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BcTtyn

CporosiHi JTaHWX JOCTYIHWX OHJIAWH OlibIe, HIX Oyab-komm panime. e
BKJTFOYAE BIJIKPUTI YPSJIOBI JIaHi, COIIaJIbHI ONMUTYBAHHS, HAYKOBI1 JIOCTIKEHHS, 3BITH
IMPUBATHUX KOMIIAHIM Ta IHINI TUMHM CTPYKTYPOBAHMX JaHUX. Benuka KUIbKICTb
iHpopMallli KapAUHAIBFHO 3MIHWJIA CyYaCHUHN CBIT 1 MU CHOCTEPIraeMo el BIUIMB B
MOBCAKIEHHOMY JKUTTI 1 CIIpUHAMAaEMO 11e K HajexHe. OaHak myOJTiKalis JaHUX 9acTo
€ TaJieKo He JIETKOIO CIpaBoro. [yt MpuKIiIaay y BUMAIKY 3 BIIKPUTUMU JCPKaBHUMHU
JoKepenaMu iHGopMallis, siK IpaBuiio, He MyOIIKY€EThCS B IICHTPAI30BaHOMY CXOBHIII
a PO3KMJaHa MO KIJTBKOX caiiTax, He 3aBXIH MpeJCcTaBlIeHa y (opMaTi SIKUN € JTeTKUM
JUIS. YMTaHHS KOMIT'IOTEPOM 1 HE BIANOBIJA€ CydyacHUM BUMOTaM JJjIsl IyOJiiKarii
JaHUX.
3a3BHUuail mpouec BiJ0OpaXEHHs JaHUX B IHTEPHETI BUMArae BUKOPUCTAHHS 0araTbox
Cy4aCHHUX TEXHOJIOrM Takux sk Django, Spring, FastAPI, Flask. /Ins Bukopuctanus
X TEXHOJIOT1H HEOOX1THO BUTPATHUTH Oarato Yacy Ha BHBYCHHS CHEIUpIKA
(peiiMOBpPKY, MITPYBaHHS JaHUX Ta BPYYHY BU3HAYaTH BEO MapIIPyTH 3a JOITOMOIOIO
AKUX KOPHUCTyBaudi OyAyTb OTPUMYBATH MOCTYI 110 JaHux. KpiMm TOro HeoOixigHO
CTBOPHUTH CEPBEPHY UYaCTHHY, sika OyJie ornpaiboByBaTH KokeH 3amuT. Lleit mporec
9acTO € BAKKUM, HyJIHUM Ta PyTHHHHUM 1, BHACTIOK IIbOTO, MPU3BOJNUTH 10 BEIUKOT
KUTBKOCT1 TIOMUJIOK.

[HIIMMKM BapiaHTaMM BiIOOPAKEHHS JAHUX € BUKOPUCTAHHS aJbTEPHATHBHUX 0a3
JTaHuX, 3 Bxke 30ymoBaHuM GyHKIIOHAIoM, Hampukiaa, ArangoDB a6o Apache
CouchDB. Opnnak, BOHM TakoXX MaloTh BiacHUW Habip mnpobnem. Hampukman:
ArangoDB Mae BiacHy MOBY 3aluTiB, 1 i1 TOTO 1100 31HCHIOBaTH 0a30B1 omnepartii
KOpPHUCTyBady MoTpibeH 4ac, mob o3HaiiomutHcs 3 Heto. CouchDB dokycyeThecst Ha
3a0e3MeUYeHHI BUCOKOI JOCTYITHOCTI CHCTEMH Ta BHUMAara€ y KOpHUCTyBada HAaBHYOK

pOOOTH 3 perUTiKali€l0 JaHUX.



MeTa KypcoBoi po6oTu

3 ypaxyBaHHSIM BHUIIE TMEpeNiueHUX NpodieM s CTBOpHUB BeO-(ppeiMBOpK, 1100
MaKCUMAaJIbHO TIOJICTIIUTH MPOIIEC PO3MIIIEHHSI CTPYKTYPOBAHHX JaHUX B 1HTEPHETI.
Mertoro GpeitMBOpKY €:

*  aBTOMATUYHE CTBOPEHHS Ta PO3rOPTaHHS €HAIMOIHTIB JIs BIHOOPaKeHHSI TAHUX

SIK1 30€pIraroThes B peISIIMHUX 0a3axX JaHUX;
»  Cmaysanus npunnunam REST (Representational State Transfer)

=  posroptatu BeO-momatok mopsa 3 API, mo0 crmpocTuTu crHiBmpaio MiK
(pOHTEHIOM Ta OEKEHI0M Ta 3a0€3MEYUTH €AUHUI CEPBIC [T IHKEHEPIB TaHUX

Ta PO3pOOHHMKIB.

*  ByTH rHYYKUM JjIs1 BAKOPUCTAHHS y IUPOKOMY CIIEKTPI raisy3ei

Po3pgin 1. 3aBgaHHA Ta BUMOrun openmBOpPKY.

1.1. iusti Ta 3aBaanHsa (ppeliMBOPKY.

i1 Ta 3aBnaHHs QPpelMBOpPKY:
1. PeanizyBatu jisi KOpUCTYBayiB MOKIIMBOCTI IIBUJIKOTO BITOOpaxKeHHs 1H(popMalii

3 0a3u JaHux
2. 3a0e3MeunTy MOKITUBICTh IMIBUIKOTO Ta JIETKOTO PelaryBaHHs MPOCKTY

3. [Ipogymatu 1ikaBy 1HTEpaKTUBHY CKJIaJ0BY JUIsl 3JIy4€HHS KOPUCTYBaYiB.



1.2. ®yHkuioHaJbHi BUMOTH.

OpeMBOPK pO3paxoBaHO Il KOPUCTYBAHHS JIFOABMH 0€3 CEPHO3HUX TEXHIUYHUX

HaBH4YOK.

1. KopuctyBauam moTpiOHO MIBHIKO Ta JETKO OMyOJIiKyBaTH JIaHi
Kondirypariiss Mae 6yTH 3p03yMiJIOI0

OperlMBOPK Ma€ NPAIOBaTH MIBUIKO

nal

dpeitMBOpK Mae 3a0e3nedyBaTH peati3alliio CTaHIapTHOI ayTeHaudikarii.

1.3. HepyHnkuioHaibHi BUMOIH.

1. Yitka opranizaiiisi iHpopmaIiiHux OJIO0KIB.
2. Mosga cli inTepdeiicy - anrminchKa.
3. 3pyunHuii Ta 3po3ymuinii cli inTepderic.

4. 3pyd4HICTh EKCILTyaTallli.

Po3pgin 2. TexHonorii BUKOPUCTaHi B Nnpoueci po3po6Ku.

Python

Python - 11e BUCOKOpIBHEBA, 1HTEPNPETOBAaHA MOBa MPOrPaMyBAaHHS 3arajibHOTO
NpU3HAYCHHS, SKAa 3/1aTHa BUPINIYBaTH Pi3HOMAaHITHI 3aBnaHHs. OCHOBHI PHUCH
Python, n1o Bu3Ha4ar0Th ii NOMYISPHICT CEPEA MPOrPAMICTIB, BKIKOYAIOTh MIPOCTOTY
BUBUYCHHSI, 3PO3YMUTICTh CHHTAKCUCY Ta Oaratuii €KOCHUCTEMY IHCTPYMEHTIB 1
616mioTex. OaHa 3 HalOLIBII OUueBUAHKUX nepeBar Python - 11e nerkictb BUBUEHHS 1
posyMiHHs kony. Ille onniero mepeBaroro Python € ioro cmpoineHa cucrema
KepyBaHHS NaM'aTTi0. [IporpamicTii MOXKyYTh 30CEpEeIUTUCS Ha PO3POOIT MPOTpamHu,
a HE Ha JeTaliX HU3bKOPIBHEBOTO KEPYBaHHS MaMm'siTTIO, OCKiUIbKkA Python

aBTOMATUYHO BUpILIY€e Oarato mpoOsem, MoB'sI3aHuX 3 YIPaBIIHHIM Ham’ SITTIO.



Flask web-framework

Flask Flask € nmerkoBarosum Be6-(hpeiiMBOpKOM /I MOBH porpaMmyBaHHs Python,
NPU3HAYCHUM I IIBUJKOI po3poOku BeO-mojaTkiB. Bin Hamae HeEoOX1aHUN
MIHIMYM 1HCTPYMEHTIB 1 Ma€ MPOCTUH CUHTAKCHC, III0 POOUTH HOT0 Jy’KE JOCTYITHUM
JUIA TIOYATKIBIIIB, ajieé TAaKOX JO03BOJISIE PO3MIUPUTH HOTO (PYHKIIOHATIBHICTH IS

PO3pOOKH CKIIaTHUX BEO-T0AATKIB.
OcnogHi pucu Flask:

» Jlerkicte BukopuctanHs: Flask Mae mpoctuii 1 3po3yMuInid CHHTaKCHC, IO

JI03BOJISIE IIBUJIKO BUBYUTH (PPEUMBOPK 1 MOYATH pO3pOOIIsATH BEO-T0IaTKH.

* T'myukicte: Flask He Hakmamae >KOPCTKI MpaBwiia apXiTEKTYpH, IO JO3BOJISIE

PO3pOOHMKAM BUKOPUCTOBYBATH BJIACHI MIIXOJU 1 CTPYKTYPH AJI CBOiX MPOEKTIB.

* PosmuproBanicts: Flask mae po3mmpeny ekocuctemy po3mupeHs (extensions)
1 010;0TeK, 10 JI03BOJISIE PO3POOHMKAM J0JaBaTH HOBI (YHKIIOHAJIBHI

MOKJIMBOCTI 10 CBOIX JOJIATKIB.

e Jgrerpamis: Flask nerko iHrerpyerbes 3 1HIIUMHY MOMYJIIPHUMA 010/110TEKAMU
y y

Ta iHcTpyMeHTamu Python, Takumu sik SQLAlchemy a6o Jinja2 mis maGioHni3arii.

* MamraboBanicTh: Xoua Flask mounHaeTbCs 3 OCHOBHMX MOJKJIMBOCTEH, BIH
MOX€ OYyTU PO3IIUPEHUN HJisi PO3POOKM CKJIAJHUX, MACIITa0OBAaHMUX HOJIATKIB.
Hampuknan, sukopuctoBytoun posmmupenns Flask-RESTful, moxna nerko

ctBoproBat RESTful API.



Po3pin 3 Apxitektypa hpenmoBpKy

3.1. Onuc PpeiiMoOBpPKY

CrtBopenuii ppeiiMBOpK € cripsiMoBaHMit Ha mBHIKe po3roptanHs RESTful API
HaJ[ TPAJIUIIIHOIO PEAIiiHOI0 0a3010 TaHUX 1 aBTOMAaTUYHE TeHEPYBaHHS cepii
TecTiB 1 1boro APL. [{s mocssrHeHHs 111€1 MeTH, B1I0YBAa€ThCS M AKII0UAETHCS
70 KOPHUCTYBalbKOl 0a3W MaHWX Ta 3YATYE BKa3aHy CxXeMy Oa3u [1aHUX,

ABTOMATHUYHO FE€HEPYIOYH:

« REST API 3 Habopom KIHIIEBUX TOYOK, $IKlI peayi3yloThb 0a30Bl1 omeparii
CRUD (cTBOpeHHSI/YMTaHHS/OHOBIICHHS/BUJANICHHS) Il pecypciB y 0asi

JIaHUX

 HaOIp Moy B JavaScript /uisi IPOrpaMHOrO JAOCTYIY Ta 3MIHHU ITUX PECYPCIB

3d JOIIOMOI'OIO IMOIICPCAHBO 3ICHCPOBAHNX KiHIleBI/IX TOYOK;

* HaOlIp TeCTIB AJIA EPEBIPKU TOTO, 1110 orepalli 31 creopeHoro API npaiorots

HaJICKHHUM YHNHOM.

Lle no3BosiE KOpHUCTYBayaM HaJ3BUYAHO MIBUAKO MyOIIKYBAaTH JIaH1 OHJIAMH 1
JI03BOJISIE M CTBOPIOBATH Ta BUKOPHUCTOBYBATH CYYacHi, I00pe MpOTECTOBaHI

API mng nux 1ieit.

Koxxen API, ctBopenuii 3a 1onoMorow (GppeiMOBpKY, HA3UBAETHCS MPOEKTOM.
[IpoekT MicTUTh BCi HeOOXiAHI (aliau ajii aBTOHOMHOCTI Ta MPOCTOTH
po3ropTaHHsi, 30KpeMa: oauH abo kuibka JSON-dainiB myisi BU3HAYCHHS
kiHIeBux Touok API, 3a moTpedu - HaOip cTaTuyHUX (aiiiB 11t BeO-101aTKY,
oauH a00 kuibka SQL-(aitmiB jy1s 1HiIami3amii cxeMu 6a3u TaHUX, CEPIto TECTIB
st APl Ta, ¢aiin HamamTyBaHb, SKMM KOHTPOJIFOE 0AaraTto acrmeKkTiB MPOEKTY,
HaINpuKIazi, naHi as ayrentudikaiii ta [P-aapecy cepBepa 6a3u nanux, abo uu
MOXYTh KOPUCTYBaul BXOJAUTH Ta/abo peecTpyBatucs y noaatky. HoBuii npoekt

MOJXHa JICTKO CTBOPUTH 3a JOIIOMOI'OIO OI[HiGI 3 JOCTYIIHUX KOHCOJIBHHX



KoMaH/1 (perMBOPKY, a KOPUCTYBad MOXKE BUOpATH OJUH 3 KIJIBKOX I1a0JIOHIB

IUIS CBOI'O HOBOT'O IIPOEKTY.



3.2. Apxitektypa ®peiiMOBpPKY

Ha pwuc.3 300pakena apxiTektypa ppeiMOBpKY

USEE D peeetmatn mm e s s -
. : <<Component>> i
<«—» Command-line ¢—— <<Component>> !

interface Logger .

i

i

|

N

———— ] ———————

1

!

i

—t i
1

<<Fjle>> 41|_'_
Tests

<<Component>>
Test generator

I I
| i <<Component>> ’
: <<File>> - > Web server «,L:'{::f(»
| Web files | manager
[ I /' \ :
: B : <<Component>> |
I <<File>> ‘—l—l—bl Endpoint —» Eiooﬂemg;:? :
| | Endpoints | | manager i :
[ 11
[ 11 ;
: [& : : <<Component>> <<Component>> :
: <File>>  ——r—>  Seftings  <— Security & token |
| |settings.py | | manager L |
[ 11 ;
i
: | . : : <<Component>> <<Component>> I
I <«<File>> - Database — SQL query ;
| |SQL scripts manager creator ;
I
. l
I 1
I I
I I
I I
| I
| I
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OpeiiMBopk OyB MOOYJ0BaHMM BHUKOPUCTOBYHOUM KOMIIOHEHTHY AapXITEKTypy SK

Moka3a3aHo Ha pucyHKY 3. KokeH 3 Horo KOMIOHEHTIB Hajae MmeBHI (PYHKIIIOHATbHI



MOXKJIMBOCTI, Ma€ JOCTYN A0 TeBHUX (ailJliB y MPOEKTI 1 B3aEMOJIE 3 ITHIIUMHU

KOMITOHEHTaMH depe3 iHTepdeiicu.

Koportkuii onmc iHTepdeiicis:

Command-line interface: Hagae kopuctyBady HaOip KOHCOJIBHUX KOMaH]I JIS

CTBOPEHHS Ta KEPYBAHHs IPOCKTaMHU.

Logger: Crannaptusye ciibHUNA (popMaT BUBEACHHS Y KOMaHAHOMY PSAKY 1

HaJAa€ IHITMM KOMIIOHEHTaM CIIbHUH 1HTepdeic s IOTyBaHHS.

Endpoint Manager: 3uutye kopuctyBaibki JSON-(ainu s 3aBaHTaKEHHS
BJIJACHUX EHJIOIHTIB 1 BHW3HAYa€ CTaHJIAPTHI EHJIMOIHTH JUIs BXOIy Ta

peecTpariii.

Web Server Manager: PeecTpye sik KOpUCTyBallbKi, TaK 1 THIOBI KIHIIEBI
TOYKH y BeO-cepBepl Ta HaJAIITOBYE 1HIINI acnekTH, Taki sk nopt HTTP,

BuKopuctoBytouM Flask sik BeO-cepBep

Exceptions: Hanae HaOip BIacHMX BHUHSTKIB JUIsl BAKOPUCTAHHS BCEPEIMHI

bpelMBOpPKY 1711 00pOOKH TOMUJIOK.

Settings Manager: 34uTye mapaMeTpy HaJalITyBaHb IPOEKTY 1 HaJae

3HAUYCHHA 34 3aMOBYYBAHHAM, SKIIO ITapaMETpP HC BKA3aHO.

Security and Token Manager: I'eHepye 1 miepeBipsi€ TOKEHHU, SKi

BUKOPHUCTOBYIOTBCS JJIsl YIIPABIIHHS CECISIMU

Data Base Manager: Ilinkmrodaerbcsi 10 BKazaHoi 0a3d JaHUX Y

HaJAIITYBaHHIX Ta HAJa€ BUCOKOPIBHEBUH 1HTEpQEIC A1 Hel.

SQL query generator: Hanae iatepdeiic qis nuaamivnoro reeparii SQL-

3aITUTIB.

Test generator: I'enepye wmna6ip CRUD-tectiB nmns APl mpoekry,

BUKOPHUCTOBYIOUH CXeMy 0a3u JaHHX, BKa3aHy B IIbOMY MPOEKTI.



OpToroHanbHHUM, KOMIIOHEHTHO-OPIEHTOBAHUM JU3alH (DPEUMBOPKY CIPOIIYE
BHECEHHsS 3MiH a00 BJOCKOHaJeHb. OCKUIBKHM KOXEH KOMIIOHEHT Ma€ YiTKO
BU3HAYCHY BIAMOBIAAIBHICTH 1 3arajbHa 3B’SI3HICTH KOMIIOHEHTIB HHW3bKa, 3MIHA B

KOMIIOHEHTI MaroTh AYKE HU3bKMH BIUIMB Ha IHIII KOMIIOHEHTH B paMKax

bperMBOpKY.



3.2 CTpyKTypa npoexKry



Ha puc.4 300paskeHa cTpyKTypa MpoeKTy.

(&) auth
e __init__.py
e tokens.py
(D cli
> (&3 commands
e _init__.py
& Mmanager.py
e template_downloader.py
(&3 db
e _init__.py
e connector.py
e dal.py
e populate.py
(] decorators
e _init__.py
e db_call.py
(] exceptions
e _init__.py
(] logging
(] server
e __init__.py
e api_summary.py
e default_endpoints.py
@ endpoint.py
e endpoint_creator.py
e endpoint_loader.py
¢ manager.py
e test_creator.py
v [ settings
e _init__.py
e default_settings.py
v [ sql
e _init__.py
e builder.py
e converter.py
e tables.py
> (] utils

Puc. 4






Auth:
tokens.py - ¢aiin 1y CTBOpEHHS TOKEHIB I ayTeHaudikari
cli
commands - TUPEKTOPis 3 JOCTYTHUMHU KOMaHIaMU
manager.py - ¢aiii 3 3 GyHKIIIOHAJIOM JJi1 pOOOTH 3 TEPMiHATIOM

template_downloader.py - daitn 17151 ckauyBaHHS MPUKIIAJIIB IPOCKTY

db:
connector.py - daiis 3 pyHKIIIOHAIOM JIJIs TIKJIFOYEHHS J10 011
dal.py - DAL (Data Access Layer) ¢ynkiiigonan ajis poboTu 3 611
populate.py - dynkmionan ajs podbotu 3 SQL ckpinTaMu Jj1s CTBOPEHHS
Ta 3aIIOBHEHHS 01
decorators:
db_call.py - oGropTka HaBKOJIO 3alIUTIB Ta OHOBJICHHS 0a3u JaHUX JJIS
MIEPEXOIUICHHS MOKJIMBUX TTOMHUJIOK
server:

api_summary.py - GyHKIIOHAJ JIJisi BUBEJICHHS CIHCKY CTBOPEHUX

€H/IITOIHTIB

default endpoints.py - pyHKITIOHAT 111 CTBOPEHHS CTaHJAPTHUX

CH/IITOIHTIB

endpoint_creator.py - ¢hyHKIIIOHAT SIKUH BUKOPUCTOBYE MOIe1 O6a3u
nanux juisi ctBopeHHss CRUD omnepartiii Haj

MOJIEIISIMU T eHepyrouu json aiin



endpoint_loader.py - pyHKIioHan 1151 yruTaHHS json (ailiiB 3
THCTPYKIISAMU JJISl CTBOPEHHS CHJIMOIHTIB 1

CTBOPIOE 1X

manager.py - MeHeKep cepBepy sikuii ctBoproe Flask BeO cepsep,
KOH(Irypye HOro Ta po3ropTae €HANOIHTH 1 BeO

3aCTOCYHOK

test_creator.py - QyHKITIOHAT SKUH TIpaIoe 3 00’ ekTamMu 0a3u JaHUX Ta

ctBoproe CRUD Tectu ayis HUX
settings:

default settings.py - cTaHAapTHI HaJAIITYBAHHS SIKI MOXKYTb OyTH

OHOBJIEHI KOPUCTyBayaMu

sql:

BCl (pailyii TyT € cTaHgapTHUM Ha0OpoM sql KoMaH T Uit poOOTH

bpeirtMoBpKy

requirements.txt - MiCTUTh CITUCOK HEOOXITHUX O10710TEK AJI 3aIMyCKy

MPOEKTY.

READM.md - iHCTpyKIIisl IO 3aMyCKy Ta MIATPUMKHU MTPOCKTY.



3.3 ®ynkuionaa ppeiMBOpPKY

3aranbHUN TOPSIIOK i TTPU BUKOPUCTaHHI GPEHMBOPKY 300pakeHO Ha puc.S.

et d —
e —

.,.-hf' <« Framework
+ -

Relational database

RESTHul AP
Test suite & T

’
.

User

Web apps
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A BUI'TIAAA€ BIH HACTYIIHUM YHHOM!

JIJisi MoYaTKy KOPHCTYBad MOKE€ CTBOPUTHM HOBHMM MPOEKT 13 3a/1aHOI0 HA3BOIO

BUKOPHUCTOBYIOUM KoMaHAM cli/manager.py new <im’st mpoekTy>. KoxkeH nmpoekt

MOB'sI3aHMM 3 cxeMoro 0a3u gaHux 1 6yne mictutu API juis manux y i cxemi.

KopucryBad Takox MOXke J0/1aTH OJUH 3 apryMeHTIB --template <im'si_mabiony>,
00 BUKOPUCTOBYBATH MEBHMM IIaOJOH MPOEKTY JJiE HOBOrO MPOEKTy, --url
<url_penosurtopito> aJig oro 3aBaHTaxeHHs 3 peno3uTtopito GitHub abo --blank, 1o

CTBOPIOE MOPOKHIN MPOEKT O€3 TUMIOBUX JIAHUX.



Crucok IOCTymHUX 1Ia0JI0HIB MOKHA OTPHMATH 3a JOMOMOTOI0 KoMaHau silence
list-templates. BiH oTpumyeThCcs 31 CIHMCKY PEMO3UTOPIiB HAIOI opraHi3aiii Ha
GitHub, mo6 xomanna 3aBxau BimoOpakana HailHOBiIIy iH(pOpPMAIliIO, a CIUCOK

OHOBJIFOBABCS JTMHAMIYHO.

[licms CTBOpEHHS TPOEKTY KOPHCTYBad MOXKE BHUKOPHUCTOBYBATH KOMAHIY
cli/manager.py createdb nns reneparii cxemu 06a3u JJaHUX, 32 YMOBH, 1110 B Marili

sql/ mpoekTty po3minieHo kiibka SQL-]aiiniB 3 BU3HAUEHHSIM TaKO1 CXEMH.

[Ticnss cTtBOpeHHs cxemu 0a3u gaHuX, (QpPEHMBOPK MOXKE NPOYUTATH 11 Ta
apromatuyHo ctBoputd CRUD-TOukm noctrymy mmst RESTful API nns koxkHoro

pecypcy B 06a31 JaHUX 3a I0IIOMOroro KoMaH i cli/manager.py createapi.

Kpim Toro, ¢peiiMBOpK MOXE CTBOPUTH OCHOBHY CTPYKTYpYy TECTIB IS
sreHepoBaHoro API, mo6 nepekoHaTucs, 1o 0OMeXeHHs, BU3HAYEHI B cXeMi, OyJu

JTOTpUMaHi, 3a I0roMoror koManau cli/manager.py createtests.

Haperuti, npoekT MOHa 3aIyCTUTH 3a JOMOMOI0I0 KOMaHu cli/manager.py run.
Komanna 3anyctuts sixk API, Tak 1 cratnuni Be6-¢aiinu na HTTP-noprti Ta IP-agpeci,
HaJIAIITOBaHI KOPUCTYBAYEM B HAJIAIITYBAHHSAX MIPOEKTY, IO JO3BOJUTH 30BHIIIHIM

KOpPHCTYBa4aM BUKOPHUCTOBYBATH iX.



Jlns BUIIB Manoro 0i3HECY MOXXYTh BUKOPHCTOBYBAaTH THYYKHM pPO3TOPTaHHSIM
RESTful API nag icHyrounmu pensitiiHuMu TaHuMu. 11t mpukiiaay BizbMeMo 0azy

JAHUX TPaIIBHUKIB Ta BC1IX MOYKJIMBHX JAHUX K1 MOKYTh OyTH IOB’s13aH1 3 HUMH.

JIns  CTBOpEHHST TIPOCGKTY B TepMiHalIl HEOOXITHO BHKOHATH KOMAaHIY:

13 silence/cli/manager.py new demo_project template employees

project"” has been created using the template '

Puc.6

python3 /cli/manager.py new demo project. Pe3ynbTaT BUKOHAaHHA HUXKYE

CIIOCTEPIraEMO Ha pUC.6 :

[0 demo_project
(3 endpoints

[ sal

[ web
.gitignore

README.ma

g settings.py

Puc.7

[Ticnst BUKOHAHHS 111€1 KOMaHIM MPOEKT 3 BKA3aHUM PAHIIIE 1M’ SIM 3T€HEPOBAHHUIA.

CrpykTypa npoekTy Ha puc.7

Jlns 3amycky MpPOEKTYy CIoYaTKy NOTpiOHO HajamTyBaTu (dailn settings.py B
MPOEKTI [JIs BUKOPUCTAHHS NOTPIOHOT Oa3u manux. Jleski 1HIII mapaMeTpu
koH(piryparii Bxitouatorh HTTP-niopT ju1st BUKOpUCTaHHs, 3aradbHuil npedike as
Bcix MapuipyTiB API ta pexxum Hanaromxkenss, Ta iHmi. [Ipukinan kondirypaiii B

daiimi settings.py I IbOTo MPUKJIALY MPOEKTY MOKa3aHO Ha puUC. 8



README.md lage ne e settings.py e new

DB _ CONN =

HTTP_PORT =

API_PREFIX =

USER_AUTH_DATA = {

Pnc.8

[Ticnst ctBopenHs 0a3u nanux 3 SQL-daiiniB (puc. 9) y npoekTi 3a JOMOMOIO0
KoMaHqu createdb, MOXHa aBTOMAaTHYHO 3T€HEpPYBaTH TOUYkH nocTymy st API
MPOEKTY BUKOPUCTOBYIOUM KOMaH[y createapi. Lle crBoputs cepito JSON-daiinis y
narii endpoints/auto/ (puc. 10-11), mo ogHOMY A1 KOXKHOT TaOIUIl y 0a3i JaHUX.

Bci Touku moctynmy y mamii auto/ MOBUHHI OyTH 3MiHEHMMM a00 BHJIQJICHUMHU



KOXHOTO pa3y, KOJIM KOPUCTYBau BUKOHYE KOMaHIy createapi, TOMy KOpUCTyBayi
MOBHMHHI CTBOPIOBATH CBO1 BJIACHI HACTPOIOBAHI TOUKH JIOCTYNY B 0aThKIBChKIN Al
endpoints/. Koxxen JSON-¢aiin Mmoxke BU3HauaTu OfHy ab0 KidbKa TOYOK JOCTYIY,
BuMaratoun npuHaiimHi nuisixy, HTTP-metony Ta mos'szanoro SQL-3anuty msis

KOKHOI 3 HUX.

Touku nmoctynmy MOXYyTh MIATpUMYBaTH Oyab-sky Oaxkany HTTP omepariro 1
nmoB's3aHi 3 HUMH SQL-3anmuTH, pe3ynbTaTH SKUX OyayTh cepiamizoBadi 10 JSON
dbopmary 1 BiampaBiieHl Ha3aj KIIEHTY. 3alUT MOXKE MICTUTU OyIb-KY KUIBKICTh
napameTpiB, SIKi MOKYTh OyTH OTpUMaH1 3 MapUIPyTy TOYKH JIOCTYITy a00 HaJliclaH1
KOpUCTYyBaueM Yy Tim 3anuTy. KpiM Toro, (QpeiMBOpK aBTOMATHUYHO HaJae

COpPTYBaHHs, 0OMEKEHHSI, MariHallo Ta (PpuUIbTpaLio

README.md

AUTO_INCREMENT

Puc.9



demo_project

v [J endpoints

v [ auto

r departments.json

employees.json




Konu xopucTyBau AgicTaeThCs A0 OJIHIET 3 TOYOK JAOCTYIY, BUKOHYETHCS MOB'I3aHUI
SQL-3anuT, 1 pe3yapratu noBepratothes y popmati JSON. Touku noctymy POST 1
PUT mnparrorots mogiOHUM 4iHOM, OepyuH iHpOpMaIlito, HaicIaHy KOPUCTyBa4eM y
TLJI1 3aMUTY, Ta O€3MEeUHO BCTaBIsA0UH ii y psiok SQL, sxuit Oy/ie BUKOHYBATHUCH.

Ocb pe3ynbTaty, Kl HOBEPTAIOTHCS TOUKOIO IOCTYIY:

GET http://127.0.0.1:8080/api/v1/departments

[{
"city": null,
"departmentld': 2,
"name'": "Bussines"
$rt
"city": "Lviv",
"departmentld': 1,
"name'": "Developer"
$rt

"city'": "Drogobych",
"departmentld': 3,

"name'': "Support"

H

Konmu 6a3a pganux HamamToBaHa, (GPEHMBOPK MOXKE MIAKIIOYUTUCH 10 HET 1
ABTOMATUYHO CTBOPUTH CEPII0 TECTIB JIJIsi TOUOK JOCTYITy KoxHOT Tabnuii. Li Tectn

nepeBipsoTh PyHKIIOHAIBHICT, ocHOBHUX CRUD-omnepariiit 1 MIiCTSITh AesKi TOJI,



Kl KOpPUCTYyBad TIOBHHEH 3aMIHUTU BpYUYHY, HANpPUKIAJ, BJIACTHUBOCTI HOBHUX

€JIEMEHTIB, SIK1 CIiJ JojaTu y Tabnuiro. TecTu ckianarThes 3 ogHoro .http-daiiny

JUTA KOXKHOI TabnuIl y 6a3i JaHHX.

Hapemri, xopucTyBad MOXeE 3allyCTUTH MPOEKT 3a JOMOMOIOI0 KOMaHIW run.
OpeiiMBOPK aBTOMATUYHO BUSBJISIE BA3ZHAYEH1 TOUKH JOCTYITY 1 PO3TOPTAE iX pa3oM 3

Be0-101aTKOM, SIK ITIOKa3aHO Ha puc. 12

Endpoints loaded:

(BET/POST)
<departmentId> (GET/PUT/DELETE)

yeeld> (GET/PUT/DELETE)
(GET)

Running on
GET fapi/vl/empl rent from 127.08.0.1 -
GET /favicon.ico from 127.0.8.1 -

Puc.12

enve \i¥ Create a new department X @ 127.0.0.1:8080/apifvifemploye X 4

<« C (@ 127.0.0.1:8080/api/vifemployees h % 0O &

{"bossId":null, "departmentId":1,"email":"ivanfcompany.com”, "employeeld":1,"firstName":"Ivan","lastName":"Petran”,"password"”:"pbkdf2:sha256:150000SE0m6£fW04575d0cdblacl2a
'9db992372£fcb5310ab585d3f£78851c476751d0bB254dfc2ae”, "salary“:2300.0},

“bossId":1,"departmentId”:1, "email”:"step@company.com”,"employeeld":2,"firstName":"Stepan”,"lastName":"Koros", "password": "pbkdf2:sha256:150000$KrIt4AMI$11eB887644fel62e8
‘5aadc208373B0049c6dfed09le786fe5bdeda5blc2c6452", "salary” :2500.0},

“bossId":2, "departmentId”:2, “email”:"olhalcompany.com”, "employeeId”:3,"firstName":"0lha”,"lastName":“Malovana", “password”:“pbkdf2:sha256:150000$FpWM4gWvSaadBedbafsc54d2
18£780c2e83a234d3elc3c543b48444b6d45££7e8527£82¢7", "salary”:2300.0},
"bossId":2, "departmentId”:3, "email”:"vasyl@company.com", "employeeld
:d3b6cec3bd966337568631d6956b711c5cd495cdE7b0b", "salary”:1300.0},
"bossId":3,"departmentId”:1l, "email”:"roman@company.com","employeeId
1297e0564b7883dc5823d06b0da74c52a8a754a1808ba5bc2”, "salary”:1300.0}]

":14,"firstName":"Vasyl”, "lastName":"Kar", "password":"pbkdf2:5ha256:1500005Fx4Y8hCES484bl7edeaTcfIlcsd

":5,"firstName": "Roman", "lastName": "Strong", "password": "pbkdf2:sha256:150000$sQVVX0u65£7298fal7aeelll

Puc.13

Sx MmoxxkHa Oauutu 3 puc.13 OykBajdbHO 3a JEKUIbKa XBWJIMH Yy Hac YyXe €
Mpaipounii BeO pecypc SKUM TOTOBUM OMNpalbOByBaTH OyAb SKi 3alUTH
KOpHUCTYBaua Ta BiJoOpakyBaTH BMICT 0a3u gaHuX. Takoxk Bxke pealli30BaHUIM
dbyHKIIOHAN U1 ayTeHaudikaiii KOPUCTyBadiB. 3aJMIIAETHCA TIJIBKA CTBOPUTHU

KOPHUCTYBaIbKHii iHTep(deiic BeO CTOPIHKHU.



3.4 Kopucrthb ¢ppeiiMmBOpKy

CrBopeHuit ¢GpeliMBOpK 3MEHIIYyE PO3PUB MDK TEHEpalli€elo JaHuX Ta IX
JTOCTYNMHICTIO B IHTepHeTi, Hajgarouu HaOIp I1HCTPYMEHTIB JJIsi aBTOMAaTHUYHOIO
3a0e3MeyeHHs TOCTYIy, BUSBICHHS Ta 3MIHEHHS CTPYKTYPOBaHUX MaHUX. Y LbOMY
BIJIHOIIIGHH], (pelMBOPK BHUMarae Jumie HasBHocTi Python, Ta BMiHHA
KOPHCTYBAaTUCh TEPMIHAJIOM, IIO0 POOUTH HOro AyXe JIETKUM Yy KOPUCTYBAaHHI IS
HECHEIiaiCTIB, B MOPIBHAHHI 3 IHIIUMU MOAI0HUMU ¢peiiMBopkamu. Kpim Toro, ass
BUKOPHUCTaHHS (PpeiiMBOPKY He MOTpiOHI momepeHi 3HaHHsA Python abo Oynab-skoi

1HIIO1 MOBH MPOTrpaMyBaHHS.

Takox (ppeliMBOpK Ma€ KuUIbKa CTaHAAPTHUX (PYHKIIOHATBHUX MOXIJIMBOCTEH, 5K
JONIOMaraoTb ~ IPUCKOPUTH  TMPOIEC CTBOPEHHS  OHJAWH-1HTepdeicy s
CTPYKTYpOBaHUX JaHux. Hampukman, BoHa Hajgae KOpUCTyBauyy JIBa 3a3]ajeri/ib
BHU3HAYEHI KIHIIEBI TOUKH, /login Ta /register, M0 T03BOJSAIOTh KOPUCTYBayaM yBIUTH
abo 3apeecTpyBaTHCs, 3a OakaHHSM Ied (YyHKIIIOHAT MOXXEe OyTH BUMKHEHUM 32
OoaxxannsMm. Kpim toro, ¢ppeiiMBOpK MiATpUMY€e OOMEKEHHS JTOCTYIY, SKI MOXYTh
BUMaratu ayTeHTudikaiii s AOCTymy A0 TMEBHOI KIHIIEBOI TOYKU a00 BHMaratu

HAsSIBHOCTI TIEBHOI POJI1 y KOPUCTYBAYIB.

@peiiMBOpK OYB PO3pOOIICHHI METOI0 3a0€3MEYNTH TPOCTOTY BUKOPUCTAHHS, aJle
MpU [IBOMY 3aJIMIIATHCh Ty)KE€ THYYKUM IS a PI3HUX MOXIJIMBHUX cIieHapiiB. Ha
BiJIMIHY B1J1 IHIIIUX BeO-(PpelMBOPKIB, SIKI MEHII THYYKI, TaHUN PperMBOPK OTpedye
HEBEJIMKY KUIBKICTh HalAmITyBaHb s 3anmycky API. OnHak 1ie He o3Hayae, 110
BapiaHTH KOPUCTyBada oOMexeH1. HaBmaku, HagaeThCcst HAO1p TUIMOBUX 3HAYCHD, SIKI

MOXYTh OyTH MepeBU3HAYEHI JIJIs1 KOKHOTO MPOEKTY a00 KOMKHOI KIHIIEBOi TOUKH.

Oco0ucTo st HeOTHOPA30BO BUKOPUCTOBYBAB HOTO MMi/1 9ac poOoTr. OCKIIBKU YacTo
JaH1 OyJii JOCTYIIHI pessiiiHii 0a31 JaHux, aje ajs nooynosu APl Han Hero 3aBxau

HeOX1HO OyJI0 BUTpayaTu 6araTo 4acy Ta BUKOHYBaTH PyTHHHY pOOOTY.



BucHoBOK

[TinOuBIIM MiACYMKHA PO3POOKHU 1IOTO BeO-(hpeMBOPKY, MOYKHA CTBEPAUTH, 1110 OYJI0
pealti3oBaHO BCi mocTtasieHi misi. To6To et ¢ppeliMBOpPK TOTOBHIA 715l IOBHOIIIHHOTO
KOPHUCTYBAIbKOTO BUKOpUCTaHHS. B xoz1 po3pobku Oyno cTBopeHO BeO (HpeilMBOpK,
METOI0 SIKOTO € - JO3BOJIUTU KOPHUCTyBayaM IIBHJIKO CTBOPIOBATU OEKEeHH s
CTPYKTYPOBAHUX PEAIINHUX AaHUX. DpeiMBOPK 31aTHUN aBTOMAaTUYHO TeHEPYBaTH
ta posropratu RESTful APl Ha ocHoBi iHdopmallii, JOCTynHUX y 0a3i JaHUX,
niaTpuMmytoun Hadnommpeninn oneparii CRUD Ta 3HauyHO 3MEHIIyIOYM 4Yac Ta
3yCHIUIS, HEOOXIAH1 JUIsl JOCTYyNy A0 IUX pecypciB B IHTepHeTi. DpeliMBOpK JIETKO
BCTAHOBIIIOETHCSL Ta BUKOPUCTOBYETHCS, ajle TAKOXK Hajlae 0araro MOXJIMBOCTEH Ta
HAJTAIITYBaHHb JISl TOCBIAUEHUX KOPUCTYBadiB. Y MalilOyTHbOMY TUIAHYETHCS 1OAATH
CYMICHICTb 3 THIITUMU peSIHHUMH 0a3aMu JaHuX, Takumu sik PostgreSQL ta Oracle.
Kpim Toro, 3pobutu Silence cyMiCHUM 3 MOMYJISSPHUMH TECTOBUMH (HperiMBOpKaMu
Python, mo0 n03BOAUTHM KOpHCTyBauaM aBTOMAaTUYHO IEPEBIPATH MPABUIBHICTD
ceoro API ta mosermmtu po3ropTaHHs M0AATKIB, MOOYIOBaHMX HA MOTO OCHOBI.
Takox mnanyerbest onmyOnikyBatu uei ¢ppeitmBopk sik Python maker. OkpiMm 1poro
X04y BIA3HAYUTH, 1110 32CTOCYHOK OyB CTBOPEHUII HA OCHOBI CY4aCHHMX TE€XHOJIOT1N Ta

BIJIMIOBIJIA€ YCIM apXITEKTYPHUM BUMOTAM.

OTxe, MOXY 3pOOMTH BHCHOBOK, IO 3pOOJICHO CTaOUIbHHM, HaJI3BUYAMHO
KOPUCHUM Ta IIBHUIKUM MPOIYKT, IKMM TOTOBUM JO MAacoBOIO BHUKOPUCTAHHS 1 3a
paxyHOK MpaBWJIbHO MOOYIOBAaHOI apXITEKTypH MOXKHA JIETKO PpO3LIMPIOBAaTH Ta

iATPUMYBATH.
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