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TekcToBast paclunppoBKa BUAEO:

HAYAJ10 PABOTHI C PostgreSQL

MnaH:
e YctaHoBKa PostgreSQL;
e YctaHoBka PostgreSQL B Docker ¢ pgAdmin;
e Tunbl faHHbIX B PostgreSQL;
e Co3paHuve Tabnnubl;
e /I3meHeHne Tabnnupi;
e BcTaBka AaHHbIX B Tabauuy;
e AHanmsnpyem 3apnnatbl;
e CpegHee no 60nbHMLE;
e Jlyylume ycnoBus;
e [logmMeHsaeM 3anucu.

YcraHoBKa PostgreSQL

MocTaBuTb PostgreSQL 601bLUIMHCTBO CMOXET CaMOCTOATeNbHO. Ecin y Bac Linux, TO BeposiTHee Bcero y Bac

Ubuntu/Debian. Bbl MOXeTe nocTaBUTb Yepe3 MeHexXepa NnakeTos.
B Windows MOXHO ckayaTb, MOCTaBUB Yepes MHCTaNNATOop.
B macos ecTb HeCko/IbKO BapMaHTOB:

e PostgreSQL Application;

e YcTaHOBKa Yepe3 Homebrew (4aHHbIN BapuaHT yaobHee).

YcTtaHoBka PostgreSQL B cuctemy (Ha nprmepe Ubuntu/Debian):


https://edu.slurm.io/courses/data-engineer-p3?from=step
https://edu.slurm.io/courses/data-engineer-p3?from=step

~$ sudo apt install postgresql postgresql-contrib

~$ sudo systemctl start postgresql.service

K PostgreSQL MOXHO MOAKIHOUNTLCA Yepe3 KoHCO/b. KoHCOMb 3anyckaeTcd KoMaHAou «psql». Mo ymonyaHmnio

CO3.acCTCA NMoJib30BaTe/b, KOTOPbIN Ha3blBaeTcsa «Postgres». ba3a Toxe Ha3biBaeTcsa «Postgress.

C NoOMOLLBO KOMaHAbl ~$ sudo -u postgres BbI3BaTb psql, MOAKNOUNTLCA Yepes to3epa Postgres nnu Bei3BaThb

Postgres 1 ykasaTtb «psql -U Postgres».

AN sKcneprMeHTa Mbl pekoMeHayeM co34aTh OTAeNbHyto b/l, monb3oBaTens, oT KOTOPOro 6yaAyT 3anycKaTbCs

KOMaHAbl 1 BblAaTb 3TOMY MOJ/Ib30BATE/1HO BCE NMPpUBUJIETNN Ha 6a3y.

ba3oBble KOMaHAbI:

~$ sudo -u postgres psql

postgres=# CREATE DATABASE yourdbname;

postgres=# CREATE USER youruser WITH ENCRYPTED PASSWORD 'yourpass’;
postgres=# GRANT ALL PRIVILEGES ON DATABASE yourdbname TO youruser;

BasoBoe npaBwW10: 419 NpUIOXeHUs, paboTatoLero ¢ b/, Cnonb3yTe TEXHUYECKYIO YYeTKY.

YctaHoBka PostgreSQL B Docker ¢ pgAdmin

Mbl AeM Mo NPocTomy MyTu.

1. version: '3.8'

2. services

3. db

4. container_name: pg_container

5. image: postgres

6. restart: always

7. environment

8. POSTGRES_USER: slurm

e POSTGRES_PASSWORD: slurml23

10. POSTGRES_DB: test_db

11. ports

11. - "5432:5432"

12. pgadmin

13. container_name: pgadmin4_container
14. image: dpage/pgadmind

15. restart: always

16. environment

17. PGADMIN_DEFAULT_EMAIL: admin@admin.com
18. PGADMIN_DEFAULT_PASSWORD: slurml23
19. ports

20. - "5050:80"

Bepem daiin «<Docker Compose», cTaBuM napoi Postgres n MHCTpyMeHT «pgAdminx» (Beb-nHTepdelic, yepes

KOTOPbIV MOXHO K HEMY MOAKNHOYATHCS).

Boirnaant ¢ann «Docker Compose» cnesyoLim obpasom:



Alacritty

docker-compose.yaml ¢

container_name: pg_container
age: postgres
always
~

slurm
WORD: slurm123
test_db
ports
"5432:5432"
volumes:
"/run/postgresql:/run/postgresql"
"/tmp: /tmp"
min
container_name: pgadmin4_container
image: dpage/pgadmin4
art: always
ment
IN_DEFAULT_EMAIL: admin@admin.com
. \_DEFAULT_ ORD: slurm123
ports
"5050:88"

Mbl M3MEeHWAV NepBOHaYanbHbIVi BApMaHT, 406aBmB volumes. 3T0 C4eNnaHo C Lieibio BO3MOXHOCTH
MOAKMHOUEHMS C XOCTa Yepes MHCTPYMEHT «psql» K KOHCcoNN. Takke Mbl MPOKUHYAN tmp. B Hem byaem

co3zaBaTb BpeMeHHble Galinbl C JaHHBbIMU, Ha KOTOPbLIX ByAeM 3KCMepUMEHTMPOBATb.
B npumepe BUAMM, UTO Mbl CO3Janu ABYyX Nofb30BaTenel:

e [lonb3oBaTens B camoli 6ase (B Postgres'e) c normHoM 1 naponem «slurm123», a Takxke TeCToByto 6a3y Ans

Hero.

e [lonb3oBaTtend B pgAdmin'e, rae aBTopmsaumsa NpoucxoanT no email. Email BblgyMaHHbIM, IOFVMH 1 Naposb
Takow xe. Nockonbky pgAdmin No yMONYaHUIO CyLWaeT Ha BOCbMUAECATOM MOPTY, Mbl MPOKNALIBAEM ero

Ha APYrow nopT, YTObbI C XOCTa MOXHO 6b110 6LICTPO U YA06HO paboTaThb.

3anycTM CBSI3KY Y MOCMOTPUM, UTO MOyYMTCs. 3anyck 3aiiMeT Kakoe-To BPeMsi, Mbl OXMAaeM Noka

nogHumyTcsa Postgres n pgAdmin. YTobbl HAaCTPOUTL MeXAy HUMU B3aUMOCBSA3b, NoTpebyeTca goctath IP.

Alacritty

pg_container | 2023-89-087 11:09:87.779 UTC [49] LOG: checkpoint starting: shutdown immediate
pg_container | 2023-89-87 11:09:08.029 UTC [49] LOG: checkpoint complete: wrote 918 buffers (5.6%); 0 WAL fil
led; write=0.103 s, sync=0.135 s, total=08.254 s; sync files=301, longest=06.081 s, average=0.001 s; distance=4223 kB,
pg_container | 2823-89-87 11:09:08.838 UTC [48] LOG: database system is shut down
pg_container | done
pg_container | server stopped
pg_container |
pg_container | PostgreSQL init process complete; ready for start up.
pg_container |
pg_container |
pg_container | 2023-89-87 11:09:08.122 UTC [1] LOG: starting PostgreSQL 15.4 (Debian 15.4-1.pgdg128+1) on x86
gcc (Debian 12.2.8-14) 12.2.8, 64-bit
pg_container | 2023-89-87 11:09:88.123 UTC [1] LOG: listening on IPv4 address "0.08.8.8", port 5432
pg_container | 2023-89-87 11:09:08.123 UTC [1] LOG: listening on IPvé address "::", port 5432
pg_container | 2823-89-87 11:09:08.127 UTC [1] LOG: listening on Unix socket "/var/run/postgresql/.s.PGSQL.b4
pg_container | 2023-89-87 11:09:08.138 UTC [64] LOG: database system was shut down at 2623-89-87 11:089:088 UTC
pg_container | 2823-89-87 11:09:68.152 UTC [1] LOG: database system is ready to accept connections
pgadmin4_container | NOTE: Configuring authentication for SERVER mode.
pgadmin4_container |
pgadmin4_container |
pgadmin4_container |
pgadmin4_container |
pgadmin4_container |
pgadmin4_container | postfix/postlog: starting the Postfix mail system
pgadmin4_container | [2623-89-87 11:69:26 +8800] [1] [INFO] Starting gunicorn 26.1.8
|
|
|

pgAdmin 4 - Application Initialisation

pgadmin4_container [2623-89-87 11:09:20 +00608] [1] [INFO] Listening at: http://[::1:88 (1)
pgadmin4_container [2623-09-87 11:89:20 +8800] [1] [INFO] Using worker: gthread
pgadmin4_container [2623-89-87 11:09:20 +0068] [91] [INFO] Booting worker with pid: 91
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Monpobyem NOAKNOUNTLCA K UHTEpPdecy:

EEAadmin

Login

admk@admin.com

Forgotten your password?
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Buanm nHtepdeinc Pgadmin'a:

Welcome

pgAdmin
Management Tools for PostgreSQL

Feature rich | Maximises PostgreSQL | Open Source

pgAdmin is an Open Source administration and management tool for the PostgreSQL database. It includes a graphical administration interface, an SQL query tool, a proc
designed to answer the needs of developers, DBAs and system administrators alike.
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BraAMM, UTO HUKAKMX NOAKNHOYEHWNIA HeT. lobaBuM cepBep:

= Register - Server Pl

General Connection Parameters SSH Tunnel Advanced

Name local_postgres @
| =

Server group £ Servers
i

Background
t s
! Foreground

Connect now? @

&
Shared? »
Comments
P

1| (O Either Host name or Service must be specified. X |n

0 9 X Close | #2) Reset

HacTpouM napameTp nogkntoueHus K cepBepy:

= Register - Server T OX

General Connection Parameters SSH Tunnel Advanced

I‘ Host name/address @

Port 5432
i
Maintenance astqres
di database ik y
it
Username admin
Kerberos »
authentication?
Password
Save password? »
Role
B Service
2
ar | ) Either Host name or Service must be specified. X |re
(i ] 9 X Close | | &) Reset

Ho ansa Havana goctaHeM IP. MocmoTpuM KoHTeHep ¢ Postgres'om n goctaHeM IP-agpec:

Alacritty

LETE N ENUE T ~/Experiments/postgres MECIMN

CONTAINER ID  IMAGE COMMAND CREATED STATUS PORTS

NAMES

749f6355ae8c  dpage/pgadmin4  "/entrypoint.sh" About a minute ago Up About a minute  443/tcp, 6.06.6.0:50
pgadmin4_container

a’d384aal3@42  postgres "docker-entrypoint.s...  About a minute ago Up About a minute 0.8.8.8:5432->5432/

pg_container

meow-nofer@pikachu JEFASOESIIENIRYL Ay lp docker inspect a7d384aa3842 | grep IPAddress
""'Secondary es": null,

]
. g WA 2 T2
LERIRNM I SUETI ~/Experinents/postgres

BBoanM nHdopmaLmio:



= Register - Server P

General Connection Parameters SSH Tunnel Advanced

| Host name/address 10.216.7.2
I
Port 5432
I
Maintenance postgres
I database |
€
Username slurm
Kerberos »

authentication?

Password [ .

Save password? »

Role

Service l
f re

0 0 X Close 4 Reset

Y Hac co3ganock noakntoueHme K Postgres'y, a Takke 6asa «test_db» gna nonb3oBatens:
iJAdmin  Filev  Objectv Toolsv  Help v
Object Explorer S EB Te Q Dashboard Properties SQL Statistics Dependencies Dependents Processes

v B servers(1)

Server sessions W Total | Active [l 1dle  Transactions per second
v @ local_postgres
v = Databases (2) 6
> = postgres 75
> st db 4
> &b Login/Group Roles
> & Tablespaces ¢ 25
o 0
Tuples in Wl inserts | Updates [ll Deletes  Tuples out [ Fetched || Returned  Block I/0
100 1,000
800
7 00 | 750
50 400 590
25 200 250

0 - 0 0
Server activity

Sessions Locks Prepared Transactions  Configuration

Active sessions only

PID Database User Application Client Backend start Transaction start State
QO m ) 62 2023-09-07 11:09:08 U...
[ ] » 63 2023-09-07 11:09:08 U...
Q m ) 65 2023-09-07 11:09:08 U...
O = » 66 | 2023-09-07 11:09:08 U...

Mbl MOXeM NMOCMOTPETLb pa3Hble MapaMeTpbl C MOHUTOPUHIOM N T.4. Mbl MOXeM NMOCMOTPETb, KaK NMEHHO

6blna co3gaHa b/:

m dmin File~v Objectvy Toolsv Helpv
Object Explorer S E® Q, Dashboard Properties SQL Statistics Dependencies Dependents Processes

+~ B Servers (1) -- Database: test_db
v @7 local_postgres
Databases (2)
> = postgres
= test_db

> [ casts

» 9 Catalogs

-- DROP DATABASE IF EXISTS test_db;

WITH
OWNER = slurm
ENCODING = 'UTF8'

1
2
3
4
5 CREATE DATABASE test_db
6
7
8
9 LC_COLLATE = 'en_US.utfs'

> [ Event Triggers

10 LC_CTYPE = 'en_US.utf8"' I
»°48 Frisnaipns 11 TABLESPACE = pg_default
> & Foreign Data Wrappers 12 CONNECTION LIMIT = -1
> 7 Languages 13 IS_TEMPLATE = False;
> ' Publications
> % Schemas

> ) Subscriptions
» “b Login/Group Roles

> Tablespaces

Mo>Ho 3ariTy B Query Tool, utobbl HayaTb NMcatb SQL-3anpockl:

dmin File~ Object~ Tools~ Helpv

Object Explorer & BEE ™ ERDTool SQL  Statistics  Dependenci

v £ Servers (1) Grant Wizard. st_db

+ @ local_postgres Query Tool,
) E IF EXISTS test_db;

Databases (2)

M Schema Diff
= postgres |
e Restore... test_db
v = test.db

> [ casts ] -

» % Catalogs "UTFE"

» [T} Event Triggers Backup... = 'en_US.utf8'
% Extensi 'en_US.utf8"'

xtensions
’ - = pg_default
» = Foreign Data Wrappers = =
Import/Export Servers... LINIT 1

> Languages = False;

s> ¢ Publications Maintenance...

> % Schemas Search Objects...

» ) Subscriptions
> &b Login/Group Roles
» ' Tablespaces

Storage Manager...




@Admil‘l Filev  Objectv Toolsv Helpv

Object Explorer S E® Q, Dashboard Properties SQL Statistics Dependencies Dependents Processes & test_db/slurm@local_postgres

v £ Servers (1) & | test_db/slurm@local_postgres v B
v GJ local_pastgres
’ mA Yy oimt - B »v B0~ % B =0
+ = Databases (2)
» = postgres Query  Query History
v = test.db | 1 ‘
> [& casts
> 4 Catalogs
> [ Event Triggers
> © Extensions [
> = Foreign Data Wrappers
> Languages
> €' Publications
> % Schemas
> Subscriptions
> &b Login/Group Roles

> Tablespaces

Data Qutput  Messages  Notifications

@ No data output. Execute a query to get output

Tunbl gaHHbIX B PostgreSQL

YT06bI HAaUaTb C 3TUM BCeM paboTaTb, HYXXHO cO34aTb Tabnuuy, Habop nonen B relation’e 1 3agatb Bcemy

3TOMY TUMbI.
TUNbl AaHHbIX (PaHee Mbl UX YXXe paccMaTpuBani):

e TekctoBble (CHAR, VARCHAR, TEXT)

LlenouncneHHsble (INTEGER, SERIAL)

dunkcnpoBaHHoO TouHocTU (DECIMAL, NUMERIC)

C nnaBatouwiein Toukoii (REAL, DOUBLE)

Nornyeckue (BOOL)

e BpemeHHble (DATE, TIME, TIMESTAMP)

BuHapHble (BYTEA, JSONB)

Co3pgaHue Tabnuubl

BbizoBeM Create Table, 3agaanm emy Primary Key, a Takke 3agagvm ero B Buge serial (Tam 6yget umcno, 3a

KOTOpbIM ByAeT cneanTb Postgres M MHKPEMEHTUTL ero Npu HeObXoANMOCTH).

Mbl MOXeM 3TO cAenaTtb yepes I/IHTepCIDEI‘/JIC i Cc noMowbO KOMaHAbl:

meow-nofer@pikachu ~/Experiments/postgres psgql -U slurm -d test_db

O6paT|/|Te BHMMaHWMe, YTO Mbl NOAK/TKOHYaeMCA MNMOJ/iIb30BaTe1EM «slurmy, a Takxe noaknr4YaemMcad K TeCToOBOW

6a3e, KOTOPYH Mbl TOXe caenanu. Bngmm, uto Bce paboTaerT:

(NIRRT MLE T ~/Experiments/postgres ZEVNvIREURINTY WL ER AT Al [0
psql (15.4)
Type "help" for help.

test_db=# |

Bbl30BEeM JlaHHbI KOJ CO3AaHUs TabnnLbl:

CREATE TABLE employees
employee_id serial PRIMARY KEY
name VARCHAR(100
salary INTEGER
title VARCHAR(160
responsibilities TEXT

Bce oTpaboTano:



test_db=#f CREATE TABLE employees (
employee_id serial PRIMARY KEY,
name VARCHAR(1680),
salary INTEGER,
title VARCHAR(168),

responsibilities TEXT
);
CREATE TABLE
test_db=# ||

YT06bI MOCMOTPETD, KakMe eCTb CYLHOCTY B TekyLLell 6a3e, MOXHO MCMO/b30BaTh CneyyanbHble KOMaHAbI

Postgres. ECTb ABa BapuaHTa:
e /Icnonb30BaTb COKpPaLLEHHble BapuaHTbl co chatamu (\);

e [lenatb BbI6bOpKM U3 Tabnnykn «Information schema», koTopas cogep>XuT nHGopMaLMo 0 PasHbIX

MeTaJaHHbIX.

Co3ganack Tabnnua «Employees», a Takxke co3gancs sequence (OTcexvBaeT NOPAAOK BCTaBky Primary key):

I
CREATE TABLE
test_db=# \d

List of relations

employees slurm
employees_employee_id_seq slurm
(2 rows)

test_db=#

CyLlecTByeT c/ieytoLLasi KOMaHAa:

test_db=# \d+

OHa noka3sblBaeT 60/iee paclUMpeHHy NHGOoPMaLIo:

test_db=# \d+

List of relations
Schema | | Owner | Persistence | Accessymethod | Size | Description
———————— e S T e T T
public | employees | table | slurm | permanent | heap | 8192 bytes |
public | employees_employee_id_seq | sequence | slurm | permanent | | 8192 bytes |
(2 rows)

® HACTPOWKWN NEePCUCTEHTHOCTY;
e dopmat Tabnnyek (No ymonyaHuto - heap).

MOXHO MOCMOTPETb KOHKPETHYH TabnuKy 1 ee onmMcaHme npy NoMOLLY KOMaHAbI:

test_db=# \d employees

Mbl yBUAVM CnepytoLee:

test_db=# \d employees
Table "public.employees"
| Collation | Nullable |

employee_id | integer | not null | nextval('employees_employee_id_seq'::regclass)
name | character varying(168) |

title | character varying(168) |
responsibilities | text
Indexes:

"employees_pkey" PRIMARY KEY, btree (employee_id)

I
salary | integer | |
|
|

B MHCTpymMeHTe «psql» Mbl MOXeM MUCMOAb30BaTh MOAO6HbIE LUOPTKATHI:



~$ psql -U postgres # nonb3oBaTesib MO YMOJIYaHUK
~$ psql -U slurm -d test_db # Haw cnyyaw

=# \c my_db # noaknwyMTbCA K 6ase
=# \d # nocmoTpeTb 06bekTbl B Hase
=# \d+ # nocmoTpeTb 0b6bekTbl B 6a3e noapobHee

=# \d my_table # nocMoTpeTb CTPYKTYpy Tabnuupl

OaHaKo BepxHMe YeTbipe KOMaHAbl He cpaboTatoT B pgAdmin, MOTOMY UTO OHM OTHOCATCS K BbIMOJIHEHUIO
3anpocoB. [laHHble KOMaHZAbI HY>XXHbl 4151 TOFO, UTO6bI BbIMONHATL UX Yepe3 psql. Bce, UTo HaUMHaeTcs ¢
o6paTHoro ciawa (\) -komaHabl psql.

CcbliKa Ha NoYnTaTb

M3meHeHne Tabnunubl

Mbl MOXeMm moandunumpoBaTtb Tabauvuy, Boi3Bas Alter Table v fo6aBuB fononHUTeNbHOE none. Takxke Mbl

MOXeM A06aBUTb AOMONHUTENIbHOE OrpaHnyeHue (constraint).

Mbl MOXeM OorpaHNYNTb ANaria3oH 3HAYeHUN, KOTOPble KOHKPETHAaA KOJIOHKa MOXET NPNHNMATb. Hanpvuvlep,

TUAWYHbBIA BONPOC: BKAOYATbL v Tyaa null?

Mbl MOXeM co34aTb KONOHKY, Bbl3BaB Alter Table, B koTopown 6yaeT ykasaHo «not null», n npuceonTb ein

3Ha4deHWe No yMOoT4aHWIo:

ALTER TABLE employees ADD fired bool NOT NULL DEFAULT FALSE;

constraint (orpaHuJeHue) 3HaYeHUe Mo YMOTHAHUIO

Mbl MOXeM 3a4aTb 60/1ee NPoV3BO/bHbIE MPOBEPKU, HanpuMep, ncnonb3ys Check (zononHUTeNbHoe

KNro4YeBoOe C/I0BO):

constraint (orpaHnueHmue) 3HayeHue No yMmoN4YaHUIo
ALTER TABLE employees ADD CHECK (salary »>= 320000 AND salary 400000
MoxeM cKkasaTb: «NycTb B Tabnnyke “Employees” byseT orpaHuUyeHe: 3apnaTa 40/MKHa 6biTb B N-

AnanasoHex». Ecny Mbl monbITaemMcs BCTaBUTL 3anucb, y KOTOPOU nose «Salary» byaeT 3a npegenamm 3Toro

Anara3oHa, TO NMoABUTCA oLn6Ka, c006u.|,a+0u.|,aﬂ O TOM, YTO TaK HeJ1b34.

OCHOBHbI€ NO0/I0XKEHUSA, O KOTOPbIX HEO6XOAMMO 3HAThb:
e Yem GosiblUe gaHHbIX Y Bac B TabnuLe, TeM MefneHHee byaeT NATY onepauuvs npeobpasoBaHus.

e I3MeHeHMe CTPYKTYypbl Tabnuy, B 60eBoVi 6a3e MHOrAa Hen36eXxHO: 3TOT NpoLLecC Ha3biBaeTcs
MuUrpavmen.

CcblIKa Ha NoYnTaTh

BcTaBKa AaHHbIX B Tabnumuy

3anbem gaHHble B Tabanuy. CaMblii NPOCTON CMoCco6, YTobbI 3TO cAenaTh, — BCTaBUTb 3aMnCb BPYUHYHO:

INSERT INTO employees

(name, salary, title, responsibilities)

VALUES

('"Jon Snow', 500000, 'King of the North', 'Rule Westeros');

MOCKOJIbKY YalLlle BCEro AaHHble NPUXOAAT U3BHE, BMOHE HOPMaJlbHO MCMO/b30BaTh A1 BCTaBKU darin.
CreHepupyem Takon danin:


https://postgrespro.ru/docs/postgresql/15/ddl-basics
https://otus.ru/nest/post/1684/

\copy employees(name, salary, title, responsibilities)
FROM '/tmp/employees.csv' DELIMITER E'\t' CSV;

ObpaTnTe BHYMaHMe, YTO Mbl HEC/lyYaliHO CAenann akLeHT Ha TOM, YTO KOMaHAbl, HAUMHAaKLLMecs co CA3LWa, -
KOMaHZAbl psql. Mo3ToMy, ecnu Mbl JaHHYHO KOMaHAy 6yaeM BbINoMHATL Yepe3 pgAdmin, HaMm NpuaeTcs
NCMNONb30BaTh He «\COpy», a MPOCTO «COpy». ByAbTe BHMMaTEe/IbHbI, Yallie BCEro B 3TOM NPoncxoanT

nytaHumua.

B kauecTBe Npumepa Mbl Hanncan GerikoBbI reHepaTop:

— Fle Edit View Run Kernel Tabs Settings Help

= + c & Launcher X [ FakeDataipynb X+
B+ X DO » m C » Code v
[r a]

o -/ from faker import Faker

— | Name - Last Modified =

— from random import randrange, choice

¥: docker-compose.yaml 2 hours ago

» * [ FakeData.ipynb 2 hours ago fake = Faker()

@ test datapy 9 months ago
[4]: |with open("/tmp/employees.csv", "w") as out:
for _ in range(100):
out.write("\t".join([
fake.name(),
str(randrange(30, 400) * 1000),
fake.job(), fake.text().replace('\r', '").replace(‘\n', ")
1) + '\n')

depts = {
"Sales": (100, 300),
“IT": (50, 300),
"Accounting": (30, 200),
"Management": (300, 400),
"Cleaning": (30, 100)

}

with open("/tmp/employees_dept.csv", "w'") as out:
for _ in range(100):
dept = choice(list(depts.keys()))
out.write("\t".join([
fake.name(),
str(randrange (*depts[dept]) * 1000),
fake.job(),
fake.text().replace('\r', '').replace('\n', ''),
#fake.date_between('-10y', 'today').strftime('$Y-$m-%d'),
dept
1)+ '\n')

stores = [
(1, 'Apple Pirates 1'),

Simple 0 B 1 @ Python 3 (ipykernel) | Idle

3anbeM AaHHble B TabauLy:

mAdmin File~  Objectv Toolsv  Help~

Object Explorer S B ® Q, Dashboard Properties SQL Statistics Dependencies Dependents Processes £ test_db/slurm@local_postgres*
v = servers (1) & | test_db/slurm@local_postgres v =
v B local_postgres
[ vi AV ¥ v Nolimit ~ ® P v v B 0B i=v
~ = Databases (2) a8 4 o m = (7]
> = postgres Query  Query History
v = test.db | 1 COPY employees(name, salary, title, responsibilities)
> [# casts 2 FROM '/tmp/employees.csv' DELIMITER E'\t' CSV;
> % Catalogs
> [} Event Triggers

&) Extensions

~

= Foreign Data Wrappers

v

v

Languages
3" Publications
> % Schemas
3 “¥) Subscriptions k

~

> b Login/Group Roles

> Tablespaces

Data Output  Messages  Notifications

COPY 100

Query returned successfully in 74 msec.

Bce nonyymnnoce.

NoCcMOTpPUM, UTO 3aNM10Ch:

1 SELECT * FROM employees;

Data Output ~ Messages  Notifications 7

S RyO0vE 8 3|~

employee_id . name . salary . ftitle _ responsibilities

[Pkl integer #  character varying (100) ¢ integer ¥ character varying (100) 7 et
1 1 John Moreno 398000  Building surveyor Threat century activity create fall fly number meeting. Growth rate perform perhaps call finish anything. Door eat | woman.
2 2 Robert Edwards 352000 Infckmation officer Television affect unit mother. Officer someone believe push. Represent around ok meet of effart Bit our since amount. Growth scene sure throv
3 3 Kristina Martin 92000  Estate manager/land agent Less live ok plant democratic most will. For bank ball run newspaper machine.Campaign least more carry prepare. Throw during month do briny
4 4 Paige Dudley 138000  Pathologist Eight political point nature glass history. Day list TV spring leader.Fact hear international need detail. Say add voice sea wall power. Offer signif
5 5 Tammy Holt 97000  Armed forces operational officer Go ten soldier. Who available individual agency large thank ahead. Girl item partner decide west manage hard
6 6 Colleen Adams 215000  Art therapist According large TV power plant score, Rule inside price heavy reduce official fund night $tep teach drive day feeling common. Try employee Re
7 7 Sergio Contreras 322000 Land Whole view central decision. Represent up realize agency ability answer fire. Action strong community condition whatever choose remember.
& 8 Alexis West 342000  Therapist, nutritional Myself good build. Else way on cut instead right magazine Shake rock even article visit. Together still ready agree rock
Total rows: 100 of 100  Query complete 00:00:00.127 Ln1,Col 25

Kaxzaomy cnegyroLLiemy nonb30BaTeNto NPUCBOEH aiAULLHVK. BUAMM, UYTO Y HUX Kakasa-To 3apnaTa,
AOJKHOCTb U T.A4.

O6paT|/|Te BHMMaHWe, YTO B CMKCKE NOMEN Mbl He YKa3blBaln aVIAMUJHMK, MOTOMY YTO OH CYHMNTAETCA

aBTOMaTmn4ecku.

Takke Mbl MOXEM YKa3biBaTb pasHble pa3genureny, ecam ymtaem ns CSV. UteHne 6onee «xmTpbix» $opmMaTos,

HanpumMmep, Parquet, AOCTUTraeTCca npu noMoLwn A0MOJIHUTENbHbIX MJ/1arnHOB.



AHanunsupyem 3apnnaThl

Mbl 3HaeM cnegyroLLee:
JocTtaTb BCe KOJIOHKU U BCe 3anucui:
SELECT * FROM employees; « no4Tu Bcerga aHTunatTepH!

AocTaTthb KOHKPE€THbI€ KOJIOHKN U 3 3anucm:

SELECT name, salary FROM employees LIMIT 3

PUNLTP NO yCSIOBUAM:

SELECT name, salary FROM employees
WHERE salary > 350000 AND name != "Jon Snow'

3anpoc AVvana3oHa:

SELECT name, salary FROM employees
WHERE salary BETWEEN 30000 AND 100000

OCTaHOBMMCSAl HA BA)KHOM MOMEHTE: KOrAa Bbl paboTtaeTe ¢ 601bLLINMN AAHHBIMU, Bbl MOXeETe CTONKHYTbCS C
cuTyaumeln, rae Tabnnua nonyyaetcs BecbMa Wwrpoko. Koraa Bbl genaete «SELECT *», Bbl NogHMMaeTe ¢
AMCKA FTUFraHTCKOe KOMNYeCTBO AaHHbIX HECMOTPS Ha TO, UTO BO/IbLLUVNHCTBO U3 HUX BaM He HY>HO. JTa
npobsiema BO3HMKaeT He TOJIbKO Y AaTa-UHXEeHepOoB, HO N Y AaTa-aHa/IUTUKOB, Tak Kak OHW BbIYMTBIBAKOT A1

aHanun3a Bce Nosaga 13 basbl.
Bo3bMuTe 3a NpaBWJIO: NCMNO/b3YMTe ABHOE NepeyncieHmne Habopa none!

B HekoTOpbIx 6a3ax gaxe ecTb GyHKUMSA Ha 3anpeT «SELECT *».

CpegHee no 6onbHULE

BcnoMHMM arpervpytoLyme GyHKLMK.

AocTaTb BCe KOJIOHKW U BCe 3anuncu:

SELECT COUNT(*) FROM employees WHERE salary > 50000

CpepHsas 3apnnara:

SELECT AVG(salary) FROM employees

CkonbKo geHer TPaTUM Ha BCe 3apnjiaTthbi:

SELECT SUM(salary) FROM employees

NouyntaTtb Npo COUNT

Nlyyuine ycnosus

MHorue 3HatoT 06 «Order by» 11 0 TOM, UTO MOXHO CO3ZaBaTb NMOPSLOK COPTUPOBKM (MO BO3paCTaHWIO, MO

ybbiBaHMI0). CyLecTByeT Takxke «Case When», «Case Then». 3To geknapaTtuBHbIi «If» B Mupe SQL.

Mbl MOXeM cKa3aTb: «Bblbepu konoHku “Nms”, “3apnnata”. na Tpetber KONoHKY B ciydae N-3HayeHus B
KOJIOHKe “3apnnarta” BbiBeAn 04HO, B Cly4ae ApYyroro 3HayeHus BbiBeAu Apyroe, B C/iyyae TpeTbero 3HayeHus

- TpeTbex:


https://learnsql.com/blog/difference-between-count-distinct/

SELECT name, salary, CASE

WHEN salary > 350000 THEN 'overpaid'’
WHEN salary < 50000 THEN 'underpaid’
ELSE 'normal'’

END AS payment_status

FROM employees;

BbINOMHUM AaHHbIM 3anpoc. Buamm cneayroliee:

@Admin File~  Objectv Toolsv  Helpv

Object Explorer S E® Q, Dashboard Properties SQL Statistics Dependencies Dependents Processes £ test_db/slurm@local_postgres*

v B Servers (1) & test_db/slurm@local_postgres v &
v @7 local_postgres

= mAag~ /s Y+ Noimt ~ @ v B Oy T B =~ @
v = Databases (2)

> = postgres Query  Query History
v = testdb | 1 SELECT name, salary, CASE
> [ Casts WHEN salary > 350000 THEN 'overpaid’

2

3  WHEN salary < 50000 THEN 'underpaid'
4 ELSE 'normal'

5 END AS payment_status

6 FROM employees;

> % Catalogs
> [} Event Triggers
> ) Extensions
> = Foreign Data Wrappers
> Languages
> (' Publications
> % Schemas
> Subscriptions
» &b Login/Group Roles

» Tablespaces
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salary payment_status
integer B e L]

49 312000 normal
50 J 160000 normal
51 Theresa Garcia 394000 = overpaid
52 John Mckinney 155000  normal
53 Rodney Krueger 90000 normal
54 Erica Noble 350000  normal
55 Bailey Weaver 337000 normalk
56 LynnWhite 365000  overpaid
57 Karen Jones 226000 normal

Total rows: 100 of 7100  Query complete 00:00:00.088

MogmeHsieM 3anmncun

C nomouwybto «Case Then» co3jaanM HOBYHO KOJTOHKY W €€ 3aloJIHUM. Mbl MOXeM BbICTaBUTb el 3Ha4YeHVe Ha

OCHOBE ZpYruX KOJIOHOK.

Ecnu co3gatb KONOHKY «Fired», Mbl MOXeM BbICTaBUTb ee 3HauYeHMe 1 BbICTaBUTb «Fired=True» Ans Tex Nogei,

KOTOPbIM Mbl B MpUMepe rnepeniaymBaem.

BbIMOMHUM AaHHbIV KO (YBO/IbHEHUE APYTrUX COTPYAHUKOB):

UPDATE employees SET fired = CASE

WHEN paid_status = ‘overpaid’' THEN TRUE
ELSE FALSE

END;

Job6asum none «Fired»:

ALTER TABLE employees ADD fired bool NOT NULL DEFAULT FALSE;

N caenaem cnegytoLee (O6HOBNEHVIE 3HAUEHUIA):

UPDATE employees SET paid_status = CASE
WHEN salary > 350000 THEN 'overpaid’
WHEN salary < 50000 THEN 'underpaid’
ELSE 'normal’ END;

A TaKxe fo06aBUM KOJTIOHKY «Paid status».

MpOMeEXYyTOUHO BUAMM CleaytoLee:



test_db=# \d employees

Table "public.employees"
Column | Collation | Nullable | Default

employee_id integer | not null | nextval('employees_employee_id_seq'::r
name character varying(160) | | |
salary integer | |
title character varying(160) | | |
responsibilities | text | | |
Indexes:

"employees_pkey" PRIMARY KEY, btree (employee_id)

test_db=# ALTER TABLE employees ADD fired bool NOT NULL DEFAULT FALSE;

ALTER TABLE
test_db=# UPDATE employees SET paid_status = CASE
WHEN salary > 356000 THEN 'overpaid'
WHEN salary < 50000 THEN 'underpaid'
ELSE 'normal' END;
column "paid_status" of relation "employees" does not exist
: UPDATE employees SET paid_status = CASE

test_db=# ALTER TABLE employees ADD paid_status NOT NULL DEFAULT 'normal';
ERROR: syntax error at or near "NOT"
LINE 1: ALTER TABLE employees ADD paid_st%tus NOT NULL DEFAULT 'norm...

test_db=# ALTER TABLE employees ADD paid_status VARCHAR(28) NOT NULL DEFAULT 'normal';
ALTER TABLE

test_db=# ALTER TABLE employees ADD paid_status NOT NULL DEFAULT 'normal';

[8] 8:python3.18 1:docker-compose- 2:psql*

Teﬂepb3aHOﬂHMMI

Alacritty
name | character varying(168) |
salary | integer
title | character varying(168) |
responsibilities | text |
Indexes:
"employees_pkey" PRIMARY KEY, btree (employee_id)

test_db=# ALTER TABLE employees ADD fired bool NOT NULL DEFAULT FALSE;

ALTER TABLE

test_db=# UPDATE employees SET paid_status = CASE

WHEN salary > 356088 THEN 'overpaid'

WHEN salary < 56668 THEN 'underpaid'

ELSE 'normal' END;

ERROR: column "paid_status" of relation "employees" does not exist
LINE 1: UPDATE employees SET paid_status = CASE

test_db=# ALTER TABLE employees ADD paid_status NOT NULL DEFAULT 'normal';
ERROR: syntax error at or near "NOT"
LINE 1: ALTER TABLE employees ADD paid_status NOT NULL DEFAULT 'norm...

test_db=# ALTER TABLE employees ADD paid_status VARCHAR(28) NOT NULL DEFAULT 'normal';
ALTER TABLE

test_db=# UPDATE employees SET paid_status = CASE
WHEN salary > 356088 THEN 'overpaid'

WHEN salary < 56668 THEN 'underpaid'

ELSE 'normal' END;

UPDATE 168

[ |

nOCMOTpMM,qTOHOﬂyQMﬂOCE
1 SELECT *# FROM employees;

Data Output  Messages  Notifications
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. responsibilities
text

1 Threat century activity create fall fly number meeting. Growth rate perform perhaps call finish anything. Door eat | woman

2 Television affect unit mother, Officer someone believe push. Represent around ok meet of effort Bit our since amount, Growth scene sure throw, Cup home like watch trial class.
3 Less live ok plant demacratic most will. For bank ball run newspaper machine.Campaign least more carry prepare. Throw during month do bring save worker.

4 Fight political point nature glass history. Day list TV spring leader Fact hear international need detail. Say add voice sea wall power. Offer significant region use

5 Go ten soldier. Who available individual agency large thank ahead. Girl item partner decide west manage hard.

6 According large TV power plant score. Rule inside price heavy reduce official fund night. Step teach drive day feeling common. Try employee Republican hospital

7 Whole view central decision. Represent up realize agency ability answer fire. Actien strong community condition whatever choose remember.

8 Defense attack for cold. Entire hour painting since note.

Total rows: 100 of 100 Query complete 00:00:00.093

Tenepb YBONVM 0L, KOTOPbIM Mbl NepeniaynBaem:

Query  Query History

1 UPDATE employees SET fired = CASE

2 WHEN paid_status = 'overpaid' THEN TRUE
3 ELSE FALSE

4 END;

Data Output  Messages  Notifications
UPDATE 100
Query returned successfully in 100 msec.

. fired

boolean
false
false
false
false

false

false

false

. paid_status R
character varying (20) £

7

overpaid
overpaid
normal
normal
normal
normal
normal

normal

Mbl npoBesin update, BblCTaBW/1 3Ha4YeHWE B KOJIOHKE Ha OCHOBE yCﬂOBMVI.

NocMOTpUM eLLe pas:

Ln 1, Col 25




Query  Query History

1 SELECT * FROM employees;

Data Output  Messages  Notifications P
5 EBvYOvE & 2~
P responsibilities ; fired paid_status ,
text boolean character varying (20)
93 Player list purpose avoid. Western week yard various. Modern expect kind maintain appear hit hundred.Whose ago upon any item surface big. Knowledge long strategy. true overpaid
94 Skill have painting ahead. Would decide yes security this always inside. Blue the gas always young dinner. Determine simple majority certain false normal
95 Idea why address. Describe also body specific bank west. Thank story old scientist commercial interest take. Involve guess effort piece fast. false K normal
96 Nation drive three national. Lefl material money nothing. Quality crime beat ground course issue interest outside. false normal
57 Religious method writer let or begin focus. Positive home author husband certainly. Relationship green onta seven marriage false normal
98 Will floor in benefit awner bag. Learn hundred artist claim admit reality.Official thus either human. Hair off special around ready direction lawyer. false nermal
9 = Floor main story likely me. Centinue prepare thus range. Loss suffer bring foreign memory system. Think wender year nothing during third. Turn billien trouble leg participant decade type student. true overpaid
100 Frant public current machine. Field if can everything. Professional table bar.Join something trip similar. Position option hope. Religious peace during finish land. Market mean yet table, true overpaid
Total rows: 100 of 100 Query complete 00:00:00.079 Ln 1, Col 25
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