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OCOBJMBOCTI POBOTH 3 BA3AMHU JAHUX Y ®PEMMBOPKY DJANGO

Measnuk B.M., Baruiok H.B., Haropuiok A.L. OcodauBocri pogora 3 6a3amu 1aHux y gpeiimBopky Django. B naniii
poOoTi IPOBEACHO JOCITIKEHHS 3 BUKOPHCTAHHS 0COONMBOCTEH poboTH 3 Gazamu jpanHux y dpeiimBopky Django. 3okpema, Gyio
BHCBITJICHO XapaKTepHi 0COOIUBOCTI HOTo apXiTeKTypH, sIKi BIUIMBAIOTH HA poOOTy 3 6a3aMu JaHMX, a TAKOXK 3’ICOBAHO OCOOJIMBOCTI
HaNaIITyBaHHS CEpBEPIiB [ MiATPUMKH poboTH naHoro Web-¢peiimBopky. IIpoBeneHi qOCTiIKeHHs 0COOIMBOCTEH 3’€IHAHHS 3
JIOKAIBHOKO Ta BijnaneHo Gasamu, takux sk PostgreSQL, MySQL, SQLite ta Oracle, BusiBuiIn OCHOBHI MPUHIMIK POGOTH 3
MOJEIISIMH JTaHHX, B SIKHX (POPMYETHCSI MakeT 0a3M JaHUX 3 HOJATKOBUMHU METAJaHUMU. 3’5COBAHO, IO B XOi PO3POOKH IOIATKIB
Iel Ipoliec BKIIIoYae B cebe CTBOPEHHSI MO, il pefaryBaHHs, BIIPOBAKEHHsI 32 JOMOMOTOI0 Mirpaii, 1o Mo>ke MaT! XapakTepHi
ocoOmuBoCTi y Ti CTBOpPEHHI i 3aCTOCYBaHHI.
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Measuuk B.M., Baruiok H.B., Haropuiok A.M. OcoGenHocTH paGoThbl ¢ 6a3amu JaHHbIX B (ppeiimBopka Django. B
JIAHHOW paboTe MPOBENEHO MCCIIENOBAHKE [0 MCIIONB30BAHMIO 0COOEHHOCTEN paboThl ¢ Ga3amu maHHBIX B (peiimBopke Django. B
YaCTHOCTH, OBUA PaCCMOTPEHBI XapaKTEPHbIC OCOOCHHOCTU €r0 apXHUTEKTYphbl, KOTOPBIC BT Ha paboTy ¢ 0a3aMu NaHHBIX, a
TaK)Ke€ O3BYYEHbI OCOOCHHOCTH HACTPOWKM CEPBEPOB Uil IOIJIEPIKKH paboThl faHHOro Web-dpeiimBopka. IIpoBeneHHbIe
HCCIIeZIOBaHUsT OCOOCHHOCTEN COEMHEHHs C JIOKAIbHOM U ylaaleHHo# 0aszamu, Takux kak PostgreSQL, MySQL, SQLite u Oracle,
BBISIBIJIM OCHOBHBIC MPUHIUIEI PaOOTHI ¢ MOJCISIMH JAHHBIX, B KOTOPBIX (POPMHUPYETCS MaKeT 0a3bl JaHHBIX 3 JTOMOTHUTEIBHBIMEI
METaJlaHHBIMU. Y CTAHOBIICHO, YTO B XOAE Pa3pabOTKH TMPHIOKEHUH 3TOT Mpolecc BKIOYAaeT B ceds CO3MaHHE MOICTH, ee
PCAAaKTHPOBAHUS, BHEAPCHHS C IIOMOLIBI0 MUTpAlMii, KOTOpas MOrYT HMETh XapaKTepHBIC OCOOCHHOCTH B WX CO3JAHUH H
MPUMCHCHHH.

Kurouessie cioBa: ¢ppeiimopk Django, 6a3sl JaHHBIX, MOJIENH, MUTPAIIMH, OCOOEHHOCTH MCIIOJB30BaHus1, Pyton.

Melnik V.M., Nataliia Bahniuk., Nagornyuk A.l. Work features with databases in the Django framework. In this paper
were conducted a study to use the working features with databases in the Django framework. In particular, there were considered
some its architecture features that affect the work with databases, and were announced the server configuration features to support this
web-frame to work. The research of connection features with local and remote databases such as PostgreSQL, MySQL, SQLite and
Oracle has revealed the basic principles to work with data models that form a database layout with additional metadata. It is revealed
that during the development of applications, this process involves the model creation, its editing, implementation supported by a
migration, which may have distinctive features in its creation and application.
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1. TlocranoBka mpo6.aemu. BinsHuit ¢peiimBopk Django Ha cbOromHi sBISIETHCS MEPCHCKTHBHUM
cepemoBHINEeM po3poOku Web-monaTkis Ha MoBi Python. Cykymuuii caiit Ha Django 6yayerscs 3 oaHOTO 260
JIEeKITbKOX JOATKIB, SIKi PEKOMEHIYETHCA PO3POOIISITH 3 MOXKIMBICTIO BiTIy>KeHHA 1 mix exHanHA. Lle oxHa 3
ICTOTHUX apXITEKTypHUX BIIMIHHOCTEH LBOTO (GpeiiMBOpKA BiX MESKUX IHIIUX cepemoBHI (HAPUKIAM,
Ruby on Rails). Ongun 3 ocnoBHux mpuHIUMiB (peiiMBopka — DRY (Do not repeat yourself). To x, nHa
BinMiHy Bix iHmHX QpeiimBopkiB, o0pobrukn URL B Django koH}irypyrOThCs $SBHO 3a JOMOMOIOO
peryiapHUX BHpAa3iB, a HE BHBOAATHCS aBTOMATHYHO 31 CTPYKTYpU Mojened KoHTposepiB. s poboru 3
6asoro0 manux Django sukopucrosye Bmacauii ORM (Object-Relational Mapping), B sxkomy Moens JTaHuX
ommcyeThes kmacamu Python i 3rigHo Hei renepyeThes cxema camoi 6asu ganux [1, 6].

3rigHo 3 manumu pecypceis db-engines Ta g2crowd, no HaiGiIbII HOMYIApHUX 0a3 JAHUX BiIHOCSTH
Oracle, MySQL, Microsoft SQL Server, PostgreSQL, MongoDB, DB2, Mircosoft Access ta Redis [8, 9].

Apxitekrypa Django mocuth cxoxa Ha MOCTITOBHICTh «MOJENb-TIPEACTaBICHHs-KOHTpOosiep» (Model-
View-Controller — MVC). Konrpomrep kinacuanoi moneni MVC npubnus3Ho BimmoBimae piBHIO, KU B
Django nasuBaerses "Tlpencranenns” (View), a mpesenTartiiina yorika foro peamizyerbes B Django pisaem
mab6monis (Templates). Uepes ue piBHeBy apxirektypy Django yacro Ha3uBarOTh "MOAEIb-11a0I0OH-TIOfaHHS "
(Model-Templates-View), a6o ckopoueno MTV [1, 2, 6].

ITepeicHa po3pobka Django sik 3aco0y assi moeaHAHHS POOOTH 3 HOBUMH PECYPCaMH JOCHTh CHIBHO
BimOmiacs Ha Woro apxitexTypi. Bin Hamae psg 3aco0iB, sIKi TOMOMAraloTh Y MIBUAKIN po3poOIli BeO-calTiB
iHpopmMamiiiHoro xapakrepy. Tak, Hampukiax, po3poOHHKY HE TMOTPiIOHO CTBOPIOBATH KOHTPOJUIEPH Ta
CTOPIHKH [UIS aIMiHICTPaTHBHOI YaCTHHH CaiiTy, ToMy 1o B Django e BOyqoBaHHil HOOATOK AJIS KEPyBaHHS
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BMICTOM, SIKHil MO>KHA BKJIFOYHTH B Oy/b-sSIKHii caiiT, po3pobnenuii Ha Django. Bin Moxe yrpaBisiti Binpasy
JIEKIbKOMa CaliTaMi Ha OXHOMY CepBepi. AAMIHICTpaTUBHHI TOJIATOK JTO3BOJIIE CTBOPIOBATH, 3MIHIOBATH i
BHAAIATH OYAb-iKi 00 €KTH JIJIsI HAIIOBHEHHS CAMTY, MPOTOKOJIIOI0YN BCi 3MIHCHEH] Mii, Hajgaroun iHTepdeiic
JUI YIPaBIiHHSA KOPHCTYBadyaMH i TPyIaMH 3 000’ €KTHUM NPHU3HAYEHHSAM IIPaB AOCTYyIy. Y AUCTpUOYTHB

Django Takox BKIJTFOUEHI TPOTPaMH JUISI CHCTEMH KOMeEHTapiB — cuuamkamii RSS i Atom «cratnunux

CTOPIHOK», SKMMH MOXXHa YHpaBIAATH 03 HEeOoOXiZHOCTI HANMCaHHSI KOHTPOJEpiB Ta MOJAHHSI, 3

nepenanpasiennsiv URL i ine [3, 6].

2. AHani3 ocraHHiX aociimxkenb. Django npoekryBaBcs st pobot min ympasminasm Apache 3
Moayiaem mod pyton i 3 Bukopucranusm PostgreSQL B sikocti 6asu nauux [4 ,6]. I3 BKIIFOUEHHSIM TTATPUMKH
WSGI Django moxke mpamfoBaru min yrpasiinasm FastCGl, mod wsgi, abo SCGI na Apache i immmx
cepeepax (takux sk lighttpd, nginx i inmmx), a Takox 3 cepepom UWSGI. B Ham uac, kpim 6a3u qaHux
PostgreSQL, Django moske criBrpaimioBaTd 3 IHITUMH CHCTeMaMu yrpaBiinas 6Oaszamu mauux (CYBI),
takumu sk MySQL, SQLite, Microsoft SQL Server, DB2, Firebird, SQL Anywhere i Oracle. ¥ ckmani
Django npucyTHiil BiIacHuii BeO-cepBep, MPpU3HAYCHHUI JJs1 pO3pOOKH TOAATKIB, SIKHii aBTOMATHYHO BU3HAYAE
3MiHH B (paiiiax BHXiTHOTO KOAY TPOEKTY 1 Iepe3aryCKaeTbes, IO i NMPHUCKOPIOE TPOIEC PO3POOKH Ha
Python. Ane npu mpoMy BiH MpaIfO€ B OJHOMOTOKOBOMY PEXHMI 1 MPUAATHUNA TUIBKU Ui PO3POOKH i
HaJIarO/[)KEHHS IIPOTPaMH.

Django Bosoie AesKuMH MOKITMBOCTSIMH JUTSL OpraHizartii po6oTH 3 6a3aMu JaHuX
—  ORM, API noctryny no B/l 3 miaTpuMKoOrO TpaH3aKIIil;

— BOymoBaHHil iHTEepdeic agMiHicTpaTopa 3 y)Ke HasBHUMH ITepeKiIaiaMu 6araTbMa MOBaMH;

— nucnerdep URL Ha ocHOBI perynsipHHX BHpa3iB;

— cHcTeMa pO3IIMPEeHHS MAa0IOoHIB 3 TETaMH 1 HaCIiIyBaHHSM,

— CcHCTeMa KeIIyBaHHS;

—  IHTepHAIiOHANI3AIIIs;

—  apxiTekTypa 3 MOXJIMBICTIO TTi/I’€THAHH TOJATKIB, SKi MO’KHA BCTAHOBIIIOBAaTH Ha Oyab-iki Django-
caiTw,

— «Generic views» — maboHu GpyHKI[iH KOHTPOILIEPIB;

— aBTOpH3AIlisd Ta ayTeHTU(IKAIisg 3 MiIKITIOUYSHHAM 30BHIIIHIX MOAyJiB ayTeHTH(]iKaril, Taknx sk LDAP,
OpenID ra iHmux;

— cucrema ¢inptpis (middleware) mis moOynoBH 101aTKOBHX OOPOOHMKIB 3aIUTIB, SIK HAIPUKIIAL
BKJIIOYEHI B AUCTPUOYTHB (QiIbTpH U1 KeUIyBaHHA, CTUCHEHH, HopmMaiizanii URL i migTpumku
AHOHIMHHX CECIH;

— Oibmioreka s podoru 3 popmamu (HacigyBaHHs, Ho0OyzoBa HopM 3a icHyt40r0 Moaeto BJ1);

— BOymoBaHa aBTOMAaTHUYHA JOKYMEHTAIIISI 32 TeraMu mabIoHIB i MOJETISIMU TaHUX, TOCTYITHA Yepe3
aMIHICTPaTUBHUHN OJIATOK;

Jeaxi xommonHeHTH (peliMBOpKa MK €000I0 MOB’s3aHi cinabo, TOMy iX MOXKHA JOCHTH IIPOCTO
3aMiHIOBaTH Ha aHanoriyHi. Hanpukiaz, 3amicts BOyI0BaHHX a0IOHIB MOKHA BUKOpuctoByBati Mako a6o
Jinja [6, 10]. V Toit e yac 3aMiHIOBaTH Pl KOMIOHEHTIB, Hanpukiaan, ORM), 1ocuTh ckiagHo.

Kpim moxumBocTel, BOyIOBaHHX B AApO (peiMBOpKa, iCHYIOTh MaKeTH, IO PO3MHUPIOIOTH HOTO
MOXJIMBOCTi, MOIMBOCTI, 10 HAJArOThCS MAKeTaMH, a TAKOX IOBHMH TEpellik TaKhuX IaKeTiB 3pY4HO
BiICTE)KYBaTH uepes crenianbHuii pecypc [7].

Beb6-dpeiimBopk Django BUKOPUCTOBYETHCS TAKOXK B TAKMX BEJIMKHX 1 BIIOMHX caiitax, sk Instagram,
Disqus, Mozilla, The Washington Times, Pinterest, YouTube, Google Ta inmmux [6, 8].

Memoio oanoi po6omu € ROCIIIKEHHI 0COOMMBOCTEH poOOTH 3 Oazamm HaHUX y BeO-PpperMBOPKY
Django, sike BKIJIIOUAE HAMAMTYBAHHS T €IHAHHS 10 0a3d JaHWX, CTBOPEHHS TaOJMIL Ta 3amuciB y 6asi,
CTBOpPEHHS MOJIeTIel Ta CTBOPEHHS 1 3aIpOBaKEHHS MIirparlii.

3. O0roBopenHst 006 IUBOCTEl podoTH 3 6azamu nanux y Django.

[lo6 mamamtyBary 3’€aHaHHsA 3 6A3010 JaHWX, HEOOXIIHO BBECTH 3MiHM y ¢aiin Settings.py. Hamwmii
Gbaiin npeacTaBisie 3BUYaitHUI MOIyIb PYthONn 3 rI00anbHIUME 3MIHHHUMHE PIiBHS MOJYJISI, IO TIPEICTABISIOTH
HanamrtyBanHs Django. 3a 3amoBdyBaHHAM B KOH(GIrypauii BUKOPHUCTOBYeThCs 0a3za manux SQLite, sky
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BKIIOYeHO B Python i He noTpiOHO IHCTaNMIOBATH HISKMX [JOAATKOBUX MOAYJIIB. SIKIIO HEOOXimHO

BHKOPHCTOBYBATH iHIIy 0a3zy MaHWX, MOTPiOHO BCTAaHOBHWTH BIiAIOBIMHI NMPHB’SI3KM OO HEl Ta 3MIHHUTH

HacTymHi Kimodi B myHkTi «default» Tak, 1mo6 BoHH BiAMOBinaNy HANAIITYBAHHIM 3’ €THAHHS 3 6A3010 TAHUX:

» ENGINE - me nBuxok 0a3m maHux nisl ii BUKOpHUCTaHHS. ICHYIOTH BOyZOBaHI 0asu JHaHWX, Taki sIK
"django.db.backends.sqlite3",  "django.db.backends.postgresql”,  "django.db.backends.mysgl"  a6o
"django.db.backends.oracle". Ha momarok mo o¢imiiiHo minTpuMyBaHux 0a3 JaHWX, iICHYIOTH Tak 3BaHi
«OeKeHn», HajlaHi TPETiMH CTOPOHAMH, 1[0 JO3BOJIIIOTH BUKOPHCTOBYBATH iHIII Oasu manux 3 Django,
taki sk SAP SQL Anywhere, IBM DB2, Microsoft SQL Server, Firebird, ODBC. Bepcii Django ta
¢ynkuii ORM, mo miarpumyioTbes IUMH HeodimiiHNMH OeKeHIaMH, 3HAYHO, JENI0 BiAPi3HAIOTHCS.
3anuTH MOAO0 KOHKPETHHX MOXIHMBOCTEH IWX Heo(iiifHMX OeKeHIiB, a TaKoX OyAb-sIKi 3alHUTH
MiATPUMKHN TIOBHHHI OyTH CHpsSMOBaHI Ha iX KaHAIM IIATPUMKH, HaJaHi KOXKHOIO TPETHOIO CTOPOHOIO
MPOEKTY.

* NAME - nasBa 6a3u mganux. SIkmo BukopucroByerhest SQLite, 6asa manwx Oyme 306epiraTcs y BUIAL
¢aitma. Y mpomy Bumaaky NAME moBHHHO MICTHTH TOBHHM aOCONIOTHHH NUIAX, BKIIFOYAIOYH Ha3BY
¢aiima. 3a 3aMoBYyBaHHSIM TpHiiMaeThes 3Hadenus 0S.path.join (BASE_DIR, 'db.sglite3’), ske
30epiratume (aiia y KaTaao3i IpOeKTy.

SIkmio B sKOCTI 6a3u MaHuX BUKOPHUCTOBYEThCS He SQLite, a inma 6a3a, moTpiOHO J0MaTH JOMATKOBI

napamerpu, Taki sk USER, PASSWORD Ta HOST. Haiinpocrimmii MoxxnuBuil aitn HamamryBaHs I

o/Hi€l 6a3u 1aHux 3a qornomoror SQLite Moxxe MaTH HACTYHUIT 3MICT:

DATABASES = {
"default": {
"ENGINE": "django.db.backends.sqlite3",
"NAME" : "mydatabase”,

}

[Mpuxman qig HamamTyBaHHA 3’ €AHAHHS 3 0a3010 nanux PostgreSQL Mosxe MaTu HACTYITHUN BUTIISIA:

DATABASES = {
"default": {
"ENGINE": "django.db.backends.postgresqgl”,
"NAME" : "mydatabase”,
"USER": "mydatabaseuser-®,
"PASSWORD": "mypassword”,
"HOST": "127.0.0.1",
"PORT": "5432°,
}
}

Ilicnst HanmamTyBaHHA 3’€HaHHA 3 0a3010 JaHWX HEOOXiTHO CTBOPUTH MOZENI: MakeT 0a3u JaHWX 3
IONATKOBUMH METaJaHuMU. MoJens sBisge cO00I0 €IMHE, OCTaTOYHE PKEPENo NaHUX KopHcTyBada. Bona
MICTUTB OCHOBHI TIOJIsI Ta MTOBEAIHKY JaHUX, siki 36epirarotees. Django norpumyersest npuninmy DRY (Don’t
repeat yourself), To6to koxHa okpema KoHIEMIIisN Ta/abo GparMeHT JaHUX MOBHUHHI epeOyBaTH B OMHOMY, i
TUTBKK B omHOMY Micii. HaamipaicTs morana. Hopmamizamiss xopoma. OTke, MeTa MOJSITae B TOMY, II00
BH3HAYUTH MOJEIH NAaHUX B ONHOMY MICIIi Ta aBTOMATHYHO OTPHUMYBAaTH Bim Hei SK MOXKHa OLUIbIIe
HeoOXiqHoi kopucHOl iHpopmarii. [lelt mpuHIMIT BKIOUYaE B cebe mirparii, ski, Ha Biaminy Bix Ruby On
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Rails, manpukiian, moBHiCcTIO BUBEeHI 3 (aiina Moeneii. Bonu, mo cyri, € umie icropiero, sky Django mosxke
MPOKPYIYyBaTH, 00 OHOBUTH CXeMy 0a3u JaHUX I TOTO, 00 BOHA BiIIOBifaia HTOTOYHIM MOJIEIISIM.

Jist mpukstay 306pasumo asi mozedni [2, 8]: Question i Choice. Question micTuTs BacHe 3amUTaHHS i
naty ioro my6mikarii. Mogens Choice mae iBa mosst: TeKcT BUOOpY 1 MOJIE MiAPaXyHKY KiTbKOCTI TOJIOCIB.
Koxen Choice acouiifioBannii 3 BixnoBigaum Question. Lli koHuent 300paxeHi y BUITISAI 3BHYAHUX KIIaciB

python:

from django.db import models

class Question(models.Model):
question_text = models.CharField(max_length = 200)
pub_date = models.DateTimeField("date published")

class Choice(models.Model):
question = models.ForeignKey(Question, on_delete=models.CASCADE)
choice_text = models.CharField(max_length = 200)
votes = models.IntegerField(default = 0)

IIporpamuamii ko € mocuTh mpocTuM. KokHa Monens NpefcTaBieHa KiacoM, KN € ITigKIacoM
django.db.models.Model. Koxxua mMomens Mae psi BIaCHUX KJIACOBHUX 3MIHHHX, KOXHA 3 SIKHX SIBIISIE COOOT0
none 6a3u manux B Mozeni. KokHe moje mpencraBiserses ekzeMiuisipom knacy Field. Hampukian, mone
CharField mpmsnauene mis cumBOibHHUX ™o, a mone DateTimeField — mmst wacosux momiit [8]. Ilx
indopmaris roBoputk Django, sikuil THI JaHUX yTpUMye KOXHE moisie. IM’S KOXKHOTO eK3eMIuIspa oIt
(nampukiaz, question_text abo pub_date) — e Has3Ba momst, y MammHoO-Apyx)HbOMY (opmari. Lle 3HaueHHs
Oy/1e BUKOPHUCTOBYBATHCS Y Koi Python, i 6a3a marux Oy/ie BAKOPUCTOBYBATH HOTO SIK HA3BY CTOBITIIS. Jleski
nosist norpedyoTh aprymentiB. Hampukman, CharField Bumarae apryment max_length — makcumansOl
JIOBXXHHU CUMBOJIBHOTO 101, [lomiOHMi miaXin BUKOPHUCTOBYETHCS HE TUTHKH B CXeMi 0a3u JaHuX, ajie i mpu
Bayifganii. [lone Takox Moke MaTh pi3HI HEOOOB A3KOBI ApIyMEHTH, a B JAHOMY BHUIIQJKy HAMH BCTaHOBJIEHO
3Ha4yeHHs 3a 3amoBuyBaHHsIM 0. 3B’SI3KM MiXK MOJCIISIMH BH3HA4arOThCs 3 BHKopucranusM ForeignKey. Ile
ropoputh Django, mo koxkeH BHOIp MOB’si3aHMil 3 oAHMM muraHHsAM. Django minrpumye Bci MOXIUBI
BigHOCHHH 3 0a3010 1aHMX: "GaraTo-mo-oqHoro", "6arato-mno-6ararsox" Ta "oqun-mg0-onxnoro" [8].

Ilepm Hi’XXK BUKOPHCTOBYBATH Mofeli, X HE0OXiqHO akTHByBaTH. s {bOr0 HEOOXiIHO IepmI 3a Bce
BKJIFOUMTH JOATOK 10 MpoekTy. 11100 BKIIOUMTH TOJATOK y MPOEKT, MOTPIOHO AOAATH MOCHIaHHSA Ha HOTo
knac koHQirypamii B HamamrtyBaHHIX INSTALLED_APPS. Ilicis mporo HeoOXiZHO BHKOHATH KOMaHIY
makemigrations, B sKky cmig mnepenatm HasBy goxatka. Ilix wac 3amycky mMmakemigrations, Django
MOBIIOMIIIETBCS, MO Oyl0 BHECEHO NEsKi 3MIHM IO Mojaened 1 HeoOXimHo, mob 3MiHm 30epirmucs K
Mirparis. Mirpariii mictsts iHdopmaitito, sk Django 36epirae 3minu 10 Moxenei, a, oTxe, i 10 cxemu 6asu
JIaHHUX, 1 OPOCTO MPECTAaBIAIOThCS (aitmamMu Ha (ismuHOMY HOCIi. IcHye komaHma Mmigrate, sika craprye
Mirparii i aBTOMaTH9IHO Kepye cxeMoro 0a3u nanux. JlaHa KOMaHJa BUKOHY€E BCi HE3aCTOCOBaHI Mirparii, a
Django BiacTexye, siKi 3 HIX BUKOPHCTOBYIOTHCS 3a JOMOMOIOI0 ClienianbHOi Tabmuii y 6a3i T1aHuX 3 iIMeHeM
django_migrations i 3amyckae ix 3amicte 6a3u maHux. ToOTO, MO CyTi, BiIOYBA€ThCSA CHHXPOHI3ALIs 3MiH,
BHECEHHX JI0 MOJETIEH, i3 cxeMoro B 0a3i gaHux. Mirpamii € 1yke IOTy>KHIUM iHCTPYMEHTOM, IO J03BOJISIIOTH
3MIHIOBAaTH MOJIEJI IIPOTATOM 4acy, KOJIM TPOEKT po3pobIsteThest 6€3 HeoOXiMHOCTI BUAAATH 6a3y qaHnx abo
TabIMIi Ta CTBOPIOBATH HOBI. Mirparlii 3a3Bu4ail creniamizyeThCsl HA OHOBJICHHI 0a3u aHWX B PeajbHOMY
yaci 6e3 BTparu ganux [4, 8].

OTrxe, 00 BBECTH 3MIHHU 10 MOJEINI, HEOOX1AHO:

e 3minuTu Mozeni y daiini models.py;
¢ Bukonaru python manage.py makemigrations st cTBOpeHHST Mirparii st X 3MiH;
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¢ Bukonaru python manage.py migrate, o6 3acrocyBarty 11i 3MiHH 70 6a3u JaHKX.

[IpwauauM TOTO, IO ICHYIOTH OKpEMi KOMaH/M JUIS CTBOPEHHS Ta 3aCTOCYBAaHHSA Mirparliif, mos’s3aHi 3i
CTBOPEHHAM 4M Mopan(QiKaIielo iX 10 CBO€l CHCTEMH KEpyBaHHS BIACHUMH BEpCisIMU Ta HAACHIAHHAM iX
BJIACHUM JOJAaTKOM. BOHM HE TIJNBKH IOJETIIYIOTH PO3pPOOKY, a 1 MOXYTh OyTH BHKOPHCTaHI iHIINMHU
PO3pOOHUKaMH B X011 BAPOOHHYIOr0 IporpamyBaHHsi [8].

4. BucnHoBKH. Y naHiit po6oti Oys10 po3riasHyTo BeO-dpeiimBopk Django mis podoru 3 6a3amu 1aHuX
Ta, BUCBITJIIEHO OCOONMBOCTI HOTO apXiTeKTypH, a TaKoX Oyno 3’SCOBAaHO OCOONHMBOCTI HaJaIITyBaHHS
cepBepiB Uil MIATPUMKH poOoTH mgaHoro BeO-(peiiMBopky. IIpoBemeHi mOCHIKEHHS MOXIMBOCTEH
3’€IHAaHHA 3 JIOKAILHOIO Ta BimmaneHoro Gasamu manux PostgreSQL, MySQL, SQLite ta Oracle BusBuim
OCHOBHI TIPUHIIAITA Ta OpTaHi3aIlifo poOOTH 3 MOAEISIMH JaHUX. BiaMmidaeTbes, Mo el mporec BKIOYAE B
cebe CTBOpPEHHS MOjeni, i peJaryBaHHs, BIPOBAPKEHHS 3a JOMOMOTOIO Mirpariif, siki, B CBOIO Hepry,
MOXYTh MaTH XapaKTepHi 0COOIMBOCTI y IX CTBOPEHHI i 3aCTOCYBaHHI.
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