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Ilesxp paboThI:

OcBouth 6a30BbIe IPUEMBI YCTAHOBKM M HACTPOIKM CyOx postgresql”,
HayUUTHCS MCIIOJIB30BaTh pgadmin i1 aAMIHUCTPUPOBAHNS, pa3BEPHYTh
yuebHYy0 6a3y JaHHBIX demo” 1 03HAKOMUTHCS C €€ CTPYKTYPOIT, a TaKKe
3aKpeNNUTh HAaBBIKM CO3MaHMI 0a3 JaHHBIX U CXeM Ha IIpuMepe yueOHOI O
“hr”. IsyueHne npuHIUIIOB MPOEKTUPOBAHNS U aJMUHICTPUPOBAHUS
PeSILMOHHBIX 0a3 MaHHBIX B cpefe postgresql ¢ ucnonp3oBaHmeM
rpadmueckoro nHTepderica pgadmin u s3b1ka sql. OcBoeHme co3maHu,
M3MEHEeHN U CBSA3M TaOJINIl, HACTPOJIKY OTPaHNUEHUII IIeJIOCTHOCTH,
nHAeKkcoB u nocrpoeHus ER-nuarpamm. PopMupoBaHme MpakKTUUECKIX
HaBBIKOB pabOTHI C 00beKTaMy 0a3bl JAHHBIX, JOOABIEHS U IIPOBEPKU
OAHHBIX, & TAK)Ke MOKYMEHTUPOBAHUS CTPYKTYPbI Oa3bl JaHHBIX.

3amaum, perraemMple IPU BHIIIOJTHEHNN Pa0OTHI.

 YcTaHOBUTH U HACTPOUTH cyOn postgresql n knment pgadmin.

« IIpoBepuTh IpaBMIIBHOCTH PAbOTHI CepBepa C IOMOIIBI0 BBIITOJIHEHNS
TECTOBOTO 3aIIpoca.

« PasBepHyTh yueOHYyI0 623y demo u yOeaUTHCSI B JOCTYIIHOCTU €é
00BEKTOB.

« O3HAKOMUTBCS CO CTPYKTypolt 6a3bl demo 1 IIpoaHaIN3NPOBATh
OCHOBHBIE CYIITHOCTI.

« Co3pmaTh yueOHYI0 0a3y MaHHBIX AByMs cIiocobamMu: uepes rpadurueckuii
nHTepderic u ¢ momorpo CREATE DATABASE .

« Cosmars B 6a3e maHHBIX hr cXeMbl I TPYIIIIUPOBKU OOBEKTOB.

« OcBouTh co3maHuMe TadOaUI B 0a3e TaHHBIX C MCIIOJIb30BaAHIEM
rpaduueckoro unrepdeiica pgadmin u sql 3ampocos.

« Hayuntscsa 3amaBaTh KiIroueBble ITapaMeTphl TaOJINIL: IIepBUYHBIE KU,
aBTOMHKpEMEHTHBIE I10JIsI, 3HAaUeHS 110 YMOJTUAHIIO Y OTPaHUUEHUS
NOT NULL.

e M3yuurs npumeHenne komaunabl ALTER TABLE s msmMeHeHUS
CTPYKTypPBI TabIUIIbI 6e3 IOTepy JaHHBIX.

« Cosmatp cBsI3M MeXay Tabammamny (BHELIHMEe KIIIOUM) KaK uepes
nHTepderic pgadmin, Tak 1 ¢ momoisko sql koxa.

« Hayunrscs co3maBaTh MHAEKCHI JIS ONTIMM3ALNIN IIOVICKA Y COPTUPOBKA
TaHHBIX.

« OCBOMTB MOCTpPOEHME U PEIAKTUPOBAHNE €I JMarpaMM JJIs
BI3yaJIM3aLVI CTPYKTYPBI Oa3bl JaHHBIX.



Hayuurbcs mo06aBisTh, USMEHATH U IIPOBEPSITh JaHHbBIE B TAOIUIIAX C
romo1sio nHTepdeiica pgadmin n dml 3anpocos.

V3yunTh Ha3HAUEHNE U PeaN3aLI0 OTPAHIUEHNIT [IeJIOCTHOCTI.
Hayuwntbca ouninars TaOIUIBI C ITOMOIILI0 KoMaHabl TRUNCATE n
BBITIOJIHATH BHELIHME Sql CKPUIITHI U 3aII0THEHUS U MOOUPUKALINNA
0asbl.

CdopMupoBaTh 11eJIOCTHOE TIpeACTaBIeHNE O CO3TAHUN I
COMPOBOXKIeHUM 0a3bl JaHHBIX Ha IIpuMepe Momenn hr.

NcxomHble maHHBIE.

Cepsep ¢ ycranoBineHHbIMI docker 1 KoHTeTHEepaMuL:

» postgres:16 — cepBep cy0x postgresql,

» dpage/pgadmingd — Be6G-uHTEepdeiic NI aAMUHUCTPUPOBAHNS.
Yuyebnag 0a3a maHHBIX demo.

cy6n postgresql u rpadpuueckas obonouka pgadmin.

om hr, comep:xaras cxeMb! M 00bEKTBI A1 PaOOTHI.

cxema employeesDepartments, co3manHas Ha IpeAbIAYIIEM TAIle.
sql-ckpuITHI, IpeocTaBIeHHbIe B METOAMYECKUX MaTepuaiax:
Habop 3aJaHU, IPeAIoIararInX co3qanue tabmun employees,
departments, locations n gpyrux tabaui 6assl JaHHBIX hr.
MIpUMepPHbIE CTPYKTYPBI TAOJINUII U ITapaMeTPhI CTOJIOIIOB.
MEeTOJAMYEeCKIe YKa3aHM 10 BBIIIOJHEHNIO JIA00paTOPHBIX paboT 1
MOIIIAarOBbIe MHCTPYKIMU ¢ TpuMepaMu sql komau u mHTEpdEICHBIX
EeICTBUIL.

BrInmosrHeHNE PadOTHI.

Yactp 1.

3amganue 1. YcranoBka Heooxogumoro I10.

J{71s1 BBITIOSIHEHUST paboThI ObLIAa yCTaHOBJIEHA cyOn postgresql u

npmioxeHue pgadmin. YeraHoBka npousBoamiiachk B cpene docker.

Ha cepsepe 6b11 ycranoBineH docker m 3amyIiieHbI KOHTeTHEpHI:

postgres:16, dpage/pgadmind . Ha puc. 1 moka3aH BBIBOJ KOMaHIbI

docker ps, KOTOPBIN ITIOKA3bIBAET 3allyllleHHbIE KOHTEVHEePHI pgadmin

postgres.



root@r98é743:~4 docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS
NAMES

3@94ac4b%a23  dpage/pgadmind:8 "fentrypoint.sh” 19 hours ago Up 19 hours 443 /tcp, 127.0.0.1:8888—380/tcp
pgadmin

ec415114f4d7  postgres:16 "docker-entrypoint.s.." 19 hours ago Up 19 hours (healthy) 127.8.8.1:5432-35432/tcp
postgres

Puc 1: Pesynprar KoOMaHasr docker ps.

KoHuTetineps! Ob111 00beqUiHEHB! B 00111yI0 ceTh docker, uTo6n1 pgadmin mor
HaIIpsMYIO IOAKIIIOUAThCI K postgres. Ha puic. 2 mokasaHbI HaCTPOVIKY CeTH
dbnet .

rootRr988743 :~# docker network inspect dbnet
[
i
"Nome": "dbnet",
"Id": "Bdé2db233b593ccfdéld93aT7IP46d4bdFI1BELId22BBeBFI92B5caZFINT2FR",
"Created": "2825-89-23T17:17:25.48B6577132",
cope™: "local™,
"Driver™: "bridge",
"EnableIPvé&": false,
"IPAR": {
"Driver™: "default®,
"Optio A {},
"Confi [
{
"Subnet": "172.23.8.8/1&",
"Goteway": "172.23.8.1"

]

k.

"Internal": false,
"Attachable™: false,
"Ingress": false
"ConfigFrom":

"Network®: ™"
3

¥
"ConfigOnly": false,
"Containers™: {
"3894acdbFa23e2557F2496c274d727848Fc5aadeebBbleBeeBede9B18e617Fdd" : {
"Name™: "pgadmin”,
"EndpointID "1787cedZae7bd42ebdfYcoccbéleZaBad1A5IB5693b2deb19FoBYS4B21 840 eBAF"
"MocAddres t42:oc:17:88:83",
"IPv4Addres
"IPvéAddress
1.
"acd15114F4d7be443192c5ecBlccéTaB9F38dchicedefFEaBEFIRFAccdTRBb1AR" : {
"Nome™: '
"EndpointID
"MacAddres
"IPvdAddre
"IPvéAddre

1
3

]-l
"Optione™:
"Labels™:

Puc 2: Hactpoiiku cetu dbnet.
pgadmin cran goctyneH no aapecy db.fymio.us

Ha puc. 3 nokasan ¢pparment Caddyfile, orBercrBenHbIN 3a db.fymio.us.


https://db.fymio.us
https://db.fymio.us

db . fymio.us {

1

encode gzip
header {

Strict-Tramnsport-Security mox-oge=31536888;

¥-Content-Type-Options nosniff
¥—Frame-0Options SAMEORIGIN

ls {
protocols tlel.2 tlsl.3

X
rooter988743:~% |

Puc 3: Yacts BrIBOa KoMmaHabl cat /etc/caddy/Caddyfile.

B pgadmin 6»11 3aperucTpmpoBaH HOBBIN cepBep. B HacTpoiikax

ITOAKJIIOUEHVS OBLIIM yKa3aHsbI ciaedyrolue mapaMmerpsl. Ha puc. 4, 5

II0OKa3aHbI COOTBETCTBYIOIIINIE HaCTpOﬁKM.

‘Web PostgreSOL

General

Name

Server
group

Background
Foreground
Shared?

Shared
Username

Comments

Connection Parameters SSH

Tunnel Advant

X

>

Web PostgreSQL|

= Servers

X
X

X Close

) Reset

Puc 4: Hactporiku General cepsepa Web PostgreSQL.




“~Web PostgreSoOL X
General Connection Parameters SSH Tunnel Advant >

Host name/ postgres
address

Port 5432
Maintenance postgres
database

Username postgres
Kerberos 1B
authenticat

ion?

Role

Service

0 0 X Close 4 Reset

Puc 5: Hactpoitku Connection cepsepa Web PostgreSQL.

B “Object Explorer” cieBa st packpsun y3en “Databases” (Puc. 6):

Object Ex & B & Q&

ZServers(1)
..""Web PostareSOL
+ = Databases(4)
y = appdb
y = demo
y = Lab
y = postgres
y ®Login/Group RoT
s Tablespaces

b

Puc 6: Object Explorer -> Databases.



3arem s Haxkan [IKM no 6ase “postgres” u BpIOpa MHCTPYMEHT ~Query
Tool” (Puc. 7):

Object Ex & B ® Q| codemo/post

« =Servers(1) % demo/pc
@ Web PostgreSQL -
W =
+ =Databases(4) m vz
y = appdb Query OQuer
}:;demn 1
« = lab

y = post Create >

y 2L0ogin, Refresh...
}”-Tubles

HEEINE

Backup ...

CREATE Script

ERD For Database
Maintenance... |

Grant Wizaed...
Search Objects...

‘la Servers > Query Tool

=IGEELIIREN Properties...

e

Puc 7: Orxpritue Query Tool.

B oTkpbIBIIEMCS OKHe HaIlJCcaJl 3alIpoc IIPOBEPKI BepCUU cepBepa
SELECT version(); . ITocie aroro Haxkan kHonky “Execute script” (Puc. 8).



@ doschennicovngmail.com (internal) v

[EAdmin Filev Objectv Toolsv Helpw
Object EE B %A =demo/postg.. X = postgres/postgresaWeb PostgreSOL* X

+~ EServers(1) &  postgres/postgresaWeb PostgreSQL v | &
@ web PostgresSoL 5 P - (o (=
v S v - 4 fo | S i=
. =Databases (4) m A~ AY | Y v Nolimit | > v 3 @ % =v | @
ol _Ouery Query History ¥ Scratch Pad x 8
= demo .
» :
> =1ab 1 SELECT version();
v = postgres |Datu OQutput Messages Notifications s
>§;gﬂiti S RO E S [2]~]sn
> atalegs . X 5 :
) CEvent TpiggeShowlng r_*ows. 1to1l /| Page No: 1 of 1 14 |44 » bl
>§Extepsion5 e
» SForeign Datdy — pootgresqL 16.10 (Debian 16.16-1.pgdgl3+1) on x86_64-pc-linux-gnu, compiled by
»  Languages
s ©@'Publications
>%’Schemos
y Subscription
» ®Login/Group Rol
y @ Tablespaces Successfully run. Total query runtime: 484 %

msec. 1 rows affected.
Total rows: 1 Query complete vv vov:ev.454

CF Cm I, COCU 18

Puc 8: BeinostHEeHMEe CKpUIITA IPOBEPKU BEPCUL.

B nmosie “Data Output” s yBumgen Bepcuto PostgreSQL 16.10.

3apganue 2. [logkirroueHne yueOHON 0a3bI JaHHBIX.
[Tocye BBITTOSTHEHUS CIIEAYIOIIMX KOMaH/I Ha cepBepe yueOHas 6a3a JaHHBIX

nosBuiack B - Object Explorer”.

wget https://edu.postgrespro.ru/demo-medium.zip

unzip demo-medium.zip
docker exec -i postgres psql -U postgres -d postgres < demo-

medium-20170815.sql

[Tocie mostBiieHMs 6a3bl JaHHBIX demo”, B “Query Tool” s1 BBITOMHILT

cnenyroruit ckpunt (Puc. 9):

SELECT * FROM bookings.aircrafts data;



LEAdmin File v

Object ~

Tools v Helpwv

@ doschennicovnagmail.com (internal) v

Object Ex® | T Q.  odemo/postgresaWeb PostgreSOLk x :
+ E8ervers(1) & demo/postgresalWeb PostgreSQL v 5 D
Gweb PostgreSQL 5 L - - =
v 2 v v -4 i@ I =
- = Databases (4) BBV /Y7 No limit e > va mv % % =v @
\":"CdlDDdD Query Query History Execute script " Scratch Pad X 'S
>;L§’;° 1 SELECT # FROM bookings.ai [Fs]
s A e
- =postgres Data Output Messages Notifications '
» @Casts = Bvlva 8 &)~ s00
» ¥Catalogs  ghouing rows: 1 to 9 #  Page No: 1 0F 1 | 14« | o | »
sl e ircraft_code model
» @Extensions fPKi character (3)“ jsonb 4
> S ForE-Lan D At OR "en": "Boeing 777-3@@", "ru": "BouHr 777-30@"}
» Languages 2 763 "en": "Boeing 767-30@", "ru": "BOWHr 767-30@"}

@' Publications " we n - - . " " e n ¥ _ n
> 3 su9 en": "Sukhoi Superjet-16@", "ru": "Cyxoi CynepaxeT-10@"}
>§_§5‘3he"‘°§ 4 32e "en": "Airbus A320-200", "ru": "Aspo6yc A320-200"}

[sr@SubsCript o "en": "Airbus A321-280", "ru": "Aspobyc A321-200"}
» &Login/Group Rol 6 319 wen® :
y ©Tablespaces 2 733 went _, Successfully run. Total query runtime: 8@8 %

msec. 9 rows affected.
UUIU0 00, 500

Total rows: 9 Query complet CF LM L, COC 39

Puc 9: Beimosnnenue ckpunra SELECT * FROM bookings.aircrafts_data.

3apganue 3. O3HakomieHue ¢ yaeoHoi b/I.

51 osmakommiica ¢ onmcanueM Bl Ha cavite postgrespro.ru/education/
demodb

3apanue 4. Co3manue yueoHoit 6a3p1 manHbIx HR cpemcTBamMu
pgAdmin.

s1 maskan ITKM Ha ysine “Databases” u Bei6pan mento “Create” 3atem
“Database...” (Puc. 10).

FJAdmin  Filev Objectwv Toolswv Helpwv & doschennicovnigmail.com (internal) v
Object B> & B ™ QA cdemo/postgresaWeb PostgreSOL* x H
o E8servers(1) &  demo/postgresalWeb PostgreSQL v 8 D
@
--%EW%t;tF;C;Sm"e,SF{L im AV A YV oo linit ~ @ p /P B DY R D =IO
.=
> ;demo pefoesh ngs.aircrafts_data;
» =lab pisconnect from all databases o 2
< = pos tgmos e eoopee iy Notifications
» BlCasts S BvOva & 2]~ s
)‘%’Cutalogs_ Showing rows: 1 to 9 »° Page No: 1 of 1 14 |4« »»r »|
p S EVEnL 1 0ds ircraft_code model
)ﬁExten51ons PK‘j chaFacter (3)“ jsonb s
s = Foreign Datay 773 "en": "Boeing 777-3@@", "ru": "Bounr 777-308"}
> Languages 2 763 "en": "Boeing 767-3@0", "ru": "GouHr 767-300"}
@ Publications Wapt. 0 : P Wompgne = _ "
>e2§ Bl Su9 en": "Sukhoi Superjet-100", "ru": "Cyxom CynepaxeT-100"}
B gcge"“‘? . e "en":; "Airbus A320-200", "ru": "Aspobyc A320-200"}
= i ISGC”P :;”; 5 321 "en": "Airbus A321-260", "ru": "A3po6yc A321-2080"}
>7__ngi25 ;E:g %% 319 {"en": "Airbus A319-10@", "ru": "Aspobyc A319-180"}
> p 7 733 {"en": "Boeing 737-3@@", "ru": "BouHr 737-300"}
Total rows: 9 Query complete 00:00:00.808 LF Ln 1, Col 39

Puc 10: Co3naHue HOBOI 6a3bl JAHHBIX.

3aTeM B OKTPBIBILIEMCSI OKHE S BBICTABUII ciieqyroiue Hactpoiiku (Puc. 10,
11).


https://postgrespro.ru/education/demodb
https://postgrespro.ru/education/demodb

= Create - Database X
General Definition Security Parameters Advanced SQL

Database HR

0ID

Owner & postgres
Comment

o 0 X Close O Reset

Puc 11: Hactpoiiku HoBoit 6a3bl. Bkitangka General.
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= Create - Database X

General Definition Security Parameters Advanced SQL

Character
type

ICU Locale
ICU Rules
Connection
limit

Template?

0 0

Select an item...

»
Note: When the preferences setting 'show
template databases' 1s set to false,
then template databases won't be
displayed in the object explorer.

X Close | 9 Reset '

Puc 12: Hactpoiiku HoBoit 6a3bl. Bkiragka Definition.

3areMm s coxpanmi Hactpoitku. B “Object Explorer” mosiBmiacek co3manHas

6aza (Puc. 12).

= Servers(1)
v ¥Web PostgreSQOL
.. = Databases(5)
s =HR
y = appdb
y = demo
y = Lab
y = postgres
y @Llogin/Group Rol
y Tablespaces

Puc 13: Baza HR B Object Explorer.

11



I[Toce aToro s ymanun 6asy uepes [IKM (Puc. 14).

Object E)& BB ™ Q| =demo/postgresaw

v =Servers(1) & demo/postgres
v@?hleb Postnreasnl . :
.. =Datat Create ),

=a
}ffdgﬁ Delete (Force)
5 S
}Eluh Refresh... l

y = POS Restore...
y @ Lloglr

) = Table Backup...

CREATE Script :
Disconnect from database
ERD For Database
Maintenance...

Grant Wizard...

Search Objects...

Query Tool

Properties... ]

Puc 14: Ynaneune 6a3sr HR.

3apganue 5. Cosganue yueoHoit 6a3p1 manubix HR cpegcrBamu PL/

pgSQL
s1 orkpeut “Query Tool” 6aser maHHBIX postgres . M mpommcan ciiexyrommit
ckpunr (Puc. 15).

12



CREATE DATABASE hr
WITH ENCODING 'UTF8'
LC COLLATE 'C'
LC_CTYPE 'C'
TEMPLATE template®
CONNECTION LIMIT 1;

§:)Admin Filev~ Objectv Toolswv Helpw @ doschennicovnagmail.com (internal) v
Object BE B EQ =demo/postg.. X_=2postgres/postgresaWeb PostgreSOL*x X H
.~ ZServers(1) & postgres/postgresaWeb PostgreSQL v |§ )

@ Web PostgresoQL .. pe
M 3 / v - [ = (= (=
_=batabases(4) M B[ Zv [ Y v No linit - (@ (p[> BB BB (=]0

> fappdb Ouery Query History Execute script /" Scratch Pad x s
> oo 1 v CREATE DATABASE hr (F5]

1y
11

, = postgres |2 WITH ENCODING 'UTF8'
s @ Login/Group Rol3 LC_COLLATE 'C'
» @ Tablespaces 4 LC_CTYPE 'C'
5 TEMPLATE temploate®
6 CONNECTION LIMIT 1;
7
Data Output Messages Notifications "]

CREATE DATABASE

Query returned successfully in 434 X
Wv’Query returned successfully in 434 msec. X
Total rows: Query complete 00:00:0b6.434 LF L 7, COCU I

Puc 15: Co3snanue 60a3pl hr Py IIOMOIIY CKPUIITA.

[Tocite aroro B cumcke 6a3 mosiBmiachk cosmantas (Puc. 16).

= Servers(1)
v ¥Web PostgreSOL

« =Databases (5)
appdb
demo
hr |
lab
postgres
» @Login/Group Rol
5 “ Tablespaces

b d

W

’
(0 (0 (0 (0 (g

Iﬁ]\l"‘\l"‘\l“'

Puc 16: HoBas 6a3a B Object Explorer.

13



3amanne 6. Co3maHue CXeM.

/1 pasBepHYJI BKJIaAKy AJA co3MaHudA cxeM. Puc. 17 1TokaspIBaeT MEHIO
CO3[JaHIIE CXEM.

Object B»>& H ® Q

Languages
« @ Publications
v%’Schemnn (1)

Y0 create > lschema...

.
> : Refresh

B
’1%[ Search Objects...

:IEI Query Tool
}ﬂﬁFlb UvictT1i
,AuFTS Parse
« BFTS Templ:

Puc 17: Co3gaHue cxeMBbl.

U cospman cxemy “EmployeesDepartments”. B “Object Explorer” BumHo uto
cxema cosmana (Puc. 18).

-
.. ¥Schemas (2)
v 2 EmployeesDepartments
+« DAggregates
Puc 18: HoBag cxema nossBIIach.
Yro06BI cO3MaTh BTOPYIO cXeMy, st OTKphLI Query Tool” k 6ase hr. U

IpomMcal ciexylole samnpocs (Puc. 19):

CREATE SCHEMA IF NOT EXISTS "countries"
AUTHORIZATION postgres;

14



Object Explorer
~ = Servers(1)
+~ #Web PostgresqL
+ = Databases (5)
» = appdb
« =demo
v =hr
, B Casts
» ¥Catalogs
» CEvent Triggers
» @Extensions
» =Foreign Data Wrappers
Languages
«'Publications
% Schemas (2)
N & EmployeesDepartments
» @public
» ~Subscriptions
» = lab
» — postgres
, ‘alogin/Group Roles

>
>
v

& H®Q

=hr/postgresaiWeb PostgreSOL* X

&  hr/postgresaWeb PostgreSQL
m A~ A Y v No limit -
Query Query History

1~ CREATE SCHEMA IF NOT EXISTS

2 AUTHORIZATION postgres;
3

~ |8
> > vAEMOVT D

" cratch Pad X v

"countries"

Data Output _Messages Notifications

CREATE SCHEMA

=v

D
(7]
¥

Query returned succ )
v/ Query returned successfully in 400 msec. X
Total rows: Query TeUIYe. B

Puc 19: UcnnonHeHNe CKpUIITA 110 CO3aHUIO CXEMBI.

B “Object Explorer” Bugna nobasnennas cxema (Puc. 20):

> @ EmployeesDepartments
y @countries
y @ public

« 2Subscriptions

Puc 20: I[logBneHme HOBOI CXEMBI.

Yacte 2.

3apganue 1. Cosganue Tadaunel B rpaduueckoii cpene pgadmin.

s1 packpsLr 6a3y hr mo ysia tables u BeOpain oo create (Puc. 21):

15



[E)Admin Filev Objectv Toolsv Helpv

Object B> H & Q

; = Foreign Data
Languages (1)
v & Publications
% Schemas (1)
v ¥ public
> Aggr'egate.
y ot Collation
% Domains
s BFTS Confi
, RFTS Dicti

ra FTS Parse
FTS Temnl.

“ AR Tabte ...

©F Refresh

v

2.0 Grant Wizard...
y OP Search Objects...

L L L L

« "*S Query Tool

y ©@Trigger F

Puc 21: MeH10 co3maHmMsa HOBOI TaOJIMIIBL.

U cosgan Tabmuiry EMPLOYEES (Puc. 22):

[EAdmin Filev Objectv Toolswv Helpw = medfymio.us (internal) v
Object Explorer = EMPLOYEES X H
L4
FTS General Columns Advanced Constraints Partitions Parameters Se >
& Fore
>
» @ Func Name EMPLOYEES
, T Mate
» & 0per Qwner & app
> O Proc
» “*Sequ schema & EmployeesDepartments
.. BTabl
v ZEMF Taplespace * pg_default
> BC -
>"'C partitioned »
sy =1 table?
S ER
> @R Comment table for managing employees
Al
y &Trig
» © Type y
» @ View
@ count
> .
oot @ @ < ciose | [oreset

Puc 22: Hacrpoiiku tabnmuusr EMPLOYEES.

16



3aTeM s 3aITOJIHII BKIAAKy columns Kak IIOKa3aHO Ha PUCYHKE B YCIOBUU
(Puc. 23):

{:JAdmin Filev Objectv Tools

Object Explorer S B %wQ
> “oeqQueEenceEs

..BTables(1)
. T EMPLOYEES |

o 0 Columns(12)

FIRST _NAME

LAST _NAME

EMAIL

PHONE _NUMBER

HIRE DATE

JOB_ID

SALARY

COMISSION_PC1

MANAGER_ID

DEPARTMENT _ID

BONUS

EMPLOYEE_ID

*Constraints (1)
“ EMPLOYEE _ID

> & Indexes

N 9 RLS Policies

. "Rules
Puc 23: Cton6us! Tabnnnsr EMPLOYEES.

OO OO0 O O O O O O O O Co dCo

s monss employee id, s BRICTaBIMII ciiegyloinue napametps! (Puc. 24):

17



7 EMPLOYEE_ID X
General Definition Constraints >

Defaul
t

Not @
NULL?

Type NONEy IDENTITY| GENERATED

Identi ALWAYS
ty

Increm 1
ent

Start 1

Minimu

o 0 X Close % Reset

Puc 24: Hacrpoiiku cronbiia EMPLOYEE _ID -> Constraints.

Jlns cronbua hire date s mocraBul 3HaUeHME 110 YMOJIYaHNIO
current_date (Puc. 25).
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7 HIRE_DATE X
General Definition Constraints >

Eefﬂul current_date

Not o

NULL?

Type }J NONE IDENTITY GENERATED

o 0 X Close O Reset

Puc 25: O6HOBIEHHOE 3HAUEHME TI0 YMOJIUAHNIO A1 cTo011a HIRE DATE .

I[Tocne aToro, 1 cOXpaHWUI TaOIUITY.

3aganue 2. Cosganue tadiaunsl B Query Editor.
s1 oTkpBLI query tool mug hr u Bmcan Tyna cnenyrommit ckpunt (Puc. 26):

CREATE TABLE "EmployeesDepartments"."DEPARTMENTS" (
DEPARTMENT ID integer GENERATED ALWAYS AS IDENTITY
(INCREMENT 1 START 1) PRIMARY KEY NOT NULL,
DEPARTMENT NAME character varying(30)[] NOT NULL,
MANAGER ID bigint NULL,
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LOCATION ID integer NULL
);

:JAdmin  Filev Objectwv Toolswv Helpwv

orer ||| ® Q| =hr/appaappdbk x :
op il & hr/appaappdb v D
+ = Databases ( ‘
> =appdb mAa~Av| Yy Nolinit~ @ P VB DAY S D =0
« =demo
Lohr |Ouer~y Query History ' gtch Pad x v ¢
@ Casts 1 v CREATE TABLE "EmployeesDepartments"."DEPARTMENTS" (
)%aCﬂt'JIOQQ DEPARTMENT_ID integer GENERATED ALWAYS AS IDENTITY (INCREMENT 1 !
v%E"e”t Ti3 DEPARTMENT_NAME character varying(3@)[] NOT NULL,
>gﬁ3::;5:' MANAGER_ID bigint NULL,
:”Lunguggls LOCATION_ID integer NULL
L& Publica6 J;
+ @ Schemas
~ @Employ . . 7
’Aggr'e Data Output Messages Notifications
5 il Collo CREATE TABLE
» % Domai
> [HFTS C Query returned successfully in 368 msec.
>g§ £ ‘\/Quer‘y returned successfully in 368 msec. X
> ETS T Total rows: Query complete 00:00:00.368 CF Cnm 6, COC 3

Puc 26: cnonHeHMe CKpUIITA IO CO3aHUIO TaOIUIIBL.

Tab6nuia nossuiack B object explorer (Puc. 27):

= DEPARTMENTS
. I EMPLOYEES

Puc 27: HoBas ta6iuua B Object Explorer.

, :
v HTables(2)
>

LY

3arteM 4 co3gal eie ogHy Tabauiry ckpunrom (Puc. 28):

CREATE TABLE "EmployeesDepartments"."LOCATIONS"

(LOCATION ID smallint GENERATED ALWAYS AS IDENTITY NOT
NULL,

STREET ADDRESS character varying(40),

POSTAL CODE character varying(12),

CITY character varying(30),

COUNTRY_ID CHAR(2)

¥
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[E)Admin Filev~ oObjectv Toolsv Helpw

= meafymio.us (internal) v

Object Explorer & B/ ®[Q| ohr/apprRappdb* x :
« Eservers(1) & hr/appRappdb v | 8 &)
% appdb 5 R —ur— =
v v v -2 o S =
+ = Databases(4) mav/sv v LT, I e VB Bv® D Ev 0
o L Ol _Query Query History ¥ Scratch Pa v ¢
S ;ﬁi’“" |1 ~ CREATE TABLE "EmployeesDepartments”."LOCATIONS"
- _@Custs 2 (LOCATION_ID smallint GENERATED ALWAYS AS IDENT:
:%acqtulogs 3 STREET_ADDRESS character varying(4e),
~ D Event Triggers 4 POSTAL_CODE character varying(12),
» @Extensions 5 CITY character varying(3e),
>§Fore1gn Data Wrappers 6 COUNTRY_ID CHAR(Z)
» = Languages 7 );
& Publications ?
+ #Schemas (3) Data Output Messages Notifications 's
« @EmployeesDepartments CREATE TABLE
» BAggregates
il Collations ;
»° ; Query returned successfully in 486 msec.
% Domains
s BFTS Configurations
» BFTS Dictionaries Total rows: Query complete 00:00:00.486 LF Ln 7, Col 7

Puc 28: VicmorHeHMe CKpUIITA IO CO3TAHNIO TAOIUITHL.

Kak mosxHO Bumerh, Tabauiia O6blta cosmana (Puc. 29):

v D Tables(3)
> = DEPARTMENTS
E EMPLOYEES
> = LOCATIONS

Puc 29: HoBas tabsmiia B Object Explorer.

3amanue 3. IsMmeHeHme Ta0O MIIbI.

B query tool g BBexn cnenyrotee (Puc. 30):

ALTER TABLE "EmployeesDepartments"."LOCATIONS"
ADD STATE_PROVINCE character varying(25) NULL;
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[EAdmin Filev Objectv Toolswv Helpwv = medfymio.us (internal) v

Object Explorer & B ® Q| =hr/apprRappdbs x

~ E5ervers(1) & | hr/appRappdb v B £
'?é%ﬁ%basesu) mBAv A YV Notlinit~ @/ p/* VB DY % SB = O
)Eappdb Query Query History v Scratch Pa v ¢
. ;ﬁim" 1« ALTER TABLE "EmployeesDepartments”."LOCATIONS"
i B Casts 2 ADD STATE_PROVINCE character varying(25) NULL;
:%’Cutalogs 3

+ G Event Triggers

» @ Extensions

» EForeign Data Wrappers

» ~ Languages

~ & Publications

+ #schemas (3) Data Output Messages Notifications 's

+ P EmployeesDepartments ALTER TABLE

s Aggregqtes
y o/ Collations
» @ Domains
> B FTS Configurations ‘\/Quer'y returned successfully in 727 msec. X
» BFTS Dictionaries Total rows: Query COmpLELE @@ 0@ @@, 7Z7 CF LM 3, COC I

Query returned successfully in 727 msec.

Puc 30: cnonHeHue ckpunita B query tool.

Namennn cronberr CITY cinenyromum xomgom (Puc. 31):

ALTER TABLE "EmployeesDepartments"."LOCATIONS"
ADD CONSTRAINT "PK LokationId" PRIMARY KEY (LOCATION ID);

i*)Admin Filev Objectv Toolswv Helpw = meRfymio.us (internal) v
Object Explorer § B % Q| ohr/appRappdb* X :
~ E8ervers(1) & hr/appaappdb v B )
@ appdb 5 P - - =
Rl mRA~Y A Y~ Nolimit ~ ®|p | v B @O o B | =v| O
v.-—:-.-Datubases(Jl)
,:gppdb _OQuery Query History Execute script ¥ Scratch Pg v ¢
: ;hﬁ'“” |1 ~ ALTER TABLE "EmployeesDep( (F5] IONS"
o _?Custs 2 ADD CONSTRAINT "PK_LokationId" PRIMARY KEY (LOCATIO!
&
» ¥ Catalogs 3
~ o Event Triggers

» PExtensions
>gFur'eign Data Wrappers
» ~ Languages
+ & Publications
» ¥Schemas (3) Data Output Messages Notifications 'e
« @ EmployeesDepartments ALTER TABLE
» BAggregates

,ElCollqtlons Query returned successfully in 569 msec.
> % Domains

5 BFTS Configurations + Query returned successfully in 569 msec. X
» ®FTS Dictionaries Total rows: Query comp ToUIey, S

Puc 31: UcnorHeHue ckpurita query tool.

Tab6muma locations (Puc. 32):

Data Output Messages Notifications 'e
= BvOVE & &2~

ocqtion_id . street_address_
PKﬂ smaTlint

ostal_code ci
characTer varying (40)7 gharacfer varying (12) 7 ch

Puc 32: Ta6auna locations.

3areM s mpommcan TeKCT ckpumnra scriptl create.sql (Puc. 33, 34):
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& ®=spgAdmin 4 x wreport.pdf > Microsoft Wcx report.pdf x lms.itmo.ru >

fymio.us P L e o

[EAdmin Filev Objectv Toolsv Helpw =me@fymio.us (internal) v
Object Explorer 8 M ® Q| onr/appRappdb* X g
- E5ervers (1) ¢ hr/appRappdb v 8 2
@ appdb , - ===
v v - -4 =S =
- =Databases (4) mBANAY [T v No limit e » vaA by % S| = @
» Sappdb Query Query History " Scratch Pa v ¢
~ igimo | 1 CREATE SCHEMA IF NOT EXISTS "Countries" AUTHORIZA"
: épostgres 2 CREATE SCHEMA IF NOT EXISTS "EmployeesDepartments
» @login/Group Roles 3
> Tablespaces 4 v CREATE TABLE "Countries"."REGIONS"
5 ("REGION_ID" SMALLINT,
6 "REGION_NAME" VARCHAR(35),
7 CONSTRAINT "REG_ID_PK" PRIMARY KEY ("REGION_II
8 );
Data Output Messages Notifications 's

CREATE TABLE

Query returned successfully in 38@ msec.

ISR TE I A [ Lo e VIR [ LB I Total rows: Query complete @6:00:80.38@ LF Ln 2, Col 69

Puc 33: Ckpunt scriptl create.sql B query tool.

. ETables(6)
5 EIDEPARTMENTS
5 EEEMPLOYEES
b
b
b

= JOB_GRADES
= JOB_HISTORY
5 = LOCATIONS

Puc 34: Hosbre Tabnunbt B Object Explorer.

3apganue 4. Cosganue oTHomeHNs rpaduyeckum nHTEepdeiicom
pgadmin.

s1 maxan [TIKM no tabnuiie EmployeesDepartments. LOCATIONS u Bb16pait
MEHIO CO3qaHms BHelrHero kiroua (Puc. 35):
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> mmmm e
« = LOCATIONS
. H Columns

rCongrasdate |

’ =™ = -

y oo Indt Exclusion constraint...
» RLS Refresh Foreign key...

s " Rule

2 Trig Search Objects... Primary key
, @Trigge Query Tool Unique constraint
>~ Types Check ...
y “Views

. ®countries

Puc 35: MeHro co3maHMg BHEIITHETO KJII0Ua.

3arteM s BBeJ 3afjaHue Ha3BaHue oTHoIeHus (Puc. 36):
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. #Create - Foreign key X
General Definition Columns Acti >

Name LOC_C_ID_FK

Commen
t

Please specify columns for Foreign
C)key.

0 0 X Close % Reset

Puc 36: Hactpoitku cosganns Foreign Key.

X

[Tocne, s mo6asm cronderr kuomnkoit add (Puc. 37):

25



2 Create - Foreign key X
General Definition Columns Acti >

Columns
Local Select an item...
column
Refere Select an item...
nces
Refere Select an item...
ncing
Add
Local Referenced Referenced..

@ LOCATION_ID COUNTRY_ID "Countries".

0 0 X Close ¥ Reset

Puc 37: Hactpoitku co3ganus Foreign Key.

Bxianka sql (Puc. 38):
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= pgAdmin 4

fymio.us P L e o
[EAdmin Filev Objectv Toolsv Helpw =me@fymio.us (internal) v
Object Explorer § @ ® Q screate - Foreign key X
o R M
T = DEPARTMENTS General Definition Columns Action SOL
s E EMPLOYEES
= JOBS 1~ ALTER TABLE IF EXISTS "EmployeesDepartments"."LOCATIONS"
:EJOB_GRADES Bl ADD CONSTRAINT "LOC_C_ID_FK" FOREIGN KEY ("LOCATION_ID")
» 2 JOB_HISTORY 3 REFERENCES "Countries"."COUNTRIES" ("COUNTRY_ID") MATCH SIMPLE
« D LOCATIONS 4 ON UPDATE NO ACTION
- B Columns 5 ON DELETE NO ACTION
131
> ggzz:;gmts 6 NOT VALID;
> WEK S "
>fﬁRLS SeltEims 7 v CREATE fNDEX IF NOT EXISTS fki_LOC_C_ID:FE -
Rules 8 ON “EmployeesDepartments”."LOCATIONS" ("LOCATION_ID");

» #Triggers
» G Trigger Functions
> Types
» @ Views
» ®countries
» @public
©Subscriptions

v
» S postgres 0 0 X Close O Reset

s & Llogin/Group Roles

Puc 38: SQL xop cosmanma Foreign Key.

Orpaunuenns locations (Puc. 39):

. ©LOCATIONS
> B Columns
_*Constraints(2)
*LOC_C_ID_FK
LOC_ID_PK

Puc 39: Orparnuenns LOCATIONS.

3areM s co3gan otHouleHue ¢ momoibio ddl omeparopa alter table (Puc. 40):

ALTER TABLE "Countries"."COUNTRIES"
ADD CONSTRAINT "COUNTR REG ID FK1" FOREIGN KEY ("REGION ID")
REFERENCES "Countries"."REGIONS" ("REGION ID");
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[EAdmin Filev Objectv Toolsv Helpw

& doschennicovnagmail.com (internal) v
Object Explorer 8 B ®Q =demo/postgresaWeb PostgreSOL* X
vi%erver‘s(l) & | demo/postgresaWeb PostgresSqQL v 5 )
% Web PostgreSoL 5 S - - [ —
v o v - » e f =
+ =Databases(5) mavisv]Y No timit ar Vil Bv% 8= |0
N —:DDdD Query Query History " Scratch Pad: v <
> ihi'“" 1 SELECT * FROM bookings.bookings LIMIT 5;
>
>:1ub
» = postgres
» &Login/Group Roles
s B Tablespaces R F
Data Output Messages Notifications "
SIEvOvE 8 &[]0
Showing rows: 1 to 5 /' Page No 1 of 1 14 |44 » |
o?_ref ,» book_date , total_amount =
PK] character (6) t1mestamp with time zone# numeric (10,2)
1 @00eeF 2017-07-05 00:12:00+00 265706 00
2 @eeelz 2017-07-14 06:02:00+00 37906.00
3 @eeezD Successfully run. Total gquery runtime: 2 secs %
4 AAARARR 518 msec. 5 rows affected.
Total rows: 5 UUEry COMPLELE Y0 60 :0Z.510 CF LI I, COC &L

Puc 40: BeimotneHue ckpurira B query tool.

3apanue 5. Co3maHNMs MHAEKCA ¢ IIOMOINBIO rpadmyecKoro
nHTepdeiica pgadmin.

B tabnuue EmployeesDepartments. LOCATIONS, s BeiOpan pasmges MeHIO
s cosmanus nugekca (Puc. 41):

. EILOCATIONS
> B Columns
‘**Ccnstraints

rlrlnu.ﬂi—

o N Ty

>;+R Refresh
@ﬁf L Search Objects...
1 Type Query Tool
« EViews

Puc 41: Menro g co3naumsa MHOeEKcA.

AB AnaJIore Co3aaHMa MHOEKCA g IIepedall CJIEeNYIOIINE ITapaMeETPbL (PI/IC
42, 43, 44):
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' & Create - Index X
' General Definition Columns SOQL

| Noame LOC_CITY_IX

f Tablespace Select an item...
- Comment

4
4(>YOU must specify at least one column/expression. X ‘

) X Close 9 Reset

Puc 42: [Tapamerpsl co3ganus nnpekca. Bkiragka General.

' &Create - Index X
! General Definition Columns SQL

| Access Method btree
* With
" Fill factor

Gin pending

list limit
This vadlue is specified in kilobytes.
Pages per
range
Number of table blocks that make up one block range
for each entry of a BRIN index.
!‘C)You must specify at least one column/expression. X ‘

) X Close 9 Reset

Puc 43: [Tapamerps! co3ganus napaekca. Bkiranka Definition.
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s Create - Index
General Definition Columns SQL

Columns/Expressions
Is expression [ J
Column
Expression 1
Add

Col/Exp Operator .. Sort order NULLs Collation
8 c cITy Select ASC LAST Select
Include columns Select the column(s)

0 0 X Close O Reset

Puc 44: ITapamerps! codganus unpekca. Bkiragka Columns.

sql:

s Create - Index
General Definition Columns SOL

1+~ CREATE INDEX "LOC_CITY_IX"

2 ON "EmployeesDepartments"."LOCATIONS" USING btree
3 ("cITy")

4 WITH (deduplicate_items=True)

5

o 0 X Close | % Reset

Puc 45: SQL ckpunt co3ganusg MHAeEKca.

3apganmue 6. [IoctpoeHnue guarpamMm 0a3bI JaHHBIX.
s cosmanmsa quarpaMmmbl g Hakan [IKM Ha y3en 6a3bl TaHHBIX U BBIOpAT

mapametp “ERD For Database” (Puc. 46):
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. =den y
= Delete (Force) :p

o @ Cc Refresh... 3
s ¥Ct Restore... 1¢
Backup ... B
= F( CREATE Script

y Lt Disconnect from database u

&' Py g
v ERD For Database ,
o @S )

[T [Pt [y U gy

Puc 46: Menro cosmanne ERD-nuarpammel.

3aTeM s CKOPPEKTMPOBAJ BUJ CBOEI AMarpaMMbl B COOTBETCTBUI C
ycnosueMm (Puc. 47):

« c o 8 fymio.us A 0 a A =
[PAdmin Filev Objectv Toolsv Helpwv ‘= meafymio.us (internal) v
Object Explorer 88 ®(Q auntitledx x E
+ Eservers(1) & hr/appRappdb
@ appdb B v > =
vv?Datahases(4) i avm s/mw IM,M
» =appdb P
« =demo
L=hr |
+ @Casts
» ¥ Catalogs
+CEvent Triggers
» ®Extensions
> = Foreign Data Wrappers
» - Languages
+ & Publications
+ ¥Schemas (4)
» ®Countries
+ @EmployeesDepartments
> @Aggr‘egqtes
» ¢t Collations
» % Domains
» BFTS Configurations
» RFTS Dictionaries
% FTS Parsers
FTS Templates
» @ Foreign Tables
» ©Functions
» “'Materialized Views
> % 0perators
» ©Procedures
» ?Sequences
. ©Tables(6)
EI DEPARTMENTS
» S EMPLOYEES
» ©1J0BS
» E1JOB_GRADES
» 5 JOB_HISTORY

Qe

v v

Puc 47: Bug ERD-nuarpaMMsl.

51 3KCIOpPTMPOBAT CHUMOK AMarpaMMbl, Ha)KaB Ha COOTBETCTBYIOIIIYIO
KHOIKY. Pesyubrar (Puc. 48):

31



Lo
& Countries
[ CURRENCIES

CURRENCY_CODE ch
aracter varying

7

] CURRENCY_NAME ch
aracter varying
(4e)

fi COMMENTS charact
er varying(1se)

Lod
<% Countries
[ REGIONS

REGION_ID smalli
nt

fi REGION_NAME char
acter varying(3
5)

Lod
4 Countries
=1 SPOKEN_LANGUAGES

COUNTRY_ID small
int

LANGUAGE _ID smal
lint

fi OFFICIAL charact
er varying(2)

fi COMMENTS charact
er varying(si2)

Lod

<% Countries

5] LANGUAGES
LANGUAGE_ID smal
lint

f LANGUAGE_NAME ch
aracter varying
(58)

©

& Countries

£ COUNTRIES
COUNTRY_ID small
int

4P REGION_ID smalli
nt

fi COUNTRY_NAME cha
racter varying(7
a)

fj COUNTRY_TRANSLAT
ED_NAME characte
r varying(4e)

fi LOCATION charact
er varying(9e)

fi CAPITOL characte
r varying(se)

f AREA bigint

fl COASTLINE intege
r

[ LOWEST_ELEVATIO
N integer

f LOWEST_ELEV_NAM
E character vary
ing(7e)

fl HIGHEST _ELEVATIO

N integer

[l HIGHEST _ELEV_NAM
E character vary
ing(se)

=1

DATE_OF _INDEPEND
ENCE character v
arying(3e)

fi NATIONAL_HOLIDAY
_NAME character
varying(208@)

@

NATIONAL_HOLIDAY
_DATE character
varying(3e)

f POPULATION bigin
t

fi POPULATION_GROWT
H_RATE character
varying(18)

f LIFE_EXPECT_AT_B
IRTH numeric
(6,2)

fi MEDIAN_AGE numer
ic(6,2)

fi AIRPORTS integer

fi CLIMATE characte
r varying(1000)

fi FIPS_ID characte
r(2)

fi INTERNET_EXTENSI
ON character var
ying(3)

fi FLAG bytea
fi CURRENCY_CODE ch
aracter varying

(7)

Puc 48: PucyHOK nuarpaMMBl.
32

Lod

< EmployeesDepartments

5 LOCATIONS
LOCATION_ID smal
lint

fi STREET_ADDRESS ¢
haracter varying
(40)

f POSTAL_CODE char
acter varying(1l
2)

f CITY character v
arying(3e)

fj STATE_PROVINCE ¢
haracter varying

(25)

fl COUNTRY_ID small
int

Lo

<> EmployeesDepartments

EJ DEPARTMENTS
DEPARTMENT_ID sm
allint (IDENTIT
Y)

1 DEPARTMENT _NAM
E character vary
ing(3e)

fl MANAGER_ID integ
er

fi LOCATION_ID smal
lint

©

& EmployeesDepartments

5 EMPLOYEES

EMPLOYEE_ID inte
ger (IDENTITY)

=1

FIRST_NAME chara
cter varying(2e)

@

LAST_NAME charac
ter varying(25)

EMAIL character

@

varying(2s)

@

PHONE_NUMBER cha
racter varying(2
e)

=1

HIRE_DATE date

@

J0B_ID character
varying(1e)

SALARY numeric
(8,2)

£ COMMISSION_PCT n
umeric(2,2)

@

@

MANAGER_ID integ
er

=1

DEPARTMENT_ID sm
allint

BONUS character
varying(5)

=

©
& EmployeesDepartments
1 J0B_GRADES

7 GRADE_LEVEL char
acter varying(3)

fi LOWEST_SAL numer
ic

i HIGHEST_SAL nume
ric

©
& EmployeesDepartments
B9 J0B_HISTORY
EMPLOYEE_ID inte
ger
START_DATE times
tamp without tim
e zone(@)

fl END_DATE timesta
mp without time
zone(@)

f1 JOB_ID character
varying(1e)

fl DEPARTMENT_ID sm
allint

@
@& EmployeesDepartments
£ JoBs

J08_ID character
varying(1@)

fi JOB_TITLE charac
ter varying(3s)

£ MIN_SALARY integ
er

f] MAX_SALARY integ
er



Coxpanmi npoekt quarpammsr (Puc. 49):

Select File X

L ARORIY Q| search
Name Date Modified Size

B Labl.2 Sat Oct 11 18:40:56 2025 86.2 kB

1 item File Format All Files~

Puc 49: CoxpaHeHHBI IIPOEKT AMarpaMMBbl.

3aganue 7. [lo0aBIeHNEe JAHHBIX B TA0JINILY.

51 pacKpbLI MEHIO [JI TEHEPUPOBAHUS CKPUIITA 10 BCTABKE JAHHBIX B
tabsuiry Countries. CURRENCIES (Puc. 50):
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[EAdmin  File v 0bje[NMEa T P

Object Explorer ¥ Create )
WEIS blcT1oNn

>
y % FTS Parsers Delete pdb . -
» 'FTS Templat Delete (Cascade) B ar Ii.
,tHForelgn Tab Refresh ... i '§ﬁ$3
,GﬂFunctlons i R & T
» BMaterialize HEEIEAE . o smtir L
» %#Operators  Backup... = =
>EZEF0CEUUP95 Import/Export Data... — s e
3Sequences e sonatosa) e o w0
v$§Tables(S) Reset Statistics o Eﬁﬁﬁ
. EICOUNTRIES ERD For Table = B
> ECURRENCIEE Maintenunce e ::‘EE:EEE?E -:EHEH;:?M
= LANGUAGES : - =
> IEHH!IEEIIIIIIIIIIIIIIIEII i
,EﬂREGIONS P CREATE Script
, T SPOKEN_LAN Truncate > DELETE Script
s & Trigger Fun View/Edit Data M INSERT Script
> -'.Ty_.'pes Search Objects... SELECT Script
» Views Query Tool i
o ®EmployeesDep( * Yy UPDATE Script

Properties...

*& Servers > appdb > Dat htries > Tables > C

Puc 50: MeHI0 11 reHepUpOBaHMSA CKPUTA.

3arteMm s mobaBm ciaemyromuit kox B ckpunt (Puc. 51):

INSERT INTO "Countries"."CURRENCIES"("COMMENTS",
"CURRENCY NAME", "CURRENCY CODE")
VALUES('EuroZone', 'Euro', 'EUR');
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&labl.2 X =2hr/appRappdb* X
& hr/appRappdb v 5 D
mBv /v Yv Nolinit~ @ p|/P v B Ov R B =~ @

Query OQuery History " Scratch Pa v ¢
1~ INSERT INTO ”COUI‘I‘tI"‘iES".”CURRENCIES”("C[]f"'ll""lEf\JTS”J "Cl
2 VALUES('EuroZone', 'Euro', 'EUR');

3
Data Output Messages Notifications '
INSERT @ 1

Query returned SUCCESS'F‘\/ Query returned successfully in 386 msec. X
Total rows: Query COmMPLELE YU 0¥:0Y, 360 CF Lm 3, Lot I

Puc 51: Ckpunt B query tool.

[Tocye 3amycka ckpurita mpoBepu pu momoiru (Puc. 52):

select * from "Countries"."CURRENCIES";

s pgAdmin 4

0 8 fymio.us . @ & A =
[EAdmin Filev Objectv Toolswv Helpwv =medfymio.us (internal)
Object Explorer §& B ®QAl atab1.2 x =hr/appap.. X _=hr/appaappdb* X £
~ Eservers(1) & hr/apprRappdb v 5 d3)
% appdb 5 e - = =
v v - 3 == =
. = Databases (4) mRARv /A7 No limit e > v @ M@y % B =v @
p = Rl Query Query History " Scratch Pag v ¢
. ;Eim" |1 select « from "Countries"."CURRENCIES";
v 2
55
v%gqsts Data Output Messages Notifications '
» #Catalogs = Fvs o &
. TEvent Triggers S mMUNMS S |2 []s0
» @Extensions Showing rows: 1 to 1 # Page No: 1 of 1 14 <4 » | »
, =Foreign Data Wrappers fuaﬁsucv_couz . , CURRENCY NAME _  COMMENTS
»  Languages PK] chaFfacter varying (7) 7 charactef varying (4@) 4 character vary
« & Publications B EUR Euro EuroZone
+~ @ Schemas (4)
v &Countries
s Aggreggtes
y i Collations
, @Domains
s BFTS Configurations
)D‘IL FTS Dictionaries Total rows: 1 Query complete 00:00:00.451 LF Ln 2, Col 1

Puc 52: Ckpunt B query tool.

B cron6iie EMPLOYEE_ID s 3amenun identity ¢ always Ha by default (Puc.
53).
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7 EMPLOYEE_ID X
General Definition Constraints >

Defaul

t

Not @

NULL?

Type NONEVw IDENTITY| GENERATED
Identi BY DEFAULT
ty

Increm 1

ent

start 1

Minimu 1

o 0 X Close ¥ Reset

Puc 53: I3ameneHnue mapamertpa identity:.

3areM mpu nomoru rpapnueckoro nHTepdeiica pgadmin, s godaBmII
sanuch B Tabauiry “EmployeesDepartments” "EMPLOYEES” (Puc. 54, 55):
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. BDEPARTMENTS | ~777°F " es Notifications

VEIEMPLOYEES ImpOPt/EXpOPt Data . 3 A

- tH_Columns(lz) Reset Statistics FIRST NAME |
TEMPLOYEE_ID ERD For Table charatter varying (.
o FIRST_NAME Maint
5 LAST_NAME aintenance...
7 EMAIL Scripts
7 PHONE_NUMBER Truncate >
5 30B_1D View/Edit Data > | ALl Rows
5 SALARY Search Objects... First 100 Rows
9 COMMISSION_PC Query Tool Last 100 Rows

RGO L PR L Ek Properties... Filtered Rows... :

Puc 54: IIpocMOTp CTPOK TaOIMIIBL.

X 2hr/appRap.. X _=EmployeesDepartments.EMPLOYEES/hr/appRappdbh X v
& EmployeesDepartments.EMPLOYEES/hr.. & )

BB /yBR&d Nolinit @ » » vE OBY B B =v O
Query Ouery History " Scratch Pa v
1+ SELECT x FROM "EmployeesDepartments"."EMPLOYEES"
2 neneEp RV "EMPI NVEE Th' ACr
Data Qutput Messages Notifications ‘s
= | Riv0O i S &~

fHP OYEE / FIRST_NAME / LAST_NAME / EMAI

1nteger' charatter varying (28) 4 chardcter varying (25)“ char

Total rows: ©® Query complete 00:00:00.417 LF Ln 1, Col 1

Puc 55: IlycThble CTpOKYM TaOIMIIBL.

3arteM s ;0OaBUII CTPOKY U coxpaHWI maHHBIe (Puc. 56, 57, 58):

MPL FIRST_NJ/ LAST | EMAIL PHONE_NUMBER HIRE DATE/ JOB_ID SALARY
PK_charact¢ chara charac charaCter var date character numeric |

o+ 1 Steven King SKING 515.123.4567 2025-05-11 AD_PRES 24000.00

Puc 56: [JobaBieHMEe CTPOKNL.
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COMMI MANAGER DEP/ BONUS
numer 1nteger smal charo

©.23 [null] | 90 | [null

Puc 57: [lob6aBieHme CTPOKMU.

=S BvOve 8 & ~

- PHONE_NUMBER HIRE_DATE P JOB_ID SALARY COMMI MANAGER DEPf BONUS
ic character var date chafacter numeric ( numer integer smalcharc

@ 5 515.123.4567 2025-85-11 AD_PRES 24000.00 ©.23 [nuLl][nuU

‘\/ Data saved successfully. X ‘
Total rows: @ Query complete 00:00:80.317 CF Cm I, COC L

Puc 58: HoBag cTpoka coxpaHeHa.

3aremM, B query tool s BBen cienyromuit kox (Puc. 59):

INSERT INTO "EmployeesDepartments"."EMPLOYEES" ("FIRST NAME",
“LAST NAME", "EMAIL", "PHONE NUMBER", "JOB ID", "SALARY",
"COMMISSION PCT", "MANAGER ID", "DEPARTMENT ID")

VALUES(2, 'Steven', 'King', 'SKING', '515.123.4567',

‘AD PRES', 24000, null, null, 90);

a2 hr/appRappdb* X F
& hr/appRappdb v 9
M B /A YV Nolinit @ p P v O BB B =v O

Ouery Ouery History " Scratch Pag v
1~ INSERT INTO "EmployeesDepartments"."EMPLOYEES"

2 ("EMPLOYEE_ID", "FIRST_NAME", "LAST_NAME", "EMAIL",

3 VALUES (2, 'Steven', 'King', 'SKING', '515.123.4567

4

Data Output Messages Notifications 'e
INSERT @ 1

Query returned successfully in 518 msec.

v Query returned successfully in 518 msec. X ‘
Total rows: Query comp TYYTUY. 515 CF LM 3, COL 1&

Puc 59: Kox B query tool.
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[IpoBepum (Puc. 60):

SELECT * FROM "EmployeesDepartments"."EMPLOYEES";

o hr/appRappdb* X

&  hr/appRappdb v 8 D

mBv /Ay Yy Nolinit~ @ » v B OV SR D =v @

Query Query History Y Scratch Pa v ¢

1 SELECT * FROM "EmployeesDepartments"."EMPLOYEES";

2

Data Output Messages Notifications 's

§.|. Ii v Ij v i E o~ 5QL

Showing rows: 1 to 2 /' Page No: 1 of 1 14 44 »» | bl
fnpﬁoyss_m , FIRST_NAME ) , LAST_NAME ) , EMAI
PK] int&gerZ character varying (20) 4 chardcter varying (25)“ char

1 1 Steven King SKIN

2 2 Steven King SKIN

Total rows: 2 Query complete 00:00:00.407 LF Ln 2, Col 1

Puc 60: Ckpunt B query tool.

3aganue 8. OrpaHMUYEeHUA TSI CTOJIOLOB.

s1 noGaswm orpanuuenus K tabanuam “Countries”"SPOKEN_LANGUAGES”
u “EmployeesDepartments”"EMPLOYEES” npu momoriu cieayromero Koaa
(Puc. 61, 62):

ALTER TABLE "Countries"."SPOKEN LANGUAGES"
ADD CONSTRAINT "CTRY_NUM FK1" FOREIGN KEY ("COUNTRY_ID")
REFERENCES "Countries"."COUNTRIES" ("COUNTRY ID");
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Query Query History " Scratch Pa v ¢
1~ ALTER TABLE "Countries"."SPOKEN_LANGUAGES"

2 ADD CONSTRAINT "CTRY_NUM_FK1" FOREIGN KEY ("COUNTRY,
3 REFERENCES "Countries"."COUNTRIES" ("COUNTRY_ID");

4

Data Output Messages Notificaotions
ALTER TABLE

Query returned successfully in 368 msec.

Total rows: OQuery complete 00:00:080.368 LF Ln 4, Col 1

Puc 61: [lobaBneHus: orpaHnueHni uepes query tool.

> H Columns
_*Constraints(2)

# CTRY_NUM_FK1
“ SPOKEN_LANG_PK

Puc 62: Orpannuenns tabauist SPOKEN_LANGUAGES.
u (Puc. 63, 64)
ALTER TABLE "EmployeesDepartments"."EMPLOYEES"

ADD CONSTRAINT "EMP SALARY MIN"
CHECK ("SALARY" > 0);
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2 hr/appRappdb*x X :
& hr/appaappdb v 8 )

mMRAVAY YV Nolinit v @b » v B OV % B | =Ev O

Query OQuery History Execute script " Scratch Pa v ¢
1 v ALTER TABLE "EmployeesDepq B YEES"

2 ADD CONSTRAINT "EMP_SALARY_MIN"
3 CHECK ("SALARY" > @);
4

Data Output Messages Notifications '
ALTER TABLE

Query returned successfully in 415 msec.

v/ Query returned successfully in 415 msec. X ‘
Total rows: Query comp TOUTYY. 415 LF

Lm 4, LOL 1

Puc 63: [lob6aBieHue orpannyeHus uepes query tool.

o ‘Constraints(2) |
EMP_ID_PK
v EMP_SALARY_MIN

Puc 64: [lo6aBieHHOE OrpaHNUEHIIE.

3arteMm s mobaBm enfe ogHO orpanmnuenue mis Tabauier JOB_HISTORY. [Ina
9TOTO B CBOJVICTBAX TaONMIIBI B pa3aesie constraints mobasui check ¢
ycnosueM, uto 'END_DATE” > “START_DATE” (Puc. 65, 66):
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7 JOB_HISTORY X
General Columns Advanced Constraints Partitions Parameters Se >

Primary Key Foreign Key Check Unigue Exclude

Name Check

/'8 JHIST_DATE_INTERVAL "END_DATE" > "START_DATE"

0 0 X Close | © Reset

Puc 65: [lo6aBnenune orpannuenns qius JOB_HISTORY.

:**Cunstraints(z)
4 JHIST _DATE_INTERVAL
"JHIST_EMP_ID_ST_DATE_PK

Puc 66: [lobaBiIeHHOE OrpaHMUEHIE.

A BKJIKOUNJII 3TO OI‘paHI/IquI/Ie BBIKJIFOUTIB COOTBCTCTBYIOIL[YIO OIIIVIO (PI/IC
67, 68):
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v JHIST_DATE_INTERVAL X

General Definition SQL

Check "END_DATE" > "START_DATE"

No »
inheri
t?

Don't b

valida
te?

0 e X Close 9 Reset

Puc 67: Boiknouennas yukuus “Don’t validate?”.

-

" Constraints(2)
v JHIST _DATE_INTERVAL ‘
"JHIST_EMP_ID_ST _DATE_PK

Puc 68: BkiroueHHO€e orpaHudeHne.

Taxske s mpoBepm paboTocrmocobHoCTh orpannuenns (Puc. 69, 70):

INSERT INTO "EmployeesDepartments"."JOB HISTORY"
("EMPLOYEE ID", "START DATE", "END DATE", "JOB ID",
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"DEPARTMENT ID")

VALUES (200, '06-17-1993', '09-17-1987', 'AD _ASST', 90);

=2 hr/appaappdb* X
& hr/apprappdb

v 8 )
m By /Ay YV Nolimit v @ » P v B OB v o B
=v @

Query Query History

" Scratch Pa v ¢
1~ INSERT INTO "EmployeesDepartments"."JOB_

2 ("EMPLOYEE_ID", "START_DATE", "END_DATE"

3 VALUES(2BB, '06-17-1993', '@9-17-1987',
4

Data Output Messages Notifications

ERROR: Failing row contains (200, 1993-86-17 00:00:00,

1987-09-17 ©0:00:00, AD ASST, 9@).new row for relation
"JOB_HISTORY" violates check constraint
"JHIST_DATE_INTERVAL"

s

Total rows: Que;y combléfe aé?bb:bﬁiéé%’”

LF Ln 4, Col 1

Puc 69: Omm6xa. CKpunt He oTpabaThIBaeT.

INSERT INTO "EmployeesDepartments"."JOB HISTORY"

("EMPLOYEE_ID", "START DATE", "END DATE", "JOB ID",
"DEPARTMENT ID")

VALUES (200, '06-17-1981', '06-17-1993', 'AD ASST', 90);
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1 ~ INSERT INTO "EmployeesDepartments"."JOB_
2 ("EMPLOYEE_ID", "START_DATE", "END_DATE"
3 VALUES(200, '@6-17-1981', '@6-17-1993',

4
Data Output Messages Notifications '
INSERT @ 1

Query returned successfully in 378 msec.

Total rows:|  guery returned successfully in 378 msec. X
LF Lnm 4, LOL 1

Puc 70: Ckpunt orpabaTtbiBaeT 6e3 OLINOKIL.

3aganue 9. Ouncrtka Tadmaui u 3aBepiurenue co3ganusa b/1 HR.

s1 mpoussen ounctky Tabauikt EMPLOYEES ¢ momormsio DDL komaHasr
TRUNCATE (Pmc. 71):

TRUNCATE "EmployeesDepartments"."EMPLOYEES";
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2 hr/appaappdb* X

& hr/appaappdb v 8 D
m RV /A Yv Nolimit + ® » » v B O v T2
=v @

Query OQuery History " Scratch Pa v ¢
1 TRUNCATE "EmployeesDepartments"."EMPLOYE

2

Data OQutput Messages Notifications 'e

TRUNCATE TABLE

Query returned successfully in 401 msec.

Total rows: Query complete 00:00:00.401
LF Ln 2, Col 1

Puc 71: BeimosrtHennme komauabl TRUNCATE .

Taxke s ouncti JOB_HISTORY u CURRENCIES (Puc. 72, 73):

TRUNCATE "EmployeesDepartments"”."JOB HISTORY";
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2hr/appaappdb* X :

& hr/appaappdb v 8B )
m Ry /s Yv Nolimit + @ » P v @ 0O v o B
=v @

Query OQuery History " Scratch Pa v ¢
1 TRUNCATE "EmployeesDepartments"."JOB_HIS

2

Data Output Messages Notifications 'e

TRUNCATE TABLE n— :
Notifications
Query returned successfully in 392 eC.

Total rows: . guery returned successfully in 392 msec. X
CF T Z, COU I

Puc 72: BeimostHeH1e koMmaHabl TRUNCATE .

TRUNCATE "Countries"."CURRENCIES";
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chr/appRappdb* X :

& | hr/appaappdb v 8§ )
mRAv /A Y~ Nolimit~ @8 p P~ O O ~v T2
=v @

Query OQuery History " Scratch Pg v ¢
1 TRUNCATE "Countries"."CURRENCIES";

2

Data Output Messages Notifications 'S

TRUNCATE TABLE

Query returned successfully in 394 msec.

Total rows: Query complete 00:00:00.394
LF Ln 2, Col 1

Puc 73: Ucnonaenne komaHabl TRUNCATE .

[Tocse oumMcTKY I BBIMOTHII Ko 13 daina script2 alter.sql (Puc. 74):
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2 hr/appaappdb* X

& hr/appappdb v | 5 )
mBv/AY Yv Nolimitv @ b P vE DOV o B
=v @

Query Query History - ‘ " Scratch Pa v ¢

47

48 CREATE INDEX "JHIST_DEPARTMENT_IX" ON
49 CREATE INDEX "JHIST_EMPLOYEE_IX" ON "
56 CREATE INDEX "JHIST_JOB_IX" ON "Emplc

Data OQutput Messages Notifications 'e
CREATE INDEX

Query returned successfully in 469 msec.

Total rows:| / guery returned successfully in 469 msec. X
CF LN 59, COL &2

Puc 74: Ucnonnenne ckpunra script2 alter.sql.

W nnsa mobaBiieHMS JaHHBIX, I BBIITOJIHIUI CKpUOT script3 insert.sql
(Puc. 75):
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2hr/appRappdb* X

& hr/appaappdb v B )
mAav/ /v Y Notinit~ @ »[r vAOV S B
=v @

Ouery Query HWistory __ = _ __< Scratch Pav &
1421 REFERENCES "Emp{oye;sDepurtments

1422

1423 v ALTER SEQUENCE "EmployeesDepartments"
1424 RESTART WITH 236;

1425
1426
1427
Data Output Messages Notifications 's

Query returned successfully in 901 msec.
Total rows: Query complete 90:00:00.901
LF Ln 1427, Col 1

Puc 75: Ucnonnenne ckpunra script3 insert.sql.

Pesynwrat (Puc. 76):
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Puc 76: Ilonyunsmiagaca ERD-guarpamma.
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BriBoabI.

B xopne BBIITOTHEHUS IPAKTUUECKO paboThI I MOAPOOHO M3YUILI IIPOLiecc
YCTaHOBKU VI II€PBOHAUAIBHOI HACTPOMKM CUCTEMBI yIIpaBieHns 0azamMu
OaHHBIX postgresql, a Takke ocBomI pabory ¢ rpadpuyeckuM nHTepdericom
pgadmin. [Ipu momorm KoHTeltHepHOI cpenbl docker s pa3BepHYII cepBep
postgresql n kmeHTCKOE IpHIIOKeHMe pgadmin, obecrieuns nx
B3aMIMOJIEeVICTBIIE Uepe3 OOIIYI0 CeTh U KOPPEKTHOE MOAKIIOUEeHIIEe 110
3aIaHHBIM IIapaMeTpPaM.

B nporecce paGoThI 1 HayUMIICS:

* CO3[aBaTh U yHAJATH Oa3bl JAaHHBIX KakK uepe3 MHTepdeiic pgadmin, Tak u
C IIOMOILIBIO Sql-KOMaHJI CREATE DATABASE 1 DROP DATABASE ;

* JICIIOJIb30BaTh IapaMeTpsl okaam3auuu ( LC COLLATE, LC CTYPE ) u
1rabiousl ( TEMPLATE template® ) mpu co3manum 6a3 HaHHBIX;

e CO3MaBaTh CXEMBI I JIOTMUECKOT0 00 beaMHEeHNI 00 BEKTOB 0a3bl
OAHHBIX U pa3TpaHNUYEHN MIX 10 CMBICJIOBBIM IPYyIIIIaM;

 paspabaThIBaTh TAOJIUIIHI C MCIOJIB30BAHIEM KaK IpauuecKoro
nHTepdeiica, Tak u SQL-cKpUNTOB, 3a4aBas TUIIBI TAHHBIX, 3HAUEHUS 110
YMOJIYaHNIO, IIEPBUUYHbIE KIIOUYM, aBTOMHKPEMEHTHBIE I10JII 1
orpannmuyeHns NOT NULL;

« M3MEHSITh CTPYKTYPY TaOJIUI[ C TOMOIIBI0 KOMaHabl ALTER TABLE,
000aBJIATH HOBbIE CTOJIOIbI, IEPBUUHbIE M BHEIIIHIE KIIFOUY, a TAKXe
OrpaHNYeHUs LeJOCTHOCTM U IpoBepku ( CHECK );

* CO3[IaBaTh CBSI3Y MEXOy TaOaMIaMu 1 06ecrieunBaTh LeJIOCTHOCTh
MAHHBIX 32 CUET UCITOIb30BaHMs BHeITHUX Kitoueit ( FOREIGN KEY );

 n00aBIATh MHAEKCHI I YCKOPEHMS ITOMCKA M COPTUPOBKY JAaHHBIX;

« ucmosb30oBaTh kKomauabl dml ( INSERT, SELECT, UPDATE, DELETE ) mis
no0aBieHMs, M3MeHEeHUs U IIPOBEPKY JaHHBIX B TAOIMUIIAX;

e OUMINATH TAOJIMIIBI npu nmomouyt KoMaHabl TRUNCATE M BBIIIOJIHATH
BHeEILIIHYE Sql-CKpUIITBI A1 MAacCOBOTO M3MeHEHUS U 3aII0JTHEHIT
TaHHBIX;

 BU3YaJM3UPOBATH CTPYKTYPy 0a3bl JAaHHBIX IIPY ITOMOIIM er-AuarpamMmm,
pemaKkTUPOBATh U SKCIIOPTUPOBATH UX.

Kpowme Toro, B mporiecce paboTsI s pa3oOpajicsi ¢ TUIIOBBIMU OIINOKaMU,
BO3HUKAIOIMMMY IIPU CO3AaHUNU 0a3 MaHHBIX C PA3IMUHBIMI JIOKAISIMU U
PV HECOTJIACOBAHHOCTY KIIIOUET, ¥ HAayUIMJICS YCTPAHATh UX KOPPEKTHOI
HACTPOIIKOI ITApaMeTPOB U ITOPSIAKA BHIIIOIHEHUS OIIEPALINIL.
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B pesyisbTaTe BHIIOTHEHUS JJA00OPATOPHOIT PabOTHI I cHOPMUPOBAI
1[eJIOCTHOE IIpeJICTaBIIeHNIE O IIPOoIlecce MPOEKTUPOBAHNS, CO3AAHMS U
COIIPOBOKIAEHUS PENSIIIMOHHBIX 0a3 MaHHBIX B postgresql, 3aKkpemnni HaBBIKK
aIMUHJICTPUPOBAHMUS, IIOCTPOEHNS CTPYKTYPBI JaHHBIX, 3aIaHUS CBI3€ell U
OTrpaHUYEHNIT, a TAK)Ke UCIIOIH30BAHNS MHCTPYMEHTOB BU3yaTIbHOTO
MopmennpoBaHus. [lomyueHHbIe 3HAHMS U HABBIKU II03BOJISIIOT YBEPEHHO
paborath ¢ cyon postgresql u mprmeHITD €€ Kak A1 yUeOHBIX, TaK U IS
MPAKTUUECKUX IIPOEKTOB.
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