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Introduction: What is a database?

[+
Database a?o:n?

D b [o} d o c c ¢ __cMmc c c oc o N c
atabase &?OO’D ata GOQO’.L) U.]J@(Y.]J@Q)O)CD(DB@GS’Z)C ®¢§®O’.)(QJ CDE%&DeoG()oO? Gz?ﬁT)OJ(D?

00 0BO3 Heb) Com"@ e3m»coll 00§ infrastructure 32q data oM CVOMD®
3 L° @° @ ° 61 61 6‘[ 0 'L o iLo

c oc c c eoc c (e c [
68 QD€ 632DCI € G%O&CGS’HDC c @§®83’BOO @l&CGS‘?’)C SGECSQ?CY)[BZ UJ@G&I)(YJQJD%

v
2

N cC OC C (o
RULED3VESS DIFRVCOIDIED PIIVEE), §IOI IEE? aazaeel eqjosﬁs § stock qeq ®oo
d o

[ oc
0)?(1)6’) Q0:000: C\)&lO'](TJLDII SC\'.I? database system O’.)(DS

3
-3
Cn
(]
o3
.—80 =
oQ
o
oQ
84

C\DCCDC GT)GLO‘%CO'.]OD(.DII S'BOOODQ)[EQJC@

c o c c ¢ ¢ c e oc
S?Sf] oogagqoooon QEGO’.)’)COGO’E)) @CQJCG]_CC\')EO %&)CG@GS’E’)C O’IJL GOoc%CO O’.)OOII



2 | Page Dive Into SQL

book_title author_name in_stock
JavaScript for Beginners Lin Tun 9500.00 TRUE
CSS Mastery Nandar Moe 8700.00 FALSE
Python Guidebook Kyaw Zin 12000.50 TRUE
Database Basics Ei Mon 10000.00 TRUE

C (e C o A C C C
ooo[gzﬂcz@c\?oo’)ooem? database sogu tables (@LIgPS) 602§, YOPIODPOEIOIND OO
[

C [¢] cC O [of N o C C
()r]" QUD0003Wd60D data eon) columns (Gé]CQ)(DS’BOJ 36”')3) <§ Tows (3’30:“’33(\)(‘03?@?3
L1 ° O L L ° L

c c © '] c
E].PS) 3’3@@ 0):?0)0.)0’_1] ©00D:01000LIII

[ [ C N Ny o N C o
RUEd - empcioooemMmpcsy, database coed students c\aeaTo? table 0003 §sc

)

Ca

)
(@)e]
3
(@)e]

o
column eogza@fv student_name, grade, birth_date, phone_number 03 0loc&Culonudi

C C © C cCoe o C C C [*] o C C
row OQ@SQJCN)(DGUJ) GO’%PC?Q)’)?@@ES@%UJ(D 33%]0033&)0060000 m()omg[gld]mwu
L ° o o L L

e 0. C.o c c. R N [ [ o [ c .e¢M@, 9 __ ¢
SC\?(OQ)QOOG@')C G 0003306(73610 3’3%]0’.)3’3(.\)0’.)603(79 ®q?®(7)(7.1| o)o)eooomf.c H (X?S’BOO’O.)

o

L
c __C oc c
338’]8:0 C\goacogoooo G(O%CO (ea]00]]|

IL 1 o

student_name brith_date phone_number
Ko Nyein Chan Grade 8 2010-05-22 09451234567
Ma Su Hlaing Grade 7 2011-08-14 09782345671
Ko Thura Grade 9 2009-01-10 09212345678

[¢] Co C Co d b ] [of Co C [of %, (2]
B$p0:0) WE§EEMWVPd: database 60RM 6§0HD0IRC:ed MWO(gsed 3209:(g|am(m(]
[g00lonudn powdzess, D00HDES[YC T}EAOC6q0W00Y33]I DADI]ETNCOOTHTSI

o coeeoe C C N oC [of C C C
DQuOS3umed post 00300C0Y33l03C:6060mC database CIDIFUM EIMOFUIEN
L (] ] L ° L 1 LL [¢] i)
C C c O o -] C [} 3 C
3200000065$000OVONY 6§A:PD §2:00P0aN:Y F6§:2[MJeClooudi

[of . . . . . (] 1] C oC
élsa[gc mobile apps, websites, airline booking systems o%meq?@[g., 0]]§$2926€§):30CEP
. o] o (=] (=] [ [ o] ocC cC o
electronic health records (EHRs) 033200 m0an3200:03360 323|(03200006070) 206380003

0 0 - o (%
ﬂ’)G(OOG]_QR(Ig database GO’(.))O?O 336@833'30(1)'308§610']O’J(DII



3 | Page Dive Into SQL

What is SQL?
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Types of databases?
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= Types:

-

> Document-Based: JSON (a3) BSON format & 25

°

S200020lon0d (Quen -
MongoDB)i
> Key-Value: key <{3‘,value eogsfa@]og 23620005 (puen - Redis, DynamoDB)u
> Column-Family: column group 320500 a36200Wd (VW - Cassandra)u
> G@Graph: data eorgs’a@')s aocrs§oo<ﬁo§ 3280000000 (ued - Neodju
Usage: Social media apps, IoT systems, big data analysis tools, real-time data
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- Examples: Apache Cassandra, MongoDB, Google Spanner

-

Usage: Worldwide scale ﬁoo apps, cloud-based systems, data omcm@:o;‘) business
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Features:
. \ [*] o O C C ©o C~s0C
> Timestamp lod data 6o COCOGEPMEEPN DBI$ISCOOWII
° o L °0 L
o [ . Y [¢] C [ C C C cCocC C
> Data g||,§$ (compression) ¢ query eoym @§[§§eo§eo§ 6300CEMMSCOOWII
Examples: InfluxDB, TimescaleDB, Prometheus

Usage: IoT devices, monitoring systems, financial market data, energy management
N OC C C N (o} o Y . . . N

©0) 323|§$, 0020MOY data 60 20:0) application gpse¢d Time-Series DB eogum
o o o (o] L L o 1 [e]

3200:00C6aPOlIo0VSI
TR C\-‘]P
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7. (Object-Oriented Databases)

- Description: ssaemsam‘* database eopen data ‘z
Object-Oriented Programming (OOP) language o) r§o£.’L>05
software developer 60D3200M mq&ssaaoée[gcﬂooosu

o o

- Features:

N . o C C .
> Data § function 600 000®00p0s object 326§

¥

Examples: ObjectDB, db4o
- Usage: Software development, game creation, complex data models c\%sa{)oo apps

° c
GO%)?’D O?SO']OOOOII

8. (Cloud-Native Databases)

00C C Y

. A C
- Description: Cloud environment eoos*aoooo 3900:3(303@(\?0003309 database eog[;go)

|§: cloud § qjooeomooe@oeo) qjooaameoo:):oa@@o)eo) 3am6m6§6®éz§orloocﬁn
) L L L o 1

-> Features:
> Auto-scaling feature o']ﬁ@z maintenance C\?f)qmcoés q?égo']zo']mof)n

C C o [*] C [of . o o0o0C [of
> ° ° °
O’DQDOO(D?G‘,C\?O?D data GOQO? @c%OGOCD’DOOJDG@')g avallablhty (qﬂ§c§3) 33@(9:

o C C
s?(,@o)cﬂoooon
- Examples: Amazon RDS, Google Cloud Spanner, Microsoft Azure Cosmos DB

- Usage: Cloud-based apps, mobile apps, DevOps q?uSoof)eogefo 3309303(2:60’35(5]0305"

Datab c . ﬁ e, c c (N o, € o}
atapbase S’Bb“l 30003 UJO) qco C)Oo@’.) 3202 OO')QJO’.)G <J§C°: QD(;GC\{POOJ S’BQ?OOCﬁGUE))J

N

Sloowdi Relational Database 60U 320 sao)éoooqﬁoo data 60320900 oac::eoqf)@z NoSQL

° [¢] o

—

NI c cmc cmc c C o c
Database GO:.))OOGUJ? (DGUZ)SQJOQC?C?S’BOQU) G@DCSC\(’))(.D[QCQQOD@OOJ)G c 336(73’)02&%8@@6]

C ~ . . e o C C C ©0C
oowil Graph § Time-Series Databases e0ymmeo oaz@ozcgsaoqjmeogsaogm 3200:3QC3

o

o ’] C s '] N C o o o
@lmOQD’J?UD’)GU)O I Database GG]-SQJLDUJG’?Q o060 Data oedani (D@@SOI Q0320
L o Ol ° 1 ° 0o L L

3.

o
o

ogézeaooéqé$°3?a°?z@leo§ G§GT)GO’6)(T§ éZOD'JSGOS(DéStD')S(Ig Q0 O’.)OSII

—

Datab o . N c c(e. o . (P ,] e, . f] .
atapbase 3’3&1”_::3’30)')08 ‘? OOJOC)OOBD UJQJL?’DOGC\)QCYOJ cO (mGIGUgI 330?°33<J§l§o608 OleNC:

o

oc (R (% o_ ¢
(ﬂ@')(ﬂll é]GO@(D 3’38330)0088’)60’.7) S’B(I)SOJC\DE ODO)GT)C\')@S 00032062030l
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Why Should Learn SQL?

o [ [ s
SQL m me@gccgmmgox\)?

o C co C N o o
6000 TYP:oU data 603m) analyze c¥O00OQ ©OICECPAN0Y323] SQL M) vcowEd:

6gzq|decoe§Uloni gpisoai(gC Microsoft Excel § oooCecpam(m(G: Excel §, 32505

c oc c c c [o} ° (% o} ° e s [ .
S’bC\')(TJSOCGP CUOGSO’JCQJO’JGUJO’J 3’3&)8[9[@0103&')” Excel o 33&)3[?]'_[980’)6:‘?")0’3 Microsoft
L L o L L L L °

\

Office ad¢d GloCoy Access o§ database system eopad mse[gpCzeco§Ulonudn Access & data
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queries eopm graphical query interface $oQuOM@ w§ooo§coooe[@>g QL ™ ©2000p0s

0

33036@ §C colonddi

C N o [ C C [o] C
sleven) Excel § Access 0361 10§30003|00603 §e50lodudl

C

> Excel ¢ worksheet 0009320905 3agpsads 1,048,576 Rows ao0aop)a0q (G
1 L o L o, )
> Access ¢ database maosgamz two gigabytes 320000 0’3%000500’3309’) table

C C [} C C ocC C
00030Y|C 16,384 columns 3 320000 oogogcaefco']oooon
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How to Use This Book?
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Chapter 1: Getting Started with SQL

1. Database Basics

c

[*] [ C [*] C oC C (e O o ~ O o Y
Database s00mm S’BQJ(DS'BC\)(DGO’J(D ®<‘f®0)(')’.1|038380 Sl’SS 03IS$ IV S'BODS[gl_O’J system

L o L °0 o L °
2] C

c [ c c c o c o C ) c c
‘%800830303?0 @ODO']O’.)OOII 33’36@)0.:336{)(7?(\)8., Gﬂo?')%@ ,,33? ﬂCoB[(__]oQ)’)u()flll CiCaO’gC

8(73330%0533(?&30?:23@0305 @o: (Tables) 3300%3 (Rows) jsc:: 6503 (Columns) o% olo€ooud

o € c c c o0
00003 @@Or]UJOOII C]CSO’.L)

o]
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L
o N 000 o ( O)
338[%8(6003 oﬂoG(.D)o 20

3
:
2
g
(]
3
(7]
:
3
:
:
s

L

° L L
c [ c _coc c
@CGUD’)CQ)U)QJQUJ‘%CO’]O’JUDII

c . c _c, c c o (e [o} c_c c C 0
860)0’.)68 G-(.D')SO’.)O)SLO?OJS[SS 00000000V CU)G&T.)(TJOD@SSOJ
T ] L ®
o}
30D
L

L
f] c C o\ [o} c e o c f]o
0100l 61(Y303) O’.L) ®<§®U)O’1| 0)803’)8&)8 ©) OL%II

L
%
90 Co COO [ [ o o C o
[§: GC:m0pC:q sag od3RCOMOGP:A)  eamdAS

(col ) c (‘o( ) ce ¢ . c 0 c (.,]
columns '.JSCOZ 3?UJ§D rows 3’3@0) 0)0)800')0 &)0? GC\)C\D’J@@GIGS’J)CO Il

o

( [ o} c_ ¢ c . ﬁ [ c o oc. c. . R
@80@')(70)0 U?ooooe@oogqpogl S’DQJ(DS?C\)(Y)O? OJGOQEO(IDQGOJ) GLD’.L@%@(Y?

o

(o [of C (o
ezaomogcem@omzor]oown)

No Name Phone Date Room
1 U Myint Oo 09785432101 2023-11-01 201
2 Daw Khin San 09223456789 2023-11-02 305
3 U Aung Min 09443322111 2023-11-03 108

1.2 6 (Columns)

C o O N c o o 0 c c. < N f]cococo
G(D’DC\)&?O’J)(D GOJDOCD?’D 630’330’30)21“_0(:]“.00? ®<§®OD(T.“ OL)O)eoG(.O’D[gCD’DoO? c3 CQ?O’DC\?Co

co0ll 3l “za000D” (field) C\)ézeaTmoS@o']moSn RUeD - “eémée(f)ooés” QU000
o L [¢] 9, 1 1
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« Cr wnCor  « CO o o« C.e ,] c, O O [ r]oc c C o ¢
336@ , (I0<§o s GGPOOﬂCIO)Gi, 338:%?00) O%C\? 6(73303608 OISCOIOOVOII G(D’DC\')OOO)?

-

C o C N C C N . C o C o o C C
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33%05?’3 CD@:QQ&S@Q? GSO’JDGOgO’DCDéS 0&890’233361(])[833038 @OSG]_()’]O’JUSII BOED - ©300:
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@@&CO’JODII \?0’]0.) @@&CO,]O'JODII
L L
c c C o _C© o c c ¢ c
?:]G@’)C 0)0)60’3’3(\')%]08@330) column name ‘? data type OO [_BlmCOOOJQO’JQDSOOeOC
o 1

©0C Ay

(o]
table ooo)aoo properly 3e¢c:apomm) eoooaqo']eoon
L o (G| IL

name age phone check-in
U Aung Kyaw 34 09781234567 2024-03-15
Daw Hla Hla 30 09223344556 2024-03-20
[of =} [of C \ o C o CoOC (g [¢] [of
600DC00D0IVEDEON) ooejsooooo:oo 63000324||33202:000IMDID coooesco']oooou ooe@)c

0
'check-in' em%cﬁogf: S[ea) og(f ® (YYYY-MM-DD) qp3s00 ooe&c[g '‘phone’ ermcoooc ocv)q? 3603

N o © o C [¢]

c
©) OO@C\)G]_O']GCDII O’J(Y)(DC\) SG(YJ’)C\DGO’E))(I)O’J G(TBO’.) 003 data type UJO)?O? (I)@@G]_C error
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N [ N0 N (% o oc oc C C
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GO’(.)) GOCC\')')GO)(.I?’ ()’.)’)(Tg(DGOS&LCO’.)’JO']II SC\?O)?(D(TJO’{I 0)600’)8(7)’)60’36@')(03 G(mC\DGO’b)(m
~ C N

. © o C o C o C [ C
database design § 009§ 96D e@@ee.?a?zaoog 320C30003 @o)cooooocﬂu

1.3 saoo;%: (Rows)

c,.9 o c c.emc o [o} c o . r]“ c o
330’3‘%,3?03) G()O'LOO(JJ) UJ(D?QJCJD@‘DO? data 6080? 0?0)8 $002:0) QJQCDO’)QOUJCDSO Il 4190’30'399

(record) o8003 eaT@d]oooSu 0w - guests table &2 3200§:0009000 €25002000060O
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o c N o o c _c C o
33’3%]00603@ database q SBG@SQ)GUJ’DODGPSGOJL;]II 3073330030)6(\1]’)(730388’3603) Postgres
o o o L L1 °

SQL or%oao sae@é@g eq:oaogom:ooo@oc)c\% Postgres SQL rr% ®[§s install @lc\?{)qﬁy)@éd}mo&l

2. PostgresSQL Installation

PostgreSQL or% download C\?(S@S 38 0S eel e oooSc\cl)’oo

o ¢ [
32600:000 GG(D’)@GU)?O’]II

- Official PostgresSQL Documentation

https://www.postgresqgl.org/docs/current/tutorial-install.html orgé m030Cg|C:0 LoorSJeJ

°

cCOocC

o . . C
[33 installation c?o§ccﬂmw||

( o . c)
o%meoeu%oo

=> W3Schools Guide

https://www.w3schools.com/postgresql/postgresqgl install.php ogf:coéz installation

C o C cC O [of C C C
QO0OY3SOCIOCM §CCOCD em[gooozd]oo(.ou
L [ ° o L1 o
- MAC OS Users

MAC Operating System %a?:[glq?quzae,?@{:ew; 6320000 tutorial r@@é@ install

c\?f)%cc:oplmos" https://www.youtube.com/watch?v=wCMXbMJ5]0X8&t=5s

3. Setting Up PSQL (Terminal-Based CLI)

. . [} [} ° [ C
Terminal-Based Command-Line Interface (CLI) 0202 326000003 %o?g@logoz?o @oogzaogm

Co O C . C 1] C coc C
PSQL setup cpoom 63200 tutorials qPseP eooqp@@ﬁ[gz @CSOC&LCO.’]O’JODII

- PSQL & pgAdmin 4 (Windows OS)

https://www.youtube.com/watch?v=XxyxkmH87nU

- How to Setup PSQL (MAC OS)

https://www.youtube.com/watch?v=feuRPRpy0VU



https://www.postgresql.org/docs/current/tutorial-install.html
https://www.w3schools.com/postgresql/postgresql_install.php
https://www.youtube.com/watch?v=wCMXbM5J0X8&t=5s
https://www.youtube.com/watch?v=XxyxkmH87nU
https://www.youtube.com/watch?v=feuRPRpy0VU
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c c . c c _c [ Co _C c o ¢ c oc
QO’DQJ(D - Installation sc setup @I_C\DO(DBGD 32390329 CDO)O)O)(DGPGODOOOO&) C CDOO&DCGP
J 1 L J L O° L L

c

. [ . [o} 0 ¢ Mc c c (%
documentation sc video guldes cO0DM 32600:000 @?N@@@QG@QJC&O’JQ?II
1o o L o II!

4. Creating a Database

=] C [*] C © 0 C C [0} [ C O C C
33230C3200 eq:mm@a?qcewg ©0053002 PostgresSQL o3 SQL shell scoommd §jods0m

© C (e C o] o C oC C Y
ooog[gzec\:om ob) o]?eoo'loooau Database 2002 63020600 ©O$O0D(3|ADLZ0PIC0I0)

o

[ o

e§qaoo§)?[§®oa@aocmm 5¢ 030033@3 B{)o’]oooSn SQL shell terminal ©> CREATE DATABASE

L

e}

o

[ o ¢ c (e ° c o c c c
&?Cf? command 0? > (DQD@BS ()OOGS(?SGCD’D database 030)?(7? oo G@')OOOQ’)S@ q_GC{ZDCLﬂII

// Sample Syntax

CREATE DATABASE database_name;

CREATE DATABASE school_db;

c © o °

CREATE DATABASE =0ommeo; database 3200000090§03:0 3209:(gjo) DDL (Data

.« s, [ C =] cC © C
Definition Language) keyword E(jo)o']oooan 3puwded school_db 6o wsodsew) database

6,500 [90(g2 00:[gp2(Ge §2qCzesq0l00dN

=) o c Cre [ C o cC o (=)

3 statement 0 C\?oeeooc[gzslceoog alJeslevitas school_db 3200C:60 tables les) Loq?oo:@:

~ C o (2] o C [o] [of N o =] o e

co@@:coq@ @@o']oooou database ™ rlsae@eozoosaé]w mcozza[_gzsaeoog (case-sensitive)

O° o L o 1 L

Q68SCA0 $00060000 0I2DVOO0DNO: saoo@ omm 020EeaqpPulonLdIl 9333@6 02032006260

J'%L L°§)8 6 T @" L°|. T S '.I ° @@ 6 °7
(o] (o} N . o ~ 0 (of N N [of [o RN

space 20000 #, @, | ©0) special characters 6o ©20300 §261C200 32MEPOCW$:E0DO
[ L ° o L [IL] ° 2] ° O L

C (o
oa:oogd]oooou

6OD§I:M 0:1|6§30r§ co%o%scé:)(f)oo database o%L B%@&qjéoou%eﬁ}qé SQL shell (psql) terminal &>
\l o (backslash § ©>cd: L) §edoopdqC database list 60ad [mpogScolooddn slg

[¥e) c [% e R . c c
GGU)@G&)’)(’DOO’)SB%O? database 3’3’)2(.\?(7? 80’6)061?30 @@Or]UJODII
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[postgres=# CREATE DATABASE school_db;
CREATE DATABASE
[postgres=# \1

List of databases
| Encoding | Locale Provider | Collate | Ctype | Locale | ICU Rules
PR A B S

postgres postgres

school_db postgres libc

template® | postgres libe =c/postgres
postgres=CTc/postgres

templatel postgres libc =c/postgres
postgres=CTc/postgres

(4 rows)

// Exercise

cC ©

library_db o) Saeéeosoo’)zoia database oooc):-l;(oéfoo:qg% SQL statement 00038@363
C

L

c o Cc oc (%

©200020MVLOONC 0)&93661803’)3@@0’]"
IL L L o

5. Creating Tables

c c o (e c \ 0 c [o} c
Database CDOSLO?O’JS[SS&?)O’JEDGO’.D 323 database 3203C:g0 data eoMm ®§®CD(QJ
L T ° T 61

o
ocC cC O co [o] (2] [of [e] N
eSICHelesH() table 6006300M\Q C\?c\no’][gu table ealot=koeless) column 60) IrOW 6038

&@ézooozcm @050’33300(75@@36 8oo0aladeon CREATE TABLE 200 SQL statement o
0o 5 <] 5 1 5 L © L

o [© O \ C c o C C C
CDS[SS school_db 00D database coed table ooos «xwo:@eeo @o)o']oooon 329m table
L L e 1 L o 1 L
C C [P C c _C C 00 Cfre
orJo)?eemm?:)@oogsaogm oez0dmaced SQL shell opc \c  school_db cosl]mb:

o pd6a0005(G:90) school_db database & §jo>a000qe(goClodWdN

[postgres=# \c school_db
You are now connected to database "school_db" as user "postgres".

school_db=# I

(2] [of ocC [of (o c
E_]:ejs 63200 syntax $9§23200C3 table 0003 eeoomsld]eoou

// Sample Syntax

CREATE TABLE table_name (
column_namel data_type,

column_name2 data_type,
column_named data_type
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3o

eoeozae,ﬁ school_db database obeo erqp&z:nozeooél wo%e@éepzaqltfazamo%eog

=&,

2268 eoe(o students eooo table ooo)e (oc?oo son0ll 338 table ooeo columns 3269,

student_idi name ibirthdate o?° o’]ocgr) @@o’]oooan

CREATE TABLE students (
student_id INT,
name VARCHAR(100),

birthdate DATE

[ - C (e c co c e c N o c 0
oooeonoam student_id [;&]0)[98 ?:]O’J’) GO’{PCSQ’)’)SO’J‘D@%QJC&DS?O’J(YJ OOS[%’)SU) ID ?6]0’300
L [¢] ° L

a%é:eoézeo;} column [gqogofloocﬁu :ﬂe@')c:: INT ((73%:0030%:) data type or%

C [of Cre 2] ~ C c O ocC [of C
6200000 column 0o name @o)[t_.]: 3 column C0EPE0%) 6MPC:OIIZ2EPOM wezg;o@@o ool
30GP:D:EICP:6E D00 09 crYes) qooc\)elesaoc VARCHAR(100) data type oo

L
° . [ (]
e@macezcjsoeoo? birthdate eceog column oloooclooudn & 3606077 69:0MEPEN) 06 DATE

o o C =] C [ Ny o]
type o a?so']oooon %eqs[_gsooooom?meoog column 02034000 ?@3 &> comma (, ) @osooogclg

o (%
(l?()’]O'JODII

Data saq])lssamgo'%méz 6209PQI6§:q) oac::o']ooof)u eésaoo(f) VARCHAR or% of?sq@f::m

o

c c oc 6 00 O [ c
68&)82§C608@2 OGQDGGP(DGOO']OOLDII
L LL

c

students eooo table 00 [§§@éqj qc terminal ooc \d students a9 6300[9 @é§&o

o, lo

o N [o 35N (]
O’.)ODII 3?3?’)6(7)? column O?SEE§ ODUJG]_ datatype GU)O’JGO’E))O QJ:O [;(]@Or]O’)(DII

°c L PP o L

[school_db=# \d students
Table "public.students"
Column | Collation | Nullable | Default
———————————— ¢ +
student_id | integer
name | character varying(100)
birthdate | date

school_db=# I
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// Exercise
books 200D table 00030 (7305036006@%03:@&56]" q&smeooa book_id (INT), title
L s T 1 1T i s S 3

(VARCHAR(100)) § publication_year (INT) 550 columns 603 Glocgdleddn

O C C C C C C C C
students o) table €1 6§500000 column 322000003 ooooog@&gqemco’]u

o

// Sample Syntax

ALTER TABLE table_name ADD column_name datatype;

ALTER & ADD 30d:(Gs éﬁ@z:ms students table 0OC grade s30) column 320000005 O
° L L i) o L ©° L

ol 8e3 table structure 03 [§§(gEq|Copses] ALTER command 03 99:6looudn

ALTER TABLE students ADD grade VARCHAR(50);

school_db=# \d students
Table "public.students"
| Collation | Nullable | Default

student_id | integer

name | character varying(1ee)
birthdate | date

grade | character varying(50)

school_db=# I

SQL 326[03pC:0) 326 0p0:c0082:00p0000(§(§00P320905 0o (660 students table 0505

empCsom: § P3¢, c0adadCep data records 600) INSERT keyword & oo[G|Coopds
oz (3p3(o3gec

INSERT INTO students (student_id, name, birth_date, grade)
VALUES

(1, 'Alice Johnson', '2008-05-14', '8th Grade'),

(2, 'Brian Smith', '2007-11-22', '9th Grade'),

(3, 'Cindy Lee', '2009-03-03', '7th Grade'),
(4, 'David Kim', '2008-08-30', '8th Grade'),
(5, 'Eva Martinez',6 '2006-12-12', '10th Grade');
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INSERT INTO students a(omo students 320p0§0) table 0000 data 3200000P0S
Eg%@azeozc@ecﬁmd]u Data values eogo%eoog (student_id, name, birth_date, grade)

o o ¢ N c c o
column 33%1033@060%))33(\?(73 O%G«?GP:%QQR QD@OQ’LGOOQ% G@’)O’J’DO']II

school_db=# INSERT INTO students (student_id, name, birthdate, grade)
school_db-# VALUES
school_db-# (1, 'Alice Johnson', '2008-05-14', '8th Grade'),

school_db-# (2, 'Brian Smith', '2007-11-22', '9th Grade'),
school_db-# (3, 'Cindy Lee', '2009-03-83', '7th Grade'),
school_db-# (4, 'David Kim', '2008-08-3@', '8th Grade'),
school_db-# (5, 'Eva Martinez', '2006-12-12', 'l1eth Grade');
INSERT @ 5

// Exercise

c coc o S book o} S table oo @ _co. 2., c c
Gﬂokj!) OO@GSD’)(D?00§UJ OO0KS &?O? aple (I)QJ:D 3m§cgoeoga?o[3° GC\')(Y.“(;@&?’O I

INSERT INTO books (book_id, title, publication_year)
VALUES

(1, 'To Kill a Mockingbird', 1960),
(2, 'The Lord of the Rings', 1954),

(3, 'Pride and Prejudice', 1813),
(4, 'The Great Gatsby', 1925),
(5, 'The Catcher in the Rye', 1951);

// Top 10 PostgreSQL Commands for Chapter One

1. CREATE DATABASE database_name;

C

c c e ¢
- Database 3’3&30)0’30)?(0 UJZ&lc?II

2. \c database_name

Y [of [of [¢] [of o C C [of
- psql cooyc database 000230 e@vcoqjoosomsﬁn

3. DROP DATABASE database_name;

c [ N c ° c c
- UJ@G&)’)O’J(I)’JS(TD) database O’J(D?C\?Z(%I(D&]ﬁll



21 | Page Dive Into SQL

4.\1

- Server oc‘)§ database qusfaozc\‘?zmqézogl [goosﬁu

5. CREATE TABLE table_name (columnl datatype, column2 datatype);

- Database cdoo¢ table 3?&)08(0«%03861«%"
o

6. ALTER TABLE table_name ADD column_name datatype;

(o} [of (o (of
- Table esle column 320000 §!I

7.DROP TABLE table_name;

- Table 0003g|Mg Sl

8. \dt

- c005§ database oég] table qumzc{?zog.:) [gsﬁu

9.\d table_name

- Table oéﬁ (column gpsi datatype gps) [geﬁn

10. SELECT current_database();

- C\)(ﬁﬁsad’?:[gle:?eoao database qpeé[gsﬁu
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Chapter 2: Basic SQL Queries

1. SELECT Statements: Retrieving Data

°

SELECT query statement meo2) SQL > database oom data eognr(é [;]«%01?83 :rao?z[gloo')o']n 3

statement oo table 00©200Mm 88030339QJ053303056000% eqsqjcﬁ@g [geo:oooé @o%tﬂoooSn
L L ©° o L O

N N C N\ C C c O C [o]

pQuUedIEss table OM 6MPCIONIEOYE, 3EPOCORM  §UIF|COdWDVEC SELECT o

o

33053[§l§&o'10305||
L L

SELECT name FROM students;

=] N o c (e C N
3puweneon students table cooo name column o ea:qjoa[gs 60QPC:aI6036),

(% o O [ c
3’3&983’3)8(.\?3(79 @GOS?’J @(DO’]OJODII

[school_db=# SELECT name FROM students;

Alice Johnson
Brian Smith
Cindy Lee
David Kim

Eva Martinez
(5 rows)

1.1 Selecting Specific Columns

Table 000902C column gp:gd> §6§60(4dE0OCR0: E63200) column y4p:a3om 6grg|ude

C ocC o o ~ [of C N [of ~ oO0 O Ccre
00) 3295323800 §oend(gooloowdn Iome(PC data quICIZESled BGBEEPOd(Ge
L 1 1 ° ° IL ° 1 LL

o

o

N c c o} (% c \oc c
60?3’300’.0) 3’3%]0’)3’3(\)0’)8080?(\) ° %?W)E@&LCO’]OJODII

SELECT student_id, name FROM students;

§ query statement mco students table com student_id & name column eogor%oao

§URGVED @030']0005n birthdate § grade column cODMEOMN 0'305§ cz$e ooog[geoeooorg
IL 1 ° O L ° o] [ 1 L

d]O’JSII
i
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[school_db=# SELECT student_id, name FROM students;
student_id

Alice Johnson
Brian Smith

Cindy Lee
David Kim
Eva Martinez

(5 rows)

1.2 Retrieving All Columns with *

% 9 tabl N 1 2o 0 . C _C s '] o, 0("] c c(oc c.
8?0)')(73 aple CDﬂ column S?'DOC\?O(T.B Ggloq.ILDQJCCQES (J:D 3321?0@[§LCO (epl00]]| 0303@60380
o [ oc

$, column 320926, data 03 §uIg|Co32q[§60607 3266:3209:0E0l000dN SlevE) ©0332007

C ocC [o] [o] (=] o C C
data 6ogcopds olon&Comd oooooooz[g:ooo 3aooz[§looco']oooon
o L [ L o

SELECT * FROM students;

8 query statement meo students table cdoo student_id, name, birthdate § grade
column 320209209 [Joosuzed [go0lonudi

L L 1
[school_db=# SELECT * FROM students;

student_id birthdate

Alice Johnson 2008-05-14 8th Grade
Brian Smith 2007-11-22 9th Grade

Cindy Lee 2009-83-03 | 7th Grade
David Kim 2008-08-30 8th Grade
Eva Martinez 2006-12-12 10th Grade

(5 rows)

2. Filtering Data with WHERE

o [ C [o} C [ C N ° C C
WHERE keyword 00602 3200:003203|0032¢) data 60Qm oo)o?ooeﬂcorgsaé] @a?zocoqoooou

L
00 O C . o o
GGC\DQJCOO spe01f1c data e0p) 20300
L E 6 'L

SELECT name FROM students WHERE student_id = 1;

. co [ NN C . o 2] C C
student_id 00503 1 § 02 6MPCso003 Alice Johnson gateve eaooiz[go @ej;)@o)o']oooan
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[school_db=# SELECT name FROM students WHERE student_id = 1;

Alice Johnson
(1 row)

school_db=# I

2.1 Comparison Operators (=, >, <, etc.)

Comparison operators (§|C:u)0632006§00603) o) WHERE clause cden 32052(q|(G2 data 60303

D00DE0DC0EOD o")csl%:e S é’l oaé& Saoéz[gloqoocf)n 38m 3305::@{06 operators 6030060
i ° 1 1 1 L L L ° o °

° o

SELECT name FROM students WHERE birthdate < '2008-01-01"';

) c c o [ oc ¢ N c [o}
3 query statement M6 JOO(D ?jS(D G??O’]q o} 61(7.) GO?CSC 6%8(0')30030380861 @9860’3(7.3

U602 @oSo’]oooSn

[school_db=# SELECT name FROM students WHERE birthdate < '2008-01-01';

Brian Smith
Eva Martinez
(2 rows)

school_db=# I
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2.2 Combining Conditions

AND, OR, q? NOT es*a%oeqomeogcr% WHERE clause oéefo conditions 60 c0lC:000
saOSg[glcg&o']moSll
L L

o c C

“ . o o O C
> AND: condition $030: ?q?m.%coc\?d]oooou
“ . [of [of (o
> OR: condition oos9s e§qceld]oooau
LL 1

C C N ) [ [ C C C C ~0 ° C
> NOT: 2000900000:0) condition 0 eoq?onqjcoomsa@o) e@)c:c\)(g sao?:@lo']oooou

SELECT name FROM students WHERE birthdate > '2000-01-01' AND student_id

> 2;

[

(First condition) 2000 e§®e§3058<°:: 6OYID @&qofleusu (Second condition)
L1 L O O IL

student_id oo 2 0005@30@ emézmzedg @eéeogo% [ers’)@oc)o']oocﬁn

o

[school_db=# SELECT name FROM students WHERE birthdate > '2000-01-81' AND student_id > 2;

Cindy Lee
David Kim
Eva Martinez
(3 rows)

3. Sorting Results with ORDER BY

o C C N o C ¢ O ceo
ORDER BY keyword noe02) data record 600p 9000905000300 column 320000 320pC0M0Q

o C
3'30?3[9[(;]0303"

SELECT name FROM students ORDER BY name;

[school_db=# SELECT name FROM students ORDER BY name;

Alice Johnson
Brian Smith
Cindy Lee
David Kim

Eva Martinez
(5 rows)
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3.1 Ascending vs. Descending Order
ORDER BY ¢ 328320p 0000900@ ASC (cudop[03:c000) $ DESC ([(:0pcudadnd) =003

o ° c _c [ o € [
keywords § (Y) 3220 [9'_(5]0’.)00" 3’33 keywords (2]0p) ODO’.)GU)GOO’)SG]_CGO’J’) O@c‘fS’B’)S@C ASC
1 L L o 1 ° L1 °

(o Cc =] [of oCc o ']
(Cooo)e[_gm?m) 320)C3 03@3 Ejooeosejn @oo oI

SELECT name FROM students ORDER BY birthdate DESC;

c [o} [ o ¢ coc oc o
G(QPCK)J)SGUgO? GQgSODO’JGPGS’bC\?O’J 6§')0’J(€C86Qg§0§)60’80’)6§ 3’360)’)(8086%’8&)60’8(?

c oc¢ c
SBODBC\?(D [QODG()S%D @o)o’]oooon

[school_db=# SELECT name FROM students ORDER BY birthdate DESC;

Cindy Lee
David Kim
Alice Johnson
Brian Smith
Eva Martinez
(5 rows)

3.2 Sorting by Multiple Columns

2} o c o ¢ Co0©0C
ORDER BY &> column eoggaqu@zo? 3230COVM COVLOSC coleansoodil gom 0006 column

$,ascending 3203C:009323] 03p50500§6:602§6C 30300 column § DAHAMBECTlEWON
° L ° iL ° L 01l L L

SELECT name, birthdate FROM students ORDER BY birthdate ASC, name ASC;

[school_db=# SELECT name, birthdate FROM students ORDER BY birthdate ASC, name ASC;
birthdate

Eva Martinez 2006-12-12
Brian Smith 2007-11-22
Alice Johnson 2008-05-14
David Kim 2008-08-30
Cindy Lee 2009-03-03
Daniel Park 2009-03-03
(6 rows)
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4. Limiting Results with LIMIT

LIMIT ooeox) data records 3’36613308(750’% m%wcf)qjcr:o;)saé] sao?[gloo keyword ¢l Data

N o (o (o
qpoqp.,d]og table Sleal"s) Sao%sao?oocd]oooou

SELECT name FROM students LIMIT 3;

o

N ocC C =]
students table com 000SDEOYPCOMS Q 3

S

o CGU)O%OU) BGO“G’) BOC)()']O’JOSII
82 0L °J
[school_db=# SELECT name FROM students LIMIT 3;

Alice Johnson
Brian Smith
Cindy Lee

(3 rows)

school_db=# I

4.1 Use Cases for Limiting Output
LIMIT o em&o’]sfae[%saen?eoom saa?)z[gl‘g&o']oocﬁn
L [e}] L L

> ©6:200(gC: (Testing): data 3a85p0:cud00 [MJpd3|C0Y323 N

C N C . . . C [ C o ¢C C
> mqjmjso%)@c: (Pagination): website 0002¢> data 60307 @G| ICIM [_:]ooqjcog

Y

o C . s (o] C N o Cc O
coeepm¢ (Efficiency): e300 data 60D ©39OOQII
AL L ° o L o L

. c c e e 0 c c _® c =)
806’3 - Website O’)OD?EJ:D =5 C3000: 00 880)(? 0)')6”0’):153(7)0)?0)&]9') database (DG§C\JD(:)8()O[93

[4qI€qCe0m LIMIT 03 3200:[g|SEClonudi

4.2 OFFSET for Pagination

OFFSET o LIMIT $330005:@3 qcooeoS results 0dwd 9000 row %o']cf)o% omé@ecﬁ:—ﬁm
° IL L ° 1 L L

-

C COoC C 2] . C N C . . C C o C
oamejscnaf.c:o']oooon 3020 Website 60ped 00q|m$13(gc: (pagination) 320700 3260:3200:0C

oloo i
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SELECT name FROM students ORDER BY name LIMIT 3 OFFSET 3;

c

o ° c o [o} o
LIMIT 3 sD00000 row 302300000 §URe00) e?oood]u OFFSET 3 3000M602) 06 row

o

235900 VDO skip 00300l ORDER BY name Olaonad @eéeooog saooqmé

L L o 1L L L lo o 1 9
0(‘06 Go (‘a o om0~ 6° ] C ea C C 60 [*] N [ o

sao?coo)[go 60QPC:a0D33V0M (VL Y PsM eoqpbo 8$200000 Q P3) M) VOPOIEVLEENV

’

C C
Gocloood

[school_db=# SELECT name FROM students ORDER BY name LIMIT 3 OFFSET 3;

Daniel Park
David Kim
Eva Martinez
(3 rows)

school_db=# I

ORDER BY name oéi) eooé(‘) eqseoSeE}sléu

SELECT name FROM students LIMIT 3 OFFSET 3;

[school_db=# SELECT name FROM students LIMIT 3 OFFSET 3;

David Kim
Eva Martinez
Daniel Park
(3 rows)

school_db=# I

83258290607 SELECT, WHERE, ORDER BY, LIMIT, § OFFSET 03c0 clauses eopm) 3200:(q|(Ge

32635 SQL query qp:go0d scpcmaoloowdn 33 clause 6oon database adm data 60303
o] C CO ©00 o (o C o [ 2] N o

QU@ 0000O8! BE $, 1M§2000§30M 3266203207 326[gdo0EoMOEPLEL N

o

(o [o] C C C [of
3200000] clause 60300 (Q|L:M|CYD zao?g@looooch fundamental database management
cfe O ocC (o
C[t_.](\? uIJLao‘%C(ﬂoooou

I—W)O

L
c o ¢ coc
GBOD(K)33CIX7D3BGC(“3(XN)C
o L L

Gl
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5. Exercise
o (2] O Cc OoC C
3260l SQL clauses eoooo:[gg oooooocec\)oqjc@@o']u
o L L L ° o o,

// Create the products table

CREATE TABLE products (
id INT,
product_name VARCHAR(100),
category VARCHAR(50),

price INT,
stock INT

// Insert sample data

INSERT INTO products (id, product_name, category, price, stock)
VALUES

(1, 'Book', 'Stationery', 5000, 100),

(2, 'Pen', 'Stationery', 2000, 200),

(3, 'Electric Lamp', 'Electronics', 15000, 50),
(4, 'Phone', 'Electronics', 300000, 20),
(5, 'Notebook', 'Stationery', 3000, 150),
(6, 'Refrigerator', 'Electronics', 500000, 10);

Question 1:
Write an SQL query to retrieve the product names and prices of items in the Stationery

category with a price greater than 2500. Show only 2 rows.

Question 2:
Write an SQL query to retrieve the product names, prices, and categories, sorted by price in

descending order (highest to lowest). Skip the first 2 products and show the next 3.

Question 3:
Write an SQL query to retrieve the product names, categories, and prices of products that
are either in the Electronics category or have a stock less than 50. Sort the results by price

in ascending order and show only 4 products.
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Chapter 3: Working with Data Types

1. Common SQL Data Types

SQL e» table oo@aoooo column eogej;a 256 °fo data eooe]o']ooosn 333 data eogor(é W5 format
s 9865000800007 data type 2005905602q0lod0dN ©EIR30) data type 60D 9D:0DMV D
o ° L yp 9 At yp N Sl 22°

o9
co
em@@q@awqjmeog C\?OG&)’)C‘%

c o o N
C(.OS’DUJ(Y)L;]II S’BQ')SQ:].PZO'J data type e0Dmeom -
IL o] L o o °

lo

> Numeric: rﬁ%zom%quzsaogcﬁ (guen - INT, DECIMAL)u
> Text: o>000: oféeo?org 33036{341[33330905 (gom - VARCHAR, CHAR)1

> Date and Time: 0@ 036WH0d 0303|0)324[$3203 (VD - DATE, TIMESTAMP)!

o

c ¢ c ° oc C s o}
ooq?og) GngQJ(DS’BO?‘:@l?OJ) data CDBS&)ES?% ﬂ)e(gﬁ 80?
[o} [o} c c Cc (e c c
EDUJ’)O’.)C\)@S GG] 3’381?860)8’) G(!O[g[gﬁ&')’)g [g(]ODOr]O’J(DII

L L Il (o]

~Co
~Co
8o
(]
3
Sn
°8
:
(@)e]
o9
Sh
~ho
(@)s]
c
8'3 -C

1.1 Numeric (INT, DECIMAL)

SOL c €,.90c c c o _ec c o c o 2eapeod data t
Q 080 OOD‘?o&?CGP 3’3%]0’)3303006:”’):,0? 2)0690&38&.8330800 3360’)33&?;.6:“’)000) ata type

6o INT & DECIMAL 030 [¢oulonudn INT (integer) um md8:(gpdgpendam 006:a0p0:5C0)

data type [40[G: Qu§za:igC 4 bytes zpgudzPEN:§UloowdN SlefopC -2,147,483,648 ©

]
+2,147,483,647 3200 &%z[gém:%&i)gquo% ogégaoézgéo oI (Qq%oggégsaeqsaogo&

L

a
oo
cU"

° o C C C ~ O o co C
saa?:[glopl ID .§o'100| 3220M32§UOMAEIND M [9@00 ©0qps3200  INT  om

c c c
SB(II?SOD(;GO’J’)O{]O’J(DII

\

DECIMAL data type 0D60D) 30000D§:E60R07 0309(3|(Y] 06:q|CoPzaal F20d2gP2olonwdl

o
R 0o OC c c o o o € om S
GCG@OS?CST)UJ(DQJ(YJGGUJI OD%)@%CST)OQO’)QJ(Y)GGUQQ? U)(T.]JQC\?S’DOO?S’BGT)GO(;?’J S'BOROOOCO)

2

ecqpo']oooou DECIMAL(p,s) 0o § CDCIS?OSC\%GI@% p o ?claeo'] s digit 33661330906 (precision)

or% e?cq@s s m 3:1))6&?30’)00 digit 3’366]_33080’3 (scale) quc)o']oougn pue> DECIMAL(5,2)

Qgeslzeoﬁaf’)qf: 123.45 a%oéoo%fo 209 2362 C\()’Glo']oooan
3 L L o L L lo

3l32(gC FLOAT & REAL 03800005 DECIMAL o0 030j0900§3205000 056:60:0l0n0dN sle[opc

L

ocC [o] o [o] [of
ece@m DDOCIOEE)3DCEP apP 609€D60) DECIMAL oo 3’300:@[00') osrasoce[gooooo']oooau
o ar L [e}N] o L L L



31| Page Dive Into SQL

CREATE TABLE employees (
employee_id INT PRIMARY KEY,
name VARCHAR(100),

position VARCHAR(50),
salary DECIMAL(10,2)

employees s00; table &0 -

. o C C cC O C .
> employee_1id 2a) PRIMARY KEY 33@@ eulesl-leslevigalessies) employee_id qPsu»
0003SCOD Q00D eoepsae@& §eomnuli @'eoa’) &: column o0& 00§00
L1 i 22000 s 99 E ° 2 Gc@ 0 P8

(NULL) e[go‘:slcﬂu
> name me0>) VARCHAR(100) a%oo text data type @é@s oq%ooégsaeéor% :)S{aseoé:fgo I
o o o] oC OC (o
eclClsticetualev] 100 3200 oaes:;f.cd]oooou

> position mmé: VARCHAR(50) @5@: o%ooézélaspogssaeé(ﬁ) a%é:eoézfgo']n
o o [o] oOC OC [of
elClpticetualenti=N] 50 3200 oaem%co']oown

c

> salary oo DECIMAL(10,2) @o)oooe@)c:: 0?0?8()'](“38 ocno%: 10 C\:)SS'B(I%I 303096@06 2

o [e] [o] ocC cC OC C o O cCo [o] oOC OC
CP33200 0DM]|@D 0L30 :<§Co']moa|| RO - 650000.00 OVQ][:02$0:6030D oaea%c:o']

c
(0a]00) ]|

1.2 Text (VARCHAR, CHAR)

N o N ocC cC o ° \

VARCHAR & CHAR o)u database oogd text @>000360Q 000:8DPO:W gao?z[glo? data type
cC O C (% N O s ocC C o~ ° ° N C
§®qjlz[§®o']mwll slevd 000§), 00300V Memory saooz[glomeooo m[g')ze oloowol

1 e L P L le L L1 o

o o

VARCHAR (Variable Character) somm 0000900000809 0209232663200 3203C26D GIAM:A,

CO C [} [ [ C
0OMWOO3eq 0 (actual length) 03200 memory opc e@epoaooo@mﬂoooou pued -
cC O C

VARCHAR(100) ux 32006p 10 C\?zo']o:gmoao:a% ogézeooe? ¢ 3310 0?:3303(75033 memory

storage (7% 3305°[§ Q’J@OS@° ()q|r06®'30°3°6 90 0)')330’)0’3603’3 memor 058') 605°35 CCD'J%S]
& i L’ I.J ° '% 5 L° 61 o 3 y T L° ql‘% °
c8&ewdI

-] [of C o [of N (o] ocC [of
333336@')026@’)0 V2326632000000 text data eop™m oaezeucoozasﬂ VARCHAR o»
° L o IL ° o L

°

00 o ceommroo oc\dtt c c‘f] c
(f(?CDGGP(D[So emo y(fel;e:alom‘%cog data type CDO?@(D() (ea]00]]]



32 | Page Dive Into SQL

33@')80003(006?’3603? CHAR (Character) o 000690500330@ actual length 330%63 e§ep33[§p_§
w(Gs my$oresspecrad space [¢C [gpds0sblonudn guen - CHAR(10) & "Hello" a30) ©3000:0)
ocC o c o ¢ [ C ocC o C o o © o [ [} \ C o
90020WDIVEC 32MEP 5 CPOIT20PMIN weoeogneoa[go M§$02 5 65PN space i@@eoom}
ol)o?ed]é: 10 e§epd?:0§ saof?z[glogozejnd]u VARCHAR m e§q303050003%66035c0é3 CHAR ux»
fixed-length data ogoqjo@ .%o'](fbsaeqs'aogo%ﬁo} (guen - ID %o']ogeogl hash codes) 60’6)3’30’30’3

0 (e ° o c
9[983?0?3@[6(\??]010000"

oo{)ée@)o']eos" VARCHAR 0o (’L)eoosacﬁsaqeﬁoé 020343 (QUED - saeél c36o0)

et
oa&emS@° CHAR m Oco0320032m|Qod data (pLLD - 0$:80l001 fixed-format code) 2320000
S ° L Oq.lﬂ 3 8 L‘?“? qP" o

00 _C [% c o c 00C N .\ 0o _ ¢ [ [o}
LL)Q?OD(OZGOJ')(;]O’JUOII (IL%G@)COZ database 3(?08&36‘[)&]9') ®’.)OD’)361° 206020000000 oC\?S’bOQJO’JGOgO?

e C ¢ . c .0 Je. f] c
GOODCUD[BQ ??0’)%%}') Gglnql(.DGOeLg SBGﬁlo[F_YI]oO (epl00]]|

ALTER TABLE employees ADD email VARCHAR(100);

ALTER TABLE employees ADD gender CHAR(1);

C

. oC (=] [% N ocC 2]
email c30meopm text length eondome(3pC VARCHAR(100) $, 036:50002(Ge gender o M
oféeo?og F ©0) character oooSd?zoao 036:00303320900 CHAR(1) 0% %a?z[gl%étﬂoocﬁu 0'3%])[,,

o o c oc c o} c c c
database e0wd60 gender ™ 1 200000 0 § CDGS&D@ZOO’DO’)C\)@S GO)G]_ODO’J(.;]ODODII
ol ° L lo L ° L 0o

1.3 Date and Time (DATE, TIMESTAMP)

-> DATE:

> q(ﬁo;)o'%é ogéssoézeozo']oo(f) (YYYY-MM-DD Format)i

> DU6D -'2003-04-28" ( enqp&:w)zeﬁe%;ze%)n

> Memory 3 bytes oo eﬁsqw}?o’lmof)u

> %a?s[glwéor.}eq?q)qps - 6gsegq sl %]280561(75&{]’)& m:m&qosquu
- TIMESTAMP:

oC o o

> QOD9SC323[$5090)2 006:a0p0:60:0l00VON (YYYY-MM-DD HH:MM:SS Format)i
> 0w - '2025-04-28 14:30:00' (Data 6[(pCzad0325[$)N
C

A [o] C C ocC C
> Time zone ol ooeooczo)ezmgsccﬂoowu
L 5 O L

> 4 bytes (ofé) 8 bytes e.ﬁaepoﬁo']oo(ﬁu Database %qjlzzamzeo'rﬁooéd]oocﬁu
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o C s S C C . . . C [of
> 33:1?49[&)9096:?6[32{[30 - chgﬁ?ooooeoqpol logln timel submit ?CDO)GOE{P‘;I
[ C N cC o

0):?038[9’)6305??0)0398 s 00D 3’3%]8?3’30’)3’3(7{] OC)G &)@3({) C\%SB{)O’.:)S’BSI]II

ALTER TABLE employees ADD contract_end_date DATE;

ALTER TABLE employees ADD last_updated TIMESTAMP;

Key considerations when choosing

1. DATE 08 saaﬁzagézsa@)z 32093 ecf?sa(c)or‘)zae@]zaeq?queo saaﬁz@lwéo']ooof)n
2. TIMESTAMP 03 3293241000036, 030|09323[§7) 90D006:

L °

a[glo']oooon

3. TIMESTAMP 0 Time zone ocl)o'] ooéagcc::ocs

S -
.—Qno
On
08/
S)
3 3 -
3~
r—W)O
On
Qo |— o

UJOCDS"BQ)S[Q[@GUJG)
L L~ 701

[} e] C C C
0620Ge0m0looudI

2. Choosing the Right Data Type
Data 334:1])[3330733 eaijof)@f:zm database ¢, performance § accuracy 330905 meqz@zm%dé

company_db §, employees table 3> employee_id 0 INT ¢ o36z000¢(Ge name § position

C

320900 VARCHAR() 03 ad:90looudn salary oo DECIMAL(10,2) $ contract_end_date

[o} DATE & R c C . C [ '] (%
('T?GO’J? iGOOQPGaoqIOD ODCD?O)?OJ)@(DO (0a]00]]

2.1 Impact on Storage and Performance

o]

Data type eglijofv@f:zoo data storage ¢ database &), performance eoth;) sanqjlzwogeq)rﬁj 08
0005&%00309 :°3C\‘§o I

> INT - Storage §éz[§z calculation eogs'aogo% @%@%eo%eo% 33(\? 000 é: coloodi

> VARCHAR - Text length 0enan326016005(J: storage c03205)05 6[(pC:ad8EClonddi

> DECIMAL - Precision [§Come(n3p¢ 030306606 storage 080532000000laoudn
p0w - employees table cde> name 320305 VARCHAR(1860) 6000Dad:eudadqC index size
0[03:000(Ge memory Gonzen(goolooudn 333105 VARCHAR(100) $0 0d:cdmDewds0qC storage

c o c c c_c oc (%
OD(YJOO’)ODC\? data access C\?OOJ’)Q)@Z @c‘f&)c?(\')’)%COr]OJODII
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3. Type Casting and Conversion

SQL > data type 000g[|20d 00[gpeondy|:6[yoC:q|CqC CAST() & CONVERT() aD0) function
60909 3200:(g|§CUlonLdN Function (4003320300 6[JpC2qIC0Y0063:03 () adcopdeqgdlonudil
o1 2:(9[3 : o §|CO005P 0 22939
& function Sleples 3909303@(:: original data type oo ecfgsa&cr.} format @&e@ocﬁ a‘c}o;}zaa']
C

o C c o ¢ o [o} e c o N [% . c c
3’30?800(3]0’.)00" (TBLDC\?QJCOOJ data type 0? OD’)LDG@')C&C\EG]_O?S’BU&O’J flexible @@Or]O’)LDII

o

SELECT name, CAST(salary AS VARCHAR(20)) AS salary_text FROM employees;

o) query e CAST(salary AS VARCHAR(20)) =0omm salary column «§o)
DECIMAL(10,2) data type or% VARCHAR(20) (text format) e@oézcﬁ[goo')goooo']n 6@353@30@

o O (=] C s C C C (%
data o salary_text s00) 305 column §36p08 200500>002:0:(go0looudH

CAST query or% run GC\?(SSékJQD owsd: employees table 06093 :raqj’l

o

employee records 6o
o

ooéooozfgc@eo’]ooof)u @zq&em'g SQL shell (psql) &0 esaoagof](?ésao%éz query oo&slmr({) run

[company_db=# SELECT name, CAST(salary AS VARCHAR(20)) AS salary_text FROM employees;
| salary_text
_____________ +_____________
Alice Smith | 5000.00
Bob Johnson | 7200.50
(2 rows)

company_db=# I

\ o o o C o
salary_text column oo employees sopg), salary o) text Qo|g¢ [9003:0’3000 eooqmo']n
O o L L ° L Oc L]

3.1 Using CAST and CONVERT

CAST oo SQL standard function 0303?@03@3 data type e@)ézcﬁé 33&?3@[()’]0)()5" CONVERT

N o ° N . C (e N C C C
meox SQL server oo database 00g) 6> 20:0) function @@[93 CAST & cQ0esDDCYM

20607000063 E)°U.) e()’]O'J()::)II C;]GOQS ntax 600333 C°C()S(m@')° ('TS ogé()r]m()SII
6]?0%] ° |L@ D Sy L ‘?8" o °q.l T

SELECT CONVERT(VARCHAR, contract_end_date) AS date_string

FROM employees;
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contract_end_date column oo date data type o VARCHAR 0630 e[gcs[Ge
date_string 550} alias (00203320p0) § [qoosuzen(godlonudn slevd & query statement um

PostgreSQL ¢2602) 33(\36&36?) eo?ogo']ogesn 'YYYY-MM-DD' 0% a?:eléeoorg 338066@6]00&%

[company_db=# SELECT CONVERT(VARCHAR, contract_end_date) AS date_string FROM employees;
ERROR: column "varchar" does not exist

LINE 1: SELECT CONVERT(VARCHAR, contract_end_date) AS date_string FR...

A

oma00dad60y CONVERT(VARCHAR, ...) 800 syntax oo SQL server €20 3205:(g|o0q o)

C C =] [*] o OC
format @o)o']oooan PostgreSQL €260 3 syntax o) GO\?S§LCO']UI%3II

3.2 Handling Data Type Mismatches

\

Data type Q%éﬁ (806’3 - text (7% int :‘f’n cSol&SLDc(E:g @FQDZOO'J) blPS('D error b”’)g @63603%60{]

Wi 300[gacogrecRa) 6[4gC:§ CAST adwwrod CONVERT a30d:(G: data type 6opmd 0npd

[ c socC c o C
6320C e@oc:c\)§cm’3m 3’3616833&?30C0 OJODII

SELECT name FROM employees WHERE CAST(employee_id AS VARCHAR)

& query ¢> employee_id (INT) 03 VARCHAR (Text) O 0023010001

[SL)
=00
(]
2
cs
-
=&,
0o
0’3
£
con

\9 0 c c c o ¢ o o c o c
%SC?G@DCSQ?O’)@ @Col data type 60?00 oo error o%o? Gﬂ)CﬂD&%COr]ODOOII

S 3K 3k Sk 3k sk sk ok sk sl ok sk Sk 3k sk Sk ok sk sk ok sk Sk ok Sk Sk 3k sk Sk ok sk sk ok Sk Sk ok Sk Sk 3k sk Sk ok sk Sk ok sk Sk ke sk Sk ok sk Sk ke sk Sk ok sk Sk ok sk Sk ke sk sk sk sk Sk sk sk Sk sk sk Sk sk sk sk sk sk sk sk sk sk sk sk sk ok

83255290607 SQL &0 320d:qp20) data type 60p(qoo) INT, DECIMAL, VARCHAR, CHAR, DATE,

TIMESTAMP o)oooeorgor% 6000301000 me@)é data type eazs”of)ogom meqs@gcﬁl

[*] N ] cC O C C
QD0oYOD storage § query speed 600D IDWOCYMEEPOLE

o

oc . O o . c r] ©
§LCCD &BO’.)’JGOg(Tf @om&)’moo [9"

3 [gE CAST ¢ CONVERT 03022 data type 6[gpC20006090900002 6000030l000dN 333306p603

oneo2) database design @lc\?f)oo’)l qUery 603 66302060 336@533@(5 saqézsaeq:@zo']oocﬁu

o 3k >k ok ok sk ok ok sk ok ok sk ok ok sk ok ok sk ok ok sk ok ok sk sk ok sk sk ok sk sk ok sk sk ok sk sk sk sk sk ok sk sk sk sk sk sk sk sk ok sk sk ke sk sk ok sk ok ke sk sk ke sk sk ke sk sk sk sk sk sk sk sk ke sk sk sk sk sk sk sk sk sk sk ok


https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-3/05-convert-contract-end-date-to-string.sql
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Chapter 4: Advanced Filtering and Conditions

COoC

cq, 3aa§ ()) ¢ WHERE clause e@mm conditions eoooo c0lE:00 0SC f:g AND oo logical operator

e

ooo)?sra,%@@g 33053:[9@003(73 oam[gleeoo coCAlooud oooqjea)qpog data records eoQm

—

. C (e N C N o [ . o oco C
filtered cvO[G: a)OOWOITSleD Adeepm0) SQL queries 6o3M 6§2000:8CH F2CL0D

"

o © c c (e c . N C __Co
336618[?_7:]20)’)01@" &DO’.)CD(D[BS? 00?338?8?’) loglcal operators G(T(.))Glo S'BC\'l)OC\?OLL)

3o

32600000 ecomooa'y@ e3¢0l

° S 0°° 61

1. Logical Operators

1.1 AND, OR, NOT for Complex Conditions

SQL o> AND, OR, NOT operators eorb)or% 330?3@[@&8@{) Jeaf)eog:of) filtering conditions lop)

3o

1
co (%
@l_(.\?o% [O1[ea]0w]]]

> AND: AND § ajo%ooozoé conditions eoosfa’)mi)z ?(?ooo result oo TRUE @oSSsoo']u
> OR:0R § qjoooo:) :0) conditions ogom ooog?eo?ogoo %cﬁ%TRUE @&o’]ooofvn

> NOT: NOT ooe02) condition § eogqcoooo data records 600030 eslgeozoooo']n
° © ) O L Ol

3
&
3
(B~
5
c-
3

C Ccre ~ O C [of [of N
eeeoom[«__]zo:m employees table oM G:mmo']oq?ooe:eogqo data records

000 O C OC c __coc ¢ c
(:]PSO’.L) GGO?LDOQC ODEOQCSSLCGLDC\)O (.L?L&D() (epl00)]|

00

// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-4/01-insert-employees-data.s

ql

[company_db=# SELECT * FROM employees;
employee_id | name | position | salary | gender | email | contract_end_date | department | age
B e e e e e
Alice Smith Engineer | 5e00. | alice@example.com 2026-12-31 | |
Bob Johnson Manager | 7200. bob@example.com 2025-11-30
Chan Myae Developer | 5000. | chan@example.com 2026-083-15
Devi Kumar Analyst | 5000. | devi@example.com 2025-09-30
Eaint San Designer | 5200. | eaint@example.com 2026-06-30
Faisal Rahman | Technician | 5000. | faisal@example.com | 2025-12-15
| |
| |
| |
| |

m

Hla Myint HR Specialist | 4700. hla@example.com 2026-01-31
Imran Khan Project Lead 6800. imran@example.com 2026-08-31
Khin Zaw Support Staff 3500. khin@example.com 2025-07-31
lin@example.com 2026-04-30

1
2
3
4
[
6
7
8
9

MEETNMETTTTNMEIX

1

Lin Htet Marketing 5100.0

(10 rows)

company_db=# I

cre. Je. .0 ¢ c oSLh11 o2, ~C 00("] (%
CD@[EPQ;))’LE}&?QC e3200000 query (Yf Q she QJ:TJ qubo 0)60@@%00 [epl00]]]


https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-4/01-insert-employees-data.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-4/01-insert-employees-data.sql
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SELECT name, salary, gender FROM employees WHERE salary = 5000 AND

gender = 'M';

\

o [ N [0} C C o C
oooeace::ms@g salary 5000 o) employee 0204 ago?ooofloooon cpooosaeﬂ?qg male
C o] C o C C C C o O o (©
@o)oo employee 600M 00HOOMOGI0OLN 6$>M3p3e060) AND  operator moog@:
° o 1l L L 1 ° L L
cpe C € o C ~ o C C o O
condition §oqUV:EN true @o)oo employee eopm [goaeogooo @@o’]oooon SDC00DM QO
] L 1 ° o 1l L L

o (e oc [of o (o cC O . .
5000 em[go 00q§00p0eD s'aq“.,ano[g]o)qcﬂew% instruction s0z0m0l

company_db=# SELECT name, salary, gender FROM employees WHERE salary = 5000 AND gender = 'M';
| salary | gender

_______________ +_________+________

Chan Myae | 5000.00 | M

Faisal Rahman | 5600.00 | M

(2 rows)

company_db=# I

(o C [of c O [of c O o
330903@ employee oo 'M' é]g)eu?oo 'F' @o)eleooecl)qc male eepi female sep s04q)||30ps

cooOC c o0 0o e o c__c(oe [o} ° oc
Q)(DS%CODQ)C\B &)C\)O’JD()(]II SC\?QG@C{BG??}GO’J? O)O&D(EBS? OR operator O? 33003@[%00']

L 1 L
C C \ C ° C N C ) [o} (=} c
0D é]eoeug query > AND ¢ OR ‘szslwogzo']oce.?ogsaogm OR conditions 600 25:00¢, ()

3’3036°(I) CG °8OQ%O'.]CD(£3II Precedence 32¢ ¢ °03)[§&0f]03(£7ll
5°° @ q}’ oL G]. q"

SELECT name, salary, gender FROM employees WHERE salary = 5000 AND
(gender = 'M' OR gender = 'F');

Y C

c N c € 0 C o c o [ c
?:]G@')(o) OR .iOOO‘DO)C\?O’JO’JS’bS’] employee GCY)SGUD’)O’.)(T? 8(3(1?0’3608&19'3 [§®(ﬂO’JODII

company_db=# SELECT name, salary, gender FROM employees WHERE salary = 5000 AND (gender = 'M' OR gender = 'F');
| salary

Alice Smith 5000.00
Chan Myae

Devi Kumar

Faisal Rahman 5000.00
(4 rows)

c [ oc M [ c _c. [¢} [ NOT t
330%]0’.)3?61 SBC\?OSB(YJC&J:D anager GU%CDO) O§OOGOGOQO? ﬂ')G(OOQJCG]_CGO’J? operator

o

L
e . c [+ o} coc c
OIL)S[SS Manager 8(.)?0)0’) (@) OOGSGO’.)(Y? sgo?om%c:o']oooon

.—80 .—80

SELECT name, position, salary FROM employees WHERE NOT position =

'"Manager';

323000 Manager mag(G: 0§03 employee 320209203 [§e0se0 [goCloo0dN
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[company_db=# SELECT name, position, salary FROM employees WHERE NOT position = 'Manager';
| position

Alice Smith
Chan Myae
Devi Kumar

Engineer
Developer
Analyst

Technician
HR Specialist
Project Lead
Support Staff
Marketing

Faisal Rahman
Hla Myint
Imran Khan
Khin Zaw

Lin Htet

(9 rows)

+
I
I
I
Eaint San | Designer
I
I
I
I
I

o [ C ° ocC C C o
Note: NOT zee: <> (not equal) owo != O%Lcoe: mo?:@lscox)(r% oooarloo@: 20000

[of C
eo)qjccﬂoou)u

1.2 Operator Precedence

c c 0 c co c. [ N
(78]:%60330%0 COO ‘%OOO G('qPCo?DOOC()OgG]_ODD

0JPU OV 6[ggCRDEC +, -, X, + O
q.PLao 1 ﬂ Y Lq_ > T

-5
0
Ch» ™
é
On

=C

cOo
3
()
G
S,
Qo
S|
©

coOn
=)
=
o
¢}
=
=]
=h
o

o)
)
]
[aF}
=,
o
=
N
8o
8
©

" (8

£

R

oIl s’aéIe@)f: oaép :
[o] .~ 0 [of C (o] o [© [of [of
00 ﬂo'Ioooon 333@@:6”8:0?336@9@:? ooo)aogqj ® o ®090qJ e@qc 3607 @o)o'Ioooou

aoe):2+3><(8—2)/6—1

o

ocoediad: (8 - 2) 0 eggcdlonudn sp3lmes 6 quloowdn [Gieomy coWODMMES

Lo

PMH 6@305 (<) %mz (+)0%(.\?(S(5IGQSII3 x 6 =18118 + 6 = 3 @]oc)agozoqmcﬁn

o

g Bor

%

0H&)2330Ce60 60IC: (+) §,505 () 0 wdCleddn 2 + 3 = 5,5 - 1 = 4
e 0 [of C [of C C s C C
1 305 000=0CqCs 64§ C:q00m operator precedence 6(3pCo [goclooudn

-

oolon

=y

SQL &>c0pd: AND, OR, NOT operators 60303 60lC:003009:(g|0)305] S:on26020328320D
1 O L [ ° I

(operator precedence) o cdmM$0c30looudi SQL &> operators 60§ DiEI603230C

p p ARel 2SS I p 38, g207:603 s

[

L
c oc c c
GC%;(X)GCIJ? G(KBD(YDLHZZBCI?C E§Q)L)CI)(X)H

1. NOT
2. AND
3. OR
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SELECT name, salary, department FROM employees WHERE salary > 5000 OR

department = 'IT' AND age < 30;

Operator precedence 32§ SQL ¢> OR coad AND 0'(;) é:m:eosa?éeaooéo']mosll et%o%ooom SQL
oM owP:ad: department = 'IT' AND age < 30 o) 32qC00[G: 00qou3s salary >

50000 o3 OR S ecﬂés@z data filtering co06020m0 @o%o’]ooofan
L o L

[company_db=# SELECT name, salary, department FROM employees WHERE salary > 5080 OR department = 'IT' AND age < 38;
name | salary | department
e
Alice Smith | 5eee.ee IT
Bob Johnson | 7200.58 | MGMT
Eaint San | 5200.25 | DSGN
Imran Khan | 6860.00 | MGMT
Lin Htet | 5100.00 | MKTG
(5 rows)

company_db=# I

f:)@zogﬁqmézmésemé e(sﬁ@qjcczoo(f)sféqé parentheses () (T%O?(% sa@@lo']ooof)n RUED -

salary > 50000 coodgp:(g: department = 'IT' copd:gdgeud slvwuncd age < 30

C C C o ¢C
G;C§33(7D[E§Q)GIQ9(X) EI)E%(:GBCIJDII
L o

SELECT name, salary, department, age FROM employees WHERE (salary >
5000 AND department = 'IT') OR age < 30;

[o} R \ c (N c [% co s~ _C C o)
sladeom 'IT splleclafiolel=le 5000 clea|elesteniclen 3loe00d 320000 30 63200 0$00L60M
L ° o o L o 1 L 1 o O L

[ c c
GSGlZCI)()D[E}CX)G;()ZQI) E§0)(3]CX)(ADI
ol T T

[company_db=# SELECT name, salary, department, age FROM employees WHERE (salary > 5000 AND department = 'IT') OR age < 30@;
name | salary | department | age
B i e T
Alice Smith | 50ee.00 | IT | 28
Eaint San 5200.25 | DSGN 27

|
Khin Zaw 3500.00 | SUPP | 25
I

Lin Htet | 5100.80 | MKTG
(4 rows)

29

company_db=# [J

2. Pattern Matching and Ranges

SQL o data eorgcr% o)oSocl)orSfosaogoF) IN, BETWEEN, LIKE or%c\% e@o%oof) operator eogc\)éz
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2.1 IN for Lists

N

IN operator or% SQL > WHERE clause ocogd 30

2.

L

:(Q|[Gs o0§62qp2gn c0adYEdY|Co)3Rs
I {S]ISE N (R PO°9|

o C C \ C N [of [of C C C s C o
ODSLQCI)OOH Cﬂ&QQ(I)OO SlﬂDquEfy 8(I)®E)OE§Q)E§® CI)OOENJDE“CNJDS?EQCX)EBS 20
L 1 L o L 1 ° L

[o] C C N [ )] [ C Y . N [
GBG(é]LDmGCD? column 0003?00%;) GGQDCD?U)CD’DSUOJ values list com Cf)@??
C o ] Ay C A C C

rOVV’GC%;S?(I?§CXBH7? E*;CI?CI)G()?CX)D() Q)LQCI)LINI

Sample SQL Query Using IN Operator

SELECT columnl, column2 FROM table_name WHERE column_name IN (Valuel,
Value2, Value3);

SELECT name, department FROM employees WHERE department IN ('IT', 'HR',
"MGMT ") ;

C c ocC N [ C C o
"IT', 'HR', é]?eo?oo 'MGMT'  gd§60060 COUMCES0D  O$ADBE0PTDMSAVIM @o']c\)

. . o ¢
1Instruction GOSQ?O’)OJDO(]II

company_db=# SELECT name, department FROM employees WHERE department IN ('IT', 'HR', 'MGMT');
department

Alice Smith
Bob Johnson
Chan Myae
Faisal Rahman
Hla Myint
Imran Khan

(6 rows)

"

C ~ co o ° o o
IN operator &> 2000000002300 O0g¥:e0p (Valuel, Value2, ..) 09 205000 subquery

SELECT name, department, age FROM employees WHERE department IN (SELECT
department FROM employees WHERE age = 35);

Subquery (SELECT department FROM employees WHERE age = 35) aoeom 32000 Q9)
Y CO [ C C C N C [*] C C [

$32OM{OY 05006607 F2VOCV0E§0) IFSLPIE0RND P16Vl 3(GEM outer
query meon 33Gs60aded UloCo) 0§06:606, namer deparment § age 03 cOeg:a0d

Gooevzom(ghdlonddi
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[company_db=# SELECT name, department, age FROM employees WHERE department IN (SELECT department FROM employees WHERE age >= 35);
name | department | age
N U NN G T PN
Bob Johnson | MGMT | 42
Devi Kumar | ANLY

| 35
Hla Myint | HR | 38
Imran Khan | MGMT | 40
(4 rows)

company_db=# [I

o

° C

] o C C cocC C \ 0
Note: ooslooeco OR operator 0 m@e@ea?zeq?qc Jeaoc%co']eoa:oooon 32332003 IN operator

° C C

[o} o ¢ . e c 0 00 c c (%
m ODSC\)(T)O’.)’J§ 0’380361(\')3 G]_@')[;(](DODC\) OGG]CZ(Y)CSOCDSG’.) E(}‘DO’](TJLDII
L L L ° 1L ° i) L LLI o 1

2.2 BETWEEN for Ranges

BETWEEN =domumcopd: logical operator o03(go(Gs 0062000907 2005905000207
L L L L 1 °

C [o] [o] cCo o [of =] (o] C
@ozsamzaeozzaooc:m §ooadomn 00 %w:@lor]moon 8 operator 09 OmM§:E0R
o o 1 1 L [ L L [e]

. ° [ C s N o o C
(integers), o©>c:60p (characters), é]?eo?oo 960y (dates) §320D o?:c\%elo']ooo:)u

gPicomani(yC = § S &H0) syntax 0 BETWEEN & zoe0:00:(ge §CeqCeooCicoCs(goeamt

oc c
GGI&§(3(Q(7)(X)H
L

SELECT name, position, salary FROM employees WHERE salary = 4000 AND
salary < 6000;

SELECT name, position, salary FROM employees WHERE salary BETWEEN 4000
AND 6000;

[company_db=# SELECT name, position, salary FROM employees WHERE salary BETWEEN 4000 AND 6000;
| position

+

Alice Smith | Engineer
Chan Myae | Developer
Devi Kumar | Analyst
Eaint San | Designer
Faisal Rahman | Technician
Hla Myint | HR Specialist
Lin Htet | Marketing

(7 rows)

Salary 40000 & 60000 030560} 0§006:60232(4C 3p300§0:503(NP:eD§0P 0§006:60BCORO:

U602 @o%d]ooofan
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2.3 LIKE for Pattern Matching

PostgreSQL «> LIKE operator or% table como data eorgor% 030541903003:0:3 pattern &
o

o ¢c e o co ° c c o o o .
('TJ(D@@S]G 00w 3’3003@[010’.)00" SBOOSODBC employee records o0)c0 data eopn) filter
L Il i) lo L IL ° L o L

° C C ° N . [0} €
00 og|c Eodm3lw 3aa?zocc5]oooau LIKE operator o?:o?s‘ae']tjn wildcards (3202:0030060000)
o

L ° 1
§<5q“308 0530361(5]0905" '%' 02 sequence of characters %mqméooo%ad’)zqf (ﬁrﬁée°e°
i) L L 13 3 L L I L i) 1
[« © . C [ c ¢ oc e o ¢ C

o@eeoz[gz -' 20D0 32MEPODOOYLODPOSC MM POYMD OOEIDVI0OWII

PostgreSQL ¢ LIKE operator m C}?%mz@é case-sensitive [Qogd]musu :fla% LIKE 'A%' cO

° [}

’

QooeC Alice o3 33[_99033&3 00D $0206000907 gpe00la360udi alice o 32600:000d:
GL] q i ° L°§° o‘?)@ o 1T (ﬂ) ° S L ° L°§°

o

00) $6p06mM g|CqCeon ILIKE operator o) 0d:quloowdn ILIKE o LIKE 0303

o L

3200000060600 E20)232(MJe32600:) ©Z[G020 gpevzom [ydolooud

MySQL %(g)[%)ijcﬁoooc)?memg PostgreSQL > LIKE operator oo case-sensitive @o%oood]n
sle[0PC 00d:32(03:32600:0) ©3(p:qCQC ILIKE 050d:00C0loowdn LIKE § ILIKE um
SELECT, UPDATE, DELETE statement o6, WHERE clause $ 0300 3209:[g|8C0lonud
pVWIN(YC 'son' $30:0) $Epdecy (Johnson, Wilson) o) epg|Eqc '%son' o) 29:8¢(Ge

L

o ° "a' Olos C . 0 o \ o1 9 o 0OC C
FO200@OY "a’ VIO §I00602 (Sarah, Daniel) o §PRSOR _ak%' m o0sscoloowall
L L1 ° 6 L1 ° [

SELECT name FROM employees WHERE name LIKE 'A%';

[company_db=# SELECT name FROM employees WHERE name LIKE 'A%';

Alice Smith
(1 row)

3. Handling NULL Values

SQL &> NULL 00onm data egloao 300D ea%eleoozoé oo%c%zo% (0a]16b) z[gloooo']n NULL
L 1 lo L ° L L

co 0 C [o} o c
O’D«%LOSGCD(D (D(DCDS’BSW&DGO’J’D ODO’DOO’DSCDq) G]O']OOOOII
L o L ° J ° 1

3.11S NULL and IS NOT NULL

NULL 00§®:6030% ©0§e03p IS NULL IS NOT NULL a30) condition 60303 95

9 :qUloodn =,

s~ o C . N C C C
©0) V©$ comparison operators 6030 NULL $602) 3200000060 eo?ooo"loasu
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SELECT name, email FROM employees WHERE email IS NULL;

employees table 000> employee ooogeworﬁqjézo%ejao email ﬁeﬂé:m:’,@g)me@jé query q

result » 0 rows O Bm@g)(ﬂooo&l
1

[company_db=# SELECT name, email FROM employees WHERE email IS NULL;

______ +_______
(0 rows)

company_db=# I

il 0 1 W0 c ¢ e o K] 1 c
emal ﬂdo) employees Q:IPJT? ﬂ’DQJCG]_CGOJOJ SC\? 8610(\%610 (0a]00]]

SELECT name, email FROM employees WHERE email IS NOT NULL;

. co O C o . [¢] \
email column &> NULL 00$0:0§00 3amsc0ied email qe§602) employee sope), record
1 L i) L L 1 1 ° O o

o ]
3333(\?3(XE E}G()gcxx)Lﬂ”

[company_db=# SELECT name, email FROM employees WHERE email IS NOT NULL;
I

+
Alice Smith | alice@example.com
Bob Johnson | bob@example.com
Chan Myae | chan@example.com
Devi Kumar | devi@example.com
Eaint San | eaint@example.com
Faisal Rahman | faisal@example.com
Hla Myint | hla@example.com
Imran Khan | imran@example.com
Khin Zaw | khin@example.com
Lin Htet | lin@Pexample.com
(18 rows)

3.2 Common NULL-Related Mistakes
[o] C N (o o [o] C [o] C C
NULL 03 000323l 32$p033D2 D000000:§ 00 @m:em:emqoomo’]oooau
L ° L ° 1 ol

Checking NULL with =

SELECT name, email FROM employees WHERE email = NULL;
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-] ] [ [ o O . (o]
3 query statement M6§30§C 020 result © e@(?eo:o']orlalzu oo0apsp email = NULL o check
C O~ C C e 0o \ \ C o C C (e
ablélossHavl¥) @@o’]oooon 3006620009 33[309@3 false 200000 unknown @@Bzeooo true
L lo L ° Q) L s
[of ~ [of . N N (o] =]
e@@ecngd]:?sn s?é]e@')g email column ooe¢> NULL o']og rOW 6030002 3 query mes

@«%BC\)‘Dgéof]CD:II 3333003 IS NULL 03 %ﬁ:@lqd]ecﬁn
L IL ° L L

Problem with NOT IN

ofﬁésog NOT IN (7?3 SQL &0 o?:o:azaa'] ooor?)oo::sle@m oooSel;cﬁd]oouSu Subquery o%eo?org

C o C

value list 03¢ NULL 00§3:0003 Claomoadabomseon NOT IN condition meg 32(§ooé: FALSE

-

2500200 UNKNOWN O(goscolooudn TRUE (g0 row 6c3odeomc egeuzeonolonai

SELECT name, department FROM employees WHERE department NOT IN ('IT',

'"HR', NULL);

O ~ O C cC o oC C N C (o s OC [of N
o000 a060 NOT IN oo value 0003J|CLDS S|CLPPIAFIEDO @oad]oooau NULL $,$|C209p02
[ L ° L o] ] [¢] 1 o] 1 °
Cc (e N o [of o C
323 result 0o UNKNOWN @@[9: SQL ¢160n 3033']0? FALSE 3’3@@ UPLQQDSC\EO']H :ﬂe@ag NOT IN
o cC O [of o C C e [of C O O [of
Q020WODEC NULL lesleafenoatoniealy wwo?ooooozcga?or]moon

4. Case Statements for Conditional Logic

0
Eleatesles

o ) cre 0 o C
SQL &> CASE statement o) conditions eoTeI{me[gs ©02D00) 3’38@3’3&?0?08330’3

.
[ S o C . o .
result eogeoijcogsaé] &o?:@loqoowu sloo programming language 600y if-then-else

o C C
% 200000060:a32:0000 1
4.1 Syntax and Use Cases

SELECT column_name,
CASE
WHEN conditionl THEN resultl
WHEN condition2 THEN result2

ELSE other_result
END AS result_column
FROM table_name;
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Example 1: Salary Level Classification

SELECT name, salary,
CASE
WHEN salary > 6000 THEN 'High'
WHEN salary BETWEEN 4000 AND 6000 THEN 'Medium'

ELSE 'Low'
END AS salary_level
FROM employees;

salary 02 6000 0006@3616 "High' C\%OOUSQJQO’S@S 4000 ?Q.{: 6000 @’)8&%61{3 "Medium' i
C o C N o C © o _ C 1 o C c o ¢ C N
6$IMDINDWOUNSY VMM POINDEC 'Low C\'i_goaooemq?mowo']n CASE me$ @m0y

N

1
c o o C C N
§eo3n) salary_level spo) column 320000003326§¢

°

OC (o C C \ 0

&)83[98 em@eo:oooo’]u é]eoeog 323
o ~ cC ocC [of 00 O € oOoC

column 2p) employees table cel-alealoallulon]Ctewat{ta) eo?ooo']oosn 0UMLO0IC SQL shell o)

IL
© c coc c
6618[98 QGS[E@‘%CO.’]O’)ODII

Example 2: Department Name Change

=] C C [*] o o C C C C C C
30003| department $opoeoym long form oo)s'a@o) e@aczem@@em @o)cﬂoooan
o L [ o 1

SELECT name, department,
CASE department
WHEN 'IT' THEN 'Information Technology'
WHEN 'HR' THEN 'Human Resources'

ELSE 'Other’
END AS department_name
FROM employees;

OJOS?OOO%E”GHDOO CASE statement oo employees table coon data or% cooB@s @oaeo:oooa:o
C (e N cC OC [of [of o e [of C
@oa[gs database cel"aNealoalbulenlCHooleb Hoaa eo?ooo']o;ezu original data 336ng) OD20MEEPM

o C [*] . o C C
00 0§ d]:)'lJL:u :ﬂe@;g apmo read-only operation o eeTm@]o)d]mwu
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4.2 Simplifying Complex Queries

CASE m qOem:0d logic sonm oods 0020 00 @ e@ c2e02 §cd]oooo||
ﬂ 6° % g o 'L ?GF) 83°J | q

CGBGOJ’) employees 602§ C\)O)’)GO’.)(T% department S’BC\% 663’3’) (7% @ C@O']GOSII
° p y OGL o L p L I83 L eg

SELECT name, salary, department,
CASE
WHEN department "IT' THEN salary * 1.10
WHEN department "HR' THEN salary % 1.05

ELSE salary
END AS adjusted_salary
FROM employees;

IT department 320000 10% sC HR department 320200 5% c\)mcr%zeoz[g: 33@33 department
o 1o [¢] L

C [ S
6033203607 w6[JCaddll

company_db=# SELECT name, salary, department,
company_db-# CASE
company_db—# WHEN department 'IT' THEN salary * 1.10
company_db-# WHEN department 'HR' THEN salary * 1.85
company_db-# ELSE salary
company_db-# END AS adjusted_salary
[company_db-# FROM employees;
department | adjusted_salary

Alice Smith 5 5500.0000
Bob Johnson . MGMT 7200.50
Chan Myae 5 IT 5500.0000
Devi Kumar A ANLY 5000.00
Eaint San 5 DSGN 5200.25
Faisal Rahman 5 IT 5500.0000
Hla Myint 3 HR 4935.5250
Imran Khan a MGMT 6800.00
Khin Zaw 5 SUPP 3500.00
Lin Htet : MKTG 5100.00
(10 rows)

S 3K 3k Sk 3k s Sk ok sk Sl ok sk Sk 3k sk Sk ok sk Sk ok sk Sk 3k Sk Sk 3k sk Sk ok sk Sk ok Sk Sk ok Sk Sk 3k sk Sk ok sk Sk ok sk Sk sk sk Sk 3k sk Sk ok sk Sk ke sk S ok sk Sk sk sk Sk sk sk Sk sk sk Sk sk sk Sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok

) c 00 o © [ c coco
83’38§86’)60’)’) data GUg(IL) (I_)UJO’QJ[(_.]S 0)?0)0)0’{] (D(D(IL)OJ&L (.g §E 036 O’.)q”_OO GC\)C\)’)SO OJODII
c o

AND, OR, NOT operators sc () oo 3903 @l&‘] qoeoo :0) conditions eoom 3an[ oqlco§oo:

033
] o

2 I—W)O

o]

o

[g mao']oooon IN, BETWEEN, LIKE ooooco@: data eqzoooooos‘aa’]eo @qessaoozocoooo
cooe}@d]oooou NULL oo§co eoooo oaoxo IS NULL IS NOT NULL 00 a0z sleu)eooo’)q?

320D oao%oo::@q;emzeorgo?mez e@o[ggo'loown e;pooef?zep CASE statement ijeaoog logic

o

Q0% IOESEPODPIIE DSOOOMEESECAS qUEry 603 K0D§QUSIFROMM) a3009(MgCloowdH

3Kk Sk sk sk sk sk sk ok Kok sk skskk 3K 36 3fe sfe sk ok ok ok 3k s sfe sfe sk sk ok ok sk she s sk sk sk sk ke ske sk sk KRk 3K 3 3 sfe sk sk ok ok ok Sk s she sk sk sk sk ok sk sk sk
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Chapter 5: Joins and Relationships

N0 s [T c ¢ c c N c ¢ o)
Databases CD%DﬂOOJ table GOgU’D’) O’.)O?§OJ®8 &D(’D(DOG?@ODO’]CDUOII 3?3&3(730()66080?
(Ou)]

[>]

(o}

L
o [© 0 N [o IRN [of (2] [of [of [of (o
3’36@8[30 ©0P00) table 60Q00M data eog(poeof]co[go O°®°?°°@°33[§® celes)
N o cC O (o (o N
33295300600 table eog@)zoo relationship 60y 9000CY3IAOVCVVCSI SQL &

o

c ° » 0 [o} [ c (%
O’.)ODC\?Q?S Q’)C\)S?O)’)O? EI)(YJC\)(YJGC\?C\)’)OgJSO (S]00]]|

1. Understanding Table Relationships

(o C o] (o ~ [©
Database 00093200C:w0 data eop) table ooo)aqj 3[9 2268 aopj 2000200000100 W01 RUeD -
o] 1 o L L o
5 d

atabase &> books 3806 table ¢ readers s?og table o%q?o eopleog table

. . o oc (e N O [ C
relationship ﬂeq?slc[gz 32330M§WO

°

L
ocC C (o \ (o C
qP398 §cd]mw|| 3 Table 60U DO §oo 3 SDMEW

.—P/)o =C

[o} ) o o _¢ o c [
@O? 330?8[9[ s data GU)O? C\?S’b():l)('_\? QJUJ&)O’JGO']C (2)]©) (S]O’JOOII

Table eop(ogp: relationship 0203 copdeamM(gcium database cd¢d data 6oRM) ©§OOOM|
o L 1 o L
C OCO [of oco [of C (o] . . [of
00p0:8CQs COGEPME EYMOOWECEzoM F6qeilclonudn slevew) relationship 062
L T T LT B~ 0 5 T
C

N . O e Ny C
eaoomoosaé]e)eooo primary key ¢ foreign key 00 336618@2@ key s03

3

o

3’3&?°[§l610{](7)(.0" 3 key §®861 33(.\')0(000(13’) e%@ c?@ §') C\D@GISO’J:SCO’J’)@C\') G@Oggb(?&g

T 3o

t? ?'3608‘?330) &)(DC\DOOQC [903) L;IQODII

o o o

) 1 . h o 0o o c O C C [ oc ’] C %
/* Relationship Q© 00:q]|300:@22 §020OC) CQUOCYUOLODWISCVICOLIN */

1.1 One-to-One (ooé?qjésaocﬁgose)

800’5&(186 (5]0305" SC\%O{] G(QP&TD’YU)&)G%D (Slep] (O)CDC 010’3030880330[§° 3\35001080’303 53
'? L ° ° 8"1 I 1 ”? L ﬂ ° % ‘% @°
C e (o (o C SN cC OC C 2] . . [o]
G(qu 2 Q0D3000 8 O'JQ)GOD')(TJU)@S%O OO(DS?CO']U)OOII 3('.\?6[”_3 relatlonshlp type (Y? one-to-one
[of

33@ crlav CDOSS &)(6&&)6(\%637\0']0)05"
§ ‘% LqJ o I P
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(o (o [ (¢
1.2 One-to-Many (00039 @euo:scaom.swe)
LJ 1o o L

C N C N N
One-to-Many ¢>0qj603) table 0003000 record 0d030MD 09@'): table com record gpsgos,

c o ¢ ¢ c C 0x

800’3§ G‘%&COWO’J(DII 80@)3?G<§§ OZD@ aCf.B(DCf.)&D??’D (DDS?OCD CDE 0? ILS’BE{I’LS’B@?o
0 0 oc [ o \®© c _¢c ¢ c ¢ c ¢

m 993’3%].?33 I_00 (08 ODC\)G]_O’]UJODII 3’]3? 3?30)’)3?00’)0)3%00) s0OC (J)')SO{E&%QJQO)CDGS (borrow

records) gpsg § 0M ®6@.§§coo:> @@o’]oooou 3lod > One-to-Many relationship C\('éeaTd]oooSu

°

1.3 Many-to-Many (aaq_p:.;s(:: 33qp:aoa3§059)

L

2} o N N N C C
3324)[s320036260D) table cOm record gp:gou oo@')s table c0n record gp:gos sOMSLOE

oc (%
SCOIOOVOII

-

c. - c ¢ ¢ c
80@) - e(qpcooaoooowaowo OOCO’):%OODO)?Q)OO

OD&OJ:%SG)O& OD%S’BOJ (08) 38(7.1]’)6803)8(:1[)20) 3

G('QPC 0008 blP 0)’):? &)(DCDOOG]_GOJD&D()’]II GC\') Many-to-Many 800’S<c§>QSJ

,_

[ o . . C . .
3'30')(7) equC:OJJz‘? ODCUJ%SUJ(YJ QJOJ&)(DGOSGOD ]unctlon table OOG(I)OJ association table
o o e L ° o L
[y C [of o C C \ C C
(somooeLDs) 33:1300’)@? oooooeeaoomeoz%no B@OWUJODII

1.4 Role of Keys in Relationships

. C [of C cC 6 0 C C OC ~
Primary Key - Table 00033203C:en record 0o033|Ciom) ooz@o:ezaoc ©0D2ID3603SCOY

[of ~ [of C
column 02030 @o)o']oooan
~ (o] [of . [of (o C C 6 0 o oo0oC C (o
QU — books table el akceN[e book_id m ®3P0V0OOIHRVF|C:OM §@Dzoo§cezaoc ©0000¢

[o] . [of C cocC
og primary key 33@0) QOYOISC colonudi

. [of N 0 . o [of N
Foreign Key - oo@o: table oco0300¢0§0) primary key o reference 0pO0oD:0Y column

C s c (%
O’J(D?() E(]O)O{](D(DII

cC O

00w — borrow_records 300) table ad¢> book_id 550 column §0o05501@n slum books

table 0062803 book_id (primary key) o3 pa$2(geso) foreign key [goSColooddn

L

N °

sle[opC borrow_records o0¢> 3200:(g|o) book_id o§d:e03um books table ad¢d

\

CO . o Cc o
0OMUO§OD book_1id co) gplgatey)
1 ° Ole L

sG0

o c N C c 0 » O o
C\’EOF]U)ODII S’OB? U)OD(D’JS?O(T.E(JDSQ)’)SOD(\)&EUJ) ODG]_?’)O’]II
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e o . [of . C ~ C (g . . o
3 primary key sc foreign key e@ogo table qua@:) s0mgwoy (relationships) 6oy

méeeo’)rﬁ%cc:ooo@oc)d]mosn :ﬂe@)c:: JOIN keyword or% 330('?:@[(\%03616@(:: eorlaléor:) table

- [o} c (o ocrec (%
GOJG)G’)G]OJ data eopm 330)0)6(5]02[93 6103&0[9@0)0’]0)03"
[¢] 1 Il e o L IL 1L ILL

2. Types of Joins

o e o] C o C Ny CO [0} o C C (e C C
SQL ¢ joins 50020 table $03 200V 3COMYO) table 6oyMm qjooaom@g oo?ooc)@:sa@o)
o N (% N

[o] o
data s0D sDO0OW saoaz[gloo keyword ol
O L O L o L °

Joins 0 20000903:QEAIDOM  $OFIE0IS 63D DM 6*’[90’]@05" 3e §pe> database
1 L L°q L ?u?j oi I ﬂ ° § I

C C N C [o] [of (oo} o [of N

320006300MmM0oMI table eod column § row GCDOO@UJ)O’JGUJ) QG]CSBGUJ)O"]U.)SII 88@[“)0’.)

3 o 3 5 L S 3 i 3

o o ocC "] C (o) [of C . ocC f] (o
$9§260M saogz[gﬁco 0nLoIl Source code OO0 63DMM link €2 qUISCLloDWII

// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-5/01-insert-books-data.sql

[school_db=# SELECT * FROM books;

Myanmar Language Grade 1 U Maung Maung

Mathematics Guide Daw Mya Mya

History Book U Tin Oo

Introduction to Science Dr. Aye Chan
(4 rows

borrow_records table 050 book_id 0o books table § book_id 05 qpdpg§:0) foreign key

C C 1] . co O cC O \ C [ o
[go0loocdn (Geeom book_id 00§G: 1 §0) 3O €2200:0) AWSOEUNDDEESOIT)

33(1330303@[61&]{)0']"

[school_db=# SELECT * FROM borrow_records;
borrow_id book_id | borrower_name | borrow_date

Maung Aung 2025-05-01
Mi Mi Khine 2025-05-02
2025-05-03

(3 rows)



https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-5/01-insert-books-data.sql
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2.1 INNER JOIN: Matching Records

N

INNER JOIN oo table §®asa@3 soooo)ooo column eoTeooé@ 0@0’3 0D data records

(Bo

EQOQ(G*)JD GgFCEKJ)G()ﬂJDD E§®cﬂcrx13u

SELECT books.title, borrow_records.borrower_name,
borrow_records.borrow_date FROM books INNER JOIN borrow_records ON

books.book_id = borrow_records.book_id;

0

8 query o books table § borrow_records table 61 book_id oo%fg:eog 000 record

o

GCEﬁ*%Q GLﬂCIEﬁ E}GL)EX)E%@LHCZNJDH

school_db=# SELECT books.title, borrow_records.borrower_name, borrow_records.borrow_date
school_db-# FROM books
school_db-# INNER JOIN borrow_records ON books.book_id = borrow_records.book_id;
| borrower_name | borrow_date
__________________________ +_______________+_____________

Myanmar Language Grade 1 | Maung Aung | 2025-85-081
Myanmar Language Grade 1 | Mi Mi Khine | 2025-05-82
Mathematics Guide | Soe Moe | 2025-05-03
(3 rows)

2.2 LEFT JOIN

LEFT JOIN (C)O) LEFT OUTER JOIN aoooooo table

3» -
&

record 39(79‘?(\?30? G].OPLI—&F right table c0me02) =0

. c C O o
o»dli right table @ DMOLYL o) record 6

03
i)
(@)e)
]
=
c
I
r
3
—n"
~Go '-
(1))
03
&
?
g

c C
Eﬁ@(ﬂCINJDH

3e§speo left table, right table eo[i_] $3 emé% osp %emézﬁ%&o’]mcﬁn 330?33'“333@6 JOIN
keyword ¢, ecﬂog)eelzo?cmo? left table eﬁs)m?:)eslzoooo% right table C\°? ej;o%q&elo']@u

L

SELECT books.title, borrow_records.borrower_name,

borrow_records.borrow_date FROM books LEFT JOIN borrow_records ON
books.book_id = borrow_records.book_id;
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2] C [ N N O C o

3 query €360 6§ 000006300 a00:0) books ¢ borrow_records 5oy table so20) LEFT
N o C C C o o C Ay C ° o]

JOIN o qjooaomooozo']oooon JOIN o) o?zooozoaoe@og books table 0o ©3p0322200:M)

C (e Ny [ CO C C ~
@CD?‘D@(DBS 2300250032 T2COME0Y PIVE0RZ0YMI borrow_records table com
C N C [ N
data eogo'] Slomeddi $2200002620:0) ®O3pVE0R3200MO60) borrower_name § borrow_date

column eone> NULL oo%&z(} [gooe:) @&o%oofuu
o1l L 1

school_db=# SELECT books.title, borrow_records.borrower_name, borrow_records.borrow_date
school_db-# FROM books
school_db-# LEFT JOIN borrow_records ON books.book_id = borrow_records.book_id;
| borrower_name | borrow_date
__________________________ +_______________+_____________

Myanmar Language Grade 1 | Maung Aung | 2025-05-01
Myanmar Language Grade 1 | Mi Mi Khine 2025-85-02
Mathematics Guide | Soe Moe 2025-05-83
Introduction to Science |

History Book |
(5 rows)

2.3 RIGHT JOIN

RIGHT JOIN or%eoor; LEFT JOIN %e@aé:@%c@o&: 90500’.>zq<°: C\i)GCU)USOf]@II left table egep

. o] [o] o ¢ C C =]
o right table 03 320200500 C 398006[90'][3n
1 L L L

SELECT books.title, borrow_records.borrower_name,

borrow_records.borrow_date FROM books RIGHT JOIN borrow_records ON

books.book_id = borrow_records.book_id;

c o e c 00 O € O c coc (% N 0
61(.\')30’) 36§GT)G') G)OG[QGUJJ()']UJSII 0MLOM o)e:@e&co']oooan 23000300 record 66]0.)
L i ° IL L L o L b ° Il e

C o] C C C c
023206060 :no?[geozgn eo?ooo']ogzu em?eco?eowmz@geoog INNER JOIN opg:mo

C o\ c c
GF3DS§%C§2€ ﬁ{)GCKE)E§®LﬂCZN)DH

2.4 FULL JOIN

FULL JOIN ooé table s0acd:0 data records 320:03:00 000503@3 (ﬁcfaéeec’q&em NULL
1 L L 1 L L L IL L i 1 o

@o%eq??:)o']n
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SELECT books.title, borrow_records.borrower_name,

borrow_records.borrow_date FROM books FULL JOIN borrow_records ON

books.book_id = borrow_records.book_id;

school_db=# SELECT books.title, borrow_records.borrower_name, borrow_records.borrow_date

school_db-# FROM books

school_db-# FULL JOIN borrow_records ON books.book_id = borrow_records.book_id;
| borrower_name | borrow_date

__________________________ +_______________+_____________

Myanmar Language Grade 1 | Maung Aung | 2025-05-01

Myanmar Language Grade 1 | Mi Mi Khine | 2025-05-02

Mathematics Guide | Soe Moe | 2025-05-03

Introduction to Science |

History Book | |

(5 rows)

2.5 SELF JOIN for Same-Table Relationships

o C

SELF JOIN afl’)oo:)meoo;) table mcﬁ?méz(rg (flxﬁmoo?oo JOIN C\?Boooo']n 33@33 table ec\cla’ori

L
. 0 \ o N [o] O coC . . [o BN of [of ']
323 table eelalo[es) records 60 20§, MWYC relationship 326) §|0230M6VLsoOI

c c ¢ c
é](DGO’.)? c?élf@ syntax (ﬂll SOO’JC\)O’J?]CSBO']GOOII

SELECT column_name(s) FROM table_name AS t1 INNER JOIN table_name AS t2

ON tl1.column_name = t2.column_name;

company_db=# SELECT * FROM customers;
customer_id | customer_name | age |

Yangon 3000.00

L ELLEREL 2500.00

Naypyidaw | 3500.00

Taunggyi 2500.00
(4 Tows)

SELECT t1.customer_name AS customerl, t2.customer_name AS customer2,
tl.balance
FROM customers AS t1
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INNER JOIN customers AS t2
ON tl1.balance = t2.balance

AND t1.customer_id < t2.customer_id;

N o] o [ [N (=] . C
tl § t2 =pommeoxn customers table o §®?[§§§Bo onw alias §epO60y

o ¢ L C (e C C 0
oooeozC\?oooo’)d]u tl.balance = t2.balance oo condition [§®[3: QOMM|$6G 0PPOOY

[o} o] . . [0} C C
customer 60QM ﬂoe(gcgo']n tl.customer_id < t2.customer_id 0) c000OPOC0D00ME0R)
C

-]

c o o o c
customer UJ(DQSQJC%O)(D O%O’)’)

ocC 1] N cC o 2]
05 3p38C0mE aob(Gs result 0den wilomesanaddln 3 query
IL IL L I 1 [

Qo861 comm$eg 2560.00 §oj Mary § Lisa oyeoloonen [godlooudn

company_db=# SELECT tl.customer_name AS customerl, t2.customer_name AS customer2, til.balance
company_db-# FROM customers AS t1

company_db—# INNER JOIN customers AS t2

company_db—# ON tl.balance = t2.balance

[company_db-# AND tl.customer_id < t2.customer_id;
customerl | customer2 | balance
___________ +___________+_________
| Li | 2500.00

(1 row)

SELECT egmendloy column 60paneon) query qoo3cden tl §, customer_name o

N

o C (% o o C C O o C
customerl o3 ew(gouwdn t2 §, customer_name o) customer2 o3 6w[§euds00) 33@8']000,]"

[

[Geeomy tl.balance 0do00200p0:0 eq:od:cmiomm tl.balance = t2.balance &)0)

condition e[0p¢[goclooudn balance oo§6:m t1 § t2 s60MED IomE t1.balance (o)

C ] o

t2.balance 0005002900 3aoaz[§looa$oo& 338366[9010005"
L L L o

2.6 CROSS JOIN

CROSS JOIN 0ox» row eorgsaom?zor% 0Q60:0) join saq])lz:ramzooor)?o']n CROSS JOIN oo

.o, . [o] C [o N o) [of [of N C N N C o
condition eogsaoo’]orl{zu 3DCVODD 0OOVM table §, FOW 0003¢ 0'3@')3 table §), TOW 32§03
[o] (o C cocC o [o] C
28 orIJLorIJLeo']c:eo:ooodhl é]e@)g @®§cng FOW 32030020 016V

SELECT books.title, borrow_records.borrower_name, borrow_date
FROM books

CROSS JOIN borrow_records;
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3. Practical Examples of Joins

3.1 Combining Data from Multiple Tables

o

8oo03sleon) table §é?®05 E}@ data 6o 60 6:@6@&5@&1@3@6&" 66,62 ooéeaooo%g‘oc}

o L
N o © C C ° ©
books § borrow_records table 6oym 3eseped &)(YJC\)(DS?O?SB[&JQ’)O']II bseooro) readers

(o [o] c O [of (o [of
table 0003M oooo?googeso')mo']eoon

school_db=# SELECT * FROM readers;
reader_id reader_name reader_email

Maung Aung maungaung@Pexample.com
Mi Mi Khine mimikhine®example.com
Soe Moe soemoe®example.com
Aye Aye ayeaye(®example.com

(4 rows)

INNER JOIN ‘JsoSa']a?sooo:ma% ooor%[glo']u

SELECT books.title, readers.reader_name, readers.reader_email,
borrow_records.borrow_date

FROM books

INNER JOIN borrow_records ON books.book_id = borrow_records.book_id
INNER JOIN readers ON borrow_records.borrower_name =
readers.reader_name;

QOSm 32300 6096620 [§oUlodWdN

school_db=# SELECT books.title, readers.reader_name, readers.reader_email, borrow_records.borrow_date
school_db—# FROM books
school_db-# INNER JOIN borrow_records ON books.book_id = borrow_records.book_id
school_db-# INNER JOIN readers ON borrow_records.borrower_name = readers.reader_name;
| reader_name | reader_email | borrow_date

—————————————————————————— e

Myanmar Language Grade 1 | Maung Aung | maungaung®example.com | 2025-05-01
Myanmar Language Grade 1 | Mi Mi Khine | mimikhine@example.com | 2025-05-82
Mathematics Guide | Soe Moe | scemoe@example.com | 2025-05-03
(3 rows)

Ny o Ny . N C s O C © [
books ¢ borrow_records o3 JOIN ogsaé]tjsoeoo? book_1d 1 § 2 3200000 0DORO0Y32000
C ° N C
o??eo']cs rOW 00830 elcv.)o']oooon

[§:soxy borrow_records § readers o} JOIN 0)328lgdcopd: borrower_name §

O O C © . . . O C C
reader_name 0)mmMpo0) Maung Aung, Mi Mi Khine, Soe Moe 00 ogoomoo']oooon Aye Aye

N C C
o borrow_records ¢ 60l0y320905 result ¢ Glaooegrewrod0los
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()]

§)0600033006009 books table com book_id 3 (History Book) ¢ 4 (Introduction to Science)

\

L
o C Y C N [¢] o
o 0)')3?0608(\7@3 borrow_records %D 60{10?330809 result CD%D O']GCUDURQQ?UJD Q)U)@I_Gl

Or]ll

5 B

3.2 Debugging Join Queries

C o o C Cc C o o JOIN 2, Y "] o
DUDUES) 0HI00DF|MDI TD$ D60 §OMDE query 603 32032(g|03325] 0og|,[g
o C C =] ) C (o} o
200§7600:609607) §ulodwdi Error 600603 603§ €60 332(03(g[g|0dec0:60903 95cmniomm
o [of (o] C (of
3209:0E60000E0loWdN

° N C N C c o o
[* ON clause 233000307 column 603U 0OMWOL table eogsa@as 0MSWOYEDY

3’38"9°05 . Kk S f . Kk C s W2 o c u00f] C o
610 <O) primary Key i oreign kKey G(Yg o)qocoooe?oooo? GOO%PQ)Q)G@O(I?’C\?O 0ooI ¥/

(S C cC e O (=] C N C
[* JOIN vcvoacereon table coosg|c:om) 203008 SELECT query ¢ o :@

co o (%
C (E)C\?Or]O)ODII

°

N ¢ O C C [of ocC C
©6209Pd JOIN QUMK C error 60 @@GOTC\D’):%CL;]OJODII */

/* oomuda) SQL error message 6000qCCORd: 33 message () 6o0gpood(g: (Jaooga)
2 §€ SRLIHCORW: 3 §€ M edJp : et
O O C C *
36[ggpomm dadeepaddlonudn ¥/

/¥ 0oesdieneony INNER JOIN O §:qC:0p JOIN § 06z(mgpdcln :58mes soogp(adeone
o

093200003 LEFT JOIN, RIGHT JOIN $ o%:qjsaoéz[gloaéo']mosll */
L o L o L °

L

[* eqf)ogaé:a)o%@lo)epecozm NULL oo%&zeooo% 20030000l LEFT JOIN 2500005 RIGHT
L L o L o L

JOIN 33:152@06333'] match 9@0505 rOWS eooe@o& NULL oo%fo:eo:) 0la 0050l 0o 33oM
L e ° o ° L (o] o

C co o COC [*] [*] s
6@39 NULL oos d]oc§cq> column 6030 :Do:)[glo']u /
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4. Exercises

(o N C o O C OoC¢C C [of C (e (o [of [of C
6320006000000 table soam (D(DOJCOD@G&)’J(D@@[SS GQ)(Y_“CS 60 mo@@o ]
T s T 1T 1 L S s S e 5

N c o c
3?033?0380 ?@om@m’)g)o']u

// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-5/12-create-and-insert-custo

mers.sql

lexercises_db=# SELECT * FROM customers;
customer_id | customer_name

John Smith 09-11111111

Mary Johnson 09-22222222

Michael Anderson 09-33333333
(3 rows)

// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-5/13-create-and-insert-orders

sql

lexercises_db=# SELECT % FROM orders;
order_id | customer_id | product | order_date

2025-05-01
2025-05-02
2025-05-03

(3 rows)

Question 1:
Join customers and their orders using INNER JOIN, and retrieve customer name, product,

and order date.

Question 2:
Retrieve all customers and join their orders using LEFT JOIN. For customers without

orders, product and order date should be NULL.


https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-5/12-create-and-insert-customers.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-5/12-create-and-insert-customers.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-5/13-create-and-insert-orders.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-5/13-create-and-insert-orders.sql
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Question 3:

Join all orders with customers using RIGHT JOIN.

Question 4:

Join customers and orders using CROSS JOIN and retrieve all possible combinations.

Question 5:
Write a SQL query using a SELF JOIN on the orders table to find all pairs of orders made

by the same customer on different dates.

3Kk Sk sk sk sk sk sk ok Kok sk skesksk Kk skeskk Kok sk skesksk Kk Sk skesksk Kk skskk Kk sk skesksk 33k S sk sk sk sk ok ok

" " o . o cC o e O o o o C C C =]
Chapter 5" 3230:) 6 mﬂm[ge?eoog SQL 336@36030? 620gP$ICOPOVECDM @oeﬁs[g

o c [ c o c o c » O N [ c (e
(QV) (DSO(S](I)UOII G@MGBS:?%G)GUJ) data 600D 950OCQD aggregate Q)OGC\')SOO’J’)? OOJOD(D[SS
I 1 ° o L L L L °

eo&acoo%ecgcmag)s@d]ecﬁn 3309:00@& SUM, COUNT, AVG, MIN, MAX o0) aggregate

. c
functions GODS’BG@’)CS(S] Il
[+

3Kk Sk sk sk sk sk sk ok SRk Sk skeskk K 3 3fe sfe sfe sk sk ok 3k sk she sfe sk sk ok ok Sk she sfe s sk ok ok 3 Sk she sfe sk ok ok 3k Sk sk sk sk sk ok ok ke she she she sk ok ok ok Sk she she sk sk sk sk ke sk she s sk sk sk sk Sk sk
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Chapter 6: Aggregating Data

:[@C & regation &0 309 object 3 single entit
G(DO?(.QJS’B’D:.@COI G@DG]ﬂ_C aggregatio &:L)UJ')O’.) GO’IJLgda) opjects 6080? single entty
[of

C C C '](‘ N C ’] C C Y O
(0209000003) sa@o) ®60IC:6020M0 @@o oowIl SQL ¢oeox) table 0003006¢0§0) column

[ o O c c c c c oc .
O’)(D?G]_o records 3’3’)8(\?80? 0303?008883@0) ()IL)G(.)’]C%OZL)CYJGO‘S%COOJ aggregate functions GO%)

o (e c c
ﬂ[ﬁsoa')s@o)d]oooau

1. Introduction to Aggregate Functions

Aggregate function eogomoeox SUM(), AVG(), COUNT(), MIN(), MAX() oo) function
C C C C C cC © . C \ O
eorg@o)(ﬂoooau §I300p00QUOETNC e@:qqc 3 function 60U column CO3WENEO) row

o O c c c (e c C \MC c
cr-pl{aviien) 0)6(5]080)0’3%]@[98 result O’JODSOO@SO [9?(00)6080’3)(;]"
L L L o L L

1.1 COUNT, SUM, AVG, MIN, MAX

COUNT

o Y [ CO o Y . o C C
COUNT 50020 row 603¢), 326§3209M0) 6§0M©o0:0) function ol RUED - DCOOOILD

o
C c ¢ o c o C c C O o o C
0D6§0703209C3 Order MWSOIFOdWD O O0F|CEC COUNT() r)?o\?:c\gqo']oooan

<} C o N N o C o cC o
36$EPeNE0D 303§t (G) &1 20900 orders table m [Q.§3'ao?3[§lagasejnor]n 00026 0NEON

° L IT

O cC O cC O C
amount 500D column 3220000 Oi)()OJga)’)SO']OJQ)II
- = T

SELECT COUNT(*) AS total_orders FROM orders;

) [o} c o ¢ N c
3 query 0o run o003aD§C order G’)OO’.)@UJS’BG&lS’BCDOO 2039
L L T ° (<] L L

[exercises_db=# SELECT COUNT(*) AS total_orders FROM orders;
total_orders



https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-6/01-alter-orders-add-amount-update-values.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-6/01-alter-orders-add-amount-update-values.sql
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SELECT SUM(amount) AS total_amount FROM orders;

[ N O co ° [o} "](‘ [P C o ©
amount =DO) column COEIQOY  OD§YTCHM  60ICIE|OOYZ0M  SUM C\BGGIS[BS

~ O o o
parentheses () 32a3¢> amount a30) column name 6§260:§009 0G3(g|0l

[exercises_db=# SELECT SUM(amount) AS total_amount FROM orders;
total_amount

-

[¢] C . \ C (o]
s 0o function Or]II 80@)3384%? order oco®9 CS@Gl
o o L o

AVG oo column 030)861 L{Iéag{]m%

c () o o ¢
COIo0LaII S?DGCT.)? result GOg(’Ye 32620:000 6@603?0']%8"

SELECT AVG(amount) AS avg_amount FROM orders;

MIN

Minimize m6§00207 33§é:oo$c°g o%g:ﬁio MIN keyword Ol &ozazoocoé oo&eﬂéz[geoogorbazu

SELECT MIN(Camount) AS min_amount FROM orders;

N

33000 MAX 09(\)@ 3243 smoo%;{:o 0'% ﬂofg o{)zoo keyword @]oc)o']oo(f)u

o

SELECT MAX(amount) AS max_amount FROM orders;
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1.2 Use Cases for Each Function

° N s . 0O 0 0 ¢ c o
3380129’)3’3002@[30) aggregate function o C\)CDQCS 6(0'3[980 QM (3]0’.)03"
1 L °o o° o L L L1 L

[of (o) [of N ocC [of (o} c o N
COUNT: eooooe 3326632000 oaqlcoozae'IM RUED - VCED order o?oPeo']cz ealbellevalgalsen]l

SUM: 00c0lC:0e0m m(ﬁqu:obgaé]ll RO - DOC3200C3 eepf:zeloman 70560l
LL o o o

AVG: . co [ '] c, . N c. c (% C
. ({IGOQJO)§OIS Ug QJCUODSBQ 1l 80@') - G(QPCOOCD.:GOQGL (“6;;9]331603 joploel~lavaleslav](

MIN: . o, €O [ r] C. o a3 C. c.
. 33¢§8o&?oO’) (O ?PQJCO?%S Il 8060 - 331?@0&?0601]0:%9 GGPCOGOD O%)@oll

L

° co [ c ° o c
MAX: 3’3&:“')3&?80) (] ?TDQJCUOJS'BS.’]II 80@') - 3’3?0)3’3(:”’)8&133 61?]0’.0) G(')’.]J’)CSOJ):II

L

2. GROUP BY Clause

GROUP BY um(4CadqC data 0 0009 (03) 00020dd0) column 603320005 300960200l

\ [ o C

c c c
80?3610)’) qPSOr]O)LDII G(&D(T)OO@OJ(D

cOo
2
52'7
o ~
S)
o3 8
3-
0
5
:
8

Aggregate function e03¢ o3
co (o] C c O [¢]

order omeo’]c 300$0:) oom@eu)aoo']o)n
L L O L [

SELECT customer_id, SUM(amount) AS total_order_value FROM orders GROUP

BY customer_id;

] N O C (% CO 0 . o ¢ N
3 query oo orders table 00§07 66D POCOO:0E, customer_id 320000 order ¢>002:0)
o C

amount con™ o)o)eo']czoo(ﬁ@g total_order_value 200 @eé$ @eozc\%ogooacﬂu
O L LL o L o ° L

exercises_db=# SELECT customer_id, SUM(amount) AS total_order_value
exercises_db-# FROM orders
[exercises_db-# GROUP BY customer_id;

customer_id | total_order_value

(2 rows)
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3. HAVING Clause

C C o C C C N o C (e . co o0 ¢C
GROUP BY mes oamoomo)@oesaoc 90000002:0) data e0M 000[9: filter cv0WaDgC

[o] o [o] (o C co [o] Cre [of cof(e
HAVING oD oo:me[o']oooou RUeD - ooc0lE: order 00§00 0'300[93&?300 20000 ooooo[93 order
L L [ LL L L o L
(o] o O [of cC O

QJQ’J(IJ)ZO’;) G(O')(TSODé(T? UJO’.)(')’{IO’{I QQ)QJCU)(.D&?O.’]O%II

3.1 Filtering Grouped Data

SELECT customer_id, SUM(amount) AS total_order_value FROM orders GROUP

BY customer_id HAVING SUM(amount) > 20000;

Order o?o?eo']f:zoo%{io: 20000 oochquooo customer_id 1 DOLNMNO @030'10005u

exercises_db=# SELECT customer_id, SUM(amount) AS total_order_value
exercises_db-# FROM orders

[exercises_db-# GROUP BY customer_id HAVING SUM(amount) > 20000;
customer_id | total_order_value

3.2 HAVING vs. WHERE

HAVING ¢ WHERE 0200300380000 32§12 Ceadz §C2[§g 00006 WHERE 00 GROUP BY ©03CaC
° L L [ L 1 L L
&9 [ filter co0Gloowdn HAVING myeom) GROUP BY [Jzopesmaden filtercpOolonud
SELECT customer_id, SUM(amount) AS total_amount

FROM orders
WHERE order_date = '2025-05-02'

GROUP BY customer_id
HAVING SUM(amount) > 10000;

WHERE order_date = '2025-05-02' sDommeon 2025-05-02 6590(G: 005680

I

orders eorgorcéooo ew%@fig filtered condition ooo)?o']n GROUP BY customer_id ooco2) orders

o cCoe o o C C N C C N o
6030 customer 0dOP:OIICVM sgoqgeosm@o)o']moan 3?3'][9:4]9 SUM(amount) o»

c [ o \ N [ [o} c c c
customer O’JQ)GOD’)OOQJCS(DQP order ?’JOO’)SO’OJ OEOBGG]CSOGDGDO? 03(7)%](7)6080’)’)@]0)(3]0300"

N ]

e@oﬁaﬁeg HAVING SUM(amount) > 10000 oneo>) GROUP BY g 33603%1)@3:1)3: customer

[of C
L
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N c co C s 0 c ¢ c c o
c0DOOM 0)036(5]08 order OO§(98 10,000 G('QPO)OOGCDO’)() CDOODODOOODGOSCD’DO’]II qmsoo 32900
[¢] LL L ° I o 1l L L L

exercises_db=# SELECT customer_id, SUM(amount) AS total_amount
exercises_db-# FROM orders
exercises_db-# WHERE order_date >= '2025-05-02'

exercises_db-# GROUP BY customer_id
[exercises_db-# HAVING SUM(amount) > 10€00;
customer_id | total_amount

(2 rows)

4. Nested Aggregations

. o . . [of [of [of [of .
Nested Aggregations sDoxmo aggregation function 02093203C:61 64200000 aggregation

. c o c C o c c C _C @x
function O’J(D?(fl) GDOCD@Q?SO’J’D(){]II 80@3 - O@G%&)g?’) customer O’J(DGOJD(DQJCS(DG]P order

C o N C C Y © C o C o O
326§ 3200 COUNT() §0pmewl soaoo'.)[gzqc 01?0333@):?3 order 326§320000 32qPsaD3

N [*] N C (e cC O C . [ C
o) customer 03 MAX() iooo[gz EPOLODEC sloo nested aggregation @@ogoscﬂmoau

SELECT MAX(order_count)

FROM (
SELECT customer_id, COUNT(%*) AS order_count
FROM orders
GROUP BY customer_id

) AS customer_orders;

4.1 Aggregates Within Aggregates

() cdmumm nested aggregation ol

SELECT customer_id, COUNT(*) AS order_count

FROM orders
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GROUP BY customer_id;

0o ¢C (2]

8 query ¢>adqCeom orders table 00m data 60303 customer_id 320300 GROUP BY cv0[§

oo

C C [of C C 0o C cC O
6UWD D POCDOEUNMF|COI2OPM order 326§ 3200MM COUNT(*)

o

C c (-] o ¢
S'DO(DO'J(DSQJCS(DS'BC\)OO
L L L L

c \ [ (%
06)(738080’.7)0 @@O']UJODII

exercises_db=# SELECT MAX(order_count)

exercises_db-# FROM (

exercises_db(# SELECT customer_id, COUNT(x*) AS order_count
exercises_db(# FROM orders

exercises_db(# GROUP BY customer_id

[exercises_db(# ) AS customer_orders;

4.2 Practical Examples (e.g., Top-N Queries)

. o N C o o oc
Top-N queries 50200060 result 60aOM sa[ggacg: () 3259

o

O - [ C [
a0: N amo GG]_SQ)UJGGD@QJC

L L L O L
\ C N C "] C co o cC O C
o) SQL query 0030 @@o ODWII UED - order C§P:3PYP:D: CUStOMET 2 SUDMDOIEPOLD

DqEcom 303 Top-N query 0303:0360l00001
Le[ 3 L P query 1oL’ L°G].

SELECT customer_id, SUM(amount) AS total_amount
FROM orders
GROUP BY customer_id

ORDER BY total_amount DESC

LIMIT 2;
3 query o> total_amount eogo% G:o)écoSC\%orS 0%[§3€§‘)0’3€19') LIMIT 2 e:%oooe@)c::

° €O 0 [ C CO O c cC e o )
3’3&:”’)321)3 order O’.)c?(OSG]OJ cWO(N2O .§®880’JO G]_LDOUJSO’J)[QCDO'](TJODII 300 topn (3ene0m top
L L 1l o 1 L IL L h] °

2) (ﬁ)ﬂ)oo query orc?’(} Top-N query C\°? 63lon0 @o%orloocf)n
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exercises_db=# SELECT customer_id, SUM(amount) AS total_amount
exercises_db-# FROM orders

exercises_db-# GROUP BY customer_id

exercises_db-# ORDER BY total_amount DESC

exercises_db-# LIMIT 2;

customer_id total_amount

(2 rows)

5. Common Pitfalls and Best Practices
5.1 Avoiding Ambiguous Column References

Aggregate functions eogoé:) 330:1)3[9[@333']?3 GROUP BY coe» eoop_:)ooozoé column 0% SELECT
& 0006303 ©qdlosi 353lm error [goeoSEClooud 0205p0:3:(C SELECT copdesly|cqc

GROUP BY efocoé: ooéeo:qefo @5)6]0305"

/] Incorrect Syntax

SELECT customer_id, order_date, SUM(amount) AS total_amount FROM orders

GROUP BY customer_id;

8 query e error [40qo) 3ae[opCiqCimeony SELECT ¢ customer_id § order_date

C o C C Y C . C Y C C
$O3CRM e«o[gooozoooou 3levd GROUP BY 62000 customer_1id 00030 00@0093093@0309

o

L
(o] . C N [of i \
30pm order_date v aggregate function ©0r000) column coo3326$$ GROUP BY 0owd
(o] C o O [*] C Y [of C C [of C C
00lad error @@moooo’]n Ba3omm order_date o0l sfaomoodlqjcelc :momoc@]@qeoa
lo L L L L L L L

O
2503 206omdli

SQL &> GROUP BY 05 0520332560 SELECT ¢oewd[yewd column 60303 ©d:o:qulonwdn 3aa0:

C [ ] N C o O C
oo@g aggregate ©03000) column 600D GROUP BY coen oogeo:(g&?o']oooan
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/] Correct Syntax

SELECT customer_id, order_date, SUM(amount) AS total_amount FROM orders
GROUP BY customer_id, order_date;

5.2 Optimizing Aggregate Queries

Aggregate queries 60 eqzo@saa'] ooogooogqecésaqjcﬁemgeogd]u

% ~ o N o C N O ~ C o C N
Gﬂ°%8§8608‘?0 G[g??CDC\?O']OII C\?33()Cf? column GUO)(T?O Q{)ODQI)L(S]II 6(\?330003 column 6080']
C o

3’30?%0?039058%610 performance (qjafoo']n GROUP BY :JS(:: JOIN 03633&3:@10;} column e0p

(Quen - customer_id, book_id) ¢ 3333%3 (INDEX) qpm% oooSa’]ooéz w%o%suao’]n 3&%0’] -

CREATE INDEX idx_customer_id ON orders(customer_id);

INDEX c0:000:09006C query run ooo&@cd]ooof)u [§°eooo 06000) qUEry 60D 0D§:066):3
° Y q y 61 L ‘? ° 5 ?ﬂ 6° % q y [ ‘?” 61"

36@') (_\')OS(T)O" 6"05 uer S 330)@ oD GO’J’)&"O']O'.)LXSII [§°@ (7)@ r°[§ 02 extend C\')&(ﬂll
T o |Lﬂ°ﬂ 02 q y'%, l ° °1 8" 8" L

6. Exercises

C Ay C o o o o C O C OoCcC C C c(e .
63DMEI60:am:0) table $09MY607 HIOIC: MWOGICHPOesmM(MP)(Ge exercise
(es)

L
i c c.e c c c f] c c
queston O’DOD?QJCOOD GODQPC\?O@@G(DQJCO O0LIIl QOMe

3o

// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-6/11-create-and-insert-studen

ts.sql


https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-6/11-create-and-insert-students.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-6/11-create-and-insert-students.sql
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[exercises_db=# SELECT * FROM students;
student_id | student_name

Gradeb
Grade?7
Gradeb
Hnin Eain Grade7
(4 rows)

// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-6/12-create-and-insert-scores.

sql

exercises_db=# SELECT * FROM scores;
| student_id subject | score exam_date

Myanmar | 2025-05-01

Math | 2025-05-01
Myanmar | 2025-05-02
Math | 2025-05-01
Myanmar | 2025-05-02

(5 rows)

Question 1:

Find the total number of records in the exam scores table using COUNT.

Question 2:

Calculate the total score for each student using SUM and GROUP BY.

Question 3:

Find students whose average score is greater than 80 using AVG and HAVING.

Question 4:

Find the highest score for each subject using MAX.

Question 5:

Find the top two students with the highest scores using a Top-N query.


https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-6/12-create-and-insert-scores.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-6/12-create-and-insert-scores.sql
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Chapter 7: Subqueries and Nested Queries

o . [of [of [of [of ~ (o \
SQL &> subquery 002000 main query 0d033203C:¢ 000SDCEE:0003000:0) qUEry 0d030

1
@o%o’]ooofun 8329§:0060m subquery § 32801001 oooSC\%saoo@ @c\il 2D0O03324|[:3200260D
$5 5 q AAN 0 L |l P304 °“s
é’]cﬁ 38033609$3909 Joins $e03 oouScx%og ::1305380030330'] ooo']ooé: p:méog):emf:

L
,] r] f ocC, o . [ o ¢ [
Q]C [QOCD (5p) @0)0 (05]00] II 3 S’B[QC periormance (BCOQJ:O ODO)CI)’)DODGT)SBQJO’JGO’@)I C\?OO'?)OOCOZOOJ

o) c o ¢ o o € c c c
@@@lqjmeorgd?coga C\?QCDO?ﬂCeiCU(YJGOgoSBQ?oOCGS"B’)C GLO')@GOQO%)')DO']G(DII

1. What are Subqueries?

1.1 Definition and Purpose

zacoof)aé"e@) ¢ subquery 0000 outer query od093200C:ed 000 R6§:000:00 SQL
3 L° 6161 q y L q y L 0 °°7 s 61° °Y3

inner query 03033(3 @OS()']O’DOSII 3380’3618(6105%(6(73603’) data GOD(TOJ 0)03@058(” ooceozeoo
L O ° o L L o

030’3 (%I é]GG(DUS 66@38 o) quer 803(73 (0)03 63'3)6 '33&)0503(7) G@ 63(%()’]” (<] 3’39(‘8
3Pl BI9LOP00 ROEOEE40Y qUETY 6P YOO 3 9 f.329%
(] . N o

c c N o} 0
?’)L\)&?S subquery OD(D?(YLJ nested aggregation 336;?%&?2?0’3’)0? Q)O)CD’JZQ?’J()’]II

1.2 Subquery Placement (SELECT, WHERE, FROM)

o o o C N
o?soas'aogczo']on
[*] C Ny co [} C .~ C [}
> SELECT 200 column 003§, 00§0:6000 6 ijooaooooooocoo']u
L L I L o L O o 1 IL I°
o N o C 0O o0 C C C o e
> WHERE 5p020m60) data 609a000 90032000 row 60900 00000O0000¢! condition

c0ps filter cof)&o']u

> FROM e@mmoﬁloo subquery aoooo temporary table 0'303939@]03 ogeo:f’go']ll

N

o]
68, saaq? H2's) oo soo orders § customers table 0?

0?@@@6183’3’)00,]"

@c‘fS’BOD @l@) @(DO’]O)ODII Ef&)@ query

SELECT

customers.customer_name,
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SELECT COUNT(*)
FROM orders

WHERE orders.customer_id = customers.customer_id
) AS order_count
FROM customers;

() 320000 subquery o3 §Cz[golewdn

C C o [of ~ O (2] [of C .
Row 00039|C:0320M orders table ooo?og)s[g: 000lon0dI orders.customer_id =
. o N . \
customers.customer_id spo»me0x orders table com customer_id $ customers
N . N [o] cC O (2] N
table oo customer_id 00 record Sleslgalons) ea:oReogemcc\Bcﬂu @geoo?eja § 0000 result

N O N o N C C
table 03¢ order_count a30) column 3207 customer_name o) 03[e0:0m [4ouloowdn

C s C

c [ ° c ¢ [ c 0 [o} c C
<‘?’83§° customer O’.)Q)G(H)O’.)QJC&D order O’J(D?O)GSWO’.)EJ:O(I)’)SU)(D&EOJ’)O? C\gLD(_\gOD

Wo
Go

ooc c
20 C(.)(]O’.)ODII

~ho ~

exercises_db=# SELECT customers.customer_name,
exercises_db-# (SELECT COUNT(*) FROM orders WHERE orders.customer_id = customers.customer_id) AS order_count
exercises_db-# FROM customers;

customer_name | order_count

__________________ R
John Smith 2
Mary Johnson 1
Michael Anderson %}

(3 rows)

80003] WHERE e@o%gr) subquery 0% eslzoooso']oousu

SELECT product, amount FROM orders WHERE amount > (SELECT AVG(amount)

FROM orders);

3&% WHERE clause ¢ eqzooozoé subquery (7% scalar subquery cx% e3l0loo Wi Subquery oo

o c co o ° c (o c c co
amount co) 3338(\)861 L“GSS)JUJ‘?LOS (AVG) o OODQ&DSO’)(D[SS (epln}>]es] SGCD'DO’):?QZ (scalar
[ [ L L L 0o L L

value) 32(¢o main query 5 [g$Qsuzoloud

. ~ co [of =] ~ O
Main query SELECT aoeox) orders table com average oog@scom [_9309 record 60mO

N c c c
3000060000 @ODO']ODOOII
o L
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exercises_db=# SELECT product, amount FROM orders
exercises_db-# WHERE amount > (SELECT AVG(amount) FROM orders);
product amount

(1 row)

SELECT customer_name, total_amount

FROM (
SELECT c.customer_name, SUM(o.amount) AS total_amount
FROM customers c
JOIN orders o ON c.customer_id = o.customer_id
GROUP BY c.customer_name
) AS order_count
WHERE total_amount > 20000;

<} o [of o C .~ 0 ~
3 query &> subquery o FROM eg>00¢0 mo?:[glooozo']oowu 323 subquery oo customers §
orders table §03?c7§ JOIN C\?{)[gz customer oooSézo%zaogoS total order amount eogor% SuMQ)
%ogo%o’]ooof)u @z? 335 subquery me§61m0§ result or% temporary table O)OS?C\% 33&?3@[@3

total_amount > 20000 (4026003 main query ¢> WHERE § 00000000500 [400looudi o
IL O L 1 ° L

4

o

4

o N c co ¢ ¢ o} C . o [o} Co o
C QO (5]0)3’30)00 (:”('TJ(DS]OQJCO)GP G]OF]UJODII Alias name GOJO’]II Table name 0D 320060000000
Lo o o A 1 [¢] L L L

)

o o ¢
3'30?3[9[0?0’.)03)0']"

2. Correlated vs. Non-Correlated Subqueries
oo{)é[§°eooo subquery 6onnd 324[33200¢ SO °°é[§>°§c°:o’]eoo°m05u
° 3 query eogop 3a4||: : $09|1°3(3°°¢ °

2.1 Non-Correlated Subquery

[of [of [o) N [of . N o [of [of N 2] N
S0MOVYEE D subquery eorgoqj[g§eoog main query § 0200000200 :m@:usaeﬁo
(o cocC C C ocC C s C (e co C [o] .
Q?OGSDOC%COI]O'JODII ooo)@eoogzo run c\?o[gz result 00$®s (scalar value) 00090 main

e 0o o c o N c
query &Dﬂ? GO%(@O']CDODC\B GﬂogDG@')g()’]OOODII

SELECT product, amount FROM orders WHERE amount > (SELECT AVG(amount)

FROM orders);

C N C ~ C
GO)'D:?’DS(YJ query [;qo:)ogsaogm result oo CDODOG]&D @0)(5]0300"
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2.2 Correlated Subquery

[¢] . N C C © C [*]
Correlated subquery spoom main query comd record 00033|Ci0320000 subquery o
L L [¢] L

C NN C C Ny o ~ C C .
0003l000d0d [§§ run co0§oy subquery 32qj|32©:0 Ego)o']oown Subquery 02 main query

N o ©0(® c __coc [ . N c o o (O
o 0 (3:0? QJ:)EL)[-SZQJQ S’BC\?OC\?O':%CO’J)G@)CO) maln query 610 row CD(DEL)(DSBGOT 3’36@8&8

o
o]

C

c c
QODSGOQOD O?ODGOKﬂODODH

—

SELECT c.customer_name
FROM customers c
WHERE EXISTS (

SELECT 1

FROM orders o
WHERE o.customer_id = c.customer_id AND o.amount > 20000

C © C

N C e N [o 2NN
customers table oo customer 00033|C20320M orders table 0O&D  2D0D§) order

o

0903232309'3 amount > 20000 @oc)oomo:s%m ©00looudi mmoS@oSeq?éLmzs%ma% WHERE

o

IS

N C N C C N N [ (=]
EXISTS () § 00020 [?(]o)o’]oooon EXISTS ej:oo’]og subquery com result 000330 MM PO6S

c O C N O P C C o Y
0oV C 323 condition o TRUE @o)og)gd]oooau SELECT 1 o subquery coen 6§:0000m0
C C [¢] o N O C ©6 [ O O O~ C [of [of
return @@mew value m sfaooze[gloo MMPO0Y record 0OOIIHOYMU OOF|CON [;go)
° L L L ° L LI L

clooodn EXISTS &0 condition FALSE [g0og:o) row eopmeon wudcons(Ge result cded

eooé:magoé 20eomuli
o |IL L ©°

Subquery com o.customer_id = c.customer_id a%cmn% subquery 06419:) SNHeeaHess

C © [

C Y C C C © [of (of
s[03pC customers table cdm row 0>093|C:d320300 subquery o oO3lg|C:6[gs[gs run

000looWdI 3'16@3&3(\% correlated subquery oS eslomdli
L o o o %)
[of (o]
§eO3M %ememqmo']u
L L O° L1

exercises_db=# SELECT c.customer_name
exercises_db—-# FROM customers c
exercises_db—# WHERE EXISTS (
exercises_db(# SELECT 1
exercises_db(# FROM orders o

exercises_db(# WHERE o.customer_id = c.customer_id AND o.amount > 20000
exercises_db(# );
customer_name

John Smith
(1 row)
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2.3 Performance Considerations

C o C C C C (e N ] .
> Non-Correlated Subquery: ooo[_geooeo c\?oeamc@oqc\:oo? result 0> main query

\n O C o o C '] C
oom @.?eozoo’)eco o[§§o oWl
L oL
. N C C © C ]
> Correlated Subquery: Main query com record ooo33|C:®032000 subquery o
L o L

c r] c ,] c c o dat . . c L. . c r] c
00093l00a [9:? run C\?()G]_OO’.)QQ% ata wqegqpom’)qc §@°<§eaeooo G?Q;OUJU)O (epl00]]|

°

> Suggestion: @08:%661&60’3? correlated subquery 3a00: JOIN af, e@a&zo{:smm

oM c c
9@?0)03010)(0”

3. Subqueries in Action

3.1 Filtering with Subqueries

Sub O _o o, C. o d co. c o o d [o} c r] c
ubquery (Y.E O\?obo S'aq?eoa?o oraer 0.)§(|?003(7.) (B(:].POO'OJ oraer GO’g(T.B ﬂ)@@@o Q0O Query

[o} . c c c c . ,] c
O?GOJ? @omechooesaoc GLO’D@Q)’DOO (epl00)]]

SELECT product, amount
FROM orders
WHERE amount > (SELECT MIN(amount) FROM orders);

exercises_db=# SELECT product, amount

exercises_db-# FROM orders

[exercises_db-# WHERE amount > (SELECT MIN(amount) FROM orders);
product amount

(2 rows)

3.2 Subqueries for Calculations

c c o ° ) c c _c o c o N
33?0’30)68100?’3800? subquery O? 33&?8[9[[98 customer U)OGLD’JO’DQJC%O)%OQ(T) OOUJ?’JOO’)SO?

C [of cC O ~ 0 o] C [of C C
order 326320905 DUOGADMOEAIONO) @ ogm@@qemccﬂu

SELECT c.customer_name,
(SELECT COUNT(*) FROM orders o WHERE o.customer_id = c.customer_id)

AS order_count
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FROM customers c;

. Y C A =] Y o NN
Alias names GO’J? GG]_OO')SO'J)UJ(DSO 60.)0’3’)0’]" 3 chapter 61 32030:9D 661880.) query
O |° IL o L 1 ° °

O[gdome[0pE qosm 329030 cyor(gseozqerdli

exercises_db=# SELECT c.customer_name,
exercises_db-# (SELECT COUNT(*) FROM orders o WHERE o.customer_id = c.customer_id) AS order_count
[exercises_db-# FROM customers c;

customer_name | order_count

John Smith

Mary Johnson
Michael Anderson
(3 rows)

4. When to Use Subqueries vs. Joins

4.1 Trade-offs and Best Practices

= Subquery:

o [ N e . by . [ [ C C
> qsqc:o) filtering § small-scale calculation 60332030 20E60250lo0oWdI

Y o} 0° (‘° Go C C ’] C
> Query g, structure o (L)el]oﬂco@o 00§ CQUOVIEWIIN
C . o C oC
> oo?e@:)qslceoo? correlated subqueries 6o0yo0:qC performance QCsed

o3 c°(3éS°CYI)£§EE(5]CX)(£SH
?8"‘?8" 1° 1

- Joins:
> Multiple tables oo data eogo?f combine C\?quéoc}saé]tjn JOIN moggwéecqlgcﬂ
Wl
> Execution speed o f:)@‘%%cr:o']mcﬁn
by C C [

C . C ocC
> é]eoeog complex queries Clepl"e JOIN statement 60p , 9$OD$E3DC 6626 3MSC

oloo oo
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4.2 Rewriting Subqueries as Joins

. ] [*] o N O OoC C
Nested subqueries oy e@jame?oo&? JOIN statement cops samzo?gzéco']oooau Query

o o [
performance (Ye (L)G(mCSG(DQJJ)Or]II

SELECT c.customer_name
FROM customers c
WHERE EXISTS (

SELECT 1

FROM orders o
WHERE o.customer_id = c.customer_id AND o.amount > 20000

);

by C C c O [ O _Oofe . C C C C C
JOIN 8, e@ocaeqo[gaeooe?elc syntax om Qo?&’e logic MDQOPO: §C2ECIQOCI00CES,

[§0e50703 e3mD0DE03q90 N

SELECT c.customer_name

FROM customers c

JOIN orders o ON c.customer_id = o.customer_id
WHERE o.amount > 20000;

qco%qjézeop (O] @OS(){]OJQSII

3
3

exercises_db=# SELECT c.customer_name
exercises_db-# FROM customers c
exercises_db-# JOIN orders o ON c.customer_id = o.customer_id
[exercises_db-# WHERE o.amount > 20000;
customer_name

John Smith
(1 row)

5. Best Practices

> Prioritize simplicity - @o&%éq& correlated subqueries con> JOINs (7% 320{7:@{003

0o ¢ e c c '] c
(l)GL]oJ Ca[(_.io @om@qagmo (0a]00) ]|

~ [of C O s .
> Check performance - Data oeocmqumogzaé] subquery oo03g|C:0§), execution

o

time o 003@ ool
? 2
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. Y o N . . [of
> Use indexes - Subquery coen 33093@109 column e0ged indexing cQOOM query
S eed&&@csoceoé’&o']ooof)n
P ? P99O%S0%
> Write clearly - Queries o)) readable @o%esaof:e 2 C oo[§3° developer 6o
y o 1T 929 ° p 3

[ c oc c
(.00’.)0’0)3’38'] SDSOCG[QLS]C\DQ?G(DII

6. Exercises
C (‘o o C o (O
6000|C9§560M COLE

(o] [ O (of o
C\Eo']n Chapter 6 o table s02m0 [gq?:rao?o[glef)d]u

// students Table

[exercises_db=# SELECT * FROM students;
student_id | student_name class

Gradeb
Grade?7
Gradeb
Hnin Eain Grade7
(4 rows)

// scores Table

[exercises_db=# SELECT * FROM scores;
score_id | student_id subject | score exam_date

2025-05-01
2025-05-01
2025-05-02
2025-05-01
2025-05-02

(5 rows)

Question 1:

Find scores that are greater than the average score using a subquery in the WHERE clause.

Question 2:
Find the number of exam attempts for each student using a correlated subquery in the

SELECT clause.
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Question 3:
Find the student with the highest score in the Myanmar subject using a subquery in the

FROM clause.

Question 4:
Find students who have at least one exam score using a correlated subquery with the

EXISTS clause.

Question 5:

Rewrite the subquery from Question 4 as a JOIN.
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Chapter 8: Window Functions

SQL & window functions eogmeody table com record oo&?qjésgzaogdg ooé@ée“&:
[ C C C o m f t "]\ o C C (‘06 ’T" (% Go (‘Ou [
@?c\)@ogmaumeooog unction eox0l01 mo%o:)@g rOW 02033|C:060 elfooe[go m§<f°[§.§

ogo%eo:oc}saog(f) aggregate functions (SUM, AVG, COUNT) eog$ﬂeoq{oqor|3lzn Aggregate functions

C o [of co [of ~ [of \ . .
60M group 0dOICIIZ0RMD  0I$Y00 ocgooeozoood]n 3leve Window functions
[of [of

[ c e [ [ c c 0C c . N
GO’J('Y.]JGO’J’J row (7)0)321]080)3’30’.)(7) OZ)OEDCOJO’JQJ(Y)GGO’J Q00603sC0R0NM flexible O
[¢] ° L o ° 0 L [¢] L L ° o

C o ° [ S C
@(DODC\D 3200:0CHOQ0 (:UDS(S]CD(DII
L L I

) c . . [o} » 0 [o} C o c c c c
3338§8€J:060’3? window functions &?O’.)’) O’)’)C\)&BOJ’)O? 3’36109?3 ?’)8(\)8633)0?]08@01600"

[ \ N oy C s C C S
CD(.DC\'L) syntax structure i quml partition C\?oooomoo:)ml frame ODUJEJ)(I)UJ’DO’) QOl

300

Do Qo

C
(O]
36qg[0J:0) ranking functions oy (ROW_NUMBER, RANK, DENSE_RANK) o5 0oudcd

o o [o} c c.e . c . c _c. . c r’| c
6?(73’)&:1“_0608(? (T)(D?QJCO(D §)c(\380\g3063’b')c ﬂCu[gilg)oQJJ) [;(]0)0 (opl0u]]]

e@cﬁ@:eoo? c\)(rgeorgosao?ij Lzae§$o window functions eorg(r% oooScfé scenario 6oR¢d
@oo[ga% §EdxBom3dl su 6026000 000l C°em5[§ooo°o'leo§u Chapter e$mad:e0
2 9[% 0§/ 7' 29 5°° p N L°]

L L
° oc o oc c ¢ c c c
600D CO:©3200C: MO O') 00 8618@ LO (<lav] CS%%GC\)SGOOQ)@S @8802&)’)20 (epl00)]|
° 1 L L L o o S

° °

1. Introduction to Window Functions

1.1 What They Are and Why They're Useful

w

o N cC o o ¢
QL > window functions eopmeo data record eopm 3? %)D s TOW mo)eqlczo)sac\?m

T
e c N . c c
OOS@’)SG]_C\)SG@ (I)CDGOS&COC) function GO%)(XL% Gﬂa?’)G@’.}?(){]OOOOII 3360033)8 Cc0) Trow

c e o c c N c . c ¢
®Sql 2®(YJ3?G[§8[9 CD(YJQJOOGGU) Q00603003200M subtotal o) rankmg 300090006 0I
L L o L o o o i L (o]

3

. c N c c c o C c
moving average G@Q’) OO@’)SG]OGOOSOO C\)OG&)’DCQJOOGODQD 33:1)30C(5]O000II Aggregate
o L AL o ° L o1l L
c ° c co c c o

. o o [ [ c
functions C\)Q:l”_ﬁ group 0003aCV:3200M O’Jc?(OZ(D(DSO)eS(Y) Q0006 0:00000I00000 TOW 0003
L L L o L L L L L L
() c c o © c c oc o} cc ,] C
QJCZODGBOCD)(D C\73GOCJ’(? 30320 OCI?UDGO&%CUJD(D 336(033%]0’)@0)0 (epl00]]|

806’) Oc?d)@ 80361 C\)(D’)(Y) O’.)CTDg)c?S'BC\) S'B(Dé D [§8 3’3@6858(\)83’3(1% rank G)’)SQJE)(I\)

o

333%;0 window function eogoooo RANK() 0? 30 Bl‘% Eolonudn 3 3<§@ 20008 09 payroll report
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NN NN

c_ ¢ co C o c o c c o
cO)I employee dashboard oo O<§CDGZOO®88QJCS®G]_ QOOO3230CM Q)CDOOO’)@O)G%DC@Q)LO
(<] 01 R 6 0 o

o

° oc (%
%O?S@l%COr]UJODII

1.2 Syntax and Structure

Window function 60a3:09323len OVER keyword 03 o[gouwes ad2q0looudi 8 OVER cdeneom
[ o] C

c ,.] o} ocC oc c
6320000 33@@3390260’8(7.2 Q)@GG]_S%CO (epl00])]|

o C \ O ° C C
> PARTITION BY - :ﬂmeoorg 6300060M 320BWYW 007 @@o’]oooon

(o C o cC O ¢C
> ORDER BY - 32093200C26D TOW 6000 320PC0M0D
oo . C C [o) C ~ O [ co o
> Frame Specification - 2000 row 6§ 2DWO TOW 3200 0RNDEADIPOID J00CDLYOIH 2200

(ﬂll

// Sample Syntax

SELECT column_name,
FUNCTION() OVER (
PARTITION BY column
ORDER BY column

ROWS BETWEEN
) AS result_column
FROM table_name;

SUM(), AVG(), RANK(), ROW_NUMBER() aggregate functions eorg@oc)eoeog) OVER clause ¢

N o O C . . N C C C =]
O’CJ)O(L)ZCYE(TJO?S’BS'] window function 3’58§'§° 33(.\?0('.\?0&8’)8(5]0’303" 3 syntax structure MMeo

. . ° C ° c c o C Noo s [C c
window function GOgQ?SQJCUB)S’BSr] 336@833@03 B[QQ)GG:? CDGJ)SCDCCDLL)(DO @Q)L;]OOUOII

° °

6§,3298:(G) & 3909[9[30:) company_db o5 employees table o [gcwa?:[gld]ecﬁu

(o] C ~sfO

N\ C o o \ 0 C
employees table com ogooeie0ym department (Gdg) 32O 9|gs 3p3GI$320C: salary

(o]

(com) 32 sa@c::a@sooee]; saf?’ée?(r% ®0leodn RANK() function 0?3 saof?z[gl Qe o%;ooé:oooc)éz
g|C2032000 328DCE0R07 BRMELEClLdN
o ° o L oO
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SELECT
name AS employee_name,
department,
salary,

RANK() OVER (PARTITION BY department ORDER BY salary DESC) AS
salary_rank
FROM employees;

RANK() OVER (PARTITION BY department ORDER BY salary DESC) aE:)orJ)meorJ)

°

o

window function 00039@03@3 PARTITION BY department sdom»m o%ooézeooo% §P$3205D
L L o L L

)

OREPORSP ©c>omoli ORDER BY salary DESC D0NM BNDHRDE: mmsa@éaégme§
L L L 1 L ° L ° L

0C o o] o C o . C C o C
32593033200 deuzomali 6§2mMa0:e260%) RANK() function m §r$00059|C:03203C

oo

(o C c e C © s [ o C [ C
0§000:000D3q|C:0§), CVOX330¢ (salary rank) o) 036V0M @o)o']oooon MGMT department

©> Imran Khan mm‘?égcr}saogog salary_rank 2 eleq?oxms.:) w&’)@lor]n

company_db=# SELECT

company_db-# name AS employee_name,

company_db-# department,

company_db-# salary,

company_db-# RANK() OVER (PARTITION BY department ORDER BY salary DESC) AS salary_rank
company_db-# FROM employees;

employee_name | department | salary

Devi Kumar
Eaint San
Hla Myint
Alice Smith
Chan Myae
Faisal Rahman
Bob Johnson
Imran Khan
Lin Htet
Khin Zaw
(1@ rows)

1
il
1
1
1
1
1
2
i
1

2. Ranking Functions
Window functions cdeoe ranking functions mqjl:qj’lz §o’]eoozooo§n
1 1 1

2.1 ROW_NUMBER()

C

ROW_NUMBER() function 03 row 0009g|C:8320305 ans(gp:0) unique §0lod (serial number)

0600y function Cli 3levowd 333 unique number o ORDER BY § 200200>C00:0)
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(=] (od C (od O O C o N C(oe cC O C
33@33@86ng03@6]0303|| HaSomm &@ge?zmmqo row o 1 [qu)[gz 632 MM CL0NE00
o C [o]
§o’]oocm o?:coogno']n

N C C ° ocC o -4
pued - employees table 0o 0$cOL60M C\)msa@gs?:me 32503023200 DESC § o0 Sl

o
"

3233']0% oof)[gseja ROW_NUMBER() @6 3’330(2:%(5]05 GOSC\%(‘TSOJ’)O I

SELECT
name AS employee_name,

salary,
ROW_NUMBER() OVER (ORDER BY salary DESC) AS salary_rank
FROM employees;

q_CDB(I)’D 633’3000']330;.::) ) G]_?’D@OSO']OOOSII

company_db=# SELECT

company_db-# name AS employee_name,

company_db-# salary,

company_db—# ROW_NUMBER() OVER (ORDER BY salary DESC) AS salary_rank
company_db-# FROM employees;

employee_name | salary | salary_rank

Bob Johnson
Imran Khan
Eaint San
Lin Htet
Faisal Rahman
Chan Myae
Devi Kumar
Alice Smith
Hla Myint
Khin Zaw
(1@ rows)

@OVONOCOH~WONPE

[

2.2 RANK()

. c c N e ¢ oc N o ¢ o c
RANK() function 02 2000000000200 33@0)83300 OD:%LOSOOO’D row GU)G]GlC O’D@@%&)C
1 ° L L L ° 01l iL 5 S

c c ¢ c
G:?O? row GO’JG@’)CO: G:?’)OOQ)OC\T)GOQ row

[ C C C N co
(rank) @g oaoo?ooeogo']oown 396007 OD$W0)D 2

IL
609330006 rank number 0 skip @503’3:000’36]0305" 0303§é:330:[§6 gap @or)oa')zoaooflu
C\‘éo'] oo§co oooo row §®aeo rank 1 [;(]o)slc e@mmoo row oo rank 2 330)80300 0000600

rank 3 @o)og)zmo']u
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SELECT
employee_id,
name,
department,

salary,
RANK() OVER (PARTITION BY department ORDER BY salary DESC) AS
salary_rank
FROM employees;

C O C o C o [
IT department 30000 [P0l 303006(PMOMEs ©OIPF0S salary 0roM6[OPE rank

° c c c c c c c
number Q?O?CDES OROQ')OOI]OJLDII 316@’)(; e§)00 employee row 3308@ 5 OOG§ [g:%ODO']C)OOOII

company_db=# SELECT
company_db-# employee_id,
company_db-# name,
company_db-# department,
company_db-# salary,
company_db-# RANK() OVER (PARTITION BY department ORDER BY salary DESC) AS salary_rank
company_db-# FROM employees;

employee_id | department | salary
+

| Devi Kumar

| Thura Min

| Eaint San

| Moe Zaw

| Hla Myint

| Aye Thida

| Su Su Aung

| Alice Smith

| Chan Myae

| Faisal Rahman

| Nyein Chan

| Bob Johnson

| Imran Khan

| Lin Htet

| Khin Zaw

PRNRONNNRENRERNRENR

(15 rows)

2.3 DENSE_RANK()

DENSE_RANK 006027 RANK $, 50§0mConaddli 03p30) 00§6:603320300 09p307 rank 32s0Cm)

c ¢ c c N cC 0 € c o}
CDCD?OOGOSGOGOQ G‘?’)OO row qo rank number 0 33@8(\?000 Q)’)Of]GOOII gap GﬂGO’Jo)Or]II

SELECT
employee_id,

name,
department,
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salary,
DENSE_RANK() OVER (PARTITION BY department ORDER BY salary DESC) AS

salary_dense_rank
FROM employees;

) c o (e, ,.] .
3&?6]??) 61(\)3(71) Q)O[(_.].:B[QGUJ?O O’Roll

2.4 Handling Ties and Gaps

N

> ROW_NUMBER(): 03p30) 0063607

c ¢ 0'] c [o} [ e co. ON € C. e '] . c
OOU)QJ:)OJGOOO (0a]00]] OZLDOG@)(DZ 0'380.0) O'Jc?(li_)ob”')o ?610(\)@0 c‘fO GOg(’D unique @@Gc?

w0l QU - 1,2,31
1

co 9 C 9 ~ C [} C C C
> RANK(): 00§(0:00p00) rOW 60332090 0pPO0Y3230C (rank) MELIELEWL) 6§DV rOW
o [P . C
60QLD60) §o']oooo skip c00 2
(<] ° L

) oen-1,1,31

> DENSE_RANK(): oof?(%:o]{ 6mé: ooéoosaaoci:o%é coz0lon o é]eoeo§ RANK() C\%

. o o [of o cC O C C
skip aogooqopLgu .§o']ooeogo? eomo?meozo']oooon QLD - 1,1,21

o_«¢ [ A ° c
C\?S’BOQJ(DGOT%OJ@[SS 3’3&?3@[&%016@"

3. Partitioning and Framing

3.1 PARTITION BY for Grouping

PARTITION BY oo data 6030?3 :rfl)(c)oedi(ﬁéfo o?somo']u é]eoeo:) aggregate functions C\clﬂef]’lz

[¢]
C ° C C C C C C N
table 000203320000 §EO3OOOS0DD0S ogmcv)oooeo?ooo']oq{zu 3232023 PARTITION BY 0x»
C

o _ . o N o c e . o c
data O? window Q%GSTOGD 3?00?6(0860933%00 0)[38 function GOCD’(T{ 08006()80)’.)0’]"

SELECT
employee_id,
name,

department,
salary,
AVG(salary) OVER (PARTITION BY department) AS avg_department_salary
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FROM employees;

3 query o AVG(salary) soooooo employees eooq comeoooo (ﬂé gjogogeosono']n zslso

©0) OVER (PARTITION BY department) Clojzacpad table 009209:q, 0060lC:[6:9ja0m
department 3203032009(Gs g|6:9]3203205:09 0adE0:oMAlN Badoma HR department §
L L LO L o L L o

c c N c c___ofe c co c c
&)JGSQLIQ)‘D’)CDC)?I IT department G]_o %GSQJCD@’DOJ(D?Q%[(__]S 200MD20MO C%)(DQ))Or]@(DII

o cC O o . C o C C \ C C
00ss0 AVG o) aggregate function oo table 00090):320M0 qm 00030 COD6VIELVEWY
L1 L L L L o L °
N N [of C © C C C [*]
PARTITION BY <§oocooooosas'] rOW 00033|C:®320700 030 (department) q Qo9
o O L ° L o e L L L

c c . . N C _Co
@GOSOJ’) [;&]0)()’]0’3(1')" é]()’.) window function 61 3?(_\?0(_\?0(30']"

o

company_db=# SELECT

company_db-# employee_id,

company_db-# name,

company_db-# department,

company_db-# salary,

company_db-#  AVG(salary) OVER (PARTITION BY department) AS avg_department_salary
company_db-# FROM employees;

employee_id

department | salary

|

4y

| Thura Min 3 .0000000000000000
| Devi Kumar ANLY 5000. 4900.0000000000000000
| Moe Zaw DSGN 5000. 5100.1250000000000000
| Eaint San DSGN 5200. 5100.1250000000000000
| Hla Myint HR 4700. 4600.2500000000000000
| Aye Thida HR 4500. 4600.2500000000000000
| Alice Smith IT 5000. 4960.0000000000000000
| Chan Myae IT 5000. 4960.0000000000000000
| Faisal Rahman IT 5000. 4960.0000000000000000
| Nyein Chan IT 4500. 4960.0000000000000000
| Su Su Aung IT 5300. 4960.0000000000000000
| Bob Johnson MGMT 7200. 7000.2500000000000000
| Imran Khan MGMT 6800. 7000.2500000000000000
| Lin Htet MKTG 5100. 5100.0000000000000000
| Khin Zaw SUPP 3500. 3500.0000000000000000
(15 rows)

3.2 Window Frames for Sliding Calculations

. o . . c [o} ) [ ~ O
Window frame @03’)(73 window function GOQ?O 000 row 6080?0{)&]8 Og(DGC\)QiOJD

o |—80

°
-

1 ° e
C ©

(2] C [of o [of [of e O [of [of
IL[(_.]z orgmqjcogzaa'] @o?socoqoowu 3009, data 00033|C20320M dynamic calculation

’

0008?086030’.) 320&:0l RUeD - ROWS BETWEEN 0%09@ mcﬁé’] row § oosaelc row ooq“m
w

c e o c 6 0 . [o} . o (% c
808 (0:?0’)3(1)610.)&)" 3(\? calculation ('T% moving average C\BC\')EBS GSTO']OJODII

SELECT

employee_id,
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name,

salary,

AVG(salary) OVER (
ORDER BY employee_id

ROWS BETWEEN 2 PRECEDING AND CURRENT ROW
) AS avg_salary_last_3
FROM employees;

& query ¢> AVG6(salary) uo ROWS BETWEEN 2 PRECEDING AND CURRENT ROW 03 ads(Ge

[o} [ 0 c c
$ 3 3?% S?GOT(D row 2 ?330) GO’]CS[E’S average salary 0? OCD’(DGO%OJ’DL;]II 316@’)9

Cco o] =] o C [of C OC o [of
23+ comg 1) o?ua[gz average salary 0y 0pmeusom [§®o']oooon QO0VED: TOW 30YME0N

c c
GU)?O’J’)G@)CO) average salary m G@)CS@O\(?'XO']O’I%SII

company_db=# SELECT

company_db-# employee_id,

company_db-# name,

company_db-# salary,

company_db-#  AVG(salary) OVER (

company_db(# ORDER BY employee_id

company_db (# ROWS BETWEEN 2 PRECEDING AND CURRENT ROW
company_db(# ) AS avg_salary_last_3

company_db-# FROM employees;

employee_id avg_salary_last_3

Alice Smith . .0000000000000000
Bob Johnson . .2500000000000000
Chan Myae . .5000000000000000
Devi Kumar . .5000000000000000
Eaint San . .7500000000000000
Faisal Rahman 5 .7500000000000000
Hla Myint 5 .9166666666666667
Imran Khan 5 .1666666666666667
Khin Zaw . .1666666666666667
Lin Htet . .3333333333333333
Nyein Chan . .6666666666666667
Su Su Aung . .6666666666666667
Thura Min . .6666666666666667
Moe Zaw . .3333333333333333
Aye Thida . .6666666666666667

(15 rows)

4. Practical Applications

4.1 Running Totals

. co c [ c c o s [ co
Runmng total 00607 Q)(Y)ﬂ row O’)(D?QJCS(DS'BOQO’) QacC row 60833')80?3 0'33% OEGOr]CSO’.)éF(E)S
o c C N

N . [of [of
09 0MD6LED calculation 0030 @o)o']oooou
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SELECT
name,
salary,
SUM(salary) OVER (

ORDER BY employee_id
ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW
) AS running_total
FROM employees;

ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW - "UNBOUNDED" o']orne@)c::
m(ﬁﬁ row me§[§: 338ng)§0':3 08621133 row 3200 salary qpso% eo']cczz@g (running total) 000323

C [ C C Y co O e =] N
oceooeozoo:)o']n 630D IOW 603 S0CODEC06C0 ed]czwo:ogm§cg:eog>m sz@zmemo

c c
Egd)(S]CI)(X)H

company_db=# SELECT
company_db-# name,
company_db-# salary,
company_db-#  SUM(salary) OVER (
company_db(# ORDER BY employee_id
company_db (# ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW
company_db (# ) AS running_total
company_db-# FROM employees;
| running_total

Alice Smith
Bob Johnson
Chan Myae
Devi Kumar
Eaint San
Faisal Rahman
Hla Myint
Imran Khan
Khin Zaw
Lin Htet
Nyein Chan
Su Su Aung
Thura Min
Moe Zaw
Aye Thida
(15 rows)

4.2 Moving Averages

. o} c ¢ N c c c o c
Movmg average &:L)GDOO ODOO?O’DCD’)SUE) row 33661330’8(73330808?’3 L{IGS(;JOJ«% 2('T.L) 08('7.')

o
(f o
co N C [o} C e N N 0 C ) C
(ﬂll C\)O’J&] row <§3'BO’J 0oacC 2 row 0)60103[93 323 3 row 61 average m OOO’)[QOJ’)(:I“_S@O)
1 ° IL [ ° o L L

oloo oo
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SELECT
employee_id,
name,
salary,
AVG(salary) OVER (

ORDER BY employee_id
ROWS BETWEEN 2 PRECEDING AND CURRENT ROW
) AS moving_avg
FROM employees;

N

o o C
GooGorl@

3.2 m query

ekl
-2
Q
[*]e]
|—8O
8
(@4e]
Cc
)
]
c,
3

4.3 Top-N per Group
[ 2] OC o [ [} o] . . o]
Group 00030 03 N 6P record 60QM WY window function eo0pm
L 1 L ° o L il O I° o L

° oc (% o c coc c o ¢ coc c
CS?O?S[Q[%CO']O’JLDII GI‘OUp aiO’.)'J deparment CO@S @@&LCOr]O’JLDII @l(T)O’.)’)@‘D&LCO‘.]U)LDII

SELECT *
FROM (

SELECT
employee_id,
name,
department,

salary,
RANK() OVER (PARTITION BY department ORDER BY salary DESC) AS
salary_rank
FROM employees
) AS ranked_employees
WHERE salary_rank < 2;

Subquery §, slcofmr% ranked_employees ac?’@ alias 326$& 0660:002:6l0005 @39

oC OC o cC O C C [of N
department o>Csm 00L0SD: employee 2 eooomo?em[gsﬁd]u 3’]60@09 rank 0xqCc 030D

c N [ c (% coc c ° c (% co
S’bGCOJLP(D salary_rank 1 G]_O?QI?O’.) ?0)60()’)(7)(0@8 [E(\]O).%CO']O’JODII O?SGOD’)(Y)C\)@S @0).%

02 o

,] c ofe c coc '] (% 0 C ocC c _c c N o o ,]
9)[0a]00)] O[E]SC\)ES @@&CO (0a]00]] (T.)(DO’.)CGSF@@ (033 ZBG[Q')CSS?C\DGO’J(T) ODOJ@I_O Il
L L L L o o L
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5. Exercises

(o N g 00C (e N o) [of C C (e [of [ (o
632D MDEIEVI00D link (7&&)[32 60200207 table Sesles) 33030)0)88&)‘)(0[38 6033§300093|Cs
e 0 C [of ’]
blos eoaqpeogoqjco:@@o Il
// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-8/10-exercises-data-records.s

ql

Question 1: Order Ranking per Customer
For each customer, rank their orders by order amount (highest to lowest) using

ROW_NUMBER(). This helps identify their biggest purchases uniquely, even if amounts tie.

Question 2 : Salesperson Performance Ranking with Ties
Rank salespersons based on monthly sales using RANK(). If two salespersons have the
same sales amount, they share the same rank, and gaps appear in the ranking. Useful for

leaderboard displays.

Question 3: Total Revenue per Region
Calculate total revenue generated per sales region using SUM() with PARTITION BY.

This helps generate regional sales reports showing how much each region contributes.

Question 4: Moving Average of Daily Website Visitors

For each day, calculate the moving average of website visitors over the last 3 days
using AVG() with a sliding window frame (ROWS BETWEEN 2 PRECEDING AND CURRENT
ROW). This can help track traffic trends smoothly.

Question 5: Top 3 Best-Selling Products per Category
Find the top 3 products by sales volume in each product category using
ROW_NUMBER(). Useful for creating dashboards that highlight popular products by

category.


https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-8/10-exercises-data-records.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-8/10-exercises-data-records.sql
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Chapter 9: Common Table Expressions - CTEs

SQL & CTE (Common Table Expressions) 08 G](Seoo:ob query o (rcé éz] ﬂézemceqz‘%&é

33:)0 [gld]oou)u CTE m WITH § 06q: E_] temporary result table 0303? co%o% s0londdi @zq&em?
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1. What are CTEs?

1.1 Definition and Benefits
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1.2 Improving Query Readability
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\ \

PV - &g 3aa.§ 29:30) customers § orders table § o% °:@z customer m&ézo%saoocf)
L L o

° °

co o C
order o?o?eo']coooefcg 20 ogoo[&,° 20000 oomqpoorg :)nljleorgc)?ﬂo@slecmco']u

// With subquery

SELECT customer_name, total_amount
FROM (

SELECT c.customer_name, SUM(o.amount) AS total_amount
FROM customers c
JOIN orders o ON c.customer_id = o.customer_id
GROUP BY c.customer_name
) AS sub
WHERE total_amount > 20000;

// With CTE

WITH customer_totals AS (
SELECT c.customer_name, SUM(o.amount) AS total_amount
FROM customers c
JOIN orders o ON c.customer_id = o.customer_id
GROUP BY c.customer_name

)

SELECT customer_name, total_amount
FROM customer_totals
WHERE total_amount > 20000;

exercises_db=# WITH customer_totals AS (
exercises_db(# SELECT c.customer_name, SUM(o.amount) AS total_amount
exercises_db(# FROM customers c
exercises_db(# JOIN orders o ON c.customer_id = o.customer_id
exercises_db(# GROUP BY c.customer_name
exercises_db(# )
exercises_db-# SELECT customer_name, total_amount
exercises_db-# FROM customer_totals
exercises_db-# WHERE total_amount > 20000;
customer_name | total_amount
_______________ +______________
John Smith
(1 row)
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2. Writing CTEs

2.1 Basic CTE Syntax

CTE syntax structure (Y% @%eagm@é@qeméd]u WITH keyword $°®[§:: N[Qvalessles

temporary result set 02030l
L

// With CTE

WITH cte_name AS (
SELECT columnl, column2
FROM table_name
WHERE condition

)

SELECT columnl, column2
FROM cte_name

WHERE condition;

c

cte_name om CTE ¢, $opd (alias) [40[G: 88[J|m0cd wpdevzadqdlooudn SELECT

columnl, column2 FROM cte_name WHERE condition; 3320C:00602) 3’360T6f)(.0$032

-

o

cn:0) CTE (cte_name) 08 33&53[9[@: final result o3 oaoos*acecs@o%d]oo(ﬁu CTE oOm

g0y columnl § column2 o3m 0006 WHERE condition § filter co0SEolonudn
goed - CTE (7%&?@ eﬂos'ae$ge 9O | gjmq%fgsoo(ﬁ@w:) customer 61 order eogor%

c o ¢ © C o . N o _C C
ﬂ')@ewa? & 80003leon) table name §, first letter 0o capital letter ieqoa?ooo']oooan

WITH avg_amount AS (
SELECT AVG(amount) AS avg_value
FROM Orders

)

SELECT product, amount
FROM Orders, avg_amount
WHERE amount > avg_amount.avg_value;

[of [*] . C O CcCOo ¢ C [¢]
CTE eﬁqws avg_amount o) main query oc opm§m reference p00oD300Q) CROSS

JOIN c\% @&G§Lﬂm05|| 3(\5’0'] FROM Orders, avg_amount coco2) Orders CROSS JOIN

0

avg_amount CDGCD’)OOQ? § &DCO’.)LS]OOUOII C;]GOG(D 6107)603 avg_amount 63 row UJ J

TBo

v Oo o
S?C\??(D quC\?mmOrlll LOglC 3361 LL)ﬂCEOr]UJLDII
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exercises_db=# WITH avg_amount AS (

exercises_db(# SELECT AVG(amount) AS avg_value

exercises_db(# FROM Orders

exercises_db(# )

exercises_db-# SELECT product, amount

exercises_db-# FROM Orders, avg_amount

exercises_db-# WHERE amount > avg_amount.avg_value;

product | amount
I

rice 25000

(1 row)

2.2 Chaining Multiple CTEs

cC O C C C C (e C ~ [*]
CTE qeo3m 6$mM0 CTE oooa¢d reference mo[gg O60Q:0) query e0opm
o L L1 L ilL o o o L

C _C s [ oc c
3230C0C §O?O’JG61800’JS<%CO 600:00WII

WITH order_counts AS (
SELECT
c.customer_id,
c.customer_name,
COUNT(*) AS order_count
FROM customers c
JOIN orders o ON c.customer_id = o.customer_id
GROUP BY c.customer_id, c.customer_name
),
order_totals AS (
SELECT
c.customer_id,
c.customer_name,
SUM(Co.amount) AS total_amount
FROM customers c
JOIN orders o ON c.customer_id = o.customer_id
GROUP BY c.customer_id, c.customer_name
)
SELECT
oc.customer_name,
oc.order_count,
ot.total_amount
FROM order_counts oc
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JOIN order_totals ot ON oc.customer_id = ot.customer_id

WHERE oc.order_count > 1;

[ o

order_counts §c order_totals aooo CTE s $O30D O [§mw§oo b o JOIN § Eﬁecﬂc somoli

L

3. Recursive CTEs

3.1 Handling Hierarchical Data (e.g., Org Charts)

. [¢] e s . o C . . [¢]
Recursive CTEs o orginization table oQeupod employee-manager relationships o)

o
QO
[

c o ¢ c c [ o c 0 ° oc c
33&)(;0?(0 &)000)06?0)0300) data GUg(TL) manage (\?O% SBQ?SBl‘%COr]O’.)LDII

postgres=# SELECT * FROM organization;
employee_id | employee_name | manager_id

(4 rows)

3.2 Recursive Query Examples

=] . . ] . Y o 1] [of Cco C o
3 organization table o recursive CTE g 3303:@{[9: 0OCO Manager 0d0P3E3DMEDE

3.

c o O [ 0 C c _cmMo
(YEOOD’JSS’ZJSC\?SO? 3’5&)933(\?0’) ?(I?O’JG(O’J[Q‘% ) O’JODII

WITH RECURSIVE org_chart AS (

SELECT
employee_id,

employee_name,

manager_id,

1 AS Tlevel
FROM organization
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WHERE manager_id IS NULL
UNION ALL

SELECT
o.employee_id,
o.employee_name,
0.manager_id,
oc.level + 1

FROM organization o
JOIN org_chart oc ON o.manager_id = oc.employee_id

SELECT
employee_name,
level

FROM org_chart;

80003l comment eog%orl oog:ﬂés@ooozo'loocﬁn Recursive CTE (f:) 33&"?3[9[@: organization

chart 0% 3220Cc0mewd(gom [gooloowdn 32qCad: manager_id ©§0305m6: (pued - CEO
00) o) base case 32(goegge(G: level = 1 32(4d 20009050loudI Q6§00 UNION ALL 03
L L Ol 1 [ L

oo:[gz recursive step ¢>e0) manager_id oo base case com employee_id § oRorS

L o
C C ] C C © O C e 0 (e . (]
0$0003607M eq:oooo(ﬂoooou 3Q0¢, level 030)90)003[93 (e.g., 1 = 2 — 3..) hierarchy o
o L Ol L Lle L L L
C C C ocC C
eommmem[9<§co']oown

p0w3M:(YC - Alice §, employee_id = 1 [40[G: oo[gpzosa06:0009:q, manager_id = 1

\

o (% N6 C C . C C C N C C % C C (%
0Y|C 30§00 Alice g, esaoms*aeog@o)o? level 2 o§ooe:3'a[§o) oaooejaooeozo']oooan

© O . C C C C C C o C . ~ .
300¢, recursion 0d030Cy|Cs eocsog)zo']oooan 6$2M333230¢ed Diana §, employee_1d = 4

o

[o} . c ° .\ ¢c_¢c o N oc . e o )
0? manager_id 3’3@@ 330?3@[(1)’.)80’.0) Oc‘f&)GSQﬂGOJOJUQS'BqIé?&JQ’)GO’J? recursion E}SSZL)SOE?)SO']@II

(4 rows)
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4. CTEs vs. Subqueries

CTEs:

c c e 0 ¢ C

> LOOJJGL]q_C\O)LD(YIJLEF GL]SﬂCS()r]OD(.DII

> e c .0 oc . c 2. 9c ,,| (%
%@GQ’)’) 61(\)8(303)00? 33[_966“3003'3 [g S’bO?o[gl_%CO (epl00]]]

. . () °o € c
> Recursive Querles GUgS’BUg(D (BSBO?SOC()r]UJ(.DII

Subqueries:

0O € [ c c c
> QSG]CS(I) query e023200M ODCGUJ’.)(.;]O’)LDII
[ ° o [¢] °

8o
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. . C C
> Recursive Queries 3200 3aaocee[§o']n

4.1 When to Choose CTEs

. 000 ¢ [ c C
> Querles O? (f(?ﬂCSQ)CSBS OD«?@OOOQJGG].SQJCO?%QWII

= e It set [o} [ c. oc . o, c ']
%@O.D) resuit se 0? query 0.)0)?330’300 3’3@96”)003')330?0[9[616@338 1l

. . (o] . (o) ocC [of [of
> Hierarchical oQ recursive data 4P MCORUOE L0323l

o

4.2 Performance Considerations

[} [ - \ [of

=] \
> CTEs o temporary result set 6003 ©§03:09320300 data 0w [NJeo)3s]

c c c
performance ?’) G?SG(@?? @(DOOUJU’]O’)OOII

o

0 C N . c . . coc c
> S]SG]CSO) queries c0)320000607) snnple subquerles cs0Q0UID O SCOIOO0VOII
L1 ° o [¢] ° o L L

> Data omm@zcx}saeq CTEs § subqueries 33@%33(\9% performance

c o [ o o} c c c
(0109516110 s plet{ab) &:L)QD('Y.L) (DGSQDO@E

o
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G
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o o C (e C C o o cocCf(e [of C o .
ooasfaeo'nsoo@ S oooxﬂooc)el CTEs o[§<§§c[9: oooé]ooo)el subqueries
L IL L L
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QoOBEPMSCLIoLOI :ﬂe@oc Indexes eoooooaz[gz query performance
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5. Exercises

(% c _C [o} O C OoCc¢C C co C ° NN
ezaomo’]ecgnqjgaq?secrgn? mwo«gcc\?o@@&g ©6),309§:600¢D 33093[9@09 students,

O (o ° o C o C C C
scores table 600 [§§33:1?3 lcgqo’]oooau teachers table npcom) ooo@@qo’]eoou

// Source Code Link:
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-9/06-create-insert-teachers.sq

1

exercises_db=# SELECT * FROM teachers;
teacher_id | position | supervisor_id

Headmaster
Senior Teacher
Junior Teacher
Assistant

(4 rows)

Question 1:

Use a CTE to find exam scores that are higher than the average score.

Question 2:

Using two CTEs, calculate the number of exams taken and the total score for each student,

then find students who have taken more than one exam.

Question 3:

Use a recursive CTE to find the hierarchical relationships among teachers from the

teachers table.

Question 4:

Rewrite the CTE query from Question 1 as a subquery.

Question 5:

Use CTEs to find the student with the highest score in each subject.


https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-9/06-create-insert-teachers.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-9/06-create-insert-teachers.sql
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Chapter 10: Database Design Basics

. o
Database design spox»meo0 data 60
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1. Principles of Database Design

. C cCOoO O C C C o] C C o] (o] (od
Database design 6mnC:e$0a0qC emmd]gaqjmeoom 0P C20P:o2Q a80londn
o lo L o L o O [ L
> Data Integrity: Data 02 03M[E$ME® A30lo0oWdII
grity: Oq.l )] ‘? § L
(o]

. e . o C N . . C [ co C
> Minimize Redundancy: 00032090 data duplication [qu)oooeog eﬂac@e&g cx‘eo’]oowu

C N [of cCre . e [e e} o C
> Performance: Query 603 run c\?oogsaé] @.§eo§@o efficiency §@ c\?o']oooon

. . are o_¢c ¢ c cme cMmc c
> Malntalnablllty: Data structure o> C\)S’BOGlC G@)CSQ)OO (ofav]0b] @@G?ﬂ(ﬂﬁwll
L o 0

1.2 Normalization (1NF, 2NF, 3NF)

. . o . o [ [ C (e C N O C
Normalization spox0e02) table design o) os§000Mm) [gceoc[t_.]z data c006§0)320C60Q

3o

caopa|d @o%cﬂooofan Data 0)0396@)& COC 006560 [QCadmOoms 30:03:00 Fa0C6
JLI?q.I o L °q.l 61 ‘?qjj L ° i et
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G@ @C%COWO’D(DII 3{16@')9 data GO:))UO’) CD('QJ??][-SO storage O?C\)@o Q)CDGGT)(DGGPO’) SBC)CL)o
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%CO’]U)(DII

First Normal Form (1NF)

C [} . [of C
> Table & record 02030UM unique @@qo’]eu)n

C co C N C
> Column 00030 00§(0:00030 d]slo']eu:)n
LJ L L
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Denormalized Table

John Smith
Mary Johnson

N C [of [of N
products_ordered column eel"a) value 020300I3UI0DD comma-separated values 603

C N C . [ c o N o . C ~
Slomoodi 3?00’36@’)9 denormalized @]@oooocxg G[Q'chjaoo']u 3900007 normalized @oog

o €.~ ot E c o ¢ c tabl oc ¢ c of]c
®'J§|_ oieqoqjcoooae?qc 632000 (D table GOQSBO?COQODGSB)C 6610610 1S100]]]

Convert to 1NF (Split into multiple rows)

// Orders Table

Mary Johnson
John Smith

C N

] C (e N
products_ordered column mowd(Gs 933203C:aden0loy product 60y

|—8O
3
o

~Q

2
On
S0
L}
o
s

c [ [
3’3030)33@0) §O?0)G$180.)’)0’]II

Second Normal Form (2NF)

> oooeézaf?: INF @05@::)333 @or)elo']eofjn

. o e 0 C
> Non-key columns eogum primary key eoTeJn C\?zoejsel;qo']eoou
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Denormalized Table

John Smith
John Smith

(2 rows)

. LY [of (o [of \ [of C (e
customer_name 0 customer_id $0 s00d5000m[4003320300 orders table &> c0O[G
c N . o o N c c o ox c
CI)@GG:?UD customer info o :133@'33 customers table cow waiQ)C(){]OD(D" SC\)S[%JS[%C:OO

5 1 I s Lo
data redundancy o3 Qs maintain coC 560010005 N \la 30700
dla reaundancy (DLGQqJ?qJ[(_‘]o dlntal CULOGIUJDC\;)ODGQDO [ep]00]]l 80@3336:%:%6(.0’3[9@3300’330

c c
@0)010)0()"

Convert to 2NF

// Orders Table

amount

(2 rows)

// Customers Table

customer_id | customer_name
_____________ +_______________

1 | John Smith

(1 row)

C C N C N . C N
customer_name oo non-key column 030030000 0032656 primary key [4Oo)

C

. \ 0 (% o o c o
customer_id GOT&J:OO QJQ?G§610']UJODII EIL)C\?O’.)'J(T) customer name OJODEL) C:@020 customer ID

C [ C [o]

[ NN N O ] N
0D00DP3$0 SDMEUEF0Y 33 customer_name o) orders table g2 ©om:0 customers

s~ O =] C [ [¢]

R
table 000D 20320 oocL)meo:C\?moo')o']n
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Third Normal Form (3NF)

> 2NF @ogqorle(f)n
> Non-key columns qpoo')@f: 33@):@03’3 non-key columns qp:eoTog& eej;%qo']n RUeD -
column A o3 column B g, 3ae[§3ae§3aq @E)GUTCDDOJJGE:)SIE column B 09{ 03:@33 table

C NN C [ C
CT.)(DEL)G) §O?O’.)GOSOD(°3()’]U)ODII

Denoramlized Table

John Smith johnPexample.com example.com
Marry Johnson marry@example.com example.com

email_domain v email column oéeocﬂoéoo%&g(ﬁ sae@é@: [gq%ooogooogooo @030'10005u
1 o L L L
é]e@of: email od base column C\%ee|§6[§z email_domain noeco» 33@)3 non-key column
° o L °

L
C . 0O eo0 N C C C
@o)o? email o ©3650) dependent column c>03 @mﬂoooou

Conversion to 3NF

// Customers Table

John Smith
Mary Johnson

johnPexample.com example.com
mary@Pexample.com example.com

. . s o 60 N c e 0 c [N N

email_domain o2 email column (7.2 ej;§e§o;>3'aorgm BL\?SBQJCSQJCS 619?6{?0? non-key
o co o c N c . [ c _¢ \ 0

columns 6080? ocL)oo(gC\?o']oowu 3333309(T) emails a?org table 33&3@0903?@(? email c'f,

)
(o]
email_domain orclS 05';@330905003:0330']"



99 | Page Dive Into SQL

1.2 Denormalization for Performance

. . o] [o] C O C . C ]

Denormalization s002m performance QemNC:@320pm data 6oy duplicated @o)eq?oo’)o?

C o =] [¢] C C \ C C \ ~

mmeeog@z tables eoym 60lC:00605070 [g]o)o']oooon puwizecsy orders table o

0o O e C s N o N

customers table 0)0) 052005 206§60)00 customer_name, customer_email oo) customer
. [¢] Ny C C C C C o ¢ ] \ O C C

info eopn) orders table coo ooo']oogz@@emc ooeoaczcomoo%mzd]n zamcoo@czm

o L 1 s O L ° L L

C s o

C C C [o] C O . .
data redundancy @@eo)elcme: performance Qe0C:©3203000 009)|, application use-cases

o [of C
QJQ') S?Q??,OCO']O'.)OD"

// Denormalized Table

John Smith
John Smith

(2 rows)

. . N (% C N o (o cre C N
Denormalization ), 320:0009|060pMe0) data query C\?oogs'ae'] 9@§so§[90 §oeag:o) JOIN
eogo% em&qﬁ&@&o’]u slevend ga'ch?équoSmem? data redundancy e@Jé ogéssoégq

C o o o © C S C C N C C C
©0Q storage &ch?saocm[gz data e@oczmﬁeogc\?oqoo’) 2053000501000 3'16@')9
C

d lizati .0 2, c o ¢ ¢ c 0 00 (‘rooc'] c
enormalization <§800? sao?o[gleweceqc OD(;GO’J’)&%?]@?] [_BI(TJC(DBOO)')OOD(EO (0a]00]]

2. Keys and Constraints

2.1 Primary Keys and Foreign Keys

. N . C (e C C C
Primary key ¢ Foreign Key ooo[goﬂc:o@eﬂco']oooau

. o] % Y [* [ cC e O Y ocC [
Primary Key 0o table oooacogn§oy record 00033|Ciom eoaqpa@:z&cemc

L L NI | L L o L

C C Ay C [ C . \ .

00Q0060L30Y key ooo)?@o)o']oown pued - customer_id ux customers table §, primary

key C\% e@xﬁoo’]n

Foreign Key meon) table 00098000903 §j0d200060:0) key [¢o(gz 0o(gp: table ¢, primary
key o3 qpdpgs:olooudn orders table adoo customer_id ux customers table adm
L o]

customer_id o reference cp00) foreign key o3 s[gpegnoli



100 | Page Dive Into SQL

CREATE TABLE customers (
customer_id INT PRIMARY KEY,
customer_name VARCHAR(50),
email VARCHAR(100)

);

CREATE TABLE orders (
order_id INT PRIMARY KEY,
customer_id INT,
product VARCHAR(50),
amount INT,
order_date DATE,
FOREIGN KEY (customer_id) REFERENCES customers(customer_id)

2.2 Unique Constraints and Check Constraints

: . o} c N co o c [ c _c
Unique Constraint 8?(7)’)0’) column O’.)O)?OOQJQ’J (08) LPSU)O’.)’JQ:”[SGO’E)) 8@]0)6163?00 OOU)QJQCD

08/ =

N (% c [ . e
60061(703 0)806”80(7)0)2[)6]“ 806’) - email column (I)éj:D UIJLE

. co o C
email O’J'§(OSGUJ QQODCO']O'JZII
L o 1 ° IL
. ~ C C co C C Y L. N
Check Constraint meox column o COPRPEUYCI§V:60RU DCOY0O00:0y condition &
O

o c 80 cococq t 0 C A roocqr
O?(D@(ﬁ(\?()? ®@06”800’3®?0 Il gom—amoun (053] oomqpoog m‘?({)o@oqo (S10u]]

email 093 UNIQUE C\o? 602002:0l000dI age 093 18 §.o°>ooo«3@zqeo5c§ CHECK 00o:0londdin
CREATE TABLE customers (

customer_id INT PRIMARY KEY,
customer_name VARCHAR(50),

email VARCHAR(100) UNIQUE,
age INT CHECK (age = 18)
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3. Indexes

3.1 How Indexes Work

[o} [ ° ~ O N [ C (e c _c c
Index GO)('TJ 0’.)’)3’3(7)(7) 3’3002@[00(\)&)03’)% 00)03(7.)[92 OZ)OJ CS[Q()']GODII Index GO(.))UJ’)

database od0o data eoooo @ [§ 30§90 1o’} ogoagéemc 33600’)063300@ 0 08000
9% °? °? §Pe 23 241°? ©%
o =) (o ocC [of C [of (o N
ol 8 ssaep(rg ms?oeog?’.)oflog eoooooo§ §3§ qﬁo?.,[go OP3DI:SCOIODWIII BIZPVOODIPVCOM
[o]

[o] ~ (o (o [o] C
moomocoo']o INDEX sapo§:m®eqe§qc WO data MO0 oooooqjoqﬁ cooocooaoooo

oc c c
G(‘)D.%CGS’D')C (.\)OGO Or]OJODII SWG@C large dataset GO)Q’) database performance e(DDCs Qg:‘?’

%

[o] C
93200 Indexing [glcooooo © cos*aoo']oooou

[ . . [ c e c c 0 No
806’)3’3’)3@? customer_id column GOTQJ:") index O’.)O:)EL) (Ot?UDSQJCO’J(.D&?Or]OL%II

CREATE INDEX idx_customer_id ON orders(customer_id);

3ad ind 0 5a0meC orders table cOm customer_id od GE 3
800 index 020200p903M0GE able 0Om cu i 0?336@9[9., §PEEo) query

60DUM 88@03000300190& 328006000300 Meo» searching speed o3 (TOJ°@&GO°80(3
<1 L L '% § 61@%1 q.l 3 & sp L 1°Qs o
[§6loousn

3.2 When to Create Indexes

> e@aamsaof?s[glqo@ column 6oy - pow> WHEREI JOINI ORDER BY o)o:}e,%epeog?)

[of C o ~ C . . [of [of o
oooé]oooa']a?:%slog column 603320300 indexing ng@czm query performance o

o) c c c
Q?G(U)CZ%.%C\)’)GQ)(S]CDOOII

~Co

\l
cs

C N C . N o
36027 data 326320QM4P:0y table 60edCOPO: index 60 §PEYOY process M

oMc [ e oc c
OB§N§G3DC (YJQGO%:SCL;]OJODII
L IL L

o O

o [ by . Cre o .
> %@@lqjmsaeﬁoeoo? index eogum storage QC\?G’aoE‘]O data 0 insert/update/delete

N . [o} c c o o oc c
Q?OUOJS?ES] index O?Or] Bc‘f update (.\'.30610% performance (Y? G%SGOQgetDc%C(ﬂ(DUOII

cC 0 _ € \ c ° c c
8:]6@’)9 C\?S’BOO?G«?GP(J:DO GaoQJODS’BQ?oBlCDCOIO{]mLDII
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4. Real-World Schema Examples

4.1 E-Commerce Database Design

N

o . . % N o
3 database design oo online store 0009¢D customer 60edVI0) order 60R¢, products 60M

c oc o c ,]
(D‘%O)OJ(’QJQDQSLLOD @I_C\?OQZDSOD’DO Il

CREATE TABLE customers (
customer_id INT PRIMARY KEY,
customer_name VARCHAR(50),
email VARCHAR(100) UNIQUE,
phone VARCHAR(15)

);

CREATE TABLE products (
product_id INT PRIMARY KEY,
product_name VARCHAR(50),
price INT CHECK (price > 0)

);

CREATE TABLE orders (
order_id INT PRIMARY KEY,
customer_id INT,
order_date DATE,
FOREIGN KEY (customer_id) REFERENCES customers(customer_id)

);

CREATE TABLE order_items (
order_item_id INT PRIMARY KEY,
order_id INT,
product_id INT,
quantity INT CHECK (quantity > 0),
amount INT,
FOREIGN KEY (order_id) REFERENCES orders(order_id),
FOREIGN KEY (product_id) REFERENCES products(product_id)

customers ¢ orders table eogrr% foreign key & q]’ogeocﬁoooz[é: order_items ¢>602)

°

e 0 o0 C C =] C

N o o Co OC c c c c
orders i products O%(Y? CDOGQJCD&)OOQ)’JS(S]CD(DII SCYL) OJ&)O’D@CSO’) order 030)?03330900

C O0OC . . ~ o O o O ocC cC OoCcoO [of
0MNCO product_idi quantity $, amount 020D 0200M|N]| QLD PIZSCY 32600DD32M

IQUﬂODOSH
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4.2 Blog Platform Schema

80003l blog platform 3’30’306 $042 schema eogof% @é@qss@o&o’]n

CREATE TABLE users (

);

user_id INT PRIMARY KEY,
username VARCHAR(50),
email VARCHAR(100) UNIQUE

CREATE TABLE posts (

);

post_id INT PRIMARY KEY,

user_id INT,

title VARCHAR(100),

content TEXT,

post_date DATE,

FOREIGN KEY (user_id) REFERENCES users(user_id)

CREATE TABLE comments (

);

comment_id INT PRIMARY KEY,

post_id INT,

user_id INT,

comment_text TEXT,

comment_date DATE,

FOREIGN KEY (post_id) REFERENCES posts(post_id),
FOREIGN KEY (user_id) REFERENCES users(user_id)

CREATE TABLE categories (

);

category_id INT PRIMARY KEY,
category_name VARCHAR(50) NOT NULL UNIQUE

CREATE TABLE post_categories (

post_id INT NOT NULL,

category_id INT NOT NULL,

PRIMARY KEY (post_id, category_id),

FOREIGN KEY (post_id) REFERENCES posts(post_id),

Dive Into SQL

FOREIGN KEY (category_id) REFERENCES categories(category_id)
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CREATE TABLE tags (

tag_id INT PRIMARY KEY,

tag_name VARCHAR(50) NOT NULL UNIQUE
);

CREATE TABLE post_tags (
post_id INT NOT NULL,
tag_id INT NOT NULL,
PRIMARY KEY (post_id, tag_id),
FOREIGN KEY (post_id) REFERENCES posts(post_id),

FOREIGN KEY (tag_id) REFERENCES tags(tag_id)

);

CREATE TABLE 1likes (
like_id INT PRIMARY KEY,
user_id INT NOT NULL,
post_id INT NOT NULL,
like_date TIMESTAMP DEFAULT CURRENT_TIMESTAMP,
FOREIGN KEY (user_id) REFERENCES users(user_id),
FOREIGN KEY (post_id) REFERENCES posts(post_id)

. 0 o © c C
Forelgn key GUg(YBO S'BG(Y)CITJS[SS ﬂCS[gGOSLﬂGODII

O . C [ »_ O o]
posts table ¢d>q0) user_id 00602 900LO user o post oocooosoot)me?ooo[goocg users table

N . ] . [ ] C
com user_id o) foreign key 33@0) ()?:m:)zoo’):d]oowu

N . ~ . o O . C o (=] C
comments table cogd>e0x post_id ¢ user_id opoo foreign keys 33@0:)?20033[33 2000 post

c [o} oc c o
GOTQJD 0000 user oo comment GG]_ZQJDSO’J’.)(Y.B @OO%CGS’B’)CL\%LS]II

ost_categories table wDcOM POSt CIOSMD category 0o0a (ADVUI0D) YRS 3]|00aDMSEE
P - 9 1 2P L L gory L o L e’].P°o igﬂ L

[of . ~ 1] . N . o O . C o C
6320C design 390030[90 post_id § category_id o)no foreign key m@@a?oooooof]oooau

CocC C

post_tags table oo post oooSeL;eJn tags 60y 020SCE3NC posts %tags table eogélo primary

key eog@ogof) post_id ¢ tag_id (715 foreign key 33@:5 eﬁo%eoo%ooo:oooo']u

:°ae§spg;o post_categories § post_tags o?@oo many-to-many relationship o%L

2]

C ~ . . [of (o [of . [of cC o
ew)@eozog association tables eo) @@o']oooau posts 0>030 categories 0X0300MO|gs
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c coc o c c N o) c c
OODODOO%CQ)L\'L) category OJ(D?(D’DC\')QO posts (:”’DOOI)‘% G ‘%COI]ODQ)II GD:%@&YIJLOC post

c coc o c o0 °o O
00030 tags &:“')203’) 0D0S§CO0CD tag ooOaM posts 6“')30)’)9’) OD%&CO’]O'J(DII
L1 o L L L L o 1 L L

=] Y [o]

:ﬂe@oé post_categories $ post_tags 3805 :Dz@')z connector tables a‘e’]oo‘° o%Lch

5 3

L
posts § categories (oo) posts § tags oooo JOIN cvb §@ 30008 ee]o']oo [ :ﬂe@a{: L\%G‘?GP

L

many-to-many relationship design 0? e@o)e&?c?saoooo @@o']oooon

. C C C O . C ~ 0 [o} Ny
likes table €602 00w user oo@g 90w post m like CYVOD:0005000NM) database cOeHd

O

o o oc roo roid s tid°°fr'nk c o, o'] c
OJO’.)(QJO:“ OC)E%&D@u% cguse - §ODOS - U.l%()? oreig ey 3’3@@ SBQ?c[QICD'DoU (0s]00) ]|

5. Exercises

N

C (o (o c O . [o] O Cc oOC C C (e
600M|Co§2600360Q oogeozooooe?ooom database design QONM o?u:)o?ca?o@ [3:

c

o} c c o c o}
(L)epzmeog):emccgd]u GGS??SO’J‘D?%I 0? GOD%PS?%WGO [9 GC\D(‘)’.‘“CG@&)@E

// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-10/16-students-table-setup.sql

[exercises_db=# SELECT * FROM students;
student_id student_name class

Gradeb
Grade?
Gradeb
Hnin Eain Grade7
(4 rows)

// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-10/17-scores-table-setup.sql

exercises_db=# SELECT * FROM scores;
score_id | student_id subject | score exam_date

2025-05-01
2025-05-01
2025-05-02
2025-05-01
2025-05-02

(5 rows)



https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-10/16-students-table-setup.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-10/17-scores-table-setup.sql
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Question 1:

Write the SQL CREATE TABLE statements for the students and scores tables, including

primary keys and foreign keys.

Question 2:
Add a CHECK constraint to the score column in the scores table (The score must be

between 0 and 100).

Question 3:

Add a UNIQUE constraint to the student_name column in the students table.

Question 4:
Write the SQL statement to create an index on the student_id column in the scores

table.

Question 5:
Design a database schema for a school library, which must include the following tables:

books, borrowers, and loans.
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Chapter 11: Modifying Data

(o o cC O . C ~x_ O N C C (e O
6§),00329§:607¢0 data 600 9000Y modify CwLgEAd5DOM oooooom[gz eoag@eoazcﬂo;ezn

3-

1
=] (of 00 O [of o [*] cC O C S cC O C S (2] c O
3333'?3413080')? Q@C\BQJCODC\? data GO’b)(Te O’.)UOC\?(I) viclav] O’JUOC\?[QC@CYN @SGOJ? O’.)ODCYE((“
s~ O o]
@@C\) &?033608(7? GC\)C\)’)@?’)O“]II

°

SQL ¢oeox data eogo% modify C\?Bf’g INSERT, UPDATE, DELETE etclioo command 603

c oc oco c . (% C
(Y)f?’ OD@S(I)’)S%C(ES?OQ(Y)GOJ? transactions ?88(\)@8

3o ~3o

° c \ c ¢
ODSG]_(;]O’JODII é]GO@ data e @c?@c?(ﬁ
L ° o T

@a?s[gl@d]ooofm

"

1. INSERT: Adding New Data

C

(o] o C
() 330?0@[0'](73(0"

9 |o

INSERT command o> database tables eogobcj:o new records eogor%oo

1.1 Single-Row Inserts

N

Database table oo

C C C C . o croc C C C ~
9000000009008 (single record) o ooo)[_z_]eoo@: , 0O qucogsaé]

°

INSERT command o?:cﬂoocf)n

3o ~3o

c c [ J[e. . t bl R c__co. c ¢
8060 - saelcmoo&)leeo’)moo’)o[gomo customers table G)(T% customer 3’3000)0.)0)80 m@qIC

c 0 Nno
UJODS(BO,]OLDOII

INSERT INTO customers (customer_id, customer_name, phone)

VALUES (4, 'John Doe', '09-44444444');

INSERT INTO ac?’cmmeoo? data ooéeu:) table @eé% column name eogo% eco%@&é
° [ C
Q?SOCD@C)O']@LDII

N © C C C co o o C C
VALUES 00602 333 column 609320000 00p0ew000§0: (data) 600 663© @@o’]oooan

(o] o
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exercises_db=# SELECT x FROM customers;
customer_id | customer_name

John Smith 09-11111111

Mary Johnson 09-22222222

Michael Anderson 99-33333333

John Doe 09-44444444
(4 rows)

1.2 Bulk Inserts

Data record qp:mrr% oooSeﬂooés database 0O ooéqjéoésaé]m Bulk Insert o
o L L o ° 1 L
o C
mo?o[glcﬂmoau

8sp0:ene0m) INSERT INTO command 0002066:(Gs VALUES 300pC:e0 record 0oog|C:d0)

NN c c c
comma (,) :%OQJCD&)(DG()SGIOD@(DO’]OOQ)II

. 0 c N o c c C €0 COe 0~ _COC
808) - orders table CDO? 33000)?’30)’)8003 order GOg(DL (0]} ooezoo GUO&?L)G]_C SC\?OC\?L)%C

oloo i

INSERT INTO orders (order_id, customer_id, product, amount, order_date)
VALUES

(4, 3, 'noodles', 18000, '2025-06-10"'),

(5, 3, 'soap', 8000, '2025-06-11"'),

(6, 4, 'milk', 10000, '2025-06-12');

exercises_db=# SELECT %
order_id | customer_id

2025-05-01
2025-05-02
sugar 2025-05-03
noodles 2025-06-10
soap 2025-06-11
2025-06-12
(6 rows)
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2. UPDATE: Modifying Existing Data
UPDATE keyword (Y% o?@ table oéefo ﬁ@goaoz record 60308 [g%@é%cc:(ﬂoo(f)n

L

2.1 Updating Specific Rows

o

Qued - customer_id 1 @0305 customer 61 @.%:.%o']orc)oo e@)&:chC:OSS'aé]m :63036613:%66]0305"
° o 1 L o 1 L L

UPDATE customers
SET phone = '09-10101010'

WHERE customer_id =

UPDATE customers s00xm customers table 5o data 0 [GE§25:0) command Glu SET ¢

C C N N co C o C C C o
@cqjcog column § 00§023200060M oogeogq(ﬂoooou WHERE 602y 9500 record (row) o

c » O c _co ° c (%
@CGC\)&EOJ’) ODO.)?O’J(L% 3’30?8[9[0’3’) @@O‘—]U)ODII

C s ¢ O ¢ C N o [o] C [o] [of
WHERE ©aP0 UPDATE QO™ C table cooo record 32020030 6(J2C36033FILON) [qu)ag)zgr)

S Se[o3pé 35:006800m:§ SAWS

2.2 Using Conditions Safely

WHERE keyword o) ©00p9o> UPDATE c90c305qC table 0den§od data record 3amngcds

C o} c c
GEPC?C\)QngO’D’DO? Q)O’)GOQDBO(]GOQII

UPDATE customers

SET phone = '09-99999999"';

o O o h 1 Y d C o o co o
S'bEL)C\'.I?Q:m_o phone colum oo recor 33()??(?96]_00’.)?(808

03
3
3
3

)
()]s}
:
¢,
3
&

exercises_db=# SELECT x FROM customers;
customer_id customer_name

John Smith 09-99999999

Mary Johnson 09-99999999
Michael Anderson 09-99999999
John Doe 09-9999999¢9

(4 rows)
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3. DELETE: Removing Data

[*] C o

O o C N cCo N
DELETE 500)320)C: table cono data record 6000 ©00O§P:00Q sao?:[glog keyword Glu

3.1 Deleting Specific Rows

ooq]’lo record eogor%oaa cqjorcaqjéelé UPDATE gnc{’?o']é WHERE 0%0{)3610’]@05" pued -order_id m
c o ¢

c N o c ¢
2 @@G?O’D row o) delete C\)OQJCOOOD&) Cll
° L L L

DELETE FROM orders

WHERE order_id = 2;

order_id 2 [§00) row ©§60290m 60§00 [go0lodudn

‘exercises_db=# SELECT % FROM orders;
| customer_id product | amount | order_date

2025-05-01

12000 2025-05-03

noodles 18000 2025-06-10
soap 8000 2025-06-11
milk 10000 2025-06-12

(5 rows)

3.2 Truncating Tables

C ° N ° o c € o ¢ Y C C N
TRUNCATE o table 000300350000 record 320300300 O0ODMD0D0 [god]oooou 3levg table

structure or%eoo? ecqj(f)d]o]%zu (Ygo@)gqjogmog?gae§$oem? DELETE ¢ TRUNCATE o%ejn

performance 83533961 TRUNCATE m ql(ﬁoo')(?@%d]ooof)u

o

RUED — orders table 000 data 32030 H31Eq i

D ((“O’J CﬂC

TRUNCATE TABLE orders;

C [o] o ¢ O C C (o Cc O C
ooo)?oooa[glq?ooo TRUNCATE 0D ONCe run CYVVMEC undo [9:?(\?0(0 e&goameoood]oosu

~3o
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[exercises_db=# SELECT * FROM orders;
order_id | customer_id | product | amount | order_date

—————————— e B B
(@ rows)

Dat 209 c oc¢ c c N f] c
ata 33’30CYB°(7? (.(“('OC\BO’DOO’JG@')(} ODD?BOQJ:?GUJ?O’J’) 60‘3061?'30 @030 (0a]00) ]|

4. Transactions and Data Integrity

4.1 ACID Properties

. . . C co C [¢] \
Database transactions 6ogu data integrity e0oC:@§932000 ACID c\geaTog measurement

oS Co0O O ,.] C
GC\)o?i@@QLDLIgC\?O (epl00]]]

o o C N . [ o C (e [of (o]
— Atomicity: Database 60l 326[JpC23200 (transaction) 000900:3a22(4S [Gee[gp0dq 0l ©LdI
o C C e C o C s cre C C C o [of
og]|,0000060000007  [Gee(gprdomy: vwrdd FM§[Qie[Padgilewdn ©LI0d 92DEE

C o [of C C O
33(?§C\?°[§§qjmagoeqewe?og 206900l
— Consistency: Transaction 0905? @30:33325]93 database oo original rules (constraints,
schema) 60$3203 ©§M§650 c30looLdI
BRI PEPPEE W

. . c c e 0 o e o c c (% c C [
— Isolation: Transaction UJO)?E{ICS(DO’J Q)S[%)S(DGC\?OG&’)’)CGIO’]Q(DII O’JO)EEC\?OG.?(DB?’) U)@Jg

L
. o c c o} c oc c
transaction eodMm OOOOGGI)OOQQ 6320C oogooozqor]eoou
6 'L L1

.re . c ° c N [P c o
- Durablllty. Transaction 0)0)? [906@')(0&83000')‘% G[Q'JCOCD?GOQUJ’J permanent @]‘DG‘?([?:

o (% C C C C
c\?o']oooan System crash @@&3’33(\)83 data e0Qum e(“moogecngd]q%:u

4.2 BEGIN, COMMIT, ROLLBACK

Transaction 336[93&:33(\5@0908 oq?&maqjm&eeooégé& BEGIN, COMMIT, q? ROLLBACK 00)
L L L [ o 5

o o C

keyword 60QM sao?o[gl(ﬂoooou
(of (o CO cC O N [of [of C [of [o]
RUED - 6§DV customer ealofel order 30OM database oo 00O C0YCRVEIICHM

®C°m°@ COr]Q%II
8° ° @ P

o
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Case 1 - Transaction Success (BEGIN + COMMIT)

BEGIN;

INSERT INTO customers (customer_id, customer_name, phone)
VALUES (8, 'Anna', '09-88888888');

INSERT INTO orders (order_id, customer_id, product, amount, order_date)
VALUES (7, 8, 'books', 10000, '2025-06-05');

COMMIT,;

320000 example &> BEGIN $ 0[q: 6320E[gCgn(§2a0:008, COMMIT co0a00d0lonud

Case 2 - Transaction Failure (BEGIN + ROLLBACK)

BEGIN;

INSERT INTO customers (customer_id, customer_name, phone)
VALUES (9, 'Alex Wan', '09-35353535');

INSERT INTO orders (order_id, customer_id, product, amount, order_date)
VALUES (8, 999, 'butter',6 5000, '2025-06-13');

ROLLBACK;

C . o . .
0OMWeo) customer_id 999 ux customers table &> ecﬂo']oq_esu Foreign key constraint
N [ [ cC © C (e . C ° [} c cC oc¢C
©2209320Q error @@m:)ofleoou 3602 ROLLBACK C\?OBS transaction 0o030:M [g§q|mwe:

w @ogd]ooof)u
1



113 | Page Dive Into SQL

5. Exercises

cofe c . o [© c ¢ c o coc c
(DSCG][gSOJ)g table §®SGOTE:DO 3’38@8[92 GC\'.)O’{ICSc?SG@SSc?SGOJ G@Sﬁ)@ §C(3]CDUOII
i) 1 L i ° ° o o L L

o,

[exercises_db=# SELECT * FROM students;
student_id | student_name | class

Gradeb5
Grade?7
(4 rows)

[exercises_db=# SELECT * FROM scores;
score_id | student_id | subject | score | exam_date

Myanmar | 2025-05-01

Math | 2025-05-01

Myanmar | 2025-05-02

Math | 2025-05-01

Myanmar | 2025-05-02
(5 rows)

Question 1:
Write an SQL INSERT command to add a new student (student_id: 5, student_name:

Mya Mya, class: Grade6) to the students table using the VALUES clause.

Question 2:

Write an SQL INSERT command to insert two records into the scores table at once:
(score_id: 6, student_id: 4, subject: Math, score: 92, date: 2025-05-01)

(score_id: 7, student_id: 5, subject: Myanmar, score: 80, date:

2025-05-02)

Question 3:
Write an SQL UPDATE command to change the class of the student with student_id = 1to
"Gradeé6".

Question 4:
Write an SQL DELETE command to remove the record with score_id = 3 from the scores

table.
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Question 5:
Write SQL commands using BEGIN and COMMIT to insert a new student and their score into

the students and scores tables, respectively.
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Chapter 12: Performance Optimization

. o ofe cc _ ¢ _¢cs O c c coco ¢ (®

SQL ?’) database queries 608(7? &)[Bo@?@«?&)?&)?‘i OOGGPOO%DC\?OG&JDC%CLLOOQLDI bDGUJ?
f . [ .0 J[e. c o o) c. <, .

periormance G(YJ’)COGS?')CC\?OGOD(L% 3?8610[_900’.)(1)&[)0’.)’)(?(\')80 GﬂOS’BSJfDGOg(DOJtBoOO

) N 2 ) c . [o} c co . .
QDC\)D?Or][gII 3338§8%D€03? query execution plans ('il) QSNQODGUJDGOWCDL@I 1ndex1ng
. [o} [ 2, c. [o} C .~ . vl f o
strategies 0? 0){?0)0)0’.1] %O?o[gﬁgol CDGGT)(Y)UQ query GG]_OOJ)O§80<§O periormance (T?

[ oOC o [ o N v C C C C
M|soc:e0sCo) bottlenecks sae@oc:eogc? 00C00COC 6QYQIDIIILD @@Lﬂoooou

1. Understanding Query Execution Plans

1.1 Reading and Interpreting Plans

. [¢] C [¢] . [ C C s
Query Execution Plan 30020m SQL query 0oo3m database engine o salleleviczicolotcele

o O C C S [¢] [¢] \ C [¢] \ =] N
ODO’.)(T{IO:“ C\?OG&D’)COQ’J?GCU &?O’)’)(? @Q)GOSUQ process flow 030)?(\?(5]0" 3 plan mﬁDGUJ?

data 03 900O3epead (data Lookup), table 60309 900003 JOIN 6adI WSS sorting

C Ay N C o C C ©e e C C C .
QL0 OOY3IIDCEORM) CIVIF|CL oaza).§°@eoso']moall :ﬂe@)g Query Execution Plan

[o} [ [ NN oMmc _coc ¢ c [ o o oc (%
m (OO’JO'JO’JC\)’)O’J<§ query performance m @CO’JC&CQLD ?88(\)8860’)@ ODC\'I)SCO']CDODII
L o |o L We L ° o L L

c O

o o}
order oM GPG(.OQ(.D&D()']CDII
6 11 <] L P

EXPLAIN SELECT c.customer_name, o.product, o.amount
FROM Customers c

JOIN Orders o ON c.customer_id = o.customer_id
WHERE o.amount > 10000;

exercises_db=# EXPLAIN SELECT c.customer_name, o.product, o.amount
exercises_db—# FROM Customers c
exercises_db—# JOIN Orders o ON c.customer_id = o.customer_id
exercises_db-# WHERE o.amount > 10000;

QUERY PLAN

Hash Join (cost=15.85..32.55 rows=167 width=340)
Hash Cond: (o.customer_id = c.customer_id)
-> Seq Scan on orders o (cost=0.00..16.25 rows=167 width=126)
Filter: (amount > 10000)
—> Hash (cost=12.60..12.60 rows=260 width=222)
—> Seq Scan on customers ¢ (cost=0.00..12.60 rows=260 width=222)
rows)
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c ¢ _¢ c c _c c
CD(D&)(;QJCS 2(\)@63300 ﬂCS@O’]&)ODII

339%3(10)?30?%09 CREATE INDEX idx_customer_id ON orders(customer_id); a%@

. C C 0 (o cC O c N (o cC O
index oooa (D«?COSSGOG(D 3"38(’7{]6‘?’30’3 JOIN coooD table e SBleGBGDSGCDSCOOCD
L q 0 L% 0 0 b

PostgresSQL &, EXPLAIN 02 Index Scan 0’;’) ©29:0) Seq Scan $0 cx?éeaooéeo:mo @050']

c
(0a]00) ]|

> Seq Scan on customers c

customers table c0lgn Sequential Scan cvOe§0DWON @S0 M customers table cOed
C O ~

o C o O c c o c ° N [ [ c
ﬂda) row 33(7.3:?0?8(7% UJ(D?QJCEO) (D(DGc?O)OD&?OQ ODGU)’)O’]II Index 90?20 O’J(DG@DCSQJC%

cC ~ ¢ c ,.] c
0)0)0?-%83 @(DO (epl00]]]

> Hash Cond: (customer_id = c.customer_id)

o

Table eogcr% JOIN coOewd condition 03 qégn%zd]ooufw orders table ¢, customer_id 03
L L ° L e} o L

N . s O C © 0 o C f] C o C ocC °
customers table § customer_id § 0p00p00§0q 000l00WI Index ML $60 33:1?3[9[

N

oc o} 0 o c o r] c
%CGC\)&?OJ)(DL 36:?6{)?’) @@0@6}_0 (epl00]]|

> Filter: (amount > 10000)

orders table 05> amount > 10000 (400} row eopaom [gsevzen(gdoowdn 3 filter m
WHERE condition 03(40(Gs scan [Gzoegdm0ed result 60305 000002602000l
L ° 1 o L L

> (cost=0.00..16.25 rows=167 width=126)

cost a%ooom PostgreSQL q internal a%o?éijcﬁ@&@s query oooc)?(r% run c\?{)f:g CPU, disk I/O

Y [*] C C [¢] s~ O c C C C
©0) resource EiPS(T.L) 00006 M C\?GC\)Q%UI) 8%??3[9@')303) @(DO']O’.)UDII

C (e . o co o C
0.00 oo startup cost @@[93 operation M®01CY QY3200 resource ool

o

16.25 o total cost @03@3 operation oooSeL;C\?zo% @ze@&eméq&em&% PostgreSQL

c C N C
s<§e<§zooogoo resource (D(DGO']CSO']II
o] ° LL

rows=167 s0omm PostgreSQL ¢, 9§08:9|032¢ 3 operation meg 167 row 6con0d() result

N c ¢ o
3ae§§oreturn C\?OQODC\% QIDLSDOD')ﬁOJ)O I

C

width=126 aEZ)o'Jom row ooog?qjc:gn average @o&%&o@ data size 126 bytes 600§

1

c
000

=00

PostgreSQL m 3%9%:003303’3 @]030']0005"
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1.2 Identifying Bottlenecks

N c o O (© [
G(D@C\)OO)S’BS'] table oco®900:M 8@86%]0
ol L ° L L L

oo

> Full Table Scan: Index 6§03 column c>09¢0 ¢

c (o c [ c oc (%
O’JQ)S[E]SOJO)SO)O)Q_O’.)’JG@')C query SpGEd 6830008 COI0DVOII
L L ° 1 L

. c 0 € oc . . 0 o o [
> Unnecessary Joins: GE(]OGG§ Q?S’BOO?SBQJ&?Q{I? joins (Ti_) 0?00’3'321“_:,6()?0)3) (5]

C N
30000

0o

joins 603 A0P)Ad:0mMEVPS: query speed 0 §p5260ClodWdN

> Sorting Large Data: Data ommsequ@m% sagméqquwéméz query performance
[¢] 00 ¢ ocC C
28 ooelwme@%c:o']oooou

puw> - orders table 00¢> amount > 10000 sH0) condition § query co0g|Co)3es| amount

o

. o o C C o N
column eoTjeo index o§o2:s0qC database 0o orders table 00020):M row 32688

S,
3~

cC O
BN

c
(l)@g

®03qo']e(ﬁ|| 3:3%0%@(7308’)38:?616 Full Table Scan @os[gs query execution time

=l

c o c c c
QJ:DE(]Q)ODC\? performance (.\)88 GO’J’)CSC\)’)QJJ) 9(!%0)(5]0]%3"

2. Indexing Strategies

2.1 Choosing Columns to Index

Index oo data GLOG(')% @c&)cGQ (SCD 5¢ storage space 8(\%3?600’) data
3 P §peOqCOR:s §¢ sp P

oI

sCo

L
. . [o} oc c o [o} c c CMa(o c c
mampulatlon ('7? G%SG(QSG@%C@Q?&?UD’)(Q eﬂoefaeﬁs:gncogz G(.O')@?BS @0)0']@00"
Indexin o) c [ 1 .
Xing C\?O(Lg OD(OZG(_\q.PO’O.) column Q:“')o -

> WHERE clause ¢ e@oam 330:1)3@[610’;) column (Qued - customer_id, order_date)i
> JOIN condition quorgf: o']occ:oé column (goe’) -customer_id)n

> ORDER BY of?:eu%of) GROUP BY ogé 6lo€o) column qpsil

00w - orders table 320305 order_date column o indexing cp0e0dadqCll

CREATE INDEX idx_order_date ON orders(order_date);
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2.2 Composite Indexes

. . o C
Composite indexes 800060 columns $03

=00

[
90?0)

80

Cco N
oooooe”'):oo columns 6o
L ° (¢

3o

. cfe c c c c c N
O’gLO(D[-Sg O’JO)?CT.)@S@(DGS?’DC @l(\?OQD’DSO? index Of]II

. N o N6 . c o cC € e o o
pued - orders table ¢> customer_id ¢ order_date o ogb: index 0w§03:g|CqC V63

61()']0')05"

CREATE INDEX idx_customer_date ON orders(customer_id, order_date);

c C . N C ° [}
meceoxn customer_id s order_date $0300:m

wWo
|—8°
o
@]
3
=]
o
w
:.
D
—e
=}
Q.
@
»
3
(S )e}
~Q
G
&
Se
|—80

SELECT product, amount
FROM orders
WHERE customer_id = 1 AND order_date = '2025-05-01";

c o (e . o Mc ¢ c c o coeo o ° o c
®§038[9303)2 index key G(Yg('? @?@@GSOSQJCOJ(DS?&]-C 3 query 0? 330?8[9[(\3,61(5] (0a]00]]

SELECT indexname, indexdef
FROM pg_indexes
WHERE tablename = 'orders';

exercises_db=# SELECT indexname, indexdef
exercises_db-# FROM pg_indexes
exercises_db-# WHERE tablename = 'orders';
indexname indexdef

orders_pkey CREATE UNIQUE INDEX orders_pkey ON public.orders USING btree (order_id)
idx_customer_id CREATE INDEX idx_customer_id ON public.orders USING btree (customer_id)
idx_customer_date CREATE INDEX idx_customer_date ON public.orders USING btree (customer_id, order_date)
idx_order_date CREATE INDEX idx_order_date ON public.orders USING btree (order_date)

(4 rows)
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3. Query Optimization Tips

3.1 Writing Efficient Queries
o o C N ° o C O ~ O ° N N
SELECT * 03 00032020 00300043 eeﬂoco']u 0200 E0N) * 09::0033929 database table coen

o

O
§0? column 3203008

SELECT * FROM customers;

'T\ Q 0 . c c _c o c f] ) c oo 0 €
3260 O’)C\DE{”_@ §Gq2[§0200') (enlenloules] ] Ga)quOOO D¢l 32332002 GS’B’DU)OOQ)E{”S Q032000
L ° IL ° L L °

3o

co o0 c C 0 € C N (%
((Joall) C\)C\D')Or]OJODII 3’16@')0 Q032007 column 60R6COMO GGTSQJ(DG]II
L ° L ° o [¢]

[*] (] [of C
column sopMmMo» 6613[93 GQISODC(.;]O'JOD"
o L Oj °

SELECT customer_name, phone FROM customers;

3.2 Avoiding Unnecessary Joins

C

o C N C O 00 C o C
00032009 JOIN s0mo0: query performance 28] oo?me®§co']oooou

/1 Inefficient query

SELECT c.customer_name
FROM customers c

JOIN orders o ON c.customer_id = o.customer_id
WHERE c.customer_id = 3;
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// Efficient query

SELECT customer_name
FROM customers

WHERE customer_id

° o ¢ C N [ C o C N
orders table 0 data ©2:0:0qC JOIN ©a0000 6 C:0lon Wl 0032007 JOIN

ooo)ae@')c uer o § o000SDoM 33[90308 ol
query P ? 9
4. Avoiding Common Performance Bottlenecks

4.1 Overuse of Wildcards

N o o o © ° o C o C
eﬂoefoe@@oaa? * M sao?:[gl[gs column 32030000 SELECT o000 00032000 data 60

.-80 .—80

C o ] N [ Y
mg: 61006?61(\') query performance m G-§36®U)3’3[§C server § network GOlQ’) workload
IL [ L 1 o o 1

[o} c
O%SG(D()'.]CDLDII

SELECT * FROM orders WHERE customer_id = 1;

OMVO0300mm  data 33§é3005 33610 SELECT = §0’3 eeqzoacc:(n)o’]u 3levd
|_ |_ o |_ o o

development C\')(C)UBS? S é]Q@O’J(TS testin C\DOU)S’BS.’]GUJQDGO’JJG QO 92 [QOL)D GOO'](TJ”I
p I~ s q.l‘? T f gL 3 07 061" 8" @ﬂ i’

SELECT product, amount FROM orders WHERE customer_id

0332005 columns 60RO 66366307000 query 0o 8[§°eo°e®[§° server & network sOlon load
L 3 o L <G>1° 61" q y I I ‘% "? ° ':?n T

52600100001 0006[@0lodn 83000 [aczan database performance eomE:eseo(d: resource
2 Py p 9%

C

o, o . C. ,] c
sao?o[glﬁo?coeo GC\q.I?e?@oGOO (0a]00)

4.2 Suboptimal Subqueries

Subquer GO’JO’O.) @(.\%3360’5 05°G 9()5&% & uer erformance co 02 86&"(\3’)(3]905" System
q y o1 1 L° ‘? 161 q yp 8° 1 7T° y

GOT?’)C\)éS extra load @o%cooo’]e(ﬁn :ﬂe@o{: subquery 3200: CTE (Common Table

. ° C \ Cc o O C C
Expressions) od:omi s'l?eo?oo JOIN ¢ @§eqoo'f.>oo Lgooespooo']oooou
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/! Inefficient query

SELECT customer_name

FROM customers

WHERE customer_id IN (
SELECT customer_id

FROM orders
WHERE amount > 20000
);

// Efficient query

SELECT c.customer_name

FROM customers c

JOIN orders o ON c.customer_id = o.customer_id
WHERE o.amount > 20000;

5. Exercises

// students table

exercises_db=# SELECT * FROM students;
student_id | student_name class

Grade?7

Gradeb

Grade7
(4 rows)

// scores table

exercises_db=# SELECT * FROM scores;
score_id | student_id subject | score exam_date

Myanmar | 2025-05-01
Math | 2025-05-01

Myanmar | 2025-05-02
Math | 2025-05-01
Myanmar | 2025-05-02

(5 rows)
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Question 1:
Write an SQL statement to create a composite index on the scores table for the

student_id and exam_date columns.

Question 2:
Rewrite the following query to make it more efficient by selecting only the necessary

columns.

SELECT % FROM scores WHERE student_id = 1;

Question 3:

Rewrite the following subquery using a JOIN.

SELECT student_name

FROM students

WHERE student_id IN (
SELECT student_id
FROM scores
WHERE score > 80

);

Question 4:

Identify the performance issue in the following query and optimize it for better efficiency.

SELECT s.student_name, s.class
FROM students s

JOIN scores sc ON s.student_id = sc.student_id
WHERE s.class = 'Gradeb';

Question 5:
Create an index on the score column in the scores table, and test the following query

using EXPLAIN.

SELECT student_id, subject, score
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FROM scores

WHERE score > 85;
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Chapter 13: SQL in the Real World

SQL 0’;’) database management 33[96 data analysis, web development, § business

. . [of (of (of C C [of [of o (of =] [of o

intelligence cpUC§:6096DC0P0: oqjoonqu[gi[gﬁ;osao?s@l@o’]oowu 330952006000 SQL o
C N

C o ocC . N . o .
QOMDE0RIINF SCOW) PLEIEOY$3207 data analysis, web development, § business decision

Y

. o o o € 8 O [o} (% [P
makmg (op]~pReslov]avicrioviielelavizslennlen) @8(\)863’3)0 G]CS[QOJDZG'DLS]II
[CH] L L L L 1 [¢] 1

// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/01-create-products-table.s

ql

exercises_db=# SELECT * FROM products;
product_id | product_name | category

Rice 5kg 25000.00
Cooking 0il 8000.00
Personal 3000.00
Shampoo Personal 12000.00
(4 rows)

// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/02-create-employees-table.

sql

exercises_db=# SELECT * FROM employees;
employee_id employee_name | department

500000.00 2024-01-15
Ko Ko 700000.00 2023-06-01
Su Su 450000.00 2024-63-10
Tun Tun 550000.00 2023-09-20
(4 rows)

transactions;
payment_method

25000.00 2025-85-01
Credit Card 15000.00 2025-05-02
Mobile Pay 15000.00 2025-05-03
Cash 8000.00 2025-05-04
(4 rows)



https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/01-create-products-table.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/01-create-products-table.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/02-create-employees-table.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/02-create-employees-table.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/03-transactions-table.sql
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// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/04-create-and-insert-revie

ws.sql

exercises_db=# SELECT * FROM reviews;
review_id | product_id | customer_id i comment review_date

Great quality rice! 2025-05-02

Good o0il, but small bottle 2025-05-03

Average quality 2025-05-04

Love this soap! 2025-05-05
(4 rows)

1. SQL for Data Analysis

1.1 Exploratory Data Analysis

[o] °

EDA s30m SQL queries 60p0d :D:@z data oo patterns cop anomalies eoo$ valuable
L o L o O |o

-

insights 6000 §pewod$n0:006:0lI 3520200 data § 006097009 0M §2:0000630E (NADEV3
g 6 'L ﬂj o °§ ° ° §83° GL L §3° 83 uEB °

© 2} ocC o C [of C N o o C [of [of [of
[93 LbHOsHNHE olelNp) soz@oosuooeoo qjeoooome'] sae@ssaemsaqjm@@o) eeoocqmeoso']
o L L o 1 o Ol
C ~ O C [¢] o . C \ . C [*]
oowil SQL $30qC data o) aggregate cooomi filter cQOOMI § summarize CYOODEORM
C C C oC (e \ o o (o] [of (of (of [of C cocC C
LOORVOMM coo&c[gs data €, 32092:320000060M [§.§[§§so§so.§ G6W0DSCOIODWOII
o IL IL L L o o L o L L L

products;
category

Rice 5kg 25000.00

Cooking 0il 8000.00
Personal 3000.00
Shampoo Personal 12000.00
(4 rows)

Practical Applications

Data Analysis

o ¢ [of o cocC C (o
Product category 320000 66PC:30:06dMM) analyze C\?u%co']oooon eoe’):mz@g -

SELECT category, SUM(price * stock_quantity) AS total_stock_value FROM
products GROUP BY category;



https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/04-create-and-insert-reviews.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/04-create-and-insert-reviews.sql
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Web Development

. . ] C cC O [ C N [} C e
Website eoTejn products list o) [Qoosucoooaal)qcm s database como data o) query C\?OE]S

c 0 o0 duct disol c c e o Dr]
user 6083308 OOUJ(T.“(QJ product display 030)? LO:%G)BC\B 61&8’)0()

N

°

° oc c e o0
33&?8@':%00']0)00" 8(\?

c
(0a]00]]

Business Intelligence
Low stock @03@: eq;é:mzc?ésec?(y} products eogéﬁq&méz 3’?5]60’3(7% identify C\?{)[(_G.’]s
restock strategy eogog.:) [gr%o%@éeq:eg%&o']oocﬁn :ﬂe@o{: data eogux  business

. . c (% c c c o ooc c
dec131on—mak1ng S’bO’b)(T) UJ(DGC\D’)(TJSBG(I)’)(YJSBOR[Q[O’J(D&L)(TJ’) ODc%COr]O)LDII

1.2 Generating Reports

20qC3m (reports) 6q:§ a33200) information 6ol database mes SQL § HaOSCO

Wi pued - employees table d§o) department, salary, sC hire_date 00} data 60307

° e o ¢ o coc c
3’3&)3@[[(__]8 Q03202000 employee report eo0) cOOdSCOIoODLOI
L L L o} L L

[exercises_db=# SELECT * FROM employees;
employee_id employee_name | department

500000.00 2024-01-15
Ko Ko 700000.00 2023-06-01
Su Su 450000.00 2024-03-10
Tun Tun 550000.00 2023-09-20
(4 rows)

Practical Applications

Data Analysis
D o ¢ [of (‘° N (‘° 1 o C C C O° S L
epartment 320000 0§00L:60R§), |0:9|CO® (average salary) o) 000§|00g|CoOMY||36 SQ

[o} 2, ) r] c )
O? 33&?0@[(\3610 (epl00)]] 808’)

SELECT department, AVG(salary) FROM employees GROUP BY department;

C C

o (e o N o ¢ c o 00 ,.] c
&?bg query GGFC\?(DUJ) 3 department 33(\?@ (.”63%)]0307)60’80? CD%CO (0s]00) ]|
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Web Development
C (o] C N [of [of [of o C [of ~ o
HR web app oomeoogeao’)mogsaé] 0$C0L3DIECIM @qjcqc employees table cooo data o
query (\?6@8 website eoTejn @%E(ﬂmo\c)n 3?(\%(\?6616 admin & HR team ooes employee &
00920M0) Mg C2ELNE0R00)323] 8[§°eo°08 anolewdi
2 DO§IC: Rt - i P9340

Business Intelligence

c C c _C . O o (O C C C e
Turnover rate sg9s:q|cqC hire_date o?o?z@: 0§006:000

coc c e 0 . . e o ° c c
O’g(D%COr]O’JLDII 3C\? 1n31ghts GO’g(D HR team o 338618[_98 LS G?S@UJQJO’)GUQ QJODS‘?Sr]QJD

o

c [ (%
O’J(YJLDG?O(L)ZOCO']UJ(DII

2.5QL in Web Development

2.1 Connecting Databases to Web Apps

N o C c (e o C o C o N C C C

Web apps eogmes SQL databases ¢ qjoosooo[go data ep @ccgl @M@ ©0) CPLEIICH|M
o cC O N C [ C . O O co ¢ coc
60pM CVLV§ 02320 UI (User Interface) mesodozo¢ real-time data 6o0ym) 0dm oo@c%c

oocxc::) @’p&nc@ @%@6%6%@&53 saaoée[gogozorn(ﬂu

[exercises_db=# SELECT * FROM transactions;
transaction_id | order_id payment_method

25000.00 2025-85-01
Credit Card 15000.00 2025-05-02
Mobile Pay 15000.00 2025-05-03
Cash 8000.00 2025-05-04
(4 rows)

Practical Applications

Data Analysis

[

o ¢ o [ cC o ¢ o C o
Payment method 320000 total amount ) 03M0{|COdWO3PEC backend Qcimes 33CY

(S °GO°C\%(TSC\9) (ﬂO’JUSII
61° Y L°61

SELECT  payment_method, SUM(amount) FROM transactions GROUP  BY

payment_method;

N

N C C s . S C C C [¢] ~ 0O0C C
Cash $, 60207 90006 MASI Credit Card § 0L5FIOMAD IDUIEAN M3V §BEClEOWIIN
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Web Development

C C C . [} [of C
Customer dashboard oo09¢> egeuieq|@eod006: (payment history) oo [qucqc

[} o C [

transactions table >0 data ey database & qlooeooo@z query aQuol website eo’T‘gn

display co0&Eulondn 32839 3ad: e[gocxgcﬁcmd]u
play L1 GL]"ﬂ °eT° L

Business Intelligence

. C C cC O C . ] o [© C
Businness oooom@@eooa?qc transaction date o :1?[3 payment delays @@meorg
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o

m

L

030003|3) cwsCulovdn 303 analytics eodm financial Ef)“[;c]og Peo Nelos) 32600000
ﬂ) o1l L y o L° q.l o g” T

PM @&orlooof)n
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2.2 ORM vs. Raw SQL
ORM (Object-Relational Mapping)

ORM C\%G@)G}_é SQL query 60’30?% 09%()609%6@66180’3 database §§ objects (models) 099
o C C OC C N C C

§|0230M6VL3SCO) tool COO30 @@o’]oooou

pued - Sequelize, Prisma (JavaScript/TypeScript), SQLAlchemy (Python), Hibernate (Java),

Entity Framework (C#) 020(¢¢ programming languages 603320005 324|2¢|[|:§01oa00n

o °

ORM 6, 32020003060 §:26C:000MeD 3200:(g|SC(G: development process 0copds (§§(9

2 —enn

© cocC C C .1 o C C o
33[33000’3;%06]00(»" 3'133[90 code readability o @gooceosc% 33[%)3 developer eop320)m

QO C°L00305333rl sQO 5 Q)OSWDGO)(.;]ODOSII
E3° s '?')" 861 0 iL

c . o o0 cfe . . c oc c
C;]GOGOD complex queries co)eN performance OC\)S"BO[BS customization 320000 oogqnoe
° (o] L L o L

c c c oocC o o ¢ cC e 0 c c o} c 00 . c
O’D?CDO’J%IOOGO?) ﬂ§cm(Q osl]clmoqo']eoou SC\I?SB’.)S‘?eSqIOOGO’CJ’ﬂGOGOO ©0 project 330800

) °
N

C...C . c [ ORM o e, c ,] c
G(T.)')C:;%c?d.) §800@m®?@®o? 0? saogo[gloogo (epl00]]]

°

Raw SQL

o . o o CcCo C o o O C N
Raw SQL 30020mMe02) SQL queries 09 0X00§N066:2002000M) 8(?(\?(5]0)00" Database co¢d

[o} c N [o} c s C » 0 0O o0 C oC. .
O’.)’)O’J&TJG(.OQJCU)’)C\)I (TJ’)O’.)G[QDCSC\)QJCU)’)C\DSOU)’J(TJ MMOLOO0DC Instructions 6086103')0']"
L1 [} L L L L L
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~ [of o C (e . 00 O [of C
Raw SQL ¢, 3203000306000 performance Ll)eooocz@z query logic eoT?:) 0600q|CAECDM

D 0&Eomuli é]za@& complex joinsi subqueries ©060009 0309 66:28E0lon LI
‘% q”. ° p J q o 'L (ql(ql G]."L

C C oC O ocCfre . N .
320303106060 code 66320036070 saqﬁo@azscbo error handling § security (poeo -

°
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// Raw SQL

UPDATE transactions
SET amount = 20000.00

WHERE transaction_id = 2;

// Prisma ORM

await prisma.transactions.update({
where: { transaction_id: 2 },

data: { amount: 20000.00 },
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3. SQL for Business Intelligence

3.1 Dashboards and Metrics
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[exercises_db=# SELECT * FROM reviews;
review_id | product_id | customer_id i comment review_date

Great quality rice! 2025-05-02

Good o0il, but small bottle 2025-05-03

Average quality 2025-05-04

Love this soap! 2025-95-85
(4 rows)

Practical Applications

Data Analysis

Product 0 ¢ o \ € i o c ¢ ¢
roauc 33(\?00 GlﬂCf? (.“QOQJ')J ra 1ngo?orgmqjcqc—

SELECT product_id, AVG(rating) FROM reviews GROUP BY product_id;
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3.2 Working with Large Datasets
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> Partitioning: Data or% logical partitions 326$% g@')zoo’)z@é:m query speed o

L
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-- Child partition: 2023
CREATE TABLE reviews_2023 PARTITION OF reviews
FOR VALUES FROM ('2023-01-01') TO ('2024-01-01');

-— Child partition: 2024
CREATE TABLE reviews_2024 PARTITION OF reviews
FOR VALUES FROM ('2024-01-01') TO ('2025-01-01');

-- Child partition: 2025
CREATE TABLE reviews_2025 PARTITION OF reviews
FOR VALUES FROM ('2025-01-01') TO ('2026-01-01"');

,] c [o} C oc 0 C o O C o\ 0 €
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4. Case Studies

4.1 Retail Sales Analysis
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// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/11-sales-table.sql

exercises_db=# SELECT % FROM sales;
sale_id sale_date product_id

2025-06-10

2025-06-10 25.50

2025-06-11 106.00

2025-06-11 7.20

2025-06-12 25.00
(5 rows

eS L 0. _0C~ c c. . c 0O 00CO . . ']
3 Q query o (DO?o&?C N G?@BGGPC:.SZLSBO’J(DSB(QJ(Q OD‘%C(.L?’ quoooooooo 1l

SELECT
sale_date,
SUM(quantity * unit_price) AS daily_sales,

AVG(unit_price) AS average_price
FROM sales
GROUP BY sale_date
ORDER BY sale_date;

4.2 User Activity Tracking

cC O C C

o s . [¢] O o \ C .
User Activity Tracking 59000 web app 0900:0) user 603 92000)006300CH 60 (actions)

C c o o c ) [ ° c [ C s
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ooegeogzooozoooo']u 63D user_activities o) table so ooo)eq[gz 20202060
1 L o IL L1 L O o
C C C o C N oo C C
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// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/12-user-activities.sql

exercises_db=# SELECT * FROM user_activities;
activity_id | customer_id | activity_type | activity_time

2025-06-18 16:22:08.139287 User logged in
view_product 2025-06-18 16:22:08.139287 Viewed product ID 5
purchase 2025-06-18 16:22:08.139287 Purchased product ID 3
logout 2025-06-18 16:22:08.139287 User logged out
(4 rows)
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o ce c N o ¢ - c c
3 query ooe02 0)0)82@]080380)&)33@0’3 activity eo) 02006QIDM
T ° [+ L o

¢
Q?OG)’)SO’J)O’]II

SELECT
customer_id,
COUNT(*) AS total_activities

FROM user_activities
GROUP BY customer_id
ORDER BY customer_id;

5. Exercises

// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/13-customers.sql

exercises_db=# SELECT * FROM customers;
customer_id | customer_name | membership_level

John Doe

Jane Smith

Alice Johnson
(3 rows)

// Source Code Link:

https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/14-orders.sql

exercises_db=# SELECT * FROM orders;

order_id | customer_id | product_category | order_amount | order_date

—————————— e e
1 | Electronics 250.00 | 2025-86-01

1 | Books 35.00 | 2025-86-01
2 | Electronics 40.00 | 2025-06-02
3 | Clothing 75.00 | 2025-06-01

(4 rows)

Question 1:
Write an SQL query to find the average order amount for each product category from the

orders table and create a report for the business dashboard.


https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/13-customers.sql
https://github.com/rubenhtun/dive-into-sql/blob/main/chapter-13/14-orders.sql
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Question 2:
Write an SQL query to find the total order amount and the number of orders placed

by each customer from the customers and orders tables.

Question 3:
Write an SQL query to find customers who placed orders on 2025-086-01 from the orders

table (to be displayed in a web app).

Question 4:
Rewrite the query to find customers whose orders exceed $100 as a JOIN query between

the customers and orders tables.

Question 5:
Write a SQL query to calculate the average order amount grouped by membership
level (e.g., Silver, Gold) using the customers and orders tables for inclusion in a business

intelligence dashboard.
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Chapter 14: Advanced Topics

. o C
Advanced topics ealC:

©
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ol L 6T It o

[o}
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procedures § functions, triggers, JSON & XML data types eogo% CDQSC\O?Q?SGleC\)I @:eoogesp
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NoSQL & SQL [ngp:00 ©09p309325|00609030] 600gpecpanagien [§oulonwdn

1. Stored Procedures and Functions

1.1 Writing and Calling Procedures

o o O N ocC C ocfre
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CREATE PROCEDURE GetCustomerTotalOrderAmount(
IN cust_id INT,
OUT total_amount NUMERIC

)

LANGUAGE plpgsqgl

AS $$

BEGIN
SELECT SUM(o.amount) INTO total_amount
FROM orders o
WHERE o.customer_id = cust_id;

END;

$$;

CALL GetCustomerTotalOrderAmount(1, NULL);

o (o] ] C (e N ocC C 2] o
66:0P260060) SQL %qjloqjloeoT«feooe[go crg[§3°<§co']oown 3656P¢2607) Postgres SQL o)
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L° ° 61" ° 6 'L @" 8 0°° ‘?ﬂ °

CREATE PROCEDURE GetCustomerTotalOrderAmount(...) sE}oaooo PostgreSQL &
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stored procedure 003M © oosooo@o)o']oown IN cust_id INT spodm procedure 0

eaTo?:o*}saqj’%?’) e@a@eo:qeoi:) input parameter Olu %Gt?ep?:) customer §, ID (cust_id)

oﬁ’) INT (integer) 33@05 Gloplo']oodiu

OUT total_amount NUMERIC a%ooooo 3 procedure me$ qcooecé output parameter ooé?
@og[gz customer q o?o?eorléz order oo%@gzo% NUMERIC 33@03 @%eozgn@o%o’]oocﬁn LANGUAGE

plpgsql Domm PostgreSQL ¢, procedural language 03 20059050:(go[g: Seseped

PL/pgSQL 0%09@ procedure 036§2000207 @&o']mofvu
o

AS $$ ... $$; aE’L)oo:)m procedure ¢, body 33{}630? dollar-quote § wrap C\?Booosoao[g]&@s

BEGIN ... END; @oz?oeoo? procedure §), Q?Beemf:ec@ SQL logic cr% eqzoaozo’]oooSn

N [0} N c o ¢ [} [*] © N
§c020) SUM(o.amount) oy INTO total_amount 0O 0OPROVIMOIOMM oooo[glo']n @:? 32

procedure 03 [4§e3l09323] () 0O 1 aBomm cust_id 32654 customer ID 1 03 60:0m
@o%d]ooofvn PostgreSQL ¢> CALL statement o?:o@s*aé] OUT parameter eogzaorgds value

060:3|CqC NULL o placeholder 32654 60:@ad0looudn Procedure ¢, parameter 3a0:ad: (IN,
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slmeony customer_id 3 oo 63l2d C\QL) Paleatcrt qe]mooo output O @oo’]oooon

[exercises_db=# CALL GetCustomerTotalOrderAmount(3, NULL);
total_amount

(1 row)

1.2 Reusability and Security

> :ﬂe@oé code oof)eq?cneorgrfé eqqueo:@: database operations o°? oooaeorc)ooé:%
[of (od coC (od
05000M) eaoocglm§ce®d]mwll
. C [of cC O o [o] o C O(oe
> Security 320005 6002C200053D0DM s'aooz[glooeoom procedure 032 eaToogacq@g
o L L IL o L L Ool]

root tables 60

F80
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3-

o ¢ coc c .
0D access 8(\)0&0(5]008" qu@ﬁC data GO’J(D’J security 3361
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L
30360mC202(Qs 0300295 [4§(Comodt grdomaimes mOmRUOSCom Ul
° °~5-° 1 ° $ q ? L
QoD - Stored procedure 33&?:@[@2 order 330005090323 @%G@Dézmé@é@(ﬂecﬁu

CREATE OR REPLACE PROCEDURE AddOrder(
odr_id INT,
cust_id INT,
prod_name VARCHAR,
amt INT,
ord_date DATE
)
LANGUAGE plpgsql
AS $$
BEGIN
INSERT INTO orders (order_id, customer_id, product, amount,
order_date)
VALUES (odr_id, cust_id, prod_name, amt, ord_date);
END;
$$;

CALL AddOrder(7, 3, 'coffee', 10000, '2025-06-18');

Procedure ¢ function eog(*r% @eéeo:(y:):rasfl PascalCase (eﬂomd’?zga@:) eelgmég 61(5]0305"
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omw) Addorder s50) procedure (a3) function o §(§:00:30¢C [4§[gCq|Codzes] OR

¢c o ¢

REPLACE command 0% 33:{?:[9[%60']0)(5" C\i)sosaooog co%o%zeu)e? ceox) OR REPLACE eooé

o5 CREATE § 6q200p0:q0lonudi
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2. Triggers and Events

2.1 Automating Database Actions

. [*] C C S [ C C
Triggers spoomMeo) database 320CieD s*ae[gpczcoooca? (pued — data cOPYOI GAONI

c c N o c c [ . C N c C
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1
order_id ¢ amount 0% wom order_history table 000 recorded_at 324]$3201320C

CREATE TABLE order_history (
history_id SERIAL PRIMARY KEY,
order_id INT NOT NULL,
total_amount INT NOT NULL,
recorded_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP

);

SERIAL PRIMARY KEY C\% eelzooozo'ésfa(ygog history_id 093 PostgreSQL oo auto increment

C\?(SGOZ?’) @&o’]ooof)u recorded_at column oﬁcoé: CURRENT_TIMESTAMP 33@03 default
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-- 1. Create the trigger function

CREATE OR REPLACE FUNCTION after_order_insert_fn()

RETURNS TRIGGER AS $$

BEGIN
INSERT INTO order_history (order_id, total_amount, recorded_at)
VALUES (NEW.order_id, NEW.amount, CURRENT_TIMESTAMP);
RETURN NEW;

END;

$$ LANGUAGE plpgsql;

-- 2. Create the trigger

CREATE TRIGGER after_order_insert

AFTER INSERT ON orders

FOR EACH ROW

EXECUTE FUNCTION after_order_insert_fn();

—- 3. Test it with an insert
INSERT INTO orders (order_id, customer_id, product, amount, order_date)
VALUES (8, 8, 'facial cleanser',6 10000, '2025-06-19');

C © C C

(o]
C\?o']n o)o)ch 20 order record 33000)0’) orders table o0 row ooo)aqjc:o)gn copO0loowoI

o
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RO - 650D esaos’]omeo']cz (total orders) 0D 3200360 PM ogmeum@s order_summary
table oooo oogeo oo event oo® or% 329 c\‘é w.% % colonudi

CREATE FUNCTION daily_order_summary()
RETURNS void AS $$
BEGIN

INSERT INTO order_summary (summary_date, total_amount)
SELECT CURRENT_DATE, SUM(amount)
FROM orders
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WHERE order_date = CURRENT_DATE;
END;
$$ LANGUAGE plpgsql;

SELECT daily_order_summary();

SELECT * FROM order_summary;

C

[3C:q0 32658 PostgreSQL &> MySQL o CREATE EVENT  event 000903 0300

C C o C C N oC C o o
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v
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1. cron job (Linux/macOS)

o

. C [
> Linux, Ubuntu, macOS o§060360 20:00000) task scheduler Sl

> cron job et%onmeoag 0S mes¢ PostgreSQL query (function or statement) ooor)eL)(r%

o o c ¢ N oc . N
O)O’.)Oql(')fu OOOJ?O’.)QD’J?O?S’BQJ«?%D automatic run 600D system command Of]II

2. Task Scheduler (Windows)
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?O’JOO’JZO?%%WGJ:D execute C\?O&C(S]O’.)UDII

[e]
> PostgreSQL function 03 20
L L

3. pgAgent (pgAdmin scheduler tool)

> pgAdmin GUI &> zgéo@ PostgreSQL job scheduling tool @ogd]oo(ﬁn

20
L L
> Scheduled jobs 60303 visual interface $0 set a203quloowdn

Rued - Linux ¢d cron job o5) 33058@[@&5 0011
] L L L [

@ 0 * * * psql -d lucky_store_db -c "SELECT daily_order_summary();"

& command uo» e§°cr§<°:: 2 12 §)§193 lucky_store_db oo orders table © 63333%??@0']63

order_summary co0d %Qgsaecqprﬁoo 56000360 qur)o']oocﬁn Sesepwd 36000 s
- Y L L @ 077 ‘%GPJ

c c
(D()’]G(DII

~Qo ~30
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2.2 Use Cases for Triggers

é](Y)GO’)’) triggers GOJ(YOJ OD(XSC\%S?G@S’BG (~{ep]~p] 3'305°[§ @C\SI 000600320
R > A LI [ ‘:f 61 L° l s 3
300070M GB(Y{IBSQJI_SGQ)S GW)@O:D@‘DLS]UJ(.DII

i l

3~
S,
|—§0
@)
(@le}
3
En

> Data Integrity: Order 00039¢M323l 200000 log 60NV 3200326 o
grity: Y| : g RO et i P
[of OO(‘ (o
g oeL:SCq$il
. [of N (o) C C (e [of C C ocC
> Logging: Data e[g:)cecoﬁeogo? emg@@@ ©0D0DE30DCAM:ESCH §iI

. . c co o} o c c CO 0
> Automatic Calculation: ®®GO']CSO’J<§(.08GO’J(T) S?C\DSBGNJ')(YJO’J(YJQJ(DLOC\)O’JS?S Il
LL L o L L o oL

o

3. Working with JSON and XML

3.1 Storing and Querying JSON
C o N [*] o CO C cC ocC [¢] 2]
329630060 2030 modern database 32gp:®m JSON data 0D 0)00§MD20E:0POSCION) 323
L i L ° L L L L L L
w

\ . . [¢] C [N N COoC C C
JSON oomo information 60000008 CPODEOD query 008EUlonudI 316@’)0
o 1l L L L L

° [¢]
API eopwo 3'3058(:”)303 JSON format ™ database cdw 333066@6@ o&%zogézcgf:o']mof)n
(o] L ° L i L

§e§spcjsoeoo? JSON data type 33@@3630% 32600:000 eﬂéz@géemo']dlalzu

L o

o N

pued - customers table ¢o JSON data type 0(%0 C\)(ﬁaog preferences column 322000009

ooé@&é@qssao&o']n

-

ALTER TABLE customers ADD preferences JSON;

UPDATE customers
SET preferences = '{"language": "English", "theme": "Dark"}'
WHERE customer_id =

§0§§ JSON format orcé column 0303?3?6515% 0583@3 customer oooSé:qJEzo%zaorg 5 806@[05

C cC O Ay

. o C C oc
settings eop™m ooeoocgéccﬂoooon Web app 0o user preferences 60pa00:0) real-world
o L o O [ W] 0 °

N C

c
use case 0)0)? 6000C O?L

c, -
D

(0a]00) ]

SELECT customer_name, preferences—» 'language' AS pref_language

FROM Customers
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WHERE preferences—»'theme' 'Dark’;

preferences s50) JSON column adoo "language" 5003 key §, string value 03 apod0d

ool "theme" key §, value m 'Dark’ @030':3 row Gorgrrcéoa’) filter 0?60'530']"

=] . N \ o .
36§6PED —» U text extraction operator ol 20m JSON data com key 9, value 0D string

(o [of N C (o
(text) :39@0) celesl¥rles) operator [god]oooou

3.2 Parsing XML Data

cocC [¢] o C Y
egrmoc: database systems eoged XML data type 330000 oel;ooeepm[go wa?o[gmcgw(plo;
o
Q|

o O
feature eog1 function 603 cPdRCE:60:a0:0m (§0UloowdN Sle[o3p¢ XML data 03 256350

c _coco c . ) o O c c
9%330) @?@C&DC% (.gS'B(\)LD mampulate C\?O%S’B&?S (BS’?QDCG@O']U)LDII

\

QueD - customers table ¢> XML data type or% O 0MH30) column 3220000

°

o~
~Q
8

(@4e}
8

"

o)
)

c3mncoli

ALTER TABLE customers ADD COLUMN profile xml;

UPDATE customers

SET profile =
'<profile><city>Yangon</city><country>Myanmar</country></profitle>'
WHERE customer_id = 4;

O €C OC~ C C . O cC o © . O N
MUVO0DCO om@eo']u profile s00) column 35:1)0)093(\73[93 customer_id 4 0D row coen

o

XML data 603 GGPO’SG{P‘GJD(} @050'10'305n

SELECT customer_name,
(xpath('//city/text()"', profile))[1]::text AS city

FROM customers
WHERE (xpath('//country/text()', profile))[1]::text = 'Myanmar';

[o] o C

PostgreSQL ¢> XML data eogo'% (eIt} xpath() function 00 0300w PO -

C

xpath('//city/text()', profile) e(l)qc XML oo city tag 610 320DC30OIDIE0DM

(o] (]

~J0

N [ C o] N ~ o ]
array 3?6'%%0 @§GOOO']UJLDII [1] aiO’J'J(TJ 61(\7)0? array oom oooeeceo element 0? GaoOPLO’.)')
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[g00looudn ::text meox XML node o) string (text) data type 32(9d e[gpCsevzom

c c
Eg@(ﬂCINJDH

WHERE condition ¢>copde 35p0:60l00p5(Ge profile XML adm country tag §, value o

(=) \ 0 (o N O . [of (o C
spey(Ge 353 country oo 'Myanmar' (400} row 60903 filter co0om [goUlodWdN

c o
GFﬁDS(ﬁ)SB?C?GK%%ﬂ?OLﬂH

exercises_db=# SELECT customer_name,

exercises_db-# (xpath('//city/text()', profile))[1]::text AS city
exercises_db-# FROM customers

exercises_db-# WHERE (xpath('//country/text()', profile))[1]::text = 'Myanmar';

customer_name |

(1 row)

4. Introduction to NoSQL vs. SQL

4.1 Key Differences

e oc N e oMmec ¢ o c (% (%
3320C300 NoSQL '§ SQL @)36’) GU)EO’J’)GC\)SGU)O’J B?@@N&]_GS’B’JC G@@GOSQ’J)S(S]QLDII
L ] ° i) IL o L i [ [¢]

SQL (Relational Databases):

> SQL database eopmeo) stable @03@: data G(Yg()gf o)u?oc)oooqj :ﬁé:aoé:fgzaogag
o C
3200:(g|0loudn
> Data 093 table 0dg 23650l00051 column eoym field @&[gz row m&?qjézm record
C (%
[go0lonudn
> Table eog@')z?o primary key foreign key eog% qj’orSaoaSooozC\% relational @]oc)o']ooofvu
> SQL (Structured Query Language) 500} standard language o3 3209z(g|0looudn

> Banking system, POS software, HR system, school database ©o) data %qé:o%aqjqe

o <&

application 60303 ©50003]02P06E0M 320900 SQL-based database systems 60307
3200:3205:(q| [ 0loo0dH
> SQL database §ézo&3‘oeoggn MySQL, PostgreSQL, Oracle, SQL Server oo) platform

c c
GOg(thCLﬂODODH
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NoSQL (Non-Relational Databases):

> NoSQL database eogux flexibility @&me@ac} m(ﬁﬁefo cRo?qpm applications

C C C (e o o C C
60R3200M 3300::1306000@3 320033043308 @@qu]oooon
[¢] o IL ° L L
C . C N C [*]
> schema-less srkjaeo?oo dynamic schema [§®o?3'aorgoo data structure o
[*] C [ C (o]
@pocooooeooooo:@sp ©a30lonz
J L IL
. Y (] O
> ]JSON documents, Key-Value pair, Graphs, Column-store o0y format 3243434,
ocC C C
wezeogzor]oooon

> NoSQL database gpsgdc0on Join ec\%s'af)o’) ooor)ee?q)oéefo data sa[gésaol)a%

oc C o} c
CDG%&)@SGQ??]O']UJOOII
o

[*] o N cocC C
> SQL syntax 03022330 MWOQC query method (goe') — API :ﬂeﬁeo?oo custom query

\ [*] [of [of C
language) § data o ﬂae%oa?oeeo:)cofloown
> social media feeds, real-time chat systems, IoT sensor data, § online product
catalogs 03 NoSQL databases 6oDed 33&52336”38&53 use cases eoo@ogo']moSM
[ (o] L L o
> @eé@s NoSQL databases sogeneox) MongoDB (Document DB), Redis (Key-Value
DB), Cassandra (Wide-column DB), § Neo4j (Graph DB) 03 (gclooddi

poed - (NoSQL - MongoDB)

db.customers.insertOne({
customer_name: "Henry",
email: "henry@example.com",
preferences: { language: "English", theme: "Dark" }

B,

MongoDB > insertOne method o3 320):[q|[§: document 00205 customers =00}

collection ada3 apdaaC:&cUlonudn powrcden preferences meon nested JSON object

32644, "Language" § "theme" 500 key-value 60303 956:50p020002000[§oCl0OWON

Ay . ] C N C C C
MongoDB ¢, collection aommeo documents 60309 ©OE2000:0) 656POO3(4OClEOWdIN
C o o o

c 0
document ooo)eL;qjczo)oo') structure OR('g 8(.\?3300 O’IJLSII

c [ c ooc
o0 - OOO3LYD name 0’30)8(7)83 E\]SC
L1 L 1L

ﬂé |—8°

C o coc

C C ~ . C o
6$2000003ED60) hame $ email SO0V O occ§co']oooo|| é]ooeoog MongoDB o) NoSQL

20

Qo

database eooél
o]

o

flexibility @or)gfcﬂu
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éL? e@aé:@%@éqq& traditional SQL databases ¢>602) table 60¢d schema ooée c\‘ésa&ﬂ

IL

c o c (-] c o e 0
(0a]00]] Q0D row OJ(DS%JCS(D(D'J column 33661’330’)0’)I data type 3'36”'_33’30)’)360’) ooe(o
L L o o [

6~ 8o

Q%Or]m Il

C o . C O C C
cﬂe@og MongoDB me03 003)|,6900 dynamic data structures 320300 cesaaoce@o']oooan

oC \ o S c o [
329329|$¢26022 SQL § NoOSQL 3002  92000H oooacgogo@aijmeorg
:DOSS?G@S’BG f1se0 SQL 03 25:00C00091 900009 application qfjse
FAllS O S ? PP Q2

(09]
o
NoSOL 0 c c o c. Cos c . c(e o ,] c
0SQL o (8338306[90000 (DO’JDGOCD’(DL 3a§@oza(r_ueo @ONEOCDOGC\TDOOBC\') Q3D 0IODVIII

5. Exercises
6§,3298:60960 0DPO6aM(G:50) students § scores table o [gcopd3a0d2[g 0l

Question 1:
Write and call a stored procedure that calculates the total score for a single student

from the scores table.

Question 2:
Create a trigger that automatically calculates the average score whenever a new score

is inserted into the scores table and saves it into the score_log table.

Question 3:
Add a preferences JSON column to the students table, set the language value to

"English", and write a SQL query to find all students who prefer English.

Question 4:
Add a profile XML column to the students table, set the city value to "Mandalay", and

write a SQL query to find all students from that city.

Question 5:
Create an event or function that calculates the daily average score from the scores

table and saves the result into a score_summary table.
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Chapter 15: Best Practices and Next Steps

C o [ [¢] co C \ ] C \ C 00 C O o C

6§205303329§209 GEPODFONOIDUN BIVCIDE, (F[202:3222000504, DCLICODODMD 205326900
L L i) IL o L AL Ie IL L L 1

[g10)o005N 33265 eepADENECEMUM BaguOAYUloAI Slevew) SQL 05 CXMUOBABEEPMEEPM

[ oco [ N

° c c c c c __¢
C\')O’.)GU(Z))OSBO?SQJ%CLLOOSBCTE))(DGOJOD &)(DB@O’) GC\?C\))? > &D(TJQ)(DOOCO])LﬁGUg(D 3366133’3[_98
° [ ) c c N . [o} [% c o )
&ESB‘DO']O’JODII 33’38:%8?’)60)? 0)’)(0(7)0\3610 SQL journey 0? EI)(YJC\)(TJO%SO’J(D(.@CQUQO’J 326000C3

° 5 c o ¢ c C € C o c ¢ o}
t2ol{~lav]aval> 3’3@@&06@? AQOMEHAV0E30ICIOCO) QDOCDSQ)O§8SGU)(D %{IGOOJ)SG)O'.]II
L ° I 0 L L ° % L L L 61 071

v

°

s0ledldlzils ecocmams(agen(godlooudn

o 5 o I

1. Writing Clean and Maintainable SQL

1.1 Formatting and Commenting

C C e [ Ay C C C o c ocC o C
200§0(G: ©§000Me820002000:0) SQL (MDBUM ©OI§AYUOMAAT [§|(4E0d§2056:6pen0Rd8
323[$00500605C0loo0dN 606yl developer 603320305 QWD

(<]
. c . [o} c c
formattmg <J§g commenting (T.B 330%2336618@')3&390’]0300"

// Unclean Code

SELECT c.customer_name,o.product,o.amount FROM customers c JOIN orders

o ON c.customer_id=o.customer_id WHERE o.amount>10000;

// Clean Code

-— Get customer name, product, and amount for orders over 10,000
SELECT

c.customer_name,

0.product,

0.amount
FROM

customers c
JOIN

orders o
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ON c.customer_id = o.customer_id
WHERE

o.amount > 10000;

Best Practices

o

> Formatting: SQL 07303 00dqogude3nC SELECT, FROM, WHERE o0} clauses 60307

6 Ci320004, 6620
cC O C

> Commenting: -- oféeu?os /* x/ O?f 33:1"?3@[@3 SQL 0?561 qéaof)eumo? e«o@eo:o’]u

%orazw@é e@aam@%@&q@@ queries eorgsaorgog 33:1?30&5]090%
> Capitalization: SQL keyword gp: (gued - SELECT, FROM, WHERE) o} 2[03:0009:(4C
661303)8(5]" 310080’3? keyword :JSE;: column names 0%0% ?@’)2@30363’3’)& orl%éeo:@g

c c c
LOOJG]_Qg(.D(TI.EG‘DOr]OD(.DII

1.2 Naming Conventions

-3

> Tabl & Col . c c o c_ ¢ c ¢ c [o} 00’]
aples olumns: LOOJG]_C\Q(.D(TI.EB.: q@aooeuooﬂcococo @686%)0?033 a?oo I

D0 - customers, order_date o*%d%o I

L
> Consistency: 002000500 r"[E‘(]oc)c;sfa')f: 0206020 A30lonVdI DVWD - 3::0d:0) English
y: 8° '§D @ T 1 8 YL &
o N o [o] N
©OQY332600:$6:00D1 DODANICORM _ & @ozeq:oo') (customer_name, order_total
|_ [} |_ [e] |_ [-]
o)oo@(::)n
. o N [o]
> Avoid: SQL € 000D keywords (aoeo — TABLE, SELECT, ORDER) Seales) table name
o C [of o ~ (of (of (o N [of
2000000 column name 33@0) e:mo'],%n syntax error e@@esaom ©ODITE§$COPO3
[ L L o IL o

o __ . c c c e . '] (%
9@003@030363300 ('TI.E@GOOO [epl00]]]

2. Debugging and Troubleshooting Queries

2.1 Common Errors and Fixes

()
1—80

300Oe607) SQL queries 6096q:09323] 6[oPpam(3|qo00d0) Faeniog)|$, 39330602607

1
cMecoc o c. _C. o ¢ . '] (%
@c?[gC%CO? §80C\)6080’80? ﬂCo@OO')oO (0a]00]]
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Error 1: Syntax Error

SELECT customer_name, email, FROM customers;

Fix: , (6cben) 0053 Seg0me(Tné 6ubepie0:d 8aabdlonud
., 60DD O’J(D? LG:?OO’JG g(O()Dﬂ’)oGOoLg 0?33()0 [ep]0b]

SELECT customer_name, email FROM customers;

Error 2: Table or Column Not Found

SELECT name FROM customer;

. C [o] C C cocC C
Fix: Table $00 (customer) ee(C¥ales column $00 (name) ©236€3000:00060 @o@cd]oooau

c ¢ 2, , .S € c [o} e, ,.]
@c‘f@@@&)o&o QJQ:?(D?O?@G@GU(?(T? 3'30?0@[0 Il

SELECT customer_name FROM customers;

Error 3: Ambiguous Column Name

0 [o] N [of [of cC o (o8 N
epteslen) column name 602§ 0D qUETY 000D column 02033|COUD DWO table 0o cooo0mO

o o ¢ ¢ c c c ¢ o ¢ ¢ c c c
3a0000M G]CSG]CSC\)CZC\DCS 9000)60303)8008&)610 §OE00:0 @0(\7)000)6'03(.0"
L L1771 T i L It T

SELECT customer_id FROM customers JOIN orders ON customer_id =

customer_id;

. C cC O [of . [o] o (2] [of cC o Cc o
Fix: §CsQOC20320M table alias 2leslep) 32:1?3@[[9: column 02D33|C:OUID DWO table o 3000

[of [o) [o] C
@§e@3eosw aS0londdi
3 L

SELECT c.customer_id
FROM customers c

JOIN orders o ON c.customer_id = o.customer_id;




149 | Page Dive Into SQL

2.2 Using EXPLAIN for Insights

o] C C N . [}

EXPLAIN 3p0dme02) SQL query ooo3d run C\?oo?saa'] database engine 0o query o)
c O C C ©o C s[e C C cC O ] C N C
ealéelavicriceletoele o)eaq?og[gz CPOVEIODCIPIOLOPOIDM e«o[geo:og command ol :ﬂoe@sg
C C C

c. o) . N ( £ bottl Ks) o c ()
(g@oGSO'DCG].E(Y.B &)CeGODO?Gz%GPGO’g periormance bottlenecks 0? ﬂDG(gG(.O’)CI?OJLIgC{BCYg(D

EXPLAIN
SELECT c.customer_name, o.product

FROM customers c
JOIN orders o ON c.customer_id = o.customer_id
WHERE o.amount > 10000;

Query performance (YCLS emé:qlf:qé EXPLAIN 0(% 330\?8[9[@3 full table scan @oc)eq?oocoos

[ oc c
®®G&)3§CO’]O’JO\)II

3. Resources for Continued Learning

3.1 Books, Blogs, and Tutorials

N C C (e C C N
:ﬂmeoo? oo@o: Programmer Youtubers eop SQL ¢ ooooam[:jz QOL:P9$60LC0D:0) resources

503 [§5010n05
o
Books:

> "SQL in 10 Minutes, Sams Teach Yourself" - SQL o} =26[gdmes ecoomg|C
20602320000 §: 6°[§° 6000NAVI0) C0E:SE30O3O @&Lﬂoousu
iL_ 0 3 QEQCeYe e 9% 2 VOIS PO L
" H n O 00 O c c . .
> "SQL Performance Explained” - SQL query 600 QO006€PME320C 663003

oco c c € ~ ¢ o ¢ c c nl c
§C(gsacgm performance @90300?%888080? ﬂCSC\DCZG(.(D[gGOSQ?)SO (0a]00) ]

3~

> "Practical SQL: A Beginner's Guide to Storytelling with Data" - Data o) c3adeep

C ©o cs0CO o C o C C C N\ C C %
6epPOd 8695 38CH SQL 05 COMHEMR320):|0006320C 20C(MPp:60:0)e23R0 [goUlonwdN

> "Learning SQL" (by O'Reilly) - SQL or% 030N: 336@59@@3 3330{:@{:3308

qézmé:em&:e%oé q?ézmézeooef ewf)[gooosoé M30000320 @o%d]ooofvu
1 0 ° O Je ° L L
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Useful Blogs and Websites:

C o c C o Y

> W3Schools - www.w3schools.com/sql: SQL 3200 sae[§sooce§:meogo? 3290
C © C C C C C
ooc[goo’):@s LleslellevlevatonClaticcleslon saozaza)geooocﬂoowu

C ° oc C C
> SQL Shack - www.sqglshack.com: C\)meoggao?z@ﬁcecp SQL Gsooc:o']zeogl

33@03033@[@03(7% ngeoeozo:J&?q)o']u SQL tutorials, diagrams, syntax guides §

C o o N [of [o] [of o [of [of [of
hands-on examples lep) [9&303030']09 Q0CLIO326MIDCINS platform 0003 [g]oxﬂoooon

Tutorials:

(o C COC ~ . .
> Khan Academy - SQL Course: comeo) @q?co@o?zooo%cog interactive lessons 603
[ C o C [ oco O C OoC¢C 2] C COC .
Slocdloodn  SQL M CQUOMPD WCWISCY o?wo?ceslzcno:@z 06300&C0) coding

. o (o]
environment o?o'] support suzaon:0loowdi
> Mode Analytics SQL Tutorial: Data analysis (rcg’ SQL § emmqjéoaeogsaogog

° o

o € [+ c c
C{bOZI?SSGQ?SOCO? resource (7)0)? [?(]@Or]O’JQ)II

3.2 Online SQL Communities

N C C N (o [% C N
> Stack Overflow - stackoverflow.com: SQL § 00520000 ees§§zeogsa[§0 $p020PD§,

[

[*] C (o] [*] N =] o C (o o N
Soleles) eezeggeog@d] e@e?eozo? 33@86’)8&?8 developer forum @o)[gz ©2062030)
[ O € oo N [ cre o (=]
we@')czgaepeogﬂqc 0O306§$, eegeo;q?gooc[gz 39@)3 developer 60ps0M6$ 323200
ocC C
eluﬁco']oowu
> Reddit r/SQL: SQL 0%0’5060)’)8(1'?6(73330’3(‘6 sa@@lqjogeogl resource oyl saeogga@l
C C C
Q|e08PE$EPOO [§oUlonWdN
> DBA Stack Exchange - dba.stackexchange.com: Database management §
o C N C C C
performance OCseD saoos[glooagoo forum ooo)s@o)o']oooan
L 1 IL ° L

> X (Twitter): #SQL oféeo?oﬁ #Database C\% hashtag eogo% 330333[9[@3 e‘?)ogafl): SQL

[ [ [ c N c c [o} oc c
Vjeslon]esles ODOJCSGO’E))I GED’JCSOWSGOQ%O’JCBQJ(DGO’G)(YQ GC\?C\')')&LCOr]U)LDII


https://www.w3schools.com/sql
https://www.sqlshack.com/
https://stackoverflow.com/
http://stackoverflow.com/
https://dba.stackexchange.com/
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4. Exploring SQL Certifications
4.1 Popular Certifications

0 Oonoaw certificate 0002 §§00020mUNAVRO: 32 8:3207|:§0lodLOI SQL 330333905@
22”9 D§ D §§1902¢ 28 32§ 932My|[*q) el

c _c [ S 00N . N c. c 0 c oc c o oc o
Q)O’)?ODGOJ(D GlﬂQZDQG]_C GGG]P ?@oogji (YgJBo(QJCﬁO? CDOOGOD@%CCDO%@C 33&1)0330?0619

L
oco [ o [ c c [ . o} c
c%C(OS’bUgOOO’] (BS’DGOO’)('DS’B(YI% Q)Or]U)Oi)II Poupular @(DO’OJ cerficates GOgﬂ(ﬂOJOOII

> Oracle Certified Professional, MySQL Database Administrator
> Microsoft Certified: Azure Data Fundamentals

> IBM Certified Database Associate - DB2 Fundamentals

4.2 Preparing for Exams
[of C C C
é]meoo? 60 PC:O0D36073207M q@gloooooo']u
. N . c _C cCocC C
> Udemy! Pluralsight oo online platforms 600D 6ODM|C$:60Q @lc\?o%co']oooon
> MySQL, PostgreSQL, SQL Server 6oed coo%eogpézoo&%&o’]mcﬁn

> Oracle: https://education.oracle.com

> Microsoft: https://learn.microsoft.com/en-us/certifications/



https://education.oracle.com/
https://learn.microsoft.com/en-us/certifications/
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5. Exercises

Question 1:

Rewrite the following query to be clean and add comments:

SELECT student_name,score FROM students s JOIN scores

s.student_id=sc.student_id WHERE score>80;

Question 2:

Find and fix the errors in the following query:

SELECT name, subject FROM student JOIN scores ON student_id = id WHERE

score > 85;

Question 3:
Create an index on the score column in the scores table, then test the following query

using EXPLAIN:

SELECT student_id, subject, score FROM scores WHERE score > 85;
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Conclusion
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A Journey Through Data

As each page turns, new ideas unfold,
Where queries move and insights are told.
With every 1line, new patterns appear,

In data’s depth, the truth grows clear.

Dive deep, explore, let questions flow,
In SQL’s stream, your skills will grow.
May this book guide your eager mind,

To treasures that you seek to find.

Happy reading, and onward sail,

Through data’s vast and wondrous trail.

-Ruben-



