxazidan Cans, momxmarebe B's SeuZ l ia Seitanos
(da cvall 0s) sami parametris mniSvne I oba: serverebis raodenoba,
momsaxurebis saSualo dro da moTxovnaTa raodenobis
intensiuroba. RilakiT “angariSi~ sistema gaiangariSebs
gsebis ZiriTad maxasiaTeb B ebs, kerZzod: serveris datvirTva,
moZraobis intensiuroba, moTxovnis rigSi dgomis dro, mT I ianad
momsaxurebisTvis saWiro dro, rigSi mdgom moTxovnaTa
raodenoba, sistemaSi myoF moTxovnaTa saerTo, raodenoba.

Ri BakiT “diagrama~ gamoitaneba gaangariSebis Sedegad
miRebuli grafikebi. kerZod, 227 naxazze mocemulia
programulad miRebuli diagrama serveris datvirTvis
damokidebu B ebisa moTxovnaTa mosv b is sixSireze serverebis
sxvadasxva raodenobisaTvis (mag., 3--7).

228 da 229 naxazebze ki mocemu B ia diagramebi moTxovnaTa
rigSi dgonmis drois damokidebu B ebisa moTxovnaTa mosvl is
sixSireze serverebis sxvadasxva raodenobis (mag., 3--6)
SemTxvevaSi. bo I o diagramebidan kargad Cans, Tu rogor ikl ebs
moTxovnaTa rigSi dgomid dro momsaxure arxebis momatebiT.
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nax.2.26
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nax.2.27

nax.2.28
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nax.2.29
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sakontrobl o kiTxvebi da
savar_j iSoebi

1. rogor SevgmnaT monacemTa bazis cxrillebi (Tables)
kB asebisaTvis studenti, Beqtori, jgufi da Megcia ?

2. aageT mravallgverdiani forma oTxi TurcliT da
gamoitaneT TiToeu l ze studentebis, Beqtorebis, Neqciecbisa
da jgufebis cxrillebi, naTSi monacemebis Setanisa da
koreqtirebis SesaZllebHobiT.

3. daaxasiaTe vizualluri komponentis (DataModule)
muSaobis principebi. aage ori dakavSirebulli cxrili.

4. risTvis da rogor gamoiyencba vizualuri instrumenti
QBE ? moiyvane magall i Tebi.

5. ra aris SQL ena ? daaxasiaTe misi ZiriTadi e Nementebi
(operatorebi).

6. ras warmoadgens Session-komponenta da rogor ganoiyeneba
igi ?

7. rogor xorcielldeba nonacenTa filltracia ?

8 ra dros da rogor gamoiyeneba LookUp-konponenta ?

9. rogor xorcieldeba BC++BkavSiri Excel-faiBebTan
da ra kavSiri aqvs mas Active-X panel Tan ?

10. rogor vinuSaoT SQL Explorer-Si, risTvisaa igi saWiro
da ra kavSiri aqvs mas monacemTa bazis all iasTan da cxri lebTan?

11. rogor movanzadoT angariSi dasabelldad ? aageT “xe M fasis
uwyisis~ cxrilli da gamobeWdeT igi.

12, rogor proegqtdeba saproblemo sferos gamoyenebiTi
sistema BC++Builder-is garenoSi ?

13. moamzadeT proeqti progranulli paketisaTvis
‘bib HioTekaSi nmkiTxve l Ta momsaxureba~.

14. aageT proeqti da programulli paketi amocanisaTvis
CinstitutSi studentTa gamocda~.

15, rogor davaproeqtoT “xel Fasis~ anocana BC++Builder-

is garemoSi ?
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16. daaproeqteT amocana “sabanko kreditebis kontroli~
BC++Builder-is garenoSi.

17. daaproeqteT amocana “produqciis noZraoba sawyobSi~
BC++Builder-is garenoSi.

18. daaproeqteT amocana “kompiuteru i resursebis marTva
kB ient-server sistenaSi~ BC++Builder-is garenoSi.
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