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AHOTAILIIA

[TosicHroBanibHa 3amucka g0 KBajdidikauidHoi pobotu OakanaBpa Ha TeMy
«ITpoekT 6a3u naHux opraHizauii Ha ocHoBl PostgreSQL» ckilanaerbest 3 BCTYNy, TPhOX
PO3/11J1iB, BUCHOBKIB, CITMCKY BUKOPUCTAHOI JIiITepaTypH Ta J10AaTkiB. TexcToBa yacTHHa
BUKJIaJieHa Ha 67 cTOpiHKax ApykoBaHoro Tekcty. IloscHroBanbHa 3anucka mae 12
CTOpiHOK HoaaTKiB. CIIUCOK BUKOPUCTAHUX JIXKepes MICTUTh 26 HallMeHYBaHb 1 3aiiMae
2 cropinkd. B po6oti HaBeaeHo 17 pucyHkiB Ta 13 Tabuuub. 3araabHuit odcsar podoTu
— 80 cTOpIHOK.

Meroro kBanidikauitHol podotu OakanaBpa € po3poOka 6a3u AaHUX opraHizauii
3acobamu CYB/J] PostgreSQL.

[Mepuinit po3ain poOGOTH NMPUCBAYEHO O3HAMOMIIEHHIO 3 PENIALIMHOI0 MOJEUIIO
JAHMX, TPUYMHAMH 11 BUHUKHEHHS Ta MepeBaraMy pessuiiHux 0a3 1aHuX, Orisay
posnosciopkernx pensauiinnx CYB/] ta Bubopy CYB/I s po3pobku 6a3u 1aHuUX.

Jlpyruii po3iin poGOTH MPUCBSYEHO MPOEKTYBAHHIO CTPYKTYpH Ta (yHKLIOHATY
6a3M fmaHMX, a TaKoX aHaiizy MexaHisMy pouseil Ta mnpubineiB B PostgreSQL Tta
pO3poOIL MOJTITHKKA pO3MeXKyBaHHs MPaB JAOCTYITy 10 00 €KTIB 6a3u JaHmX.

Tpertiii po3ain poGOTH MPUCBSYEHO PO3TOPTAHHIO Ta HANAIITYBAaHHIO CHCTEMH.
Bin BkItouae B cebe BctaHOBeHHs Ta HajamryBanHs CYB/], nobynoBy 6a3u n1aHux 3i
BciMa TabnuusMM, 30epeXeHUM IpoueaypamMH, (QyHKLIAMH, [peJcTaBlIeHHIMH,
CTBOpPEHHSI BCIX HeOOXiAHMX pojel 0a3M JaHWMX H HadaHHs JUId KOXHOI 3 HHX
HeoOXiqHuX npuBiieiB. OcTaHHIM eTarnoM poOOTH Haa PO3IUIOM OyJO HajaluTyBaHHS
pe3epBHOTO KOIOBaHHS 0a3u JaHUX.

Kmouosi  cnosa:  CVYBJl, BA3A JAHUX, TABJIMLA, OYHKLIA,
[MPOLIEAYPA, ITPEJICTABJIEHHA, POJIb.
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ANNOTATION

The explanatory note for the bachelor's qualification work on the topic
"Organization Database Project Based on PostgreSQL" consists of an introduction,
three chapters, conclusions, a list of references, and appendices. The text part is
presented on 67 pages of printed text. The explanatory note includes 12 pages of
appendices. The list of references contains 26 titles and occupies 2 pages. The work
features 17 figures and 13 tables. The total volume of the work is 80 pages.

The purpose of the bachelor's qualification work is to develop an organization
database using PostgreSQL DBMS tools.

The first chapter of the work is dedicated to familiarizing with the relational data
model, the reasons for its emergence, and the advantages of relational databases,
reviewing popular relational DBMS, and selecting a DBMS for database development.

The second chapter of the work is dedicated to designing the structure and
functionality of the database, as well as analyzing the roles and privileges mechanism in
PostgreSQL and developing a policy for segregating access rights to database objects.

The third chapter of the work is dedicated to deploying and configuring the
system. It includes installing and configuring the DBMS, building the database with all
tables, stored procedures, functions, views, creating all necessary database roles, and
granting the required privileges to each of them. The final stage of the work on the
chapter was configuring database backup.

Keywords: DBMS, DATABASE, TABLE, FUNCTION, PROCEDURE, VIEW,
ROLE.
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IEPEJIIK YMOBHUX ITIO3HAYEHD

CYB/l — Cucrema ynpaBiiHHS 6a3aMu JaHUX

OC — Onmnepariitfina cuctema
SQL — Structured query language

IC — [ndopmarriiina cucrema

O3II — OnepaTuBHUi 3an1aM'ITOBYIOUUH TPUCTPIit

I'encipoecvkuii T.B.

Tonosus O.C.

3mn.

Apk.

Ne doxym.

ITionuc

Jlama

KKIKB.KP.b — 123 - 04 - T13

Apx.




BCTYII

AKTyaJIbHICTL TeMH. B peamisix ChOTroJIecHHS MBHAKICTh Ta €(PEKTUBHICTH €
NEePIIOUEProBUMHU (HaKTOpaMH KOHKYPEHTOCIIPOMOXKHOCTI. BrpoBamxenHs: 1udpoBux
TEXHOJIOT1H MPU3BEJIO JO 3HAYHOrO MIJBUILICHHS IPOJAYKTUBHOCTI PI3HOMAaHITHUX
IPOIECiB Ta 3MEHIICHHS BUTPAT Ha HUX. Y TOM e Yac, MacoBa IU(poBi3allisl X
MIPOIIECIB CIIPUYHMHSE CTPIMKE 3POCTaHHS O00CSITY JaHWX, IO CTBOPIOE HEOOXITHICTH B
3abe3reueHHl yMOB iX e(eKTUBHOro 30epiranHs Ta oOpoOku. I came 6a3u maHuX €
OCHOBHUM 3aC000M BHUPIILIEHHS 1aHOT MPOOIEMH.

ba3u gaHux 3HaXOJATh MpaKTUYHE 3aCTOCYBaHHS y 0aratbox cdepax JoJChKOi
JUSTIBHOCTI, B TOMY YHCIl W KPUTHUYHO BaXXJIMBUX, TAKUX SK OXOpOHA 3/I0POB 4,
(1HaHCOBI omepanli, eIeKTPOHHI KOMYHIKallii, OCBiTa Ta Hayka Toulo. Cy4acHi CHCTEMH
ynpasmiaHsa 6azamu nanux (CYBJl) 3matHi He Tuibku 30epiratu iHdopmaiiito, a i
HaJaBaTH MBUAKANA JOCTYI A0 Hei /il 0araThb0X KOPUCTYBAdiB OJHOYACHO, ITBHIKO
IHTErpyBaTuCs 3 YK€ HasBHUMH 1HOQOpPMAIIHHUMU CHCTEMaMH, 3a0e3leuyBaTH
HUTICHICTD, O€3MeKy JaHUX Ta MOXKYTh MICTUTH B cOO1 THCTPYMEHTH JUIsl iX aHaji3y Ta
COpPOLIEHHSI MPUUHATTSA pilieHb. BianoBigHO, 31 30UIbIIEHHSAM OOCATIB JaHUX Y
Cy4acHOMY CBITI, TOTpeOa B e(peKTUBHO CIIPOCKTOBAHMX Ta HAJIAIITOBAHUX 0a3ax JaHUX
€ CTa0LIbHO BUCOKOIO.

Merorw kBajiikauniiiHoi podoTH € po3poOka 0azu JaHMX Oprasizaiii 3acodamu
CYB/] PostgreSQL.

Buznauyena meta 00yMOBITIOE HACTYITHI 3aBJIaHHS:

— Bcranosnenns Ta HanamryBanas CYBJ[ PostgreSQL

— IlpoexTyBaHHS CTPYKTypH 0a3u 1aHMX, ii TOOy/10Ba

— IlpoexTyBaHHs i1 peaizaliis GyHKIIOHATY Oa3u JaHUX

— TlpoekTyBaHHs i peasi3ailisi CHCTEMH PO3MEXYBaHHS IPaB JIOCTYITY J10 00’ €KTIB 0a3u
JTAHUX

— HanamryBaHHS aBTOMaTHYHOTO PE3EPBHOTO KOMIFOBAHHS 0a3U TaHUX

O0’exkTOM I0CTIIKEHHA € Tpoliec MOOYI0BU Ta aJMIHICTPYBAHHS PENSALIRHUX

0a3 JaHuXx.
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IIpenmeToM moc/igaeHHs € Mpoliec MOOYJO0BH Ta aAMIHICTpYBaHHS 0a3u JaHUX
B CVYB]J[ PostgreSQL, cmpsMoBanmii Ha 3a0e3meueHHs i1 JOCTYMHOCTI IS
ayTeHTU()IKOBAHUX KOPHUCTYBAYiB, MPOAYKTUBHOCTI Ta 3aXUIIEHOCTI JaHUX.

VY mpomeci BUKOHaHHS KBamidikariiiHoi pobotu OakamaBpa Oyno po3poOJeHO
npoekT 0a3u JaHumx KamapoBoi areHmii. [Ipormec po3poOku mepemdadae MpOeKTyBaHHS
CTpYKTypu 0a3W JaHWX, BU3HAYCHHsS 3B’SI3KIB MK ii CKJIQJOBUMH, pO3POOKY
¢dyHkiionany 6a3u JaHUX, PO3pPOOKY MONITUKH PO3MEXYBAaHHS MpaB JAOCTYIY IS

KOpI/ICTYBa‘IiB, HaJIaITYBAaHHS aBTOMATHYHOI'O pE3CPBHOTO KOTIIFOBaHHS 0a3u JaHUX.
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PO3A1JI 1. OT'JIAAd TA BUBIP TEXHIYHUX 3ACOBIB J1JIsA
OBCJIIYT'OBYBAHHA BA3U JAHUX

1.1. Peasiuiiini 0a3u 1aHnux

Cucrema ynpasninHg ©6a3zamu  npanux (CYBJl) — ume Bua mOporpaMHOro
3a0e3MeyYeHHs], 0 T03BOJIAE€ aIMiHICTpaTopaM 0a3 JaHUX, MPOTPAMHHUM JAOAAaTKaM 1
KIHIICBUM KOPHUCTyBadaMm 30epiratv, ymopsiaKOBYBaTH, 3UWTYBaTH Ta MAaHIIYJIOBATH
JTAHUMU B 0azax JaHUX.

Pemsimiitni CYBJ] € 0cHOBOMONOXHUM 3acO00M Ui KepyBaHHs 0a3aMu JaHUX,
noOyJJ0BaHUX HA OCHOBI peJALiHOI Moneni. PensiiitHa Mojens naHux mnependayae
OpraHizaiiio JaHUX y BHUIJISIl CYKYIMHOCTI CTPYKTYpOBaHUX TaOJMIlh, IO TOB’s3aHI
OHA 3 OJHOI Ha OCHOBI TMOMEpPEAHHO BHU3HAUYCHUX TIPAaBHI Ui 3a0€3MeUCHHS
HUTICHOCTI JaHuxX. Takui miaxin copuse ePeKTUBHOMY 30€piraHHio, MOIIYKY Ta
moaudikaiii gaHux. [Ipotsrom ocrannix necsatuiith pessuiini CYB/] 3a3nanu 3HauHO1
EBOJIIOIT, a/Ke CHCTeMaM BiJ PI3HUX pPO3pOOHUKIB HEOOXiAHO OYJI0 MOCTIIHO
M1JTAIITOBYBATHUCS TT1]T 3pOCTAI0Y1 MacIITadu MPOEKTIB Ta MOTPEOU KOPUCTYBAUIB.

Pensmiina moaens qaHux Oysa po3poOsieHa JJisi BUPIIIEHHS MPo0JieMu 0aratbox
JOBUIBHUX CTPYKTYp HaHuX. BoHa cTajlia 3HaYHUM KPOKOM BIIEpE]l, HAMPHUKIAA, Y
MOPIBHSHHI 3 MEPEKEBOIO MOJACIUII0 JaHUX. 3aMiCThb TOTO, 100 BHUKOPHUCTOBYBATH
3B’SI3KU TUITY «BJIACHUK-YYaCHUK», peJsilIiHAa MOJIEIb J03BOJIAE MOB’A3aTH OAMH (paiin
3 OyIp-SKUM IHIIUM 3a JOMOMOTOI CHUTbHOTO TojsA. CKIamHICTh NHW3aliHy 3HAYHO
3MEHIIMUIACS, OCKIJIBKH 3 SIBHUJIACS MOJKJIMBICTH BHOCHTH 3MIHH JIO CXEMH 0a3H JaHUX,
HC BIUIMBAIOYM HA 3JaTHICTh CHUCTEMH OTpHMYyBaTH AocTyn g0 manux [1]. Tomy,
OCKIJIBKM JTOCTYII 31MCHIOBABCS HE 3a JIOMOMOTOI0 NUISXIB 10 Ta 3 (pailmiB, a depes
npsiMi 3B’SI3KM MK LIMMU (paiiinamu, 10AaTH HOBI1 3B’ SI3KM OYJ10 BIAHOCHO JIETKO.

Pensmitini 6a3mu JaHUX TaKOXX 3a3BUYAi aCOIIOIOTHCS 3 TPaH3AKIIMHUMU Oa3aMu
JTAHUX, OCKUIbKM BOHU Peali3yloTh MexaH13M TpaH3akuid. CyTh TpaH3aKIliil 1oJArae B
TOMY, 110 BOHU O0’€IHYIOTh KiJIbKa KPOKIB B OJ[HY OIEpaIlil0 32 MPHUHIIUIIOM «Bce abo
Higoro» [2]. TlpoMixkHI CTaHM MK KpOKAaMH HEBHAWMI [UIS I1HIIAX OJHOYACHUX

TpaH3akKIilii, 1 SKIIO BHUHUKAE SKACh IMOMMJIKA, IO TMEPEIIKO/KAE 3aBEPIICHHIO
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TpaH3aKIlii, TO KOJEH 13 KPOKIB HE BIUIMHE Ha 0a3y gaHux B3aram. Kimacuanum
NPUKIAOM TPAH3aKIll € Te, 10 BIAOYBa€ThCS, KOJM KJIIEHT 3HIMAE TPOIIl 31 CBOTO
0aHKIBCBKOTO paxyHKy. I'pomri abo Oynu 3HATI 3 OaHKIBCBKOTO paxyHKY, a00 HiI —
NPOMDKHOTO cTaHy OyTH He Moke. TpaH3akiii BH3HAYAIOTBCA YOTHpPMA
HaWBXUIMBIIIMMM ~ BJIACTUBOCTSAMM: aTOMApHICTIO, Y3TO/KCHICTIO, 130JISAIIIEI0  Ta
JOBroBidHICTIO (aHIII. atomicity, consistency, isolation, durability, ACID).

— ATOMapHicTh TapaHTye, IO BCi Omepartii, o0 CKJIaJal0Th MOBHY TPaH3aKIIIo,
OyIyTh BHUKOHAHI SK OJHE IIijie: a00 BHKOHAIOThCA YyC1 omepallii, abo He
BUKOHAETHCS JKOHA 3 HUX.

- ¥Y3romxkeHicTh nepeadayae, Mo cucTeMa rnepedyBaTuMe B y3roJUKEHOMY CTaH1 K
710, TaK 1 MICJISI TPaH3aKIIi.

- I3ossAmisi mepenbadae, WO TpaH3akWli, SKI BIOAOYBAIOTBCA OJHOYACHO, Ha
BILUTUBATUMYThH Ha pOOOTY OJIHA OJIHOI.

— JIOBroBiYHICTH TapaHTye, M0 3MIHU, CIPUYUHEHI 3IACHEHHSM TpaH3aKIIil

OyyTh 30€pEeKEeHI, HE3aJIEHKHO BiJl OyAb-SIKUX TEXHIYHUX MPOOIIEM.

Takum ynHOM, HaHUI HAO1p BUMOT MOKHA BBa)KAaTH CTAHAAPTOM ISl PEIALIIMHIX
CYB/. BtiMm, moTpuMaHHs TaKoi KOHIIEMIIT Hece B co01 i meBHI Henomku. Hanpukian,
1€ CYTTEBO YCKIJIQIHIOE MOOYAOBY BEIIMKOMACIITAOHUX PO3IMOAIICHUX CHCTEM, a TaKOX
3YMOBIIIOE MPOOJIEMYy KOHKYPEHTHOI'O OHOBJICHHS JAHUX: OJHOYACHI TpaH3aKIlii, sKi
HaMararThCsS 3MIHUTH OJIHI M Ti1 cami JaHi, BUMarar4u, o0 OJHa TpaH3aKIlis YeKasia
3aBEpILEHHS 1HILOI, 3HIKYIOTh MPOAYKTUBHICTh CUCTEMH Ta BUKJIMKAIOTh 3aTPUMKU B 11

pOoOOTI.

1.2. Orasa ta Bubip CYB/1

Posrasnemo momymsipai CYBJl 3 metoro Bubopy CYB/I, Ha ocHOBI sikoi Oyne
po3pobiieHo 0a3y JaHMX OpraHizailii y Mexax JJaHoi kBajidikaiiitHoi poOoTH.

Oracle Database — 1ie npomnpieTapHa 00’€KTHO-peAlliiHA CHCTeMa KepYBaHHs
06azamu nmanux Bim kopmoparii Oracle. Jlana CYB/l 1inyeTbest 3a CBOIO HaMIMHICTD,
BHUCOKY MPOAYKTHUBHICTh 1 po3mupeHi @yHkiii, Taki sk Real Application Clusters

(RAC) nmns BimmoBocCTIWKOCTI Ta MacmirtaboBaHocTi. lle pobuts ii daBoputrom s
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KPUTHUYHO BaXJIMBUX CHUCTeM Benukux mianpueMmctB. Kpim toro, Oracle mpomnonye
rMOOKI MOXKIIMBOCTI IHTErpamii 3 XMapHUMH IUTaTGOpMaMH, CIPHUSIOUYN CTBOPEHHIO
XMapHUX 1 riOpugHux apxitektyp. DyHkiii Oe3meku Oracle Database, Taki sk
posmupeHe mudpyBaHHS Ta MacKyBaHHS JaHMUX, JOJATKOBO 3a0€3MEUyIOTh 3aXUCT
KoH(pineHmiitHoi 1HopMalii, mo poduts i momyispHoro CYBJl s ramyseit, ne
MOTPIOCH BHCOKUU PIBEHb 3aXHUCTy JaHUX. 3 HEIOJIKIB MOXKHA 3a3HAYUTH Te, IO ii
JIOCKOHAJIe OMaHyBaHHS 3aliMa€e BITHOCHO 0araro 4dacy, a TaKOX IUIaTHICTD i JILIEeH311
JUUISL OpraHi3allii.

MySQL — maiiposnoBcropkernima CYBJ[ 3 Bigkputum komom [3], ska
niaTpuMyeTbesa Kopropariieto Oracle. Maroun Bigkputuii ko, MySQL mnpononye
C€KOHOMIYHI TepeBarv, IO OCOOJMBO BAXKIMUBO JJIsi CTAPTAIliB, MAJIUX Ta CEPEIHIX
MiAnpueMcTB. 1i PO3MOBCIOMKEHICTh 3yMOBIEHA BHCOKOIO IIBMAKICTIO poOOTH,
HaIMHICTIO Ta BEIMKOIO CHIbHOTO0. KpiM Toro, mmpoke BnposamkeHHs gaHoi CYB/I
NPU3BEJIO J0 TMOSABH BEIUKOi KUIBKOCTI IHCTPYMEHTIB Ta IHTErpamid 3 1HIIMMHA
cucremamu. MosaynbHa apxiTektypa MySQL n103BoJsie 3acTOCOBYBAaTH IIUPOKUNA BUOIP
KOH(ITrypalliii, 3aJ0BOJBHIIOUN Pi3HI MOTPeOU MPOJYKTUBHOCTI. 3 HEIONIKIB MOXKHA
3a3HAYUTH, IO JIE€AKl AOJATKOBI (PYHKUIi, AOCTynHI B 1HIUX komepuiitHux CYBJ,
MOXXYTb OyTH BincyTHi B MySQL.

Microsoft SQL Server — ue mpomnpierapua CYB]] Bim xopmopariiii Microsoft.
[Iporpamu Ta 1HCTPYMEHTHM MIJKIIOYAIOTHCS 1 OOMIHIOIOTHCS 3 HEH JaHHMH 3a
noromororo moBH Transact-SQL (T-SQL). Jana CYB]] 3abe3meuye 3pydHy iHTErpairo
3 IHIIMMH TpoaykTamu Microsoft, mo poOuTs ii npupoIHUM BHOOPOM Jisi KOMIaHIH,
K1 OPIEHTYIOThCA HAa €KOCHCTEMY II1€i Kopropalii. BTiM, Ha ChOrOAHINIHIN I€Hb aHa
CYB/l moxe mparroBat 1 B OC cimerictBa Linux [4]. Microsoft SQL Server Bimoma
MPOCTOTOK0 BUKOPHUCTAHHS, MOTYKHUMU (YHKLISIMU O€3MEeKH Ta MIMPOKUM HaOOpOM
incTpymenTiB. [i XMapHa iHTerpamis 3 cepBicoM Azure CIIPOILy€ MacIITaOOBaHICTh i
BiJIHOBIIEHHS JaHMX. li iHTErpoBaHi IHCTPyMEHTH Oi3HeC-aHANITHKH, Taki sk Power BI
ta SSRS, 3a6e3neuytoTh JUHAMIYHE 3BITYBaHHS Ta aHATITUKY s KiIieHTiB. Hegomikom

€ Te, 10 BUTPAaTH Ha JIIEH3YBaHHS KOPHOPATHBHOI Bepcii MOXYTh OYyTH JIOBOJI
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BUCOKMMH. KpiM TOTO, MOXJIMBa BIJHOCHO BHCOKA CKJIAIHICTh OIAHYBAHHS JaHOI
CVYBJl niis cnemiamicTiB, HE 3HaHOMHUX 3 €KOCHCTeMOI0 Microsoft.

PostgreSQL — me Oe3komToBHa 00’ekTHO-persiiina CYBJ 3 BiakpuTum
JDKEpETbHUM KOJIOM, BiJIOMa CBOEIO PO3IIMPIOBAHICTIO Ta MiATPUMKOIO K PENALINHUX,
Tak i He pelAuiiiHux Mozeneil manmux. Ii posmMpeHi TMNM JAaHUX Ta MOKIMBOCTI
IHJIEKCYBaHHA pPOOJIATH il YyJOBO aJalTOBAaHOIO [0 PI3HOMAHITHHX 3aBaaHb [5].
PostgreSQL mosxe mparroBat Ha BCiX OCHOBHUX OTEPAIIMHUX CUCTEMaX, BKIIOYAIOUN
Linux, FreeBSD, OpenBSD, macOS 1 Windows, 1 3qaTHa 00poOsiTH HU3KY POOOUUX
HABaHTa)XCHb Bl OKPEMHUX MalllMH JI0 CXOBHII JaHUX a0o BeO-cepBiciB 13 OaraTbma
OJIHOYACHUMH KOpHUCTyBayaMu. MOXJIMBI HEHOJIKU: BIJIHOCHO BHCOKa CKJIQJHICTh
OIAaHYBaHHS, a TAKOX HEBEJIMKA KIUJIBKICTh CIEIIaNICTIB, 1[0 MAalOTh JOCBiI poOOTH 3
nanoto CYB/I, oCKiTbKY MOMUT Ha 1[I0 CUCTEMY OYaB 3pOCTaTH BIAHOCHO HEIIOAABHO.
Kpim TOro, y cepemoBuiiax i3 BHCOKOIO KUIBKICTIO Tpan3akiiii PostgreSQL moxe
noTpeOyBaTH JT0JATKOBOTO HAJAIITYBAHHS JIJIsl ONITHMAIIBHOI ITPOTyKTUBHOCTI.

[licna ornmsany Haiipo3noBcropkeHimmx pemsuiiianx CYBJ[ Oyno BupimeHo
BUKopucTOBYBaTH 00’ ekTHO-pesiiiny CYBJ[ PostgreSQL. Posrisimemo HaiOinbin
Baromi apryMeHTH Ha KOPUCTh BUKOPUCTAHHS JAHOI CUCTEMH TSI 3aI0BOJICHHS TTOTPeO
SIK MaJIMX, TaK 1 BEJIMKUX I1IPUEMCTB.

[Tepmr 3a Bce, cmig 3ayBakuTH, 10 PostgreSQL € 0e3KOMTOBHOIO CHCTEMOIO 3
BIJIKDUTUM KOJOM, IO A03BOJIsIE MOIU(DIKYBaTH ii M yHIKaJdbHI MOTPeOH 3aMOBHUKA
Ta poOUTH TI JTOCTYIHOIO JJIsi BUKOPUCTAaHHs Oe3 ineH3iiiHux Butpat [6]. Lle mMoxe
OyTH BU3HAQYHUM (PAKTOpPOM JUIsi HOBOCTBOPEHMX MiANpHeMcTB. Ilpu upomy,
PostgreSQL mpononye Oaratuii HaOlp (YHKIIOHATBHUX MOXJIMBOCTEH, BKIIOUYAIOYU
HiATPUMKY PI3HOMAHITHUX THINB AaHUX [7], CKIAQAHMX 3aluTiB, MPOIEAYp, TPUTEPIB,
reONpPOCTOPOBUX JIAaHMX Ta 1HIMX MoJauBocTer. Lle poouts PostgreSQL raHyukum
IHCTpYMEHTOM 11 OOCTYrOBYBaHHSI pI3HUX CHCTEM, BKJIIOYAIOUM BeO-I0JATKH,
aHAMITUYHI CUCTEMH, CUCTEMU KEepyBaHHS KOHTEHTOM Ta iHmIl. He MeHI 3Ha4HOIO
nepeBaroro € mupoki MoxinBocti MacimtadOyBands nanoi CYB/I. PostgreSQL MoxxHa
MacmTabyBaTH sIK IMiJl HEBEJIUKI JOJIaTKH, PO3paXx0OBaHi Ha OJTHOTO KOPUCTyBada, TaK 1

JUIS TIOTPEeO BEIMKUX KOPIOPATUBHUX CHUCTEM 3 O€3JIYYI0 KOPUCTYBAYiB 1 BEIMKUMHU
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oOcsiramu fgaHux. BoHa miaATpuMye pi3HI METOAM MaciiTaOyBaHHS, BKJIIOYAIOUU
TOPU30HTAJIFHE Ta BEPTUKAJIBbHE MacmTaOyBaHHS, a TAKOXK PEIUTIKAIIO0 Ta PO3MOILT
TaHUX.

Bapto takox BigzHauntH, mo PostgreSQL mae BenuKky CHiIBbHOTY pO3pPOOHHKIB
Ta JIOBIY ICTOpiI0 PO3POOKM Ta TECTyBaHHS, IO 3a0e3ledye IIBHIKE BHUIPABICHHS
NOMHJIOK Ta 00’€MHY JOKyMeHTallito. Lle Takok 3yMOBHWIJIO TOTY>KHI MOKJIHBOCTI
PostgreSQL  nmns  imterpamii 3 immumMu  CYBJ[, OiGmiorekamMmu Ta MOBamMu
porpaMyBaHHSI.

Omxe, 11 po3poOKK 0a3u JaHUX OpraHizallii y Mekax JaHoi TUIIJIOMHOI poOOTH

obpano CYB/] PostgreSQL.

1.3. OorpynryBanns Bu6opy OC nis posropranns CYB/]

PostgreSQL e GaratomatdopmHoro cucteMoro. BoHa 371aTHa npairoBaty Ha BCiX
PO3IOBCIOJIKEHUX OMNEepaliiHuX cucTteMax, Bkitodaroun Linux, FreeBSD, OpenBSD,
macOS ta Windows [8]. OnHak [uist 3py4HOCTI po3ropranHs Ta HamamryBaHas CYB/I,
a TakoX e(eKTUBHIIIOI poOOTH 0a3u JaHUX OpraHi3allii, BapTo 0OpaTH OJIHY KOHKPETHY
OC, sixa 3 MPaKTUYHOI TOYKHU 30PYy € OJIHIEI0 3 HAHONTUMAJBHIIIMNX JIJI1 PpOOOTH JTaHOi
CYB/.

Icropuuno PostgreSQL po3pobisitacs B mepiiry depry 3 orisgay Ha Unix-moaioHi
cuctemu, 1 mpu po6oTi Ha OC cimeiictBa Windows BoHa pealtizye Ty camy apXiTeKTypy.
[le o3nauae, mo B mporieci ii poOOTH BUKOHYIOThCS HHU3KM ONEparliii, 10 He €
npupogaumu st OC cimeiictBa Windows. JIOTiYHO MPUITYCTUTH, 110 HA OJHOMY M
ToMy X oOnagHaHHI PostgreSQL mparfoBaTuMe Jeio INBUIIIE I KEPIBHUIITBOM
Unix-moxionoi OC. B wmamn gui Oijgemmicts onrumizamin  ganoi CYBJ]  Takox
OpIEHTOBAaHI B MepIly 4epry Ha po0oTy B cepemonuii Unix [9]. He mMeHm BaiMBHM
daktopom € Te, mo mnpu BuKopuctaHHl PostgreSQL nHa Windows OuibIIiCTh
AHTUBIPYCHUX MPOAYKTIB OyIyTh BUXOJUTHU 3 Jaay, OCKUIbKM BOHM HE aJanToBaHi A0
TAKOro THUIy POOOYOro HABAaHTAXKEHHS (HAMPUKIAM, TUCAYA PIZHUX MPOLECIB, SIKI
YUTAIOTh 1 3aMKCYIOTh JIaHI Y OJWH 1 TOW camuii (paitnm depe3 pi3Hi ACCKPUNTOPH). 3

OrJsiAy Ha 1e Oyso BupilieHo 30cepenutucs came Ha Unix-noaionux OC.
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B cBoto uepry, cepen Unix-noaibuux OC Oyino Bupimeno obpatu came Ubuntu
Server, sika JOBOJII YaCTO BUKOPHCTOBYETHCA [JIsl PO3TOPTAHHS CEPBEPHUX JOIATKIB.
Cepen ocHoBHHX mepeBar naHoi cepBepHoi OC MOKHA BiI3HAYUTH OE3KOIITOBHICTH
Ji1eH3ii, BITHOCHO MPOCTHIA MPOIIeC BCTAHOBJICHHS T4 OHOBJICHHSI CHCTEMHU Ta OOIIHPHY
nokymenranito [10]. Ubuntu Server HajmaroThCsl peryisipHi OHOBJICHHS OC3ICKH Ta
niaTpumka tpusaioro tepMminy ais Bepcid LTS (Long Term Support). Lle 3a0e3neuye
Oe3meky Ta CTaOUIbHICTh OMNEpaliiHOI CHUCTEMH MPOTATOM TPHUBAJIOrO 4Yacy, IO
BaXUIUBO ISl KPUTHYHUX cepBepiB 0a3 maHumx. OKpemMo BapTO BiA3HAYUTH (AIOBY
cucremy ext4, mo BukopuctoByeTrbcsi B Ubuntu Server 3a 3amoBuyBaHHsIM. BoHa
3a0e3nevyye BUCOKY IIBUAKICTh BBEJCHHSI-BUBEACHHS, 0 € BAXKIUBUM s 0a3 NaHUX,

OCKIJIbKH B HUX YaCTO BHUKOHYIOTBCA onepaui'l' YUTaHHA Ta 3aIlIUCY JaHUX.

BucHoBKH 10 mepmioro po3airy

B nanomy posaini Oysio po3rJIIHYTO 3arajibHI XapakTEPUCTHKU PESIidiHuX 0a3
JaHUX, TPUYMHMA iX BUHUKHEHHSI Ta mepeBard Iii€i koHreniii. Po3risiHyTo Takox
po3mnoBcrokeH1 peanizaili pensuiiitnux CYB/] ta acnektu ix 3actocyBaHHs. B sxocTi
CYBJl nns po3pobku 06a3um ganux Oyno oOpaHO 00’ €KTHO-PENAIINHY CHUCTEMY
PostgreSQL. B sxocti kmrouoBoi mepearn manoi CYBJl Oyno BiI3HA4YE€HO IOCHTH
IIUPOKY (YHKIIOHAJIBHICTh MpPU TOBHIM OE3KOIITOBHOCTI CHUCTEMH. Takoxk OyJo
mpoaHanizoBaHo cymicHicTh PostgreSQL 3 naitposnoBcromkenimumu cepepaumu OC,

MICJIS YOTO B SIKOCTI cuctemu it posroptanus CYBJI Oyno o6pano Ubuntu Server.
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PO3/ILJ 2. MPOCKTYBAHHS BA3M JAHUX, NIATOTOBKA POBOYOIO
CEPEJIOBUIIIA

2.1. IIpoekTyBaHHA TAa0JHUIb TA 3B’A3KIB Mi’K HUMU

baza maHuX mpoOEKTyBaTHMEThCS SIK CKIIao0Ba iH(QOPMAIIHOT CHCTEMH KaJapOBOi
arenmii. KagpoBa areHiiist — 1me oprasiszailis, o HaJa€ MOCIyTy 3 Madopy MepcoHay
JUIsE pOOOTOAABIIIB Ta MOMIYKY pOOOTH JIJIsl MPETEHACHTIB.

HaiiBaxnmuBimmii KpoK Mpy MPOEKTyBaHHI 0a3uM JaHUX — BU3HAYEHHS KITFOYOBHUX
MOHATH MPEAMETHOI 00JacTi, BIAMOBIAHUX TaOmuIh 1y 30epiranHs iH(opmarllii mpo
HUX Ta BU3HAYEHHS 3B 3KIB MK [IUMHU TaOIUIIMH. B pemsiiiinux 6azax JaHUX 3B’ SI3KH
MDK TaOJHISIMU BCTAHOBIIIOIOTHCS 3 BUKOPUCTAHHSIM TIEPBUHHUX Ta 30BHIIIHIX KJTIOYIB.
[MepBunHMIA K1r04 (aHTII. primary key) — e mose abo CyKymHICTh HOJIiB (CTOBIIIIB), IO
OJTHO3HAYHO i7ICHTU(IKY€E KOXKHUI 3amuc Tabauil. 3o0BHIiMHIK Kitou (anr. foreign key)
— 11e noJie a00 CYKYIHICTh MOJIIB, 110 MOCUJIAIOTHCSA HA TIEPBUHHI KJIIOY1 1HIIOT a00 Ti€l
K Tabmuii, TOOTO MICTATH B CcO01 3HAYEHHS, IO OOOB’SI3KOBO MPHUCYTHI B IOJISAX
MIEPBUHHOTO KJIoua Ifi€l Tabsmimi. Taka KOHIEIIS Mae Ha3BYy MOCHJIAIbHA IUTICHICTD
(anrm. referential integrity).

B PostgreSQL nepenbdadyeHo MIMPOKHIA CIEKTP TUIB JAHUX JUIsI BU3HAYEHHS
CTOBIILIB TaOJMIb: YWCIOBI, CUMBOJIBHI, TUIM JaTH 1 Yacy, reoMeTpuyHi Tomo. B

MeXxax J1aHo1 poOOTH Oy1yTh BUKOPUCTOBYBATHUCS NIEPEBAXKHO TaK1 THUIIH:

integer (int) — i yKca, Ha 30epiraHHs SKUX BiIBOAUTHCS 4 OalTH

— serial — Integer 3 aBTOIHKpEeMEHTOM

— character varying(n) (varchar(n)) — HaOip CHUMBOJIB 3MIHHOI JOBXHHHU 3
OOMEKEHHSM B N CHMBOJIiB

- text — HaOip cCMMBOJIIB HEOOMEKEHOI JIOBKUHU

— boolean — noriunuit TrIm, 110 BU3HAYAE BA MOXJIMBUX cTaHu: true (“ictuHa’) abo
false (“xu6bnicTp”)

- date — maTu, 3a 3aMOBUYYBaHHSM B hopMarti “pik-MicsIiib-AeHb”

— timestamp — mitka yacy Unix
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[lepmr 3a Bce HEOOX1AHO BU3HAYUTH TAOJUIlIO, B AKIN 30epiraTUMETbCs TEXHIYHA
iH(opMalis mpo KopuctyBadiB cuctemu (USers). Lli nqani BKIIIOYAOTh iM’s1 KOPUCTYBayva,
Xell TMapoio, aApecy eNeKTPOHHOI TOIITH, a TaKoXX NPU3HAYEHHS, JaTy 1 dYac

CTBOPEHHsI 00JTIKOBOTO 3amucy. Jlana Tabmuiis He MaTUME YKOTHUX 30BHIITHIX KITFOYIB.

CrpykTypy Tabmuii USers onucano B Tadmui 2.1.

Taomung 2.1

Crpyxkrypa Tabmuii «Kopucrtysadi» (USers)

Ha3zBa moasi | Tunm gpanmx | PK | FK Onuc moJs

id serial + | - | InentudikaTop 3amucy

username varchar(50) - - | IM’s kopucTyBaua

password varchar(100) - - | Xem mapoito

email varchar(150) - - | Anopeca eneKTpOHHOI OIITH

role varchar(20) - - | [Ipu3nadyeHHsa 00JI1KOBOTO 3aMUCy
created _at | timestamp - | - | [darai4ac CTBOpEHHs OOJIKOBOTO 3aIHCy

Hacrtymna taGimis Mae Ha3By job_seekers (ta0i. 2.2). BoHa mpusHaueHa Jyist

30epiraHHs MEePCOHATILHUX JIAHUX TUX KOPUCTYBAYiB, 10 € MpeTeHaeHTamu. J[o Takoi
iH(dopmarllii MOKHa BIJHECTH: 1M’sl, TPI3BUILE, ATy HAPOKEHHS, HOMEp TenedoHy,
JlaHl TIPO OCBITY, JOCBiJ Ta HAaBUYKU MpeTeHAeHTa. OKpiM I[bOro, KOKEH 3aluc Mae
MICTUTH TIOCWJIAHHS Ha CITY»O0BY 1H(opMaIlito npo kopucryBaya. s mporo tabiauis
job_seekers mae oavH 30BHIIIHIN KIF0Y — moJie USer_id, 3a SsKUM BOHA MOCHJIAETLCS Ha

TaOIULFO USErs.

Ta6mmrs 2.2
Crpykrypa tadmuii «IIperenaentn» (job_seekers)

Ha3zBa moassi | Tum manmx | PK | FK Onuc nmoJasn
id serial + | - | Inentudikarop 3amucy
user_id integer - | + |IlocumanHs Ha TaOJIHIIO USErS
name varchar(50) - - | Im's
surname varchar(50) - - | IIpi3Buiie
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[Tponosxkenus Tadbmmii 2.2

Hazpa mosist | Tum ganux | PK | FK Onuc moss
birth_date date - Jlata HapOKEHHS

phone varchar(30) - Howmep Tenedony

education text - [adopmartis mpo ocBiTy
experience text - JlocBiI IpeTeH IeHTa

skills text - HaBuuku npeteHacHTa

Jlns 30epiranHs iHdopmallli mpo poOOTONABIIB TaKOXK HEOOXITHO BiJIBECTH

okpemy Tabmuiro (employers). B Hiit MaroTh 30epiraTucs Taki JaHi: Ha3Ba KOMIIaHii,
MOCWJIAHHS Ha CIY>KOOBI JaHl KOpPHUCTyBaya, YHUCENbHICTh IITaTy, KOHTAKTHUI HOMEp
teneoHy, IOpuaNYHa ajpeca, aapeca BeO-caity (Tadm. 2.3). Tabmuusa employers, sk i

tabnus job_seekers, mae 30BHIimIHIM Kooy USer id, 3a sSKMM BOHa ITOCHJIA€THCS Ha

TaOJIULIO USErs.

Taomurg 2.3

Crpykrypa tadsmii «PobdoTonasiti» (employers)

Ha3Ba nmoas Tun nanux | PK | FK Onuc moJs
id serial + | - | Imentudikarop 3anucy
user_id integer - | + | IlocumanHs Ha TaOJIHIIO USErS
company_name | varchar(100) - - | Ha3Ba xommanii
staff_size integer - - | KimbkicTh mpariiBHUKIB
phone varchar(30) - - | KonTaktHuii HOMep Tenedony
address varchar(150) - - | Opuauuna agpeca
website varchar(150) - - | Anpeca BeO-caiTy

Tabauis vacancies (ta0m. 2.4) nmpu3HaveHa ajis 30epiraHHs JaHUX MPO BaKaHCII.
CTOCOBHO KOKHOI BakaHCIi 30epiraloThbCsi HACTYIHI BIJOMOCTI: Ha3Ba, MOCUJIAHHSA Ha
poboTtoaasiis, iHdGopMallis Mpo 3apoOITHY TUIaTy, 000B’SI3KM Ta BUMOTH JI0 KaHIUJaTa,

dbopma 3aifHATOCTI, JlaTa Ta 4ac PO3MIIIECHHS BaKaHCiI Ta BHECEHHS OCTAHHIX 3MiH.
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Tabmung vacancies mae 30BHinIHINA Kirou employer id, 3a skuM BOHA IMOCHIIA€THCS Ha

taoymiro employers.

Taomurg 2.4

Crpykrypa Tadbmui «Bakancii» (vacancies)

Ha3Ba nmoust Tun nanux | PK | FK Onuc nosst
id serial + | - | InentudikaTop 3amucy
employer _id integer - | + |Ilocunanus Ha Tabymiro employers
title varchar(150) - - | Ha3Ba BakaHncii
salary varchar(50) - - | 3apo0iTHa TuTaTa
responsibilities | text - - | O60B’s13KM MpaIliBHUKA
requirements text - - | Bumoru
IS_remote boolean - - | Ym € poOoTa BiJ1aJICHOIO
created_at timestamp - - | [lara i yac po3milieHHs
updated_at timestamp - - | JlaTa i 4ac OCTaHHBOTO pearyBaHHs

Tabnuus responses (tad:. 2.5) npusHadeHa JJig 30epiraHHs BIATYKIB HAa BaKaHCII.

Koxxen 3amuc 1miei Tabiauill Mae MICTUTH TOCWUJIAHHS Ha TPETEHJEHTAa, 110 HaJiciaB
BIJITYK, MOCWUJIAaHHS Ha BIJAMOBIIHY BaKaHCIIO, CTaTyC Ta JaTy ¥ Yac HaJCUIAHHS
BiAryKy. BiamoBigHo, TabuIs reSPONSeS mae aBa 30BHIIIHIX Kiroua: job_seeker id, 3a
SKUM TIOCHIIa€Thes Ha TaOmwmiro job seekers, i vacancy id, 3a SKuM IOCHIIA€THCS Ha
Tabuuiro vacancies.

Tabmuis 2.5

CtpykTypa Tabmuii «Biarykm» (responses)

Ha3Ba noas Tun nanux | PK | FK Onuc noJs
id serial + | - | InerTHdikarop 3amucy
job_seeker_id | integer - | + |Ilocunanus Ha Tabnmito job_seekers
vacancy _id integer - | + | [Nocunanus Ha TaOIHUIIO Vacancies
status varchar(20) - | - | Craryc BiIryky
sent_at timestamp - - | Jlara i yac HaJCHJIaHHS
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Tabmuuss recommendations (tabn. 2.6) mnpu3HadeHa s 30epiraHHs

peKOMEHaIlid, HaJaHWX TMpeTeHACHTaM  CHiBpoOiTHMKamu  areHmii. KosxHa
pPEeKOMEHAIllS XapaKTEePU3Y€EThCsl TaKUMU JTaHUMH, SK TMOCHUJIAHHS Ha TMPETCHJCHTA,
SKOMY TMPHUCBSYEHAa PEKOMEHAIlisl; MOCHJIAHHS CIIBPOOITHHUKA areHIlii, o € aBTOpOM
pekoMeHfaIlli; TOCWJIaHHS Ha BIAMOBIAHY BaKaHCIO, BAMITKAa MNpo Te, 4u Oyja
peKOMEH Iallis IPUHATA Ta Jarta i yac 11 HajacwianHsa. TaOmuig recommendations mae
oJlpa3dy TpH 30BHIIIHIX Kitoda — Job_seeker id, adviser_id Ta vacancy_id, 3a skumwu

BOHA IMOCHJIAETHCS Ha TaOuili job_seekers, Users Ta vacancies BiAmoBigHO.

Tabmuis 2.6
CrpykTypa Tabmuni «Pekomennariii» (recommendations)

Ha3Ba moas Tun nannx | PK | FK Onuc mouas
id serial + | - | Imertudikarop 3amucy
job_seeker_id | integer - | + | INocunanus Ha Tabnumo job_seekers
consultant_id integer - + | [TocuianHas Ha TAOIUIIO USErS
vacancy _id integer - | + | [locunanus Ha TaOJIMIIO Vacancies
IS_accepted boolean - - | Un npuiHATO pEKOMEH/IAIIIFO
sent_at timestamp - - | JlaTa i yac HaJaCUIaHHS

Octanns tabmuns (Messages) nmpusHaveHa i 30epiranHs MOBiIOMIICHbD, SKUMHU
OynyTh OOMiHIOBAaTHCA MK CO00I0 KopucTyBauyli. BoHa MICTHTH HACTYIMHI JIaHi:
MIOCWJIAHHSI Ha KOPUCTYBaya, 10 HaJicjaB MOBITOMIICHHS, 1 KOPUCTyBava, SKOMY BOHO
NPU3HAYCHO, TEKCT MOBIOMIICHHS i JaTy i 4ac HajacwiaHHs (tadi. 2.7). Tabmuis Mae
JBa 30BHINIHIX Kiroya — sender id i receiver_id, 3a sKUMH MTOCHIIAETHCS HA OJHY M Ty
camy TaOJIHIIIO — USETS.

Ta6mmrs 2.7

Crpykrypa Tabmuii «IloBimommenns» (messages)

Ha3ea moas | Tun pannx | PK | FK Onuc moJs
id serial + | - | Inentudikarop 3amucy
sender_id integer - | + | [locunanus Ha BiAnpaBHHUKA (TaOIMIIST USErS)
Tenciposcoruii T.B. Apx.
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[Iponosxxenns tadnuii 2.7

Ha3zpa nmoasi | Tun nanmx | PK | FK Onuc moJss

receiver_id | integer - | + |IlocunanHs Ha oTpuMyBaya (TEK TAOJIUIT USErS)
content text - - | TekcT TOBIIOMIIEHHS

sent_at timestamp - - | JlaTa i yac HaJaCUIaHHS

Ha pucynky 2.1 300paxkeHO Jiarpamy «CYTHICTb-3B’SI30K» CIIPOEKTOBaHOI 0a3u

JIAHUX, 3 TO3HAYEHHSIM BCIX 3B’SI3KiB MI)K TaOJIHIISIMH.

id 2

content NN

— & de

NN

NN

NN

NN

NN

NN

NN

NN

LS

-

id 2 . oyer_id

NN

NN

Puc. 2.1. Jliarpama «CyTHICTb-3B’S130K» 0a3u JaHUX

2.2. IIpoexkTtyBaHHs PyHKIIOHAIBLHOCTI 023U JaHUX

OxkpiM BH3HAYCHHS BCIX HEOOXITHUX TAaOIMIlh JJIs1 30€piraHHs JaHUX, CIiJ TaKOXK

MPOJAyMAaTH MEXaH13MU MaHIMYJIOBaHHS IIUMH JTaHUMU, HEOOX1IH1 JJ1s1 00CTyrOBYBaHHS

Oi13Hec-moTpeOd opraxizaiii.

MpeCTaBIICHHsI, 30epeKeH] MpoIeAypH Ta QYHKIII].

JIns 1pOoro MOKHA BHUKOPHUCTATH Takl 3acobm, SK

30epexkeHa mporeaypa — 1€ Halip iHCTpykiid SQL, skuéi CTBOPOETHCS 1

30epiraerbest Ha cepBepl CYB]| nns momanbmoro BukoHaHHs. [Iporeaypu SBISIFOTH

co00I0 1MEHOBaH1 OJOKM KOHy, SIKI MOXHa 3alyCTUTH y OyIb-SKHIl 4ac 3 METOI0

BUKOHAHHS cepii omeparlid. 3a3Buyaii BOHU BUKOPHUCTOBYIOTHCS JJISI 1HKAICYJSIT Ta

I'encipoecvkuii T.B.

Tonosus O.C.
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omTuMmizamii BHKOHAHHS TIOBTOPIOBAaHMX omepariii y ©6a3i ganux. IlepeBaru

BUKOPUCTAHHA 30€pEKEHUX MPOLIETYP € HACTYITHUMHU.

1.

[HKancymsis Joriku. 30epekeHi NpoueAypHu Aat0Th MOKIMBICTh 1HKAICYTIOBATH
Oi3Hec-noriky Ha piBHI 0a3u manux. lle copormrye ympaBiiHHA Ta TIATPUMKY
dbyHkIioHany 1HGOPMAIIHHOI CHUCTEMH, OCKUIbKH BiH CTa€ 30CEpPEIHKCHUM B
OJIHOMY MICIII.

[ToBTOpHE BHKOpucTaHHs. [Iponeaypn MOXHA BUKJIMKATH HEOOXIIHY KIIBKICThH
paziB Ha pi3HHX eTanax pobotu IC. Ile no3Bossie 3MEHIIUTH TyOItOBaHHS ILITUX
OJIOKIB KOJTY.

3abe3nedueHHs] aTOMapHOCTI. Y ¢l IHCTPYKIIi y IPOLEIypl BUKOHYIOTHCSI B MEKax
OJIHI€1 TpaH3aKilii, TOMy a00 BCl BOHM OyayTh BUKOHaHi, a00 He Oy/ie BUKOHAHO
YOJIHOI 3 HHX, 1 JaHi y 0a3l MOBEpHYThCSA y MouyaTkoBHil ctaH. Lle mo3Boiisie
YHUKHYTH MOPYIICHHS LUIICHOCTI JIJaHUX B pe3yJibTaTl HEBAAJIO BUKOHAHHUX
KOMaH/I.

Bamipauia nanux. Ilpoueaypu A03BOJIAIOTh BU3HAYATH MPABUIIA IEPEBIPKU JAHUX
Ha KOPEKTHICTb Nepe] 1X 30€peKEeHHSIM.

besneka nanux. MokHa 0OMEKUTH KJIl€EHTaM Oe3MocepeIHId JOCTyN A0 TaOIuIb
1 HajgaTH NIpaBa BUKIIOYHO HA BUKOHAHHS MNpPOLEAYp, 110 BUKOHYIOTH YITKO
BU3HAYCHI Oreparllii BiJIHOCHO IIUX TaOJUIIb.

3MeHIIeHHsT 00csAry MepexeBoro Tpadiky. OCKIIBKM BECh KOJA MPOLEAYypH
30epiraeTbcsi Ha CTOPOHI cepBepa 0a3w JaHWX, OOCAT JaHUX, IO TEPEeAAlOThCs
MIXK KJIIEHTOM 1 CepBEpOM 3MEHIIYyeThCs. Lle 0coOMMBO akTyanbHO MPU 4ACTOMY
BUKOHAHHI BEJIMKUX 3aIUTIB.

[linBuilleHHSs TPOMYKTUBHOCTI. 3a paxyHOK TIOMEPEIHbOT KOMMUIAIIT Ta
30epeKeHHs] TUIaHIB BHKOHAHHS MpOLENyp, OmNepailii, 10 B HHUX MICTSIThCH,

3a3BUYail BUKOHYIOThCS IIBHUILIE, HIXK 3BUYAITHI 3aITUTH.

CrBoprotoThest  30epekeni nponenypu komangotro CREATE PROCEDURE.

Hwxde HaBeneHo mepeik Ta Omuc Iporeayp, po3poOaeHux Ui aBTOMATU3AINT JETKIX

3a/1ay B 0a31 JaHUX. 3arajioMm Il Opoueaypy MOXKHA MOJUIUTH HAa TPU TPYIIH.

1. Ipouenypu st CTBOPEHHS HOBUX 3aIKCIB B TAOJIUIISIX.
Tenciposcoruii T.B. Apx.
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2. Ilpomenypu njisi OHOBIICHHS B)XKE HASIBHUX 3aIHCIB.

3. Ilponenypu nis BugaIeHHS 3alHCIB.

[lepmr 3a Bce BapTO BU3HAYUTH MPOLEAYPH sl 30€peKCHHS HOBHX JaHUX B

tabmuiax (tabmn. 2.8). 1l mpouenypu 1HKanCyNlrOOThH oOMmeparlii BCTaBKH JTaHUX

(INSERT), a ix mapameTpH BIANOBIZAalOTh MapaMeTpaM O0’€KTiB Ta CyO’€KTIiB, IS

30epeKeHHs SIKUX BOHU MPU3HAYCHI.

Taomug 2.8

[Tponenypu st 30epekKeHHS HOBHUX 3aIHCIB

Ha3zBa Tadanus Mapamerpu Onuc napamerpis
add_user users username IM’st KOpucTyBaua
password [Maposb
email Apeca eJ1. IOLITH
role Tun kopucTyBaua
add_job_seeker job_seekers user_id [TocuanHs Ha KOPUCTyBavya
name Im’s
surname [IpizBumie
birth_date Jlata HapoHKEeHHSI
phone Howmep tenepony
education [H(opmartist mpo ocBiTY
experience [H(popmartis mpo T0cBig
skills [H(opmartis mpo HABUYKH
add_employer employers user_id [TocunaHHs Ha KOpHCTyBaya
company_name | Ha3pa
staff_size KinbkicTh mpariBHUKIB
phone Howmep tenedony
address Anpeca
website Be6-caiir
add_vacancy vacancies employer_id [Mocunanus Ha poOOTOAABIIS
title HasBa Bakancii
salary 3apo0iTHa riaTa
responsibilities OO60B’s13K1
requirements Bumoru 110 npeTeH/1eHTiB
Tenciposcoruii T.B. Apr.
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[TpomoBxenHs Tabnwmii 2

.8

Ha3zBa Taoauus IMapameTpu Onmuc napamerpis
add_vacancy vacancies is_remote Yu € poboTa BigganieHo0
send_response responses job_seeker_id [TocunanHs Ha MpeTeHICHTA

vacancy _id

IlocunaHHs Ha BaKaHCIIO

recommend_vacancy

recommendations

job_seeker _id

Ilocunanns Ha IMpETCHACHTA

consultant_id

Ilocunanns Ha KOHCYJIbTaHTa

vacancy _id IMocunanHs Ha BaKaHCIiO
send_message messages sender_id ITocunanHs Ha BiaIpaBHUKA

receiver_id [TocunanHs Ha OTpUMyBaya

content TekcT oBIAOMICHHS

Hacrynna rpyma npouenyp (tabmn. 2.9) mpusnadena nisi moaudikaiii BKe

HasBHUX B TaOiumsax maHux. IleprmiuM mapamMeTpoM IUX MPOIEAyp € iaeHTUdIKaTop

(MepBUHHMI KITIOU) 3aMKCY, a 1HIII HapaMeTpy MPUHMAIOTh 3HAYEHHS, 110 3aHOCATHCS B

TIOJIS 3aIMKMCY 3 BIJAMIOBIIHUM 17eHTH(IKaTOpOM.

Ta0mung 2

[Tpouenypu 71t OHOBJICHHS HAsIBHUX 3aITUCIB

9

Hassa Tabanuns ITapamerpu Onuc napamerpis
update_user users user_id InenTudikarop KopuctyBaya
username IM’st KOpHCTYyBaya
email Anpeca 1. omTH

update_job_seeker

job_seekers

job_seeker _id

InenTudikarop nmpereHaeHTa

name Im’s

surname [Ipi3Bume

birth_date Jlata HapoKEHHS

phone Howmep tenedony

education [H(bopMmaltist Tpo OCBITY

experience [Hdopmariis mpo 1ocBifg

skills Indopmariis mpo HaBUUKH

update_employer employers employer_id InenTudikarop podOTOaABIIS

company_name Haspa

staff_size KinbkicTh mpariBHUKIB
Tenciposcuiui T.B. Apr.

o061 O.C. KKIKB.KP.6 — 123 - 04 - T13 24
3un. | Apx. Ne dorym. Hionuc | fama




[Tponosxenus Tadbmmii 2.9

Ha3zBa Taoauus ITapameTpu Onmuc napamerpis
update_employer employers phone Howmep tenedony
address Anpeca
website Beb6-caiirt
update_vacancy vacancies vacancy _id InenTudikarop BakaHcii
title Haspa Bakancii
salary 3apobiTHa 1u1aTa
responsibilities O00B’s13k1
requirements Bumoru 10 npeTeH/1eHTiB
is_remote Ywu € poboTa BiggaICHOO
update_response responses response_id Inentudikatop BiAryKy
status Cratyc Binryky

update_recommendation

recommendations

recommendation_id

Inentudikarop pekomeHaamii

is_accepted Yu npuitHATO pEKOMEHIALII0
update_message messages message_id InenTrdikaTop mocuIaHHsS
content TekcT oBIHOMIICHHS

Tpets rpyna nporeayp npu3HaueHa Juisl BUJAICHHS 3amuciB 3 Ta0auip. Koxua

Taka Ipoleaypa npuiMae JuIle OJIMH mapaMeTp — 1eHTU(hIKATOp 3aMuCy, 10 MiIsIrae

BUJIAJICHHIO. TakKuM 4YMHOM, OYyJI0 BU3HAYEHO HACTYITHI IPOLIEAYPH:

- delete_user — mst Tabnuii «Kopuctysadiy»

— delete_job_seeker — nns Tabmuni «IIpeTeHmeHTHY

— delete_employer — gys Tadmuii «PodoTomaBIi»

— delete_vacancy — mis tabnuiri «BakaHcii

- delete_response — mst Tabauimi «Biarykm»

- delete_recommendation — myst Tabmuii «PexomeHamii

- delete_message — mist Tabnmii «I10BiTOMITEHHSD

Oynkiis B PostgreSQL — 11e iMeHOBaHU# 010K KOy, IO MpUiMa€e AaHl B SKOCTI

apryMeHTIB, BUKOHY€ Hallp omepauiid 1 MOoBepTae pe3yJbTaT MNeBHOro tumy. Jus

cTtBopeHHs PpyHK1iM BukopructoByeThes komanna CREATE FUNCTION.

I'encipoecvkuii T.B.

Tonosus O.C.
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3BakarouM Ha CTPyKTypy Tabmumi «KopucTtyBadi», Mae CEHC BHU3HAYHTH
¢GyHKIII0, 10 TOBEpTaTUME BCl JaHI KOPUCTyBaya 3a HOro 11eHTU(IKATOPOM, OKpIM
napoyiro. Xoua Tapoyi ¥ 30epiraTUMYThCSl Yy BHIJISAI XElly, HajgaBaTH OyIb-SIKUM
KOPHUCTYBa4aM JIOCTYII IO HUX € 3aBUM PU3UKOM. ToMy [ O€3MEeUHINIOro JOCTYIY 110
JaHUX KOPUCTYBAdiB CIIiJ BH3HAUUTH (pyHKIifo ShOw_user (tabma. 10), ¥ Hamatu ycim
KOpHCTYBauaM JOCTYN BHKJIIOUHO N0 Ii€l QyHKIi, a 6e3mocepeaHii meperis JaHuxX
TaOIuII USErs, BKIII0Yaro4n moje Password, 3a00poHuTH.

[Ile omHUM KOpHCHUM pilIeHHSM OyJe BU3HAUYCHHS (YHKIIII, 110 OOYMCITIOE BIK
MIPETCHICHTA HAa OCHOBI HOTO AT HAPOKCHHSIM CTAaHOM Ha MOTOYHY JaTy. 30epiraTu
BIK 0€3I0CEepEIHbO Y BUTJISA/1 KUUIBKOCTI POKIB HEPALIOHAIBHO, OCKUJIBKU HOT0 3HAYEHHS
JUIsL KOKHOTO KOpHCTyBaua MOTpiOHO Oyje MepioJgudHO OHOBIIOBaTH. BojHouac,
MpaliBHUKAaM areHilii Ta poOOTOAABIAM JJIsl CIPOIIEHHS BiI0OPY NMpETEHEHTIB 0yJio O
3py4HO 0auuTH came iXHIi BIK, a HE JIaTy HapOo/KeHHA. TakuM 4MHOM OYyJI0 BHPIIIECHO
BU3HAYUTH IIe oHy (yHkiro — calculate_age (tab:x. 2.10).

Tabmung 2.10
®dyHKII1, 110 Oy1yTh CTBOPEHI B 0a31 JaHUX

Hasga Bxigni mapamerpu Tunu napamerpiB | Tun pesyabrary
show_user InenTudikaTop kopuctyBaua | integer table
calculate_age | JlaTy HapoKeHHS date integer

[IpencraBnennss — ne imeHoBanmii SQL-3amuT, mo 30epiraeTbecs Ha cepBepi
CYB/I. BoHO BUKOHYETHCS, KOJIM Yy 3O0BHIIIHBOMY 3alldTI BKa3ye€ThCAd HOro im’s.
[IpencraBineHHss MOKHAa TOAUIMTA HaA JBa THUMIM: BIPTyajbHI Ta MaTepiani3oBaHI.
BiptyanbHi, a0 * 3BUYaifHI TIPEICTABICHHS 30€pIiraloThCs JIMINE SIK KOJ| 3aluTiB, 0e3
pe3ynbTaTiB iXHKOI poOOTH. Pe3ynbTyroui HaAOOpH TaKuX MPEACTaBICHb (HOPMYIOTHCS
npu KOXXKHOMY iX BHKOHaHHI. Ha mpoTuBary mnpomy, pe3ynbTylodi HabopH
MaTepiaai30BaHUX TMPEJCTaBICHb 30epiraloThCsi B 0a3i JaHUX SK 3BUYAMHI TaOJMII.
JlocTyn 10 iXHIX JaHUX, SIK MPaBUIIO, BIIOYBAETHCS CYTTEBO LIBUIIE, HIXK y BUIMAJKY 3
0a30BUMH TaOMUIIMU YW 3BUYAMHUMH TpencTaBieHHsMH. OmHaK, IS TiATPUMKA

aKTyaJIbHOCTI IIMX JaHHWX, MaTepiaji3oBaHi MPEICTaBICHHS HEOOXIAHO OHOBIIOBATH

Tenciposcoruii T.B. Apx.
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KOKHOTO pa3y, KOJHM y TMOB’S3aHUX 3 HUMHU TaOMUIAX BiAOYBalOTHCS 3MIHM, a OTXKE,
oreparlii OHOBJICHHS JaHUX B TAKOMY BUMAAKY OyyTh BUKOHYBATHCS TOBUIBHIIIIE.

JUis TOJIETHIEHHS OTPUMaHHSA JaHMX Ta IX aHalizy OyJo BH3HAYEHO
NPECTaBICHHS ISl BiAOOpaXKeHHsI HACTYIHOI 1H(OpMaIlii: JaHl Npo MPETEHACHTIB Ha
poboTy pazoM 3 iX BIKOM; BakaHCii Ta poOOTOAaBIIl, IO iX PO3MICTHIIM, PO3IIMPECHA
iH(opMallis mpo BIATYKH, 10 BKIIOYAE JaHI BIAMOBIAHUX MPETEHJICHTIB Ta BaKaHCIH;
peKOMeHIaIlli MPEeTeHIeHTaM BiJ CHiBPOOITHUKIB areHIli; MOBIJOMIICHHS Pa3oM 3 iX
BIAIIPAaBHUKAaMU Ta oOTpuMyBadyamu (Tabn. 2.11). [Insg cTBOpeHHsA IpencTaBJIECHb
BUKOpHCTOBYeThesa koManga CREATE VIEW.

Ta6mums 2.11

Hpe,Z[CTaBJIeHH}I 0asu JaHHUX

Ha3Ba Tun Ba3oBi Tadoaunmi Ilo BinoOpazkae

job_seekers_with_age Bipryanene | job_seekers JIaHi PO MPETCH/ICHTIB

pa3oMm 3 iX BIKOM

vacancies_employers Bipryaneae | employers, vacancies BakKaHCil Ta poOOTOaBIIIB,

10 iX PO3MICTHIIH

responses_ext Bipryaneue | job_seekers, responses, posiupeny iHhopmariiro
vacancies PO BIATYKH Ha BakaHCIi
recommendations_ext Bipryanmsre | recommendations, peKoMeHaalii Bix

job_seekers, users, vacancies | criBpoOITHHKIB areHIii

messages_users BipryansHe | messages, users MOBIJTOMJICHHSI pa30M 3 iX
BiJIIIPaBHUKAMH Ta

OTpUMYBa4aMu

HaBenenwnii BuIlle mepeiik 30€peKeHUX Mpoueayp, (PyHKIIH Ta MpeacTaBieHb
HaJla€ HEOOXITHMM 1 JOocTaTHIA (DYHKIIIOHAN ISl 3pYYHOTO KEpPyBaHHS Ta MEPErJisiay

nanux IC opranizarmii.

2.3. Po3po0ka mosiiTUKHM pO3Me:KyBaHHSA J0CTYILY
Jlist aBropu3anii Ta aBTeHTU(iKalli B PostgreSQL BUKOPHUCTOBY€ETHCSI KOHLICTILIIS
«poueit». B mporieci BcranoBieHHst Ha cepepi CYDB/I 3a 3aM0oBUyBaHHSM CTBOPIOETHCS

poJib 3 IM’SIM postgres, 10 Ma€ CTaTyC «CYNMEePKOPUCTyBada», TOOTO aaMmiHICTpaTopa
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cepBepy CYB/I. [lana posb mMae OyTH BUKOpPHUCTaHA JUIsl TIEPIIOTO MIAKIIOYEHHS 10
PostgreSQL.

B PostgreSQL mys kepyBaHHS mpaBamMu J0CTyny (NpUBLIESIMHU) A0 0a3u JaHUX
BUKOPHCTOBYETHCSI KOHIEMIIis poJiel. [ToHATTS posi MOKHA PO3TIIAIaTH OJHOYACHO 1 SIK
KOpPHCTYBaua, 1 SK I'PYIy KOPUCTyBadiB 0a3u JaHHWX, 3aJ€KHO BiJI HaJaIllTyBaHb POJI.
TakuM YWMHOM, MiAXiJ JO KepyBaHHA MpaBaMu jgoctyny B PostgreSQL nmermro
BiZpi3HsA€eThCA Bif KoHmemnmii B Unix-moxionnx OC, ne KOpHCTyBadi Ta TPYIH €
OKpEMHMHM TOHSATTAMH. Taka BIIMIHHICTH iCHYe MouyuHarouu 3 Bepcii PostgreSQL 8.1.
Poni MoXyTh MaTu mMeBHMI HaOlp TpaB IOCTYIy A0 00’ekTiB 0a3 maHux, OyTu
BJACHUKAMM 1 IIPU3HAYATH IpaBa JOCTYMY IIOA0 LUUX 00’ €KTIB 1HIIUM pojsiM. OKpiM
TOTO, MOXXHA HAJaTW OJIHIM POJi YJIEHCTBO B IHIIIN, JTO3BOJISIIOUM POJ1 yYacCHHUKA
BUKOPHCTOBYBATH IIpaBa PoJi, 0 B TAKOMY BHIIAJKY BUCTYIIA€ TPYIIOIO.

Poni 6a3u naHux ICHYIOTH Ha PiBHI BChOTO KilacTepa 0a3u JaHUX, a HE OKPEeMOi
0a3u nanux. Knactep 6a3 nanux (gaii mpocTo KiacTep) — 1€ CYKyHHICTh 0a3 JaHuX, 1110
KepYIOTbCS OJHMUM 1 TUM camuM ek3emiuisipom cepepy CVYBJI. B mporeci
BcTaHOBJIeHHs Ha cepBepl CYB/I 3a 3aMOBUYBaHHSM CTBOPIOETHCS POJIb, 1[0 MA€E CTATYC
«CyIepKopUCTyBaday, T00TO aamiHicTparopa cepBepy CYBJI. Sk mpaBusio, BoHa Mae
Ha3By «postgres». Jlana posib Mae OyTH BUKOPUCTAHA JJIA MEPIIOTO MIAKITIOYEHHS J10
PostgreSQL. Jlam Bke MOXHa BUKOPHUCTOBYBATH IF0 POJIb JJIi CTBOPEHHS IHIIUX
pouieil. Koxxne 3’ennanns 3 cepepom CYBJl BUKOHY€EThCS BiJl IMEHI TIEBHOI PO, 1 1151
pOJIb BU3HAYA€ TIOYATKOBI MpaBa JOCTYINY y MOTOYHOMY 3’€HaHHI. IM’s poil, sike ciiz
BUKOPHCTOBYBATH TSI KOHKPETHOTO 3’ €AHAHHS 3 0a3010 JaHWX, BKA3YETHCS KIIIEHTOM,
SAKUWA 1HIIIIOE 3alMUT Ha 3’€HaHHA, 3aJeXKHO BIJl Mporpamu. barato KIl€HTCHKUX
nonaTkiB mpu miakiaodeHHi 1o PostgreSQL B Unix-moaionux OC 3a 3aMOBYYBaHHSAM
BUKOPUCTOBYIOTh 1M’ moTo4yHoro kopuctyBada OC. TomMy Ha mOpakTUIl YacTo
MiITPUMYETHCS BIAOBIIHICTh MK IMEHaMH posieit Ta kopuctyBadiB OC.

OckuIbKM POJb BU3HA4a€ HaOIp MpaB AOCTYMY, JOCTYMHUX IS MiAKIOYEHOrO
KJII€EHTA, BAXIWBO BIAMNOBIAAIBHO TMpU3HAYATH MpPUBLIET JUISI KOXHOI POl Yy
CEpEeNIOBUIIll, PO3PAXOBAHOMY Ha BUKOPUCTAaHHSA OaraThbMa KOpUCTyBadamMu. Y TaOIHIl

2.12 HaBenieHO TepesiK MPUBLIEIB, 0 MOXKYTh OyTH HaJlaHi POJIsIM, Ta 1X OIHKC.
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Taomurg 2.12

[Tpusinei B PostgreSQL

HasBa Tunu 00’eKTiB 1Mo no3BoJIsIE
SELECT Tabnwii, cToBIII, YuraHHa JaHUX
BEJIUKI 00’ €KTH
[TocainoBHOCTI Bukopucranns ¢yskmii currval
INSERT Tabmmii, croBIi BcraBka ganux
UPDATE Tabnwii, cToBIII, OHOBIIEHHS JaHUX
BEJIUKI 00’ €KTH
[TocainoBHOCTI Bukopucranns ¢yskmiii nextval i setval
DELETE Tabmumi Bupmanenus cToBIiB TabInIl
TRUNCATE Tabmumi Buxonanus onepamii TRUNCATE naxa tabmuretro
REFERENCES | Ta6umumi, cToBII CTBOpCHHSI 30BHIIIHIX KJIFOYiB
TRIGGER Tabmumi CTBOpEHHS TPUTEPIB IS TAOIHUIT
CREATE basu ganux, cxemu, CTBOpEHHSI BKa3aHUX 00’ €KTIB
TaOJIMII, IHAEKCH,
TUMYacoBi (aiimm
CONNECT bazu nanunx [TinkmrogeHHs 10 0a3u JaHUX
TEMPORARY | ba3u manux CTBOpeHHs] TUMYAaCcOBUX TaOIHIbL B 0a3i JaHUX
EXECUTE [Tpouenypu, pynkuii | Buknuk npouenyp ta GpyHKUiN
USAGE Cxemn JocTyn 10 06’ €KTIB cXeMu
[TponenypHi MOBH CrtBOpeHHs PyHKIIT Ha IUX MOBAx
[TocmimoBHOCTI Buxopucranns ¢ynakmiit currval 1 nextval
Jomenu, Tunu Buxopucrtanuss st cTBOpeHHs TaOnuub, (QYHKIIA Ta
IHITUX 00’ EKTIB
SET [Tapamerpu BcranoBieHHs 3HaYeHb apaMeTpiB KoHpiryparii cepBepa
B ITOTOYHIN cecii
ALTER [Tapamerpu HanamryBanHa mnapamerpiB KoH(irypamii cepepa 3a
SYSTEM nomomororo komaugu ALTER SYSTEM

Jlns 3a0e3neyeHHsT BUCOKOTO pIBHS O€3MEeKHM JaHUX KaJApOBOi areHiii npu

BUKOPHUCTaHHI ii iHQoOpMaIliifHOi cucTteMu, B 0a3l JaHUX, OKpPIM POJi aaMiHICTpaTopa

cepepy CYB/I (postgres) Oyiio BU3HAYCHO HACTYITHI POJII.
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1. db_admin — gpyropsaauii agminicTpaTtop 06a3u 1aHUX OpraHizailii, aje He BCbOTO
KJIacTepy, Ha BiAMIHY Bij postgres. HaBiTe B Mekax maHoi 0a3u JaHUX BOJIOIIE
JIEII0 MEHIIMM Ha0OpoM TpuBiNeiB. Hampukian, He MOXke 3MIHIOBATH CTPYKTYPY
00’exTiB 0a3u maHux 3a gonoMoror koManau ALTER, ockiJIbKM BIIACHHUKOM IMX
00’€KTIB 3aIMIIAETHCS POJIb POStgres.

2. consultant — poib, 110 sABJsIE COOOIO CIIBPOOITHHKA arcHIlil, MOCEpEIHUKA MIXK
NPETEeHJCHTaMU Ta POOOTOIaBLISMHU.

3. job_seeker — posib, mpu3HaYCHA J1JIs1 BAKOPUCTAHHS MPETCHICHTAMHU.

4. employer — posb, pU3HAYCHA I BHKOPUCTAHHS POOOTOIABIISIMH.

5. guest — pousb, BiJ IMEHI SKOi MIJKIIOYAIOTHCS HEABTEHTH(PIKOBAHI KOPUCTYBaul.

3aBSKHU 111H POJIl peati3yeThCsi TOCTHOBUM JOCTYII.

Tabmuusg 2.13 sBisie coO00I0 MaTPUILIIO AOCTYIY 10 00°€KTiB 0a3u AaHUX, PAIKA
AKOi BIAMOBIIAIOTH O0’€KTaM, a CTOBII[l — POJSM. 3a 3HAYEHHSMHU y KOMIpIl Ha
NepexpecTi MEBHOIO CTOBILS Ta PsAAKa MOXHA NOOAYUTH, SIKI MpaBa JOCTYIY Mae
BI/IMOBIIHA POJIb BIJIHOCHO BIAMOBIAHOTO 00’€KTy 0a3um maHux. byno BU3HAYEHO
HACTYITHI YMOBHI TO3HAYCHHS:

0 — moctyn BiACYTHiH;

1 — a1 TabnMb 1 mpeAcTaBiIeHb — qoctyn a0 ynuTtanasg (onepaiis SELECT), aus

(GyHKUINA Ta TpoUeayp — AOCTYM 10 BUKIIUKY;

2 — moBHHMH ngoctyr. Bxirodae B cebe OesmocepenHid IOCTyH A0 YWTAHHS
(SELECT), BcraBky (INSERT), onoBnenns (UPDATE), Bunanenns 3anucis (DELETE)
BIJIHOCHO TaOJMIb Ta TMPEJCTaBJICHb, BUKIUK Mpoueayp Ta GYHKINH, a TaKox
moudikariro (komanau rpynu ALTER) Ta Bunanenns (komanau rpynu DROP) camux
00’ekTIB 0a3u JaHUX.

Hanmanus possiMm mpaB Ha BHUKOHAHHS Olepaiiii BCTaBKH, OHOBJICHHS Ta
BHJIAJICHHS 3aIMCIB OE3MOCEePEIHRO HE € HEOOXITHUM, OCKIIBKH IS JOJaBaHHS HOBHX
JAHUX B TaOJUIll BUKOPUCTOBYIOTHCS BIAMOBIAHI Mponeaypu. TakuM YWHOM, JT03BOJIH
Ha OIIOCEPENKOBAHE 3AIMCHEHHS IMX Olepaliii peami3yloThCsl MUITXOM HaJTaHHS

JTIO3BOJIIB HA BUKOHAHHS BiAMOBITHUX MPOLIEAYD.
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Tadomurs 2.13

Matpuiis foctymy 10 00’ €KTiB 0a3u TaHUX

postgres

db_admin | consultant | job_seeker | employer

guest

Ta0mus users

Tabmuus job_seekers

Ta6muus employers

Tabumng vacancies

TabGmuirst responses

Tab6muusg recommendations

Ta6muist messages

IMpouenypa add_user

[Mporenypa add_job_seeker

IMpouenypa add_employer

IMpouenypa add_vacancy

[Mporenypa send_response

IIpouenypa
recommend_vacancy

N N DN N DN DN N N DN DN DN NN

I I N N I R S =

R ol o o o O ,r| R, R, R, Ll R, O
o| k| o o r| o R R, R R, Ll L O
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[Mporneypa send_message

[Mporenypa update_user

[Mpouenypa update_job_seeker

[Mpornenypa update_employer

[Tporemypa update_vacancy

IMpoueaypa update_response

[Tpouenypa
update_recommendation

N[ N DN DN N N DN

I I

ol O O O O | k=
R o o o R K, K,
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IMpouenypa update_message

I[Tponenypa delete_user

[Tporenypa delete_job_seeker

[ponenypa delete_employer

[ponenypa delete_vacancy

[Tpornenypa delete_response

IIpouenypa
delete_recommendation

N N DN DN DN DN DN

N e I I
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[Tporeypa delete_message
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[Tponosxxenns Tadbmwmmi 2.13

postgres | db_admin | consultant | job_seeker | employer | guest

Oyukiris Show_user 2 1 1 1 1 0
Oyukiris calculate_age 2 1 1 0 1 0
[IpencraBnennHs 2 1 1 0 1 0
job_seekers_with_age

[IpeacraBnenns 2 1 1 1 1 1
vacancies_employers

[IpencraBnenns responses_ext | 2 1 1 1 1 0
[TpencraBieHHS 2 1 1 1 0 0

recommendations_ext

[IpencraBneHHs 2 1 1 1 1 0

messages_Uusers

Takum uuHOM, OYyJ0 PO3pOOJICHO MOJITUKY PO3MEXYBaHHS IMpaB JOCTYIY 10

00’€eKTiB 0a3u JaHUX OpraHizariii.

BucHoBKH 10 Apyroro po3ainy

Hanuit po3ain Oyno MPHUCBSIYEHO MPOCKTYBaHHIO 0azu jgaHuX. byno Bu3HaueHO
OCHOBHI MOHATTA, SKUMHU Mae onepyBatu IC opranizaiiii, 1 CIPOEKTOBAHO BIAMOBIIHI
TaOIuUIll 711 30epiraHHs iXHiX JaHuX. TakoX BU3HAYEHO 3B S3KH MK TAOJHIIMHU, 10
B1JI0Opa)KaroTh B3a€EMOJIII0 MK TOHATTSIMU TTpeaMeTHoi obnacri IC.

[IpoexktyBanusi @QyHkionany [C Ha piBHI 0a3u JaHUX NOPOBOAWIOCH 3
ypaxyBaHHSIM 3aco0iB, 110 HAJAKOThCS MpoleaypHoro Moo PL/pgSQL, a came
30epekeHux Mpoueayp, GyHKIiN, mpeacTaBlieHb. PO3rIsHyTO mepeBaru BUKOPUCTAHHS
30epekeHuX npouenyp s iHkancysmi SQL-3anuTis.

OctanHiM eTanoM poOOTH HaJ PO3iIoM Oyiia po3poOKa MOTITUKHA AOCTYIY IO
00’€kTiB 0a3u AaHWX. PO3IJISHYTO KOHLEIMILIIO PO3MEXKYBaHHS IpaB JOCTYIy B
PostgreSQL, a came MexaHi3M poJieil Ta TpuBLieiB. BuznadeHo poiii, HEOOXIaHI s
MPAKTUYHOTO 3aCTOCYBaHHS 0a3uW JaHUX, Ta BIJAMOBIAHI MPUBLIET JJIs KOXKHOI poui 3

METOI0 3a0€3MeUEeHHS] BACOKOTO PIBHS OE3IMEKH JIaHUX.
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PO3/1J1 3. CTBOPEHHS TA HAJIALLITYBAHHSA BA3U JAHUX

3.1. BcranoBieHnHs Ta ininiamaizaunia PostgreSQL

[acramsmis CYBJ] PostgreSQL BimOyBaTMMeTbCsl Ha 3a37aieriab IMiATOTOBICHY
Bipryasibny Mammby 3 OC Ubuntu Server 22.04.4. TexHiuHI XapaKTEPUCTHKH
BipTyanbHOi Mamuuu: oocsar O3I1 — 2 I'b, o6csar auckoBoro HakonuuyBada — 20 I'b. B
AKOCTI TpadidHOTO cepefoBHINa pobodoro croiry BuUKopucToBYyeThcs LXDE
(Lightweight X11 Desktop Environment).

[lepm 3a Bce cCiig OHOBHTH CIMCKM TAKYHKIB Ta 3aBaHTAXUTH HEOOXIIIHI
OHOBJICHHS 3a JIOIOMOT'O0 KOMaHI;:
sudo apt update
sudo apt upgrade

[Makynku PostgreSQL wmictaTbes B cTanaapTHHX perosutopisx Ubuntu, a omke
MO>KYTb OyTH BCTAHOBJICHHI 3a JIONOMOTOI0 KOMaH/IH:
sudo apt install postgresgl postgresql-contrib

[Takynok postgresql-contrib wmicTute mOmATKOBI yTWIITH Ta MOJIYM, IO
posmuprooTh PynHkuionan CYBJ[. BuBig xoManau y pas3l yCHIIIHOTO BCTAaHOBJICHHS

300pakeHO Ha pUCYHKY 3.1.

ums are disabled.

Puc. 3.1. Pe3yabpTatr yCnimHOro BAKOHaHHS KOMaH/IM BCTAHOBJICHHSI
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[Ticns BcranoBnmenHs PostgreSQL moskHa miepeBipuTH, Yu OyJio 3aImyIieHo
BINOBIAHUIN (DOHOBHMIA MTpOLIEC, BUKOHABIIIM KOMaH/Y:

sudo service postgresql status

Pe3ynbTaT BUKOHAHHS KOMaHIU 300pake€HO Ha PUCYHKY 3.2.

Puc. 3.2. IlepeBipka cratycy ¢honoBoro nporecy PostgreSQL

SIKIO 3 TUX YU IHIIUX NPUYUH IPOLEC HE € aKTUBHUM, HOr0 MOTPIOHO 3aITyCTUTH
BPYYHY 32 JJOIIOMOT'OK0 KOMaH/IH:
sudo systemctl start postgresqgl.service

PostgreSQL, 30kpema B OC cimelictBa Linux, 3a 3aMOBYYyBaHHSIM
HAJAIITOBYEThCS HA OJIHOPAHTOBY ayTeHTU(ikamito. Lleit mexaHi3M MOB’s3ye podi
CYB/ 3 onnoiimennumu kopuctyBadamu OC. ToOto, sxuio Ha cepept CYB/I icHye
pOJIb 3 MEBHUM IM M, MIJKIIOYUTHUCS 10 CEPBEPY 3 BUKOPUCTAHHSAM JAHOI POJl MOXKE
gumie kopuctyBady OC 3 iM’sM, 1IGHTHYHUM 10 1MeHi mie€i podi. OmHOpaHTOBa
aBTEeHTU(DIKaLIg TOCTYIHA JIMIIE B ONEpalIMHUX CUCTEMAX, 110 3a0e3MeUyI0Th (YHKIIIIO
getpeereid(), mapamerp coxkery SO _PEERCRED uwm iHmi moaioHi mexaHizmMu. ToMy B
OC aBToMaTu4HO OyJie CTBOPEHO KOPHUCTyBada 3 iM’sM POstgres, 3amiisi 3a0e3neueHHs
MosxsmBocTl miakmoueHHss 1o CYBJ] B sikocTi ogHOMMeHHOI poni. B npoMy MoxxkHa
MEPEKOHATHCS IIIAXOM TOIIYKY IIbOT0 iM’st B aiiii /etc/passwd, B skoMy 30epiraeThest

CIIMCOK KOPHUCTYBaYiB Ta BiAOMOCTI npo HUX (puc. 3.3).

ql:/bin/bash

Puc. 3.3. Indopmariis npo kopuctyBaua postgres
Orxe, mnepiie miakaoueHHs g0 PostgreSQL wmae BimOyTucs Big  iMeH1

KopucTtyBada postgres. Jlns B3aemonii 3 cepsepom CYBJ 3pydyHO BHKOpHMCTOBYBATH
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KOHCOJIbHUM KimieHT psql. BignmosigHo, migkmounTucs a0 cepepy (puc. 3.4) MoxHa 3a
JIOIIOMOT'0X0 HACTYITHOI KOMaH/IU:

sudo -u postgres psql

Puc. 3.4. Ycnimnua aBropu3saiis B PostgreSQL
OnnopanroBy ayTeHTH(IKAIlF0O MOXKHA 3aMiHUTH Ha ayTeHTUikarmio 3a
naposieM. J[ins 1mporo HeoOXimHO 3HaWTH KoHGirypamiuauii aitn pg_hba.conf (B
JTAHOMY BUIAJKy 3HAXOJIUThCS B Kartanosi /etc/postgresql/14/main/) i BcraHoBHTH B

HbOMY 3HAYEHHS, 300pakeH1 Ha PUCYHKY 3.5.

Puc. 3.5. HanamryBanus ayteHTHdIKAIIIT 32 TapojieM

[Ticns poro HeoOXigHO Mepe3anycTutu cepBep PostgreSQL komanoro:
sudo systemctl restart postgresgl

3a 3amoBuyBaHHsAM PostgreSQL mnpumyckae, 1m0 s KOXHOI poJi, M0
BUKOPUCTOBYETHCS JJISl BXOJly B CUCTEMY, ICHY€E 0a3a JaHUX 3 TUM CaMUM IM’sIM, IO 1 B
Il€1 poJti, B TaHOMY BUIAJIKy — 0a3a nanux postgres. Texuiuno, cepep PostgreSQL ue
BUMarae 00OOB’SI3KOBOT HAsIBHOCTI IIi€1 0a3u JaHUX, ajge 0araTo 30BHINIHIX CIY>KOOBHX
porpaM B3a€MOJIIIOTh 3 CEPBEPOM 3 PO3pPaxXyHKOM Ha Te, 0 BoHa icHye. B psql Ha3ea
MOTOYHOI 0a3u JaHUX BIJOOpaKa€ThCs HA MOYATKY 3aMpOIEHHs 10 BBOAY. [i3HaTucs
Ha3BY MOTOYHOI 0a3M JaHWX ¥ 1HIIY 1H(POPMALII0 PO MiJKIIOUYEHHS MOKHA TaKOX 3a

ngoromoror komanau \conninfo (puc. 3.6).

Puc. 3.6. Indopmarris npo migkIroueHHS
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[lepernsHyTn mnepemik ycix 0a3 [aHuUX, HasBHUX Ha KIJIacTepi, Ta MACIKYy

iH(pOpMaIIifo PO HUX MOXKHA 3a gonoMororo komauau \I (puc. 3.7).

templatel

(3 rows)
Puc. 3.7. Cnucoxk 6a3 nanux Ha cepBepi CYB/]
Sk BugHO 3 BuBOAy KomaHau \lI (puc. 3.6), Ha Kimactepi, OKpiM POStgres, HasBHI
me aBi Oa3sum ganux: template0 Tta templatel. I[le cmyx6oBi 0a3u JgaHUX, IO
CTBOPIOIOTHCS MIJ Yac 1HIIIaIi3amii Kiactepy ¥ BUKOPUCTOBYIOTHCS SIK IIAOJOHM IS

CTBOPCHH:A IHITUX 0a3 JaHHUX. TX HC BapTO BUKOPHUCTOBYBATH 6€3HOCCpe,Z[HBO.

3.2. CTBopeHHs 0a3M JaHHUX Ta il CKIAT0BUX

Hexaii 6a3a ganux marume Ha3By staffing agency. Tomi myis cTBOpeHHsI 0asu
JAHUX MOTPIOHO BUKOHATH KOMaHAY:
CREATE DATABASE staffing_agency;

[Ticyist IbOTO BapTO NMEPEKOHATHCS B TOMY, 1110 0a3a TaHUX J1CHO Oyjia CTBOpEHa,

NEPErISIHYBIIN CIIMCOK 0a3 maHux Ha cepsepi (puc. 3.8).

templatel

(4 rows)

Puc. 3.8. IlepeBipka HassBHOCTI 0a3u JaHUX
[I[o6 migKIIOYMTHCSA A0 CTBOPEHOI 0asu gaHMx B PSQl, MOXKHA BHKOPHCTATH
komanay \c staffing_agency, micis yoro B 3ampoiieHHi 10 BBOIY BioOpakaTUMEThCS 11

Ha3Ba (puc. 3.9).
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abase "staffing agency" as user "postgres".

Puc. 3.9. IligkmtodeHHs 10 CTBOPEHOT 0a3u JaHUX
ITepen cTBOpeHHSIM OYIb-IKUX O0’€KTIB B 0a3i JaHWX BapTO BCTAHOBHUTH IIpaBa
JOCTYMy 10 HHUX 3a 3aMOBYyBaHHAM. HacTymHi komaHau 3a00pOHSIOTH Oyab-sKi il
BIJIHOCHO HOBOCTBOPEHHUX TaOJHIlh, (PYHKIIIH Ta IPOLEAYP JJIs BCIX POJICH, OKPIM pOJIi-
BJIACHHKA!
ALTER DEFAULT PRIVILEGES IN SCHEMA public REVOKE ALL PRIVILEGES
ON TABLES FROM PUBLIC;
ALTER DEFAULT PRIVILEGES IN SCHEMA public REVOKE EXECUTE ON
FUNCTIONS FROM PUBLIC;
Tenep mMoXHa mepelTH 10 CTBOPEHHS TaOiMIlb. [ cTBOpeHHs Tabiuill USErs
(KopuctyBaui) He0OX1IHO BBECTU HACTYITHHUI KO/
CREATE TABLE users (
id SERIAL PRIMARY KEY,
username VARCHAR(50) UNIQUE NOT NULL,
password VARCHAR(100) NOT NULL,
email VARCHAR(150) UNIQUE NOT NULL,
role  VARCHAR(20) CHECK (role IN (‘db_admin’', ‘consultant’, ‘employer’,
'job_seeker’)) NOT NULL,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP NOT NULL

);

Jlami HaBeneHo koxa crBopenns tadmuii job seekers (IlperenneHTH):
CREATE TABLE job_seekers (
id SERIAL PRIMARY KEY,
user_id INT REFERENCES users(id) ON DELETE CASCADE,
name VARCHAR(50) NOT NULL,
surname VARCHAR(50) NOT NULL,
birth_date DATE NOT NULL,
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phone VARCHAR(30) NOT NULL,
education TEXT NOT NULL DEFAULT ",
experience TEXT NOT NULL DEFAULT ",
skills TEXT NOT NULL DEFAULT "

Kox crBopenns tadymiii employers (Pobotomasii):

CREATE TABLE employers (

id SERIAL PRIMARY KEY,

user_id INT REFERENCES users(id) ON DELETE CASCADE,
company_name VARCHAR(100) NOT NULL,

staff_size INT NOT NULL,

phone VARCHAR(30) NOT NULL,

address VARCHAR(150) NOT NULL,

website VARCHAR(150) NOT NULL DEFAULT "

Kox cTtBopenns tabmwuii vacancies (Bakancii):

CREATE TABLE vacancies (

id SERIAL PRIMARY KEY,

employer_id INT REFERENCES employers(id) ON DELETE CASCADE,
title VARCHAR(150) NOT NULL,

salary VARCHAR(50),

responsibilities TEXT NOT NULL,

requirements TEXT NOT NULL DEFAULT ",

is_remote BOOLEAN NOT NULL DEFAULT FALSE,

created at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,
updated_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
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Kon ctBopenns Tabmuii responses (Biarykm):

CREATE TABLE responses (

id SERIAL PRIMARY KEY,

job_seeker_id INT REFERENCES job_seekers(id) ON DELETE CASCADE,

vacancy_id INT REFERENCES vacancies(id) ON DELETE CASCADE,

status VARCHAR(20) CHECK (status IN (‘pending’, ‘reviewed', ‘accepted’,
'rejected’)) DEFAULT 'pending' NOT NULL,

sent_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
)i

Kox cTtBopenns tabawuii recommendations (Pekomenartii):

CREATE TABLE recommendations (
id SERIAL PRIMARY KEY,
job_seeker_id INT REFERENCES job_seekers(id) ON DELETE CASCADE,
consultant_id INT REFERENCES users(id) ON DELETE CASCADE,
vacancy_id INT REFERENCES vacancies(id) ON DELETE CASCADE,
is_accepted BOOLEAN NOT NULL DEFAULT FALSE,
sent_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP

Kon ctBopennst Tabmuii messages (IToBimomneHHs ):
CREATE TABLE messages (
id SERIAL PRIMARY KEY,
sender_id INT REFERENCES users(id) ON DELETE CASCADE,
receiver_id INT REFERENCES users(id) ON DELETE CASCADE,
content TEXT NOT NULL,
sent_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
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Tenmep HeoOXigHO HamUcaTH W BHUKOHATH KOJA CTBOpEHHS mnpouenyp. Huxue

HABEJICHO KOJ TPYNU TPOLEAyp, NpH3HAYCHUX I 30epiraHHsS HOBUX 3allMCIB

BTAOJIHIIIX.
Koa npouenypu aist 1onaBaHHs HOBOTO KOPHUCTyBaya:
CREATE PROCEDURE add_user(
IN username VARCHAR(50),
IN password VARCHAR(100),
IN email VARCHAR(150),
IN role VARCHAR(20)
)
LANGUAGE plpgsql
AS $$
BEGIN
INSERT INTO users (username, password, email, role)
VALUES (username, password, email, role);
END;
$$;

Kon nponienypwu, 1o 36epirae iHpopMaIiiro HOBUX MPO MPETEHIEHTIB:

CREATE PROCEDURE add_job_seeker(

IN user_id INT,

IN name VARCHAR(50),

IN surname VARCHAR(50),

IN birth_date DATE,

IN phone VARCHAR(30),

IN education TEXT DEFAULT ",

IN experience TEXT DEFAULT ",

IN skills TEXT DEFAULT "

)
LANGUAGE plpgsql
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AS $$
BEGIN
IF EXISTS (SELECT 1 FROM users WHERE id = user_id AND role ="job_seeker")
THEN
INSERT INTO job_seekers (user_id, name, surname, birth_date, phone, education,
experience, skills)
VALUES (user_id, name, surname, birth_date, phone, education, experience,
skills);
ELSE
RAISE EXCEPTION 'User with id % does not exist or is not a job seeker', user _id,;
END IF;
END;
$$;

Kon nponeaypu, o 36epirae indopmaliiro mpo HOBUX poOOTO/IaBIIiB:

CREATE PROCEDURE add_employer(

IN user_id INT,

IN company_name VARCHAR(100),

IN staff size INT,

IN phone VARCHAR(30),

IN address VARCHAR(150),

IN website VARCHAR(150) DEFAULT "
)
LANGUAGE plpgsql
AS $$
BEGIN

IF EXISTS (SELECT 1 FROM users WHERE id = user_id AND role = 'employer")
THEN

INSERT INTO employers (user_id, company name, staff size, phone, address,

website)
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VALUES (user_id, company_name, staff _size, phone, address, website);
ELSE
RAISE EXCEPTION 'User with id % does not exist or is not an employer’,
user_id;
END IF;
END;
$$;

Kon nporteypu utst cTBOpeHHST poOOTOIaBIIEM BaKaHCIi:

CREATE PROCEDURE add_vacancy(

IN employer_id INT,

IN title VARCHAR(150),

IN salary VARCHAR(50),

IN responsibilities TEXT,

IN requirements TEXT DEFAULT ",

IN is_remote BOOLEAN DEFAULT FALSE

)
LANGUAGE plpgsql
AS $$
BEGIN
IF EXISTS (SELECT 1 FROM employers WHERE id = employer_id) THEN
INSERT INTO vacancies (employer _id, title, salary, responsibilities, requirements,
IS_remote)
VALUES (employer id, title, salary, responsibilities, requirements, is_remote);
ELSE
RAISE EXCEPTION 'Employer with id % does not exist', employer _id;
END IF;
END;
$3;
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Kon npouenypu ans HaacuinaHHsS BIATYKY Ha BaKaHCIIO:
CREATE PROCEDURE send_response(
IN job_seeker_id INT,
IN vacancy_id INT
)
LANGUAGE plpgsql
AS $$
BEGIN
IF EXISTS (SELECT 1 FROM job_seekers WHERE id = job_seeker_id) AND
EXISTS (SELECT 1 FROM vacancies WHERE id = vacancy_id) THEN
INSERT INTO responses (job_seeker_id, vacancy _id)
VALUES (job_seeker id, vacancy id);
ELSE
RAISE EXCEPTION 'Job seeker with id % or vacancy with id % does not exist',
job_seeker id, vacancy id;
END IF;
END;
$$;

Kon nponeaypu niist HaJicuiIaHHST peKOMEH/Iallli:
CREATE PROCEDURE recommend_vacancy(
IN job_seeker id INT,
IN consultant_id INT,
IN vacancy _id INT
)
LANGUAGE plpgsql
AS $$
BEGIN
INSERT INTO recommendations (job_seeker _id, consultant_id, vacancy id)
VALUES (job_seeker_id, consultant_id, vacancy _id);
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END;
$$;
Kon nponieaypu 1i1st HajicuiiaHHs TOB1JOMJICHHS:
CREATE PROCEDURE send_message(
IN sender_id INT,
IN receiver_id INT,
IN content TEXT
)
LANGUAGE plpgsql
AS $$
DECLARE
sender_role VARCHAR(20);
receiver_role VARCHAR(20);
BEGIN
SELECT role INTO sender_role FROM users WHERE id = sender _id;
SELECT role INTO receiver_role FROM users WHERE id = receiver _id;
IF NOT FOUND THEN
RAISE EXCEPTION 'User with id % or % does not exist', sender _id, receiver_id;
END IF;

IF (sender_role ="job_seeker' AND receiver_role ='job_seeker’) OR
(sender_role ='employer' AND receiver_role ='employer’) THEN
RAISE EXCEPTION 'Messages between users with the same role (job_seeker or
employer) are not allowed’;
END IF;

INSERT INTO messages (sender_id, receiver_id, content)
VALUES (sender_id, receiver_id, content);

END;
$$;
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Jlanmi HeoOXiAHO BHUKOHATH KOJA TMpPOLELYyp, IO NpHU3HAY€Hl Ui OHOBJICHHS
HasBHUX B TaOnuiax 3anuciB. Koa mpoueaypu s OHOBJICHHS JaHUX KOPUCTYBaiB:
CREATE PROCEDURE update_user(

IN user_id INT,
IN username VARCHAR(50),
IN email VARCHAR(150)
)
LANGUAGE plpgsql
AS $$
BEGIN
UPDATE users
SET username = username,
email = email
WHERE id = user _id;
END;
$$;

Kon nponieaypu i1 OHOBJICHHS JIaHWX MPETEH/ICHTIB:

CREATE PROCEDURE update_job_seeker(

IN job_seeker id INT,

IN name VARCHAR(50),

IN surname VARCHAR(50),

IN birth_date DATE,

IN phone VARCHAR(30),

IN education TEXT,

IN experience TEXT,

IN skills TEXT
)
LANGUAGE plpgsql
AS $$
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BEGIN
UPDATE job_seekers
SET name = name,
surname = surname,
birth_date = birth_date,
phone = phone,
education = education,
experience = experience,
skills = skills
WHERE id = job_seeker id;
END;
$$;

Kon nponeaypu, 110 oHOBIIOE AaH1 POOOTOAABIIIB:

CREATE PROCEDURE update_employer(
IN employer_id INT,
IN company_name VARCHAR(100),
IN staff size INT,
IN phone VARCHAR(30),
IN address VARCHAR(150),
IN website VARCHAR(150)
)
LANGUAGE plpgsql
AS $$
BEGIN
UPDATE employers
SET company_name = company_name,
staff_size = staff_size,
phone = phone,

address = address,
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website = website
WHERE id = employer _id;
END,;
$$;

Kon nporneaypu, 1110 OHOBITIOE BaKaHCI:
CREATE PROCEDURE update_vacancy(
IN vacancy _id INT,
IN title VARCHAR(150),
IN salary VARCHAR(50),
IN responsibilities TEXT,
IN requirements TEXT,
IN is_remote BOOLEAN
)
LANGUAGE plpgsql
AS $$
BEGIN
UPDATE vacancies
SET title =title,
salary = salary,
responsibilities = responsibilities,
requirements = requirements,
IS_remote = is_remote
WHERE id = vacancy id;
END;
$3;

Kon nporneaypu, 1110 OHOBIIIOE BIJITYKHU:
CREATE PROCEDURE update_response(
IN response_id INT,
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IN status VARCHAR(20)

)
LANGUAGE plpgsql
AS $$
BEGIN
UPDATE responses
SET status = status WHERE id = response _id;
END;
$$;

Kon npornieypu juist pejaryBanHsi peKOMEH1alliii:
CREATE PROCEDURE update_recommendation(
IN recommendation_id INT,
IN is_accepted BOOLEAN
)
LANGUAGE plpgsql
AS $$
BEGIN
UPDATE recommendations
SET is_accepted = is_accepted
WHERE id = recommendation_id;
END;
$$;

Kon nponeaypu s pegaryBaHHs MOB1IOMIICHb:
CREATE PROCEDURE update_message(
IN message id INT,
IN content TEXT

)
LANGUAGE plpgsql
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AS $$

BEGIN

UPDATE messages

SET content = content WHERE id = message _id;
END;
$$;

OcTtanHs rpyna mpoueayp — Iie MpoueaypH, MPU3HAYCHI I BUIAIICHHS 3aIUCIB
Tabnuip 3a iX inerTudikaropamu. Kox npornenypu aiis BUgaaeHHsT KOPUCTYBAviB:
CREATE PROCEDURE delete_user(user_id INT)

LANGUAGE plpgsql
AS $3%
BEGIN
DELETE FROM users WHERE id = user_id;
END;
$$;

Ko nporteypu jutst BUAaJIeHHS JaHUX PO MPETECH ICHTIB:
CREATE PROCEDURE delete_job_seeker(job_seeker _id INT)
LANGUAGE plpgsql
AS $$
BEGIN

DELETE FROM job_seekers WHERE id = job_seeker id;
END;
$$;

Kon nponieaypu niiist BuaJieHHs JaHUX PO PoOOTOAABIIIB:
CREATE PROCEDURE delete_employer(employer_id INT)
LANGUAGE plpgsaql

AS $$
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BEGIN

DELETE FROM employers WHERE id = employer id;
END;
$$;

Kon nponieaypu 11t BUaJieHHs] BaKaHCIH:
CREATE PROCEDURE delete_vacancy(vacancy_id INT)
LANGUAGE plpgsql
AS $$
BEGIN

DELETE FROM vacancies WHERE id = vacancy _id;
END;
$$;

Kon nponeaypu st BugaJieHHs BiJITYKIB:
CREATE PROCEDURE delete_response(response_id INT)
LANGUAGE plpgsql
AS $$
BEGIN
DELETE FROM responses WHERE id = response_id;
END;
$$;
Kon nponeaypu st BUgaJIeHHS] pEKOMEHIalliil:
CREATE PROCEDURE delete_recommendation(recommendation_id INT)
LANGUAGE plpgsaql
AS $$
BEGIN
DELETE FROM recommendations WHERE id = recommendation _id;
END;

$$;
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Kon npouenypu A BUganeHHs MOB1AOMIICHb:
CREATE PROCEDURE delete_message(message_id INT)
LANGUAGE plpgsql
AS $$
BEGIN

DELETE FROM messages WHERE id = message_id;
END;
$$;

Takox HEoOX1JHO BMKOHATH KOJ (DYHKIM Ta NpeICcTaBlieHb, BU3HAYEHUX MpU
npoekTyBaHH1 0a3u nanux. Kox ¢yHkiii, mo 0e3nmeyHo MoBepTae JaHi KOpHUCTyBaya
(6e3 mapoutio):

CREATE FUNCTION show_user(user_id INT)
RETURNS TABLE (
id INT,
username VARCHAR(50),
email VARCHAR(150),
role VARCHAR(20),
created_at TIMESTAMP
)
LANGUAGE plpgsql
AS $$
BEGIN
RETURN QUERY
SELECT id, username, email, role, created_at
FROM users
WHERE id = user _id;
END;
$%;
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Kona gynkuii 1ist o6unciaeHHs BiKy NpETeHIeHTa:

CREATE FUNCTION calculate_age(birth_date DATE) RETURNS INT AS $3$
DECLARE

user_age INT;
BEGIN

SELECT DATE_PART ('year', AGE(birth_date)) INTO user_age;

RETURN user_age;
END,;
$3$ LANGUAGE plpgsql;

Tenep MOXHa BU3HAYUTHU HGO6XiI[Hi IMpCaACTAaBJICHHA. HpCI[CTaBJIeHHH, 1o "Haga€e

1H(pOpMaIIiIO PO MPETEHAEHTIB Pa30oM 3 iX BIKOM:
CREATE VIEW job_seekers_with_age AS
SELECT

id, user_id, name, surname, birth_date,

calculate_age(birth_date) AS age,

phone, education, experience, skills
FROM job_seekers;

[IpencraBiieHHs, 10 BUBOAUTHL 1H(POpPMAIliI0O TPO BakaHCIi Ta poOOTOAABIIIB, IO

iX pO3MICTHIIH:
CREATE VIEW vacancies_employers AS
SELECT

v.id AS vacancy _id, v.title, v.salary, v.responsibilities, v.requirements,

v.is_remote, v.created at, v.updated_at,

e.id AS employer_id, e.company_name, e.phone, e.address, e.website
FROM

employers e JOIN vacancies v
ON

v.employer_id = e.id;
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[IpencraBnenHs, M0 Hajae po3MMPEHY 1H(OPMALIIO MPO BIATYKH, BKIIOYAIOYU

JlaH1 BIAMOBITHUX MPETCHICHTIB Ta BaKaHCIH:
CREATE VIEW responses_ext AS
SELECT

js.id AS job_seeker id,

js.name AS job_seeker_name,

js.surname AS job_seeker surname,

v.id AS vacancy _id, v.title AS vacancy title,

r.id AS response_id, r.sent_at, r.status
FROM

job_seekers js
JOIN

responses r ON r.job_seeker id = js.id
JOIN

vacancies v ON r.vacancy id = v.id,;

[IpencraBiieHHs, 10 BUBOAUTh PEKOMEH ALl TPETEHIEHTaM BiJ] CIIIBPOOITHUKIB

areifi Ha BIAMOBIIHI BaKaHCII:
CREATE VIEW recommendations_ext AS
SELECT
r.id AS recommendation_id,
r.is_accepted,
r.sent_at,
js.id AS job_seeker id,
js.name AS job_seeker_name,
js.surname AS job_seeker surname,
u.id AS consultant_id,
u.username AS consultant_username,
v.id AS vacancy _id,

v.title AS vacancy title
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FROM

recommendations r

JOIN

job_seekers js ON r.job_seeker_id = js.id
JOIN

users u ON r.consultant_id = u.id
JOIN

vacancies v ON r.vacancy id = v.id;

[IpeacTaBneHHs, IO MOBEPTAa€ IMOBIJIOMJICHHS pa3oM 3 iX aJpecaHToM Ta

OTPUMYBAYEM.
CREATE VIEW messages_users AS
SELECT

m.id AS message id,

m.content, m.sent_at,

s.id AS sender _id,

s.username AS sender,

r.id AS receiver _id,

r.username AS receiver
FROM

messages m
JOIN

users s ON m.sender_id = s.id
JOIN

users r ON m.receiver_id =r.id;

[Ticns BUKOHAHHS BUIE3a3HAYCHHWX OTeEpallii BapTO MEPEKOHATHCS, IO BCi
00’ekTH nilicHO Oyno ctBopeHo. [ meperisaay Tabmuipe 0a3u mganux B PSql moxHa

BUKOpHCTOBYBaTH KomaHxy \dt (puc. 3.10).
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CTBOpPEHHX IpecTaBieHb (puc. 3.11).

MOJXHAa BUKOHAaTHU HaCTyrIHI/Iﬁ 3aIluT.

staffing

Puc. 3.10. IIepenik Tabnuils 6a3u JaHUX

Puc. 3.11. Ilepenik npeacTaBieHb 0a3u JaHUX

SELECT routine_schema, routine_name, routine_type

FROM information_schema.routines WHERE routine_schema = ‘public’;

routine t

JURE

Puc. 3.12. Ilepenik nporeayp Ta PyHKITIH 6a3u JaHUX

AmnanorivHo 3a Jomomoror komauau \dV MOXKHa TIEPErSHYTH MEeperiK

106 meperisHyTH Nepellik KOPUCTYBAIbKUX 30epekKeHUX Mpoeayp Ta QyHKIIIH,
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Taxum unHOM, OYJI0 HAMMCAHO Ta BUKOHAHO KOJA (DYHKIIOHAITy, BU3HAYEHOTO Ha

eTari IpoeKTyBaHHS 0a3u JTaHUX.

3.3. Peasizauisn cucreMu po3MesKyBaHHSI MPaB JOCTYILY

Jlnis opranizaiii po3MexXyBaHHS TpaB IOCTYIY MEPI 32 BCe HEOOXiTHO CTBOPUTH
BU3HAYCHI I BHUKOPUCTaHHS B 0a3i ganmx pomi. [lna meoro B PostgreSQL
BukopuctoByeTbes komanna CREATE ROLE. Ilpu cTBopeHHI posieil BaXXITUBO BKa3aTH
atpuoyT LOGIN, mo0 Bix iX iMEH1 MOXKHA OYJ10 MiJAKIIOYaTUCS 0 cepBepy 0a3 JaHUX.
CtBOpUTH BCl HEOOX1/IHI POJII MOYKHA, BUKOHABILIM HACTYITHI KOMaH/IHU:

CREATE ROLE db_admin LOGIN PASSWORD '8hl31jb47u’;
CREATE ROLE consultant LOGIN PASSWORD '58im7u09ts';
CREATE ROLE job_seeker LOGIN PASSWORD 'nbv71k8ds4';
CREATE ROLE employer LOGIN PASSWORD '764as8bga2’;
CREATE ROLE guest LOGIN PASSWORD 'hf9117bs46';
1100 mepexoHaTHCss B YCHIIIHOMY CTBOPEHHI pOJIeH, MOXKHA NEPErVIAHYTH iX

nepenik 3a gornomMororo komanau \du (puc. 3.13).

staffing agency=# \du

Role name Attrib _ Member of

Superuser, Create role, Create DB, Replication, Bypass RLS

Puc. 3.13. Ilepenik posieit Ha cepBepi 0a3 JaHUX

Hactynnuii kpok — HajaHHS KOpPUCTyBadyaM MPUBLIEIB, 3a3HAYCHUX y MAaTpPHIIi
nocryny. Hananus npusineis posi db_admin:
-- IPUBLIET HA TIEperJsi Ta0IUIb
GRANT SELECT ON job_seekers TO db_admin;
GRANT SELECT ON responses TO db_admin;
GRANT SELECT ON recommendations TO db_admin;
GRANT SELECT ON messages TO db_admin;
GRANT SELECT ON employers TO db_admin;
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GRANT SELECT ON vacancies TO db_admin;

-- IpUBLIel HA BUKOHAHHS BCIX MPOLEAYp Ta PyHKIIIH

GRANT EXECUTE ON ALL FUNCTIONS IN SCHEMA public TO db_admin;
GRANT EXECUTE ON ALL PROCEDURES IN SCHEMA public TO db_admin;
-- PUB1JIET HA TIEPETJIsI MPE/ICTaBICHb

GRANT SELECT ON job_seekers_with_age TO db_admin;

GRANT SELECT ON responses_ext TO db_admin;

GRANT SELECT ON recommendations_ext TO db_admin;

GRANT SELECT ON messages_users TO db_admin;

GRANT SELECT ON vacancies_employers TO db_admin;

Hanmanus npusineis poai consultant:
-- MpUB1JIET HA TIeperJIsiT TabIUIIb
GRANT SELECT ON job_seekers TO consultant;
GRANT SELECT ON responses TO consultant;
GRANT SELECT ON recommendations TO consultant;
GRANT SELECT ON messages TO consultant;
GRANT SELECT ON employers TO consultant;
GRANT SELECT ON vacancies TO consultant;
-- IpUBLIET HA BUKOHAHHS NPOUEAYp Ta PYyHKIINA
GRANT EXECUTE ON PROCEDURE recommend_vacancy TO consultant;
GRANT EXECUTE ON PROCEDURE send_message TO consultant;
GRANT EXECUTE ON PROCEDURE update_user TO consultant;
GRANT EXECUTE ON PROCEDURE update_message TO consultant;
GRANT EXECUTE ON PROCEDURE delete_recommendation TO consultant;
GRANT EXECUTE ON PROCEDURE delete_message TO consultant;
GRANT EXECUTE ON FUNCTION show_user(INT) TO consultant;
GRANT EXECUTE ON FUNCTION calculate_age(DATE) TO consultant;
-- IPUBLJIET HA TIEPETJIsi MPECTABICHb

GRANT SELECT ON job_seekers_with_age TO consultant;
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GRANT SELECT ON responses_ext TO consultant;
GRANT SELECT ON recommendations_ext TO consultant;
GRANT SELECT ON messages_users TO consultant;
GRANT SELECT ON vacancies_employers TO consultant;

Hananns npusiiei poui job_seeker:
-- IPUBLJIET HA TIEPETJIsA Ta0IUITh
GRANT SELECT ON job_seekers TO job_seeker;
GRANT SELECT ON responses TO job_seeker;
GRANT SELECT ON recommendations TO job_seeker;
GRANT SELECT ON messages TO job_seeker;
GRANT SELECT ON employers TO job_seeker;
GRANT SELECT ON vacancies TO job_seeker;
-- IPUBLIET HA BUKOHAHHS NPOUEAYp Ta PyHKIINA
GRANT EXECUTE ON PROCEDURE add_job_seeker TO job_seeker;
GRANT EXECUTE ON PROCEDURE send_response TO job_seeker;
GRANT EXECUTE ON PROCEDURE send_message TO job_seeker;
GRANT EXECUTE ON PROCEDURE update_user TO job_seeker;
GRANT EXECUTE ON PROCEDURE update_job_seeker TO job_seeker;
GRANT EXECUTE ON PROCEDURE update_recommendation TO job_seeker;
GRANT EXECUTE ON PROCEDURE update_message TO job_seeker;
GRANT EXECUTE ON PROCEDURE delete_job_seeker TO job_seeker;
GRANT EXECUTE ON PROCEDURE delete_response TO job_seeker;
GRANT EXECUTE ON PROCEDURE delete_message TO job_seeker;
GRANT EXECUTE ON FUNCTION show_user(INT) TO job_seeker;
-- IPUBLJIET HA TIEPETJIsi] PECTABICHb
GRANT SELECT ON responses_ext TO job_seeker;
GRANT SELECT ON recommendations_ext TO job_seeker;
GRANT SELECT ON messages_users TO job_seeker;
GRANT SELECT ON vacancies_employers TO job_seeker;

Tenciposcoruii T.B. Apx.
Tonoens O.C. KK/KEKPE - 123 - 04 - I_I3 58
3mn. | Aprk. Ne ooxym. Iionuc | dama




Hapnanns npusineiB pomi employer:
-- IPUBLJIET HA TIEPETJIsA Ta0IUITh
GRANT SELECT ON job_seekers TO employer;
GRANT SELECT ON responses TO employer;
GRANT SELECT ON messages TO employer;
GRANT SELECT ON employers TO employer;
GRANT SELECT ON vacancies TO employer;
-- IPUB1JIET HA BUKOHAHHS Mpoueayp Ta GyHKIIiH
GRANT EXECUTE ON PROCEDURE add_employer TO employer;
GRANT EXECUTE ON PROCEDURE add_vacancy TO employer;
GRANT EXECUTE ON PROCEDURE send_message TO employer;
GRANT EXECUTE ON PROCEDURE update_user TO employer;
GRANT EXECUTE ON PROCEDURE update_employer TO employer;
GRANT EXECUTE ON PROCEDURE update_vacancy TO employer;
GRANT EXECUTE ON PROCEDURE update_response TO employer;
GRANT EXECUTE ON PROCEDURE update_message TO employer;
GRANT EXECUTE ON PROCEDURE delete_employer TO employer;
GRANT EXECUTE ON PROCEDURE delete_vacancy TO employer;
GRANT EXECUTE ON PROCEDURE delete_message TO employer;
GRANT EXECUTE ON FUNCTION show_user(INT) TO employer;
GRANT EXECUTE ON FUNCTION calculate_age(DATE) TO employer;
-- IPUBLIET HA TIEPErJIsi NPEACTaBICHb
GRANT SELECT ON job_seekers with_age TO employer;
GRANT SELECT ON responses_ext TO employer;
GRANT SELECT ON messages_users TO employer;
GRANT SELECT ON vacancies_employers TO employer;

Ponb guest mae HaiimMeHIIy KIJIBKICTh MPUBLIEIB. BTiM, 1€ €auHA POJIb OKpIM

db_admin, ska Mae 103Bi1 Ha BUKIMK g0 mporeaypu add user, mo 103BOJsE

HEAaBTEHTU(IKOBAHUM KOPUCTYBayaM 3apEECTPYBATUCS B CUCTEMI.
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Hapanns npusineiB posmi guest:
GRANT SELECT ON employers TO guest;
GRANT SELECT ON vacancies TO guest;
GRANT EXECUTE ON PROCEDURE add_user TO guest;
GRANT SELECT ON vacancies_employers TO guest;

Takum ymHOM, OYyJI0 peani3oBaHO IMOJITHKY PO3MEXKYBAaHHS MpaB JOCTYIY JO

00’€KTiB 0a3u JaHUX, CIPOSKTOBAHY Y PO3.ILII 2.

3.4. HajamTyBaHHs pe3epBHOI0 KOMilOBaHHS 0a3M TaHUX

Pe3epBHE KOMiIOBaHHS € OJIHIEIO 3 HAWOLIBII BAXKIMBHUX MPAKTHUK B YIPaBIiHHI
0azaMu JaHuX Ta 3a0e3MeYeHH] iXHbOi Oe3neku. Pe3epBHE KOIIIOBAaHHS J1a€ 3MOTY
BIIHOBJIFOBATH JIaH1 MICJIS HEIITATHUX CUTYaIlil, TaKuX SIK MOMUJIKH OOJiaaHaHHs, 3001
y OporpaMHOMY 3a0e3MeUYeHHI, 3JIOBMUCHI aTaKy YM JIFOJChKI TOMUJIKUA. Y pasil BTpaTH
JTAaHUX BIJTHOBJICHHSI 0€3 Pe3epBHOI KOIi1 MOXE BUMAaratu 3Ha4yHuX 3yCWjb Ta dacy, ado
B3araji OyTH HEMOXXJIMBUM. Pe3epBHE KOMIIOBaHHS JO3BOJISIE MIBUAKO BITHOBUTH JIaHI
Ta MPOJOBKUTH O13HEC-TIPOLIECH, MIHIMI3YIOUM IIPOCTOI Ta BTPATH JOXO/IB.

B PostgreSQL myis cTBOpeHHsS pe3epBHHX Komiii 0a3 gaHuX mepeadadeHa
BOyzaoBaHa ytuiita pg dump. CyTh i poOOTH TIOJISITAE B TOMY, 11100 3reHepyBaTH HaOIp
SQL-iHCTpyKIIi#i, 110 MOBHICTIO BIATBOPIOE 0a3y MaHMX CTAaHOM HAa MOMEHT 3aIyCKy
koMaHau. lleit xom moTpiOHO 30epertw, Hampukiaa, B ¢daial Ha JOUCKY YU Ha
BlITAJICHOMY cepBepi. YTuimty pg dump MOXHA BUKOHYBaTH 3 Oyab-sIKOTO
BIJIJIAJIGHOTO XOCTa, SKIIO BiH Mae M0CTyn A0 0a3u nmanmx. OmHaK, JJjIs IbOTO BOHA
MMOBUHHA MAaTH JOCTYIl JIO YMTAHHS BCIX TaOJWIlb, JJIs SKMX HEOOXITHO CTBOPUTH
pe3epBHY KOIIII0, TOMY Ha MPAKTHUIIl 11 MaiKe 3aBXKIM HEOOX1THO 3alyCKaTH BiJl IMEH1
CYNEepKOPUCTYyBaya, B JAaHOMY BHUIAJIKY poJii Postgres.

Xopoira peamizailisi pe3epBHOrO KOMIIOBaHHS Ma€ BIJNOBIAATH MNPUHAWMHI
HACTYITHUM BUMOTaM.

1. Ha3Bu pe3epBHUX KOIMiil MOBUHHI MICTUTH JIaTy Ta 4ac iX CTBOPCHHS

2. ®aitnu pe3epBHUX KO MalOTh CTUCKATHUCS JJIsl EKOHOMIT IMCKOBOTO MPOCTOPY
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3. 3acTapiii pe3epBHi KOMil MalOTh BUIATISTUCS aBTOMATUIHO

Jls movaTKy HEO0OX1JIHO CTBOPUTHU KaTajor, B sIKOMY 30epIiraTUMYThCsl pe3€pBHI
xomii, Harpukiaa /backups. st Hboro BUKOHAEMO KOMaHIY:
sudo mkdir /backups

3poOUMO BIACHUKOM IILOTO KaTaJory KOpHCTyBaua POStgres, Biji iMeH1 SIKOTO
BiIOyBaTUMETHLCS PE3epBHE KomiroBaHHS. 1{e MOokHa 3p0OMTH HACTYITHOIO KOMaH/I0H0:
sudo chown postgres:postgres /backups

[Ticnms goro 3MiHMMO OOJIIKOBHI 3amuc Ha POStYres ta meperaeMo 10 IbOTo
KaTajory:
sudo -i -u postgres
cd /backups

3Haxoasuuch B Katanosi /backups, ctBopumo B HhOMY KaTtaior postgresgl ta
daiin backup_database.sh:
mkdir postgresqgl
touch backup_database.sh

Taxum unHOM, KaTanor /backups Matume CTpyKTypy, TOKa3aHy Ha PUCYHKY 3.14.

Puc. 3.14. Ctpyktypa karanory /backups

B ¢aiin backup_database.sh nonamo HacTymHuii Kox:
#1/bin/bash
# Ha3Ba 0a3u JaHUX
db_name=staffing_agency
# Kynu 30epiraTUMyThCs KOTIIi
backupfolder=/backups/postgresql
# CKUIbKH JTHIB 30€piraTUMyThCs KOTIii

keep_day=14

sqlfile=$backupfolder/$db_name-$(date +%d-%m-%Y_%H-%M).sql
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zipfile=$backupfolder/$db_name-$(date +%d-%m-%Y_%H-%M).zip

# CTBOpPEHHS pe3epBHOT KOIIi

if pg_dump $db_name > $sqlfile ; then
echo 'Sql dump created'

else
echo 'pg_dump return non-zero code'
exit

fi

# CTHUCHEHHSI pe3epBHOI KOITii
if gzip -c $sqlfile > $zipfile; then
echo "The backup was successfully compressed’
else
echo 'Error compressing backup'
exit
fi

# Bunanienns sql-daitna komii
rm $sqlfile
# BunaneHHs 3acTapijiux KOmin

find $backupfolder -mtime +$keep_day -delete

HaﬂaHITy€MO ABTOMAaTHU4YHC BHMKOHAaHHA

BHIIIC3a3HAYCHOI'O

datiny,

BUKOPUCTOBYIOUM YTWIITY HJis IUIaHyBaHHS 3ajnad Cron. Jlig 1mporo HeEoOXiIHO

BHUKOHATHU KOMAaHOY:

crontab -e

[Ticnst woro mogamo B (haitil 3aBaHb, 10 BIAKPUETHCS, HACTYITHUN PSIOK:

0 * * * * [backups/backup_database.sh
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Puc. 3.15. daiin 3aBaans crontab kopuctyBada postgres

Jlauuii 3amuc o3HAYae, IO MporpamMa PE3epBHOTO KOIMIIOBAaHHS aBTOMATHUHO
3allyCKaTUMEThCSl KOKHOI ToauHu. Ha pucynky 3.16 MokHa noOauuTH meEpesik

pE3epBHUX KOIMil, CTBOPECHUX aBTOMAaTHYIHO 3 MOMEHTY 3aIicy 3ajaadi B crontab.

grep "staffing"

Puc. 3.16. CTtBOpeH1 pe3epBHI KoIii 0a3u JaHUX
Takum yuHOM, OyJIO HAJAIITOBAHO AaBTOMAaTHYHE pPE3EpBHE KOIMIIOBAaHHS Oasn
JTAaHUX KaJpOBO1 areHilii, mo BiAOYyBaeTbCAd KOXKHY TroAuHy. J[Ji1 eKOHOMIi JMCKOBOTO

MPOCTOPY KOXHA Pe3epBHA KOIIisl BUJAISETHCS uepe3 14 qHIB 3 MOMEHTY 1i CTBOPEHHSI.

BucHoBKH 10 TPeTHOr0 po3aity

B xoai pobotu Hajx gaHUM pO3ALIOM OYyJI0 BCTaHOBJICEHO Ta HanamtoBaHo CYB/]
PostgreSQL B OC Ubuntu Server. 3okpema, 3MiHEHO MeTOJ ayTeHTH]IKaIlii 3
OJIHOPAHTOBOTO, 10 MPU3HAYEHUH 7S TOKAIbHUX MIAKIIOYEHb, HA ayTeHTU(]IKaLIIo 3a
napojieM. byno cTBopeHo 06a3y naHux, MpU3HAYCHY JJis 30epiraHHs JaHUX OpraHizarlii.
3a momomororo mporeaypHoi moBu PL/pgSQL Oyno crBopeno Tabmuil, 30epexeHi
npouenypy, QyHKUii i IpecTaBIeHHs, BU3HAYEH] Ha eTari NPOEeKTyBaHHs 0a3u JaHUX.
Oxpim BHUIlIEBKa3aHUX 00’ €KTIB, 3 METOI0 3a0€3MEeUCHHS HAIIMHOTO JOCTYIY JO JaHUX
OyJ10 10/IaHO HOBI POJII ¥ MPU3HAYEHO TSI KOXKHOT 3 HUX BIAMOBIAHI MIPUBLIIET.

OcranHiM etanom Oylia oprasizailisi pe3epBHOrO KOIIIOBaHHA 0a3u AaHUX 3
BUKOPUCTaHHAM YTHIITH Pg_dump, miuaHyBajdbHHMKA 3aBJIaHb CION 1 MOBM CIICHApiiB

KOMaHIHOI 00osioHKH bash.
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BUCHOBKHA

B xoxi BukoHaHHs gaHOi KBamiikariiiHoi poOOTH OyJI0 CIPOEKTOBaHO Ta
noOyaoBaHo 6a3y JaHUX I 00CITyrOBYBaHHS MOTPeO KaaApoOBOi areHilii, po3pooieHo
MOJIITUKY PO3MEXKYBAHHS IMpaB JOCTYMY Ta HAJAIITOBAHO PE3€pBHE KOIIIOBAaHHS 0a3u
JAHUX.

[lepmnii po3ain poOOTH MPUCBAYCHO O3HAWOMIICHHIO 3 PEISAILIHHOI MOJEIUIIO
JaHUX, TPUYMHAMM 11 BUHUKHEHHS Ta IepeBaramMu pessiiniiHux 06a3 mgaHux. bymo
pO3TIIIHYTO po3noBciomkeri pemsmiitai CYB]] Ta acmekT iX 3acTocyBaHHsA, 1 0OpaHO
CYBJl PostgreSQL nmnst  po3poOku 0a3u  AaHMX, 3Ae0UIBIIOT0 33 IIUPOKY
GyHKIIOHATBHICTG  JTAHOT CHUCTEMHM TMpU 1l TOBHIM  OE3KOITOBHOCTI. byno
npoaHaiizoBaHo cyMicHicTh CVYBJ[ PostgreSQL 3  Halipo3MOBCIOIKEHIIIUMHU
cepBepaumu OC, micis 4oro B sIKOCTI cuctemu aiia posroptanis CYBJl Oyno obpano
Ubuntu Server.

Hpyruil po3ain NpucBsYeHO MPOEKTyBaHHIO 0a3u aanux. Ha mpomy erami Oyno
BU3HAYCHO OCHOBHI TOHSTTS, SKUMH Ma€ OIepyBaTH ©Oa3za JaHUX Oprasizaiii, 1
CIIPOCKTOBAHO TaOIMIN JJisl 30epiraHHsi HeOOXiAHUX NaHuX. Bbyjao BuU3HAUYE€HO 3B’S3KU
MDK TaOJIUIIMH, IO BiJOOpa)KarOTh B3a€EMOII0 MK MOHATTAMU MPEAMETHOI 00J1acTi
IC. IIpoekryBanns ¢ynkuioHany IC Ha piBHI 0a3u TaHUX MPOBOAMIIOCS 3 ypaxyBaHHSIM
TakuX 3aco0iB, gk 30epexeHl mnpouenypu, (QyHKIli, npencraBieHHd. Po3risHyTo
nepeBard BUKOPHUCTAHHsS 30epexxeHux mnporeayp B 0azax maHux. KitouoBi 3 HUX:
crpollleHa MiATpUMKAa GyHKIIOHAMYy O0a3u jJaHuxX, 3a0e3MeyeHHs AaTOMapHOCTI,
MO>KJIMBICTh BaJlifaIlii JaHUX Tiepel 30epe)KeHHSAM, IMiJIBUIICHA Oe3reKa, 3MEHIIEHHS
o0csary MmepexeBoro Tpadiky. OcTaHHIM eTarioM poOOTH HaJl PO3AUIOM Oyina po3poOka
MOJIITUKK JOCTYMY A0 00’€KTIB 0a3u JaHuX. PO3rIsiHyTO MeXaHi3M poJiel Ta MPUBIJICIB
B PostgreSQL, 1 Bu3HaueHO poJi, HEOOXIMHI JJIsI MPAKTUYHOTO 3aCTOCYBaHHs 0a3u
JIAHUX, Ta BUAMOBIIHI MPHUBUIET IS KOKHOI 3 HUX 3 METOI 3a0e3IMeUeHHS] BUCOKOTO
piBHS O€3MeKHu JaHUX.

Tpertiit po3ain poOOTH MPUCBAYEHO PO3TOPTAHHIO Ta HAIANMITYBAHHIO CHCTEMH.
Bbyno Bcranosneno Ta HanamrtoBaHo CYB/] PostgreSQL. 3a nonomororo mpoueaypHoi

moBu PL/pgSQL Oyno ctBopeHo TaOmuil, 30epexeHi mpoueaypu, QYyHKI W
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NpEe/CTaBICHHS, BU3HAUYEHI Ha eTami MpOoeKTyBaHHs 0a3u ganux. byno momano Bci

HEoOX1/1H1 poJii 6a3u JaHUX, BU3HAYECHI B APYroMy PO3ii, i MPU3HAUYCHO IS KOXKHOI 3

HUX BIJMOBIIHI TMpUBLIET.

OcranHiM eTanioM OyJ0 HaJalITYBaHHS PE3EpPBHOIO

KOMiIOBaHHA 0a3W JaHMX Ha CTBOPEHHA KOMiM KOXHY TOJWHY, 1X apXiByBaHHS Ta

BUJIAJICHHS 3aCTapUIMX KOIIIM.

3aranom, B mporect po3poOku kBamidikaiiiHoi poOOTH Oyn0o BiANpalbOBaHO

NPOEKTYyBaHHS, MOOYIOBY Ta HalalTyBaHHA Oa3W JaHUX Ha CTaOUTbHY pPOOOTY Ta

O€3MeYHM TO0CTYI J0 JIaHUX.
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CIIUCOK BUKOPUCTAHOI JITEPATYPU

1. Understanding the Relational Database Model [Exexrponnuii pecypc] —

Pexxum moctymy nmo pecypey: https://mariadb.com/kb/en/understanding-the-

relational-database-model/

2. Transactions in PostgreSQL [Enexkrponnuii pecypc] — Pexxum moctymy a0

pecypcy: https://www.postgresgl.org/docs/current/tutorial-transactions.html

3. DB-Engines Ranking [Enexrponnuii pecypc] — Pexxum goctymy 10 pecypey:

https://db-engines.com/en/ranking

4. What is SQL Server? [Enexkrponnuii pecypc] — Pesxxum moctymy 10 pecypey:

https://learn.microsoft.com/en-us/sqgl/sql-server/what-is-sqgl-server?view=sql-

server-verl6e
5. PostgreSQL: About [Exexrponnuii pecypc] — Pesxkum goctymy 10 pecypey:
https://www.postgresal.org/about/

6. PostgreSQL.: License [Enekrponnuii pecypc] — Pexxum mocTyiy 10 pecypey:

https://www.postgresal.org/about/licence/

7. PostgreSQL Data Types [Enextponnmii pecypc] — Pexum goctymy 1o

pecypcy: https://www.postgresgl.org/docs/current/datatype.html
8. Supported Platforms [Enextponnmii pecypc] — Pexum goctymy 1m0 pecypcey:

https://www.postgresql.org/docs/current/supported-platforms.html

9. Server Setup and Operation [Enexrponnuii pecypc] — Pexxum mocrtymy 1o

pecypcy: https://www.postgresgl.org/docs/current/runtime.html

10.Ubuntu Server documentation [Enexkrponuuii pecypc] — Pexxum goctymy 1o

pecypcy: https://ubuntu.com/server/docs

11.PL/pgSQL — SQL Procedural Language [Enextponnuii pecypc] — Pexum
JOCTYITy 10 pecypey: https://www.postgresql.org/docs/current/plpgsgl.html

12.PostgreSQL  User-Defined Procedures [Enektponnuii pecypc] — Pexum

JOCTyIy 10 pecypey: https://www.postgresql.org/docs/current/xproc.html

13.PostgreSQL  Functions and Operators [Enextponnuit pecypc] — Pexum

JIOCTYyIy 10 pecypey: https://www.postgresql.org/docs/current/functions.html
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14.PostgreSQL  User-Defined Functions [Enextponnuii pecypc] — Pexum

JOCTyITy 10 pecypcey: https://www.postgresql.org/docs/current/xfunc.html

15.PostgreSQL  Constraints [Enextponnmii pecypc] — Pexum moctymy [0

pecypcy: https://www.postgresal.org/docs/current/ddI-constraints.html

16.Views in PostgreSQL [EnexTponnuii pecypc] — Pexum goctymy 1o pecypcy:

https://www.postgresal.org/docs/current/sql-createview.html

17.Database Roles [Enextponnmii pecypc] — Pexum moctymy 10 pecypcy:

https://www.postgresql.org/docs/current/user-manag.html

18.PostgreSQL Privileges [Enektponnwuii pecypc] — Pexxum goctyiy 10 pecypey:
https://www.postgresal.org/docs/current/ddl-priv.html

19.PostgreSQL Indexes [Enexkrponnuii pecypc] — Pexum mocTymy 10 pecypey:

https://www.postgresql.org/docs/current/indexes.html

20.PostgreSQL Backup and Restore [Enexrponnuii pecypc] — Pexum moctymy
1o pecypcey: https://www.postgresal.org/docs/current/backup.html

21.PostgreSQL Client Applications [Enektponnuii pecypce]| — Pexum mgocTymy 10

pecypcy: https://www.postgresgl.org/docs/current/reference-client.html

22.PostgreSQL: define access privileges [Enekrponnuii pecypc] — Pexum

JIOCTYyIy A0 pecypcey: https://www.postgresql.org/docs/current/sgl-grant.html

23.PostgreSQL.: define default access privileges [Enektponnuii pecypc]| — Pexum

JOCTYITY hi (o) pecypcy: https://www.postgresql.org/docs/current/sql-

alterdefaultprivileges.html

24.Joins Between Tables [Enextponnuii pecypc] — Pexxum moctymny a0 pecypcey:

https://www.postgresql.org/docs/current/tutorial-join.html

25.Table Expressions [Emextponnuii pecypc] — Pexxum mocTymy g0 pecypey:

https://www.postgresql.org/docs/current/queries-table-expressions.html

26.Controlling the Planner with Explicit JOIN Clauses [Enektponuuii pecypc] —

Pexxum noctymy 10 pecypey: https://www.postgresgl.org/docs/current/explicit-

joins.html
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Jlictuar SQL-3anuTiB

-- CTBOPEHHS poJIen

CREATE ROLE db_admin LOGIN PASSWORD '8hI31jb47u’;
CREATE ROLE consultant LOGIN PASSWORD '58im7u09ts';
CREATE ROLE job_seeker LOGIN PASSWORD 'nbv71k8ds4';
CREATE ROLE employer LOGIN PASSWORD '764as8bga2';
CREATE ROLE guest LOGIN PASSWORD 'hf9117bs46';

-- I103BOJIM 34 3aMOBYYBAaHHAM

Homatox A

ALTER DEFAULT PRIVILEGES IN SCHEMA public REVOKE ALL PRIVILEGES ON TABLES

FROM PUBLIC,;

ALTER DEFAULT PRIVILEGES IN SCHEMA public REVOKE EXECUTE ON FUNCTIONS

FROM PUBLIC,;

-- Tabmuis Kopucryaui
CREATE TABLE users (
id SERIAL PRIMARY KEY,
username VARCHAR(50) UNIQUE NOT NULL,
password VARCHAR(100) NOT NULL,
email VARCHAR(150) UNIQUE NOT NULL,

role VARCHAR(20) CHECK (role IN (‘'db_admin’, ‘consultant’, 'employer’, 'job_seeker’)) NOT

NULL,

);

-- Tabnuns [perennenTu

CREATE TABLE job_seekers (
id SERIAL PRIMARY KEY,
user_id INT REFERENCES users(id) ON DELETE CASCADE,
name VARCHAR(50) NOT NULL,
surname VARCHAR(50) NOT NULL,
birth_date DATE NOT NULL,
phone VARCHAR(30) NOT NULL,
education TEXT NOT NULL DEFAULT ",
experience TEXT NOT NULL DEFAULT ",
skills TEXT NOT NULL DEFAULT "

);

-- Tabauit Poboronasii
CREATE TABLE employers (
id SERIAL PRIMARY KEY,
user_id INT REFERENCES users(id) ON DELETE CASCADE,
company_name VARCHAR(100) NOT NULL,
staff_size INT NOT NULL,
phone VARCHAR(30) NOT NULL,
address VARCHAR(150) NOT NULL,
website VARCHAR(150) NOT NULL DEFAULT "

);

-- a0 Bakancii

created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP NOT NULL
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CREATE TABLE vacancies (
id SERIAL PRIMARY KEY,
employer_id INT REFERENCES employers(id) ON DELETE CASCADE,
title VARCHAR(150) NOT NULL,
salary VARCHAR(50),
responsibilities TEXT NOT NULL,
requirements TEXT NOT NULL DEFAULT ",
is_remote BOOLEAN NOT NULL DEFAULT FALSE,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,
updated_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP

);

-- Tabmuns Binryku
CREATE TABLE responses (
id SERIAL PRIMARY KEY,
job_seeker_id INT REFERENCES job_seekers(id) ON DELETE CASCADE,
vacancy_id INT REFERENCES vacancies(id) ON DELETE CASCADE,
status VARCHAR(20) CHECK (status IN (‘pending’, 'reviewed', 'accepted’, 'rejected’)) DEFAULT
‘pending' NOT NULL,
sent_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP

);

-- Tabymmis Pexomennaril

CREATE TABLE recommendations (
id SERIAL PRIMARY KEY,
job_seeker_id INT REFERENCES job_seekers(id) ON DELETE CASCADE,
consultant_id INT REFERENCES users(id) ON DELETE CASCADE,
vacancy_id INT REFERENCES vacancies(id) ON DELETE CASCADE,
is_accepted BOOLEAN NOT NULL DEFAULT FALSE,
sent_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP

);

-- a0 [loBimomMireHHS

CREATE TABLE messages (
id SERIAL PRIMARY KEY,
sender_id INT REFERENCES users(id) ON DELETE CASCADE,
receiver_id INT REFERENCES users(id) ON DELETE CASCADE,
content TEXT NOT NULL,
sent_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP

);

-- OyHKIIIIs1, 0OYUCITIOE BiK IPETEHICHTIB
CREATE FUNCTION calculate_age(birth_date DATE) RETURNS INT AS $$
DECLARE
user_age INT,;
BEGIN
SELECT DATE_PART((year', AGE(birth_date)) INTO user_age;
RETURN user_age;
END,;
$$ LANGUAGE plpgsql;

-- OyHK1is, 110 Hajae iH(opMaIllilo Ipo KopucTyBaya
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CREATE FUNCTION show_user(user_id INT)
RETURNS TABLE (
id INT,
username VARCHAR(50),
email VARCHAR(150),
role VARCHAR(20),
created_at TIMESTAMP
)
LANGUAGE plpgsql
AS $$
BEGIN
RETURN QUERY
SELECT id, username, email, role, created_at
FROM users
WHERE id = user _id;
END;
$3;

-- 104aTHu KOpUCTyBada
CREATE PROCEDURE add_user(
IN username VARCHAR(50),
IN password VARCHAR(100),
IN email VARCHAR(150),
IN role VARCHAR(20)
)
LANGUAGE plpgsql
AS $$
BEGIN
INSERT INTO users (username, password, email, role)
VALUES (username, password, email, role);
END;
$3;

-- TOJATH MPETEHIECHTa
CREATE PROCEDURE add_job_seeker(
IN user_id INT,
IN name VARCHAR(50),
IN surname VARCHAR(50),
IN birth_date DATE,
IN phone VARCHAR(30),
IN education TEXT DEFAULT ",
IN experience TEXT DEFAULT ",
IN skills TEXT DEFAULT "
)
LANGUAGE plpgsql
AS $$
BEGIN
IF EXISTS (SELECT 1 FROM users WHERE id = user_id AND role ="job_seeker') THEN
INSERT INTO job_seekers (user_id, name, surname, birth_date, phone, education, experience,
skills)
VALUES (user_id, name, surname, birth_date, phone, education, experience, skills);
ELSE
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RAISE EXCEPTION 'User with id % does not exist or is not a job seeker', user_id,;
END IF;
END;
$3;

-- 1oaTtu poOOTOMABI
CREATE PROCEDURE add_employer(
IN user_id INT,
IN company_name VARCHAR(100),
IN staff_size INT,
IN phone VARCHAR(30),
IN address VARCHAR(150),
IN website VARCHAR(150) DEFAULT "
)
LANGUAGE plpgsql
AS $$
BEGIN
IF EXISTS (SELECT 1 FROM users WHERE id = user_id AND role = 'employer’) THEN
INSERT INTO employers (user_id, company_name, staff_size, phone, address, website)
VALUES (user_id, company_name, staff_size, phone, address, website);
ELSE
RAISE EXCEPTION 'User with id % does not exist or is not an employer', user_id;
END IF;
END;
$$;

-- I0JaTH BAKaHCIIO
CREATE PROCEDURE add_vacancy(
IN employer_id INT,
IN title VARCHAR(150),
IN salary VARCHAR(50),
IN responsibilities TEXT,
IN requirements TEXT DEFAULT ",
IN is_remote BOOLEAN DEFAULT FALSE
)
LANGUAGE plpgsql
AS $$
BEGIN
IF EXISTS (SELECT 1 FROM employers WHERE id = employer_id) THEN
INSERT INTO vacancies (employer _id, title, salary, responsibilities, requirements, is_remote)
VALUES (employer _id, title, salary, responsibilities, requirements, is_remote);
ELSE
RAISE EXCEPTION 'Employer with id % does not exist', employer _id,;
END IF;
END;
$$;

-- Ha/IiCTIaTH BIATYK

CREATE PROCEDURE send_response(
IN job_seeker_id INT,
IN vacancy_id INT

)

I'encipoecvkuii T.B.

Tonosns O.C. KK/KEKPE - 123 - 04 - I_I3

3mn. | Aprk. Ne 0okym. Iionuc | dama

Apx.

72




LANGUAGE plpgsql
AS $3$
BEGIN
IF EXISTS (SELECT 1 FROM job_seekers WHERE id = job_seeker_id) AND EXISTS (SELECT
1 FROM vacancies WHERE id = vacancy_id) THEN
INSERT INTO responses (job_seeker _id, vacancy_id)
VALUES (job_seeker_id, vacancy_id);
ELSE
RAISE EXCEPTION 'Job seeker with id % or vacancy with id % does not exist', job_seeker _id,
vacancy _id;
END IF;
END;
$$;

-- HaJ[ICJIaTH PEKOMEH/IAIIIO
CREATE PROCEDURE recommend_vacancy(
IN job_seeker_id INT,
IN consultant_id INT,
IN vacancy_id INT
)
LANGUAGE plpgsql
AS $$
BEGIN
INSERT INTO recommendations (job_seeker _id, consultant_id, vacancy _id)
VALUES (job_seeker_id, consultant_id, vacancy _id);
END;
$$;

-- HaJICJIaTH ITOBIIOMJIEHHS
CREATE PROCEDURE send_message(
IN sender_id INT,
IN receiver_id INT,
IN content TEXT
)
LANGUAGE plpgsql
AS $$
DECLARE
sender_role VARCHAR(20);
receiver_role VARCHAR(20);
BEGIN
SELECT role INTO sender_role FROM users WHERE id = sender _id;
SELECT role INTO receiver_role FROM users WHERE id = receiver_id;

IF NOT FOUND THEN
RAISE EXCEPTION 'User with id % or % does not exist', sender_id, receiver_id;
END IF;

IF (sender_role = 'job_seeker' AND receiver_role = 'job_seeker') OR
(sender_role = ‘employer’ AND receiver_role = 'employer’) THEN
RAISE EXCEPTION 'Messages between users with the same role (job_seeker or employer) are
not allowed’;
END IF;

Tenciposcoruii T.B. Apx.

Tonosns O.C. KK/KEKPE - 123 - 04 - I_I3 73

3mn. | Aprk. Ne 0okym. Iionuc | dama




INSERT INTO messages (sender_id, receiver_id, content)
VALUES (sender_id, receiver_id, content);

END;

$$;

-- BUAAJICHHA KOpUCTYBa4da
CREATE PROCEDURE delete_user(user_id INT)
LANGUAGE plpgsql
AS $$
BEGIN
DELETE FROM users WHERE id = user_id;
END;
$$;

-- BUJIQJICHHS iHpopMalii mpo nmpeTeHaeHTa
CREATE PROCEDURE delete_job_seeker(job_seeker id INT)
LANGUAGE plpgsql
AS $$
BEGIN
DELETE FROM job_seekers WHERE id = job_seeker _id;
END;
$$;

-- BUJIaJIeHHs iH(opMallii mpo poOoToaaBIIs
CREATE PROCEDURE delete_employer(employer_id INT)
LANGUAGE plpgsql
AS $$
BEGIN
DELETE FROM employers WHERE id = employer_id;
END;
$$;

-- BUJAJIEHHS BaKaHCII
CREATE PROCEDURE delete_vacancy(vacancy_id INT)
LANGUAGE plpgsql
AS $$
BEGIN
DELETE FROM vacancies WHERE id = vacancy _id;
END;
$3;

-- BUJAJICHHA Bi,Z[FYKy
CREATE PROCEDURE delete_response(response_id INT)
LANGUAGE plpgsql
AS $$
BEGIN
DELETE FROM responses WHERE id = response_id;
END;
$$;
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-- BUJJAJICHHS PEKOMEH/IaIlii

CREATE PROCEDURE delete_recommendation(recommendation_id INT)

LANGUAGE plpgsql
AS $$
BEGIN

DELETE FROM recommendations WHERE id = recommendation_id;

END:
$$;

-- BUJAJICHHA l'IOBiI[OMJ'IeHH}I
CREATE PROCEDURE delete_message(message_id INT)
LANGUAGE plpgsql
AS $$
BEGIN
DELETE FROM messages WHERE id = message_id;
END;
$$;

-- OHOBJICHHSI TAHUX KOPUCTYBadiB
CREATE PROCEDURE update_user(
IN user_id INT,
IN username VARCHAR(50),
IN email VARCHAR(150)
)
LANGUAGE plpgsql
AS $$
BEGIN
UPDATE users
SET username = username,
email = email
WHERE id = user _id;
END;
$$;

-- OHOBJICHHA JAaHUX HpeTeHI[CHTiB
CREATE PROCEDURE update_job_seeker(
IN job_seeker_id INT,
IN name VARCHAR(50),
IN surname VARCHAR(50),
IN birth_date DATE,
IN phone VARCHAR(30),
IN education TEXT,
IN experience TEXT,
IN skills TEXT
)
LANGUAGE plpgsql
AS $$
BEGIN
UPDATE job_seekers
SET name = name,
surname = surname,
birth_date = birth_date,
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phone = phone,
education = education,
experience = experience,
skills = skills
WHERE id = job_seeker _id,;
END;
$$;
-- OHOBJICHHS JTaHUX POOOTO/1aBIIiB
CREATE PROCEDURE update_employer(
IN employer_id INT,
IN company_name VARCHAR(100),
IN staff_size INT,
IN phone VARCHAR(30),
IN address VARCHAR(150),
IN website VARCHAR(150)
)
LANGUAGE plpgsql
AS $$
BEGIN
UPDATE employers
SET company_name = company_name,
staff_size = staff_size,
phone = phone,
address = address,
website = website
WHERE id = employer _id,;
END;
$$;

-- OHOBJIEHHS BaKaHCIH
CREATE PROCEDURE update_vacancy(
IN vacancy _id INT,
IN title VARCHAR(150),
IN salary VARCHAR(50),
IN responsibilities TEXT,
IN requirements TEXT,
IN is_remote BOOLEAN
)
LANGUAGE plpgsql
AS $$
BEGIN
UPDATE vacancies
SET title = title,
salary = salary,
responsibilities = responsibilities,
requirements = requirements,
is_remote = is_remote
WHERE id = vacancy _id;
END;
$3;

-- OHOBJICHHS BIATYKiB
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CREATE PROCEDURE update_response(
IN response_id INT,
IN status VARCHAR(20)

)
LANGUAGE plpgsql
AS $$
BEGIN
UPDATE responses
SET status = status WHERE id = response_id;
END;
$$;

-- OHOBJICHHSI pEKOMEH ALl
CREATE PROCEDURE update_recommendation(
IN recommendation_id INT,
IN is_accepted BOOLEAN
)
LANGUAGE plpgsql
AS $$
BEGIN
UPDATE recommendations
SET is_accepted = is_accepted
WHERE id = recommendation_id;
END;
$$;

-- pearyBaHHs MOB1IOMJICHb
CREATE PROCEDURE update_message(
IN message_id INT,
IN content TEXT
)
LANGUAGE plpgsql
AS $$
BEGIN
UPDATE messages
SET content = content WHERE id = message_id;
END;
$3;

CREATE VIEW job_seekers_with_age AS
SELECT
id, user_id, name, surname, birth_date,
calculate_age(birth_date) AS age,
phone, education, experience, skills
FROM job_seekers;

CREATE VIEW vacancies_employers AS
SELECT
v.id AS vacancy _id, v.title, v.salary, v.responsibilities,
v.requirements, v.is_remote, v.created_at, v.updated_at,
e.id AS employer_id, e.company_name, e.phone, e.address, e.website
FROM
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employers e JOIN vacancies v
ON
v.employer_id = e.id,;

CREATE VIEW responses_ext AS
SELECT
js.id AS job_seeker_id,
js.name AS job_seeker_name,
js.surname AS job_seeker_surname,
v.id AS vacancy _id, v.title AS vacancy title,
r.id AS response_id, r.sent_at, r.status
FROM
job_seekers js
JOIN
responses r ON r.job_seeker_id = js.id
JOIN
vacancies v ON r.vacancy_id = v.id;

CREATE VIEW recommendations_ext AS
SELECT
r.id AS recommendation_id,
r.is_accepted,
r.sent_at,
js.id AS job_seeker _id,
js.name AS job_seeker_name,
js.surname AS job_seeker_surname,
u.id AS consultant id,
u.username AS consultant_username,
v.id AS vacancy _id,
v.title AS vacancy _title
FROM
recommendations r
JOIN
job_seekers js ON r.job_seeker_id = js.id
JOIN
users u ON r.consultant_id = u.id
JOIN
vacancies v ON r.vacancy_id = v.id;

CREATE VIEW messages_users AS
SELECT
m.id AS message_id, m.content, m.sent_at,
s.id AS sender_id, s.username AS sender,
r.id AS receiver_id, r.username AS receiver
FROM
messages m
JOIN
users s ON m.sender_id =s.id
JOIN
users r ON m.receiver_id =r.id,;

-- mpuBiIei KopuctyBauiB kareropii db_admin
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-- Ha/IaHHA NIPUBLIETB HA MIEPETJIsi TaOIUIh

GRANT SELECT ON job_seekers TO db_admin;

GRANT SELECT ON responses TO db_admin;

GRANT SELECT ON recommendations TO db_admin;

GRANT SELECT ON messages TO db_admin;

GRANT SELECT ON employers TO db_admin;

GRANT SELECT ON vacancies TO db_admin;

-- Ha BUKOHAHHS BCIX Ipoueayp Ta GyHKIii

GRANT EXECUTE ON ALL FUNCTIONS IN SCHEMA public TO db_admin;
GRANT EXECUTE ON ALL PROCEDURES IN SCHEMA public TO db_admin;
-- Ha NepeTJIsal IPEACTABIIEHD

GRANT SELECT ON job_seekers_with_age TO db_admin;

GRANT SELECT ON responses_ext TO db_admin;

GRANT SELECT ON recommendations_ext TO db_admin;

GRANT SELECT ON messages_users TO db_admin;

GRANT SELECT ON vacancies_employers TO db_admin;

-- pHBLJIeT KOPUCTYBaYiB Kareropii consultant

-- a0l

GRANT SELECT ON job_seekers TO consultant;

GRANT SELECT ON responses TO consultant;

GRANT SELECT ON recommendations TO consultant;

GRANT SELECT ON messages TO consultant;

GRANT SELECT ON employers TO consultant;

GRANT SELECT ON vacancies TO consultant;

-- GyHKII1, Tponeaypu

GRANT EXECUTE ON PROCEDURE recommend_vacancy TO consultant;
GRANT EXECUTE ON PROCEDURE send_message TO consultant;
GRANT EXECUTE ON PROCEDURE update_user TO consultant;
GRANT EXECUTE ON PROCEDURE update_message TO consultant;
GRANT EXECUTE ON PROCEDURE delete_recommendation TO consultant;
GRANT EXECUTE ON PROCEDURE delete_message TO consultant;
GRANT EXECUTE ON FUNCTION show_user(INT) TO consultant;
GRANT EXECUTE ON FUNCTION calculate_age(DATE) TO consultant;
-- IIPEICTaBICHHS

GRANT SELECT ON job_seekers_with_age TO consultant;

GRANT SELECT ON responses_ext TO consultant;

GRANT SELECT ON recommendations_ext TO consultant;

GRANT SELECT ON messages_users TO consultant;

GRANT SELECT ON vacancies_employers TO consultant;

-- IpuBLIe] KOpUCTyBayiB Kareropii job_seeker

-- Ta0amI

GRANT SELECT ON job_seekers TO job_seeker;

GRANT SELECT ON responses TO job_seeker;

GRANT SELECT ON recommendations TO job_seeker;

GRANT SELECT ON messages TO job_seeker;

GRANT SELECT ON employers TO job_seeker;

GRANT SELECT ON vacancies TO job_seeker;

-- pyHKLii, mpoueaypu

GRANT EXECUTE ON PROCEDURE add_job_seeker TO job_seeker;
GRANT EXECUTE ON PROCEDURE send_response TO job_seeker;
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GRANT EXECUTE ON PROCEDURE send_message TO job_seeker;
GRANT EXECUTE ON PROCEDURE update_user TO job_seeker;
GRANT EXECUTE ON PROCEDURE update_job_seeker TO job_seeker;
GRANT EXECUTE ON PROCEDURE update_recommendation TO job_seeker;
GRANT EXECUTE ON PROCEDURE update_message TO job_seeker;
GRANT EXECUTE ON PROCEDURE delete_job_seeker TO job_seeker;
GRANT EXECUTE ON PROCEDURE delete_response TO job_seeker;
GRANT EXECUTE ON PROCEDURE delete_message TO job_seeker;
GRANT EXECUTE ON FUNCTION show_user(INT) TO job_seeker;

-- IpCACTAaBJICHHA

GRANT SELECT ON responses_ext TO job_seeker;

GRANT SELECT ON recommendations_ext TO job_seeker;

GRANT SELECT ON messages_users TO job_seeker;

GRANT SELECT ON vacancies_employers TO job_seeker;

-- mpuBLIel KOpUCTyBaviB Kareropii employer

-- a0l

GRANT SELECT ON job_seekers TO employer;

GRANT SELECT ON responses TO employer;

GRANT SELECT ON messages TO employer;

GRANT SELECT ON employers TO employer;

GRANT SELECT ON vacancies TO employer;

-- QpyHKLii, mpouexypu

GRANT EXECUTE ON PROCEDURE add_employer TO employer;
GRANT EXECUTE ON PROCEDURE add_vacancy TO employer;
GRANT EXECUTE ON PROCEDURE send_message TO employer;
GRANT EXECUTE ON PROCEDURE update_user TO employer;
GRANT EXECUTE ON PROCEDURE update_employer TO employer;
GRANT EXECUTE ON PROCEDURE update_vacancy TO employer;
GRANT EXECUTE ON PROCEDURE update_response TO employer;
GRANT EXECUTE ON PROCEDURE update_message TO employer;
GRANT EXECUTE ON PROCEDURE delete_employer TO employer;
GRANT EXECUTE ON PROCEDURE delete_vacancy TO employer;
GRANT EXECUTE ON PROCEDURE delete_message TO employer;
GRANT EXECUTE ON FUNCTION show_user(INT) TO employer;
GRANT EXECUTE ON FUNCTION calculate_age(DATE) TO employer;
-- IIPEICTaBIICHHA

GRANT SELECT ON job_seekers_with_age TO employer;

GRANT SELECT ON responses_ext TO employer;

GRANT SELECT ON messages_users TO employer;

GRANT SELECT ON vacancies_employers TO employer;

-- IpUBLIET KOPUCTYBaviB KaTeropii guest

GRANT SELECT ON employers TO guest;

GRANT SELECT ON vacancies TO guest;

GRANT EXECUTE ON PROCEDURE add_user TO guest;
GRANT SELECT ON vacancies_employers TO guest;
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