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SQL ME POSTGRESQL - AYZEIZ NAYZEIX KAl EZHITHZEIZ

NQx NA XPHXZIMOMNOIHZEIX AYTON TON TOMO

NMpwrta n 1K ocou TTpoCTTAdEIa.
MeTtd n oUykpion.

Avolge a Abon ag@ol To query 6ov SGOEL TO AVAUEVOLEVO ATOTEAETA T) APOV KOAAT|OEIC V1A APKETN
wpa. Ma Stapopetikn Avon mov Sivel tig i61eg ypaupuég etvar ovviBwg e€ioov owotr). H e€nynon katw
o kABe ADoT AEel TL TPETEL va 10YVEL YA VA EIvAL OWOTH KAL, OTTOL LITAPYEL, TTO1A KOIVT| rtayida
QAITOPEVYEL.

O1 \Woerg mov adhalovv Sedopeva exteAéotnkav péoa oe transaction mov €ywve rollback. Kabe doknon
Eexva Aowtov aitd TNV KATAoTaoTt mov £xel n faon oto 1éhog g Bewpiag Tov kepaiaiov. Av €xelg
aMa€erl Sedopéva otn Sikn oov Baomn, Eava@optmwoe T He TOV TPOTIO TOL KEPAAAIOU 1 TPV CUYKPIVELQ
amoteAéopata.
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SQL ME POSTGRESQL - AYZEIZ

KE®AAAIO 1

Bdon, mivakeg kai To mpwto SELECT

Baon, mTivakeg kai o rpwTto SELECT

Aoknon 1.1 - OAgg o1 KaTtnyopieg

Ep@avioe 0Aeg Tig 0TNAEG TOV TVAKA categories.

AYZH

SELECT * FROM categories;

AMOTEAEZMA
id | name | parent_id
1 | BipAia @
2 | Noyoteyvia 1
3 | Texvoloyia 1
4 | NPOYPOUUATIONEC 3
5 | Bdoeilg debouévwy 3
6 | HAektpovikd @
7 | YnoAoyiotég 6
8 Laptops 7
9 | Neplpeperakd 7
10 | Hyog 6
11 | Znitt @
12 | KouCiva 11
13 | Fpageio 11
(13 rows)

To AOTEPAKL EMOTPEPEL TIC OTNAEG LE TN OEIPA TTOV OPIOTNKAV OTO CREATE TABLE. H 0TI parent_id
Selyvel T YOVikT) katnyopia kat Oa tnv ¥pnoomonoovpe yia va §1aoxioovpe To SEVTPO 0To KeE@AAAL0

22,

Aocknon 1.2 - KatdAoyog rpounBeutwyv

Eugavioe to 6voua, to email kat to Agpwvo kabe tpounbeutr) atd Tov mivaka suppliers, LE AUTH TN

oepaL.

AYZH

SELECT name, email, phone FROM suppliers;
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SQL ME POSTGRESAQL - AYZEIX Bdon, mivakeg kai To mpwto SELECT

AMOTEAEZMA
name | email | phone

B1iBAtobtavop AttikAg | orders@vivliodianomi.example.gr | 2105550101
Techno Import | sales@technoimport.example.gr | 2310555202
‘Hxog & Eikéva AE | @ | 2105550303
Kpntiki O0iklakh | info@kritiki.example.gr | @

Nordic Office | hello@nordicoffice.example.com | +46855500404
0eooaA 1K XapT1KA | xartika@example.gr | 2410555606

(6 rows)

H oe1pd twv 0TNA®V 0TO artoTeAeoua akoAovOel T AloTa TOV SELECT KAt OX1 TN O€1pA OTOV JVAKa. Te
Sv0 ypappeg Aetmer Tiun kot ep@avidetar 1o @. To ke@ahaio 3 eEnyel MG PINTPAPEIG TETOIEG YPALLUECS.

Aoknon 1.3 - lNep1Bwpio kEpdoug
Ta ta EVTe TPOTA TPOTIOVTA EUPAVIOE TO name, TNV price, TO cost KAL TN S1AQOPA TIUNG KAl KOOTOUG LE
(')vopa margin.
AYSH

SELECT name, price, cost, price — cost AS margin
FROM products

LIMIT 5;
AMOTEAEZMA
name | price | cost | margin
Bio¢ kot moAiteia touv AAEEN Zopumd | 16.90 | 9.10 | 7.80
To KiBwtio | 14.50 | 7.80 | 6.70
H ®éviooa | 9.90 | 4.20 | 5.70
Matwpéva XOpoTa | 15.20 | 8.00 | 7.20
MaBaivw Python | 32.00 | 17.50 | 14.50

(5 rows)

H agaipeon yivetal xwplotd yia ke ypapun. Eneidn kat o1 500 otnieg eivat numeric(10,2), T0
atotéAeopa kpatd dvo dekadika.

Aoknon 1.4 - OVOMATETTWVUHO HE KOpMA
Epgavioe yia toug 1€00epig TpmToug TEAATES Uia OTNAT customer [LE TN LOPQT) Endvupo, Ovopa KAl STTAQ TNV
NUEPOUNVIA YEVVIONG.
AYZH

SELECT last_name || ', ' || first_name AS customer, birth_date
FROM customers
LIMIT 4;
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SQL ME POSTGRESAQL - AYZEIX Bdon, mivakeg kai To mpwto SELECT

ANMOTEAEZMA

customer | birth_date

MamadomovAov, Mapia | 1988-04-12
ManadoémovAog, Mwpyog | 1979-09-30
I
|

NikoAdov, EA€vn 1995-01-22
Anuntpiov, Kwotoag 2]
(4 rows)
To koppa ka1 To KeEVO elval eva eviaio keipevo ', ' avapeoa otig 5vo otieg. O meAdng 4 Sev exel

NUEpOUNVIA YEVVNONG Kal epgpavideTat @.

Aocknon 1.5 - EAANVIKEG eTTIKEQAAIDEG
Eug@avioe asd tov mivaka employees TO full_name € EMKEPANMSA Ovopatenivupo KAL TO title UE EMKEPAASA
8¢on, YO TOUG TEVTE TTPMTOVG.
AYZH

SELECT full_name AS "Ovopoatenwvvpo", title AS "0éon"
FROM employees
LIMIT 5;

AMOTEAEZMA

OVOUXTEMHVLUO 0éon

|
EAévn Mavpidov | CEO
Nikog AAe€iov | CTO
Yopia Kwvotavtivov | Head of Sales
AnuATtpng AaumpémovAog | Operations Manager
Katepiva Zageipiov | Backend Developer
(5 rows)

Ta SUTAd E10AYOYIKA €80 ElVAL TTPOAIPETIKA, APOL TA OVOUATA SeV EXOUV Keva. XmPig auTd OUwE N
PostgreSQL Oa ta petétpene oe medd kat o1 emkepaiideg Ba ylvovtay ovopatengvupo KAl 6€on.

Aoknon 1.6 - Ap1OuNTIKA XWpPig Trivaka

Xwpig FROM, VTTOAOYL0€ O€ €VA qUETY TO 17 / 5, TO LITOAOLTO TNG 1d1ag Sraipeong ka1 To 17.0 / 5. A®OE OTIG
0’[]’])\8@ a OV(')p(l’[Cl quotient, remainder KAl exact.

AYZH

SELECT 17 / 5 AS quotient, 17 % 5 AS remainder, 17.0 / 5 AS exact;
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SQL ME POSTGRESAQL - AYZEIX Bdon, mivakeg kai To mpwto SELECT

AMOTEAEZMA
quotient | remainder | exact
3 2 | 3.4000000000000000
(1 row)

O ap1Buog 17.0 eivar dekadikog, omote 1 Siaipeon dev etvan ma aképaia. Apkel Evag asto tovg Svo
opoug va eivar Sekadikog. To ke@AAaio 5 Enyel ylati 1o amotéAeopa £xel T0oa Sekadika Ppneia.

Aoknon 1.7 - MMéoca xpApaTa KGOovTal oTo PAPI

IMa ta Tpia TPAOTA TPOIOVTA EUPAVITE TO sku, TO artOfepa kot TV a&ia Tov aroBENATOG T€ TIUT) KOOTOUG
L€ OVOLA cost_value. XNV 181 ypapuun BaAe kot v a&la o€ TIur TOANONG LLE OVOUA retail_value.

AYZH

SELECT sku, stock, cost * stock AS cost_value, price x stock AS retail_value
FROM products

LIMIT 3;
AMOTEAEZMA
sku | stock | cost_value | retail_value
BK-LIT-001 | 42 | 382.20 | 709.80
BK-LIT-002 | 18 | 140.40 | 261.00
BK-LIT-003 | 55 | 231.00 | 544.50
(3 rows)

KaBe exppaon g AMotag vmohoyidetal aveEaptnTa amod Tig AAeg TAve oty i61a ypauur. Aev ptopeig
va ypnolpomomoelg to alias cost_value Heoa o AAAT Ek@PacT) Tov 1810V SELECT. To ke@aiaio 14 deiyvel
7®g To metvyaivelg pe derived table.
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SQL ME POSTGRESAQL - AYZEIX WHERE ka1 Aoyikég ouvOnkeg

KE®AAAIO 2

WHERE ka1 Aoyikég ouvOnkeg

Aoknon 2.1 - AKpifa mpoiovta

Ep@avioe to Ovopa Kat my T ToV ITPoiOVI®YV IOV KOOTI{OVY TOVAAXIOTOV 459 EVPW.

AYZH

SELECT name, price
FROM products
WHERE price >= 459;

AMOTEAEZMA
name | price

Laptop Aero 14 1149.00
Laptop Pro 16 2199.00

Mpogeio pvOU1TéUEVOL VYOLC 459.00
Laptop Classic 13 799.00
(5 rows)

I
I
Laptop Student 15 | 649.00
I
|

To «ToLAQYIOTOV» TTEPIAQUPBAVEL TNV TIUT 459, APA O TEAEOTNC elval >= Kat 01 >. Me > 10 puBui{opevo
ypageio Ba eleute.

Aocknon 2.2 - E§avtAnuéva aAAd evepyd

Bpeg ta mtpoidvta mov eivan evepya kat dev Exovv amdBepa. Ep@avioe sku, name Kat stock.

AYZH

SELECT sku, name, stock
FROM products
WHERE active AND stock = 0;

ANOTEAEZMA
sku | name | stock
BK-LIT-004 | Matwpéva ywpoto | 0
PR-005 | Webcam HD | 0
(2 rows)

To Laptop Classic 13 Y€l €MONG UNOEVIKO amdbepd, AAAA ElVAL AVEVEPYO KAL TO active TO QITOKAEIEL.
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SQL ME POSTGRESAQL - AYZEIX WHERE ka1 Aoyikég ouvOnkeg

Aoknon 2.3 - lNeAdareg TnG Kpntng

O1 toAerg g Kprtng otov mivaka cities £(0VV id 4 Kat 8. Bpeg Toug meAATeg Tov HEVOUV 0g aUTEG Kat dev
£xovv eyypagel oto newsletter. EL@Avioe id, first_name, last_name KAl city_id.

AYZH

SELECT id, first_name, last_name, city_id
FROM customers
WHERE city_id IN (4, 8) AND NOT newsletter;

AMOTEAEZMA
id | first_name | Tlast_name | city_id
5 | Avaoctoacia | lewpyiov | 4
25 | Aevtépng | ®paykiaddkng | 8
29 | HAtag | TCavvetdkng | 4
(3 rows)

Xwpig to IN 1 ovvOn KN Oa TaY (city_id = 4 OR city_id = 8) AND NOT newsletter Ko o1 tapevOéoeig Ba
NTav arapaitnTeg.

Aoknon 2.4 - Mecaia TIgA

Epgavioe ta ipoiovta e Tiun amo 50 £0¢ 100 vpw, pe Ta SVo akpa peéoa. Kpata povo 6ca avijkouy
OTIG KaTnyopieg 9 1 10.

AYZH

SELECT name, category_id, price

FROM products

WHERE price BETWEEN 50 AND 100
AND category_id IN (9, 10);

AMOTEAEZMA
name | category_id | price
Mnxovi1kd MANKTPOAGY 10 | 9 | 89.00
Webcam HD | 9 | 59.00
Hxe{o Bluetooth | 10 | 79.00
(3 rows)

To BETWEEN Kl TO AND 7t0U akoAovBei Sev pumepSevovtal. H PostgreSQL EEpet OTL TO TPMTO AND AVIKEL OTO
BETWEEN. Il ToV avayvwmotn fondda n alayn ypauung.
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SQL ME POSTGRESAQL - AYZEIX WHERE ka1 Aoyikég ouvOnkeg

Aoknon 2.5 - Email k166 .gr

Bpeg toug mpounBevteg mtov Exovv email to omoio dev tedeiwvel o€ . gr.

AYZH

SELECT name, email
FROM suppliers
WHERE email NOT LIKE '$%.gr';

AMOTEAEZMA

name email

|
Nordic Office | hello@nordicoffice.example.com
(1 row)

Byaivel uovo nNordic 0ffice. O pounBevtngHyog & Eikéva AE dev €xel email kan Sev epgpavidetal ovte
edm ovTe oto avtifeto query ue LIKE. H Tiur) stov Agtmel Sev elvat ovTe . gr 0UTE KATL AANO. AUTO gival TO
B&pa tov endpevoL kepaiaiov.

Aoknon 2.6 - Laptops 1Tou agifouv

Eugpavioe ovopa, Tiun kat amofepa yia ta spoiovta ov to OVoud Toug EEKIVA e Laptop, ElVAL EVEPYA Kal
KOOTI{OUV KAT® amd 1500 VP 1) £xovv armobepa Tavw Ao 5.

AYZH

SELECT name, price, stock
FROM products
WHERE name LIKE 'Laptop%'
AND active
AND (price < 1500 OR stock > 5);

AMOTEAEZMA

name | price | stock
Laptop Aero 14 | 1149.00 | 8
Laptop Student 15 | 649.00 | 15
(2 rows)

To Laptop Pro 16 KOOTI(EL 2199 KAl €xel AODeNA 4, OTOTE ATOTLUYYXAVEL KA 0TA SVO OKEAN TOL 0R. Xwpig
tapevOEDELS TO OR stock > 5 Ba &pepve kAOe PoTidV e amdbepa mavw asmo 5, aveEApTnTa and 1o
ovoua.
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SQL ME POSTGRESAQL - AYZEIX WHERE ka1 Aoyikég ouvOnkeg

Aoknon 2.7 - NMapayyeAieg Tou dev TrapadoOnkav

Eugpavioe tig mapayyeAieg tov seAdtn 6 mov dev elval delivered. AgiEE id, status KA coupon_code.

AYSH

SELECT id, status, coupon_code

FROM orders

WHERE customer_id = 6 AND status <> 'delivered';

AMOTEAEZMA

id status | coupon_code

I
25 | cancelled | WELCOME1@
I
I
I

45 | cancelled | @

55 | refunded | WELCOME10
121 | cancelled | o

143 | shipped | o
(5 rows)

TO <> KL TO NOT (status = 'delivered’) eival 1ooSUvapa. H oTAn status SV ITPETEL TIUT| TTOV AElTEl,
omtote 8w Sev vTapyet 1 mayida Tov ETOUEVOL KEPAAQIOL.

Aoknon 2.8 - Apxn ka1 TEAOG ovOuaTOG
Bpeg Tig TOAEIE TTOV TO OVOLA TOVG EEKIVA LLE T T) H T TEAELMVEL O€ og, XwPig S1akplon med®v Kal KEPAAAI®Y.
Eug@avioe ovopa kat epipepela.
AYZH

SELECT name, region
FROM cities
WHERE name ILIKE '1%' OR name ILIKE 'n%' OR name ILIKE '%o0G';

ANMOTEAEZMA
name | region

HpdkAgeto | KpAtn

BAAog | 0eoccoria

Iwdvviva | Hmelpog

Pé60g | Nét1o Aryaio

(4 rows)

To HpdkAeto CEKIVA LE KEPOAALO H KA1 TO ILIKE 'n%' TO Ppiokel. Ta Boog KL PoGog TEAEIMVOLV O€ og. Me
LIKE Ba €mperte va ypaelg Kat Ta Kepahaia.
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SQL ME POSTGRESQL - AYZEIZ

KE®AAAIO 3

NULL ka1 AoyIKK TPIWV TIHWV

Aoknon 3.1 - MeAdTeg Xwpig TNAéPWVO

Ep@avioe id, first_name KAl last_name TV JTIEAATMV TTOV SEV £XOLV TNAEPWVO.

AYZH

SELECT id, first_name, last_name
FROM customers
WHERE phone IS NULL;

last_name

AMOTEAEZMA
id | first_name |
3 | EAévn |
7 | Aduntpa I
10 | Xprjotog |
14 | BaoiAng [
17 | dwtervn |
20 | MixdAng |
24 | Zwn |
28 | Aéomoiva [

(8 rows)

Me phone = NULL TO astotéleopa Ba ntav adelo ywpig kavéva urvupa AdBoug.

N1koAdov
Kwvotavtivov
MixanAidng
Avtwviov
Aaumpdkn
Toakipng
Nomayewpy {ov
Mavpibov

Aoknon 3.2 - KATrolo OTOIXEIO ETTIKOIVWVING

NULL kai Aoyikn TpIWV TIHWV

Bpeg toug meAdteg pe SnAmpévn toAn Tov £xouv TNAEP®VO aAAA Ot email 1) email aAAa o1 TMAEPwVO.
Eu@avioe id, email KAt phone.

AYZH

SELECT id, email, phone
FROM customers
WHERE ((email IS NULL AND phone IS NOT NULL)
OR (email IS NOT NULL AND phone IS NULL))
AND city_id IS NOT NULL;
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SQL ME POSTGRESQL - AYZEIZ

NULL kai Aoyikn TpIWV TIHWV

AMNOTEAEZMA
id | email | phone
3 | eleni.nik@example.gr
5| @ 955667788

17 | foteini.l@example.gr

20 | michalis.ts@example.gr
24 | zoi.papageorgiou@example.gr
(6 rows)

|

7 | dimitra.k@example.gr
I
|

[SIRCIRSENC e o

O1 e€mtepikeg mapevheaelg kpatovy To 0rR padi tpv amd to AND. O teAdng 14 Sev €xel ovte email ovte
AEPwVO kat Sev Taprader oe kaveva okelog. Ot meddteg 10 kat 28 £xovv email xwpig TNAEPWVO, AAAL

TOVLG QUITOKAELEL TO city_id IS NOT NULL.

Aoknon 3.3 - EKT6¢ OeoocaAovikng

Ep@avioe id kat city_id OA@V TV TEAATOV TT0L Sev elvan oiyovpa amod ) Oeocalovikn (;toAn 2), padl pe
000vg Sev exouv dnAmoet TOAN. Kpata povo steAateg pe id amo 1 €ng 15.

AYZH

SELECT id, city_id

FROM customers

WHERE city_id IS DISTINCT FROM 2
AND id BETWEEN 1 AND 15;

AMOTEAEZMA

el el
VUWNROOWONUAWR
CORNYORURWR R

(12 rows)

O steAang 10 eppavidetat pe @. Me city_id <> 2 Oa yavotav.
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SQL ME POSTGRESAQL - AYZEIX NULL kai AoyIKR TPIWV TIHWV

Aoknon 3.4 - YraAAnAoi kai pioBoi

Epgpavioe to ovouatenmvupo kabe vitaAANAoL mtov exet id 11 1) peyaAdTepo Kat Tov puobo tov. 'Omov o
woBog Aetmey, 8eit€e 0. Ovopaoe T oA salary_or_zero.
AYZH

SELECT full_name, COALESCE(salary, @) AS salary_or_zero
FROM employees
WHERE id >= 11;

AMOTEAEZMA

full_name salary_or_zero

|
Bao1Aikf NtdKov | 1100.00
Iidvvng Koppécg | 1800.00
|
|
|

Oavaong Mméng 1750.00
Xplotiva ABavaciov 1650.00
Nevtépng Fewpyiov 0

(5 rows)

To 0 edm elvarl atdPao” ep@aviong kat oyt dedopevo. Av abpoioeig Liobovg, To CoALESCE Sev aAadel To
abpolopa. Av OUKC LITOAOYIOEIC LECO OPO, TO KEPAAALO 10 Seiyvel OTL 1) Stapopd peTpaet.

Aoknon 3.5 - TUApA pe TTPoeTIAOYN

Ta Toug VITAAANAOUG 1, 11 KAl 15 EUPAVIOE full_name KOAL U1A OTHAT label TNG LOPPNG Tithog (Tuiua). Otav
TO TUNUA AEITEL, YPOWE xupic tuina LECA OTNV TapEvheoT.

AYZH

SELECT full_name,

title || ' (' || COALESCE(department, ‘'ywpic tuAua') || ')' AS label
FROM employees
WHERE id IN (1, 11, 15);

AMOTEAEZMA
full_name | label
EAévn Mavpidov | CEO (Atroiknon)
Bao 1Ak NtoKov | Sales Intern (MwARceilg)
Nevtépng Mewpyiov | EEwtep1k6G oVpBovAOG (xwpig TuAua)
(3 rows)

Xwpig COALESCE OAOKAN PT] 1] OTNAT label TOU LITAAANAOL 15 Oa NTav @, emeld1) To || Ue NULL STVEL NULL.
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SQL ME POSTGRESAQL - AYZEIX NULL kai AoyIKR TPIWV TIHWV

Aoknon 3.6 - MNapayyeAieg xwpig kouttévi WELCOME10

Eu@avioe id Kat coupon_code TV TTAPAYYEADV TOL TTEAATN 6 TTOL eV XPNOLOTIOINTAV TO KOVITOVL WELCOME1LD,
elte ene1dn) eiyav AAo koumovt eite eneldn] dev elyav kavéva.
AYZH

SELECT id, coupon_code
FROM orders
WHERE customer_id = 6
AND coupon_code IS DISTINCT FROM 'WELCOME10Q';

AMOTEAEZMA

coupon_code

To coupon_code <> 'WELCOME10' Da £TEOTPEPE LOVO TApAYYeAieg pe AMO KOouTtOVL, SnAadn oxedov timota.
O1 teplocoTepeg mapayyeiieg Sev €(oUV KOLTTOVL KAl TO <> TIG TIETA.

Aoknon 3.7 - Mep10wpio xwpig c@eaAua

INa ta mpoiovta 26 £wg 28 VITOAGY10E TO MTEPIOMPIO WG TOGOTTO TNG TIUNG, SNAAST| (price — cost) * 100 /
price, [l€ OVOUA margin_pct. AITTAQ BAAE OTIHAN has_cost 7ToL elval aAnBng 6Tav to KOOTOG Eival YVOOTO.

AYZH

SELECT name,
(price - cost) * 100 / price AS margin_pct,
cost IS NOT NULL AS has_cost

FROM products

WHERE id BETWEEN 26 AND 28;

AMOTEAEZMA

name | margin_pct | has_cost
pageio pvOu1¢oéuevOL Vyovg | 34.6405228758169935 | t
dwT1o0T1KO Yypageiov LED | 57.1428571428571429 | t
Awpokdpta 50€ | 2 | f

(3 rows)

To 15 NoT NULL elval €k@paot stov Sivel boolean, omote pmopei va otabel otn AMlota Tov SELECT O7twg kaOe
AN gxkppaot. Ta toAa Sekadikd Tov 10000ToL Ba Ta OTPOYYLAEWPOLUE OTO KEPAAALO 5.
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SQL ME POSTGRESQL - AYZEIZ ORDER BY, LIMIT kai DISTINCT

KE®AAAIO 4

ORDER BY, LIMIT ka1 DISTINCT

Aoknon 4.1 - Ta évre akpiforepa

Epgavioe ovoua Kot Tiur yia ta Tevte akpiBotepa evepyd mpoiovia.

AYZH

SELECT name, price
FROM products
WHERE active
ORDER BY price DESC

LIMIT 5;
AMOTEAEZMA
name | price
Laptop Pro 16 | 2199.00
Laptop Aero 14 | 1149.00
Laptop Student 15 | 649.00
Mpageio pvOu1Coéuevov Vyovg | 459.00
086vn 27" 4K | 329.00
(5 rows)

To WHERE active eKTEAEITAL TPV AITO TNV TAEIVOUNOT], OTTOTE TO AVEVEPYO Laptop Classic 13 OV maipvel
mote B¢on otnv mevtada.

Acknon 4.2 - KatdAoyog reAatwyv

Epg@avioe emt@vupo kat Ovopd v stieAataov e Adnvag (stoAn 1), talvounpeévoug Katd emvuuo Kot
UETA KATA OVopa.

AYZH

SELECT last_name, first_name
FROM customers

WHERE city_id =1

ORDER BY 1last_name, first_name;
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AMOTEAEZMA
last_name | first_name

BaoiAe{ov | Novayiwtng
BAdxov | OAya
Zaxapiov | Atkatepivn
Kovtoovkog | ZtéArog
NikoAdov | EAgvn
01kovéuov | ANEEavbpog
NanadomovAov | Mapia

(7 rows)

Kavéva emmvopo Sev emavarapfavetar otnv ABnva, omtote 1o Se\tepo kAedi Sev aAAddetl kam edm. Av
Svo meAdteg etyav to 1810 enmvvpo, Ba Ekpive To ovoud. Xwpig auTo n oelpd tovg Ba nrav
anpoadioplo.

Aoknon 4.3 - O1 vedTEPOI TTEAATEG

Eug@avioe oOvopa Kat nuepounvia yevvnong tTmv te0oapmy veotepnVv eAatmv. ‘0Ooot Sev exovv dniwoet
nuepounvia dev mpémel va epgavidovral.

AYZH

SELECT first_name, birth_date
FROM customers

WHERE birth_date IS NOT NULL
ORDER BY birth_date DESC

LIMIT 4;

AMNOTEAEZMA

first_name | birth_date
Altkatepivn | 2003-05-05
Avaotacia | 2001-07-08
Zwn | 2000-11-30
Yopia | 1999-12-02
(4 rows)

ES® TO WHERE birth_date IS NOT NULL KO TO NULLS LAST 8ivouv 10 1610 astotéAeopd. Av OUmE 01 TEAATEG UE
YVOOTI NUEPOUNVIA NTAV AYOTEPOL QIO TEGOEPIS, TO NULLS LAST Oa yeéuile Tig O¢oeig pe @. H expmvnon
Age1 011 Sev mpemel va eppavidoval, apa o GIATPo eival i) o akpiPng Avor.
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Aoknon 4.4 - Tpitn oeAida

O katdAoyog ep@avidel ta spoldovta amod To akplotepo oto PONVOTEPO, TE00epa ava aoeAida. Eupavioe
id, name KO price TNg TPITNG 0eAISAg.

AYZH

SELECT id, name, price
FROM products

ORDER BY price DESC, id
LIMIT 4 OFFSET 8;

AMOTEAEZMA
id | name | price
30 | Mikam | 229.00
19 | Akovotikd ANC | 199.00
17 | USB-C docking station | 139.00
21 | Mikpdowvo USB | 119.00
(4 rows)

H tpitn oeAiba mapaieinel tig Svo mpwteg, SnAadn oktw ypaupeg. To id 0To TEAOG TOU ORDER BY
gyyvatat 0t n oelpa eivat 1d1a oe kABe exteEAeo.

Aoknon 4.5 - lNepipépeleg TwV TTEAATWV
Epgpavioe ywpig emavaArpelg ta {eVyn city_id KAl newsletter TV TTEAATOV, TASIVOUNUEVA KATA city_id 1E
A AYVOOTA TNV apyh.
AYZH

SELECT DISTINCT city_id, newsletter
FROM customers
ORDER BY city_id NULLS FIRST, newsletter;

EKAOZH 1.0 - ZEMTEMBPIOX 2026 18



SQL ME POSTGRESQL - AYZEIZ

ANMOTEAEZMA

city_id | newsletter

.f:
f

ONNOUURABRWNNRLER
—h+ —h + + —h+ —h —h + —h

(17 rows)

ORDER BY, LIMIT kai DISTINCT

To pIsTINCT e€etadel To (evyog. H mmoAn 1 epgavidetal SVo @opeg, pia pe false katl pia pe true. O1 800

TTEANATEG XWPIg TTOAN €xouv Kat ot SVO false, 0mOTe Sivovv pia ypaupur).

Aoknon 4.6 - looBaBuisg piobwv

Epgavioe ovopa kot iiofo tv Tpiov vaAMNA®y Le ToV XaUnAOTePO yvwoTto uobo. Xpnoomoinoe FETCH

FIRST L& TPOITO 7oL Sev Ba €kofe 1oofabuieg, av varpyav.

AYZH

SELECT full_name, salary

FROM employees

WHERE salary IS NOT NULL

ORDER BY salary

FETCH FIRST 3 ROWS WITH TIES;

AMOTEAEZMA
full_name | salary
BaotAikf Ntdkov | 1100.00
Xpiotiva ABavaciov | 1650.00
Bavdong Mmnéng | 1750.00

(3 rows)

Yta deSopéva pag Sev vapyovv wofadpieg, omdTe TO amoTeAeoua exel akpiPwg Tperg ypauuée. To
query sapapével omwoTto KAl TNV nuEpa sov 600 vTtaAAniot Ba tapovv tov 1610 Hobo.
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Aocknon 4.7 - H mio poéoc@atn TrapayyeAia Ka0e reAATn

TNa kaBe évav amod toug TeAATeS 1 £0G 5 EUPAVIOE customer_id, TO id KO TNV NUEPOUNVIA created_at TNG ITLO
TPOCPATNG TAPAYYEALQG TOL.

AYZH

SELECT DISTINCT ON (customer_id) customer_id, id, created_at
FROM orders

WHERE customer_id BETWEEN 1 AND 5

ORDER BY customer_id, created_at DESC;

AMOTEAEZMA

customer_id id created_at

|
129 | 2026-05-26 09:44:00+03
128 | 2026-05-25 17:04:00+03

I

|

I

U WNER
—————— dh e

145 | 2026-06-14 22:04:00+03
141 | 2026-06-09 18:41:00+03
137 | 2026-06-06 22:00:00+03

(5 rows)

TO DISTINCT ON (customer_id) KPATA pid ypapun ava teAdtn. To created_at DESC (PEPVEL TTPQTN TNV TTLO
nipoo@atn. To 1610 mpdPAnua Oa to Abcovpe pe dAouvg Vo TPOTOLE OTA KePAalaia 14 Kat 23.
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KE®AAAIO 5

ToTroI, ekppaoceig kait CASE

Aoknon 5.1 - Tipyq pe OrA

Ta ta fiAia TpoypapupuatiopoD (To sku EEKIVA E BK-PRG) ELPAVIOE OVOUQ, TIUT) Kat TIUT pe PITA 24%
otpoyyvAepevn oe dvo dekadikd, pe OVOUA with_vat.

AYZH

SELECT name, price, round(price *x 1.24, 2) AS with_vat
FROM products
WHERE sku LIKE 'BK-PRG%';

ANOTEAEZMA
name | price | with_vat
Mabaivw Python | 32.00 | 39.68
Ruby amé tnv apyn | 29.50 | 36.58
KaBapdg kdikag otnv mpdEn | 38.00 | 47.12
(3 rows)

To 1.24 €ival numeric KA1 TO price €TTIOTC, OTOTE O LITOAOYIOUOG elval akp1Png. To round Xpelddetal emeldn
TO YWVOUEVO £XEL TE00EPA SeKadIKAL.

Aoknon 5.2 - Domains Twv TTpoun0suTWYV

Eugpavioe yia kaBe mpounBevtn pe email to dvopa kat to domain tov email oe medd, e Ovopa domain.
Ta&wounoe katd domain.

AYZH

SELECT name, lower(split_part(email, '@', 2)) AS domain
FROM suppliers

WHERE email IS NOT NULL

ORDER BY domain;

AMOTEAEZMA

name domain

!

0e00aA 1K XaPT1KA | example.gr

Kpntiki Oiklakh | kritiki.example.gr
Nordic Office | nordicoffice.example.com
Techno Import | technoimport.example.gr
B1iBAlob61avop AttikAg | vivliodianomi.example.gr
(5 rows)
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SQL ME POSTGRESAQL - AYZEIX TuTol, ekppdoelg kal CASE

To ORDER BY domain ¥pnolosoiel To alias, apov TO 0RDER BY EKTEAEITAL LETA TO SELECT. XwpPig TO WHERE Oal
euEAVIOTAV KAl [1a YR e @.

Aoknon 5.3 - Katnyopigg TIMAG

Ta ta fifAia (To sku EEKIVA PE BK) EUPAVIOE OVOULA, TIUT) KA OTHAT band € TIUT kdtw ané 20 YA TIUEG
LKPOTEPEG TOV 20, 20 £wg 40 V1A TIUEG EMG KA1 40 KAl ndvw ané 40 YA TI¢ LItoAowteg. Ta&vounoe amo to
@Onvotepo.

AYZH

SELECT name, price,
CASE
WHEN price < 20 THEN 'kdtw amé 20
WHEN price <= 40 THEN '20 fwg 40'
ELSE 'mdvw amé 40
END AS band
FROM products
WHERE sku LIKE 'BKS'
ORDER BY price;

AMOTEAEZMA
name | price | band
H ®4viooca 9.90 | kdtw and 20
To KiBwtio 14.50 | kdtw amné 20
MATWHEVD YXWHOTO 15.20 | kdtw amné 20
Biog kat moAilteia tov AAEEN Zopumd | 16.90 | kdtw amd 20
Ruby amé tnv apxn 29.50 | 20 fwg 40
MaBaivw Python 32.00 | 20 fwg 40
Yxedilaon Bdoswv dHedbouévwv 36.00 | 20 fwg 40
KaBapdc kwdikag otnv mpdén 38.00 | 20 ¢wc 40
A{kTvO VTTOAOY10TWV 41.00 | ndvw amd 40
PostgreSQL o€ BdBog 45.00 | mavw amd 40
(10 rows)

H og1pd twv WHEN €lvan pEPOG NG AOYIKNG. AV EypAPES TPMOTA TO price <= 40, kABe @ONVO P1Aio Ba
£MEPTE 0N HEOAIA KATHYOpia.

Aoknon 5.4 - Apxikad utTtTaAARAWYV

Epgavioe yia t1oug vitaAANAOUG TOU TUNUATOG Texvoroy {a TO OVOUATETIMVULO KAl TA APYIKA TOUG e TEAEIEC,
YA TAPASETYUAN. A. YO TO Nikog AAEE{ov.

AYZH

SELECT full_name,
left(split_part(full_name, ' ', 1), 1)
left(split_part(full_name, ' ', 2), 1)
FROM employees
WHERE department = 'TeyxvoAoyia'
ORDER BY id;

I
S initials

>—

EKAOZH 1.0 - ZEMTEMBPIOX 2026

22



SQL ME POSTGRESAQL - AYZEIX TuTol, ekppdoelg kal CASE

AMOTEAEZMA
full_name | initials
Nikog AAeEiov | N.A.
Katepiva Zageipiov | K.Z.
AyyeAoc dwtiov | A.d.
Mapiva ZtaBomovAov | M.Z.
Nétpog Xatlnig | m.X.

(5 rows)

O mivakag kpatd To Ovoua o€ Hia OTNHAN, 0TOTE TO split_part TO Xwpilel oto kevo. H Avomn vmobetel oT
kaBe ovopatemvupo xel akpiPog SVo Ae€eig. I't' autd ot mivakeg ouvi|Bwg KpaTovy dvoua Kat
ETTOVLUO XWPLOTA, OTTWG O customers.

Aoknon 5.5 - lNep1Bwplio o€ TTOCOOTO

Ta ta tpoidvTa NG KATNYopiag 10 ELPAVIOE OVOUA KAl TEPIOMPLO WG TTOCOOTO TNG TIUTG, (price - cost) *
100 / price, OTPOYYLAeUEVO O€ €va Sekadiko. Ta&ivounoe amo To peyaltepo meplBmpio.

AYZH

SELECT name, round((price — cost) * 100 / price, 1) AS margin_pct
FROM products

WHERE category_id = 10

ORDER BY margin_pct DESC;

AMOTEAEZMA
name | margin_pct
Hxeio Bluetooth | 48.1
Mikpdowvo USB | 46.2
AkovoTikd ANC | 39.7
Mikdn | 38.9
(4 rows)

Eivat 1o 1610 t0000T0 pe v aoknorn 3.7. To round epappoletal 0to teMko amotéleoua. Av
oTpoyyLAeveg KABE evi1dueco Prina, to oedipa Ba cvoowpevoTav.
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Aoknon 5.6 - AvaAuon SKU

Ta ta mpoidvTa 11 €wg 14 EUPAVIOE TO sku, TO TTPODEUA TOV TIPLY AITO TNV TPMTI TTAVAA LUE OVOUA family
KO TO TEAEVTAL0 KOUUATL TOV WG AKEPALO e OVOUA seq. [IpO0Oe0E OTNAN next_seq [LE TOV ETOUEVO AP1OUO.

AYZH

SELECT sku,
split_part(sku, '-', 1) AS family,
split_part(sku, '-', -1)::integer AS seq,
split_part(sku, '-', -1)::integer + 1 AS next_seq

FROM products

WHERE id BETWEEN 11 AND 14;

ATMOTEAEZMA
sku | family | seq | next_seq
LP-001 | LP | 1] 2
LP-002 | LP | 2 3
LP-003 | LP | 3] 4
PR-001 | PR | 1] 2
(4 rows)
To split_part(sku, '-', -1) EMOTPEPEL TO KEIUEVO 001. H LLETATPOTT) O€ integer TO KAVEL aplBUO 1 KAl

emtpenel my npoobeon. Xwpig avtnyv 1o 'eo1' + 1 Ba €8ive o@AAuQ, €me10T) TO split_part EMOTPEPEL
text.

Aoknon 5.7 - ETikéra KataAdyou

Epgavioe yia ta polovta g Katnyopiag 12 pia oTnAn label TNG LOPPNG Bpaothpag « 34.90 € - oe anéBepa.
‘Otav 1o amtobepa eitval KAT®m At 10 YPAWE Aiya tepdyia AVTL YO o anéBepa.

AYZH

SELECT format('%s = %s € : %s',
name,
to_char(price, 'FM9990.00'),
CASE WHEN stock < 10 THEN 'Ailya tepdyta' ELSE 'oe amdBeupa' END) AS label
FROM products
WHERE category_id = 12
ORDER BY id;

AMOTEAEZMA

label

Kapetiépa espresso + 249.00 € - Alya tepdyla
BpaotApag : 34.90 € - oe amdBspa

TET HaYolplwy - 64.00 € - ot amédepa

(3 rows)

To cASE gival pia artd Tig TIHEG IOV TTEPVOLVV OTO format. Omoladnmote Ex@paon pmopel va otadel ekel.
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KE®AAAIO 6

Huepopunvieg, wpeg kai intervals
Aoknon 6.1 - MapayyeAieg Tou PeBpouapiou

Ep@avioe id, customer_id KAl created_at TV tapayyeAmv tov ®efpovapiov 2026, atd TV 10 TpOc@ATH.

AYZH

SELECT id, customer_id, created_at

FROM orders

WHERE created_at >= '2026-02-01' AND created_at < '2026-03-01'
ORDER BY created_at DESC;

AMOTEAEZMA

id | customer_id | created_at

92 11 2026-02-23 21:54:00+02
91 1 2026-02-23 21:07:00+02
90 5 | 2026-02-23 14:48:00+02
89 2 | 2026-02-23 09:41:00+02
88 9 | 2026-02-22 12:45:00+02
87 5 2026-02-19 14:30:00+02
86 19 2026-02-14 12:23:00+02
85 28 | 2026-02-14 11:22:00+02
84 9 | 2026-02-12 16:22:00+02
83 5 2026-02-05 20:54:00+02
82 13 | 2026-02-04 09:09:00+02
81 21 | 2026-02-02 08:04:00+02
(12 rows)

To dvw Opto eivan 1) 1 MapTiov pe <. 'Etot Sev yperaletatl va EEpeig av o Defpovdpiog €xel 28 1) 29
NUEPEC.

Aoknon 6.2 - ApyéG ATTOOTOAEG
Bpeg Tig mapayyehieg Tov 2026 710V XPEIACTNKAV TTAV® A0 TEGOEPLS NUEPES YA VA ATOCTAAOVV.
Epgavioe id, v nuepopnvia rapayyeAag g date KAl TOV XpOVO QTOOTOANG LLE OVOLLA shipping_time.
AYZH

SELECT id, created_at::date AS ordered_on, shipped_at - created_at AS shipping_time
FROM orders
WHERE created_at >= '2026-01-01'
AND shipped_at - created_at > interval '4 days'
ORDER BY id;
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AMOTEAEZMA
id | ordered_on | shipping_time
76 | 2026-01-10 | 4 days 04:00:00
79 | 2026-01-26 | 4 days 01:00:00
82 | 2026-02-04 | 4 days 06:00:00
85 | 2026-02-14 | 4 days 04:00:00
90 | 2026-02-23 | 4 days 06:00:00
93 | 2026-03-01 | 4 days 01:00:00
94 2026-03-04 4 days 02:00:00
95 | 2026-03-06 | 4 days 01:00:00
98 | 2026-03-16 | 4 days 01:00:00
102 | 2026-03-25 | 4 days 01:00:00
104 | 2026-03-31 | 4 days 03:00:00
112 2026-04-23 | 4 days 05:00:00
132 | 2026-05-30 | 4 days 01:00:00
136 | 2026-06-05 | 4 days 05:00:00

(21 rows)

Huepopunvieg, wpeg kai intervals

H otykpion yivetal avapeoa o€ 800 interval. Ot mapayyehieg xwpig shipped_at Sivouv NULL 0T Stagpopda
KOl PeVYOLV At TO WHERE, JTOL £8(M £lval TO OWOTO.

Aoknon 6.3 - MNMapayyeAieg Tou ZaBBaATOKUPIAKOU

Ep@avioe id Kt created_at TV sapayyeliov tov Maiov 2026 sov £ywvav Zappato 1 Kvpakn, pe ovopa
NUEPAG OTA AYYAIKA O€ OTNAT day.

AYZH

SELECT id, created_at, to_char(created_at,

FROM orders

WHERE created_at >= '2026-05-01' AND created_at < '2026-06-01'

AND extract(isodow FROM created_at) IN (6, 7)
ORDER BY created_at;

AMOTEAEZMA

id | created_at | day
117 | 2026-05-09 15:51:00+03 | Saturday
121 | 2026-05-17 15:39:00+03 | Sunday
125 | 2026-05-23 23:07:00+03 | Saturday
126 | 2026-05-24 18:43:00+03 | Sunday
132 | 2026-05-30 16:20:00+03 | Saturday
133 | 2026-05-31 19:38:00+03 | Sunday
(6 rows)

'Day') AS day

To extract UTTOAOYieEL TNV NUEPA 0T (v NG ovvdeong. Mia mapayyeAia otig 01:00 wpa EAAGSag to
Yapparo eivar akoun Iapaockevr) oe UTC. I avutd 1 {ovn g oUvOeong etval Heépog tne epRTNong.
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Aoknon 6.4 - HAIKigg

Ta Tovg eAdteg mov yevvhOnkav sptv asto To 1980 eu@avioe dvoua, NUEPOUNVIA YEVVIIOTC KAl TV
NAia Tovg oe 0AOKANpa £t otig 30 Iovviov 2026, e Ovoua years.

AYZH

SELECT first_name, birth_date,
extract(year FROM age(date '2026-06-30', birth_date)) AS years
FROM customers
WHERE birth_date < '1980-01-01'
ORDER BY birth_date;

AMOTEAESMA
first_name | birth_date | years
Bao{Anc | 1965-10-10 | 60
NMovaylwtng | 1972-05-27 | 54
AevTtépng | 1975-04-04 | 51
TMOpog | 1976-12-24 | 49
I lwpyog | 1979-09-30 | 46
Giorgos | 1979-09-30 | 46
(6 rows)
To age eMOTPEPEL interval L £T1), UNVeS KAl NUEPES. To extract(year ...) KpATA HOVO TA £T1), SNAAST Ta

olokAnpwpéva ypovia. H Swaipeon twv nuepmv pe 365 Ba eékave AaBog yopw amd ta yeveba.

Aoknon 6.5 - Mivag kai edopada

Ta T1g mapayyeAieg Tov TEAQT 13 EUPAVIOE id, TOV UIVA O LOPPT] YYYY-MM LIE OVOUA month KA TNV
nuepounvia mg Aevtepag g efdopddag pe dvoua week_start.

AYZH

SELECT id,
to_char(created_at, 'YYYY-MM') AS month,
date_trunc('week', created_at)::date AS week_start
FROM orders
WHERE customer_id = 13
ORDER BY created_at;

AMOTEAEZMA

id | month | week_start
20 | 2025-05 | 2025-04-28
35 | 2025-09 | 2025-09-01
40 | 2025-09 | 2025-09-15
41 | 2025-09 | 2025-09-15
82 | 2026-02 | 2026-02-02
(5 rows)
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To date_trunc('week', ...) O1IVEL TA HEGAVLYTA TNG AEVTEPAG WG timestamptz. H LETATPOTMT) OE date KpATA
UOVO TNV nuepa.

Aoknon 6.6 - O1 Asutépeg TOU louviou

Ep@avioe e generate_series OAeg TIg AguTEPeEG TOV IoUVIOU 2026 WG date, G€ OTIAN monday.

AYZH

SELECT d::date AS monday
FROM generate_series(date '2026-06-01', date '2026-06-30', interval 'l day') AS d
WHERE extract(isodow FROM d) = 1;

AMOTEAEZMA

2026-06-01
2026-06-08
2026-06-15
2026-06-22
2026-06-29
(5 rows)

H oe1pd tapayet OAeg TI NUEPES KA TO WHERE KPATA TIG AgvTtépeg. A@ov 1 11 Iovviov 2026 eivat
Aevutépa, Ba apkovoe kat Prjpa interval '7 days' Xwpig @iAtpo. H AVon pe @giktpo SovAever yia kabe
urnva.

Aoknon 6.7 - H id1a oTIyu o€ TPEIG TTOAEIG

Ta v mapayyehia 100 eUPAVIOE TO created_at KA1 TNV OPA TOIXOL NG idtag otryurg oto AovSivo kat oto
ToK10, 0€ OTIAEg london KAl tokyo.

AYZH

SELECT created_at,
created_at AT TIME ZONE 'Europe/London' AS london,
created_at AT TIME ZONE 'Asia/Tokyo' AS tokyo
FROM orders
WHERE id = 100;

AMOTEAEZMA

created_at | london | tokyo

2026-03-22 13:04:00+02 | 2026-03-22 11:04:00 | 2026-03-22 20:04:00
(1 row)

O1 0TNAEG london KA tokyo €ivat timestamp Xwpig {ovn. Elval wpeg tolyov kot Ox1 oTiypeg. Av g
ouykpivelg petaly tovg, Ba ovykpivelg evdei&elg poAoylwv kat Ox1 Xpovo.
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Aoknon 6.8 - Mpoéocateg TTPOCANYEIG

Eugpavioe ovopa kat nuepounvia apocAnYng twv LIAAA®V 1oL TpooAn@Onkay ta dto teAevtaia
xpovia sipv asto Tig 30 Iovviov 2026, padl e TIg NUEPES TTOL EXOLV TEPATEL ATTO TNV TPOCANY|, GE OTIHAN
days.

AYZH

SELECT full_name, hired_on, date '2026-06-30' — hired_on AS days
FROM employees

WHERE hired_on >= date '2026-06-30' - interval '2 years'

ORDER BY hired_on;

AMOTEAEZMA

full_name | hired_on | days
Métpocg Xatlng | 2024-09-02 | 666
Aevtépng lewpyiov | 2025-01-07 | 539
BaotA1kn Ntdkov | 2025-10-01 | 272

(3 rows)

To date - interval 81VEL timestamp, TOV CUYKPIVETAL KAVOVIKA UE TN hired_on. H Stapopd Vo date eival
aképailog apiuog nuepwv.
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KE®AAAIO 7

KA£161a ka1 INNER JOIN

Aoknon 7.1 - MeAdreg Tou 2026 Kal TTOAEIG

Epgavioe 6voua, ETOVULO KAl OVOLA TTOANG TOV TTEAATMV TTOV EYYPAPNKAV TO 2026, TAELVOUNUEVOUG
KQATA NUEPOUNVIA EYYPAPTIC.

AYZH

SELECT c.first_name, c.last_name, t.name AS city
FROM customers AS c

JOIN cities AS t ON t.id = c.city_id

WHERE c.created_at >= '2026-01-01'

ORDER BY c.created_at;

AMNOTEAEZMA

first_name | last_name | city
Métpog | ZaBBidng | @gocoarovikn
HA{ag | TCavvetdkng | HpdkAeio
OAy«a | BAdyov | ABAva

(3 rows)

O mehatng 28 eyypagnke tov defpouvdplo Tov 2026 aAAd Gev €xel TTOAN, OTTOTE TO INNER JOIN TOV APTVEL
£Ew. Av 1 €pOTNON T)TAV «OAOL 01 VEOL TTEAATES», O Xpe1alOOOLV TO LEFT JOIN TOU ETTOUEVOV KEPAAAIOL.

Aoknon 7.2 - MNepipepeiaka
Eug@avioe ovopa Kot Tiun Tev poldovtwy NG KATNYoplag Le OVOUA Nepigepe takd, XWPIG VA YPAWELS TOV
ap1Buo g katmyopiag.
AYZH

SELECT p.name, p.price

FROM products AS p

JOIN categories AS cat ON cat.id = p.category_id
WHERE cat.name = 'leplpepelakd’

ORDER BY p.price;
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AMOTEAEZMA

name | price
AcVpuato movTikt 24.90
Webcam HD 59.00

USB-C docking station | 139.00
086vn 27" 4K 329.00

I
I
Mnxoviké mAnKTpoAdylo | 89.00
I
I
(5 rows)

KAe1d16 kai INNER JOIN

To WHERE PIATPApEL e oTNAN ToL devTepov mivaka. Metd To JOIN OAEG 01 OTNAEG KAl TV SO TIVAK®V
eivau Srabeoueg oe kABe TOUEVO KOUUATL TOL query.

Aoknon 7.3 - Aoyapliacuog mrapayyeAiag

Ta v mapayyelia 144 eu@Aavioe to ovoua kabe poidovTog, TNV T0COTNTA, TNV TIUT Hovadag Kat to

GUVOAO TNG YPAUUT|G LLE OVOUA line_total.

AYZH

SELECT p.name, oi.quantity, oi.unit_price,
oi.quantity * oi.unit_price AS line_total

FROM order_items AS oi

JOIN products AS p ON p.id = oi.product_id

WHERE oi.order_id = 144
ORDER BY p.name;

AMOTEAEZMA
name | quantity | unit_price | line_total
Acvpuato movtikt | 1| 24.90 | 24.90
MaTwpéEVa YOpaTo | 2 | 15.20 | 30.40
TET pAXO1PlOV | 2 | 64.00 | 128.00

(3 rows)

To oUvolo vToAoyileTal [e TNV unit_price TNG TAPAYYEALAG KA OXL LLE TNV TPEXOVOA products.price. [

TTAALEG Tapayyeiieg o1 SUo pitopel va Stapepouy.
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Aoknon 7.4 - NMapayyeAieg améd Tnv KpAtn

Eu@avioe id mapayyehiag, Ovopa JeAATn Kol JTOAN KATOIKIAG y1a TI¢ apayyeAieg Tov Maiov 2026 amd
TEAATEG IOV PEVoLy aTnV mepupepeta Kpnng.

AYZH

SELECT o0.id, c.first_name, c.last_name, t.name AS city
FROM orders AS o
JOIN customers AS ¢ ON c.id = o.customer_id
JOIN cities AS t ON t.id = c.city_id
WHERE t.region = 'KpAtn'
AND o.created_at >= '2026-05-01' AND o.created_at < '2026-06-01"'
ORDER BY o0.1id;

AMOTEAEZMA
id | first_name | Tlast_name [ city
115 | HA{ag | TCavvetdkng | HpdkAeilo
123 | HA{ag | TCavvetdkng | HpdkAeio
127 | Aevtépng | ®paykiabdkng | Xavid
131 | HAtag | TCavvetdkng | HpdkAeilo
(4 rows)

To @iktpo g meprpepelag epapuoletal 0Tov TPITo mivaka g aivoidag. Aev yperaletal va EEpeig ta
id Twv oOAewv tng Kprng.

Aoknon 7.5 - [IpopnBeUTEG AKOUOTIKWV

Epgavioe to ovopa ke stpopunbeutr) T0u QEPVEL TO TTPOTOV Akovotikd ANC KO TNV TUT| ;tpounifelag.

AYZH

SELECT s.name AS supplier, ps.supply_price

FROM products AS p

JOIN product_suppliers AS ps ON ps.product_id = p.id
JOIN suppliers AS s ON s.id = ps.supplier_id

WHERE p.name = 'AKouoTikd ANC'

ORDER BY ps.supply_price;

AMOTEAEZMA

supplier | supply_price
‘Hxog & Eikdva AE | 120.00
Techno Import | 124.80
(2 rows)

O product_suppliers OUVOEEL TPOIOVTA KAt TTPOUNBeVTEG O OYEoT TOAA 1ipog ToAAA. ‘Eva mtpoiov et
TIoAOUC TTpounBevTeg kat evag TpounOevuTig ToAAA mtpoidvTa. Ta va mepAoelg asmo T Hia TAeVpA otV
AN xperadovtal 8vo joins.
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Aoknon 7.6 - [TANpWUEG ETTICTPOPWV

Epgpavioe id mapayyeAiag, mooo, uebodo kot nuepounvia Anpwung yia OAEG TIG TIANPWUES TWV
TAPAYYEA®VY HE KATAGTAOT refunded.

AYZH

SELECT o.id, pay.amount, pay.method, pay.paid_at::date AS paid_on
FROM orders AS o

JOIN payments AS pay ON pay.order_id = o.id

WHERE o.status = 'refunded'

ORDER BY o0.id, pay.paid_at;

AMOTEAEZMA

id | amount | method | paid_on
55 | 1190.00 | card | 2025-11-10
55 | -1190.00 | card | 2025-11-26
97 | 90.00 | paypal | 2026-03-13
97 | -90.00 | paypal | 2026-03-26
106 | 339.00 | paypal | 2026-04-04
106 | -339.00 | paypal | 2026-04-17

(6 rows)

KaBe emotpopn €xel SVo ypaupeg. Tnv apyikn mAnpoun Kot €va apvnTiko oao pe 1o 6o péyebog. To
abpotlopd toug etvat undév, kat mmov Ba eAeyEovpe e SUM 0TO KEPAAALO 10.

Aoknon 7.7 - KpITikéG pe XapunAn BaduoAoyia

Eugpavioe Babuoloyia, Ovopa sipoidovtog, Ovoud JIEAATH KAl TITAO yid TI¢ Kpitikeg pe fabuoioyia 1 1) 2.

AYZH

SELECT r.rating, p.name AS product, c.first_name, r.title
FROM reviews AS r

JOIN products AS p ON p.id = r.product_id

JOIN customers AS ¢ ON c.id = r.customer_id

WHERE r.rating <= 2

ORDER BY r.rating, p.name;

AMOTEAEZMA
rating | product | first_name | title
1 | AovUppato movtikt | Zogpia | XdAaoe
2 | Kagpetiépa espresso | Mavayiwtng | Aiappon
2 | Laptop Aero 14 | Zopia | Zeotaivetat
2 | Laptop Student 15 | Katepiva | Apyéd
(4 rows)

O reviews &yel Svo foreign keys, omote evavetan pe dvo Stapopetikovg mivakeg. Kabe kprtikr| Ppioket
akp1Pag Eva poiody Kal Evav JTeEAAT.
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Aoknon 7.8 - ATTOOTOAI EKTOG TTEPIPEPEING

KAe1d16 kai INNER JOIN

Bpeg Tig mapayyeieg stov otaAOnKav oe TOAN AANG TTEPLPEPELAG ATTO TNV TIEPLPEPELA KATOIKIAG TOV

sehatn. Epgavioe id mapayyehiag kat tig Svo mepipepeieg.

AYZH

SELECT o.id, home.region AS home_region, ship.region AS ship_region

FROM orders AS o

JOIN customers AS ¢ ON c.id = o.customer_id
JOIN cities AS home ON home.id =
JOIN cities AS ship ON ship.id = o.shipping_city_id
WHERE home.region <> ship.

ORDER BY o0.1id;

AMOTEAEZMA

id | home_region [

region

ship_region

c.city_id

7 | Kevtpiki Makedovia
21 | AttikAg

31 | KevtpikA Makedovia
38 | Kevtpik Makedovia

41 | KpAtn

53 | Hmelpog

78 | KevtpikA Makedovia
83 | KpAtn

87 | KpAtn

89 | KevtpikA Makedovia
95 | KpAtn

99 | Avtikfi EAAGdHa
129 | AttikA
133 | Avtikf EAAGDa

(17 rows)

Oecoaiia
‘Hne1pog

KpAtn
BeocoaAia
NeAondvvnoog
ATTKA

Avtikg EAANGSa
NeAomdvvnoog
ATT1KA

KpAtn

Avtiki EAAGDQ
Kpitn

Hre1tpog
NMeAondvvnoog

Xperaleoat Tov cities VO Popég pe Srapopetikd aliases. Mia amootoAn asto tov BoAo ot Adpioa

QAAAGET TTOAT] AAAQL OX1 TTEpLPEPELQ, OTTOTE Sev eppavidetal.
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KE®AAAIO 8

OUTER JOIN ka1 anti join

Aoknon 8.1 - MM6An R dyvwoTn

Epgavioe id, Gvopa kat toAn OA@V ToV TTEAATAOV TTOV eyypa@nkav to 2026. '0tov 1 7oA Aeimel ypaye

ayvwotn.

AYZH

SELECT c.id, c.first_name, COALESCE(t.name, 'dyvwotn') AS city
FROM customers AS c

LEFT JOIN cities AS t ON t.id = c.city_id

WHERE c.created_at >= '2026-01-01'

ORDER BY c.id;

AMNOTEAEZMA
id | first_name | city
27 | Nétpog | @gcoaiovikn
28 | Aéomoiva | dyvwotn
29 | HAtag | HpdkAgro
30 | OAya | ABAva
(4 rows)

Eilvain aoknorn 7.1 pe LEFT JoIN. O teAdtng 28 emotpe@el 0T MoTa KAl TO COALESCE avTiKaB10Td TO NULL
g 7TOANG.

Aoknon 8.2 - N6A&Ig Xwpig TTEAATEG

Bpeg Tig OAe1g 0TI 07101Eg OEV PEVEL Kavevag TEAATNG.

AYZH

SELECT t.id, t.name

FROM cities AS t

LEFT JOIN customers AS ¢ ON c.city_id = t.id
WHERE c.id IS NULL;

AMOTEAEZMA
id | name
____+ ________

11 | KoZdvn
(1 row)

AvTn ) Popa aploTeEPA Elvan o cities, ylati BEAeig va kpatnoelg kabe moAn. H og1pd Twv mvakmv oe
£Vl LEFT JOIN €lval pHepPOg TNg EPWTNONG.
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Aoknon 8.3 - NMapayyeAieg Xwpig YPAMMES

Bpeg Tig mapayyehieg stov Sev €4ouv Kapia ypauur oTov order_items. ELQAVIOE id, status KAl customer_id.

AYZH

SELECT o0.id, o.status, o.customer_id

FROM orders AS o

LEFT JOIN order_items AS oi ON oi.order_id = o.id
WHERE oi.order_id IS NULL;

AMOTEAEZMA
id | status | customer_id
162 | pending | 12

(1 row)

H otnAn oi.order_id eival uépog tov primary key tTov order_items, OTTOTE 0€ TPAYUATIKT Ypauur Sev eivan
7t0T€ NULL. Elvan ao@aAng yia tov éAeyyo tou anti join.

Aoknon 8.4 - NMapayyeAieg xwpig TTANPpWHUN

Bpeg Tig mapayyehieg mmov Sev €xovv mAnpmur) kat Sev eival akvpwpeveg. Eupavioe id, status kat

created_at.

AYZH

SELECT o0.id, o.status, o.created_at
FROM orders AS o
LEFT JOIN payments AS pay ON pay.order_id = o.id
WHERE pay.id IS NULL
AND o.status <> 'cancelled'
ORDER BY o0.1id;

ANMOTEAEZMA

id | status created_at

+

|
150 | shipped | 2026-06-15 18:06:00+03
I
I
|

157 | pending 2026-06-23 09:56:00+03
159 | pending | 2026-06-24 19:00:00+03
162 | pending | 2026-06-28 17:18:00+03
(4 rows)

H ouvOnkn o.status <> 'cancelled’ AQOPA TOV APLOTEPO TIVAKA, OMTOTE ptaivel 0To WHERE. H mmapayyeiia

150 &yel oTaAel pe avrikataBoAn kat Oa mAnpwOet dtav mapadobei. O pending dev £xovv mAnpwOHel
aAKOu.
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Aoknon 8.5 - NeAdTeG KAl KOUTTOVIA

Eugpavioe kabe medatn g ABrvag (toAn 1) pe OVopa Kot Td id TV JIAPAYYEADY TOL JTOV
XPNoomoinoav Kovsovi. Ot TeAdTeg Ywpig TETOA TapayyeAla TIPEMEL va epgavidovtal pia gpopa pe @.
Ta&vounoe Katd eAdTn ka mapayyeiia.

AYZH

SELECT c.id, c.first_name, o.id AS order_id, o.coupon_code

FROM customers AS c

LEFT JOIN orders AS o ON o.customer_id = c.id AND o.coupon_code IS NOT NULL
WHERE c.city_id =1

ORDER BY c.id, o.1id;

ANMOTEAEZMA

id | first_name | order_id | coupon_code

1 Mapia 11 WELCOME10
1 Mop {a 17 WELCOME10
1 Mapia 58 BLACKFRIDAY
3 | EAgvn 2 | @
8 | NMavaylitng 13 | WELCOME10Q
8 | NMavayldtng 148 | WELCOME10
12 | AAéEavdpog 30 | WELCOME10
19 Alkatepivn 66 | WELCOME1@
23 YTEALOC 108 WELCOME10
30 | OAya 2 | @
(10 rows)

H ouvOnkn tov koutoviol eival 0To oN. Av N)TAV OTO WHERE, 01 TTEAATES XwpPig kovmovi Ba e€apavidovtay.

Aoknon 8.6 - YraAAnAol Trou gival Kal TTEAATEG

O mivaxag employees €xel OTNAN email. Epgavioe kaBe vitadAnio tov turjpatog IwAnoeilg kat, 6rov
VITAPYEL, ToV TEAATN pe To 1810 email. Aev tpémel va xabel kavévag vtaAnAog.

AYZH

SELECT e.full_name, e.email, c.id AS customer_id
FROM employees AS e

LEFT JOIN customers AS c ON c.email = e.email
WHERE e.department = 'lMwAfocsig’

ORDER BY e.id;

AMOTEAEZMA

full_name | email | customer_id
Yopia Kwvotavtivov | sofia.k@shop.example.gr | 2]
Iwavva PrAya | ioanna.r@shop.example.gr | 2]
YtéAo¢ MNammdg | stelios.p@shop.example.gr | @
Bao1A1kr Ntdkov | 2 | @

(4 rows)
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Kavevag vtaAAnAog Sev eivar teAATng, 0moTe OAEG O1 YPALUES EXOLV @ OTO customer_id. O VITAAANAOG e
B¢on Sales Intern Sev €xel email. H oUykplon NULL = NULL elvat ayvwotr), omote Sev Oa taiplade oUte pe
sie\an) mov ertiong Sev £xel email.

Aoknon 8.7 - Katnyopigg kal Trpoiovta

Epgavioe 0Aeg Tig Katnyopieg Twv NAEKTPOVIKGV (Ta id ammd 6 £mg 10) HE To Ovoua kabe evepyol
7tpoiovTog Toug. Ot Katnyopieg xwpig evepyo mpoiov mpemnel va epgavidovtal pe @. Tafivounoe katd id
Katnyopilag kat ovoua mpoiovtog.

AYZH

SELECT cat.id, cat.name AS category, p.name AS product

FROM categories AS cat

LEFT JOIN products AS p ON p.category_id = cat.id AND p.active
WHERE cat.id BETWEEN 6 AND 10

ORDER BY cat.id, p.name;

AMOTEAEZMA
id | category | product
6 | HAektpovikd @
7 | YmoAoylotég @
8 Laptops Laptop Aero 14
8 Laptops Laptop Pro 16
8 Laptops Laptop Student 15
9 | Nepipeperakd | AoUppato movtikt
9 | NMeprgepetakd | Mnxavikd MANKTPOASY 10
9 | Nepigpeperakd | 086vn 27" 4K
9 | Nepipepetakd | USB-C docking station
9 Nepipepetakd | Webcam HD
10 | Hyog AKovoT1kd ANC
10 | Hyog Hxe{o Bluetooth
10 | Hyog Mikpdowvo USB
10 | Hyog Mkdm
(14 rows)

To avevepyo Laptop Classic 13 (PEVYEL EMEIST) TO p.active €lVAL OTO ON. AV 1TV OTO WHERE, O1 KA'Tyopieg 6
Kat 7, mov dev exovv Sika tovug mtpoidvta, Ba eEapavidovtay pad tov.

Aoknon 8.8 - NMeAdTeg XWpPIig KPITIKA

Bpeg Toug EAATEG TTOV £XOUV TOUAAYIOTOV Ui TapayYeAA delivered AAAA SeV £xouv ypawel Kapia
Kpltikt). Epgavioe id kat ovoua xmpig emavainyeig.

AYZH

SELECT DISTINCT c.id, c.first_name

FROM customers AS c

JOIN orders AS o ON o.customer_id = c.id AND o.status = 'delivered'
LEFT JOIN reviews AS r ON r.customer_id = c.id

WHERE r.id IS NULL

ORDER BY c.id;
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ANMOTEAEZMA

id | first_name

11 | Iwdvva

14 | BaociAng
15 | EvayyeAia
17 | dwtelvA
18 | Zmopog

19 | Aikatepivn
20 | MiydAng
21 | Giorgos
22 | Avva

23 | ZTtéAvog
24 | Zwn

25 | Aevtépng
27 | Nétpog

28 | Aéomoiva
(15 rows)

OUTER JOIN ka1 anti join

To INNER JOIN UE TIC TAPASOUEVES TAPAYYEAMES KPATA TOVG TIEAATEG [LE TOVAAYIOTOV pia, aAAa Byadel pia
ypappur) yia kabepia. To dIsTINCT Tig padeel. ESo eivan Oepntod, yiati 0&Aovpe ipaypatt pia Alota

meAat®v. To ke@Aahalo 13 ADVEL To 1610 XwpPig DISTINCT, UE EXISTS.
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SQL ME POSTGRESAQL - AYZEIX Self join, CROSS JOIN kai joins pe e0pog

KE®AAAIO 9

Self join, CROSS JOIN ka1 joins pe eUpog

Aoknon 9.1 - YrdAAnAol Kal TTpoicTAEVOI

Epgavioe yia ka0e vstdnAo tov tunuatog IImAncelg to voud tov, tn 6£01 Tov kal To dvopa Kat T
B¢on Tov mpoiotauévov tov.

AYZH

SELECT e.full_name AS employee, e.title,
m. full_name AS manager, m.title AS manager_title
FROM employees AS e
LEFT JOIN employees AS m ON m.id = e.manager_id
WHERE e.department = 'lMwAfcelg’
ORDER BY e.id;

AMOTEAEZMA
employee | title | manager | manager_title
Yopia Kwvotavtivov | Head of Sales | EAévn Movpidov | CEO
Iwavva PrAya | Account Manager | Zogia Kwvotavtivov | Head of Sales
YTtéA1oG MNammdg | Account Manager | Zogia Kwvotavtivov | Head of Sales
Bao1A1kA Ntdkov | Sales Intern | Iwdvva PAya | Account Manager

(4 rows)

ESw 0Aot o1 vtadAnAot v IIwANCE®Y €X0VV TIPOTOTALEVO, 0TTOTE KAt TO JOIN Ba €81ve To 1810. To LEFT
JOIN OP®G ATTAVTIA OHOOTA TNV EPWTNOT «yld Kabe LITAAMNA0» akoOuT KL av avplo mpootebel vITAANAOG
XWPig TPOIoTAUEVO.

Aoknon 9.2 - Aiagopd pioBouU

Ta kaBe vITAANAO e TTPOIOTAUEVO KA1 YVWOTO Uiobo, euPAavice To OVOUd Tov, Tov uiobo tov, tov uiobo
TOV TIPOIOTALEVOL KA TN S1apopd Tovg pe ovopa gap. Ta&ivounoe amod ) peyalttepn Stagpopa.

AYZH

SELECT e.full_name, e.salary, m.salary AS manager_salary,
m.salary — e.salary AS gap

FROM employees AS e

JOIN employees AS m ON m.id = e.manager_id

WHERE e.salary IS NOT NULL

ORDER BY gap DESC;
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AMOTEAEZMA
full_name | salary | manager_salary | gap
Bavdong Mméng 1750.00 6200.00 | 4450.00
Fdvvng Koppég 1800.00 6200.00 | 4400.00
AyyeAog dwtiov 3900.00 8200.00 | 4300.00
YteA1o¢ MNammdg 2900.00 7000.00 | 4100.00
Katepiva Zageipiov 4200.00 8200.00 | 4000.00
Iwdvva PAya 3100.00 7000.00 | 3900.00
Mapiva ZtadomovAov 4400.00 8200.00 | 3800.00
AnuATtpng AaumpémovAog | 6200.00 9500.00 | 3300.00
Yopia Kwvotavtivov 7000.00 9500.00 | 2500.00
Nétpog Xatlng 2100.00 4200.00 | 2100.00
Bao A1k NTOKOL 1100.00 3100.00 | 2000.00
Nikog AAegiov 8200.00 9500.00 | 1300.00
Xprotiva ABavaciov 1650.00 1800.00 150.00
(13 rows)

Kavévag vtdAAnhog Sev apeifetal eplocoOTeEPO Ao TOV TPOICTAUEVO TOV, OTTOTE OAEG O1 S1APOPEG
eivan Betikeg.

Aoknon 9.3 - Zelyn TPOoIOVTWYV

Bpeg Cevyn Srag@opetik®v poiovtny g i81ag katnyopiag mov S1a@epouvy oTny T Atyotepo anod 5
evpn. Kabe Ceyog mpémel va eppavidetan pia gopd. Epgavioe ta §vo ovopata kat tig o e,

AYZH

SELECT a.name, a.price, b.name, b.price
FROM products AS a
JOIN products AS b ON b.category_id = a.category_id
AND b.id > a.id
AND abs(a.price — b.price) < 5
ORDER BY a.name;

AMOTEAEZMA
name | price | name | price
Biog kot moAiteia touv AAEEN Zopumd | 16.90 | Matwpéva YWOuoto | 15.20
Bi{o¢ kot moAlteia touv AAEEN Zopumd | 16.90 | To KiBwtio | 14.50
MoBaivw Python | 32.00 | Ruby amé tnv apxn | 29.50
To KiBwtlo | 14.50 | Matwuéva yopato | 15.20
To KiBwtio | 14.50 | H ®#6viooa | 9.90
(5 rows)

H ouvOnkn b.id > a.id kpatd kdBe {evyog pia popd. To abs Sivel v ArdALTN TIUN, WOTE VA 1N LETPAEL
71010 JIPOIOV elval akp1fotepo.

EKAOZH 1.0 - ZEMTEMBPIOX 2026 41



SQL ME POSTGRESAQL - AYZEIX Self join, CROSS JOIN kai joins pe e0pog

Aoknon 9.4 - NAéypa KATAOTACEWYV KOl HEBOOWV

®1ae pe cross JOIN Kat SO AMOTEG VALUES OAOUC TOUG GUVOLACUOUE TWV KATAOTATE®Y paid, shipped KAl
delivered pe Tig peBOSoLE TANPWUNG card KAt cod. Talvounoe katd katdotaon kat uebodo.

AYZH

SELECT s.status, m.method

FROM (VALUES ('paid'), ('shipped'), ('delivered')) AS s(status)
CROSS JOIN (VALUES ('card'), ('cod')) AS m(method)

ORDER BY s.status, m.method;

AMOTEAEZMA
status | method

delivered | card
delivered | cod
paid | card
paid | cod
shipped | card
shipped | cod

(6 rows)

Tpeig et Svo ypaupég Sivovy €L Tétola mAEypata yivoval Xprjopua 0tav evwbolv e LEFT JOIN Ue
mpayuatika 6eSopéva, MOTE va @aivovtal kat 01 ouvouaouol Tov 8ev ouvEPnoayv TOTE.

Aoknon 9.5 - HAIKIakéG opddeg

Katata&e toug meAdteg 1ov €400V NUEPOUNVIA YEVVIONC KAL id EwG 10 O OUASES éug 30, 31 £wg 45 KA 46
kat mévw, K€ Baon v nAkia tovg otig 30 Iovviov 2026. XpNo1HOTOINCE join pe AloTa VALUES KOl OX1 CASE.
Epgavioe ovoua, nAikia kot opada.

AYZH

SELECT c.first_name,
extract(year FROM age(date '2026-06-30', c.birth_date)) AS years,
g. label
FROM customers AS c
JOIN (VALUES ('éwc 30', 0, 31),
('31 éwg 45', 31, 46),
('46 kal mavw', 46, 200)) AS g(label, lo, hi)
ON extract(year FROM age(date '2026-06-30', c.birth_date)) >= g.lo
AND extract(year FROM age(date '2026-06-30', c.birth_date)) < g.hi
WHERE c.id <= 10
ORDER BY c.id;
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AMOTEAEZMA

first_name | years | label
Mapia 38 | 31 €wg 45

I pyog 46 | 46 kal mavw
EA€vn 31 | 31 €wg 45
Avaoctaocia 24 | éwg 30
Nikog 36 | 31 €wg 45
AAQunTpa 40 | 31 €wg 45
Mavay 1Tng 54 | 46 kol mMdvw
Yogpia 26 | €wg 30
Xprnotog 42 | 31 €wg 45
(9 rows)

Self join, CROSS JOIN kai joins pe e0pog

H éxppaon g nAkiag eavarapfavetar tpetg opég. To kepdiaio 14 Seiyvel mwg v vtoloyidelg pia
popa oe derived table. O meAdng 4 Sev £xel nuepounvia yévvnong kat to join tov a@nvel £E.

Aoknon 9.6 - Tpia emitTreda 1IEpapyiag

Epgpavioe kabe vitaAAnAo 1ov £xel TPOIOTAUEVO KA TIPOIOTALEVO TOV TIPOIOTAUEVOV, padl pe ta §vo avtd
ovopata. Ta&vounoe katd id VITAAATAOV.

AYZH

SELECT e.full_name AS employee, m.full_name AS manager, mm.full_name AS top

FROM employees AS e

JOIN employees AS m ON m.id = e.manager_id

JOIN employees AS mm ON mm.id = m.manager_id

ORDER BY e.id;

AMOTEAEZMA

employee [

manager

top

Katepiva Zageipiov
AyyeAog dwtiov
Mapiva ZtadomovAov
NMétpog XatlAg
Indvva PrAya
YTtéA1o¢ Mammdg

Bao A1k NtéKoL
dvvng Koppécg
Bavdong Mmnéng
Xprotiva ABavaciov
(10 rows)

Nikog AAeE{ov

Nikog AAeE{ov

Niko¢ AAeEiov
Katepiva Zageipiov
Yopia Kwvotavtivov
Yopia Kwvotavtivov
Iwavva Prya

AnuATPENG AaumpdmovAog
AnuATtpng AaumpdémovAog
Itdvvng Koppég

EA€évn
EAévn
EAévn
Nikog
EA€évn
EAévn
Topla
EAEvn
EAévn

Mavp idov
Mavp {dov
Mavp {bov
AAeE{ov
Mavp {6ov
Mavp idov
Kwvotavtivov
Mavp 16ov
Movpidov

AnuATtpng AaumpdémovAog

Ta 80 INNER JOIN KPATOUV HOVO 000UG £X0UV SV emimeda armod mavw Toug. O1 AUECOL VPIOTAUEVOL TOV
vITAAANAOVL 1 Sev epavidoval, yiati o IPOICTAUEVOS TOVG eV EXEL TPOIOTALEVO.
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Aoknon 9.7 - [TAnpwPR HETA TNV ATTOOTOAR

Self join, CROSS JOIN kai joins pe e0pog

Bpeg Tig TANpmEG TTOL EYIVAV UETA TNV ATTOOTOAN TNG apayyeAiag Tovg kat eivan Oetikeg. Eugpavioe id
mapayyelag, pEbodo, nuepOUNVIA ATOOTOANG KAl NUEPOUNVIA TTANPWOUNG WG date. Kpata 60eg Eytvay amo
Tov AmpiAio Tov 2026

AYZH

SELECT o.id, pay.method, o.shipped_at::date AS shipped, pay.paid_at::date AS paid
FROM orders AS o

JOIN payments AS pay ON pay.order_id = o.id
AND pay.paid_at > o.shipped_at
AND pay.amount > 0

WHERE pay.paid_at >= '2026-04-01'
ORDER BY pay.paid_at;

AMOTEAEZMA

id | method | shipped | paid
123 | cod | 2026-05-20 | 2026-05-21
125 | cod | 2026-05-25 | 2026-05-26
128 | cod | 2026-05-26 | 2026-05-27
137 | cod | 2026-06-07 | 2026-06-09
136 | cod | 2026-06-09 | 2026-06-10
151 | cod | 2026-06-18 | 2026-06-20
146 | cod | 2026-06-19 | 2026-06-20
(7 rows)

'O)eg eivar avikatafoAég, cod, oL ANp@vovtal otav mapadobet to depa. H ouvOrkn tov join
OUYKpivel S0 XPOVIKEG OTIYUEG ATTO S1aPOPETIKOVGE TTIVAKES, KATL TOV KAUIA 100TNTA dev puitopel va

EKPPAOEL
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KE®AAAIO 10

Aggregates ka1 GROUP BY

Aoknon 10.1 - Zroixeia reAaTtwyv

Ye &va query LETPNoE TOUG TTEAATEC, TTOCOL EXOUV TNAEP®VO, TOCOL EXOLV £YYPAPEL 0TO newsletter kot oe
TT00EC S1APOPETIKEG TTOAELG LEVOLV.

AYZH

SELECT count(x) AS customers,
count(phone) AS with_phone,
count (CASE WHEN newsletter THEN 1 END) AS newsletter,
count(DISTINCT city_id) AS cities

FROM customers;

AMOTEAEZMA

customers | with_phone | newsletter | cities

30 | 22 | 13 | 10
(1 row)

I to newsletter to cASE xwpig ELSE Sivel 1 yia G00Ug €X0UV £YYPAPEL KA NULL Y1 TOVG LITOAOUTOVS. To
count AYVOEL TA NULL, OTTOTE PETPA UOVO TOUG TTP@TOVG. To emouevo ke@alaio Setyvel ua mo kabapr)
Ypa®), TO FILTER.

Aoknon 10.2 - MMAnpwpuég ava péBodo
INa kaBe peBoSo MANPWUNG eLPAVIOE TOOESG TANPWUEG Eyvav Kal T0 KabBapo auvolo, SnAadTt) to
aBpolopa OAWV TV TOo®V Had [e TIg emoTpo®es. Ta&lvounoe amod T0 HEYAAVTEPO GUVOAO.
AYZH
SELECT method, count(x) AS payments, sum(amount) AS net_total
FROM payments

GROUP BY method
ORDER BY net_total DESC;
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ANMOTEAEZMA

method | payments | net_total

87 | 36905.50

card |

paypal | 28 | 9977.40
bank | 15 | 8463.50
cod | 17 | 7336.80
giftcard | 8 | 400.00
(5 rows)

O1 em0TPOPEG elval APVITIKA TTOOA, OTTOTE TO sum TIG Apaipel avtopata. To count () OU®G TIG LETPAEL
¢ TANPWUES. To eMOUEVO KEPAAAIO BELYVEL TTOC LETPAG XWPLOTA XPEWOELS KAL ETMOTPOPEC.

Aoknon 10.3 - Tiyég ava kaTnyopia

TNa kaBe katnyopia pe evepyd mpoiovTa ELPAVIOE TO OVOUA TNG, TTOCA EVEPYA TIPOTOVTA EXEL, TN
LKPOTEPT, TN LEYAAVTEPT] KAL TN LEOT) TIUT| Tovg o€ dvo Sexadikd. Ta&ivounoe katd ovoua katnyopiag.

AYZH

SELECT cat.name AS category,
count(x) AS products,
min(p.price) AS min_price,
max(p.price) AS max_price,
round(avg(p.price), 2) AS avg_price
FROM products AS p
JOIN categories AS cat ON cat.id = p.category_id
WHERE p.active
GROUP BY cat.name
ORDER BY cat.name;

AMOTEAEZMA
category | products | min_price | max_price | avg_price
Bdoelg debouévuwv 2 36.00 45.00 40.50
Mpageio 3 42.00 459.00 263.33
‘Hxog 4 79.00 229.00 156.50
KouC {va 3 34.90 249.00 115.97
Noyoteyvia 4 9.90 16.90 14.13
Meplpepe Lakd 5 24.90 329.00 128.18
MpoypoupaT1on6C 3 29.50 38.00 33.17
TexvoAoyia 1 41.00 41.00 41.00
Laptops 3 649.00 2199.00 1332.33
(9 rows)

H opadormoinon yivetal pe to ovopa tng Katnyopiag, smov eivar povadiko. Av §vo katnyopieg
umopovoay va £xovv To 1810 Ovopa, Ba opadomolovoeg e cat. id, cat.name.
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Aocknon 10.4 - 'Ecoda avda pRva

Aggregates ka1 GROUP BY

Epgpavioe yia kaBe pnva tov 2026 tov apibuod twv mapayyeliwv ov dev akvpmbnkav ovte

EMOTPAPNKAV KAl TA €000 TOVG. O UNvag va ePPAVIZETAL MG YYYY-MM,

AYZH

SELECT to_char(o.created_at,

'"YYYY-MM') AS month,

count(DISTINCT o.id) AS orders,

sum(oi.quantity % oi.unit_price) AS revenue

FROM orders AS o

JOIN order_items AS oi ON oi.order_id = o.id

WHERE o.status NOT IN ('cancelled', 'refunded')
AND o.created_at >= '2026-01-01'

GROUP BY to_char(o.created_at, 'YYYY-MM')

ORDER BY month;

AMOTEAEZMA
month | orders | revenue
2026-01 | 6 | 1860.80
2026-02 | 11 | 3747.20
2026-03 | 10 | 1599.20
2026-04 | 8 | 4026.50
2026-05 | 18 | 10338.80
2026-06 | 28 | 9074.90

(6 rows)

Metd 1o join kaOe mapayyeiia epgpavidetan pia @opd yia kabe ypauun mne. To count () Ba petpovoe
YPAUUES TTapayyeM®V. To count (DISTINCT o.id) HETPA Tapayyehieg. To dBpolopa eival cwoto, apov
aBpoilet akp1Pmg TIC YpauuEg.

Aoknon 10.5 - loTopIkO TTEAGTN

INa toug teAateg 1 £wg 6 EPPAVIOE id, Ovoua, TTAT00G TApAYYEMGOV KAl TIG UEPOUNVIEG TNG TIPOTNG KAl

NG TeAevTaiag g date.

AYZH

SELECT c.id, c.first_name,
count(x) AS orders,
min(o.created_at)::date AS first_order,
max(o.created_at)::date AS last_order

FROM customers AS c

JOIN orders AS o ON o.customer_id = c.id
WHERE c.id BETWEEN 1 AND 6

GROUP BY c.id
ORDER BY c.id;
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AMOTEAEZMA
id | first_name | orders | first_order | last_order
1 | Mapia | 12 | 2025-03-18 | 2026-05-26
2 | Twpyog | 9 | 2025-02-03 | 2026-05-25
3 | EAgvn | 8 | 2025-01-28 | 2026-06-14
4 | Kwotag | 8 | 2025-01-17 | 2026-06-09
5 | Avactoacia | 7 | 2025-02-06 | 2026-06-06
6 | Nikog | 10 | 2025-01-19 | 2026-06-13

(6 rows)

Aggregates ka1 GROUP BY

To GROUP BY c.id OPKEL y1A VA EUPAVIOTEL TO c. first_name, EEION TO id elval primary key. To min Kt TO max

SovAevouvy oe kGBe OO TTOL Ta&vopeital, Ot povo oe apiBuovg.

Aoknon 10.6 - O1 yeyaAUTEPEG TTAPAYYEAIEG

Epgavioe Tig mévte mapayyeAieg pe mn peyaittepn a&ia, padi pe to dvopa tov meAdtn kat to Anbog twv

TEpAYi®V TOUG.

AYZH

SELECT o0.id, c.first_name, c.last_name,

GROUP BY o0.id, c.id

sum(oi.quantity) AS units,
sum(oi.quantity x oi.unit_price) AS total
FROM orders AS o
JOIN customers AS ¢ ON c.id = o.customer_id
JOIN order_items AS oi ON oi.order_id = o.id

ORDER BY total DESC

LIMIT 5;

AMOTEAEZMA

id | first_name | last_name | units | total
114 | ZtéAlog Kovtoovkog | 3 | 3047.00
24 | Twwpyog NanabdoémovAog | 5 | 3011.00
67 | Xogia AAeglov | 6 | 2717.70
40 | Katepiva Ytavpov [ 4 | 2527.50
44 | Navayidtng | BaciAeiov | 2 | 2448.00

(5 rows)

H opadomoinon pe ta Vo primary keys emtpénel va eupaviotovv oTnAeg Kat twv dvo mvakwv. To

LIMIT EQAPUOCETAL HETA TNV TAEIVOUNOT) TOV OUASWV.
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Aoknon 10.7 - T1 repigixe KABe TTapayYEAia

TNa kaBe mapayyeMa tov meAATN 13 ELPAVIOE TO id KAl TA OVOUATA TV TIPOTOVI®YV TNG 0€ [id OTNAN,
AAPAPNTIKA, XWPIOUEVA HE KOUUA KL KEVO.

AYZH

SELECT o0.id, string_agg(p.name, ', ' ORDER BY p.name) AS products
FROM orders AS o

JOIN order_items AS oi ON oi.order_id = o.id

JOIN products AS p ON p.id = oi.product_id

WHERE o.customer_id = 13

GROUP BY o.1id

ORDER BY o0.1id;

AMNOTEAEZMA
id | products
20 | Aiktva vmoAoyilotwv, H ®dvicoa, TeT payolpliv

I
35 | Aovppato movtiki, Biog kat moAiteia tov AAEEN Zopumd, Laptop Student 15
40 | Awpokdpta 50€, Kagpetiépa espresso, Laptop Pro 16, Ruby amé tnv apxi

41 | EpyovoulKkAR KopEKAQ

82 | Mikpéowvo USB, PostgreSQL ce Bdbog

(5 rows)

To ORDER BY HEOA OTO string_agg APOPA LOVO TI) GEIPA TOV OVOUATOV HEoA 0T OTNAT. To eEwTEPIKO ORDER
BY TAEIVOUEL TIC YPAUUESG TOV ATTOTEAEGLLATOG,.

Aoknon 10.8 - BaBuoAoyigg TrpoiovTwy

Ta kaBe poldv pe KPITIKEG EPPAVIOE OVOoUa, TTATI00G KpLTikwV, peon Babuoloyia pe Eva Sexadiko kat
xaunAotepn Babuoroyia. Kpdta povo ta poiovra g katnyopiag 10 kKot Ta&vounoe asmo T HeyavTepn
uéon Pabuoroyia.

AYZH

SELECT p.name, count(x) AS reviews,
round(avg(r.rating), 1) AS avg_rating,
min(r.rating) AS worst

FROM reviews AS r

JOIN products AS p ON p.id = r.product_id

WHERE p.category_id = 10

GROUP BY p.id

ORDER BY avg_rating DESC;
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ANOTEAEZMA

name | reviews | avg_rating | worst
Mikpéowvo USB | 1| 5.0 | 5
AkovoTikd ANC 4 | 4.3 | 3
Hxe{o Bluetooth | 1 | 4.0 | 4

(3 rows)

To avg 0€ AKEPALO smallint EMOTPEPEL numeric, OTTOTE dev yavelg Sexadikda. H aképaia Siaipeon tov
kepaiaiov 5 Sev oe apopd €60, AAAA Ba e aPopovoe av EyPAPES sum(r.rating) / count (x).
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KE®AAAIO 11

HAVING, FILTER ka1 n trayida tou fan out

Aoknon 11.1 - O1 IoTOI TrEAATEG

Eugavioe id, Ovoua, eovupo Kat A 00¢ mapayyeMoV Tov TEAAT®V UE TOVAAYIOTOV EVVEN TTAPAYYEAIECS,
QUTO TOV 7110 SPAOTIP10.

AYZH

SELECT c.id, c.first_name, c.last_name, count(x) AS orders
FROM customers AS c

JOIN orders AS o ON o.customer_id = c.id

GROUP BY c.id

HAVING count(x) >= 9

ORDER BY orders DESC, c.id;

AMOTEAEZMA
id | first_name | Tlast_name | orders
1 | Mapia | NomabdomovAov | 12
6 | Nikog | Iwdvvou | 10
12 | AAéEavbpog | Olkovépov | 10
2 | Mwpyog | MamadémovAog | 9
(4 rows)

To HAVING emmavalapfBavel To count (x) avtl yia To alias orders. TO HAVING EKTEAEITAL TPV AITO TO SELECT,
omote 1o alias Sev vmapyet akoun.

Aoknon 11.2 - Karnyopigg pe peydalo 1lipo

Epgpavioe Tig katnyopieg e €008a mavem amod 4000 evpom Ao mapayyelieg mov dev akvpmBnkav ovte
EMOTPAPN KAV, LLE TA £005A TOVG.

AYZH

SELECT cat.name AS category, sum(oi.quantity * oi.unit_price) AS revenue
FROM order_items AS oi

JOIN orders AS o ON o.id = oi.order_id

JOIN products AS p ON p.id = oi.product_id

JOIN categories AS cat ON cat.id = p.category_id

WHERE o.status NOT IN ('cancelled', 'refunded')

GROUP BY cat.name

HAVING sum(oi.quantity * oi.unit_price) > 4000

ORDER BY revenue DESC;
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AMOTEAEZMA
category | revenue
Laptops | 36572.00
Mpaoeio | 8800.00
Neplpepetakd | 6675.10
‘Hyxog | 4985.00
(4 rows)

Ed® 10 join elval ahvoiba amod «toAa» mpog «&var. Kabe ypaupr) tov order_items Bploketl pia
mapayyeiia, Eva mpoiov kat pia katnyopia. To grain pével pia ypapun ava ypapurn tapayyeAiag kat to
abpolopa eival cwoTo.

Aoknon 11.3 - XpewoeIg KAl ETTICTPOYPES

Ia toug TEAATEG TTOV £XOVV TOVAAYIOTOV Hid ETOTPOPT], ELPAVIOE customer_id, TO GUVOAO TV BeTIKGOV
TANPOUDV TOUE KAL TO GUVOAO TGOV EMOTPOPDYV.

AYZH

SELECT o.customer_id,
sum(pay.amount) FILTER (WHERE pay.amount > @) AS charged,
sum(pay.amount) FILTER (WHERE pay.amount < @) AS refunded

FROM orders AS o

JOIN payments AS pay ON pay.order_id = o.id

GROUP BY o.customer_id

HAVING count(x) FILTER (WHERE pay.amount < @) > @

ORDER BY o.customer_id;

AMOTEAEZMA

customer_id | charged refunded

6 | 2243.50 | -1190.00

I
4 | 3539.90 | -90.00
I
28 | 1021.00 | -339.00

(3 rows)

Kau 1o HAavInG §éyetan aggregate e FILTER. ES® vtapyel éva povo join spog mivaka «toMa», omote Sev
vmapyet fan out.
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Aocknon 11.4 - Anpo@IAf TTpoidvTa

Bpeg ta mtpoidvta mov ayopacav tovAdylotov 12 Stagpopetikol tehateg. Eugpavioe ovopa, Anbog
TEAATMV KAl CUVOATKA TEUAYLA.

AYZH

SELECT p.name,
count (DISTINCT o.customer_id) AS customers,
sum(oi.quantity) AS units

FROM order_items AS oi

JOIN orders AS o ON o.id = oi.order_id

JOIN products AS p ON p.id = oi.product_id

GROUP BY p.id

HAVING count(DISTINCT o.customer_id) >= 12

ORDER BY p.name;

AMOTEAEZMA
name | customers | units
AkovoTtikd ANC | 12 | 14
Mikpéowvo USB | 12 | 16
PostgreSQL oe Badog | 12 | 15
(3 rows)

O 1610¢ meAdTNg ptopel va ayopace to 1610 poiov oe moAES tapayyeAieg. To count (x) Ba petpoioe
ayopég. To count (DISTINCT o.customer_id) HETPA AVOpRITOVE.

Aoknon 11.5 - Mpveg Pe Kivhon

Ep@avioe toug piveg Tov 2025 e TOLAAKIOTOV 10 mtapayyelieg. Ia kabévay Seife tov univa wg yyyy-mm,
TO CUVOAO TMV TIAPAYYEAIDV KA1 TTOOEG QIO AVTEG EIXAV KOLTTIOVL.

AYZH

SELECT to_char(created_at, 'YYYY-MM') AS month,
count(x) AS orders,
count(x) FILTER (WHERE coupon_code IS NOT NULL) AS with_coupon
FROM orders
WHERE created_at >= '2025-01-01' AND created_at < '2026-01-01'
GROUP BY to_char(created_at, 'YYYY-MM')
HAVING count(x) >= 10
ORDER BY month;

AMOTEAEZMA
month | orders | with_coupon
2025-09 | 10 | 0
2025-11 | 12 | 4
2025-12 | 11 | 2
(3 rows)
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O Nogufpiog exel ta meproodtepa kovmovia Aoy tng Black Friday. To FILTER peTpd HOVO QUTA, EVK TO
HAVING KO1TAEL TO GUVOAO.

Aoknon 11.6 - NMapayyeAieg Kal KPITIKEG

Ta Tovg eAATEG 1 £WG 5 ELPAVIOE id, TTAT|00G Tapayyelwv kat AN0og kprtik®v. [TeAATeg Xwpig KPITIKESG
mpemel va Exovv 0. [pooete to fan out.

AYZH

SELECT c.id,
count (DISTINCT o.id) AS orders,
count (DISTINCT r.id) AS reviews
FROM customers AS c
LEFT JOIN orders AS o ON o.customer_id = c.id
LEFT JOIN reviews AS r ON r.customer_id = c.id
WHERE c.id BETWEEN 1 AND 5
GROUP BY c.id
ORDER BY c.id;

AMOTEAEZMA

id | orders | reviews

1] 12 |

2 | 9 | 8
3] 8 | 4
4 | 8 | 3
5 7 2
(5 rows)

Ta 800 LEFT J0IN Tidyvouy kKdBe cuvduaouo apayyedag Kat Kprtikr|g tov i6ov stedatn. Ta petpnoeig
TO count (DISTINCT ...) pe primary key S1opBavet 1o mpofAnua. To count (DISTINCT r.id) Sivel 0 OTav OAa
TA r. id VAL NULL, EV® TO count (x) Ba €81ve TOLAGYIOTOV 1.

Aocknon 11.7 - AmARpwTa UTTOAOITTA

Bpeg Tig mapayyelieg pe KATAOTAOT] delivered OITOV TO TOCO IOV TANPLONKE Srapepel asto v afia twv
7POlOVTWYV. ABpoioe kaBe TAELPA XWPLOTA TPV A0 TO join. Av Sev Bpelg Kapia, To ATOTEAECHA EIVaL
0WOTO.

AYZH

SELECT o.id, it.items_total, COALESCE(pt.paid_total, @) AS paid_total
FROM orders AS o
JOIN (SELECT order_id, sum(quantity * unit_price) AS items_total
FROM order_items
GROUP BY order_id) AS it ON it.order_id = o.id
LEFT JOIN (SELECT order_id, sum(amount) AS paid_total
FROM payments
GROUP BY order_id) AS pt ON pt.order_id = o.id
WHERE o.status = 'delivered'
AND it.items_total <> COALESCE(pt.paid_total, 0);
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ANMOTEAEZMA

id | items_total | paid_total

(0 rows)
To amotéleoua eivar adelo. Kabe mapadopévn mapayyeiia €xel minpwdei akpipwg. Me to naive query

ue 8o joins Ba fprokeg Sexadeg «Srapopég» mov Sev vtapyovv. Teétola queries CLHPWVIAG eival ATTO
Ta 7110 Xprjoua stov Ba ypawerg, pe tnv mpovmdbeon 6Tt abpoilovv owoTd.
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KE®AAAIO 12

UNION, INTERSECT ka1 EXCEPT

Aoknon 12.1 - Eviaiog katdAoyog email

dTage a AMota pe ta email tov vTAAANA®V Tov TUNRuATog Texvoloyia KAl TwV TPOUNOeLT®V, OOV
vmapyetl email, pe devtepn OTNAN kind IOV AE€L vnaAAnAog T) mpopnesvtiic. Tagivounoe katd email.

AYZH

SELECT email, 'vmndAAnAog' AS kind

FROM employees

WHERE department = 'TexvoAoyia' AND email IS NOT NULL
UNION ALL

SELECT email, 'mpopun6evtAg'

FROM suppliers

WHERE email IS NOT NULL

ORDER BY email;

AMOTEAEZMA
email | kind
angelos.f@shop.example.gr VNGAANAOG
hello@nordicoffice.example.com TPOUNBEVTAG
info@kritiki.example.gr TPOUNBEVTAG
katerina.z@shop.example.gr VIMAAANAOG
marina.s@shop.example.gr VMAAANAOG
nikos.a@shop.example.gr VNAAANAOG
orders@vivliodianomi.example.gr | mpoun8evTAG
petros.ch@shop.example.gr VNEAAANAOG
sales@technoimport.example.gr TPOUNBEVTAG
xartika@example.gr TPOUNBEVTAG
(10 rows)

H o)A kind taipvel Gvoua asto To TP®TO query. XTo SeDTePOo APKEL 1) Tium.
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Acoknon 12.2 - N6A&1g pe TTEAATEG 1) TTPOUNOEUTEG

Epugpavioe wpig emavaAiPelg ta oVOLATA TV JTTOAE®Y OOV HEVEL TOVAAYIOTOV Evag TEAATNG ] €xel E6pa
TOVAQYLOTOV €vag mtpounBevtr|g, taflvounuéva.

AYZH

SELECT t.name

FROM customers AS c

JOIN cities AS t ON t.id = c.city_id
UNION

SELECT t.name

FROM suppliers AS s

JOIN cities AS t ON t.id = s.city_id
ORDER BY name;

ANMOTEAEZMA

BéAog
HpdkAg 10
0eoccaAovikn
Iwdvviva
KaAaudta
Ndpioa
Matpa

Pé60¢

Xav1a

(10 rows)

ES® TO UNION Xwpig ALL gival To 0woTo, yiati BEAdovue kABe TOAN pia popa. Kabe koppatt pmopel va
TIEPIEXEL jOins, WHERE KO GROUP BY.

Aoknon 12.3 - Mpoiévrta Tou 2025 1ToU deV {avatrouAROnkav

Bpeg ta product_id 71OV TOVAT|ONKAV O TTapayyeAieg TOv 2025 AAA 0€ Kapia mapayyeAia Tov 2026

AYZH

SELECT oi.product_id

FROM order_items AS oi

JOIN orders AS o ON o.id = oi.order_id

WHERE o.created_at >= '2025-01-01' AND o.created_at < '2026-01-01'
EXCEPT

SELECT oi.product_id

FROM order_items AS oi

JOIN orders AS o ON o0.id = oi.order_id

WHERE o.created_at >= '2026-01-01'

ORDER BY product_id;
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ANMOTEAEZMA

product_id

To avevepyo Laptop Classic 13 (29) ovAnOnke povo otig apyeg tov 2025. H Swpokapta (28) Sev
AyopAOTNKE TO 2026.

Aoknon 12.4 - Mé0odol TTAnpwHNAS Kal ota dUOo £TN

Bpeg Tig peBodovg mAnpmurig mov ypnolpomnomfnkayv kat tov Agkepufplo tov 2025 kat tov Iovvio tov
2026.

AYZH
SELECT method FROM payments

WHERE paid_at >= '2025-12-01' AND paid_at < '2026-01-01'
INTERSECT

SELECT method FROM payments

WHERE paid_at >= '2026-06-01' AND paid_at < '2026-07-01'
ORDER BY method;

AMOTEAEZMA

paypal
(4 rows)

To INTERSECT agaipel ta Suthotuma, ondte kbe uéBodog eppavidetal pia @opd 00 TANPWUES KL AV
£yeL
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Aoknon 12.5 - MNMeAdreg TTOU XABNKAV, e dvoua

Eug@avioe id, Ovoua Kal EMMVULO TV TEAAT®V IOV ay0pacay to de0Tepo eEAUNVO TOL 2025 AAAd OXL
TOVG TIEVTE TIPMTOVUG UIVES TOV 2026. YTTOAOYI0€ 1 MOTA TV id [I€ EXCEPT KAl KAVE join € TOV customers.

AYZH

SELECT c.id, c.first_name, c.last_name
FROM customers AS c
JOIN (SELECT customer_id FROM orders
WHERE created_at >= '2025-07-01' AND created_at < '2026-01-01'
EXCEPT
SELECT customer_id FROM orders
WHERE created_at >= '2026-01-01' AND created_at < '2026-06-01') AS lost
ON lost.customer_id = c.id
ORDER BY c.id;

AMOTEAEZMA
id | first_name | Tlast_name
17 | dwtelvA | Aaumpdkn
18 | Zmipog | MapkdmovAog
(2 rows)

H nipa&n ovvolwv pitaivel oe mapevBEoeLg 0To J0IN, OTTWE TA ECWTEPIKA queries Tov KepaAaiov 11. To
QUTOTEAEOUA TNG OUUTEPIPEPETAL OAV THVAKAG LE Hia OTNAT.

Aoknon 12.6 - Avag@opd Je ypapupun cuvoAou

Epgpavioe to mAn0og v mapayyeAMov ava KATaoTaoT) KAl 0TO TEAOG LA YPALLT) ctvoro LE OAEG TIG
mapayyelieg. Ol KATAOTAOELS va eival TASVOUNUEVES AAPAPNTIKA TTAV® aTtd TO GUVOAO.

AYZH

SELECT status, count(x) AS orders, 1 AS sort_key
FROM orders

GROUP BY status

UNION ALL

SELECT 'oUvoAo', count(x), 2

FROM orders

ORDER BY sort_key, status;
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ANOTEAEZMA
status | orders | sort_key
cancelled | 14 | 1
delivered | 125 | 1
paid | 5 | 1
pending | 3| 1
refunded | 3| 1
shipped | 12 | 1
oUVOAO | 162 | 2
(7 rows)

UNION, INTERSECT ka1 EXCEPT

Xwpig N sort_key N AEEN otvoro Ba ta&vopoliviav avapeoa otig Aativikeg Aé€eig pe Baon To collation.
Mua fonOntikn otAn ta&ivounong eivat o mo aflomotog Tpomog va eAeyEelg ) 0¢on pag e1d1kng

YPapung.
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KE®AAAIO 13

Subqueries pyg IN ka1 EXISTS

Aoknon 13.1 - Mavw atré Tov péoco piIcBo6

Subqueries pe IN kal EXISTS

Epgavioe ovoua kat uiobo twv vitaA\AmV tov apeiBovtal TepiocoTePo atd ToV HECO B0 OAMV TV

VITOAAN AWV UE YV®OTO Hiobo.

AYZH

SELECT full_name, salary

FROM employees

WHERE salary > (SELECT avg(salary) FROM employees)

ORDER BY salary DESC;

ANMOTEAEZMA

full_name |

salary

EAévn Mavpidov |
Nikog AAeEiov |
Yopia Kwvotavtivov |
AnuATteng AaumpémovAog |
Mapiva ZtaBomovAov |
Katepiva Zageipiov |
(6 rows)

9500.
8200.
7000.
6200.
4400.
4200.

00
00
00
00
00
00

To avg ayvoel o NULL Tov oupovAov, omoTe To subquery eival 161 0 pEcog dpog 6oV Exovv Haho. O

ovpPovAog Sev eppavidetal, yiati To NULL > x Elval AyvVwOoTo.

Aoknon 13.2 - Oool ékpiIvayv T OKOUOTIKA

Epg@avioe id kat Ovopd TV ITEAATOV JTOV £ypayaV KPLTIKT| YIa TO TTPOTOV UE OVOLA AkovoTikd ANC.
Xpnoomoinae IN Kat OX1 TO id TOV TTPOoIOVTOG.

AYZH

SELECT id, first_name
FROM customers

WHERE id IN (SELECT r.customer_id
FROM reviews AS r

JOIN products AS p ON p.id = r.product_id

WHERE p.name =

ORDER BY id;
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SQL ME POSTGRESAQL - AYZEIX Subqueries pe IN kal EXISTS

ANMOTEAEZMA

id | first_name

| Mapia

| Nikog

| Afpntpa

| Nowvayidtng
(4 rows)

O~NO -

Av évag meAdng eiye ypawel S0 KPITIKEG Y1a TA AKOVOTIKA, TO IN Oa Tov enéatpepe pia gopd. To join
HLE TOV customers Ba tov éSSIXVS 6vo (popég.

Aoknon 13.3 - MNeAdTeg pe eTIOTPOPN

Mze EXISTS, BPeg TOVG TTEAATEG TTOV EXOVV TOVAAYIOTOV Hid TapayyeAid refunded. EU@Avioe id, Gvoua kat
ETTOVULLLO.

AYZH

SELECT c.id, c.first_name, c.last_name
FROM customers AS c
WHERE EXISTS (SELECT 1
FROM orders AS o
WHERE o.customer_id = c.id AND o.status = 'refunded')
ORDER BY c.id;

ANMOTEAEZMA

id | first_name | last_name

4 | Kwotag | Anuntpiov
6 | Nikog | Iwdvvovu
28 | Aéomowva | Mavpidov

(3 rows)

H ouvOnkn o.customer_id = c.id guv8éel o subquery pe v e€wtepkn ypauurn. Av tnv Eexvovoeg, To
EXISTS Ba Ntav aAnBeg yia 0Aovg, apov LITAPXOVYV ETOTPOPES GTOV TVAKA.

Aoknon 13.4 - MNMeAdTeg XWPIG KPITIKN

Me NOT EXISTS, BPEG TOUG TEAATEG LE id E0G 12 TTOV OV EXOUV YPAWEL KAUIA KPLTIKT).

AYZH

SELECT c.id, c.first_name
FROM customers AS c
WHERE c.id <= 12
AND NOT EXISTS (SELECT 1 FROM reviews AS r WHERE r.customer_id = c.id)
ORDER BY c.id;
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ANMOTEAEZMA

id | first_name

10 | Xprotog
11 | Iwdvva
(2 rows)

Eivau 1 doknon 8.8 xwpig DISTINCT kAl Xwpig join pe Tig mapayyeiieg. Ot meAdteg 10 Kat 11 Sev €xouvv
YPAWEL KPUTIKT).

Aoknon 13.5 - [6AsIg Xwpig TTpouNnBeUTr, CWOTA

Ep@avioe id kat Ovopa twv OAewmv oTig omoleg Sev Exel £8pa kavevag pounBevtng adla pévet
TOVAAYKIOTOV EVAg TTEAATNG.

AYZH

SELECT t.id, t.name

FROM cities AS t

WHERE NOT EXISTS (SELECT 1 FROM suppliers AS s WHERE s.city_id = t.id)
AND EXISTS (SELECT 1 FROM customers AS c¢ WHERE c.city_id = t.id)

ORDER BY t.id;

AMOTEAEZMA
id | name
3 | Natpa
6 | BbéAog
7 | Iwdvviva
8 | Xavid
9 | KaAaudta
10 | P6bog
(6 rows)

Avo subqueries ouvSEovtal pe AND Otwg kaBe aAAn ouvOnkn. H Kolavn 6ev €xet ovte mpounbevtr) ovte
TEAATN, OTTOTE TO EXISTS TNV ATTOKAEILEL

Aoknon 13.6 - O1 TrapayyeAieg TG TeAEUTAIOG NMEPAG

Ep@avioe id, customer_id KO created_at TV TTAPAYYEALDV TTOV £Y1VAV TNV 1610 NUEPOAOYIAKT] TJLEPA LE TNV
JT10 TTPOC@ATI TTAPAyYyeAia.

AYZH

SELECT id, customer_id, created_at

FROM orders

WHERE created_at >= (SELECT date_trunc('day', max(created_at)) FROM orders)
ORDER BY created_at;
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SQL ME POSTGRESAQL - AYZEIX Subqueries pe IN kal EXISTS

ANOTEAEZMA
id | customer_id | created_at
162 | 12 | 2026-06-28 17:18:00+03
(1 row)

To subquery Bpioket T otryur| g 710 IPOCPATNE TapayyeAiag Katl TNy KOBel oTa LeoAVLYTA EKEIVNG
g nuépag. Kabe mapayyehia amd ekelvn T OTIYUN KAl LETA AVIKEL OTNV TEAELTAIA UEPAL.

Aoknon 13.7 - AkpIBotepa atrd kade €idog kKoulivag

Me ALL, Bpeg Ta evepyd TTPOIOVTA IOV KOOTI(OLY TTEPLOCOTEPO amd kAOe Tpoldv tng katnyopiag Kovdiva
(12). Eppavioe ovopa kat Tiun.

AYZH

SELECT name, price
FROM products
WHERE active
AND price > ALL (SELECT price FROM products WHERE category_id = 12)
ORDER BY price;

AMOTEAEZMA
name | price
Epyovoutlkl Kop€KAQ 289.00
086vn 27" 4K 329.00
Fpogeio pvOU1TOUEVOL VYOLC 459.00

Laptop Aero 14 1149.00
Laptop Pro 16 2199.00
(6 rows)

I
|
Laptop Student 15 | 649.00
I
I

H axp1otepn ka@etiEpa KOOTI(EL 249 VP, OTOTE LEVOUV TA TIPOTOVTA QIO 249 KA TAV®, XWPIG TO
1610 10 249. TO price > (SELECT max(price) ...) Otvel 1o 1810 amotéAeoua.
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Aoknon 13.8 - NMapayyeAieg TTavw atréd Tov yéco 6po

Epgpavioe id kat aia tov mapayyeAl®v Tov 2026 tov omoiwv 1) ala Eemepva ) péon adia OA®V twv
TAPAYYEA®Y TOV KATAOTIUATOG KATA TTEPLOCOTEPO ATIO 1000 EVPW.

AYZH

SELECT oi.order_id, sum(oi.quantity * oi.unit_price) AS total
FROM order_items AS oi
JOIN orders AS o ON o.id = oi.order_id
WHERE o.created_at >= '2026-01-01'
GROUP BY oi.order_id
HAVING sum(oi.quantity * oi.unit_price) >
(SELECT avg(t.total) + 1000
FROM (SELECT order_id, sum(quantity * unit_price) AS total
FROM order_items
GROUP BY order_id) AS t)
ORDER BY total DESC;

AMOTEAEZMA
order_id | total
114 | 3047.00
130 | 2297.90
110 | 2208.90
141 | 2199.00
(4 rows)

To scalar subquery ptaivel 0to HAVING O7twg Ba eptatve pia otabepd. Méoa tov vmapyet Eva Seltepo
subquery, 10 1610 pe o TeAevTtaio mapaderypa mg Bewpiag.
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KE®AAAIO 14

Correlated subqueries, derived tables kai

LATERAL

Aoknon 14.1 - MpoiévTa avda kartnyopia

INa kaBe katnyopia eppavioe o Ovoud g kat e correlated subquery to mAn00¢ Twv evepyawv
tpolovTeV Tne. O1 Katnyopieg xwpig mpoiovta mpernel va €xovv 0. Ta&ivounoe katd id.

AYZH

SELECT cat.id, cat.name,
(SELECT count (%)
FROM products AS p

WHERE p.category_id = cat.id AND p.active) AS products
FROM categories AS cat

ORDER BY cat.id;

AMOTEAEZMA
id | name | products
1 | BiBAia 0
2 | Noyoteyvia 4
3 | Texvoloyia 1
4 | NPOYPOUUATIONOC 3
5 | Bdoeilg debouévwy 2
6 | HAektpovikd 0
7 | YmoAoyilotécg 0
8 Laptops 3
9 | Neplpeperakd 3
10 | Hyog 4
11 | Znitt 0
12 | KouZiva 3
13 | Tpageio 3
(13 rows)

Correlated subqueries, derived tables ka1 LATERAL

To count (%) o€ subquery stov dev Bpiokel ypaupeg Siver 0. Me LEFT JOIN KAt count () Ba £mmaipveg 1 yia Tig

adeleg KATNYopleES, EKTOG AV EYPAPES count (p. id).
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Correlated subqueries, derived tables kai LATERAL

Aoknon 14.2 - POnvoOTepa aTrd TOV HECO PO TNG KATNYOPIaG

Eugpavioe ovopa, Katnyopia Kat TIUn TV EVEPYRDV TIPOTOVI®Y JTOV KOOTI{OUV ATYOTEPO ATTO TOV UEGO OPO
TV EVEPYWV TIPOTOVIWV TNG KATNYOPLag TOVG.

AYZH

SELECT p.name, p.category_id, p.price

FROM products AS p
WHERE p.active

AND p.price < (SELECT avg(p2.price)
FROM products AS p2

WHERE p2.category_id = p.category_id AND p2.active)

ORDER BY p.category_id, p.price;

AMOTEAEZMA
name | category_id | price
H ®éviocoa 2 9.90
Ruby amé tnv oapxn 4 29.50
MaBaivw Python 4 32.00
Yxebioaon Bdoewv dedouévwv 5 36.00
Laptop Student 15 8 649.00
Laptop Aero 14 8 1149.00
AcvVpuato movTikt 9 24.90
Webcam HD 9 59.00
Mnxoaviké MANKTPOAQY10 9 89.00
Hxeio Bluetooth 10 79.00
Mikpéowvo USB 10 119.00
Bpaotnipag 12 34.90
TET HAXO1Pl1@V 12 64.00
dwtioTt1ikO ypageiov LED 13 42.00

(14 rows)

To p2.active péoa 0To subquery eival IapaitnTo yid va CUYKPIVELG LE TOV 0WOTO LEGO 0p0. Xwpig
QAUTO TO Avevepyo Laptop Classic 13 Oa katePfade Tov peco 6po Twv laptops.
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Aocknon 14.3 - Kapta meAdTn

Ta Tovg meAdteg 25 wg 30 EUPAVIOE id, GVOUA, TO GUVOAKO KABapo 000 TT0V €X0VV TIANPOOEL KAL TNV
nuepounvia mg teAevtaiag TAnpwurg. '0oot Sev EXoUV TANPOOEL TIPETEL VA EXOVV O KAl P.

AYZH

SELECT c.id, c.first_name,
(SELECT COALESCE(sum(pay.amount), 0)
FROM payments AS pay
JOIN orders AS o ON o.id = pay.order_id
WHERE o.customer_id = c.id) AS paid,
(SELECT max(pay.paid_at)::date
FROM payments AS pay
JOIN orders AS o ON o.id = pay.order_id
WHERE o.customer_id = c.id) AS last_payment
FROM customers AS c
WHERE c.id BETWEEN 25 AND 30
ORDER BY c.id;

AMOTEAEZMA

id | first_name | paid | last_payment
25 | Aevtépng | 1424.90 | 2026-06-09
26 | PaAAov [ 0| o

27 | Nétpog | 557.80 | 2026-06-25
28 | Aéomoiva | 682.00 | 2026-06-17
29 | HAtag | 850.40 | 2026-06-19
30 | OAya | 0| o

(6 rows)

To CoALESCE eivan péoa oto subquery, yOpw asto to sun. 'Eva subquery pmopet va sepigyet joins, 0mwg
edw UE TOV orders.

Aoknon 14.4 - HAIKIOKEG OpGOEG, XWPIiG eTTAVAANYN

Eavaypawe v Aoknomn 9.5 ®oTe 1 nAkia va vioAoyidetal pia gopa oe derived table. Epgavioe min0og
TEAATOV AVA 0pAda yia OAOVG TOUG TTEAATEG LLE YVWOTH UEPOUNVIA YEVVTIONG, TAEIVOUNUEVA KATA TO
KAT® Op1o NG opadag.

AYZH

SELECT g.label, count(x) AS customers
FROM (SELECT extract(year FROM age(date '2026-06-30', birth_date)) AS years
FROM customers
WHERE birth_date IS NOT NULL) AS a
JOIN (VALUES ('éwc 30', @, 31),
('31 éwc 45', 31, 46),
('46 ka1l mdvw', 46, 200)) AS g(label, lo, hi)
ON a.years >= g.lo AND a.years < g.hi
GROUP BY g.label, g.lo
ORDER BY g.1l0;
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AMOTEAEZMA
label | customers
€wg 30 | 6
31 éwg 45 | 13
46 Kol mavw | 7
(3 rows)

To g. lo WITALVEL GTO GROUP BY Y1Q VA UITOPEL va xprjouostotn el oto orbER BY. KaOe eTikéta €xel eva povo
1o, 07TOTE 01 opadeg Sev aAadouy.

Aoknon 14.5 - Ta dUo akpIBOTEPO aAvA KATnyopia

INa g katnyopieg 8, 9 KAl 10 eUPAVIOE TO OVOLA TNG KATNyopiag kat Ta dvo akpifotepa evepyd
TPOTOVTA TNG L€ TNV TIUT TOUG.

AYZH

SELECT cat.name AS category, top2.name, top2.price
FROM categories AS cat
CROSS JOIN LATERAL (SELECT p.name, p.price
FROM products AS p
WHERE p.category_id = cat.id AND p.active
ORDER BY p.price DESC
LIMIT 2) AS top2
WHERE cat.id IN (8, 9, 10)
ORDER BY cat.id, top2.price DESC;

AMOTEAEZMA
category | name | price
Laptops | Laptop Pro 16 | 2199.00
Laptops | Laptop Aero 14 | 1149.00
Nepilpepetakd | 086vn 27" 4K | 329.00
Neplpepetakd | USB-C docking station | 139.00
‘Hxog | Mikan | 229.00
‘Hxog | Akovotikd ANC | 199.00
(6 rows)

To LIMIT 2 epapuoletal Xwplotd yia kabe katnyopia, emeidr) to subquery ekteAeital AOyikda pia gpopd
QAVA YPOULT) TOV cat.
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Acoknon 14.6 - O vedTepog TTEAATNG KABE TTOANG

Ta kaBe TOAN ep@AVIoE TO OVOUA TNG KAl TOV TIEAQTN IOV EYYPAPNKE TTL0 TTPOTPATA LIE TNV NUEPOUNVIA
eyypa@ng. Ot moleig ywpig meAdteg mpémel va epgavidovrar pe @. Tafivopunoe katd id TOANG.

AYZH

SELECT t.name AS city, newest.first_name, newest.created_at::date AS joined
FROM cities AS t
LEFT JOIN LATERAL (SELECT c.first_name, c.created_at
FROM customers AS c
WHERE c.city_id = t.id
ORDER BY c.created_at DESC
LIMIT 1) AS newest ON true
ORDER BY t.id;

AMOTEAEZMA
city first_name | joined
ABrva OAya 2026-06-20
Beoccaiovikn | Métpog 2026-01-15
Mdtpa Oavaong 2025-06-12
HpdkAg1o HA{ag 2026-04-03
Ndpioa M1Y&ANG 2025-08-28
BéAog Avva 2025-09-26
Twdvviva PaAAo¥ 2025-12-19
Xavid Aevtépng 2025-11-27
KaAaudta EvayyeAia 2025-05-30
P660¢ Invpog 2025-07-19
KoZavn 2 @
(11 rows)

TO LEFT JOIN LATERAL ... ON true Kpatd tnv Kolavn pe @. Me cross JOIN LATERAL Ba xavotav.

Aoknon 14.7 - H TeAeuTaia KPITIKA

TMa kaBe poidY pe TOVAAYIOTOV SO KPITIKEG ENPAVIOE Ovoua, TN fabpoloyia katl Tov TiTAO TNg 7o
TPOCPATNG KPLTIKNG TOL.

AYZH

SELECT p.name, last_r.rating, last_r.title
FROM products AS p
CROSS JOIN LATERAL (SELECT r.rating, r.title
FROM reviews AS r
WHERE r.product_id = p.id
ORDER BY r.created_at DESC
LIMIT 1) AS last_r
WHERE (SELECT count (%) FROM reviews AS r WHERE r.product_id = p.id) >= 2
ORDER BY p.name;
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ANMOTEAEZMA

name

| rating

Correlated subqueries, derived tables kai LATERAL

title

AkovoTikd ANC
AcvVppato movtikt

Bio¢ ka1 moAite{a tov AAEEN Zopumd

Epyovoutlk Kop€kAa
Kaget1épa espresso
MaBaivw Python
Mnxoviké MANKTPOAQY10
086vn 27" 4K

Laptop Aero 14

Laptop Pro 16

Laptop Student 15
PostgreSQL oe BdBog
(12 rows)

UNWNWRRARNRRUIRLRW

0k

XdAaoe

Zopundg yla mdvta

Avetn
Alappon
MPaKT1KO
0opuBwdeCg
Métpla

ZeotaiveTat

Akp1B6
Apyd
Must have

To wHERE pe correlated subquery @UATpApeL Ta TTPOTOVTA KAL TO LATERAL (PEPVEL TNV TEAevTaia KprTikn. Ta
Svo epyaieia Tov ke@aiaiov ouvovalovtal xwpig pofAnua oto id1o query.
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KE®AAAIO 15

INSERT, UPDATE, DELETE kai
RETURNING

Aoknon 15.1 - Néa 1moAn

IIpooBeoe v toAN Kepkupa pe id 13, TePIPEPEIN Tévia Nnord KAt TANBuouo 32095. Eneatpeye 0AOKANpN
™ ypappr.

AYZH

INSERT INTO cities (id, name, region, population)
VALUES (13, 'Képkupa', 'Iévia Nnoid', 32095)
RETURNING *;

AMOTEAEZMA
id | name | region | population
13 i Képkupa i Iévia Nnoid i 32095
(1 row)
INSERT 0 1

O mivakag cities dev €xel identity column, omote 10 id Sivetal pnta.

Aoknon 15.2 - Néog reAdTng pe newsletter

[Ip6c0eoe eAATN e OVOUA 0péotng, ETMVULO Aavii), email orestis.deexample.gr, TOAT 7, EYypPAPT] OTO
newsletter ka1 nuepounvia eyypagng 2026-06-30 09:00. EEGTPEWE TO id KA TO created_at.

AYZH

INSERT INTO customers (first_name, last_name, email, city_id, newsletter, created_at)
VALUES ('Opéotng', 'AaviAA', 'orestis.d@example.gr', 7, true, '2026-06-30 09:00')
RETURNING id, created_at;

AMOTEAEZMA

id | created_at

33 | 2026-06-30 09:00:00+03
(1 row)

INSERT 0 1
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To id eivan 33. O eAdng g Bewplag mrpe To 31 KA1 TO INSERT IOV ATETLYE LLE TNV TTOAT] 99
katavahwoe 1o 32. H akohovBia tov identity dev Eavadivel vav apiBuod, akoun Kt av 1 EVTOAT 1ov Tov
mnpe amotuyel 1) avaipebel. Ta kevd ot id lval QUOTIOAOYIKA Kat Sev onuaivouy 0Tt xadnkav
debopuéva.

Aoknon 15.3 - Néo poidv pe katnyopia amrd ovoua
IIpo0Oece TO TPOIOV UE sku AU-005, OVOLLAL AkovoTikd gaming, TN 89, KOOTOG 50 kat amoBepa 12, otnv
KaTnyopia pe OVopa Hyoc. Bpeg To category_id W€ INSERT ... SELECT KAl OX1 YPAPOVTAG TOV aplOuo.

AYZH

INSERT INTO products (sku, name, category_id, price, cost, stock)
SELECT 'AU-005', 'Akovotikd gaming', id, 89, 50, 12

FROM categories

WHERE name = "Hyoc'

RETURNING id, sku, category_id;

AMOTEAEZMA

id | sku | category_id

32 | AU-005 | 10
(1 row)

INSERT 0 1

To SELECT EMOTPEPEL PiA YPALLT, APOV TA OVOUATA KATNYOPI®V eival povadikd. Av Sev varpye
KaTnyopia Hyog, Sev Ba epsmaive kapia ypappn kat 1o psql Oa €ypage INSERT o o.

Aoknon 15.4 - EKTTTwoeig otnv Koudiva

Meiwoe Katd 15% TIg TIHES TV TIPOIOVTWY NG katnyopiag Kovdiva, otpoyyvAepeveg oe 600 Sekadika.
Entéotpeye to Ovopa, TNy oA Kot T ved Tur).

AYZH

UPDATE products

SET price = round(price x 0.85, 2)

WHERE category_id = 12

RETURNING name, old.price AS old_price, new.price AS new_price;

AMOTEAEZMA
name | old_price | new_price
Kagpet1épa espresso | 249.00 | 211.65
BpaotApag | 34.90 | 29.67
TET PoYalplwv | 64.00 | 54.40
(3 rows)
UPDATE 3
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INSERT, UPDATE, DELETE ka1t RETURNING

To old ka1 TO new €lvan SraBeo1pa amo v PostgreSQL 18. e madaotepeg ekGO0ELS TO RETURNING price

Siver povo  véa .

Aoknon 15.5 - Mapdadoon Twv TTAAIWY ATTOOTOAWYV

AMaEe 0€ delivered TNV KATAOTAOT] TV TAPAYYENDV TTOV €1VAL shipped KAl OTOAONKAV TPV ATTO TIG 20

Touvviov 2026. Enéotpeye id KAl shipped_at.

AYZH

UPDATE orders
SET status = 'delivered'
WHERE status = 'shipped'

AND shipped_at < '2026-06-20'

RETURNING id, shipped_at;

AMOTEAEZMA

id | shipped_at

140 2026-06-11 10:09:00+03
142 | 2026-06-17 18:32:00+03
143 | 2026-06-16 21:35:00+03
144 2026-06-18 11:46:00+03
145 2026-06-15 22:04:00+03
147 | 2026-06-16 02:41:00+03
148 | 2026-06-18 12:47:00+03
149 2026-06-19 16:05:00+03
150 | 2026-06-17 00:06:00+03
(9 rows)

UPDATE 9

H ntapayyeMa 150 givar aviikatafoAn mov poAig mapadodnke. e éva mpayuatikd ovoTnUa 1) A Ay
kataotaong Ba énperme va ouvodeveTal asto v ANpour| . Avtd eival SovAeld ya transaction.

Aoknon 15.6 - Avavéwon atroféuaTtog armrd TrapayyeAia

H napayyeiia 157 akvpwvetat. AVENoe to amobepa kAOe poidvTOg TG KATA TNV TTOCOTNTA IOV EiXe

mapayyeldel. Eméotpeye dvopa kat veo amobepa.

AYZH

UPDATE products AS p

SET stock = p.stock + oi.quantity
FROM order_items AS oi

WHERE oi.product_id = p.id
AND oi.order_id = 157
RETURNING p.name, p.stock;
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AMOTEAEZMA

name | stock
Matwuéva xopota | 1
TET POXOLPLWV | 17
(2 rows)
UPDATE 2

KaBe mpoiov epgpavidetar pia @opd oe pia mapayyeiia, a@ov to primary key Tov order_items gival to
{evyog mapayyeAiag kat Tpoiovtog. I auTo To UPDATE ... FROM 80 elval AO@PAAEG.

Aoknon 15.7 - Alaypa@n TTeAATN

Agypawe tov tedatn 30. Ilpmta mpémel va guyovy ta events tov, ariag to foreign key Ba epstodioet )
Sraypagn. Fpawe Tig V0 EVTOAEG e TN CWOTI GEIPA KAl EMECTPEWYE A0 TN SeVTEPT TO OVOUA TOV
JreAAT).

AYSH

DELETE FROM events WHERE customer_id = 30;

DELETE FROM customers WHERE id = 30 RETURNING first_name, last_name;
AMOTEAEZMA

DELETE 0

first_name | last_name

OAya | BAdyov
(1 row)

DELETE 1

Av &ypapeg TPGTA TO DELETE FROM customers, Ba amotUyyave pe mapafiaon tov foreign key tov events. O
TeEAATNG 30 8ev exel mapayyeAieg ovTe Kplriikeg, almg Oa xpetaloviay k1 avteg. To kepaAiaio 17

Oelyvel T0 ON DELETE CASCADE, OV KAvel auTn Tn SovAeta avtopata. EEnyel emiong ylati Sev to Bélerg
TAVTA.

Aoknon 15.8 - Avriypa@o apyeiou

Aeypaye TIg KPLTikeG e fabpoloyia 2 ov ypa@mray mpv aso To 2026 KAl EMETTPEWPE OAEG TIG OTNAEG
TOVG, MOTE VA UITOPELS VA TIG KPATIOELG KATTOU AANOD.

AYSH

DELETE FROM reviews

WHERE rating = 2 AND created_at < '2026-01-01'
RETURNING id, product_id, customer_id, rating, title, created_at;
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AMOTEAEZMA

id | product_id | customer_id | rating | title | created_at

11 | 22 | 8 | 2 | Awoppon | 2025-03-27 22:15:00+02
30 | 13 | 13 | 2 | Apyo | 2025-09-13 09:50:00+03
36 | 11 | 9 | 2 | Zeotaivetal | 2025-11-01 14:33:00+02
(3 rows)
DELETE 3

To RETURNING O€ £Vl DELETE €ival 0 7110 ITAOG TPOTTOG VA KPATIOELS AVTIYPAPO AUTOL Tov Slaypapelg. Me
RETURNING * Ol £7Ta1pveg Kat TO KEIUEVO TNG KPLTIKNG. 21O Ke@aalo 21 Oa Seig mag To amotéAecua evog
DELETE ... RETURNING prtaivel amevfeiag oe AMov mivaka pe Eva povo query.
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KE®AAAIO 16

Upsert ye ON CONFLICT ka1t MERGE

Aoknon 16.1 - Eicaywyn Xxwpig d1tTAa
IIpooBeoe Tig moAeig Xavia (8) kat Apta (14, Hrelpog, 43166) e Eva INSERT, AYVOMVTAG OCEG LITAPYOUV
non. Etéotpepe T1¢ YPAUUES TTOV PITTKAV.
AYZH

INSERT INTO cities (id, name, region, population)
VALUES (8, 'Xavid', 'KpAtn', 108642),
(14, 'Apta‘', "Hmelpog', 43166)
ON CONFLICT DO NOTHING
RETURNING *;

AMOTEAEZMA

id | name | region | population

14 | Apta | Hmelpog | 43166
(1 row)

INSERT 0 1

To RETURNING eTIOTPEPEL Lovo v Apta. Ta Xavid cuykpovotnkay e to primary key kat ayvorndnkav
OlWINAQ.

Aoknon 16.2 - Evhpépwon €Ta@ng atro e10aywyn

'Eva apyeio @pépvel 8o meldteg pe email. O maria.peexample.gr UITAPYEL O] KA TIPETEL VA TTAPEL VEO
TNAEPWVO 6900000001. O lina.keexample.gr VAL VEOG, LE OVOUA A{va KaAAépyn KO TNAEPHVO 6900000002.
Xpnoooinoe nuepounvia eyypagng 2026-06-30. Enéotpewe id, email, av n ypaupn eivat véa kat to veo
AEPWVO.

AYZH

INSERT INTO customers (first_name, last_name, email, phone, created_at)

VALUES ('Mapia', 'MomadomovAov', 'maria.p@example.gr', '6900000001', '2026-06-30'),
("Alva', 'KaAAépyn', 'lina.k@example.gr', '6900000002', '2026-06-30')

ON CONFLICT (email) DO UPDATE SET phone = excluded.phone

RETURNING id, email, old.id IS NULL AS inserted, new.phone;
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ANOTEAEZMA

id | email | inserted | phone

1 | maria.peexample.gr | f | 6900000001
32 | lina.k@example.gr | t | 6900000002
(2 rows)
INSERT 0 2

To old.id IS NULL elval aAnBeg povo yia tn ypauun mov pnke. H véa ypauur) mnpe id 32 kat oxt 31. To
INSERT 7N pe aplOpo asto v akoAovBia katl yia v paTn YPAULT), TPV AvakaADWeL T ovykpouoT). O
VITAPYWV TTEAATIC KPATA TO APYIKO created_at, POV TO DO UPDATE AAAALEL LLOVO TO TNAEPWVO.

Aoknon 16.3 - Mévo avaTipRoelg

O mpounBevTig 1 OTEAVEL VEEG TILEG V1A TA TTPOIOVTA 1, 2 KA 3, 9.50, 7.50 ka1 4.60. Kave upsert al\a
EVIUEPWOE LA VITAPXOLOA TIUT LOVO AV 1) Ved eival peyahutepr). ETeotpeye product_id Kt véa Tu).

AYZH

INSERT INTO product_suppliers (product_id, supplier_id, supply_price)
VALUES (1, 1, 9.50), (2, 1, 7.50), (3, 1, 4.60)

ON CONFLICT (product_id, supplier_id)

DO UPDATE SET supply_price = excluded.supply_price

WHERE excluded.supply_price > product_suppliers.supply_price
RETURNING product_id, new.supply_price;

AMOTEAEZMA

product_id | supply_price

1] 9.50
3 | 4.60
(2 rows)

INSERT 0 2

To mpoidv 2 eiye Tiur 7.80 ka1 1 véa 7.50 ivan pikpotepr), omodte Sev eviuepmBnke kat Sev epgavidetat

OTO RETURNING.
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Aoknon 16.4 - ZuyXpoviouog TIHOKATAAOYyOU

Me MERGE, GUYXPOVIOE TOV products L€ TN MOTA ('PR-001', 22.90), ('PR-002', 89.00) KO ('PR-006', 19.90). [
VITAPYOVTA sku EVIUEPWOE TNV TIUT HOVO av Srapepel. Tia véa sku Tpocbeae poldv e Ovoua Mousepad XL,
katnyopia 9 kat amoBepa 50. Engotpeye evepyela, sku KAl TIU.

AYZH

MERGE INTO products AS t
USING (VALUES ('PR-001', 22.90), ('PR-002', 89.00), ('PR-006', 19.90)) AS s(sku, price)
ON t.sku = s.sku
WHEN MATCHED AND t.price <> s.price THEN
UPDATE SET price = s.price
WHEN NOT MATCHED THEN
INSERT (sku, name, category_id, price, stock)
VALUES (s.sku, 'Mousepad XL', 9, s.price, 50)
RETURNING merge_action() AS action, t.sku, t.price;

ANMOTEAEZMA

action | sku | price

UPDATE | PR-001 | 22.90
INSERT | PR-006 | 19.90
(2 rows)

MERGE 2

To Pr-002 Taipra&e aAAd N Tiun Tov eival 118N 89, odTE 1) GUVOTKN TOL WHEN MATCHED QUTETUYE KAl dev Eytve
timota. Fpappeg ywpig evépyeia Sev ep@avifovtal 0To RETURNING.

Aoknon 16.5 - [IARpnGg AioTa TTPpOouNOEUTH

O mpounBevtig 3 oTéAveL TNV AT p1 AMloTa TOV, (16, 245.00), (19, 118.00) KA1 (20, 41.00). Me MERGE,
EVIUEPWOE TIG LITAPYOVOES TIUES, TTPOOOETE TA Kavovpla Kat S1eypaye ta poiovta tov spoundevt 3
stov Sev etvar ot AMota. Eteotpeye evEpyela Kat product_id, TASIVOUNUEVA.

AYZH

MERGE INTO product_suppliers AS t
USING (VALUES (16, 245.00), (19, 118.00), (20, 41.00)) AS s(product_id, supply_price)
ON t.product_id = s.product_id AND t.supplier_id = 3
WHEN MATCHED THEN
UPDATE SET supply_price = s.supply_price
WHEN NOT MATCHED THEN
INSERT (product_id, supplier_id, supply_price) VALUES (s.product_id, 3, s.supply_price)
WHEN NOT MATCHED BY SOURCE AND t.supplier_id = 3 THEN
DELETE
RETURNING merge_action() AS action, t.product_id;
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ANMOTEAEZMA

action | product_id

UPDATE

| 16
DELETE | 18
UPDATE | 19
UPDATE | 20
DELETE | 21
DELETE | 30

(6 rows)

MERGE 6

H ouvOrKn TOU 0N TTEPIEXEL KAL TO t.supplier_id = 3, AANGOGE TO TPoioV 19 Ba Taiplade KAl e Tn Ypauur
Tov mpounBevtr) 2. H i81a 6uvOT|K1) 0TO NOT MATCHED BY SOURCE JTPOOTATEVEL TOUG AAOUC TtpounBevteg
arto ) Staypaen.
Aoknon 16.6 - Upsert xwpig unique
Aokipaoe va KAVELG upsert GToV reviews 1€ ON CONFLICT (product_id, customer_id) DO NOTHING, yla pia Sevtepn
KPLUTIKT) TOL TTeEAATN 1 070 7Tpolov 19. EENynoe to opaiua.
AYSH
INSERT INTO reviews (product_id, customer_id, rating, title, body, created_at)
VALUES (19, 1, 4, 'Zavd', 'AeOtepn yvoun.', '2026-06-30')
ON CONFLICT (product_id, customer_id) DO NOTHING;
AMOTEAEZMA

ERROR: there is no unique or exclusion constraint matching the ON CONFLICT specification

O reviews Sev €yel unique constraint gto (eVyog mpoioVTOG KAl TEAATN, OTTOTE £vag TEAATNG LTOPEL va
YPaWel TOAAEG KPITIKEG V1A TO 1810 7tpoidv. To oN CONFLICT Sev €xel o€ TL va otnpiytel. Av o kavovag ftav
«Uia KPLTIKT) avA TTEAQTN Kot 7IPolov», Oa Empene mpata va mpoatedel to constraint, katt tov Oa Sovue
OTO EMOUEVO KEPAAAO.
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KE®AAAIO 17

CREATE TABLE, TU01TOI KOI constraints

Aoknon 17.1 - Mivakag KATAOTNHATWY

dTaEe mivaka stores pe id identity stov Sev SExeTal TIUN ATTO TOV XPNOTH, name KEILEVO LITOXPEMTIKO KAl
HOVASIKO, city_id TTOU SelVEL OTOV cities, opened_on TILEPOUNVIC VITOXPEWTIKT) KA is_open boolean e
TtPOETMAOYT) true. [IpOOHECE TO KATAOTNUA Kévtpo ABAvag OTNV TTOAT 1 LUE UEPOUNVIA EVAPENG 2024-03-01 KA
EMEOTPEWPE ONOKAT PN TN YPCLLUT].

AYZH

CREATE TABLE stores (
id integer GENERATED ALWAYS AS IDENTITY PRIMARY KEY,
name text NOT NULL UNIQUE,
city_id  integer REFERENCES cities (id),
opened_on date NOT NULL,
is_open  boolean NOT NULL DEFAULT true
);

INSERT INTO stores (name, city_id, opened_on)
VALUES ('Kévtpo A6Avag', 1, '2024-03-01')
RETURNING x;

AMOTEAEZMA

CREATE TABLE

id | name | city_id | opened_on | is_open
1 | Kévtpo ABAvag | 1 | 2024-03-01 | t

(1 row)

INSERT 0 1

To CREATE TABLE KO TO INSERT ekTeAoUVTAL 0T0 1810 transaction. Xtnv PostgreSQL ka1 o1 evtoAeg mov
AAAALOLY TO OYNUA CUUUETEXOLY O¢ transactions, katt ;tov Oa a&losmor)oovpue 0To Ke@AAALO 19.

Acknon 17.2 - K6OTOG MIKPOTEPO ATTO TIMN
IIp600eoe 0TOV products constraint pe dvopa products_cost_below_price JIOU QUTALTEL TO KOOTOG VA LNV
Eemepva v Tiur). Metd Sokipaoe va aAAAEELG TO KOOTOG TOV TTPOIOVTOG 1 OE 20.
AYZH

ALTER TABLE products
ADD CONSTRAINT products_cost_below_price CHECK (cost <= price);
UPDATE products SET cost = 20 WHERE id = 1;
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ANMOTEAEZMA

ALTER TABLE

ERROR: new row for relation "products" violates check constraint "products_cost_below_price"
DETAIL: Failing row contains (1, BK-LIT-001, Biog kal moAiteia touv AAEéEn Zopund, 2, 16.90,
20.00, 42, t, {B1BAio,Aoyoteyvia,bestseller}, {"pages": 432, "language": "el", "publisher":
"Kalovtld..., To uveiotépnua tov Nikov KalovtldK..., 24.00).

To ALTER TABLE JTETUYE, YTl Kapia vtapyovoa ypauun dev mapafiadet tov kavova. H Swpokapta pe
cost NULL TTEPVA, APOV TO CHECK AYVOEL TO AyvmwoTo. TO UPDATE QUITETUYE LLE TO Ovoua Tov constraint oto

urpvopa.

Aoknon 17.3 - AITTAEG KPITIKEG

Bpeg ta {eyn mpoidvTog KAl TEAATN e TTEPIO0OTEPES AITO pia KprrikT). Kpdta v mo mpodo@atn Kpitkn
kaBe Cevyoug, SiEypawe Tig LITOAOITES Kt TPOoOeae TO constraint reviews_one_per_customer. Et€otpeype ta
id 710V SraypapnKav.

AYZH

DELETE FROM reviews AS r
WHERE EXISTS (SELECT 1
FROM reviews AS newer
WHERE newer.product_id = r.product_id
AND newer.customer_id = r.customer_id
AND newer.created_at > r.created_at)
RETURNING r.id, r.product_id, r.customer_id;

ALTER TABLE reviews
ADD CONSTRAINT reviews_one_per_customer UNIQUE (product_id, customer_id);
AMOTEAEZMA

id | product_id | customer_id

25 | 11 | 2
(1 row)

DELETE 1
ALTER TABLE

Mua kprtikn Siaypagetal av vITAPyEL vedTepn ToL 1810V eAdt yia 1o 1810 stpoiov. Elval anti join pe
EXISTS JTAV® 0TOV 1610 mtivaka. MeTd Tov KaBaplopo To ALTER TABLE JTEPVA.
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Aoknon 17.4 - Newsletter ye SET NULL

®ae mvaka newsletter_sends Ue id identity, customer_id 71OV S€IYXVEL OTOV customers UE ON DELETE SET NULL
KO sent_at timestamptz VITOYPEMTIKO. BaAe 610 amt00TOAEG OTOV TTEAATN 26 OTIG 2026-06-01 09:00 KO
2026-06-15 09:00. AIEYPAWE TOV TTEAATN 26 KAl ELPAVIOE TOV TTIVAKA.

AYZH

CREATE TABLE newsletter_sends (

id integer GENERATED ALWAYS AS IDENTITY PRIMARY KEY,
customer_id integer REFERENCES customers (id) ON DELETE SET NULL,
sent_at timestamptz NOT NULL

INSERT INTO newsletter_sends (customer_id, sent_at)
VALUES (26, '2026-06-01 09:00'), (26, '2026-06-15 09:00');

DELETE FROM events WHERE customer_id = 26;
DELETE FROM customers WHERE id = 26;

SELECT * FROM newsletter_sends ORDER BY id;

AMOTEAEZMA

CREATE TABLE

INSERT 0 2
DELETE 20
DELETE 1
id | customer_id | sent_at
1 | 2 | 2026-06-01 09:00:00+03
2 | @ | 2026-06-15 09:00:00+03
(2 rows)

O1 aTT00TOAEG EPEVAV WG IOTOPIKO e AYVWOTO TTApaAn . Ta events tov eAdTn enpemne va
Slaypapovv mpwTa, yiati to foreign key tov events Sev €xet on DELETE. H OTAN customer_id TOU
newsletter_sends JIPETTEL VAL ETTITPETEL NULL, AAAIMG TO SET NULL Ba asotvyyave.
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Aoknon 17.5 - YmroAoyiouévo trepibwpio

I1p600eoe 0TOV products generated column margin 107 e price - cost. Epgavioe dvoua, Tiur) Kat margin yio
TA TP TTPOTOVTA UE TO PEYAAUTEPO TTEPIOMPIO.

AYZH

ALTER TABLE products
ADD COLUMN margin numeric GENERATED ALWAYS AS (price - cost);

SELECT name, price, margin
FROM products

WHERE margin IS NOT NULL
ORDER BY margin DESC

LIMIT 3;

ANMOTEAEZMA

ALTER TABLE

name | price | margin
Laptop Pro 16 | 2199.00 | 479.00
Laptop Aero 14 | 1149.00 | 259.00
Laptop Classic 13 | 799.00 | 189.00
(3 rows)

Xwpig TO WHERE margin IS NOT NULL 1] Swpoxdpta Ba epgavidotay mpatn, emeldn To NULL Talvopeital wg
peyahvtepo oe pBivovoa oelpd. To KePAAAL0 4 TO gixe TPOEISOITOU|OEL.

Aoknon 17.6 - Koutrdévi piag xprnong ava 1reAdTn

(DTIC'XES JvaKa coupon_redemptions L€ coupon_code JTOV 68iXV81 OTOV coupons, customer_id JTOV SEiXV?,l oTov
customers, order_id JTOL OE1XVEL OTOV orders kKAl eival povadiko. IIpochHeoe kal kavova 0Tt o 1810¢ TeAATNg
Sev e€apyvpavel o 1810 kovtovi 510 Popeg. Bale pia e€apyLpwaoT Tov WELCOMEL® AITO TOV JTEAATN) 1 0TV
mapayyeNa 11 kot Sokipaoe va Baielg devitepn otnyv mapayyelia 17.

AYZH

CREATE TABLE coupon_redemptions (
coupon_code text NOT NULL REFERENCES coupons (code),
customer_id integer NOT NULL REFERENCES customers (id),
order_id integer NOT NULL UNIQUE REFERENCES orders (id),
) PRIMARY KEY (coupon_code, customer_id)

INSERT INTO coupon_redemptions VALUES ('WELCOME10', 1, 11);
INSERT INTO coupon_redemptions VALUES ('WELCOME1l@', 1, 17);
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ANMOTEAEZMA

CREATE TABLE

INSERT 0 1

ERROR: duplicate key value violates unique constraint "coupon_redemptions_pkey"
DETAIL: Key (coupon_code, customer_id)=(WELCOME1@, 1) already exists.

To primary key oto {elyog Koumtovioy kat seAdtn eival o kavovag. To UNIQUE 0TO order_id A&el OTL A
TapayyeAia eEapyvpmVEL TO JTOAD Eva KOOVl Xta deSopéva pag o TeAATNG 1 XPNOUOIoiNoe To
WELCOME10 SVO (popeg, kATl Tov 1 Bdom Sev Ba enetpene av 0 Kavovag LINPYE ATTO TNV APYN.
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KE®AAAIO 18

2Xe0iaon OXAMATOG KAl KAVOVIKOTToinon

Aoknon 18.1 - EVTOTIONOG QCUVETTEIOG

Y Tov flat_orders NG Oewplag, fpeg Tig MOAEIS TTOV epPavVI{OVTAL UE TIEPIOTOTEPES AITO Ui TTEPLPEPELEC.
Eu@avioe tnv stoAn Kat Tig IEPIPEPELES OE pia OTNHAN.

AYZH

SELECT city, string_agg(DISTINCT region, ' - ') AS regions
FROM flat_orders

GROUP BY city

HAVING count(DISTINCT region) > 1;

ANMOTEAEZMA

city | regions

Xavid | KpAtn - KpAtn kot Nnoid
(1 row)

AvUTO To query eAEyYEL av 10XVEL 1] EEAPTNON TNG TEPUPEPELAC QITO TNV TTOAN. TE EVA KAVOVIKOTIOIUEVO
oxnua dev xpeladetal, apov 1) TEPIPEPELA LITAPXEL Hid (PpOPA yia KADE TTOAN.

Aoknon 18.2 - AvGKTnon Tou OXAHOTOG

A7t0 TOV flat_orders, (PTIAEE UE CREATE TABLE ... AS VAV JIIVAKA flat_cities UE pia ypapun yia kabe {evyog
TOANG Kot TeEPPEpelag. Eupavioe tov ta&vounuévo katd soAn.

AYZH

CREATE TABLE flat_cities AS
SELECT DISTINCT city, region
FROM flat_orders;

SELECT * FROM flat_cities ORDER BY city, region;
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AMOTEAEZMA
SELECT 11
city | region
Adrva ATT1KA
BéAog feocaiia
HpdkAg 10 Kpritn
Oeococaiovikn | Kevtpiki Makedovia
Twdvviva ‘Hne 1pog
KaAaudta MeAonévvnoog
Ndpioa feococaiia
Néatpa Avtikg EAAGSa
P660¢ Nétio Aryatio
Xavid KpAtn
Xavid KpAitn ka1 Nnoid
(11 rows)

O véog mivakag &xet dvo ypaupeg ya ta Xavid. H Staomaon evog enimedov mivaka @epvel otnv
EMPAVELA TIG ACLVETELEG TTOV KovPaiovoe. IIptv TpooBECELG UNIQUE (city) TIPETIEL VA ATTOPACICELS IOl
TEPIPEPELA EIVAL T) OWOTT).

Aoknon 18.3 - Lookup table yia kataotaoeig

@ae MVaKA order_statuses L€ code primary key, EAANVIKT) €TIKETA label KAL sort_order AKEPALO LOVASTKO.
TCépioe tov pe Tig 61 KaTaoTaoELg Kal CUVOEDE T OTNAN orders. status pe foreign key. Meta epgpavioe
7AN00o¢ mapayyeMov ava KaTtaoTtaon e TNV EAANVIKT] ETIKETA, KATA sort_order.

AYZH

CREATE TABLE order_statuses (
code text PRIMARY KEY,
label text NOT NULL,
sort_order integer NOT NULL UNIQUE

INSERT INTO order_statuses VALUES
('pending', 'oe avaupovry', 1), ('paid', 'mAnpwuévn', 2),
('shipped', 'otov dpduo', 3), ('delivered', 'mapaddébnke', 4),
('cancelled', 'akvpwénke', 5), ('refunded', 'emiotpdenke', 6);

ALTER TABLE orders
ADD CONSTRAINT orders_status_fkey FOREIGN KEY (status) REFERENCES order_statuses (code);

SELECT s.label, count(x) AS orders

FROM orders AS o

JOIN order_statuses AS s ON s.code = o.status
GROUP BY s.label, s.sort_order

ORDER BY s.sort_order;
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ANMOTEAEZMA
CREATE TABLE

INSERT 0 6
ALTER TABLE

label | orders
og avapovr) | 3
MANPWUELN | 3
otov dpdéuo | 12
napadébnke | 125
AKLPWONKE | 14
EMLOTPAPNKE | 3
(6 rows)

TO CASE TOU KEPAAAIOU 5 Y1 EAMNVIKEG ETIKETEG KAt 0e1pd Ta&vounong eywve dedopgva. Ma véa
kataotaon Oa xperaldoTav uovo pia vea ypauun.

Aoknon 18.4 - MMoAAd ThAépwva

(DTldES TUVOKAL custome r_phones L€ customer_id, phone KA1 kind JTOV 8&'3)(8’[(11 Kiwntd, otabepd r'] epyaoiag. Kabe
TNAEPWOVO VA AVIKEL 08 Eva LOVO TTEAATN. METEPEPE TA LITAPYXOVTA TNAEPOVA TV TTEAATOV 0C K1vnté KO
EUPAVIOE TOOA PLETAPEPONKAY.

AYZH

CREATE TABLE customer_phones (
customer_id integer NOT NULL REFERENCES customers (id),
phone text NOT NULL UNIQUE,
kind text NOT NULL CHECK (kind IN ('kivnté', 'otabepd', 'epyoaciog')),
PRIMARY KEY (customer_id, phone)

INSERT INTO customer_phones (customer_id, phone, kind)
SELECT id, phone, 'kivntd'

FROM customers

WHERE phone IS NOT NULL;

SELECT count(x) AS phones FROM customer_phones;

AMOTEAEZMA

CREATE TABLE
INSERT 0 22

22
(1 row)

O véog mivakag eival oTny peTn Kavovikn popen. Evag tehdtng pmopel va gxel 6oa AEpmva Belet
KO TO UNIQUE (phone) £yyLaTaAl OTL Eva TNAEP®WVO dev polpadetal oe §Vo meAdteg. X OTNAN
customers.phone OEV LWITOPOVOES VA TO EKPPATELS Y1a SEVTEPO TNAEPWVO.
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Aoknon 18.5 - Zuvoyn wg avTtiypagpo

@Tae e CREATE TABLE ... AS JIIVAKQ customer_stats L€ customer_id, TTAT|00G TTapayyehiov Kot nuepounvia
televtaiag mapayyeiiag. Epgavioe ) ypauur tov ehat 6. Metd tpoobeoe pia véa mapayyedia otov
JreAATN 6 KAl eUpavioe Eava T Ypauur) tov.

AYZH

CREATE TABLE customer_stats AS

SELECT customer_id, count(x) AS orders, max(created_at)::date AS last_order
FROM orders

GROUP BY customer_id;

SELECT * FROM customer_stats WHERE customer_id = 6;

INSERT INTO orders (customer_id, status, created_at)
VALUES (6, 'pending', '2026-06-30 12:00');

SELECT * FROM customer_stats WHERE customer_id = 6;

AMOTEAEZMA
SELECT 27
customer_id | orders | last_order
6 i 10 i 2026-06-13
(1 row)
INSERT 0 1

customer_id | orders | last_order

6 | 10 | 2026-06-13
(1 row)

O customer_stats 6ev aAage. Elvar avtiypago g Katdotaong T OTIyUr| oV PTIAYTNKE. AUTO gival T0
k0O0Ttog Tov denormalization. Kastolog mpémet va tov EavadmoAoyioet 1 va tov evijuepavet. Ta
materialized views Tov £1OUEVOL KEPAAAIOV KAVOLY TO TTPOTO LLE LI EVTOAT).
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KE®AAAIO 19

Transactions kal savepoints
Aoknon 19.1 - NMapayyeAia Tou dev €yive

Ye transaction, tpooOeoe pia mapayyelia pending TOU TEAQTN 26 OTIG 2026-06-30 12:00. BAAE LA ypauun pe
TO JIPOIOV 3 KA JTOCOTNTA 2 OTNV TIUT) TOV JTPOIOVTOG, XPNOUOITOIOVTAG TO currval TNG akoAovbiag twv
TAPAYYEA®V V1A TO order_id. E@AVIOE TN Ypaupr), KAve ROLLBACK Kat Sel€e OTL 0 teAdTng 26 Sev £xel
JTAPAYYENEG.

AYZH

BEGIN;

INSERT INTO orders (customer_id, status, created_at)

VALUES (26, 'pending', '2026-06-30 12:00');

INSERT INTO order_items (order_id, product_id, quantity, unit_price)
SELECT currval(pg_get_serial_sequence('orders', 'id')), id, 2, price
FROM products WHERE id = 3;

SELECT order_id, product_id, quantity, unit_price FROM order_items
WHERE order_id = currval(pg_get_serial_sequence('orders', 'id'));
ROLLBACK;

SELECT count(x) AS orders FROM orders WHERE customer_id = 26;

AMOTEAEZMA
BEGIN

INSERT 0 1
INSERT 0 1

order_id | product_id | quantity | unit_price

164 | 3| 2 | 9.90
(1 row)

ROLLBACK

orders

To currval 8ivel Tov tedevtaio apiBuod mov mmpe autr) n ovvéeon aso v akolovbia. Aev ennpeddetal
a7td AMEG OLVEETELG, OTTOTE Elval ACPAAES. TO py_get_serial_sequence PPlOKEL TO OVOUA TNG akoAovBiag
miow ato to identity column.
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Aoknon 19.2 - Transaction o€ c@AApa

Eexiva transaction, av&noe katd 10% TNV TIUn TOL TPOTOVTOG 5 KAl HeTA Sokipaoe va BAAELS TTpoloy pe
sku BK-PRG-001, JTOV LITAPYEL NON. AoKipAOoe €val SELECT TNG TIUNG, KAVE ROLLBACK KA ELPAVIOE EAVA TNV TIUT).

AYZH

BEGIN;

UPDATE products SET price = round(price x 1.1@0, 2) WHERE id = 5;

INSERT INTO products (sku, name, price) VALUES ('BK-PRG-001', 'AlmAd', 10);
SELECT price FROM products WHERE id = 5;

ROLLBACK;

SELECT price FROM products WHERE id = 5;

ANMOTEAEZMA

BEGIN
UPDATE 1

ERROR: duplicate key value violates unique constraint "products_sku_key"
DETAIL: Key (sku)=(BK-PRG-001) already exists.

ERROR: current transaction is aborted, commands ignored until end of transaction block

ROLLBACK

To SELECT uéoa oto transaction amroppi@Bnke. MeTA TO ROLLBACK 1) TIUT] ELVAL T) APXLKT), YIATL TO UPDATE
akvVp®ONKe padl Pe TNV ATOTUYNLLEVT EI0AY®YT).

Aoknon 19.3 - ®épTwon pe savepoints

Ye transaction, tpooBeoe Tpelg katnyopieg pia pia, Le id 14, 13 KAl 15 KAl OVOUATA Natxvibia, Epyaie{a KA
Kirnog, OAEG e yovea tnv 11. Bale savepoint miptv armmd kaBe e10aywyrn, ®OTE 1 amotuyia g Sevtepng, mTov
£XELLITAPYOV id, VA LNV AKVPGOOEL TIC AMEG. KAVE COMMIT KAl ELPAVIOE TIG KATNYOPIES UE id QIO 13 Kal
TAV®.

AYZH

BEGIN;

SAVEPOINT rowl;

INSERT INTO categories (id, name, parent_id) VALUES (14, 'NMoiyvidia', 11);
SAVEPOINT row2;

INSERT INTO categories (id, name, parent_id) VALUES (13, 'EpyoAeia', 11);
ROLLBACK TO SAVEPOINT row2;

SAVEPOINT row3;

INSERT INTO categories (id, name, parent_id) VALUES (15, 'KAimog', 11);
COMMIT;

SELECT * FROM categories WHERE id >= 13 ORDER BY id;
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ANMOTEAEZMA

BEGIN

SAVEPOINT
INSERT 0 1
SAVEPOINT

ERROR: duplicate key value violates unique constraint "categories_pkey"
DETAIL: Key (id)=(13) already exists.

ROLLBACK
SAVEPOINT
INSERT 0 1
COMMIT

id | name | parent_id

13 | Ipageio | 11
14 | Nawxvidia | 11
15 | KAmog | 11
(3 rows)

H 8eUtepn eloaywyn amétuye pe mapaPiaon tov primary key. To ROLLBACK TO SAVEPOINT row2 ETTAVEPEPE
To transaction o€ katdoTAON 7TOV SEYETAL EVTOAEG KA1 01 AMeG SO KaTnyopieg Eyvav commit. Xe
TPAYUATIKO KOSIKA pOpT®ONG, 1 epappoyr) Ba éfadle savepoint mprv astd kabe ypapun kol Ba
EMEOTPEPE O€ AVTO LOVO OTAV 1) YPALUT ATTOTUXEL

Aoknon 19.4 - AANAayn oXAHOTOG TTOU aVAIPEITAI

Ye transaction, TpO0OETE OTOV customers OTNAT loyalty_points AKEPALO LE TTPOETNAOYT) O KAl SOOE 100
TOVTOVG 0TOV TTEAATN 1. Eupavioe toug mdvtoug tov, KAVE ROLLBACK KAl EAEYEE AV 1] OTIAN LITAPYEL AKOWUT
pU)Td)VT(lg TOoV K(l’[d)\OYO information_schema.columns.

AYZH

BEGIN;

ALTER TABLE customers ADD COLUMN loyalty_points integer NOT NULL DEFAULT 0;
UPDATE customers SET loyalty_points = 100 WHERE id = 1;

SELECT id, loyalty_points FROM customers WHERE id = 1;

ROLLBACK;

SELECT count(x) AS columns_named_loyalty

FROM information_schema.columns

WHERE table_name = 'customers' AND column_name = 'loyalty_points';
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ANMOTEAEZMA
BEGIN
ALTER TABLE
UPDATE 1

id | loyalty_points

1] 100
(1 row)

ROLLBACK

columns_named_Tloyalty

0
(1 row)

O KaTAAOYOG information_schema JIEPLYPAPEL TOVG TIVAKES KAL TIG 0TNAeg NG BAong pe queries. Metd to
ROLLBACK &gV LItapyel kapia oTthAn pe autod to dvoua.

Aoknon 19.5 - AvraAAayn 0écewv

Y1ov mivaka shelf g Bewpiag, mpoobeoe to mpoidv 3 ot Heon 3. Metd, oe éva transaction pe deferred
constraint, kave 1o PoIOY 3 TPMTO, TO 1 Seltepo kAt To 2 Tpito. Epgpavioe tov mivaka katd 0gor).

AYZH

INSERT INTO shelf VALUES (3, 3);

BEGIN;

SET CONSTRAINTS shelf_position_unique DEFERRED;
UPDATE shelf SET position 1 WHERE product_id
UPDATE shelf SET position 2 WHERE product_id
UPDATE shelf SET position 3 WHERE product_id
COMMIT;

SELECT x FROM shelf ORDER BY position;

N W
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ANMOTEAEZMA

INSERT 0 1

BEGIN

SET CONSTRAINTS

UPDATE 1

UPDATE 1

UPDATE 1

COMMIT

product_id | position
3 | 1
1| 2
2 | 3

(3 rows)

Metd 0 7TPWTO UPDATE V0 Ypappeg Exovv Beomn 1. Me dueco éleyyo Ba amotvyyave. Me deferred o
£AEyX0C¢ yivetal 0To COMMIT, OTav o1 Tpelg Beoelg eivan Eava Srapopetikeg.
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KE®AAAIO 20

Views kal materialized views

Aoknon 20.1 - ETra@ég TreAaTwyv

DTIAEE View customer_contacts UE id, OVOLATETIWOVUNIO WG full_name, OVOLA TTOANG T} dyvwotn WE city KAL TO
stpwto Srabeotuo amod email kat TNAEPWVO WG contact. Epgavioe toug tehdteg 8 £wg 12 astod To view.

AYZH

CREATE VIEW customer_contacts AS

SELECT c.id,
c.first_name || || c.last_name AS full_name,
COALESCE(t.name, 'dyvwotn') AS city,
COALESCE(c.email, c.phone) AS contact

FROM customers AS c

LEFT JOIN cities AS t ON t.id = c.city_id;

SELECT * FROM customer_contacts WHERE id BETWEEN 8 AND 12 ORDER BY id;

ANMOTEAEZMA

CREATE VIEW

Twdvviva
ABAva

11 | Iwdvva Nomnmd
12 | AAéEavdpog Olkovouov
(5 rows)

ioanna.pappa@example.gr
alex.oikonomou@example.gr

id | full_name | city | contact
8 | NMovayitng BaoiAeiov | ABAva | p.vasileiou@example.gr
9 | Zogpia AAegiov | BéAog | sofia.alexiou@example.gr
10 | Xpnotog MixanAidng | dyvwotn | christos.m@example.gr
. | I
| I

'Ogtotog Srapfadet to view Sev yperddetan va Eepet 0T ) TOAN Bploketal oe AAAO Ttivaka 1) 0Tt To email
umopel va Aetret.

Aoknon 20.2 - Méon agia ava KataoTaon

XPNOLOTOIDVTAG TO ViEW order_totals TNG Oewpiag, eppavioe yia kabe katdotaon o mAnbog twv
TApAyYEM®V Kat TN péomn ala toug pe Svo Sexadika.

AYZH

SELECT status, count(x) AS orders, round(avg(total), 2) AS avg_total
FROM order_totals

GROUP BY status

ORDER BY avg_total DESC;
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ANOTEAEZMA
status | orders | avg_total
paid | 6 | 600.72
pending | 3 | 548.07
refunded | 3 | 539.67
delivered | 125 | 478.62
cancelled | 14 | 252.00
shipped | 12 | 167.06
(6 rows)

To view £xel 61 to GRouP BY g apayyeAiiag. To query opadorotel Eava, oe Ao eminedo, OMwg EKave
to derived table Tov kepaiaiov 14.

Aoknon 20.3 - Eicaywyn péoa atrd view

Meéoa artod To active_products, TPOGOETE TO TTPOTOV PR-007 L€ OVOLLA Hub USB, KATNYOPLa 9, TIUT| 29, amtoBepa
40 KAl active aAn0ég. Metd Sokipaoce va mpooHeoelg To PR-008 e active WPEVOEG.

AYZH

INSERT INTO active_products (sku, name, category_id, price, stock, active)
VALUES ('PR-007', 'Hub USB', 9, 29, 40, true)

RETURNING id, sku;

INSERT INTO active_products (sku, name, category_id, price, stock, active)
VALUES ('PR-008', 'KoAwdbio HDMI', 9, 9, 100, false);

ANMOTEAEZMA

31 | PR-007
(1 row)

INSERT 0 1
ERROR: new row violates check option for view "active_products"
DETAIL: Failing row contains (32, PR-008, KaAwdio HDMI, 9, 9.00, null, 100, f, {}, {}, null).

H npm1n el0aywyn mépace 0ToVv products HEOK Tov view. H Seltepn amoppl@Onke asmd To WITH CHECK
OPTION, QO 1) ypapun dev Ba epgpavidotav oo view.
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Aoknon 20.4 - Kopugaia mrpoidévTa wg materialized view

®1a&e materialized view product_sales € product_id, OVOLQ, GUVOATKA TELAXLA KAl £000a aItd mapayyeAieg
70V Sev akvpwOnkav oUte emotpagnkav. Eupavioe ta tpia mpoidovta pe ta peyakvtepa £0oda.

AYZH

CREATE MATERIALIZED VIEW product_sales AS
SELECT p.id AS product_id, p.name,
sum(oi.quantity) AS units,
sum(oi.quantity * oi.unit_price) AS revenue
FROM order_items AS oi
JOIN orders AS o ON o0.id = oi.order_id
JOIN products AS p ON p.id = oi.product_id
WHERE o.status NOT IN ('cancelled', 'refunded')
GROUP BY p.id;

SELECT name, units, revenue FROM product_sales ORDER BY revenue DESC LIMIT 3;

AMOTEAEZMA
SELECT 29
name | units | revenue
Laptop Pro 16 | 11 | 23989.00
Laptop Student 15 | 11 | 7139.00
Laptop Aero 14 [ 6 | 6844.00
(3 rows)

H Bewpla mpocbeae eva Laptop Pro 16 atov Iovvio, omoTe Ta £008a Tov meprappfavovtat. To
materialized view ta kpATnoe TN OTIYUT) TTOV QTIAYTNKE.
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Aoknon 20.5 - MaAia dedopéva Kal avavéwon

10 product_sales TNG TIPONYOVLEVNC AOKNONG, TPOCOeTe ta IANPpwUEVT) TapayyeAa TOv TeAATN 26 pe
TPLA Actppato movtikt. EM@AVIOE TN YpAuT) TOL 7TpolovTog amtd To materialized view siptv kat petd asmo
REFRESH.

AYZH

CREATE MATERIALIZED VIEW product_sales AS
SELECT p.id AS product_id, p.name,
sum(oi.quantity) AS units,
sum(oi.quantity x oi.unit_price) AS revenue
FROM order_items AS oi
JOIN orders AS o ON o.id = oi.order_id
JOIN products AS p ON p.id = oi.product_id
WHERE o.status NOT IN ('cancelled', 'refunded')
GROUP BY p.id;

INSERT INTO orders (customer_id, status, created_at)

VALUES (26, 'paid', '2026-06-30 13:00');

INSERT INTO order_items (order_id, product_id, quantity, unit_price)
VALUES (currval(pg_get_serial_sequence('orders', 'id')), 14, 3, 24.90);

SELECT units, revenue FROM product_sales WHERE product_id = 14;
REFRESH MATERIALIZED VIEW product_sales;
SELECT units, revenue FROM product_sales WHERE product_id

14;

AMOTEAEXMA
SELECT 29

INSERT 0 1
INSERT 0 1

units | revenue

9 | 224.10
(1 row)

REFRESH MATERIALIZED VIEW

units | revenue

12 | 298.80
(1 row)

H Mon Eavagridyvel to materialized view, emeidn) kdBe doknon Eekiva amd v KATAOTACT] TOV TEAOLG

g Bewpiag. ITptv amd To REFRESH T TPIA JTOVTIKIA Agimtouy. Metd epgaviovial 0Ta TERUAy I Kat 0T
£o00a.
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KE®AAAIO 21

CTE pe WITH

Aoknon 21.1 - [MAnpwpég ava TrepIPEpEIa

Me &vo CTE, vmtoAoyioe mpota to kKabapod mocd mov mANpwoe KABe meAdTng kal petd aBpoioe to ava
meplpépela katowkiag. Epgavioe mepipépeta, mAnbog meAatmv e mANPwUES Kat GUVOAO, atd TO
UEYAADTEPO GUVOAO.

AYZH

WITH customer_paid AS (
SELECT o.customer_id, sum(pay.amount) AS paid
FROM payments AS pay
JOIN orders AS o ON o.id = pay.order_id
GROUP BY o.customer_id

’
by_region AS (
SELECT t.region, count(x) AS customers, sum(cp.paid) AS paid
FROM customer_paid AS cp
JOIN customers AS ¢ ON c.id = cp.customer_id
JOIN cities AS t ON t.id = c.city_id
GROUP BY t.region

)
SELECT * FROM by_region ORDER BY paid DESC;

AMOTEAEZMA
region | customers | paid

AttikAg | 7 | 18233.60
Kevtpiki Makedovia | 6 | 15901.30
0ecooAia | 4 | 10167.30
KpAtn | 5 | 9150.40
Avtikg EAANGHa | 2 | 5092.60
‘Hre 1pog | 1| 2101.80
NeAondvvnoog | 1| 1158.60
Nétio Aryaio | 1 | 662.50
(8 rows)

O1 meAdteg Ywplg TTOAN XAVOVTAl 0TO join e ToV cities. Av €mperte va petpnbovyv, Ba Eypapeg LEFT JOIN
KO COALESCE(t.region, 'dyvwotn').
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CTE pe WITH

Aocknon 21.2 - [avw aT1roé Tov JECO PO TNG KATNYOPIaG TOUG

Me CTE, vrtoAdy1oe ta £é008a kabe mpolovTog ammod mapayyeiieg tov dev akvpnbnkav ovte emoTpagpnkay
KO TOV HECO OPO TV £00dwV avd katnyopia. Epgavioe ta mpoidovta pe £00da mdvm amo Tov HEGO OpO

NG KATNyopiag Toug.

AYZH

WITH product_revenue AS (

SELECT p.id, p.name, p.category_id, sum(oi.quantity * oi.unit_price) AS revenue

FROM order_items AS oi

JOIN orders AS o ON o.id = oi.order_id

JOIN products AS p ON p.id = oi.product_id
WHERE o.status NOT IN ('cancelled',

GROUP BY p.id

cétegory_avg AS (

SELECT category_id, avg(revenue) AS avg_revenue

FROM product_revenue
GROUP BY category_id

SELECT pr.name, pr.revenue, round(ca.avg_revenue, 2) AS category_avg

FROM product_revenue AS pr

JOIN category_avg AS ca ON ca.category_id = pr.category_id
WHERE pr.revenue > ca.avg_revenue

ORDER BY pr.category_id, pr.revenue DESC;

'refunded')

ANOTEAEZMA

name | revenue | category_avg
Biog katl moAiteia tov AAEEN Zopumd 253.50 192.78
MOTWUEVA XWHATO 228.00 192.78
Mabaivw Python 541.00 430.67
KaBapdg KWO1KaG otnv mMpdEn 456.00 430.67
PostgreSQL o€ BdBog 585.00 562.50
Laptop Pro 16 21790.00 9143.00
066vn 27" 4K 3948.00 1340.00
AKovoT1KA ANC 2647.00 1661.67
Mikpdowvo USB 1785.00 1661.67
Kagpet1épa espresso 2241.00 1173.63
Epyovouilk Kop€KAa 4624.00 2947.33
Fpogeio pvOU1éUEVOL VYOLC 3672.00 2947.33

(12 rows)

Eivat 1o 1810 oynua pe v aoknon 14.2, 0sov o pecog 6pog vitoloyilotav pe correlated subquery. ESo
VITOAOYLdETAL pia POPA AVA KATNYOPia KAl EVOVETAL.
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Aoknon 21.3 - MNMapayyeAia o€ Eva query

Me data modifying CTE, ntpoo0eoe o€ £va query pia apayyeAd pending TOU JTEAATI 26 OTIG 2026-06-30
14:00 pe SVO YPAUUEG, TA TPOTOVTA 5 KAl 6 0€ TOCOTNTA 1 KAl 0TV TPEXOLOA TIUT| Tovg. Eéotpeye to
order_id, TO product_id KOl TNV TIUT TV YPOAUU®DV.

AYZH

WITH new_order AS (
INSERT INTO orders (customer_id, status, created_at)
VALUES (26, 'pending', '2026-06-30 14:00')
RETURNING id

INSERT INTO order_items (order_id, product_id, quantity, unit_price)
SELECT new_order.id, p.id, 1, p.price

FROM new_order

CROSS JOIN products AS p

WHERE p.id IN (5, 6)

RETURNING order_id, product_id, unit_price;

AMOTEAEZMA

order_id | product_id | unit_price

164 | | 32.00

5
164 | 6 | 29.50
(2 rows)
INSERT 0 2

To cross J0IN pe o CTE, mov £xet pia ypauur), @Epvel to vEo id Simha o kaOe mpoidv. Aev yperddetat
currval OUTE OeVUTEPO query.

Aoknon 21.4 - Apx€100£TnON KPITIKWV

@1ae mMvaka reviews_archive Ue TNV 1610 SOLUT) L€ TOV reviews, L€ CREATE TABLE reviews_archive (LIKE reviews).
Metakivnoe o€ auTov HE Eva qUEry TIG KPLTIKEG TTOV YPAPTNKAV 7iptv astd Tov IovA10 Tov 2025 Kat
eneoTpeWe 10 ANO0g Tovg. MeTd EUPAVIOE TTOOEG KPLTIKEG ELEIVAV OTOV reviews.

AYZH

CREATE TABLE reviews_archive (LIKE reviews);

WITH moved AS (
DELETE FROM reviews
WHERE created_at < '2025-07-01'
RETURNING

)
INSERT INTO reviews_archive
SELECT * FROM moved;

SELECT (SELECT count(x) FROM reviews_archive) AS archived,
(SELECT count(x) FROM reviews) AS remaining;
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ANMOTEAEZMA

CREATE TABLE
INSERT 0 23

archived | remaining

23 | 16
(1 row)

H Saypapn) ka1 eloaywyn eivan £va query kat eéva transaction. Av n eloaywyr] arotiyyave, ot
Kkp1Tikeg Sev Ba yavovtav. To LIKE reviews QVTIYPAPEL OTHAEG KA TUITOVG, OY1 OUWG constraints kat
defaults, extdg av to {NTNoEIg e EMAOYEG OTWE INCLUDING ALL.

Aoknon 21.5 - Ti1 BA&rrel TO KUpPIO query

Ye éva query pe CTE, av€noe xatd 5 10 amdbfepa v mpolovinv g Katnyoplag 13 emoTpePovTag id Kat
véo amobepa. Xto KOP1o query epeAavioe yia kKabe tpoidv 1o OVOUA asto TOV products, TO AtOBepa OTTwg To
BAEmer o mivakag kat 1o amoBepa amd TO RETURNING.

AYZH

WITH restocked AS (
UPDATE products SET stock = stock + 5
WHERE category_id = 13
| RETURNING id, stock
SELECT p.name, p.stock AS table_stock, r.stock AS returned_stock
FROM restocked AS r
JOIN products AS p ON p.id = r.id
ORDER BY p.id;

AMOTEAEZMA
name | table_stock | returned_stock
Epyovouilk Kop€kAa | 6 | 11
Mpageio pvOU1COuEVOL Vyoug | 3 8
dwtioTt1kO ypageiov LED | 27 | 32

(3 rows)

O products 0TO KUP10 query PAETEL TNV €1KOVA TPV ATTO TO UPDATE, OTTOTE TO table_stock Elval LIKPOTEPO
Kata 5. Metd to 1éhog Tov query, kabe véo query PA&met tn vEa T
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KE®AAAIO 22

Recursive CTE yia d&vTpa Kal ypA@poug

Aoknon 22.1 - To UTTOOEVTPO TWV NAEKTPOVIKWYV

Epgavioe 0Aeg Tig katnyopieg kAt® amd ta HAekTpovikd, pad pe avty, pe to fabog toug kat
TAEIVOUNUEVES KATA LLOVOTTATL.

AYZH

WITH RECURSIVE tree AS (
SELECT id, name, name AS path, @ AS depth
FROM categories

WHERE name = 'HAeKTpov1Kd'
UNION ALL
SELECT c.id, c.name, t.path || ' / ' || c.name, t.depth + 1

FROM categories AS c
JOIN tree AS t ON c.parent_id = t.id
)
SELECT id, name, depth, path
FROM tree
ORDER BY path;

AMOTEAEZMA
id | name | depth | path
6 | HAekTpovlKd | 0@ | HAekTpOV KA
10 | Hyxog | 1 | HAektpovikd / Hyxog
7 | YnoAoyiotég | 1 | HAektpovikd / YMOAOY10TEG
9 | Nepropepertakd | 2 | HAektpovikd / YmoAoylotég / MNeproepetakd
8 | Laptops | 2 | HAektpovikd / YmoAoyilotég / Laptops
(5 rows)

To anchor Eekiva ard v katnyopia mov pag evéagepet avtl yia tig pideg. O avadpopikog 0pog eivat
akp1Bwg id1og pe mn Bewpia.
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Aoknon 22.2 - Breadcrumb kdfg 1mrpoidvTog

Ta kaBe evepyd mPoiOV NG KATNYOPLAG 4 KAL TN KATNYOPIAS 9 EUPAVIOE TO OVOUA TOV KA TO JIAT|PES

LOVOTTATL TNG KATNYopiag Tov asto T pida.

AYZH

WITH RECURSIVE tree AS (
SELECT id, name AS path
FROM categories
WHERE parent_id IS NULL
UNION ALL
SELECT c.id, t.path ||
FROM categories AS c

"/

"||] c.name

JOIN tree AS t ON c.parent_id = t.id

)
SELECT p.name, t.path
FROM products AS p

JOIN tree AS t ON t.id = p.category_id
WHERE p.active AND p.category_id IN (4, 9)

ORDER BY t.path, p.name;

ANMOTEAEZMA

name

path

KaBapd¢ KWO1KaG otnv mMpdgn
MaBaivw Python

Ruby amé tnv apxn

AcUpuato movtikt

Mnxovi1kd MANKTPOASY 10
086vn 27" 4K

USB-C docking station
Webcam HD

(8 rows)

B1BA{a / TexvoAoyia / Mpoypappatiopdg
B1BA{la / TexvoAloyia / Mpoypaupationdq
B1BA{ia / TexvoAloyia / Mpoypaupatiopdq

HAEKTpPOV LKA
HAEKTPOV LKA
HAEKTPOV LKA
HAEKTPOV LKA
HAgKTpOV LKA

/ YroAoylotég / MNeploepelakd
/ YroAoyloTtég / MNeploepelakd
/ YmoAoy1otég / Neplopepetakd
/ YnoAoyilotég / Neploeperakd
/ YrnoAoylotég / MNeploepelakd

Avti va vtodoyioeig o breadcrumb ywprota yia kaBe mpoiov, 1o CTE gudyvel To HOVOTTATL OADV TOV
KATNYOPI®V Hid (opd Kal To join o @pEpvel SimAa oe kabe mpoiov.
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Aocknon 22.3 - H opdada Twv NwARocewyv

Bpeg 6A0ovg Toug LITANANAOVGE TTOV AVAPEPOVTAL AUECA T EUUETA OTOV LITAANAO 3. Epgpavioe dvoua, B¢on
Ko e7imte60, OTTOL 1 GNUAIVEL AUEDT] AvaPOPA.

AYZH

WITH RECURSIVE team AS (
SELECT id, full_name, title, 1 AS level
FROM employees
WHERE manager_id = 3
UNION ALL
SELECT e.id, e.full_name, e.title, t.level + 1
FROM employees AS e
JOIN team AS t ON e.manager_id = t.id

)

SELECT full_name, title, level
FROM team

ORDER BY 1level, full_name;

AMOTEAEZMA
full_name | title | level
Iwdvva PrAya | Account Manager | 1
YtéAlog Nammdg | Account Manager | 1
BaoiAlkr Ntdkov | Sales Intern | 2
(3 rows)

To anchor Eekiva artd TOUG AUECOVE VPLOTAUEVOUS KL OX1 ATTO TOV 1810 TOV LITAAMNAO 3, 0TTOTE AUTOC
Sev enaVIfETal 0TO ATTOTEAEGLAL.

Aoknon 22.4 - [1éooug £xel a1Td KATW TOU KAOE TTPOICTANEVOG

Ta kaBe VITAAANAO TTOV €XEL TOVAAKIOTOV EVAV VPLOTAUEVO, ELPAVIOE TO OVOLA TOV, TTOGOVG EXEL AUETA
Kl IT000VG OUVOATKA 0€ OAQ Ta emtimteda.

AYZH

WITH RECURSIVE chain AS (
SELECT manager_id AS boss, id AS subordinate, 1 AS level
FROM employees
WHERE manager_id IS NOT NULL
UNION ALL
SELECT c.boss, e.id, c.level + 1
FROM chain AS c
JOIN employees AS e ON e.manager_id = c.subordinate

)

SELECT b.full_name,
count(x) FILTER (WHERE c.level
count(x) AS total

FROM chain AS c

JOIN employees AS b ON b.id = c.boss

GROUP BY b.id

ORDER BY total DESC, b.full_name;

1) AS direct,
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ANMOTEAEZMA

full_name | direct | total

EAévn Mavpidov |
Nikoc AAeEiov |
AnuATteng AaumpémovAog |
Yopia Kwvotavtivov |
Favvng Koppécg |
Iwdvva PrAya |
Katepiva Zageipiov |
(7 rows)

RPRERLRNNWW
RPRRP W

KaBe ypauur Tov chain givat éva {ehyog PoioTAUEVOL KA VPIOTAUEVOL OE 0TTo10017toTe emtimedo. Eival
70 1810 portifo pe 1o root_id NG Bewplag, pe  Stapopd 6T Eekiva amd kabe poioTauevo Kat Ol HOVO
ato Tig pidec.

Aoknon 22.5 - ‘'Ecoda avd Kopu@aia Katnyopia

YtoAdyioe ta €008a asto apayyedieg tov dev akvpmBnkav ovTe emOoTPAPNKAV Yia kKaBe pia amo Tig
Tpelg pideg Tov evpov, padi pe OAEG TIG LTTOKATIYOPIEG TOVG.

AYZH

WITH RECURSIVE tree AS (
SELECT id AS root_id, id
FROM categories
WHERE parent_id IS NULL
UNION ALL
SELECT t.root_id, c.id
FROM categories AS c
JOIN tree AS t ON c.parent_id = t.id

)

SELECT root.name AS root_category,
sum(oi.quantity * oi.unit_price) AS revenue

FROM tree AS t

JOIN categories AS root ON root.id = t.root_id

JOIN products AS p ON p.category_id = t.id

JOIN order_items AS oi ON oi.product_id = p.id

JOIN orders AS o ON o.id = oi.order_id

WHERE o.status NOT IN ('cancelled', 'refunded')

GROUP BY root.name

ORDER BY revenue DESC;

ANMOTEAEZMA

root_category | revenue

HAektpovikd | 48232.10
Initt | 12320.90
B1BA{a | 3680.10
(3 rows)

H Swpoxdpta Sev avnkel oe kauia katnyopia, omote dev petpdel oe kapia pida. H aivoiba twv joins
peta 1o CTE elval amod «toAG» Tpog «Evax» KAl TPOG «TTOAA» LOVO pia popd, omote Sev vmapyet fan
out.
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Aoknon 22.6 - H cuvtouoTepn d1adpoun

Mze Tov mivaka routes Tng Bewplag, Bpeg ) ocvuvtopdTtepn oe mpeg Sradpour asto v Adrva ot
®ecoa)ovikn. Epgavioe ig mpeg kat tn S1adpourn pe ovopata moAewv, OTMG Abfiva / Adpioa / Beccahovikn.

AYZH

WITH RECURSIVE reach AS (
SELECT r.to_city AS city, r.hours::numeric AS total_hours,
'"AGAva / ' || c.name AS route
FROM routes AS r
JOIN cities AS ¢ ON c.id = r.to_city
WHERE r.from_city =1
UNION ALL
SELECT r.to_city, re.total_hours + r.hours, re.route || ' / ' || c.name
FROM routes AS r
JOIN reach AS re ON r.from_city = re.city
JOIN cities AS ¢ ON c.id = r.to_city
) CYCLE city SET is_cycle USING path
SELECT total_hours, route
FROM reach
WHERE city = 2 AND NOT is_cycle
ORDER BY total_hours
LIMIT 1;

AMOTEAEZMA

total_hours | route

6.5 | Aeva / Adpiloa / Beccaiovikn
(1 row)

H avadpoun Bpiokel 0Aeg Tig S1adpopeg xwpig KUKAO KAt TO ORDER BY L€ LIMIT 1 KPATA TN GUVTOUOTEPT).
Yrapyet kan Sradpour| peow Iatpag kat Imavvivewv, stov eival peyaAitepn. Te Heyahovg YpAapoug autn
1N Tpooeyylon eEepevva moAhég Stabpopeg. IMa tétola mpoPAnpata vapyovV eEe181KEVIEVEG
£MEKTAOELG, OTTE 1) pgRouting.
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KE®AAAIO 23

Window functions yia katarag¢n kai top N

Aoknon 23.1 - Amréotaon amrd Tov péoo 6po

Ia ta evepya IPolovVTa TV KATNYOPLOV 12 KAl 13 EUPAVIOE OVOUQA, TIUT, LEOT] TIUT TNG KAaTnyopiag Toug
Kat tn Stapopd g Tiung atd avtny, pe 60o Sexadika.

AYZH

SELECT category_id, name, price,
round(avg(price) OVER (PARTITION BY category_id), 2) AS category_avg,
round(price - avg(price) OVER (PARTITION BY category_id), 2) AS diff
FROM products
WHERE active AND category_id IN (12, 13)
ORDER BY category_id, price DESC;

AMOTEAEZMA
category_id | name | price | category_avg | diff

12 | Kagetiépa espresso 249,00 115.97 133.03

12 | ZeT payoiplwv 64.00 115.97 -51.97

| | | |
12 | Bpaothpag | 34.90 | 115.97 | -81.07
I I I I
I I I I
I | | |

13 Fpoageio pvOu1léuevov Vyouvg | 459.00 263.33 195.67
13 EpYOVOUlKH KOpEKAQ 289.00 263.33 25.67
13 | dwtiotiké ypageiov LED 42.00 263.33 | -221.33

(6 rows)

H window function ypnouosmotleital péoa oe apOuntikn Ekppaon omwg kabe AAAN Ti).

Aoknon 23.2 - Kardara¢n picwv avd TuRHa

TNa kaBe vTAANAo pe TuNUa kot podo ep@avioe Tunua, ovoua, uiobo kat m Heon tov ool Tov peoa
OTO TUTLA, ATTO TOV LYNAOTEPO, LLE dense_rank.

AYZH

SELECT department, full_name, salary,
dense_rank() OVER (PARTITION BY department ORDER BY salary DESC) AS position
FROM employees
WHERE department IS NOT NULL AND salary IS NOT NULL
ORDER BY department, position;
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AMOTEAEZMA
department | full_name salary | position
Amo8nkn AnuAtpng AaumnpdmovAog | 6200.00 1
AmoBnkn Idvvng Koppég 1800.00 2
Amo®nkn Oavdong Mméng 1750.00 3
Amno8nkn Xpiotiva ABavaciov 1650.00 4
Atoiknon EAévn Mavpidov 9500.00 1
NMwARce1g Topila Kwvotavtivov 7000.00 1
MwARoe1g Iwdvva PrAya 3100.00 2
NMwARcE1g YtéAtog Nommndg 2900.00 3
NwARce1g BaoiA1kf Ntdkov 1100.00 4
TexvoAloyia | Nikog AAeEiov 8200.00 1
TexvoAoyia | Mapiva ZtaBomovAov 4400.00 2
TexvoAoyia | Katepiva Zageipiov 4200.00 3
Texvohoyia | AyyeAdog dwtiov 3900.00 4
TexvoAoyia | NéEtpog Xatlhg 2100.00 5
(14 rows)

Window functions yia kataragn kai top N

Ynv AmoBnkn o1 Vo amoBnkaplol €xovv Sraopetiko obo, ondte kABe Beon £xel Evav vTdAnAo. Me
1o0oBabuia to dense_rank Ba €61ve v 181a Beon kat o emopevog Sev Ba mdovioe ap1Buo.

Aoknon 23.3 - O1 500 KaAUTEpPOI TTEAATEG KAOE TTEPIPEPEING

Ta kaBe meprpépera ep@avioe Tovg SVO TEAATES e TA TTEPIOCOTEPA £000A A0 TAPAYYEALEG TTOL OV
akvpmOnkav ovte emotpagnkav. Eppavioe meprpépeia, Beom, dvopa kal €00da.

AYZH

WITH spent AS (

SELECT c.id, c.first_name, c.last_name, t.region,
sum(oi.quantity x oi.unit_price) AS revenue

FROM customers AS c
JOIN cities AS t ON t.id = c.city_id
JOIN orders AS o ON o.customer_id = c.id

JOIN order_items AS oi ON oi.order_id = o.id
WHERE o.status NOT IN ('cancelled',

GROUP BY c.id, t.region

),
ranked AS (

'refunded')

SELECT *, row_number() OVER (PARTITION BY region ORDER BY revenue DESC, id) AS pos

FROM spent

SELECT region, pos, first_name, last_name,

FROM ranked

WHERE pos <= 2
ORDER BY region, pos;
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AMOTEAEZMA
region | pos | first_name | last_name | revenue
ATT1KA 1 | ZTtéAlog KovTtooUKoGg 7291.60
ATT1KA 2 | Moavaywwtng | BaoiAeiov 4401.80
AvTik EANGDQ 1 | Kwotoag Anuntpiov 3449.90
AvTik EAAGDa 2 Bavdong Kapay 1dvvng 1642.70
‘Hne 1pog 1 | Iwdvva Moo 2101.80
feoocaiia 1 | Zogpia AANeE{ov 7946.20
OeooaAia 2 | AQunTpa Kwvotavtivov | 1101.10
Kevtpiki Makedovia 1 | Fwwpyog MamnadénovAog | 6630.00
Kevtpiki Makedovia 2 | BaoiAng Avtwviov 5177.50
Kpritn 1 | Katepiva ITavpov 3786.20
KpAtn 2 | Avootaoia rewpyiov 2816.50
Nétio Aryaio 1 | Zmopog MapKkAmovAog 662.50
MeAonévvnoog 1 | EvayyeAia XpiotodovAov | 1158.60
(13 rows)

Avo Bruata. Ipota to aggregate ava eAdTn, LETA 1 Katdtaln ava mepupepetd. To id 0TO ORDER BY TOU
mapaBupov omael Tig mbaveg 10ofabpieg.

Aoknon 23.4 - Mepidio kaBe TrapayyeAiag

INa Tig mapayyeAieg Tov meAQTn 13 eUPAVIOE id, a&la Kal To T0000TO NG a&lag 0To GUVOAO TV
TAPAYYEAL®V TOV TTEAATT, e Eva SekadIKO.

AYZH

SELECT order_id, total,
round(100 * total / sum(total) OVER (), 1) AS pct
FROM (SELECT oi.order_id, sum(oi.quantity * oi.unit_price) AS total
FROM order_items AS oi
JOIN orders AS o ON o.id = oi.order_id

WHERE o.customer_id = 13
GROUP BY oi.order_id) AS t

ORDER BY order_id;

AMOTEAEZMA
order_id | total | pct
20 | 114.90 | 3.0
35 | 690.80 | 18.2
40 | 2527.50 | 66.8
41 | 289.00 | 7.6
82 | 164.00 | 4.3
(5 rows)

To ovErR () Ywpig partition apkel, ylati To WHERE €xel 1181 kpatroel povo evav seAdtn. I'a moAhovg
mehateg Ba €ypapeg OVER (PARTITION BY customer_id).
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Aoknon 23.5 - AITTAéG KPITIKEG pE row_number

Bpeg pe row_number TIG KPITIKEG 10V SeV glvat 1) 7110 TPOCE@ATI Yid TO (EVYOC TTPOIOVTOG KAl TTEAATI) TOUG.
Eu(p('lVIOS id, product_id, customer_id KOl created_at.

AYZH

SELECT id, product_id, customer_id, created_at
FROM (SELECT id, product_id, customer_id, created_at,
row_number() OVER (PARTITION BY product_id, customer_id
ORDER BY created_at DESC, id DESC) AS rn
FROM reviews) AS r
WHERE rn > 1;

AMNOTEAEZMA

id | product_id | customer_id | created_at

25 | 11 | 2 | 2025-07-18 10:03:00+03
(1 row)

Eivat 1o 1610 tpoPAnua pe tnv aoknor 17.3, mov to EAvoe pe exists. ESw n Avor yevikebetal ebkola. Av
nBeieg va kpatnoeig tig dvo mo tpooPateg, Oa eypapeg rm > 2.

Aoknon 23.6 - TeTapTnUOpPIA TTPOIOVTWYV

XmPLOE TA EVEPYA TTPOIOVTA LLE KATNYOPIA 0€ TEGOEPIS OUASES KATA Tur), LE TNV 1 yia ta akpifotepa.
Epgpavioe yia kaBe opdda to An00g, T kpdTeEPT KAl TN HEYAAVTEPT) TIUT).

AYZH

SELECT quartile, count(x) AS products, min(price) AS min_price, max(price) AS max_price
FROM (SELECT price, ntile(4) OVER (ORDER BY price DESC) AS quartile
FROM products
WHERE active AND category_id IS NOT NULL) AS q
GROUP BY quartile
ORDER BY quartile;

AMOTEAEZMA

quartile | products | min_price | max_price

1] 7 | 249.00 | 2199.00

2 | 7 | 64.00 | 229.00

3 7 | 34.90 | 59.00

4 | 7 | 9.90 | 32.00
(4 rows)

Ta 28 mpoidvta xwpidovral o t€0oeptg ouadeg Twv entd. ‘Otav to mAn0og dev Srarpeital akpifag, ot
TPOTEG OUASES TALPVOLV Lid YPAUUT) TAPATTAV®.
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Aoknon 23.7 - H Tpitn TrapayyeAia KABe TreAGTN

Ta Tovg eAATEG 1 EWG 6 EUPAVIOE TNV TPLTI XPOVOAOYIKA JTAPAYYEAQ TOVG LE id KAl UEPOUNVIaL.

AYZH

WITH numbered AS (
SELECT customer_id, id, created_at,

row_number() OVER (PARTITION BY customer_id ORDER BY created_at, id) AS n

FROM orders

WHERE customer_id BETWEEN 1 AND 6

)
SELECT customer_id, id, created_at::date

FROM numbered
WHERE n = 3

ORDER BY customer_id;

AMOTEAEZMA
customer_id | id | created_at
1| 12 | 2025-03-25
2 | 23 | 2025-05-15
3 | 32 | 2025-07-29
4 | 61 | 2025-11-26
5 | 51 | 2025-10-27
6 | 26 | 2025-06-18

(6 rows)

Me DISTINCT ON Ba Emmaipveg LOVO TNV P ypapun kabe opadag. To row_number 0oL Sivel omoladnmote

B¢on.
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KE®AAAIO 24

Window functions pe frames, LAG kai

LEAD

Aoknon 24.1 - ZwpeuTiKa €00da avd uRva

Epgpavioe yia ke puniva tov 2026 ta ¢0oda amd mapayyeiieg mov Sev akvpmBnkav oUte emoTpaPnKav
KAl TO OWPEVTIKO CUVOAO QITO TNV APXT) TOV £TOVC.

AYZH

WITH monthly AS (

SELECT date_trunc('month', o.created_at)::date AS month,
sum(oi.quantity *x oi.unit_price) AS revenue

FROM orders AS o

JOIN order_items AS oi ON oi.order_id = o.id
WHERE o.status NOT IN ('cancelled',
AND o.created_at >= '2026-01-01'

GROUP BY 1

)
SELECT month, revenue, sum(revenue) OVER (ORDER BY month) AS ytd

FROM monthly
ORDER BY month;

'refunded')

AMOTEAEZMA
month | revenue | ytd

2026-01-01 | 1860.80 | 1860.80
2026-02-01 | 3747.20 | 5608.00
2026-03-01 | 1599.20 | 7207.20
2026-04-01 | 4026.50 | 11233.70
2026-05-01 | 10338.80 | 21572.50
2026-06-01 | 9074.90 | 30647.40
(6 rows)

KaBe punvag epgavidetan pia popd, onote Sev vmapyouvv 1oofadpieg kat n TpoemAoyr) RANGE Sivel To

1610 pe To Rows.
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Window functions pe frames, LAG kai LEAD

Aoknon 24.2 - AIaCTAPATA AVANECO OE AYOPES

Ta tov eAatn 1 eu@avioe kAOe apayyeAia (e NUEPOUNVIA KAL TIG TIUEPES ATTO TNV TIPOTYOVLEVT). ZTNV

PO Tapayyeiia Sei&e 0 avti yia @.

AYZH

SELECT id, created_at::date AS day,
created_at::date — lag(created_at::date, 1, created_at::date)

FROM orders

WHERE customer_id = 1
ORDER BY created_at;

OVER (ORDER BY created_at) AS days_since_previous

AMOTEAESMA
id | day | days_since_previous
10 2025-03-18 0
11 2025-03-19 1
12 2025-03-25 6
17 | 2025-04-24 30
21 | 2025-05-08 14
29 | 2025-07-13 66
57 2025-11-19 129
58 2025-11-21 2
76 | 2026-01-10 50
91 | 2026-02-23 44
122 2026-05-18 84
129 | 2026-05-26 8

(12 rows)

To tpito OpLOUA TOL lag elval i) Tiur Otav Sev vapyet ponyovpevn ypauun. ESeo eivar ) idia

nuepounvia, omodte 1 Stapopd Byaiver O.

Aoknon 24.3 - MeTtaSoAnR a1ré uAva o€ pAva

Eavaypawe T LETABoAT TV e00dwv arto pnva oe unva g Bewpiag pe eva CTE yia ta pnviaia €6oda.
Epgavioe pnva, €6o8a, £008a Tov TPONYOVUEVOL piva KAl T0000TO HETABOANG LE Eva Sekadiko.

AYZH

WITH monthly AS (

SELECT date_trunc('month', o.created_at)::date AS month,
sum(oi.quantity * oi.unit_price) AS revenue

FROM orders AS o

JOIN order_items AS oi ON oi.order_id = o.id
WHERE o.status NOT IN ('cancelled', 'refunded')

GROUP BY 1

)
SELECT month,

revenue,

AND o.created_at >= '2026-01-01'

lag(revenue) OVER (ORDER BY month) AS previous,

round(100 * (revenue / lag(revenue) OVER (ORDER BY month) - 1), 1) AS change_pct

FROM monthly
ORDER BY month;
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AMOTEAEZMA
month | revenue | previous | change_pct
2026-01-01 | 1860.80 | 2 | @
2026-02-01 | 3747.20 | 1860.80 | 101.4
2026-03-01 | 1599.20 | 3747.20 | -57.3
2026-04-01 | 4026.50 | 1599.20 | 151.8
2026-05-01 | 10338.80 | 4026.50 | 156.8
2026-06-01 | 9074.90 | 10338.80 | -12.2
(6 rows)

To CTE kavel to aggregate kat to KUplo query tn ovykpion. Kabe Ekppaon £xet ma Eva povo eminedo.

Aocknon 24.4 - EBoopadiaiog KIVOUUEVOG HECOG

TNa g nuépeg tov Iovviov 2026 e TapayyeMeg, ELPAVIOE TA £00SA KAL TOV HECO OPO TWV ETOOWY TWV
NUEPQOV LE TAPAYYEAEG HEGA OTIG ETTTA TEAEVTAIEG UEPOAOYIAKES NUEPES, Ladl pe v Tpexovoa. Kpata
TIC YPAUUES ato Tig 20 Iovviov kat HeTa.

AYZH

WITH daily AS (
SELECT o.created_at::date AS day, sum(oi.quantity * oi.unit_price) AS revenue
FROM orders AS o
JOIN order_items AS oi ON oi.order_id = o.id
WHERE o.status NOT IN ('cancelled', 'refunded')
AND o.created_at >= '2026-06-01"
) GROUP BY 1
smoothed AS (
SELECT day, revenue,
round(avg(revenue) OVER (ORDER BY day RANGE BETWEEN interval '6 days' PRECEDING
AND CURRENT ROW), 2) AS avg_7d
FROM daily

)
SELECT * FROM smoothed WHERE day >= '2026-06-20' ORDER BY day;

AMOTEAEZMA
day | revenue | avg_7d
2026-06-21 | 688.80 | 373.48
2026-06-23 | 751.40 | 428.68
2026-06-24 | 1316.00 | 700.68
2026-06-25 | 109.80 | 582.50
2026-06-26 | 133.50 | 599.90
(5 rows)

To @IATPO TV NUEPHOV pItaivel oe Eexwploto Pripa. Av EUITAIVE 0TO daily, Ol JUEPES TPV ATTO TIG 20
Tovviov Sev Ba vIPYAV YA va utovy 0To frame TV TPOTWV YPUUUMY.

EKAOZH 1.0 - ZEMTEMBPIOX 2026 115



SQL ME POSTGRESQL - AYZEIZ

Aoknon 24.5 - MpwTn Kal TeEAguTaia ayopd

Window functions pe frames, LAG kai LEAD

INa g mapayyeAieg Tov meAATn 6 EPPAVIOE id, UEPOUNVIA, TNV NUEPOUNVIA TNG TTPMTNG KAL TNG

TEAELTALOG TTAPAYYEALQG TOV TTEAATH), XWPIG last_value.

AYZH

SELECT id, created_at::date AS day,
date) OVER (ORDER BY created_at) AS first_day,
date) OVER (ORDER BY created_at DESC) AS last_day

first_value(created_at::
first_value(created_at::

FROM orders
WHERE customer_id = 6
ORDER BY created_at;

ANOTEAEZMA
id | day | first_day | Tlast_day
2 2025-01-19 2025-01-19 2026-06-13
25 | 2025-05-30 | 2025-01-19 | 2026-06-13
26 | 2025-06-18 | 2025-01-19 | 2026-06-13
39 | 2025-09-16 | 2025-01-19 | 2026-06-13
42 | 2025-09-25 | 2025-01-19 | 2026-06-13
45 2025-10-01 2025-01-19 2026-06-13
55 | 2025-11-10 | 2025-01-19 | 2026-06-13
102 | 2026-03-25 | 2025-01-19 | 2026-06-13
121 | 2026-05-17 | 2025-01-19 | 2026-06-13
143 | 2026-06-13 | 2025-01-19 | 2026-06-13
(10 rows)

To first_value pe @Bivovoa oelpd Bpiokel v teAevtaia nuepounvia. To frame exva mavta amod v
TPOTIN ypauun tov partition, omote dev yperdletar va to ala&eig. 'Eva query pmopel va €xel window
functions pe Siagpopetikr oepa.

Aoknon 24.6 - Néoi kai eTravaAapBavouevol TTEAATEG

TMa kaBe prva tov 2026 PETPNOE TOOES TAPAYYEAES ) TAV ] TTPMTI TOL TEAATI TOVE KA TOOEG OX1. Adfe
VITOWT) OAO TO 10TOPIKO, OX1 LOVO TO 2026.

AYZH

WITH numbered AS (
SELECT id, created_at,

row_number() OVER (PARTITION BY customer_id ORDER BY created_at, id) AS n

FROM orders

)

SELECT date_trunc('month', created_at)::date AS month,
count(x) FILTER (WHERE n = 1) AS first_orders,
count(x) FILTER (WHERE n > 1) AS

FROM numbered
WHERE created_at >= '2026-01-01'

GROUP BY 1
ORDER BY 1;
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AMNOTEAEZMA
month | first_orders | repeat_orders
2026-01-01 | 2 | 4
2026-02-01 | 1] 11
2026-03-01 | 2 | 10
2026-04-01 | 1| 8
2026-05-01 | 0 | 20
2026-06-01 | 0 | 29
(6 rows)

H apiBunon yivetal mavw og OAeg TIg mapayyeAieg Kat To GIATPO ToL 2026 0To e€WTEPIKO query. Av To
WHERE T)Tav peoa oto CTE, n mpartn tapayyeAia tov 2026 kaOe maiol meddtn Ba pavotav wg mpmTn
ayopa.
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KE®AAAIO 25

Gaps and islands kal xpovooeipEg
Aoknon 25.1 - MapayyeAieg KABe nuUépag

Epgpavioe yia ka0e nuépa asto 20 ewg 31 Maiov 2026 10 TANH0¢ ToV TapayyeAlmV, 0To1aconmote
KATAOTAOTG, LLE O Y1 TIG UEPES XWPIG TapayyeAieg.

AYEH

SELECT d::date AS day, count(o.id) AS orders

FROM generate_series(date '2026-05-20', date '2026-05-31', interval 'l day') AS d
LEFT JOIN orders AS o ON o.created_at::date = d::date

GROUP BY d

ORDER BY d;

AMOTEAEZMA

day | orders

2026-05-20
2026-05-21
2026-05-22
2026-05-23
2026-05-24
2026-05-25
2026-05-26
2026-05-27
2026-05-28
2026-05-29
2026-05-30
2026-05-31
(12 rows)

PRPRPOSONNRRPOR S

To count(o.id) HETPA HOVO TIG YPAULES 0oL BpeBnke mapayyeAia, omoTe 01 Keveg nuepeg fyaivouv o.
To count (%) Ba €81ve 1 yi1a avtég. To ocUVTONO AVTO query KAvel To join kot TNV opadosoinon og Eva
Bua, xopig CTE.
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Aoknon 25.2 - EBoopadeg Tou 2026

Epgpavioe ta é0o8a kabe efdouadag tov mpmTov TPIUNVOL OV 2026, EEKIVOVTAG atd TN Agvtépa 29
Aexepfpiov 2025, amtd mapayyelieg mov Sev akvpmBnkav ovte emmotpagnkayv. Ot efdopadeg ywpig
€000a JpeTmel va £xouv 0.

AYZH

WITH weeks AS (
SELECT w::date AS week
FROM generate_series(date '2025-12-29', date '2026-03-30', interval '7 days') AS w

weekly AS (
SELECT date_trunc('week', o.created_at)::date AS week,
sum(oi.quantity * oi.unit_price) AS revenue
FROM orders AS o
JOIN order_items AS oi ON oi.order_id = o.id
WHERE o.status NOT IN ('cancelled', 'refunded')
GROUP BY 1

)

SELECT weeks.week, COALESCE(weekly.revenue, @) AS revenue
FROM weeks

LEFT JOIN weekly ON weekly.week = weeks.week

ORDER BY weeks.week;

AMOTEAEZMA

week | revenue
2025-12-29 324.90
2026-01-05 79.90
2026-01-12 0
2026-01-19 | 1149.00
2026-01-26 528.00
2026-02-02 416.60
2026-02-09 | 1584.00
2026-02-16 45.60
2026-02-23 | 1829.90
2026-03-02 844.40
2026-03-09 0
2026-03-16 248.00
2026-03-23 368.00

2026-03-30 54.60
(14 rows)
To date_trunc('week’, ...) Siver ) Asvtepa kabe efdopadag. I' avtod to nuePoAdyIo Eekva amo

AgvuTépa, MOTE TA KAEIO1A TV 610 TAEVPGOV VA TAPLAJOLV.
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Aoknon 25.3 - Keva Tou Mdiou

Bpeg ta Sraotpata tov Maiov 2026 xwpig kapia mapayyeAia, pe apyr, ehog kot An0og nuepawv. Adfe
LITOWN uOVo Tapayyelieg tov Maiov.

AYZH

WITH order_days AS (

SELECT DISTINCT created_at::date AS day

FROM orders

WHERE created_at >= '2026-05-01' AND created_at < '2026-06-01"'
)
SELECT day + 1 AS gap_start, next_day - 1 AS gap_end, next_day - day — 1 AS empty_days
FROM (SELECT day, lead(day) OVER (ORDER BY day) AS next_day FROM order_days) AS t
WHERE next_day - day > 1
ORDER BY gap_start;

AMOTEAEZMA

gap_start | gap_end | empty_days
2026-05-06 | 2026-05-06 | 1
2026-05-08 | 2026-05-08 | 1
2026-05-10 | 2026-05-10 | 1
2026-05-13 | 2026-05-16 | 4
2026-05-19 | 2026-05-20 | 2
2026-05-22 | 2026-05-22 | 1
2026-05-27 | 2026-05-28 | 2
(7 rows)

H \on Sev BAEmEL KEVA TPV ATTO TNV TIPWTN T) LETA TNV TEAELTALA NUEPA LLE TAPAYYEAIES TOL U VA,
apov kel dev vtapyel {evyog Sraboyikmv nuepav. I'ia avtd Ba xpeladdoovy To NuePoAdY10 pe anti
join.

Aoknon 25.4 - To peyaAuTtepo oepi

Bpeg 10 peyaAltepo GUVEXOUEVO S1A0TN LA NUEPDY TOV 2026 LE TOVAGIOTOV pia tapayyelia. Eppavioe
apymn, TeAog kat tAnBog nuepwv. Av vitapyovv woofabuieg, Seie OAa Ta SlaoTHUATA LE TO HEYIOTO UNKOG.

AYZH

WITH order_days AS (
SELECT DISTINCT created_at::date AS day
FROM orders
WHERE created_at >= '2026-01-01'

),
islands AS (
SELECT min(day) AS island_start, max(day) AS island_end, count(x) AS days
FROM (SELECT day, day - row_number() OVER (ORDER BY day)::integer AS island
FROM order_days) AS m
GROUP BY island

)
SELECT * FROM islands

ORDER BY days DESC
FETCH FIRST 1 ROWS WITH TIES;
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ANMOTEAEZMA

island_start | island_end | days

2026-05-23 | 2026-05-26 | 4
2026-06-03 | 2026-06-06 | 4
2026-06-23 | 2026-06-26 | 4
(3 rows)

To p1sTINCT 0T0 Tp@To CTE givan amapaitnto. Av pia nuépa epu@avifotav 0o Ppopeg, To row_number Oa
av&avotav eva n nuepounvia ot To island Ba eomaye ota Svo.

Yrtapyovv tpia oepl TE00APWYV NUEPHOV KA TO WITH TIES Ta Seiyvel oAa. Me LMIT 1 0a €fAemeg povo éva,
xwpig va Eeperg 0T 1oofabuel pe dAAa.

Aoknon 25.5 - O1 cuvedpieg Tou TTEAATN 3

Ta tov TeAd 3 HETPNOE TIG CLUVESPIEG LLE TOV KAVOVA TV 30 Aemttwv. Engavioe to minbog tov
ouvedplav, Tov uEco aplBuo events ava ocuvedpia pe eva dekadikod kat mooeg ouvedpieg mepEXOLV

checkout.

AYZH

WITH flagged AS (
SELECT occurred_at, kind,
CASE WHEN occurred_at - lag(occurred_at) OVER (ORDER BY occurred_at)
<= interval '30 minutes' THEN @ ELSE 1 END AS new_session
FROM events
WHERE customer_id = 3

),

numbered AS (
SELECT *, sum(new_session) OVER (ORDER BY occurred_at ROWS UNBOUNDED PRECEDING) AS session_no
FROM flagged

’
sessions AS (
SELECT session_no, count(x) AS events, bool_or(kind = 'checkout') AS converted
FROM numbered
GROUP BY session_no
)
SELECT count(x) AS sessions,
round(avg(events), 1) AS avg_events,
count(*x) FILTER (WHERE converted) AS with_checkout
FROM sessions;

ANMOTEAEZMA

sessions | avg_events | with_checkout
18 | 4.2 | 8
(1 row)

"Evag meAdtng apkel, 0st0Te T0O PARTITION BY customer_id TNG Oewpiag dev xperadetal. To bool_or Aéel av
TOLAGYLOTOV £va event g ouvedpiag NTav checkout.
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Aoknon 25.6 - MNMeAdTeg TTOU XABNKAV yia KaIpo

Bpeg ta Staotnuata mave amd 120 nuépeg avaueoa o dSvo dradoyikeg mapayyeAieg tov 181ov eAat.
Epgavioe teAatn, nuepounvia mge mpaTng, NUEPOUNVIA TNG ETOUEVNE KAL UEPES, ATTO TO HEYAAVTEPO
Staotnua.

AYZH

SELECT customer_id, day AS from_day, next_day AS to_day, next_day — day AS days
FROM (SELECT customer_id, created_at::date AS day,
lead(created_at::date) OVER (PARTITION BY customer_id ORDER BY created_at) AS next_day
FROM orders) AS t
WHERE next_day - day > 120
ORDER BY days DESC, customer_id;

AMOTEAEZMA
customer_id | from_day | to_day | days
5 | 2025-02-07 | 2025-10-27 262
3 | 2025-09-04 | 2026-04-23 231
18 2025-11-05 2026-06-08 215
4 | 2025-05-02 | 2025-11-26 208
7 | 2025-10-17 | 2026-05-09 204
9 | 2025-04-03 | 2025-10-19 199
8 | 2025-03-28 | 2025-09-30 186
17 2025-12-19 2026-06-08 171
13 | 2025-09-21 | 2026-02-04 136
6 | 2025-11-10 | 2026-03-25 135
6 | 2025-01-19 | 2025-05-30 131
1 2025-07-13 2025-11-19 129
12 2025-07-18 2025-11-19 124
14 2025-12-08 2026-04-10 123
(15 rows)

To PARTITION BY customer_id KPATA TO lead HEOA OTIS TTAPAYYEALEG TOV 1810V medatn. Xwpig auto, 1
teAevtaia mapayyeia evog eAdtn Ba cuykpIvOTAV UE TNV TIPDTI TOV ETOUEVOU.
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KE®AAAIO 26

GROUPING SETS, ROLLUP, CUBE kai pivot

GROUPING SETS, ROLLUP, CUBE «kai

pivot

Aoknon 26.1 - YraAAnAol avd TuApa Kal Béon

Eugpavioe to mAnog kat to abpolopa miobmv twv LITEAANA®Y e TUNUaA, ava Tunua kat 8o, pe
VITOOUVOAQ AVAL TUT LA KA YEVIKO OUVOAO. XPTOUOITOINOE ROLLUP.

AYZH

SELECT department, title, count(x) AS employees, sum(salary) AS payroll
FROM employees
WHERE department IS NOT NULL

GROUP BY ROLLUP (department, title)

ORDER BY department, title;

ANOTEAEZMA

department | title employees payroll
Amo®nkn Amo8nkdpiog 2 3550.00
Amo®nkn 06ny6¢ dilavoung 1 1650.00
AmoBrkn Operations Manager 1 6200.00
Amo8nkn @ 4 | 11400.00
Atoiknon CEO 1 9500.00
Atoiknon @ 1 9500.00
NMwARcE1g Account Manager 2 6000.00
NwARce1g Head of Sales 1 7000.00
NMwARce1g Sales Intern 1 1100.00
NMwARce1g @ 4 | 14100.00
TexvoAoyia | Backend Developer 1 4200.00
Texvohoyia | CTO 1 8200.00
TexvoAloyia | Data Engineer 1 4400.00
TexvoAoyia | Frontend Developer 1 3900.00
(17 rows)

Ot ypappeg pe @ otn 0€omn eivan ta vitooUvold Twv tunuatwv. H tedevtaia, pe @ kat ota dvo, eivat To
yeviko ovvoro. H ta&ivounon Badet to @ oto télog kabe opddag, emeidn) to NuLL Bewpeital peyahutepo

ato kaBe T).
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Aoknon 26.2 - ETiIkéETeg ouvOAWYV

EQavaypaye Ty IIPonyovLUEVT] AOKNOT] MOTE 01 YPALUUEG GUVOADY VA YPAPOULV 6Aa ta Tpuata KOL 6AEG 01
e¢oe1c avtl yia @. Kpata povo tig otneg tunpatog, 6£ong kot Andoug.

AYZH

SELECT CASE WHEN GROUPING(department) = 1 THEN '6Aa ta tpApata' ELSE department END AS department,
CASE WHEN GROUPING(title) = 1 THEN 'OAeg ol Béoeig' ELSE title END AS title,
count(x) AS employees

FROM employees

WHERE department IS NOT NULL

GROUP BY ROLLUP (department, title)

ORDER BY GROUPING(department), 1, GROUPING(title), 2;

AMOTEAEZMA
department | title | employees
Amo8nkn Anoenkdp1log 2
Amo8nkn 06nyo6¢ dilavoung 1
Amo6nkn Operations Manager 1
Amo6nkn OAEC o1 Béoelg 4
Atoiknon CEO 1
Atoiknon OAeCc o1 Béoelg 1
NMwARce1g Account Manager 2
NMwARcE1g Head of Sales 1
MwARoE1g Sales Intern 1
NwARce1g OAec o1 Béoelg 4
TexvoAoyia | Backend Developer 1
TexvoAoyia | CTO 1
TexvoAoyia | Data Engineer 1
TexvoAoyia | Frontend Developer 1

(I7 rows)

TO GROUPING OTO ORDER BY KPATA TIC YPAUUES CUVOAMY OTO TEAOG TNG OpAdag Toug, aveEAPTNTA ATd TO WG
ta&vopeital To KEIUEVO TNG ETIKETAC.

Aoknon 26.3 - KiUog TTAnpwupwyv

Me cUBE, LTTOAOY10€ TO TIAT|00G TV BeTikMV TANPWUGOY avd péBodo kat ava Tpiunvo Tov 2026, pe OGAOVG
TOVG CLVELAGOVE CLVOAWYV. To TPIUNVO va eival aplBpog aTtod 1 Ewg 4.

AYZH

SELECT method, extract(quarter FROM paid_at) AS quarter, count(x) AS payments
FROM payments

WHERE amount > @ AND paid_at >= '2026-01-01'

GROUP BY CUBE (method, extract(quarter FROM paid_at))

ORDER BY method, quarter;
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ANMOTEAEZMA

method | quarter | payments

bank
bank
bank
card
card
card

cod

cod

cod
giftcard
giftcard
giftcard
paypal
paypal

(18 rows)

NERANRFRFAINRINRELRANERE

To extract(quarter ...) gival &va akoun medio g cLVAPTNONG TOL Ke@aAaiov 6. H €k@paot Tov GROUP BY
TPETEL va elvar i81a pe auTrVv TOV SELECT.

Aoknon 26.4 - lMivakag pnvwy Kal pe@édwv

dTaEe pivot pe pia ypapur ava punva tov 2026 kat pia otAn yia o kabapo mooo kabe pebodov
TIANPWUNG card, paypal, bank KAl cod. 'O7tov 8ev vtapyel ood ypawe O.

AYZH

SELECT to_char(paid_at, 'YYYY-MM') AS month,
COALESCE(sum(amount) FILTER (WHERE method
COALESCE(sum(amount) FILTER (WHERE method
COALESCE(sum(amount) FILTER (WHERE method
COALESCE(sum(amount) FILTER (WHERE method

FROM payments

WHERE paid_at >= '2026-01-01'

‘card'), @) AS card,
'paypal'), @) AS paypal,
'bank'), @) AS bank,
‘cod'), @) AS cod

GROUP BY 1

ORDER BY 1;

AMOTEAEZMA
month | card | paypal | bank | cod
2026-01 | 278.90 | 1149.00 | 0 | 103.90
2026-02 | 2357.70 | 128.00 | 0 | 1540.50
2026-03 | 1366.30 | 30.40 | 20.50 | 82.00
2026-04 | 1043.70 | 2208.90 | 773.90 | 0
2026-05 | 6722.70 | 649.00 | 2400.10 | 567.00
2026-06 | 4462.70 | 1013.60 | 817.00 | 1081.70

(6 rows)

To sum 1€ FILTER XwPIG YPapEG SIVELNULL, OTTOTE TO COALESCE £IVAL QITAPAITNTO yia va gpgpavidetar 0. Ot
EMOTPOPES LELWVOLY OWOTA TO 000 NG peBodov Toug.
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Aoknon 26.5 - AIGuECOG avda Katnyopia

INa kabe katnyopia pe evepyd mpoiovTa ePPAVIOE T UEoT Kat T S1apeco Tun tovg, pe SVo Sexadika.
Epgavioe povo tig katnyopieg 0s10v 0 HECOG 0pog Eemepva TN S1AUECO KATA TTEPIOGOTEPO ATTO 10%.

AYZH

SELECT cat.name AS category,
round(avg(p.price), 2) AS mean,
round(percentile_cont(@.5) WITHIN GROUP (ORDER BY p.price)::numeric, 2) AS median
FROM products AS p
JOIN categories AS cat ON cat.id = p.category_id
WHERE p.active
GROUP BY cat.name
HAVING avg(p.price) > 1.1 x percentile_cont(@.5) WITHIN GROUP (ORDER BY p.price)
ORDER BY cat.name;

AMOTEAEZMA
category | mean | median
KouZ {va | 115.97 | 64.00
Neplpepetakd | 128.18 | 89.00
Laptops | 1332.33 | 1149.00
(3 rows)

'Otav 0 uEcog 0pog etvat ToA) Tave astd ) Sidpeco, Atya akpipda spoidovta tpafolv tov HEGo OPO TPOg
Ta Tavw. Xta laptops avtd eival o Laptop Pro 16.

Aoknon 26.6 - H cuvnBiouévn wpa

INa kaBe nuepa g efdouadag, pe 1 Aevtepa, Bpeg TV MPA TNG NUEPAS LLE TIG TTEPLOCOTEPES
TTAPAYYENES, UE mode ().

AYZH

SELECT extract(isodow FROM created_at) AS weekday,
mode() WITHIN GROUP (ORDER BY extract(hour FROM created_at)) AS busiest_hour,
count(x) AS orders

FROM orders

GROUP BY 1

ORDER BY 1;
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AMOTEAEZMA

weekday | busiest_hour | orders
1| 14 | 31
2 | 9 | 23
3| 11 | 21
4 | 8 | 22
5 | 13 | 22
6 | 22 | 15
7 | 22 | 28

(7 rows)

GROUPING SETS, ROLLUP, CUBE kai pivot

'‘Otav 6V0 wpeg 100PaBLOVY, TO mode () EMOTPEPEL TN LIKPOTEPT], APOL S1aPadel TIg TIHES LIE TN OE1PA

TOU WITHIN GROUP.
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KE®AAAIO 27

Arrays ka1 JSONB

Aoknon 27.1 - Mpoidévra ypageiou

Bpeg Ta TpoldvTa ;Tov £X0VV TNV ETIKETA ypage (o T) TV ETIKETA usb-c. EL@AVIOE Ovoua Kt ETIKETEC.

AYZH

SELECT name, tags

FROM products

WHERE tags && ARRAY['ypoageio', 'usb-c']
ORDER BY name;

AMOTEAEZMA

name | tags

Mpageio puvBuilopevov vyovg | {ypageio,epyovouia}
Epyovouilkh KapékAa | {ypageio,epyovouia}
dwT10T1KO ypageiov LED | {ypogeio}

USB-C docking station | {meproeperakd,usb-c}
(4 rows)

To && {NTA TOLAAYIOTOV £va KO1VO aTolyeio. Me @> Ba {nrovoeg kat ta Svo.

Aoknon 27.2 - [MTwANCEIG ava ETIKETA

YtoAdyioe ta tepdyia stov TovAnOnkay yia kafe etikéta mpoldovtog o€ mapayyeAieg smov Sev akvpwOnkav
ovTe emoTpa@nKav. Epgavioe Tig meVTe ETIKETEG LE TA TEPLOCOTEPA TELAYLA.

AYZH

SELECT tag, sum(oi.quantity) AS units

FROM order_items AS oi

JOIN orders AS o ON o.id = oi.order_id

JOIN products AS p ON p.id = oi.product_id
CROSS JOIN LATERAL unnest(p.tags) AS tag

WHERE o.status NOT IN ('cancelled', 'refunded')
GROUP BY tag

ORDER BY units DESC, tag

LIMIT 5;
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AMOTEAEZMA
tag | units
BiBA{o | 135
Aoyoteyvia | 56
MEPLPEPE LOKA | 48
TPOYPAUMATLOUOG | 39
ypage {0 | 36
(5 rows)

"Eva 71poiov [e TPELg ETIKETEG LETPA O TPELS opadeg. AuTo eival 0moTo €5®, APOL POTALE AVA ETIKETA.
To aBporoua OAwV TV Ypauuwy dev eival Opmg Ta CUVOAIKA Tepdy1a, yiati kaBe toANoN peTpd pia
Popa ya kabe eTikéTa.

Aoknon 27.3 - Laptops pe pvAapn

Epgavioe ovoua, pvijun kat amofnkevtko xopo twv laptops e tovAdyiotov 16 GB pvijun, wg
AKEPALOVG, TAEIVOUNUEVA QITO TN LEYAADTEPT] VI UT).

AYZH

SELECT name,
(attrs —>> 'ram_gb')::integer AS ram_gb,
(attrs —>> 'storage_gb')::integer AS storage_gb
FROM products
WHERE category_id = 8
AND (attrs —>> 'ram_gb')::integer >= 16
ORDER BY ram_gb DESC;

AMNOTEAEZMA
name | ram_gb | storage_gb
Laptop Pro 16 | 32 | 1024
Laptop Aero 14 | 16 | 512
(2 rows)

Xwpig TN UETATPOTTT| OE integer, 1] OUYKPLOT) Ba Ntav avapeoa og Kelpeva Kat to '8* >= '16* Ba frav
ainBeg, agpov to 8 £pyetal HETA TO 1 AAPAPTIKA.
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Aoknon 27.4 - O1 cuxvoTepeg avalnTAOEIG

A7t Ta events TOTTOL search, BPeg TG TTEVTE GLYVOTEPES AvANTNOELLS LE TO TAT00G TOVg KAl TTOCOL
S1apopeTiKol TTEAATEG TIG EKAVAY.

AYZH

SELECT payload —>> 'q' AS query, count(x) AS searches,
count(DISTINCT customer_id) AS customers

FROM events

WHERE kind = 'search'

GROUP BY payload —>> 'q'

ORDER BY searches DESC, query

LIMIT 5;
AMOTEAEZMA

query | searches | customers
postgres | 26 | 18
QAKOVOT1KA ANC | 24 | 14
KOXPEKAQ YPOQYELOL | 23 | 15
KOPETLEPQ | 22 | 12
python | 20 | 19
(5 rows)

O1 avadnNTNoELg kapekAa ypage1ov KAL kageTiepa EIVAL XWPIG TOVOUC. To MOUEVO KEPAAALO SelYVEL TTMG TIG
QAVTIOTOIKI(EIG O TTPoiovTa TTapd Ta Aao.

Aoknon 27.5 - MNMeAatng wg JSON

D1ae yia tov edat 13 eva Eyypa@o JSON e TO OVOUATETIMVULO, TNV JTOAN Kl £va array pe Tig
TTAPAYYENEG TOV, OOV KAOE TapayyeAia €Xel id KA UEPOUNVIA WG KEIUEVO YYYY-MM-DD. EpaVioe To pe
jsonb_pretty.

AYZH

SELECT jsonb_pretty(jsonb_build_object(
‘name', c.first_name || ' ' || c.last_name,
'city', t.name,
'orders', jsonb_agg(jsonb_build_object(
'id', o.id,
'date', to_char(o.created_at, 'YYYY-MM-DD'))
ORDER BY o.created_at))) AS doc
FROM customers AS c
JOIN cities AS t ON t.id = c.city_id
JOIN orders AS o ON o.customer_id = c.id
WHERE c.id = 13
GROUP BY c.id, t.name;
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AMOTEAEZMA
doc
{ +
"city": "Xavid", +
"name": "Katepiva Itavpov", +
"orders": [ +
+
"id": 20, +
"date": '"2025-05-04"+
I +
{ +
"id": 35, +
"date": "2025-09-03"+
I +
{ +
"id": 40, +
"date": "2025-09-19"+
I +
{ +
"id": 41, +
"date": '"2025-09-21"+
I +
{ +
Ilidll: 82’ +
"date": '"2026-02-04"+
} +
] +
(1 row)

Arrays kai JSONB

'O)o TO £yypao @Tiayvetal otn Baon e eva query. H epapuoyr) to oteAvel Otmg eival, Ywpig va
ovvapuoioyel JSON amd oM queries.

Aoknon 27.6 - OUpeg o€ YPANMES

Me JISON_TABLE, eu@AVIOe y1a KAOe mpoiov pe KAE1ST ports To Ovopd Tov kat kabe OUpa oe Sikn g ypauun,
pe ) B€on g ot AMota.

AYZH

SELECT p.name, pt.pos, pt.port
FROM products AS p

CROSS JOIN LATERAL JSON_TABLE(p.attrs,

WHERE p.attrs ? 'ports'
ORDER BY p.name, pt.pos;
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ANOTEAEZMA
name | pos | port
086vn 27" 4K | 1 | hdmi
066vn 27" 4K | 2 | usb-c
USB-C docking station | 1 | hdmi
USB-C docking station | 2 | ethernet
USB-C docking station | 3 | usb-a
USB-C docking station | 4 | usb-c

(6 rows)

To FOR ORDINALITY OTO JSON_TABLE KOALVEL O,TL TO WITH ORDINALITY OTO unnest. Ap1Ouel Tig ypapupeg aso to 1.

Aoknon 27.7 - Eyyunon kai agaipeon KA£1d100

Ye &va query, mpoofeoe oTa TPOIOVTA TNG KATNYOPLAG 10 TO KAEIOT warranty_years L€ TIUT) 1 KAl AQPAIPECE
Q7t0 OAA TA TTPOTOVTA TO KAEWSH colors. EL@AVIOE yia TIg YpAUUEG TG KaTnyoplag 10 stov AMagay to
OVOLQ, TNV EYYLNOT) KAl AV £X0UV aKOuT KAe1S colors.

AYZH

WITH changed AS (

UPDATE products

SET attrs = (attrs — 'colors') ||

CASE WHEN category_id = 1@ THEN '{"warranty_years": 1}'::jsonb
ELSE '{}'::jsonb END

WHERE attrs ? 'colors' OR category_id = 10
: RETURNING name, category_id, attrs
SELECT name, attrs —>> 'warranty_years' AS warranty, attrs ? 'colors' AS has_colors
FROM changed
WHERE category_id = 10
ORDER BY name;

AMOTEAEZMA

name warranty | has_colors

AkovoTikd ANC
Hxe{o Bluetooth
Mikpdowvo USB
Mikamn

(4 rows)

R R R

f
f
.[:
f

"Eva UPDATE kavel kat Tig Vo arlayeg. To WHERE TOU UPDATE TTEPIOPILEL TIC YPAUUEG O 00EG AAALOVY
npayuatikd. To CTE tov ke@alaiov 21 emtpenel va Selfeilg Hovo eva HEPOg TwV YPAUUMY IOV
aMaav, xywpig va ennpedoet moleg AAagav.
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KE®AAAIO 28

AvalnTnon KeIJEVou UE regex, trigrams
Kai full text search
Aoknon 28.1 - Email pe ke@aAaia

Bpeg e regular expression toug eAATeG OV TO email Toug TEPIEKEL TOVAAYIOTOV EVA KEPAAAIO AATIVIKO
ypaupa. Eugavioe id kot email.
AYZH

SELECT id, email
FROM customers
WHERE email ~ '[A-Z]';

AMOTEAEZMA

id | email

21 | Giorgos.Papadopoulos@Example.gr
(1 row)

H xAdon [A-z] taupladet pe eva Ke@aiaio ATVIKO YPAULA 0TTOVSTTTOTE O0TO KELEVO, APOV TO HOTIOo
Sev &yel ~ oUte $. To email Tov TeAdTn 21 gival 0 AOYOg TTOL TO KEPAAAO 17 GLTNOE LOVASIKOTNTA pe

lower(email).

Aoknon 28.2 - AvalATnon Xwpig Tovoug
Bpeg ta stpoidvta Tov To Gvoua 1) 1 IEPLYPAPT] TOUG TIEPIEXEL TN AEEN nxeto 1) TN AEEN uikpoguvo, XWPIG va O
evBlaPEPOLVV TOVOL Kat Keaaia.
AYZH

SELECT name

FROM products

WHERE unaccent(name || ' ' || description) ~% 'nxeio|uikpogwvo'
ORDER BY name;

ANMOTEAEZMA

name

Hxeio Bluetooth
Mikpdéowvo USB
(2 rows)
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To ~+ KAvel oUYKPL0T) Xwpig S1aKplon TedMV KAl KEQAAAI®VY KAl TO | OTHAivel «1)» peoa oto regular
expression. To unaccent EQAPUOETAL OTO EVOUEVO KEIUEVO Hid (PpOPA.

Aoknon 28.3 - A6 avadlntnon o€ TTpoiov

TNa kaBe Sragpopetikn avadntnon twv events, fpeg To TPOTOV LE TN LEYAADTEPT) word_similarity AVAUECQ
OTNV AvadiTnon Xpig Tovoug Kat o€ medd KAl 0To GVOUA TOV TTPOIOVTOG X PIg TOVOUS KAl o€ meld.
Epgpavioe povo 6oeg Exovv fabuod tovAdylotov 0.5.

AYZH

WITH queries AS (
SELECT DISTINCT lower(unaccent(payload —>> 'q')) AS q
FROM events
WHERE kind = 'search'

SELECT q.q, best.name, round(best.score::numeric, 2) AS score
FROM queries AS ¢
CROSS JOIN LATERAL (
SELECT p.name, word_similarity(q.q, lower(unaccent(p.name))) AS score
FROM products AS p
ORDER BY score DESC
LIMIT 1
) AS best
WHERE best.score >= 0.5
ORDER BY score DESC, q.q;

AMOTEAEZMA
q | name | score
QKOVOT LKA AkovoTiKd ANC 1.00
QKOVOT1KA anc AKOUVOT1KA ANC 1.00
dwpokapTa Awpokdpta 50€ 1.00
KAPETLEPQA Kapetiépa espresso 1.00
TANKTPOAOY 10 MNYov1kd TMANKTPOASY 10 1.00
laptop Laptop Aero 14 1.00
python MaBaivw Python 1.00
postgres PostgreSQL oe Bdbog 0.89
obovn 4k 086vn 27" 4K 0.75
postgresql BiBAto | PostgreSQL oe Bd6og 0.61
KOUPEKAQ YPAPE 1OV dwt10T1KO Yypageiov LED 0.53
(11 rows)

To LATERAL TOU KEPAAAIOV 14 KPATA TO KAADTEPO TIPOIOV yia kABe avadrnnorn. H avadhmon rarton Sev
Taupladel e Kavéva Laptop, A@OD TA trigrams CUYKPIVOUV XApAKTIPES KAl TO EAANVIKO 71 Oev potadel pe
TO AATIVIKO P.

H avadinon kapekia ypage 1ov KATEANEE 0TO POTIOTIKO. TO word_similarity WPAYVEL TO KOUUATL TOU
OVOUATOG TTOV HO1ALEL TTEPLOOOTEPO LLE OAN TNV AVAdTNOT] KAl TO ypoage tov EIVAL LEYAAVTEPO KOIVO
KOUUATL ato TO kapekia. AV 1) avaditnorn £xel moAheg Ae€eig, to full text search g emopevng evotntag n
n avadinon A&En mpog ALEn Sivouv kaAltepa amoteAéopata. Ta trigrams eivan epyaieio yia Aadn
uEoa o€ pa AEEn.
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Aoknon 28.4 - AittAoeyypa@ég TrTEAATWV

Bpeg {evyn meAaTaV e OHo10TNTA OVOUATETIWVOLOL TOVAAXIOTOV 0.6, A@OU LETATPEWELS TA EAAVIKA
ypdppmu oe AaTviKQ UE translate(lower(unaccent(évopa)), 'oBydeln81kAUVEOTPGGTLOXYW',
'abgdezitiklmnxoprsstyfhpo'). KaBe (edyog pia qopa.

AYZH

WITH names AS (
SELECT id,
translate(lower(unaccent(first_name || ' ' || last_name)),
'aBydelnd1kApvEonpogTuexyw', 'abgdezitiklmnxoprsstyfhpo') AS latin
) FROM customers
SELECT a.id, a.latin, b.id, b.latin, round(similarity(a.latin, b.latin)::numeric, 2) AS score
FROM names AS a
JOIN names AS b ON b.id > a.id
WHERE similarity(a.latin, b.latin) >= 0.6
ORDER BY score DESC;

AMOTEAEZMA

latin | id latin | score

I
giorgos papadopoylos | 21 | giorgos papadopoulos | 0.74
)

id

|
2 |
(1 row

O meAang 2 ka1 0 21 gival 1o 1810 Mpoowo ypappevo oe dvo aipafnta. To self join Tov ke@aiaiov 9

Tovg PBpnke amo v nuepounvia yévvnong. ESo toug Bpioket amd to ovoua. H petaypapn dev eivat
TEAE1A, AAAA apKel yia va avePAacet v opotoTnTa v asto to Op1o.

Aoknon 28.5 - KpITIKEG yia Ka@éE

Me full text search, Bpeg TIg KPITIKEG TTOV AVAPEPOUV KAPETIEPA T) ESPreSSO, TASIVOUTUEVES KATA ts_rank.
Epgavioe id, Titho kat fabpuo pe tpia dSekadika.

AYZH

SELECT r.id, r.title,

round(ts_rank(to_tsvector('greek', r.title || ' ' || r.body), q)::numeric, 3) AS rank
FROM reviews AS r,
websearch_to_tsquery('greek', 'kogetiépa or espresso') AS q
WHERE to_tsvector('greek', r.title || ' ' || r.body) @@ q

ORDER BY rank DESC, r.id;

AMOTEAEZMA
id | title | rank
6 | Espresso cov kagetépla | 0.068
11 | Awappoi | 0.030
(2 rows)
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H A&EN espresso Oev eivar eM VKT, aAA 1| eAMinvikn pUBuomn v kpatd avtovota. H AEEN kapetiepa
Xwpig TOVOULg 0e pia ammd Tig KPrtikeg £yve To 1810 lexeme pe v kagetiépa.

Aoknon 28.6 - ATTooTTaoHATA YIa X0

Bpeg Tig Kp1TIKEG TTOV TTEPIEXOLY TN AEEN TIXOG O€ OTTO1AST)TIOTE HOPPT] KAL ELPAVIOE id KAl ATTOOTIACIA TOV
OOUATOG LE TIG AEEEIG avapeoa o€ [ Ka ].

AYZH

SELECT r.id,
ts_headline('greek', r.body, g, 'StartSel=[, StopSel=]') AS snippet
FROM reviews AS r,
websearch_to_tsquery('greek', 'fxog') AS g
WHERE to_tsvector('greek', r.body) @@ q
ORDER BY r.id;

AMOTEAEZMA

id snippet

db—

2 | KaBapdg [Axog]l oto podcast pag xwpig emimAéov kdpta [Axov].
13 | To nxelo avtéxel vepd Kol dupo. Avvatdcg [Axogl yia to péyeddg Tov.
23 | EEaipetikoG [nxog] Katl umatopla MOV KPATOEL TOAUL.
(37 | 0) [Axogl kaAdg, n €pappoyrn TOL KlvnToLU OpwG €ivatl KakH.
4 rows

To ts_headline ONUASEVEL TIG AEEEIG TOV KEUEVOD TTOL TAIPLALOVV e TO lexeme, dro1a HOPPT) KL AV
gyovv. I'a peyda Kelpeva emoTpePEL HOVO TA KOUUATIA YUP® QIO TA TAPIACUATA.
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KE®AAAIO 29

NMwg atronkevel Ta OedopEva N
PostgreSQL

Aoknon 29.1 - MéyeBog ava ypauuni

Ia kaBe mivaxa tov schema 1ab gppavioe dvoua, TANO0G YPALUDV QIO TOV KATAAOYO KAl pEco peyebog
ypauung oe bytes, SnAadr) péyebog mivaka Sia ypappég, wg akeparo. Ta&vounoe amo to Heyaitepo
uéoo peyebog.

AYZH

SELECT relname,
reltuples::bigint AS rows,
(pg_table_size(oid) / reltuples)::integer AS bytes_per_row
FROM pg_class
WHERE relnamespace = 'lab'::regnamespace AND relkind = 'r' AND reltuples > 0
ORDER BY bytes_per_row DESC;

ANOTEAEZMA
relname | rows | bytes_per_row
products | 50000 | 184
customers | 200000 | 133
events | 1000000 | 112
orders_copy | 100000 | 107
orders | 2000000 | 69
(5 rows)

Ta events £xovv Tn peyavtepn ypaupun, Adyw tov jsonb. To péyebog ava ypaupur) tepthaupdavet kat to
kO0TO¢ TNe Soung, mepimov 24 bytes header ywa kaBe eékdoon ypauung. I'’ avto évag mivakag pe Atyeg
WIKPEG OTIHAEG EXEL TAVTA HEYOADTEPO HEYEDOG amtd To ABpoIoUA TV OTNAGY TOL.

Aoknon 29.2 - H di1eubuvon piag ypapung

Bpeg oe mola 0eMda Tov lab.orders BpiokovTal ol tapayyeiieg 500.000 Kat 2.000.000. To ctid
UETATPETETAL O€ KEIUEVO KAL TO JTTPDTO TOL UEPOG elvar 1 oeAiba.

AYSH
SELECT id, ctid,
split_part(trim(both '()' FROM ctid::text), ',', 1)::integer AS page

FROM lab.orders
WHERE id IN (500000, 2000000);
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AMOTEAEZMA
id | ctid | page
500000 | (4231,8) | 4231

2000000 | (16923,28) | 16923
(2 rows)

Mwg atobnkevel Ta dedopéva n PostgreSQL

H oeAida g tedevtaiag mapayyeAiag eival 1) TEAELTALA TOV TVAKA, KOVTA OTO relpages TOU KATAAOYOU.
H ypauun 6a dA\ade oeAida e To TIp®TO UPDATE JT0UL dev Xwpd otnv 1d1a oeida.

Aoknon 29.3 - Aiaypa@£g Kal Xwpog

3T0 avTiypa@o lab.orders_copy Tng Oewplag, S1&ypawe Tig akvupmueveg mapayyeieg Kol HETPNOE e
pgstattuple {WVTAVEG KAl VEKPES YPAUUES. MEeTA TpEEE VACUUM Ka pHeTpnoe Eava.

AYZH

DELETE FROM lab.orders_copy WHERE status

'cancelled';

SELECT tuple_count AS live, dead_tuple_count AS dead FROM pgstattuple('lab.orders_copy');

VACUUM lab.orders_copy;

SELECT tuple_count AS live, dead_tuple_count AS dead FROM pgstattuple('lab.orders_copy');

AMOTEAEZMA

DELETE 7070

live | dead
_______ +______
92930 | 7070
(1 row)
VACUUM
live | dead
_______ +______
92930 | ]
(1 row)

To DELETE eV HEIWOE TOV XWPO, ATTAQOC oNuadeye ypappeg wg vekpeg. To vacuum Tig kabapioe. H Avor
TPEYEL eKTOG transaction, a@ov To vAcuuM Sev emitpenetan péoa oe transaction block.
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Aoknon 29.4 - NNéoco ocuptmiédeTal To JSON

Ia ta events pe id amd 1 €wg 5, CUYKPLVE TO UEYEDOG TOL payload WG KEIUEVO pE TO HEYEDOC TTOV TIAVEL WG
jsonb OTOV SiOKO, HE octet_length KA1 pg_column_size.

AYZH

SELECT id, payload,
octet_length(payload::text) AS text_bytes,
pg_column_size(payload) AS jsonb_bytes
FROM lab.events
WHERE id <= 5;

AMOTEAEZMA

id | pay load | text_bytes | jsonb_bytes
1 | {"device": "mobile", "product_id": 29433} | 41 | 55
2 | {"device": "mobile", "product_id": 36554} | 41 | 55
3 | {"device": "tablet", "product_id": 16764} | 41 | 55
4 | {"device": "desktop", "product_id": 49381} | 42 | 55
5 | {"device": "tablet", "product_id": 3389} | 40 | 53

Ta pikpa &yypaga to jsonb mavel TeplocOTePo XWPO AITd TO KeIUEVO, emeldn KpaTa Kat T Sour yia
yp1ryopn mtpoofBaot ota kAedia. To TOAST kat ) ovpustieon paivouvy oe Aettovpyia povo otav pia
ypappr) tAnotaoet ta 2 KB.

Aoknon 29.5 - Fillfactor ka1 péyeog

D1age SVo avTiypaPa THV IPOT®V 20.000 TTAPAYYEADV TOV lab.orders, TO lab.ff100 [LE TNV TIPOETNAOYT
KO TO lab. ff70 e fillfactor 70. METPNOE TOOEC S1APOPETIKEG CEMBEG XPNOLOTOI0VV 01 Ypappeg KaBevog,
QUTO TO ctid OMIWG OTNV ACKNON 29.2.

AYZH

CREATE TABLE lab.ff100 AS SELECT x FROM lab.orders WHERE id <= 20000;
CREATE TABLE lab.ff70 (LIKE lab.orders) WITH (fillfactor = 70);
INSERT INTO lab.ff70 SELECT x FROM lab.orders WHERE id <= 20000;

SELECT 'ff100' AS table_name,
count (DISTINCT split_part(trim(both '()' FROM ctid::text), ',', 1)) AS used_pages
FROM lab.ff100
UNION ALL
SELECT 'ff70',
count (DISTINCT split_part(trim(both '()' FROM ctid::text), ',"', 1))
FROM lab.ff70
ORDER BY table_name;
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AMOTEAEZMA
SELECT 20000
CREATE TABLE
INSERT 0 20000

table_name | used_pages

100 | 170
70 | 243
(2 rows)

O mivakag pe fillfactor 70 xpnowomotel mepimov 40% meploootepeg oeAideg, emeldr| kabe oeAMiba yepilet
Hovo wg to 70%. H Abon petpd oeAibeg asmo To ctid kal Ox1 asto to peyebog tov apyeiov. 'Otav
(POPTAOVETAL TTOAAT AN poopia padi, n PostgreSQL peyahmvel To apyeio katd moAAEg oeAiSeg T popa,
OTIOTE TO pg_relation_size UTOPel va mepiexel oeAibeg mov dev Exovv yepioel akoun. O xopog mov pével
etvan yia HOT updates. Eivar pna cuvadayn. Ileproodtepog xmpog kal apyotepa sequential scans yia
Atyotepn SovAeld ota indexes oe kaBe update.
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KE®AAAIO 30

B-tree indexes

Aoknon 30.1 - AvaliiTnon TpoiovTog uE Ovoua

®d11aEe index 0TO name TOU 1ab. products KAl OEIEE e EXPLAIN (COSTS OFF) OTL XPTOLOTTOLEITAL YIa avadiTnon
UE 100 TNTA OTO JIPOTOV 086vn Delta ECC-103.

AYZH

CREATE INDEX products_name_idx ON lab.products (name);

EXPLAIN (COSTS OFF)
SELECT id, price FROM lab.products WHERE name = '086vn Delta ECC-103"';

ANMOTEAEZMA

CREATE INDEX

Index Scan using products_name_idx on products
Index Cond: (name = '086vn Delta ECC-103'::text)

'Eva index oe otAn keluévov pe eAAnviko collation e€umnpetel 100t 1a, Staotnuata kat taivounon e
7o 1810 collation.

Aoknon 30.2 - NMNpoBépata kai collation

Mze 10 index g srponyoduevng AoKNoNg, Se1&e e EXPLAIN OTL TO name LIKE 'Kagetiépa Aero%' OEV TO
xpnotporotel. dTia&e Setitepo index Qe text_pattern_ops Kat Sele OTL TP YPMOLOTOLEITAL.

AYZH

CREATE INDEX products_name_idx ON lab.products (name);

EXPLAIN (COSTS OFF)
SELECT id FROM lab.products WHERE name LIKE 'Kagetiépa Aero%';

CREATE INDEX products_name_pattern_idx ON lab.products (name text_pattern_ops);

EXPLAIN (COSTS OFF)
SELECT id FROM lab.products WHERE name LIKE 'Kagetiépoa Aero%';
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ANMOTEAEZMA

CREATE INDEX

Seq Scan on products
Filter: (name ~~ 'Kagetiépa Aero%'::text)

CREATE INDEX

Bitmap Heap Scan on products
Filter: (name ~~ 'Kogetiépa Aero%'::text)
—> Bitmap Index Scan on products_name_pattern_idx
Index Cond: ((name ~>=~ 'Kagetiépa Aero'::text) AND (name ~<~ 'Kagetiépa Aerp'::text))

Me yAwoo1ko collation n oelpd ta&ivounong dev eival og1pd xapaktnpwv, ooTe eva mpobepa dev
AVTIOTOIYEL 08 GUVEXOUEVO KOoppaTt Tov index. To text_pattern_ops pTIAYVEL index g 01pA XAPAKTPWV,
KATAAMNAO Y10 LIKE 'mp6Bepass'. [0 LIKE 'skoppdtis' kaveva B-tree Sev fonBa. Exkel yperdlovtan ta
trigram indexes Tov kepaAaiov 35.

Aoknon 30.3 - Ta teAeuTaia events evog TTeAATN

®1aée 1o index sov emITPENEl va BPloKovTal Ta TPIa T0 TPOCPATA events Tov JTTEAATN 777 OTOV
lab.events Ywpig ta&vounon. Aeie to plan.

AYZH

CREATE INDEX events_customer_time_idx ON lab.events (customer_id, occurred_at);

EXPLAIN (COSTS OFF)

SELECT id, kind, occurred_at
FROM lab.events

WHERE customer_id = 777
ORDER BY occurred_at DESC
LIMIT 3;

AMOTEAEZMA

CREATE INDEX

Limit
—> Index Scan Backward using events_customer_time_idx on events
Index Cond: (customer_id = 777)

To plan 8ev €xet kouPo sort. To index Sivel Tig ypappeg nén Ta&vounuéveg Kat To Limit OTAUATA HETA

arto tperg. To 1810 index pe pBivovoa oelpd, (customer_id, occurred_at DESC), Ba SovAgvE To 1810, POV
£va B-tree Srapfadetan kat mpog tig Svo katevbBuvoelg.

EKAOZH 1.0 - ZEMTEMBPIOX 2026 142



SQL ME POSTGRESQL - AYZEIX B-tree indexes

Aoknon 30.4 - Sargable pnvag

To query SELECT count(x) FROM lab.events WHERE extract(year FROM occurred_at) = 2025 AND extract(month FROM
occurred_at) = 3 Stafader 6o tov mivaka. Otiale index 0To occurred_at Kot Eavaypape To query wote va
oV ¥pnotuorotel. Agife to plan kat to asotéeoua.

AYZH

CREATE INDEX events_time_idx ON lab.events (occurred_at);

EXPLAIN (COSTS OFF)

SELECT count(x) FROM lab.events

WHERE occurred_at >= '2025-03-01' AND occurred_at < '2025-04-01';

SELECT count(x) FROM lab.events
WHERE occurred_at >= '2025-03-01' AND occurred_at < '2025-04-01"';

AMOTEAEZMA

CREATE INDEX

Aggregate
—> Index Only Scan using events_time_idx on events
Index Cond: ((occurred_at >= '2025-03-01 00:00:00+02'::timestamp with time zone)
AND (occurred_at < '2025-04-01 00:00:00+03"'::timestamp with time zone))

To poavolyto S1otnua Tov Kepaiaiov 6 eival kat 1 sargable popen. H otnAn pével povn g kai
Baon Bpiokel Tnv apyn Tov StaoTnuatog oto index.

Aoknon 30.5 - Partial ka1 unique

3TOV lab. customers, @TIAEE unique index mov eyyvdatat 6Tt Sev vtapyovv Vo meAdteg pe To 1610 email
¥wpig Stakpion keparaiwv. Metd Sokipaoce va mpoobeoelg teAdtn 200001 pe email USER1@EXAMPLE. GR.

AYZH

CREATE UNIQUE INDEX customers_email_ci_idx ON lab.customers (lower(email));

INSERT INTO lab.customers (id, first_name, last_name, email, city, region, created_at)
VALUES (200001, 'Néoc', 'MeAdtng', 'USER1@EXAMPLE.GR', 'A6nva’', 'Attikd', '2026-06-30');
AMOTEAEZMA

CREATE INDEX

ERROR: duplicate key value violates unique constraint '"customers_email_ci_idx"
DETAIL: Key (lower(email))=(userl@example.gr) already exists.
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To email vitapyet 1161 oe medd yia tov eAdatn 1. To unique index otnv ekppaon to evrtorilel. 'Eva
UNIQUE (email) constraint Sev Oa to £PAeme.

Aoknon 30.6 - Index pévo yia avayvwon

®1ae index 7oV EMTPENEL Index Only Scan YO TO (UETY JIOV HETPA TA events avd kind yia tov MApPTIo Tov
2025. Kave vacuum otov miivaka kat Seie to plan.

AYZH

CREATE INDEX events_time_kind_idx ON lab.events (occurred_at) INCLUDE (kind);
VACUUM lab.events;

EXPLAIN (COSTS OFF)

SELECT kind, count(x)

FROM lab.events

WHERE occurred_at >= '2025-03-01' AND occurred_at < '2025-04-01'
GROUP BY kind;

ANMOTEAEZMA

CREATE INDEX
VACUUM

HashAggregate
Group Key: kind
—> Index Only Scan using events_time_kind_idx on events
Index Cond: ((occurred_at >= '2025-03-01 00:00:00+02'::timestamp with time zone)
AND (occurred_at < '2025-04-01 00:00:00+03'::timestamp with time zone))

To occurred_at €ival 1) 0THAN avadrnong Kat o kind TEPIAQuUBAveTal yia va un xpetadetat o mivakag. H
ADoN TpéYEL ekTOg transaction emeidr) to vacuumM Sev emtpémetan peoa o€ transaction block.

TOV lab.orders TO 1510 kKOATT0 Oev Ba eixe amoteAeoua, yati n Oewpia Eépriate 1161 index 0TO created_at.
O1 mapayyehieg eival ypapupéveg otov §i0Ko pe TN 0e1pd TG NUEPOUNVIAC, OTTOTE EVA ATTAO Index Scan
Srafader ovveyoueveg oeAibeg Tov mivaka kat o planner to Bpiokel eAdyiota @ONVOTEPO QO Eva
peyaAttepo covering index. To ke@dAaio 34 e€nyel mmg n Paon EEpet ) 0e1pA TV YPAUUGDV OTOV
Siloko.
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KE®AAAIO 31

AlaBalovrag To EXPLAIN

Aoknon 31.1 - YToAdyio€ TO KOOTOG

YoAOy10e aitd Tov KATAAOYO TO KOOTOC EVOC Seq Scan OTOV lab.products KAl GUYKPLVE TO UE TO EXPLAIN SELECT
* FROM lab.products.

AYZH
SELECT relpages * current_setting('seq_page_cost')::numeric
+ reltuples * current_setting('cpu_tuple_cost')::numeric AS computed

FROM pg_class
WHERE oid = 'lab.products'::regclass;

EXPLAIN SELECT * FROM lab.products;

AMNOTEAEZMA

computed

1616
(1 row)

Seq Scan on products (cost=0.00..1616.00 rows=50000 width=147)

Ta 6Vo vovuepa eivar idia. O planner vtoAoyilel T0 kO0TOG ATtd TO PEYeBOC TOL TMIvaKa KAt TIg
otabepeg kOoTOUE, XWPig va Srafaocel SeSopéva.

Aoknon 31.2 - K6oTog TOU @QiATpou

Agi€e e EXPLAIN TO plan TOU SELECT * FROM lab.products WHERE price > 800. YITOAOYLOE TI) S1apOpA TOV
OLVOAIKOU KOOTOUG asto To plan Tng mponyovuevng AoKnong kat e€ynoe aso ol Epyetal.

AYZH

EXPLAIN SELECT * FROM lab.products WHERE price > 800;

AMOTEAEZMA

Seq Scan on products (cost=0.00..1741.00 rows=2997 width=147)
Filter: (price > '800'::numeric)

To k60T0og ALENONKe KaTA 125, SNAAST] 50.000 YPAUUES £TTL 0.0025, TO KOOTOG TNG OUYKPIONG avd

ypapur) tov opidet 1 pLOUIOT cpu_operator_cost. Ot oeAibeg mmov Srafadovtar eivat iSieg, agpov &va seq
Scan O1afadel OAO TOV TVAKA LE T) XwPIg PIATPO.
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Aoknon 31.3 - Av dev uTTijpXE 10 Seq Scan

Ye transaction, KAVE SET LOCAL enable_segscan = off kKot ei&e To plan TOv SELECT sum(total) FROM lab.orders.
FUVYKPIVE UE TO KAVOVIKO plan kat e€1ynoe T onuaivel n véa ypapun sov epgavidetal.

AYZH

EXPLAIN SELECT sum(total) FROM lab.orders;
SET LOCAL enable_seqscan = off;
EXPLAIN SELECT sum(total) FROM lab.orders;

AMOTEAEZMA

Aggregate (cost=41924.00..41924.01 rows=1 width=32)
—> Seq Scan on orders (cost=0.00..36924.00 rows=2000000 width=6)

SET

Aggregate (cost=41924.00..41924.01 rows=1 width=32)
—> Seq Scan on orders (cost=0.00..36924.00 rows=2000000 width=6)
Disabled: true

To plan guewe 1610, pe ) onueiwor disabled: true. O planner dev eiyxe evaAhaktikr|. Kavéva index Sev
TEPLEXEL TO total ovTe PonBda kAol ouvOnNKN 1) Ta&vounor. To enable_segscan = of f Sev ammayopevel T0
Seq Scan. Agel otov planner va to asto@uyel 0tav ptopel. Amo v PostgreSQL 18 1o plan Seiyvel oot
KOuPo1 emtiAgxOnkav TapoAo sTov NTav AeEVePYOTToUEVOL. To SET LOCAL IOXVEL LOVO UEXPL TO TEAOG TOU
transaction. H AUon exteAeotnke uéoa oe transaction mov avaipédnke.

Aoknon 31.4 - To plan gvég anti join

A€el€e e EXPLAIN (COSTS OFF) TO plan Tov query ov Bpiokel Ta poioVTA TOL lab. products XWPIG KAVEVA
event, ypauUEVO LE NOT EXISTS TTAVM OTO (payload —>> 'product_id')::integer.

AYZH

EXPLAIN (COSTS OFF)
SELECT p.id
FROM 1lab.products AS p
WHERE NOT EXISTS (SELECT 1 FROM lab.events AS e
WHERE (e.payload —>> 'product_id')::integer = p.id);

AMOTEAEZMA

Hash Right Anti Join
Hash Cond: (((e.payload —>> 'product_id'::text))::integer = p.id)
—-> Seq Scan on events e
—> Hash
—> Index Only Scan using products_pkey on products p

To plan 8ev ektelet To subquery yia kaBe mpoiov. O kKOUPOG Hash Right Anti Join EVMVEL TOLG SVO
TVAKES Hia opA KAl KPATA Ta TPolovTa Xwpig taiptl. Eivat 1 petatponr) oe anti join stov avepepe 1o

KEPAAA0 13.
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Aoknon 31.5 - Nolieg oTAAeg KOUBAAG KABe KOUBOG

Me EXPLAIN (VERBOSE, COSTS OFF), &ei&e To plan TOU SELECT city, count() FROM lab.customers GROUP BY city.
Evtomoe moeg otnAeg Stafadet 1o seq Scan.

AYZH

EXPLAIN (VERBOSE, COSTS OFF)
SELECT city, count(x) FROM lab.customers GROUP BY city;

AMOTEAEZMA

HashAggregate
Output: city, count(x)
Group Key: customers.city
—> Seq Scan on lab.customers
Output: id, first_name, last_name, email, city, region, created_at
Query Identifier: 4132498954773243860

To output TOU Seq Scan EXE1 OAEG TIG OTNAES TOL TTIVAKA, AV KA1 XPEIAZETAL LOVO T city. Eival
Bedtiotomoinomn. 'Otav o yoveag Sev amartel kAt AAlo, 0 kOpPog epvd Tn ypapuun omwg eivat ot
0eMda, avti va pTiaget véa ypapuur) pe pia otAn. To HashAggregate atd v Pyadet povo tig 500 oTHAeg
TOL AWTOTEAEOUATOG. H ypapun query Identifier EL@AVIETAL OTAV EIVAL EVEPYT] 1] ETTEKTAOT)
pg_stat_statements, 710V B SovpE 0TO KeEPAAAL0 36.
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KE®AAAIO 32

EXPLAIN ANALYZE ka1 BUFFERS

Aoknon 32.1 - N6oeg oeAideg yia Aiyeg YPOAUMES

Me EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF), O€ife To plan yia ta events tov meAdtn 4242. ®1id&e index oto
customer_id TOU lab.events Kat dei&e to plan Eava. Zvykpive Tig oeAidec.

AYZH

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT id, kind FROM lab.events WHERE customer_id = 4242;

CREATE INDEX events_customer_idx ON lab.events (customer_id);

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT id, kind FROM lab.events WHERE customer_id = 4242;

AMOTEAEZMA

Seqg Scan on events (actual rows=11.00 loops=1)
Filter: (customer_id = 4242)
Rows Removed by Filter: 999989
Buffers: shared read=13659
Planning:
Buffers: shared hit=5 read=1 dirtied=1
Planning Time: 0.127 ms
Execution Time: 34.468 ms

CREATE INDEX

Bitmap Heap Scan on events (actual rows=11.00 loops=1)
Recheck Cond: (customer_id = 4242)
Heap Blocks: exact=11
Buffers: shared read=14
—> Bitmap Index Scan on events_customer_idx (actual rows=11.00 loops=1)
Index Cond: (customer_id = 4242)
Index Searches: 1
Buffers: shared read=3
Planning:
Buffers: shared hit=4 read=1
Planning Time: 0.120 ms
Execution Time: 0.138 ms

Xwpig index n faon SiaPface OAeg Tig 0eAiSeg ToL mivaka yia Alyeg ypaupég. Me index Siafaoce pepikeg

0eAibeg Tov index xat pia oeAiba tov mivaka yia kabe ypauur, a@ov ta events evog eAdtn etvan
OKOPITIIOUEVA.
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Aoknon 32.2 - YroAdyioe atro 1a loops

Me EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF), O€ife To plan yia Tig mapayyeAieg Tmv TEAATOV 150000 WG
150100, pejoin avdusca OTOV lab. customers KOl OTOV lab.orders. ATO TA rows KL TA loops TOU SO(DTSleOI'J
KOUBoV vItoAOY10e TO0EG TTapayyelieg fpeOnkav cuVONKA Kat EAEYEE TO UE count (*).

AYZH

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT o.id

FROM lab.customers AS c

JOIN lab.orders AS o ON o.customer_id = c.id
WHERE c.id BETWEEN 150000 AND 150100;

SELECT count(x)

FROM lab.customers AS c

JOIN lab.orders AS o ON o.customer_id = c.id
WHERE c.id BETWEEN 150000 AND 150100;

AMOTEAEZMA

Nested Loop (actual rows=586.00 loops=1)
Buffers: shared hit=320 read=574
-> Index Only Scan using customers_pkey on customers c (actual rows=101.00 loops=1)
Index Cond: ((id >= 150000) AND (id <= 150100))
Heap Fetches: 0
Index Searches: 1
Buffers: shared hit=3 read=2
—> Index Scan using orders_customer_idx on orders o (actual rows=5.80 loops=101)
Index Cond: (customer_id = c.id)
Index Searches: 101
Buffers: shared hit=317 read=572
Planning:
Buffers: shared hit=20 read=10
Planning Time: 0.245 ms
Execution Time: 1.934 ms

To e0WTEPIKO OKENOG EKTEAETTNKE Hia Ppopd yia kABe Evav artd Toug 101 seAdteg. Ta rows TOL gival o
UECOC OPOC TTAPAYYEAWV ava TieAATH. To yivOuevo Toug e Td loops Sivel To 1810 pe TO count ().
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Aoknon 32.3 - ApKeTH HVAUN Yia éva hash

A€i€e e EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF) TO plan TOU SELECT customer_id, count(x) FROM lab.events
GROUP BY customer_id. MeTd, péoa oto 1610 transaction, KAve SET LOCAL work_mem = '64MB' Kau Sei€e to Eava.
Bpeg 1 aA\ae.

AYZH

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT customer_id, count(x) FROM lab.events GROUP BY customer_id;

SET LOCAL work_mem = '64MB';

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT customer_id, count(x) FROM lab.events GROUP BY customer_id;

ANMOTEAEZMA

HashAggregate (actual rows=198658.00 loops=1)
Group Key: customer_id
Batches: 5 Memory Usage: 8249kB Disk Usage: 11424kB
Buffers: shared hit=11 read=13648, temp read=1210 written=2325
-> Seq Scan on events (actual rows=1000000.00 loops=1)
Buffers: shared hit=11 read=13648
Planning:
Buffers: shared hit=8 dirtied=2
Planning Time: 0.055 ms
Execution Time: 237.733 ms

SET

HashAggregate (actual rows=198658.00 loops=1)
Group Key: customer_id
Batches: 1 Memory Usage: 12313kB
Buffers: shared read=13659
—> Seq Scan on events (actual rows=1000000.00 loops=1)
Buffers: shared read=13659
Planning Time: 0.075 ms
Execution Time: 146.586 ms

Me Alyn UVRUN TO HashAggregate XMPLO€ TIG OUAdeg 0 KoppATIA KA eypaye otov dioko. To Seiyvouv ta
Batches KO TO Disk Usage. M€ mteplo00TEPT LUV OAEG O1 OHASES XwPOUV Hadl Kal TO Batches yivetal 1.

Aoknon 32.4 - Mia ekTignon TToU QO TOXEI

Me EXPLAIN ANALYZE, OUYKPIVE TNV EKTIUNOT KAl TNV TIPAYUATIKOTTA Y10 TOUG TIEAATEG LUE city = 'A6fva’ AND
region = 'KpAtn', EVA OLVOLAGUO TTOV GEV VITAPYXEL.

AYZH

EXPLAIN ANALYZE
SELECT * FROM lab.customers WHERE city = 'A@fva' AND region = 'KpAtn';
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ANMOTEAEZMA

Seq Scan on customers (cost=0.00..6249.00 rows=9544 width=98) (actual time=13.977..13.977 rows=0.00 loops=1)
Filter: ((city = 'A@Ava'::text) AND (region = 'KpAtn'::text))
Rows Removed by Filter: 200000
Buffers: shared read=3249 written=174

Planning Time: 0.100 ms

Execution Time: 13.984 ms

O planner mepipével yiuadeg ypappeg kat Bploket undev. To ywvopevo twv dvo mbavotntav eivat
APKETA Peydro, ald o ouvivaopog eivat advvatog. Eival to 1810 mpofAnua pe mn Bewpia, otnv
avtifetn katevBuvon.

Aoknon 32.5 - EXPLAIN ANALYZE xwpig CUVETTEIEG

Meoa oe transaction, 8&i&e T0 EXPLAIN ANALYZE €VOG UPDATE JTOV KAVEL delivered TIG TAPAYYEAIES shipped TOU
lab.orders. MeTd TO ROLLBACK EAeyEe OTL TO TTANB0G TV shipped Oev AAAAEE.

AYZH

BEGIN;

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)

UPDATE lab.orders SET status = 'delivered' WHERE status = 'shipped';
ROLLBACK;

SELECT count(x) AS shipped FROM lab.orders WHERE status = 'shipped';

AMOTEAEZMA

BEGIN

Update on orders (actual rows=0.00 loops=1)
Buffers: shared hit=17573 read=17997 dirtied=1135 written=37
-> Seq Scan on orders (actual rows=1330.00 loops=1)
Filter: (status = 'shipped'::text)
Rows Removed by Filter: 1998670
Buffers: shared read=16924
Planning:
Buffers: shared read=3 dirtied=1
Planning Time: 0.222 ms
Execution Time: 72.770 ms

ROLLBACK
shipped

1330
(1 row)

To plan Seiyvel evav kOO Update TAV® AITTO TO Seq Scan. TO UPDATE £Y1VE TTPAYLATIKA KA LETA
avapédnke. Xwpig To BEGIN, TO EXPLAIN ANALYZE Oa giye aAha&el Ta Sedopéva.
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KE®AAAIO 33

Joins, aggregates kai parallel query otov
planner

Aoknon 33.1 - A6 nested loop o€ hash join

Me EXPLAIN (COSTS OFF), 8el&e To plan yla Tig mapayyelieg TwV TEAAT®V LLE id A0 150000 £mg 150010 Kal
UeTA amto 1 £ng 50000. EEnynoe yati adae o akyopibuog.

AYZH

EXPLAIN (COSTS OFF)

SELECT o.id FROM lab.customers AS c

JOIN lab.orders AS o ON o.customer_id = c.id
WHERE c.id BETWEEN 150000 AND 150010;

EXPLAIN (COSTS OFF)

SELECT o.id FROM lab.customers AS c
JOIN lab.orders AS o ON o.customer_id
WHERE c.id BETWEEN 1 AND 50000;

1
(@]
-
o

ANMOTEAEZMA

Nested Loop
—> Index Only Scan using customers_pkey on customers c
Index Cond: ((id >= 150000) AND (id <= 150010))
—> Bitmap Heap Scan on orders o
Recheck Cond: (c.id = customer_id)
—> Bitmap Index Scan on orders_customer_idx
Index Cond: (customer_id = c.id)

Hash Join
Hash Cond: (o.customer_id = c.id)
—> Seq Scan on orders o
—> Hash
—> Index Only Scan using customers_pkey on customers c
Index Cond: ((id >= 1) AND (id <= 50000))

INa 11 teAateg, 11 avadntnoelg oto index eival ONVOTEPES AITO TNV AVAYV®OT] OA®WV TWV TTAPAYYEANGDV.

Ta 50.000 TEAATEG, TTOL EXOLV LANOTA TIG TTEPLOCOTEPEG TTAPAYYEAIES, Ol avadntroelg Oa Ntav mapa
moAMég. O planner Stafadetl 6Aeg Tig mapayyeAieg pia @opd kat kavel hash join, pe maparAnAiopo.
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Aoknon 33.2 - Batches o¢ hash join

Méoa o€ transaction pe SET LOCAL work_mem = 'IMB' KOl XWPIG TTAPAAANAIOUO, Sel&e e EXPLAIN (ANALYZE, COSTS
OFF, TIMING OFF) TO join OA@V TV TTAPAYYENQOV LE OAOVG TOUG TTEAATEG TTOV LETPA TTAPAYYEAEG AVA
nepupepera. Eviomoe to mAnbog twv batches.

AYZH

SET LOCAL work_mem = '1IMB';
SET LOCAL max_parallel_workers_per_gather = 0;

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)

SELECT c.region, count(x)

FROM lab.orders AS o

JOIN lab.customers AS c ON c.id = o.customer_id
GROUP BY c.region;

AMOTEAEZMA

SET
SET

HashAggregate (actual rows=9.00 loops=1)
Group Key: c.region
Batches: 1 Memory Usage: 32kB
Buffers: shared read=20173 written=1963, temp read=6021 written=6021
—> Hash Join (actual rows=2000000.00 loops=1)
Hash Cond: (o.customer_id = c.id)
Buffers: shared read=20173 written=1963, temp read=6021 written=6021
-> Seq Scan on orders o (actual rows=2000000.00 loops=1)
Buffers: shared read=16924 written=36
—> Hash (actual rows=200000.00 loops=1)
Buckets: 32768 Batches: 8 Memory Usage: 1674kB
Buffers: shared read=3249 written=1927, temp written=962
-> Seq Scan on customers c (actual rows=200000.00 loops=1)
Buffers: shared read=3249 written=1927
Planning:
Buffers: shared hit=18 read=1 dirtied=1 written=1
Planning Time: 0.083 ms
Execution Time: 570.532 ms

O mivakag KATAKEPUATIOUOV TV 200.000 TEAATOV dev Xwpd o 1 MB, 0710Te TO Hash XwploTnKe o€

7t10A\A batches. Kat o1 600 €igodot ypa@tnkayv o€ tpoompiva apyeia, 0mwe QpaiveTal 0Td temp TMV
buffers.
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Aoknon 33.3 - Semi join

Me EXPLAIN (COSTS OFF) Xwpig taparnAiouo, ei&e to plan yia to mAn0og twv TeAAT®V TOU lab. customers
IOV £(OVV TOVAAYIOTOV Hid TTAPAYYEAIA TTAV® ATTO 1400 EVP®, L€ EXISTS.

AYZH

SET LOCAL max_parallel_workers_per_gather = 0;

EXPLAIN (COSTS OFF)
SELECT count(x)
FROM lab.customers AS c
WHERE EXISTS (SELECT 1 FROM lab.orders AS o
WHERE o.customer_id = c.id AND o.total > 1400);

AMOTEAEZMA

SET

Aggregate
—> Hash Join
Hash Cond: (c.id = o.customer_id)
—> Index Only Scan using customers_pkey on customers c
—> Hash
—> HashAggregate
Group Key: o.customer_id
-> Seq Scan on orders o
Filter: (total > '1400'::numeric)

"Eva semi join Oa ftav o tpo@avng 6popog, arrd o planner Bprke pOnvotepo dAlov. Bpiokel mpota Tig
TapayyeAeg Tave amo 1400 €VPQ, KPATA TOUG LOVASTKOUG TTEAATES TOVG |LE HashAggregate KA KAVEL
KAVOVIKO join [ TOV lab. customers. Ol akpifEg mapayyelieg eival Alyeg, omoTe 1 AlOTA TV TTEAATWV TOUG
elvan pkpr). O planner petatpenel eheVBepa va semi join o€ kavoviko join o0Tav pmopel va eyyuvn et
o1t dev Ba Suthaoctaotolv Ypauueg.

Aoknon 33.4 - Merge join amré duo indexes

Meoa oe transaction, asevepyoroinoe to hash join kat Tov mapaAAnAiopo kat Sei€e e EXPLAIN (COSTS OFF)
7o plan ya to dfpoopa Twv mapayyeAimv avda epipepeia. Evtomaoe amd mob epyetan n ta&vounon kabe
£10050v.

AYZH

SET LOCAL enable_hashjoin = off;
SET LOCAL max_parallel_workers_per_gather = 0;

EXPLAIN (COSTS OFF)

SELECT c.region, sum(o.total)

FROM lab.customers AS c

JOIN lab.orders AS o ON o.customer_id = c.id
GROUP BY c.region;
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ANMOTEAEZMA

SET
SET

HashAggregate
Group Key: c.region
—> Merge Join
Merge Cond: (c.id = o.customer_id)
—> Index Scan using customers_pkey on customers c
—> Index Scan using orders_customer_idx on orders o

O teAdteg £pyovtal TAEvounUEVOL artO TO customers_pkey KA Ol JTAPAYYEAIEC QITO TO orders_customer_idx.
Kavévag koupog sort dev xperadetan pty astd To merge join.

Aoknon 33.5 - [16co1 workers

Me EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF, BUFFERS OFF), O€ife To plan yia to dBpoioua OA®V TeV total TOU
lab.orders, JIPOTA LLE TNV TIPOETAOYT] KA LETA O€ transaction pe SET LOCAL max_parallel_workers_per_gather =
4.

AYZH

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF, BUFFERS OFF)
SELECT sum(total) FROM lab.orders;

SET LOCAL max_parallel_workers_per_gather = 4;

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF, BUFFERS OFF)
SELECT sum(total) FROM lab.orders;

AMOTEAEZMA

Finalize Aggregate (actual rows=1.00 loops=1)
—> Gather (actual rows=3.00 loops=1)

Workers Planned: 2

Workers Launched: 2

-> Partial Aggregate (actual rows=1.00 loops=3)

—> Parallel Seq Scan on orders (actual rows=666666.67 loops=3)

Planning Time: 0.030 ms
Execution Time: 39.636 ms

SET

Finalize Aggregate (actual rows=1.00 loops=1)
-> Gather (actual rows=4.00 loops=1)

Workers Planned: 3

Workers Launched: 3

—> Partial Aggregate (actual rows=1.00 loops=4)

—> Parallel Seq Scan on orders (actual rows=500000.00 loops=4)

Planning Time: 0.029 ms
Execution Time: 31.050 ms

Me Vv mtpoemroy) ektereéotnkav Svo workers. Me 0plo 1eécoepa, o planner {ftnoe 660LG Kpivel
KatdANAovug yia to péyebog tov mivaka, sov pmopel va eivatl Atyotepot and 1€ooepig. Ta Workers Planned

EKAOZH 1.0 - ZEMTEMBPIOX 2026 155



SQL ME POSTGRESAQL - AYZEIX Joins, aggregates kai parallel query oTov planner

KOl Workers Launched LITOPEL va Sragpépouy, av o server Sev €xel dtabeaovg workers tn otiyun g
EKTEAEONG.
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KE®AAAIO 34

Statistics kal eKTIMAOEIG

Aoknon 34.1 - H kKatavopn TwWV KATAOTACEWV

Ep@avioe asmo To pg_stats TIG CUXVES TIUEG TOU status TOV lab.orders LLE TIG GUXVOTNTEG TOVG. ZUYKPIVE TEQ
L€ TA TTPAYLATIKA TTO000TAL.

AYZH

WITH estimated AS (
SELECT t.value, round(t.freq::numeric, 4) AS sample_freq
FROM pg_stats AS s,
unnest(s.most_common_vals::text::text[], s.most_common_freqs) AS t(value, freq)
WHERE s.schemaname = 'lab' AND s.tablename = 'orders' AND s.attname = 'status'

)

actual AS (
SELECT status, round(count(x) / 2000000.0, 4) AS real_freq
FROM lab.orders
GROUP BY status

SELECT e.value, e.sample_freq, a.real_freq
FROM estimated AS e

JOIN actual AS a ON a.status = e.value
ORDER BY a.real_freq DESC, e.value;

AMOTEAEZMA
value | sample_freq | real_freq
delivered | 0.8983 | 0.8983
cancelled | 0.0699 | 0.0697
refunded | 0.0299 | 0.0299
paid | 0.0007 | 0.0007
pending | 0.0007 | 0.0007
shipped | 0.0007 | 0.0007
(6 rows)

O1 oLYVOTNTEG TOL SelyuaTog elval KOVTA OTIC TPpAyHaTikeG. Ot otavieg TIUES, OTTWG TO pending, EXOLV TN
UEYAAVTEPT) OXETIKT] ATTOKALOT], APOV EUPAVIOTNKAV AYEG POPES LECA OTIG 30.000 YPAUUES TOV
Setypatog.

Aocknon 34.2 - EKTiynon yia éva diaoTnua
Me EXPLAIN ANALYZE, OUYKPIVE EKTIUNOT] KA TIPAYUATIKOTITA Y10 TIG TTAPAYYEAES UE total > 1400.

AYZH

EXPLAIN ANALYZE SELECT id FROM lab.orders WHERE total > 1400;
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ANMOTEAEZMA

Seq Scan on orders (cost=0.00..41924.00 rows=48505 width=8) (actual time=0.090..113.086 rows=48284.00 loops=1)
Filter: (total > '1400'::numeric)
Rows Removed by Filter: 1951716
Buffers: shared hit=59 read=16865 written=35
Planning:
Buffers: shared hit=8
Planning Time: 0.039 ms
Execution Time: 114.005 ms

H extipunon Pyaivel asto to 10Toypaupa tng OTHANG total KAl elval KOVTA otV paypatkotnta. Ta
oToypappata SovAevovy KaAd yia pia otnAn. Ot actoyieg eppavifovtal Kuping o€ CLVEVATHOVS
OTNAGV KAl 08 EKPPAOELG.

Aoknon 34.3 - Statistics yia pia Ekgpaon

Aei&e e EXPLAIN TNV EKTIUNOT Y1 TOVG TEAATEG TOV lab. customers € lower(email) LIKE 'useris'. dT1aEE
extended statistics tavw otV EKQPAOT) lower(email), TPEEE ANALYZE ko Sele Eava v ektiunon. Métpnoe
KOl TIQ TTPAYLATIKEG YPAUUEGS.

AYZH

EXPLAIN SELECT id FROM lab.customers WHERE lower(email) LIKE 'userl%';

CREATE STATISTICS lab.customers_email_lower ON (lower(email)) FROM lab.customers;
ANALYZE lab.customers;

EXPLAIN SELECT id FROM lab.customers WHERE lower(email) LIKE 'userils';
SELECT count(x) FROM lab.customers WHERE lower(email) LIKE 'userl%';

ANMOTEAEZMA

Seq Scan on customers (cost=0.00..6249.00 rows=1000 width=4)
Filter: (lower(email) ~~ 'userl%'::text)

CREATE STATISTICS
ANALYZE

Seq Scan on customers (cost=0.00..6249.00 rows=111111 width=4)
Filter: (lower(email) ~~ 'userl%'::text)

111111
(1 row)

Xwpig statistics yia v eékg@paon, o planner ypnotposoiel pia otabepr) vitobeon, emeidn) Sev EEpet

TLTOTA Y1 TIG TIUEG TOV lower (email). Me statistics extipud amo wotoypappa g idiag tng ekppaong. 'Eva
index tavw otV ek@paot padevel emiong tétola statistics.
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Aoknon 34.4 - Auo ocuvOnKeg TTOoU oXETI(OVTOI

XTOV lab.orders, Ol TAPAYYEAIEG pending VAL OAEG ATTO TIG TEAEVTAIEG NUEPEG. TVUYKPLVE L€ EXPLAIN ANALYZE
EKTIUNOT] KA TIPAYUATIKOTITA Y1 TO status = 'pending' AND created_at >= '2026-06-25'. EENynoe v
QUTOKALOT).

AYZH

EXPLAIN ANALYZE
SELECT id FROM lab.orders
WHERE status = 'pending' AND created_at >= '2026-06-25';

ANMOTEAEZMA

Seq Scan on orders (cost=0.00..46924.00 rows=4 width=8) (actual time=78.475..78.705 rows=1349.00 loops=1)
Filter: ((created_at >= '2026-06-25 00:00:00+03'::timestamp with time zone) AND (status = 'pending'::text))
Rows Removed by Filter: 1998651
Buffers: shared hit=123 read=16801 written=22

Planning:

Buffers: shared hit=6 read=1

Planning Time: 0.045 ms

Execution Time: 78.737 ms

O planner toAMastAaoiaoe Ty mBaAvVOTNTA TOV pending LLE TNV TTOAVOTNTA TNE UEPOUNVIAS, TAV VA
ntav avegapmreg. Xy nipa&n ot pending mapayyeiieg eivar oxedov 0Aeg pEoa 0To S1A0TNUA, OTOTE N
TPAYUATIKOTITA €lval TOAAITAAOIA TNG eKTIUNONG. Ta dependencies TOL CREATE STATISTICS Ogv fonBolv
€8, y1aTi a@opovVv 100TNTeC. AV Ula TETO1A LITOEKTIUNOT 08nyovoe oe Kako plan, n Avorn Ba ntav éva
partial index 60mtwg 0T0 KEPAAAI0 30.

Aoknon 34.5 - ®6ptwon kait ANALYZE

DTaEe KEVO AVTIYPAPO TOV lab. customers, TPEEE ANALYZE KA (POPTWOE TOVC TTEAATEG TG ABNvag. Aeite pe
EXPLAIN TNV EKTIUNOT] YO TO WHERE city = 'Bgoocaiovikn’ JIPLV KA LETA QIO VEO ANALYZE.

AYZH

CREATE TABLE 1lab.customers_copy (LIKE lab.customers);
ANALYZE 1lab.customers_copy;
INSERT INTO lab.customers_copy SELECT *x FROM lab.customers WHERE city = 'A@Ava';

EXPLAIN SELECT * FROM lab.customers_copy WHERE city = 'OGeccoaAovikn';

ANALYZE lab.customers_copy;
EXPLAIN SELECT * FROM lab.customers_copy WHERE city = 'OGeccoaAovikn';
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ANMOTEAEZMA

CREATE TABLE
ANALYZE
INSERT 0 80043

Seq Scan on customers_copy (cost=0.00..1812.00 rows=242 width=172)
Filter: (city = '@eococaiovikn'::text)

ANALYZE

Seq Scan on customers_copy (cost=0.00..2208.54 rows=1 width=89)
Filter: (city = 'Oeococalovikn'::text)

IIpwv asmod To ANALYZE, 0 planner stepipeve pHepikeg EKATOVTIASES YPAUUES, apov Sev N)Eepe OTL OAOL 01

meAateg etvatl asto v ABrva. Metd to ANALYZE EEpet 0Tt 1) @ecoalovikn dev vtapyel o AMoTta kat
EKTIUA pia ypapur).
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KE®AAAIO 35

GIN, GiST ka1 BRIN

Aoknon 35.1 - Events amé Kivnto yia éva mTpoiov

Me 1o GIN index tng Oewpiag, Seife To plan pe EXPLAIN (COSTS OFF) Kl UETPNOE TA events astd mobile yid TO
JTPOLOV 777.

AYZH

EXPLAIN (COSTS OFF)
SELECT count(*) FROM lab.events WHERE payload @ '{"device": "mobile", "product_id": 777}';

SELECT count(*) FROM lab.events WHERE payload @ '{"device": "mobile", "product_id": 777}';

AMOTEAEZMA
Aggregate
—> Bitmap Heap Scan on events
Recheck Cond: (payload @ '{"device": "mobile", "product_id": 777}'::jsonb)

—> Bitmap Index Scan on events_payload_idx
Index Cond: (payload @ '{"'device": "mobile", "product_id": 777}'::jsonb)

'Eva e> pe 800 kAe181a payvel ypappeg smov meplEyovy kat ta 6vo ¢evyn. To GIN ouvivadel Tig Aioteg
TV SO KOUUATIOV Ko BPioKEL TNV TOUT TOUG.

Aoknon 35.2 - AvalATnon NECO OTNV TTEPIYPAPN

@1age trigram GIN index otnv steptypa@r) Tov lab.products Kot Seie e EXPLAIN (ANALYZE, COSTS OFF, TIMING
OFF) OTL TO XPTOUOTOLEL 1) AvAdNTNOT description ILIKE 'SEOA0 0E1dG%'.

AYZH

CREATE INDEX products_description_trgm_idx
ON lab.products USING gin (description gin_trgm_ops);

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT count(x) FROM lab.products WHERE description ILIKE '%&0Ao 0&14¢%';
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ANMOTEAEZMA

CREATE INDEX

Aggregate (actual rows=1.00 loops=1)
Buffers: shared hit=1152
—> Bitmap Heap Scan on products (actual rows=10108.00 loops=1)
Recheck Cond: (description ~~x '%E0UA0 0§14G%'::text)
Heap Blocks: exact=1116
Buffers: shared hit=1152
-> Bitmap Index Scan on products_description_trgm_idx (actual rows=10108.00 loops=1)
Index Cond: (description ~~k '%E0A0 0§14¢%'::text)
Index Searches: 1
Buffers: shared hit=36
Planning:
Buffers: shared hit=30 read=5 dirtied=2
Planning Time: 0.578 ms
Execution Time: 13.367 ms

To 1810 £i6og index SovAelel yia omoadTmote oA kelpevov. Eneldn 1o potifo taiptadel oe moAG
TPOIOVTA, TO Bitmap Heap Scan Stafadet moAeg oeAidec. 'Eva index Bonbda sepiocdtepo 000 110 0TTAvVio
£lvatl auTo 7tov PAYVELG.

Aoknon 35.3 - BRIN ota events

®11a&e BRIN index 07O occurred_at TOU lab.events kKal B-tree index otnyv i81a otAn. ZUykpive ta pey£on
TOUG.

AYZH

CREATE INDEX events_time_brin ON lab.events USING brin (occurred_at);
CREATE INDEX events_time_btree ON lab.events (occurred_at);

SELECT relname, pg_size_pretty(pg_relation_size(oid)) AS size
FROM pg_class

WHERE relname IN ('events_time_brin', 'events_time_btree')
ORDER BY pg_relation_size(oid);

ANMOTEAEZMA

CREATE INDEX
CREATE INDEX

relname | size
events_time_brin | 24 kB
events_time_btree | 21 MB
(2 rows)

Ta events ypa@tnkav pe 1 0g1pa Tov Xpovov, omote 1o BRIN eivan amoteAeopatikd kat XIAASeg popeg
ukpotepo. ‘Otav vapyovy kat ta dvo, o planner Staléyel ouvnBwg o B-tree yia pikpa Staotnuata
ka1 o BRIN ya peydia.
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Aoknon 35.4 - Full text search pg index

Hp(')OGSOS OTOV lab.products stored generated column search UE to_tsvector('greek', name || ' ' ||
description) kat GIN index mtavw tng. Aeife to plan kal pETPNoe Ta ITPOIOVTA TOL TAPLIAJOVY OTNV
ava{ﬁmon aB6puBo ypageio.

AYZH

ALTER TABLE lab.products

ADD COLUMN search tsvector

GENERATED ALWAYS AS (to_tsvector('greek', name || ' ' || description)) STORED;
CREATE INDEX products_search_idx ON lab.products USING gin (search);

EXPLAIN (COSTS OFF)
SELECT count(x) FROM lab.products
WHERE search @@ websearch_to_tsquery('greek', 'aBdépvBo ypageio');

SELECT count(x) FROM lab.products
WHERE search @@ websearch_to_tsquery('greek', 'a8dépuBo ypageio');
AMOTEAEZMA

ALTER TABLE
CREATE INDEX

Aggregate
—> Bitmap Heap Scan on products
Recheck Cond: (search @@ '''aBopuvB'' & ''ypagelr'''::tsquery)

—> Bitmap Index Scan on products_search_idx
Index Cond: (search @@ '''aBopuB'' & ''ypagetl

1 :tsquery)

H ot)An mpémet va eivan sTorep, yiati éva index Sev pmopel va ot Bei mdvw oe virtual generated
column. To ALTER TABLE Eavaypa@el TOV JVAKA Y1 VA VITOAOYIOEL TN VEA OTNAN 0g OAEC TIC YPAUUES. Xe
peyaAo mivaka auto eival fapld Aettovpyia.

Aoknon 35.5 - KovtivoTepa ovopata pe Addn

Me 1o GiST index g Bewpiag, Bpeg Ta meEVTE TPOIOVTA HE GVOUA TTI0 KOVTA 0TO avopBdypa@o Axovotnka
Nova, L€ TNV A;tO0TAOT) Tovg. Agi&e ka To plan.

AYZH

EXPLAIN (COSTS OFF)
SELECT name FROM lab.products ORDER BY name <—-> 'Akovotnka Nova' LIMIT 5;

SELECT name, round((name <—> 'Akovotnka Nova')::numeric, 2) AS distance
FROM lab.products

ORDER BY name <—> 'Akouvctnka Nova'

LIMIT 5;
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ANMOTEAEZMA

Limit

—> Index Scan using products_name_gist_idx on products
Order By: (name <—> 'Akouvotnka Nova'::text)

name | distance
AkovoTikd Nova 9DF-977 | 0.58
AkovoTikd Nova 2EQ-273 | 0.58
Akovotikd Nova 93E-957 | 0.58
AkovoTikd Nova 328-349 | 0.58
AkovoTikd Nova 33D-300 | 0.58

(5 rows)

GIN, GiST ka1 BRIN

AvO AAB1, To N avti yia 1 Kat 0 TOVog 7tov Aeimel, Sev epmodioay v avadntnon. Ta trigrams tov
VITOAOTTOL KeEVOL elvan apketd yia va fpeBolv ta akovotikd Nova. To plan elvat €va Index Scan pe

order By, OMwG 01N Dewpia.
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KE®AAAIO 36

TEXVIKEG YIO ypRiyopa queries

Aoknon 36.1 - H erépevn oeAida

H mpmtn 0eAiba TV apayyeAlmV Tov TEAATN 777, QIO TNV 0 TIPOCPATI, LLE TEVTE TAPAYYEALEG AVA
0eMda, TeEAelVEL 0TV TAPAYYENQ UE created_at Kal id oL Oa Bpelg pe 1o mpawto query. pawe to query
g Sevtepng oeAibag pe keyset pagination.

AYZH

SELECT id, created_at

FROM lab.orders

WHERE customer_id = 777

ORDER BY created_at DESC, id DESC
LIMIT 5;

SELECT id, created_at

FROM lab.orders

WHERE customer_id = 777

AND (created_at, id) < (SELECT created_at, id FROM lab.orders

WHERE customer_id = 777
ORDER BY created_at DESC, id DESC
OFFSET 4 LIMIT 1)

ORDER BY created_at DESC, id DESC

LIMIT 5;
AMNOTEAEZMA
id created_at
1969541 | 2026-05-31 11:57:26.260093+03

I
I
1936268 | 2026-04-28 01:18:00.577505+03
I
I
I

1917610 | 2026-04-09 09:31:01.185311+03
1910564 | 2026-04-02 07:31:53.880285+03
1892564 2026-03-15 05:36:54.261034+02
(5 rows)
id | created_at

1871039 | 2026-02-21 14:55:00.881456+02
1855762 | 2026-02-06 06:20:40.011039+02
1840112 | 2026-01-21 14:41:56.191803+02
1810734 | 2025-12-23 03:20:47.100618+02
1782802 | 2025-11-25 02:05:12.63263+02
(5 rows)

e @Bivovoa oelpd 1) GLYKPIOT YIVETAL <. T€ TIPAYUATIKT EQAPLOYT) Ol TIHEC TNG TeEAgvTaiag ypauung Ha
ntav tapauetpot mov Eotelre o client. ESo tig Ppiokel eva subquery, wote 1 Ao va etvat éva
QUTOVOLO query.
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Aoknon 36.2 - 20ykpion ogAidotroinong

Me EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF), CUYKPLVE TO qUETLY TIOV (PEPVEL TIG TTAPAYYEAEG 1.000.001 £WG
1.000.010 Katd id pe ofFFSET Kau pe keyset oto id. Evtomoe ) Siapopa ota buffers.

AYZH

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT id, total FROM lab.orders ORDER BY id LIMIT 10 OFFSET 1000000;

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT id, total FROM lab.orders WHERE id > 1000000 ORDER BY id LIMIT 10;

AMOTEAEZMA

Limit (actual rows=10.00 loops=1)
Buffers: shared hit=4336 read=6964 written=64
—> Index Scan using orders_pkey on orders (actual rows=1000010.00 loops=1)
Index Searches: 1
Buffers: shared hit=4336 read=6964 written=64
Planning Time: 0.011 ms
Execution Time: 79.683 ms

Limit (actual rows=10.00 loops=1)
Buffers: shared hit=3 read=1
—> Index Scan using orders_pkey on orders (actual rows=10.00 loops=1)
Index Cond: (id > 1000000)
Index Searches: 1
Buffers: shared hit=3 read=1
Planning Time: 0.039 ms
Execution Time: 0.021 ms

Me oFfFsET 1 Baon Sidfaoce Eva ekatoppvplo eyypa@eg tov index kat Tig 0eAdeg Tov mvaKa T0v TOUG
avtiotoyovv. Me keyset Siafaoce Ayeg oehideg. 'Otav 1o kA6l taivounong eivat povadiko, omwg e8w,
apkel pia oTAN 0T GLYKPLO).

Aoknon 36.3 - Ymrdapyel akpiffnl TrapayyeAia

Tpdape pe EXISTS qUEry Tov eMOTPEPEL YA TOVG TTEAATES 1 £MG 5 AV EXOVV TOVAAXIOTOV Hid stapayyeAia
AV a7td 1490 evp®. Aei&e to plan e EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF).

AYZH

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT c.id,
EXISTS (SELECT 1 FROM lab.orders AS o
WHERE o.customer_id = c.id AND o.total > 1490) AS has_big_order
FROM lab.customers AS c
WHERE c.id <= 5;
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ANMOTEAEZMA

TexvIKEG yia ypriyopa queries

Index Only Scan using customers_pkey on customers c¢ (actual rows=5.00 loops=1)
Index Cond: (id <= 5)
Heap Fetches: @
Index Searches: 1

shared hit=913 read=149 written=7

Buffers:

SubPlan 1

->

Planning:
Buffers:

Bitmap Heap Scan on orders o (actual rows=1.00 loops=5)

Recheck Cond: (customer_id = c.id)
Filter: (total > '1490'::numeric)
Rows Removed by Filter: 206

Heap Blocks: exact=983
Buffers: shared hit=909 read=149 written=7

-> Bitmap Index Scan on orders_customer_created_idx (actual rows=2012.20 loops=5)

Index Cond: (customer_id = c.id)
5
Buffers: shared hit=31 read=22

Index Searches:

shared hit=5 read=6

Planning Time: 0.099 ms
Execution Time: 2.089 ms

INa kdBe meAdtn to subquery otapatd otny IpeTn apayyeAia mov tapladel. Ot meAdteg e pkpo id
£xouv Yt\ladeg mapayyelieg, omote n mpatn akpiPn Ppioketan ypnyopa. To count(x) > o Ba enperne va
Tig eAéyEet OAeg.

Aoknon 36.4 - Mia AioTta avTi yia TToAAd queries

Mia ogAiba Seiyvel Toug meAdteg 150010 £mG 150014 KAl Y1 TOV KABEVA TO 1000 TNG 0 TPOCPATNG

sapayyeMag. Ipawe va query mov Sivel kat Toug EvTe padi, |Le = ANY KO LATERAL.

AYZH

SELECT c.id, c.first_name, last_o.total, last_o.created_at::date

FROM lab.customers AS c

LEFT JOIN LATERAL (SELECT o.total, o.created_at

FROM lab.orders AS o

WHERE o.customer_id = c.id
ORDER BY o.created_at DESC
LIMIT 1) AS last_o ON true
WHERE c.id = ANY (ARRAY[150010, 150011, 150012, 150013, 150014])

ORDER BY c.id;

AMOTEAEZMA
id | first_name | total | created_at
150010 | dwtelvh | 372.28 | 2024-11-25
150011 | ItéAlog | 378.38 | 2026-04-04
150012 | Nikog | 171.03 | 2025-12-27
150013 | AAéEavbpog | 14.13 | 2025-10-29
150014 | ZwA | 1281.25 | 2024-11-25
(5 rows)

'Eva query avtikatéotnoe €51, eva yia Toug eAdTeg kat Eva yla tov kabeva. To LEFT JOIN LATERAL KpaTd
Kal 000vg Sev £xouv mapayyeAieg.

EKAOZH 1.0 - ZEMTEMBPIOX 2026

167



SQL ME POSTGRESQL - AYZEIZ

Aoknon 36.5 - Ektipnon i akpipeia

TexvIKEG yia ypriyopa queries

SVYKPLVE TNV EKTIUNOT] TOV KATAAOYOU Y1d TO TIANO0C TV YPAUU®DY TOU lab.events € TO AKPIBEG count ().

Aei€e mooeg 0elibeg S1afaoe To count ().

AYZH

SELECT reltuples::bigint AS estimated FROM pg_class WHERE oid = 'lab.events'::regclass;

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT count(x) FROM lab.events;

AMOTEAEZMA

estimated

1000000
(1 row)

Aggregate (actual rows=1.00 loops=1)
Buffers: shared read=13659 dirtied=13659 written=2554
-> Seq Scan on events (actual rows=1000000.00 loops=1)

Buffers: shared read=13659 dirtied=13659 written=2554

Planning:

Buffers: shared hit=16 read=3 dirtied=1
Planning Time: 0.128 ms
Execution Time: 60.792 ms

H extiunon eivat akp1png 5w, apov o mivakag Sev exel aAAEel amd 1o TeAevTaio VACUUM. To count (*)
S1dBaoe to primary key oA0kAnpo 1 tov mivaka, y1adeg oeAideg yia Evav apluo mov o KataAoyog

n&epe Nom.
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KE®AAAIO 37

MVCC kai isolation levels

Aoknon 37.1 - To isolation level evég transaction

Méoa o€ transaction pie REPEATABLE READ, ELLPAVIOE TNV TPEXOVOA TIUN TNG PUOUIONG transaction_isolation.
Metd ep@avioe v Eava ektog transaction.

AYZH

BEGIN ISOLATION LEVEL REPEATABLE READ;
SHOW transaction_isolation;

COMMIT;

SHOW transaction_isolation;

ANMOTEAEZMA

BEGIN

transaction_isolation

repeatable read
(1 row)

COMMIT

transaction_isolation

read committed
(1 row)

To isolation level opietat yia kaBe transaction kat EMOTPEPEL OTNV TPOETIAOYT] LETA TO TEAOG Tov. H
T[pOST[l}\OYT'] 0)\)\(1{81 He ™ pl')epl()n default_transaction_isolation.

Aoknon 37.2 - 'Eva snapshot yia 6Ao To transaction

Ye transaction pie REPEATABLE READ, ELPAVIOE SO QPOPEG TO pg_current_snapshot () LE LIA AAAQYT] O KATTOLQL
YPALUUT avapesa. ZOYKPIVE TG S0 TIUEG.

AYZH

BEGIN ISOLATION LEVEL REPEATABLE READ;

SELECT pg_current_snapshot() IS NOT NULL AS has_snapshot;

CREATE TEMP TABLE snap AS SELECT pg_current_snapshot()::text AS s;
UPDATE products SET stock = stock WHERE id = 3;

SELECT (SELECT s FROM snap) = pg_current_snapshot()::text AS same_snapshot;
ROLLBACK;
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ANMOTEAEZMA

BEGIN

has_snapshot

SELECT 1
UPDATE 1

same_snapshot

t
(1 row)

ROLLBACK

To snapshot Sev aA\age, ovte petd ammd aAhayr| tov i81ov Tov transaction. Ot Sikég Tov aAAayEg etval
TAVTA 0PATEG O AVTO, AAAA To snapshot mov amo@aocidel Tt fAEnel amod Tovg AAovg pévet id1o. O TEMp
TVAKAG LITAPYEL LOVO YA TN OVVOEDT KAl £6® KPATA TNV JTIPDTI TIUT YA OUYKPL0T).

Aoknon 37.3 - Ayopd Xwpig uTrEPTTWANCN
T'pdupe Eva UPDATE TTOV HEIOVEL TO At0Bepa TOL TPOTOVTOG 26 KATA 2 HLOVO AV LITAPYOUV APKETA TELAYIA.
Na emotpépel to véo amobepa. Aokipace to Vo @opég oto 1610 transaction.
AYZH

UPDATE products SET stock
UPDATE products SET stock

stock - 2 WHERE id
stock - 2 WHERE id

26 AND stock >= 2 RETURNING stock;
26 AND stock >= 2 RETURNING stock;

AMOTEAEZMA

(0 rows)

UPDATE 0

To mpoiov eiye tpia tepdyla. H tpotn evnuépwon métuye kat apnoe éva. H Settepn dev Bprike ypauun
IOV VAL TKAVOITOLel T ouvOnKn KA emeéotpewe UPDATE 0. H epappuoyn eAgyyet 1o mAnbog Twv ypauuomv
710V AAaEav ya va pabet av n ayopd ywve. Me tavtdypova transactions, to 6eltepo Oa mepipeve 1o
nipaTo kau Oa Eavagleyye T ovvOnkn mavew otn vea ekdoon.
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Aoknon 37.4 - Noio transaction éypawe Tn YPOMMNA

Ye transaction, av&noe katd 1 To amdBepa tov TPOIOVTOG 4. ELpAvioe T0 xmin TNG YPAUUTS 0 KEILEVO KAt
Tov apBuod tov tpEyovtog transaction pe pg_current_xact_id(). 'EAey&e av etvat ioa.

AYZH

UPDATE products SET stock = stock + 1 WHERE id = 4;
SELECT xmin::text = pg_current_xact_id()::text AS written_by me
FROM products WHERE id = 4;

AMOTEAEZMA

UPDATE 1

written_by_me

t
(1 row)

H véa €kSoon g YpAUUTNS YPAPTNKE IO TO TPEXOV transaction, 0stOTe TO xmin NG €ival o aplBuog tov.
H AVom ovykpivel ta 8o wg keipevo, agol exouv S1apopeTikovg TOITOVE. AEV TUTTMVEL TOVG ApP1BuoVG,
yati aAAaovv oe KaOe ekteAeOT).

Aoknon 37.5 - Z1aBgp6¢g Xpoévog péoa oTo transaction

Meéoa oe transaction, GUYKPIVE TO now() € TO transaction_timestamp() KO TO statement_timestamp() LLE TO
clock_timestamp(), o€ SV0 S0 1KEG EVIOAEG LE L pikpt) KABVOTEPN O AVALETA.

AYZH

SELECT now() = transaction_timestamp() AS now_is_transaction_start;

SELECT pg_sleep(0.01);

SELECT now() < statement_timestamp() AS statement_is_later,
statement_timestamp() <= clock_timestamp() AS clock_is_latest;

AMOTEAEZMA

now_is_transaction_start

t
(1 row)

pg_sleep

(1 row)

statement_is_later | clock_is_latest

i | t
(1 row)
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To now() elvan n oTypun mov Eekivnoe to transaction kot Sev aAladet peoa oe avtod. To
statement_timestamp() €1VAL 1] APXT TNG TPEXOLOAG EVTOANG KAL TO clock_timestamp() 1) JIPAYUATIKT] WPA TN
oTyun g kKAnong. 'OAeg o1 eyypageg evog transaction pe DEFAULT now() Jtaipvouy v idia
Xpovooppayida.
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KE®AAAIO 38

Locks, SKIP LOCKED ka1 deadlocks

Aoknon 38.1 - AIdBaoce, aTroQAoIoE, YPAWYE

Ye transaction, KAe18wOE e FOR UPDATE TO 7TPOTOV 10 kKAl S1dface to amdOeud tov. Av givat TovAdyloToV 2,
UEIWOE TO KATA 2 [Le VA UPDATE JTOV ETIOTPEPEL TO VEO amdbepa.

AYEH

SELECT id, stock FROM products WHERE id = 10 FOR UPDATE;

UPDATE products SET stock = stock — 2 WHERE id = 10 AND stock >= 2 RETURNING stock;
AMOTEAESMA

id | stock
____+ _______
10 | 6
(1 row)

UPDATE 1

e IPAYUATIKT| eQapuoyr) 1 artdgaoct Ba ywvotav otov kodika avaueoa otig dvo evroiée. To lock
eEaopahidel 0Tt kavelg dev dAage ™ ypapun oto peta&v. ES® To AND stock >= 2 kavel v 181a
aopaon pesa otn Baon.

Aoknon 38.2 - Ta locks evég transaction

Ye transaction, eviuEPwaoe To TPOTIOV 11 KAl ELPAVIOE AITO TO pg_locks Ta locks stov kpata n ovvdeor) cov
OTOV TVAKA products, € TO £180G KA1 TO OVOLLA TOV TVAKAL.
AYZH

UPDATE products SET stock = stock WHERE id = 11;
SELECT locktype, relation::regclass AS relation, mode, granted

FROM pg_locks
WHERE pid = pg_backend_pid() AND relation = 'products'::regclass;
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ANMOTEAEZMA

UPDATE 1

locktype | relation | mode | granted

relation | products | RowExclusivelLock | t
(1 row)

O mivakag €xel RowExclusivelock, JTOL 8gv eLITOSILEL TIC AVAYVMOELG 0UTE AAA UPDATE O€ AAAEG YPAULEG.
To lock g 181ag g ypapung Sev ep@avidetal 0To pg_locks. [pAPETAL GTO xmax TNG 1810G TNG YPAUUNG.
I'U avutd n PostgreSQL pmopel va kAe18®VeL ekaToppdpla YPAUUES XWPIg VA YEULOEL TN (viun.

Aoknon 38.3 - Worker oupdg

Mze Tov mivaka jobs NG Bewpiag, ypawe o€ Eva query v Kivinon evog worker. ITape tig o maAaiotepeg
£PYAOIEG TTOL eV €XOUVV YIVEL U SKIP LOCKED, ONUASEWE TEG UE done_at 100 |IE 2026-06-30 11:00 KA ENECTPEWPE
Ta id TOVG.

AYZH

WITH next_jobs AS (
SELECT id FROM jobs
WHERE done_at IS NULL
ORDER BY created_at
LIMIT 2
FOR UPDATE SKIP LOCKED

)

UPDATE jobs AS j

SET done_at = '2026-06-30 11:00'
FROM next_jobs

WHERE j.id = next_jobs.id
RETURNING j.id;

AMOTEAEZMA

id

3
4
(2 rows)

UPDATE 2

To CTE kAe18awvet kat o UPDATE onuadevel oto 1810 query. Ot epyaoieg 1 kat 2 £ywvav ot Bewpia, omote
o worker mr)pe v 3 kAt v 4.
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Aoknon 38.4 - Advisory lock ava transaction

Ye transaction, stape 1o advisory lock pe kAe181 42 pe pg_advisory_xact_lock. Ep@avioe asmd 1o pg_locks TO
lock pe tocktype 100 UE advisory TNg GUVEEDTIC OOL.

AYZH

SELECT pg_advisory_xact_lock(42);

SELECT locktype, objid, mode, granted

FROM pg_locks

WHERE pid = pg_backend_pid() AND locktype = 'advisory';

AMOTEAEZMA

pg_advisory_xact_lock

(1 row)

locktype | objid | mode | granted
advisory | 42 | Exclusivelock | t

(1 row)

To kAe1di eppavidetarl otn oTnAn objid. To lock Ba eAevBepwbel povo tov OTaV TEAe1woEL To transaction,
akoun ki av o kodikag Eexaoet va 1o ehevBepaoet 1 metdel exception.

Aoknon 38.5 - Opio avapovig

Ye transaction, 0p10€ lock_timeout 2 SELTEPOAEITA [Ie SET LOCAL KA EUPAVIOE TNV TIUT Tov. MeTd 10 TEAOG
Tov transaction eppavioe v Eava.

AYZH

BEGIN;

SET LOCAL lock_timeout = '2s';
SHOW lock_timeout;

COMMIT;

SHOW lock_timeout;
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ANMOTEAEZMA

BEGIN
SET

lock_timeout

2s
(1 row)

COMMIT

lock_timeout

To SET LocAL 10%Vel udvo yia to transaction. Eivat o ao@alrng tpomog va BaAeig 0plo oe pia emkiviuvn
EVTOAT], OTIWG €VA ALTER TABLE, XWPIG va emnpedcelg tn ovvdeon petd. To 0 onuaivel xwpig opio.
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KE®AAAIO 39

Functions, procedures kai triggers

Aoknon 39.1 - Ovopartemrwvupo wg function

®Tia&e muTABLE SQL function full_name(first text, last text) JTOV EMOTPEPEL OVOUA KAL ETTMVULO LE EVA
Kevo avapeoa. Xpnolposmoinoe T yia Toug TEAATES 1 £wg 3.

AYZH

CREATE FUNCTION full_name(first text, last text)
RETURNS text

LANGUAGE sql

IMMUTABLE

RETURN first || " ' || last;

SELECT id, full_name(first_name, last_name) FROM customers WHERE id <= 3 ORDER BY id;

AMOTEAEZMA

CREATE FUNCTION

id | full_name

1 | Mapia ManadomovAov
2 | Twpyog NamaddémovAog
3 | EAévn NikoAdov

(3 rows)

H function Siafdadel povo ta opiopatd g, 0TOTE TO IMMUTABLE glval ethikpiveg. Mopel va
xpnowomonOei oe index, yia mapaSetypLa CREATE INDEX ON customers (full_name(first_name, last_name)).

EKAOZH 1.0 - ZEMTEMBPIOX 2026 177



SQL ME POSTGRESAQL - AYZEIX Functions, procedures kai triggers

Aoknon 39.2 - Kopugaia TTpoidovTa Katnyopiag

d)nc'xEs function top_products( p_category integer, p_n integer) JTOU 89‘[10’[pé(p81 JvVaKa ue 6\’0].1(1 Ka Eooda
TV p_n TPOIOVIWV TNG KATNYOPLAG LLE TA TTEPLOCOTEPA €000 ATTO TTAPAyyeAEG TTOL dev akvpOONKav ovTe
emotpapnkav. Kaeoe ) yla myv katnyopia 9 kat S0o spoiovra.

AYZH

CREATE FUNCTION top_products(p_category integer, p_n integer)
RETURNS TABLE (name text, revenue numeric)
LANGUAGE sql
STABLE
BEGIN ATOMIC
SELECT p.name, sum(oi.quantity * oi.unit_price)
FROM order_items AS oi
JOIN orders AS o ON o.id = oi.order_id
JOIN products AS p ON p.id = oi.product_id
WHERE p.category_id = p_category
AND o.status NOT IN ('cancelled', 'refunded')
GROUP BY p.id
ORDER BY 2 DESC
LIMIT p_n;
END;

SELECT * FROM top_products(9, 2);

AMNOTEAEZMA

CREATE FUNCTION

name | revenue
066vn 27" 4K | 3948.00
USB-C docking station | 1112.00

(2 rows)

O1 tapapeTpot exouvv mpobepd p_ MOTE VA 1N ouyxEovTal pe othieg. Mia mapiuetpog pe Gvoud name Oa
nrav Supopovevn HECA OTO query.
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Aoknon 39.3 - Email ravra o€ mela

®1a&e BEFORE trigger 0tov customers 710U petatpemnel to email oe e o€ kAOe INSERT Kl UPDATE.
IIpooBeoe meAdtn pe email Nikos. Test@Example.GR KAl EMECTPEWE TO email Tov amoOnkevTNKE.

AYZH

CREATE FUNCTION lowercase_email()
RETURNS trigger
LANGUAGE plpgsql

NEW.email := lower(NEW.email);
RETURN NEW;

END;

$$;

CREATE TRIGGER customers_Tlowercase_email

BEFORE INSERT OR UPDATE OF email ON customers

FOR EACH ROW

EXECUTE FUNCTION lowercase_email();

INSERT INTO customers (first_name, last_name, email, created_at)

VALUES ('Nikog', 'AokiuAc', 'Nikos.Test@Example.GR', '2026-06-30')
RETURNING email;

AMOTEAEZMA

CREATE FUNCTION
CREATE TRIGGER

email

nikos.test@example.gr
(1 row)

INSERT 0 1

To RETURNING SElYVEL TN YPAUUT OMWE YPAPTNKE, HeTd To trigger. To UPDATE OF email eKTEAEl TO trigger
UOVO OTAV €VAL UPDATE ALVAPEPEL TN OTNAT email, 07toTe 01 LITOAOITEG EVIIUEPDOELG SEV TO TTANPMVOLV.

Aoknon 39.4 - Ar6Bgpua 1TOoU dEV YiveTal ApVNTIKO

®11a&e AFTER INSERT trigger 0ToV order_items 70U LEIOVEL TO ATTOOEUA TOV TIPOTOVTOG KATA TNV
71000TNTA. AV To atdBepa Sev PTAVEL, VA OTAUATA [LE RAISE EXCEPTION. AOKIHAOE TO pe SV Tepayla Tov
TPOIOVTOG 26 TNV TAPAYYEAMA 162 KAl HETA pE SEKA TEUAYIA TOV TTPOTOVTOG 25 oTNV 181a TapayyeAa.

AYZH

CREATE FUNCTION reserve_stock()
RETURNS trigger

LANGUAGE plpgsql

AS $$

BEGIN
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UPDATE products SET stock = stock — NEW.quantity
WHERE id = NEW.product_id AND stock >= NEW.quantity;
IF NOT FOUND THEN
RAISE EXCEPTION 'Agv vmdpxetl apketd amébepa yia To mpoidv %', NEW.product_id;
END IF;
RETURN NULL;
END;
$$;

CREATE TRIGGER order_items_reserve_stock
AFTER INSERT ON order_items

FOR EACH ROW

EXECUTE FUNCTION reserve_stock();

INSERT INTO order_items VALUES (162, 26, 2, 459.00);

SELECT stock FROM products WHERE id = 26;
INSERT INTO order_items VALUES (162, 25, 10, 289.00);

AMOTEAEZMA

CREATE FUNCTION
CREATE TRIGGER
INSERT 0 1

ERROR: Agv vmdpyxel apkeTd amdébepa yia to mpoidv 25
CONTEXT: PL/pgSQL function reserve_stock() line 6 at RAISE

To FouND eivar aAnB£g otav 1) teAevtaia evIoAn ennpeace TovAdyiotov pia ypauur. H Sevtepn
E10AYOYT) ATETUXE KA ] YPOAULUT TNG TTapayyeAiag 6ev ypAa@TnKe, a@ov To0 GPAAUA AKVPOVEL OAOKAN PN
TNV evIoAr). O €Aeyx0g LEGA OTO UPDATE givat 18106 e TNV A0KNOT) 37.3 KAl AVIEXEL TAVTOYPOVES
TTAPAYYEAEG.

Aoknon 39.5 - Mérpnon pe procedure

®1aée procedure deactivate_empty (INOUT p_count integer DEFAULT 0) JTOU QUIEVEPYOIIOLEL TA EVEPYA TTPOIOVTA
pe undevikod amobepa kat eMOTPEPEL TOOA amevepyoroinoe. Kaleos .

AYZH

CREATE PROCEDURE deactivate_empty(INOUT p_count integer DEFAULT @)

LANGUAGE plpgsql

AS $$

BEGIN
UPDATE products SET active = false WHERE active AND stock = 0;
GET DIAGNOSTICS p_count = ROW_COUNT;

END;

$3$;

CALL deactivate_empty();
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ANMOTEAEZMA

CREATE PROCEDURE

p_count

Mua procedure Sev €xet RETURNS. EIOTpE@el TIHEG HECW TTAPAUETPWY INOUT, JTOV TO CALL EUPAVICEL oAV
ypapur amoteAeopnatog. To GET DIAGNOSTICS Stafadel mooeg ypaupeg AANAEE 1) TEAELTALA EVTOAT).
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KE®AAAIO 40

Range types, exclusion constraints Kai
partitioning
Aoknon 40.1 - Mpdgeig pe diaoTHRpATA

INa ta Sraotpata Maiov kat Iovviov 2026 ®¢ daterange, ELPAVIOE AV ETNMKAADIITOVTAL, AV gival
OUVEYOLEVA LIE TOV TEAEDTI) - |-, TNV EVWOT] TOVG L€ + KAl TOV APLOUO TV NUEPDV NG EVWOTC.

AYZH

SELECT daterange('2026-05-01', '2026-06-01') && daterange('2026-06-01', '2026-07-01') AS overlap,
daterange( '2026-05-01', '2026-06-01') —|- daterange('2026-06-01', '2026-07-01') AS adjacent,
daterange('2026-05-01', '2026-06-01') + daterange('2026-06-01', '2026-07-01') AS together,
upper(daterange('2026-05-01', '2026-06-01') + daterange('2026-06-01', '2026-07-01'))

- lower(daterange('2026-05-01', '2026-06-01') + daterange('2026-06-01', '2026-07-01')) AS days;

AMNOTEAEZMA
overlap | adjacent | together | days
f | t | [2026-05-01,2026-07-01) | 61
(1 row)

Ta 8o podvoryta Sraothuata Sev emKAADTTOVTAL AAA glval UVEXOUEVA, OTIOTE 1] EVKOT] Elval Eva
Slotnua 61 nUEP®V. Av LIINPYE KEVO AvAUECTA TOVG, TO + Ba amotiyyave, agoL To aoteleaua dev Oa
nrav éva Staotpa. 'a tétoleg mepurtwoelg vapyovy ot multiranges.
Aoknon 40.2 - EmiTpetrTh) TTPpOC@POPA
IIpoc0Oeoe pa tpoo@opd 25% 0To TTPOToY 19 asto Tig 15 Iovviov 2026 wg v 11 IovAiov 2026. Metd
EUPAVIOE OAEG TIG TIPOTPOPES TOV TTPOIOVTOG 19 KATA NUeEPOUnvia Evapeng.
AYSH

INSERT INTO promotions (product_id, discount, during)
VALUES (19, 0.25, tstzrange('2026-06-15', '2026-07-01'));

SELECT discount, during FROM promotions WHERE product_id = 19 ORDER BY lower(during);
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ANMOTEAEZMA

INSERT 0 1

discount | during
0.20 | ["2025-11-20 00:00:00+02","2025-12-01 00:00:00+02")
0.10 | ["2026-06-01 00:00:00+03","2026-06-15 00:00:00+03")
0.25 | ["2026-06-15 00:00:00+03","2026-07-01 00:00:00+03")
(3 rows)

H véa mpoopopd Eexiva akpifmg ekel mov teAelmvel 1 mponyovpevn. Me poavoiryta dtaotnuata Sev
VITAPYEL ETKAAVYPN Kot To exclusion constraint tn S&yetat.

Aoknon 40.3 - Tiy YHETA TRV TTPOCPOPA

Ta kaBe ypauurn mapayyeAiag mov ayopaoTnKe eV 10XVE TIPOCPOPA, EUPAVIOE order_id, product_id, TNV
Tun povadag kat Ty Tiur| sov Ba elye HeTA TNV EKITTMOT), OTPOYYVAEUEVT OE S0 Sexadikda.

AYZH

SELECT oi.order_id, oi.product_id, oi.unit_price,
round(oi.unit_price * (1 - promo.discount), 2) AS discounted
FROM order_items AS oi
JOIN orders AS o ON o.id = oi.order_id
JOIN promotions AS promo ON promo.product_id = oi.product_id
AND promo.during @> o.created_at
ORDER BY oi.order_id;

AMNOTEAEZMA
order_id | product_id | unit_price | discounted
58 | 19 | 199.00 | 159.20
114 | 12 | 2199.00 | 1869.15
130 | 12 | 2199.00 | 1869.15
143 | 19 | 199.00 | 179.10
(4 rows)

Ta §eopéva ToL KATAGTNHATOS YPAPTNKAY XWPIG TTPOCPOPES, OMOTE 1) TIUT povadag elval 1) KAVOVIKT).
Y& IPAYHATIKO oVOTNUA 1) ekTTwoT) Ba epappolotay ) oTyun g mapayyeiiog kat 6a amobnkevotav
OTNV unit_price, OMIwG e&Nynoe to kepdaiaio 18.
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Aoknon 40.4 - Pruning o€ dUo partitions

Agie e EXPLAIN (COSTS OFF) TO plan yia Ta events Tov events_log a7tO Tig 15 Agkeppiov 2025 g Tig 15
Iavovapiov 2026.

AYZH

EXPLAIN (COSTS OFF)
SELECT count(x) FROM events_log
WHERE occurred_at >= '2025-12-15' AND occurred_at < '2026-01-15"';

AMOTEAEZMA

Aggregate
—> Append
—> Seq Scan on events_log_2025h2 events_log_1
Filter: ((occurred_at >= '2025-12-15 00:00:00+02'::timestamp with time
zone) AND (occurred_at < '2026-01-15 00:00:00+02'::timestamp with time zone))
—> Seq Scan on events_log_2026h1l events_log_2
Filter: ((occurred_at >= '2025-12-15 00:00:00+02'::timestamp with time
zone) AND (occurred_at < '2026-01-15 00:00:00+02'::timestamp with time zone))

To Stdotnua mepva amod to eva eEAUnvo ato AMo, omote to plan Stafdadel Svo partitions kat Ta evovel
pe Append. To partition tov p®TOL EEAUNVOL TOL 2025 ATTOOTACTNKE 0T Bewpia kat dev avnket ma
OTOV Tivaka.

Aoknon 40.5 - Partition yia Ta utréAoitTa

I1p600eoe DEFAULT partition 0ToV events_log kKat Eavadokipaoce tnyv eloaywyr) tov event g 151n¢ IovAiov
2026. Epgpavioe o moo partition katéAnge.

AYZH

CREATE TABLE events_log_default PARTITION OF events_log DEFAULT;
INSERT INTO events_log VALUES (999999, 1, 'view', '2026-07-15')

RETURNING tableoid::regclass AS partition;
AMOTEAEZMA

CREATE TABLE

partition

events_log_default
(1 row)

INSERT 0 1
To default partition §&yetan 0,11 Sev tarpradel arrov. 'Exet éva kootog. Otav apyotepa pTiagelg

partition ywa to Sevtepo e€aunvo tov 2026, i Baon mpemer va eAéyet 0t to default Sev mepieyer ndn
YPAUUES AVTOV TOV S1ACTNLATOG.
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KE®AAAIO 41

PoAol, dikaiwpaTta kal Row Level Security

Aoknon 41.1 - P6Aog poévo yia avayvwon

DTIAEE POAO book_viewer Ywpig login pe Sikaiwpa avayvmong oTtov cities. YI00U00L TOV e SET ROLE Kl
Soklpaoe &va SELECT KAt £Vl UPDATE.

AYZH

CREATE ROLE book_viewer NOLOGIN;
GRANT SELECT ON cities TO book_viewer;

SET ROLE book_viewer;
SELECT count(x) FROM cities;
UPDATE cities SET population = population + 1 WHERE id = 1;

AMNOTEAEZMA

CREATE ROLE
GRANT
SET

ERROR: permission denied for table cities

To SELECT JIETLXE KA TO UPDATE astoppipBnke. H Aon ekteleitan oe transaction sov avaipeital, 0moTe T0
SET ROLE KQ1 0 pOAOG YavovTal padi. Xe mpayuatikn ouvoeon Ba ypageg RESET ROLE.

Aoknon 41.2 - Moiog €xel Ti

Ep,(p('xVIOS QIO TO informat ion_schema.role_table_grants oA QL TAL Smou(bpa'ta TOV book_reporting O€ T[iVClKSg, eva
ava ypapuur), tagvounueva.

AYZH

SELECT table_name, privilege_type

FROM information_schema.role_table_grants
WHERE grantee = 'book_reporting'

ORDER BY table_name, privilege_type;
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AMOTEAEZMA
table_name | privilege_type
categories | SELECT
order_items | SELECT
orders | SELECT
products | SELECT
(4 rows)

Ta Sikauopata ava oTnAn OToV customers dev ep@avidovral e6w, apov o polog Sev exel Sikaimpa oe
0}\(')10\1] PO ToVv Jivaka. BpiOKOVT(ll OTO information_schema.column_privileges.

Aoknon 41.3 - KpITIKEG HOVO TOU £€AUTOU OOU

Evepyoroinoe RLS 0ToV reviews e policy yla Tov book_app IOV EMITPETEL VA PAETTEL OAEG TIC KPITIKEG QAN
va aMAder povo 00EG Eypape 0 TEAATNG TNG PUBUIONG app. customer_id. A®OE OTOV book_app SELECT KO UPDATE
otov mivaka. Q¢ eAATG 1, AANAEE TOV TITAO OA®V TWV KPITIKMV Y1a TO TTPOoTIoV 19 kal Seg mooeg AAAagav.

AYZH

ALTER TABLE reviews ENABLE ROW LEVEL SECURITY;
GRANT SELECT, UPDATE ON reviews TO book_app;

CREATE POLICY reviews_read ON reviews FOR SELECT TO book_app USING (true);
CREATE POLICY reviews_update_own ON reviews FOR UPDATE TO book_app
USING (customer_id = NULLIF(current_setting('app.customer_id', true), '')::integer)
WITH CHECK (customer_id = NULLIF(current_setting('app.customer_id', true), '')::integer);
SET LOCAL ROLE book_app;
SET LOCAL app.customer_id = '1';

SELECT count(x) AS visible FROM reviews WHERE product_id = 19;
UPDATE reviews SET title = title || ' (evnuépwon)' WHERE product_id = 19;

AMOTEAEZMA

ALTER TABLE
GRANT

CREATE POLICY
CREATE POLICY
SET

SET

visible

UPDATE 1
O book_app PAETTEL KA TIG TEGOEPIG KPITIKES TOV TTPOTOVTOG, AAAQ TO UPDATE AAAAEE LOVO TN pia Tov TTeAdTn
1. KaBe €180¢ evtoAng pmopet va £xel S1kn tov policy. Otav évag poAog £xel moAeg policies yia to 1610

£18o¢ evtoAng, apkel va 1oyvet pia.
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Aoknon 41.4 - Xwpig reAATN, TiTTOTA

Q¢ book_app KA1 XwPIg VO OPIOELG app. customer_id, LETPTOE TIG TAPAYYEALeC TTOV PAemelg. Metd 0piloe Tov
seAaTn 6 kau pETpnoe Eava.

AYZH

SET LOCAL ROLE book_app;

SELECT count(x) AS without_customer FROM orders;
SET LOCAL app.customer_id = '6"';

SELECT count(x) AS as_customer_6 FROM orders;

AMOTEAEZMA

SET

without_customer

(/]
(1 row)

SET

as_customer_6

10
(1 row)

Xwpig pvOuion 1 policy ouykpiver pe NULL kat Sev BAETeLg TimoTa. AuTo elval KaAUtepo amod v
EVOANAKTIKT), 0710V &va AaBog otnv epapuoyr] Ba e8etyve OAeg TIg mapayyeAieg OAWV TV TEAAT®V.

Aoknon 41.5 - View pg Ta SIKAIWMATA TOU AVAYVWOTN

CDTI('XES view my_orders TAV® OTOV orders € security_invoker = true KAl OTT']}\SQ id, status KAl created_at. Awoe
SELECT OTOV book_app. £)G book_app KO TEAATNG 13, LETPT|OE TIG YPAULES TOV View.

AYZH

CREATE VIEW my_orders WITH (security_invoker = true) AS
SELECT id, status, created_at FROM orders;
GRANT SELECT ON my_orders TO book_app;

SET LOCAL ROLE book_app;

SET LOCAL app.customer_id = "'13"';
SELECT count(x) FROM my_orders;
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ANMOTEAEZMA

CREATE VIEW
GRANT
SET

Eme1dn 1o view ekteAeital pe ta SIKA@UATA TOV book_app, LOYVEL I} policy TOU orders kat To view deiyvel
povo TG EVTE apayyeiieg Tov mehatn 13. Xwpig security_invoker, TO view Ba ekteAovvav wg o
1810k TNg TOV, 1oL Tapakdausntel To RLS. Oa £é8etyve dAeg Tig mapayyeAieg.
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