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NEPEBAT'U BUKOPUCTAHHS CYBJ SQLITE Y JOJATKAX WINDOWS

Measnuk B. M., Tagixemypa A. M. [lepeBaru Buxopuctanust CYBJI SQLite y romatkax Windows. B maniit po6ori
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3YUTYBaHHA iX 3 6a3m.

KumrouoBi caoBa: SQLite-mepeBarn, cucrema ympapiiHHA Ga3aMu JaHuX, cepemoBuiie po3pobkm Qt Creator, moBa
Brcokoro pisas C++, Windows-onarku.

Meabuuk B. M., Fagkemypa A. M. [IpeumymectBa ucnoab3oBanuss CYB/] SQLite B mpunoxenusix Windows. B
JAaHHOM paboTe pacCMATPUBAIOTCS MIPEUMYIIECTBA CHCTEMBI yIpaBieHus Gazamu maHaeix SQLite mmst Windows-miprnosermit.
COBMECTHO paccMaTpuBalOTCs M OOOCHOBBIBAIOTCS CaMH MEXaHM3MBI B pEAM3al[Md STHX NpeHMyIlecTB. B pabore Takke
npemiaraercst mpumep WindowS-npruitoKeHnst ¢ IeMOHCTpanuei ucmonbp3oBanmst SQLite B uHTErpamuu co cpencTBaMu Cpejbl
paszpaborku Qt Creator u si3pIka MPOrpaMMHPOBaHUS BBICOKOTO ypoBHs C++. OmucaHHbIC Takke CIOcOoObI MOMKIIOUCHHs 0a3
JTAHHBIX M OCHOBHBIC OIIEPALIMH 3aIIUCH J]AHHBIX U CUUTBHIBAHHS MX C Oas3bl.

Kumrouesble cioBa: SQLite-penmyrectBa, ciucrema yrpasieHus 6a3aMu JaHHBIX, cpena paspaborku Qt Creator, s3bik
BBICOKOTO ypoBHs: C++, Windows-mprtoskeHust.

Melnyk V. M., Gadzhemura A. M. Advantages in DBCS SQL.ite using for Windows applications. This paper
considers the advantages of the database management system SQL.ite for Windows applications. There are jointly considered and
justified mechanisms in these advantages implementation. The paper also offers an example of a Windows application that
demonstrates the use of SQLite in integration with the development environment Qt Creator and the high-level programming
language C++. Also ways of databases connecting and the basic operations of data writing and reading them from the database
are described.

Keywords: SQLite-advantages, database management system, development environment Qt Creator, high-level language
C++, Windows applications.

Beryn

Benuki 00’emu iHopManii Ta HeoOXiIHICTP HUIMH KEpyBaTH MPU3BENH 0 CTBOPEHHA 0a3 TaHMX Ta
cucreM ynpasiminas HuMU (CYB/I). Ha 6a3i po3poOok 3 3amydeHHsM 0a3 JaHHX PO3TOPTAIOTHCS LTI
KITIiEHT-cepBepHi cucTeMu. OHAK y HEBEIMKKX JOJaTKaX, JIe OOUMCIIOBAIBHI PECYPCH IOCUTH OOMEXKEH1
akmyanvbHo BUKOPHCTOBYBaTH He Taki Bke 1 ckmamni 6asu manux. CYBJ[ SQLite sBnsie coboro
MOJIETIICHY PEeJSIUiiHy CHUCTeMy YOpaBiiHHA Oa3aMu OaHUX, fKa MOXe OyTHM BTiIeHa Yy BHIIISAL
0i0ioTekH, A€ peanizoBaHo OaraTo MPUHLMINB 1 MexaHi3MiB 3i cranmapty SQL-92 [1]. CepueBunuuit
ko1 SQLite mommproeThes SIK CyCHiibHE HaJ0aHHs, TOOTO MOXKE BUKOPHCTOBYBATHCS 0e3 OOMEXKEHb Ta
0e301u1aTHO 3 Oy/IB-IKOK METOM [2].

Jana CYB]] ayxe mommpeHa s JOJAaTKIB Y CepeJOBHINAX omeparliiinux cucrem Android,
Windows, Linux ta UNIX. IIpote npobremamuxoro 0anoco nanpsimky y Halll 4ac € IOCUTh HE 3HA4HA
KUIBKICTh MPUKIAiB Ta OMHUCIB Ui 3aCTOCYBaHHS Yy MiApYyYHHKax, MOCIOHMKAaX YW iHLINA HaBYaJIbHIHA
Jitepatypi. 3 0COOMUBICTIO 1I€ MPOCIIAKOBYETHCS y cepemoBuili po3podku Qt Creator, sixke B Ykpaini He
Ma€ BUCOKOT MOIMYJISIPHOCTI.

TeopeTn4Hi BizoMocCTi

Cama 6iomiotexa SQLite nanucana moBoto C, a i1 0COOMHBICTIO € Te, 1110 BOHA HE BUKOPHUCTOBYE
napamurmy KiieHt-cepsep. Lle roBoputs npo Tte, mo pymiii SQLite He € okpeMuMm mporecom, 3 SKUM
B3a€EMOJIi€ OAATOK, a BiH TUIbKM Hajgae O0i0NioTeKy, 3 SIKOI0 MporpamMa KOMIUTIOETBbCSA 1 pyHIid crae
CKJIaJIOBOI0 YAaCTHHOIO MpOrpaMu. TakUM YWMHOM, SIK MPOTOKOJ OOMiHY BHKOPHCTOBYIOTHCSI BUKIHKH
¢ynkuii (API) 6i6miorekn SQLite. [anuii miaxin 3MeHIIye HakJIaJHI BUTPATH, Yac BIATYKY i 3HAYHO
crporiye nporpamy. SQLite 30epirae Bcro 6a3y mAaHuxX (BKIIOUAIOYM BU3HAUCHHS, TAONHUIN, THACKCH i
JlaHi) B €IMHOMY CTaHIapTHOMY (haiisli Ha TOMY KOMII IOTepi, Ha IKOMY BHKOHY€EThCS AOIATOK. [Ipocrora
peaizamii JocsIraeThesl 3a paxyHOK TOrO, LIO Iepejl M0YaTKOM BUKOHAHHS TpaH3akuii Bech (aii, SKui
30epirae 0a3y manux, Onokyerbcsa. ACID-dynxkuii (Atomicity — aromapnicts, Consistency -
y3roJpKeHicTh, Isolation — i3onpoBanicts, Durability — moBroBiuHiCTB) HOCATAIOTHCS 30KpeMa 3a PaxyHOK
CTBOpEHHS Qaiina-xKypHainy. Kinbka nporeciB abo MOTOKIB MOXKYTh OJHOYACHO 3 JIETKICTIO YATATH JaHi 3
onniei 6a3u. 3amuc B 0a3y MOXKHA 3AIMCHUTH TUIBKA B TOMY BHIAJKy, KOJH KOAHUX 1HIIMX 3alMTiB Ha
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3amuc y 1eil yac He 0OCIYyroBYEThCS, iHAKIIEC CIpoOa 3almmcy 3aKiHYyeThCsS HEBAAUC 1 B MPOrpamy-
JI0JIATOK MOBEPTAETHCS KOJ TIOMIUTKH [3].

[HImIMM BapiaHTOM PO3BUTKY IOJIil € aBTOMAaTHYHE TTOBTOPEHHS CIIPOO 3aITUCy MPOTATOM 33JIJaHOTO
iHTEepBally yacy. Y KOMIUIEKTiI MOCTa4aHHA HWIe TakoX (yHKLIOHANbHA KIIEHTChKA YaCTUHA Y BUIJIAMIL
¢aitna BuxkoHaHHs SQlite3, 3a JONMOMOror SKOro IEMOHCTPYEThCS peamizalis (YHKIIH OCHOBHOI
Oi0miorexn. KitieHTChKa YacTHHA MPAIOE 3 KOMAaHIHOTO PSJKA, 1 TO3BOJSE 3BepTaThCA 10 (haiina Oa3u
JaHWX Ha OCHOBI THUIOBUX (QYHKIIM omepamniiiHoi cucteMu. 3aBAAKH apXiTEKTypi pyLIisi MOXIUBO
BukopucropyBatu SQlite sk Ha BOymOBaHMX cHCTeMax, TaK i HAa BUAUICHHX MallWHAX 3 TrirabaliTHUMU
MacHUBaMU JIaHUX.

Memoto pobomu mocayXuila TaKOK po3poOKa HECKIaJAHOTO JONATKy y CTBOPEHHI Ta 3allOBHEHH
0as3u nanux i3 gemoucrpartieto moxauBocteit CYBJI SQLite sk HaBeneHoro 3paska. Cama mporpama Oye
aBIATH coboro Organizer i3 momepeaHbo 3aJaHUM CIUTMBAIOYMM TOBITOMIICHHAM. J[OCTiDKEHHS B TAHOMY
HanpsIMKY IMOTPEOYIOTh BETUKUX yIOCKOHAJICHHS Ta e()eKTUBHUX YHIBEPCATbHUX MPOrpaM Jjisi pOOOTH 3
CYBU.

Bukiiax ocHoBHOrO MaTepianay

SQLite — ne pensiiiina 6a3a maHux. [TOHATTS peNAIiitHOCTI MOB'sI3aHe 3 PO3POOKAMHU BiOMOTO
aHIIIICBKOrO crieriaiicra B odnacti cucreM 0a3 manux Exrapa Komna[4]. Lls Mozmens xapakrepusyeThes
MPOCTOTOK CTPYKTYPH JAHUX, 3PYYHHM JIJIsl KOPUCTYBaya TaOJMYHUM TPEACTABICHHIM 1 MOXJIMBICTIO
BHUKOpPHUCTaHHS (OPMaNBHOTO amapary ajreOpd BiHOLIEHb 1 PesIIiiHOro oOYHCICHHS g 0OpOoOKH
nmaHuX. PensiiiiHa Mopenh Opi€HTOBaHA Ha OpraHi3allifo y BUTISAAL IBOBUMIpHHX TaOmuib. KoxHa
pensiiiina TabauIIst sBIsie COOO0 TBOBUMIPHHI MACHB 1 BOJIO/II€ HACTYITHUMH BIIACTHBOCTSIMHU:

—  KOXKCH €JIEMEHT TaOIUIIi SBJIsi€ COOO0 OJIMH €ICMEHT JaHHUX;

— BCi KOMIPKH B CTOBMII TaOJHUIlI OJHOPIiIHI, TOOTO BCi €IEMEHTH B CTOBIIII MAalOTh OJHAKOBUU
TH,

—  KOXEH CTOBOEIb Ma€ yHIKalbHE M S,

—  OIIHAKOBI PSITKM B TaOJNUII MOBUHHI OyTH BifICYTHI;

—  TIOPAOOK HACTYIHOCTI PSAAKIB 1 CTOBOLIB MOXe OYTH IOBITBHHM.

Jlns Toro, mo0 mpencTaBuTH iHPOPMAIILifo, 10 MICTUTHCS B TaONUIli 0a3u AaHUX, y cepeaoBumti Qt
Creator BUKOpHCTOBY€ETHCS KiJIbKa KIIacCiB:

— QSqlQueryModel — e kimac mopzerni, sika popMye TaOIHIIO NUIIXOM 3a1aBaHHs cuporo SQL-3amury.
Bona mMoxxe OyTu KopucHa npu GopMyBaHHI OCOOINBO BUTOHUEHHUX (iNbTpiB i KOMOULALIT iHpopmMarii 3
pi3HUX TaOmuue 6a3u ganux. I1po Hel gokmagHime MoKHA OTpUMAaTH iH(opMariio B.

— QSglTableModel — 1e kmac-ocHOBa HaIoro OOTOBOpEHHS B AaHii cratTi. JlaHa momens Gopmye
TaOJIHIIIO 32 IMEHEeM Ti€l Ta0nuili, sika icHye B 0a3i naHuX. Ik HEOCTaTOK MOXKHA BiJI3HAYUTH BiICYTHICTh
METOMIB MIAKIIOUYEHHS 3B’ S3KIB 3 IHIIUMH TaOIULAMU U1 TOrO, 1100 MIACTABIATH 3HAYEHHS B MOJIS 3
iHIMX Tabauup yepe3 napamerp ID.

— QSqglRelationalTableModel — e xnac, skuit go3Bossie popMyBaTH TaOIHUIIO 31 3B’SI3KAMU 3 IHIIUMH
TaOJUISIMHU, TIIMIHSIOYM 3HAYCHHS TAONMIN, SKy MPEACTaBJIsA€ JdaHa Monenb, depe3 ID-3amucm, mio
MICTSTECS B IHIINAX TaOJIUAIAX.

DYHKYIOHAIBHT MOHCTUBOCIE 000AMKA

Monyns QtSql BukopucToBye miarinu apaiiBepis s B3aemoxii 3 APl s pisHux 6a3 nanux. Tak
sk APl SQL momyns He 3alexuTh Bim 0a3 AaHWX, TO KO, CHENH(IUHUN IS TEBHOI 0a3W JaHUX,
MmicTuThea B 1i ApaiiBepax. Jleski IpaiiBepu MOCTaBISIIOTHCS pasoMm 3 Qt, a iHm MoxyTs OyTu nomasi
MEBHUM IUIIXOM. [lepiir, HK OTpUMATH AOCTYM A0 6a3u AaHuX 3a gomomororo kinacie QSqlQuery abo
QSqlQueryModel, mu moBHHHI BCTAaHOBUTH 3 033010 JaHKMX Xoua 6 ogHe 3’€THAHHS. 3’€AHAHHS 3 6a3010
JaHUX 1MeHTH(]IKYIOThCS 3a JOMOMOror0 A0oBiUTbHUX psankiB. QSglDatabase Takox miATpUMYye KOHIICTIIIO
3’€IHAHHS 332 3aMOBYYBaHHSM, sIKE BUKOPHCTOBYeThCs KiacoM Qt SQL 3a 3amMoBUyBaHHSM, SKIIO HisIKe
iHIIE 3 €JJHAHHSA HE BKazaHo. Lleli MexaHi3M Iyke 3py4YHUH s TOJATKIiB, IO BUKOPHCTOBYIOThH TLIBKH
ofIlHE 3’€HaHHSA 3 0a3010 naHuX [5].

[puximanm komy, IO BCTAHOBIIOE 3’€qHaHHS 3 0a30t0 maHux SQL 3 BUKOPUCTAHHSAM JOJIATKOBUX
MapaMeTpiB MOXKe OYTH MPEACTaBICHUN HACTYITHUM YHHOM:

Clnfo::Cinfo() :
db(QSqglDatabase::addDatabase("QSQLITE"™))

db.setHostName(*'localhost™);
db.setDatabaseName(*'myBase");
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db.setUserName("root™);
db.setPassword("pass”);
db.open();
db.setDatabaseName(*job.db™);
blsOpened = db.open();
if(b1sOpened)

updateDBVersion();
}
}

QSqlDatabase::addDatabase() — ue im’st apaiiBepa. [ OTpUMaHHS CIIHCKY OpaiiBepiB, THBITHCS
nokymentanito addDatabase() [8]. [nst imimiamizamii maHMX 3’€IHaHHS HEOOXITHO BUKIHMKATH DS
¢dynxuii setHostName(), setDatabaseName(), setUserName() i setPassword(). [ns BuganaeHHs 3’ € THaHHS
3 0a30l0 JaHMX CIOYaTKy CIHig 3akpuTH ©Oa3y JaHUX 3a JOIMOMOTOK BJIACHOIO METona
QSqlDatabase::close (), a mnoTiM mNOTPiIOHO BUAATUTH Ti 3a JONOMOTOK CTaTUYHOTO METOLY
QSglDatabase::removeDatabase()[6].

Jlnst BukoHanHs 3anuTiB SQL HeoOXximHo crBopuTH 00’ekT QSQlQUEry 1 BUKIMKATH METOX
QSqlQuery::exec(). QSqlQuery Hagae omHOpa3oBUil AOCTYN N0 PE3yJIbTYOUYOi 0a3u BUOIPKOIO OIHOTO
sammty. [licns Bukiauky exec() BHyTpimHii mokaxuuk QSqlQuery Bkasye Ha MO3MIIIO Tepes MepIuM
3amicoM. B 1boMy BHMAaAKy HeoOxiaHo Bukmukatd wMeronm QSqlQuery::next() omauu pas, oo
MEpEeMICTUTH TOKXKYMK Ha mepmmii 3anuc Tabnumi. IloTiM 3HOBY HEOOXiJHO MOBTOPIOBATH BUKIIHMK
merona next(), mod oTpuMyBaTH JOCTYI JO IHIIMX 3aIKCIB O THX IIip, MIOKH BiH HE MOBEPHE 3HAUCHHS
false[7].

@ynkuis QSqlQuery::value() moBeprae 3HauYeHHs MMOJNS MOTOYHOro 3amucy. [loms 3agaroThes
iHnexcamu, nounHaroun 3 Hyist. Oynkuis QSqlQuery::value() moBeprae 3HaueHHs Tumy QVariant, sxuit
Moke 30epiraT 3HaYeHHs pisHux THiB C++ 1 sapa Qt, Taki HaBiTh sk int, QString i QByteArray. Pi3ni
TUNH 3Ha4eHb Oa3u maHux B Qt aBTOMATWYHO MPUBOAATHCS 10 HAWOIIDKUOro eKBiBalieHTa. MoHa
nepeMmimatucs Boeped 1 Hasax mo BuOipui, BukopuctoBytounm ¢ynkumii  QSqlQuery::next(),
QSqlQuery::previous(), QSqlQuery::first(), QSqlQuery::last() i QSqlQuery::seek(). Ilorounuii HOMEp
psiIKa MOXKHA OTpUMaTH 3a gornomororo Gynknii QSqlQuery::at(), a 3araibHa KUTBKICTB PSAKIB y BUOIpII,
SKIIO LIe MIATPUMYEThCS 023010 JaHUX, MoBepTaeThes PpyHkuiero QSqlQuery::size().

VY HaBeleHOMY HW)KYe MPUKIAl BKa3yBaTH 3’€JIHAHHS HE MOTPIOHO, a TOMY BHUKOPUCTOBYETHCS
3’€THaHHS 32 3AMOBUYYBaHHSIM.

QSqlQuery query;
query.exec ("SELECT * FROM tabMain;");
while (query.next ())

tableWidget-> insertRow (0);

tableWidget-> setltem (0, 0, new QTableWidgetltem (query.value (0) .toString ()));
tableWidget-> setltem (0, 1, new QTableWidgetltem (query.value (1) .toDateTime ().toString ()));
tableWidget-> setltem (0, 2, new QTableWidgetltem (query.value (2) .toString ()));
tableWidget-> setltem (0, 3, new QTableWidgetltem (query.value (3) .toString ()));
tableWidget-> setRowHeight (0, 20);

}

Slkmo BUHUWKae MOMMIKA, Meron exec() moBeprae 3HaueHHs false. Jloctynm 1o MOMMIKH MOKHA
otpumati 3a gornomororo ¢ynkiii QSqlQuery::lastError().

BeraBnstoun 3anvc B Tabnwmiro, To0T0 Bukoprucropyroun INSERT, MoxxHa OfHOYAacHO BCTaBUTH
Oararto 3anuciB. Ane HaifyacTime e(eKTHUBHIIIEe BiJOKPEMUTH 3alHT Bijl peaJbHO BCTABJICHUX 3HAYCHD.
Lle moxHa 3po0MTH 3a JONOMOTOI0 BCTaBKH 3Ha4YeHb 4epe3 mapamerpu[8]. Y HacTymHOMy mpukiani
MOKa3aHi BCTABKU 3allUCiB 32 AOTIOMOI0I0 MMPOIMEHOBAHOT O MapaMeTpa.:

QSqlQuery query;

query.prepare("INSERT INTO tabMain VALUES (null,: datetime,: string,: int);");
query.bindValue(™: datetime”, QDateTime::currentDateTime ());
query.bindValue(": string", lineEdit-> text ());

query.bindValue(": int", spinBox-> value ());

query.exec ();
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Kpim 3py4HOCTi BUKOHAHHS, BCTaBKa 4epe3 MapaMeTpH Mae e i Ty IepeBary, IO po3pOoOHHK
no30aBieHni Big HeoOXiJHOCTI MIKITyBaTHCA MPO MEPETBOPEHHS CIEiaJbHIX CUMBOJIB. 3MiHa 3alUCIB
JAYKC CXO’Ka Ha BCTAaBKYy B Ta6J'II/IL[I0:

QSqlQuery query;
query.prepare("UPDATE tabMain SET String = ": string’, Int =: int WHERE ID =: id;");
query.bindValue(": string”, lineEdit-> text ());
query.bindValue(": int", spinBox-> value ());
query.bindValue(": id", iID);
query.exec ();

Takox HaBenemo npukian supasy REMOVE:
QSqlQuery query;
query.prepare ( "DELETE FROM tabMain WHERE ID =: id;");
query.bindValue(*: id", tableWidget-> item (tableWidget-> currentindex (). row (), 0) -> text());
query.exec ();

[ToBHa ¢yHKIIS 3UNTYyBaHHS yCiX JaHUX 3 0a3u BUTIIAJaTUME TaK:

bool Cinfo::getLastRowData(int &id, QDateTime &dt)
{

QString query("SELECT max(id) FROM jobs;");

QSqlQuery q = db.exec(query);

bool result = g.lastError().type() == QSqlError::NoError;

if(result)

{

id = g.record().value(0).tolnt();

query = "SELECT date_created FROM jobs WHERE id =" + QString::number(id) + ";";
q = db.exec(query);

result = g.lastError().type() == QSqlError::NoError;

if(result)

dt = QDateTime::fromTime_t(g.record().value(0).toUlInt());

}
}
return result;
}

Ocobrusocmi (yHKYIOHYBAHHS 000AMKY

Pesynbratr pobdotn nomatka Organizer nemoHctpye enune 3HaueHHs (puc. 1). IIpum HaTHcHEeHHI
kHonky "Edit" MmoxxHa mob6aunTtH ycro iH(opMaliro mpo 3amuc 3 MOKIMBICTIO ii penaryBaHHs. Y JaHOMY
BUMAJKY L€ JaHi PSAIKOBOrO THIy Ta THIy AaTa/dac, sKi MpH HEoOXiTHOCTI MO)KHA 3MiHIOBaTH. Yci
HaBeJICH1 BHIIIE TPOrpaMHi KOJH 3HaXOAThCs y (aitmi-pecypei mainwindow.cpp

Tecr 1 Add
Tecr2
Tecr 3 Edit
Remove
[N Dialog 7 X
|Tet_-r 4 |
03.04.2017 22:00 V|
* KBiTenn, 2017 3
Mu Br Cp YU I C6 Hg
Cancel
27 28 29 30 £l 1 2 j
JEl ¢ s ¢ 7 & o
w n 12 13 4 15 16
7 o1 19 20 21 2 23

Close

Puc. 1 — PesynbTat pobotu monatka
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VY nmcneryepi 3agady MOXKHA MEPErisHYTH PeCcypco3aTpaTHICTb Ui ONepaulidfHOi CHCTEMH
Windows 10, sika i1t npukiaxy HaBeleHa Ha PUCYHKY 2.

v [a] Wid.exe (32 Gimn) 0% 222 Mb 0 Mgir/c 0 M6ir/c
8 MainWindow

Puc. 2 — BuxopucranHs pecypciB KOMII'I0Tepa Po3po0IeHUM I0AATKOM

Cnopinneni podotn

3acrocyBanns SQLite pazom i3 cepenosuriiem Qt Cretor oXormioe JOCHTh IMHPOKE KOO JT0IATKIB
3aBISKM BUTPHOMY HOro BHKOpHCTaHHIO. lIpoTe HaykoBO-IOCHiZHMX poOiT, siKi O ZOCHITKYyBalu
xoHkpetHo 1m0 CVYBJI, mopiBHAHO Mano. [i BHKOPMCTOBYIOTH pa3oM i3 TOTOBUMH IPOrPAMHMMH
JIoAaTKaMH, J€ BaKJMBa 3arajbHa MPONYKTUBHICTH yciel cucremu. JlaHa CTaTT HAOYHO
MPOJACMOHCTpYBaJIa ePEKTUBHICTh BHINCHA3BaHUX 3aco0iB. Y HaykoBili crarri «3axuct SQL-0a3u B
omnepariiHiii cucremi Android» 3a aBropctBom O. M. T'alizaeHKO BKa3aHO 3a SIKMMH CTaHAapTaMu
mmdpyBaTH naHi y 0asi mis ix kpunroctiiikocti. [9] Taka iHdopmaris MoXxe TOMOBHIOBATH IMOTOYHUI
JIOJATOK, pO3pO0JIeHUH y AaHii cTaTTi MOTPiOHO NHIe PO3pOOUTH HEOOXIAHNH anropuT™M MK PYBaHHS.

Inma pobora «Po3pobka 0a3u gaHuX iH(pOpMaNidHOI cucTeMH niarHocTukU raaykomum» [10]. Basza
JaHUX TaM i3 BEJHMKOIO KUTBKICTIO TaOiMLb Ta 3B’SI3KiB, MIPOTE€ HE BKa3aHO 3a SKUM MPHUHIMIIOM Oyne
HAJaBaTHCh AOCTYN 1O LUX JaHWX, BIAMOBIAHO MIBUAKONIA MOXe OyTH BKpail HU3BKOIO, SKIIO HE
OIITUMI3YBaTH KOII.

BucHoBku. Ha OCHOBI mNpoBeneHHMX JOCHIDKEHb, SKi Iepeadavyaiuch HayKOBO-IOCIiTHOO
poboToto, mpoBeeHN anaii3 xapakrepuctuk Bukopuctanns CYBJ/] SQLite ta Big3HaueHo psin nepesar
IUIs, AKi JO3BOJISIFOTH 3PO3YMITH ii MOTEHLiajbHI MepeBard i B MOAAJIBbIIOMY BHKOPHUCTOBYBATH iX Y
NpOrpaMHUX JIOIATKaX, CTBOpeHUX Juis omepaniiHoi cucremu Windows. Hasenenwii BapiaHT
PO3po0IIeHOT TporpaMu-10/1aTKa, siIka MOXKe 3acTocoByBaTHCh ik Organizer s HaraJayBaHHS PO NEBHY
MOJi10, BUKOPUCTOBYIOUH MPH [[bOMY MIHIMYM CHCTEMHHUX BUMOT Ta pecypciB. CPOopMOBaHHH aIropuT™
MOXXE TOCIYXKHTH sK npukiany 3acrocyBans CYBJ[ SQLite npu cTBOpeHHI Ta ympaBiiHHI
Halpi3HOMaHITHINMX 0a3 maHux s WIiNdows-monaTkiB 3 ypaxyBaHHSIM 3ayBa)KEHHMX IIepeBar, IO
3HAYHO CHPOLLYBAaTUME pOOOTY AJIs1 pO3POOHMKIB IIPOrPaMHOT0 3a0€31eUEeHHS.
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