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COURSE STRUCTURE

y This is a project-based course, for students looking for a practical, hands-on,
% and highly engaging approach to querying and analyzing databases with MySQL

Additional resources include:

* Downloadable Ebook to serve as a helpful reference when you’re offline or on the go
* Quizzes & Homework Exercises to test and reinforce key concepts, with step-by-step solutions

* Bonus Projects to test your abilities and apply the skills developed throughout the course



COURSE OUTLINE

Explore the SQL landscape, download Community Server
SQL Int ro & SEtu p and Workbench, and create the project database

Review basic database concepts, including table structure,

Data base Fu nda menta IS (Part 1 ) columns and records, and primary vs. foreign keys

Use SQL queries to select data, apply filters and sorting rules,

Ana IVZi ng Data from Si ngle Ta bles analyze segments of data, and evaluate conditional logic

[MID-COURSE PROJECT]

Understand table relationships, dimension vs. fact tables,

Data ba se Fu nda mentals (Part 2) and the basics of normalization and cardinality

Learn the different types of joins, when to use each of

Ana IVZi ng M u Itiple Ta bles Via JOi ns them, and how to analyze data across multiple tables

[FINAL PROJECT]
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INTRODUCING THE COURSE PROJECT

THE
SITUATION

THE
BRIEF

THE
OBJECTIVE

You and your rich Uncle Jimmy just purchased Maven Movies, a brick and mortar DVD Rental
business. Uncle Jimmy put up the money, and you’re in charge of the day-to-day operations.

As a new owner, you’ll need to learn everything you can about your business: your product
inventory, your staff, your customer purchase behaviors, etc.

You have access to the entire Maven Movies SQL database, but the remaining employees are
not able to give you much direction. You’ll need to analyze everything on your own.

Use MySQL to:

*  Access and explore the Maven Movies database
* Develop a firm grasp of the 16 database tables and how they relate to each other
* Analyze all aspects of the company’s data, including transactions, customers, staff, etc.
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SETTING EXPECTATIONS

o You’ll be learning MySQL, and practicing that using MySQL Workbench

. In your career, you may end up using other “flavors” of SQL (T-SQL, PL/SQL, PostgreSQL, etc.)
. Each flavor is very similar, with only minor syntax changes; the concepts you learn will apply universally

e This course is designed to get you up & running with SQL for analysis

. The goal is to provide a foundational understanding of SQL and relational databases; some concepts may be
covered at a high level, and we won’t cover everything that SQL can do in the scope of this course

e The course focuses on understanding, extracting, and analyzing data

. This course is ideal for people who want a firm understanding of analyzing data in relational databases
. We start with the basics, so feel free to skip ahead as you see fit if you have had some SQL exposure in the past

Q We will NOT cover building & maintenance of databases in this course

. This course is more oriented toward analysis, and will not get into typical database administrator tasks
. We will NOT cover database or table creation, altering or dropping tables, or managing user permissions
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INTRODUCING SQL
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WHY LEARN SQL?

* SQL is the standard language for relational database management
* You can load, query and analyze massive data sets using SQL

* Learning SQL is fun, intuitive and surprisingly easy

* Companies always need employees who know SQL

* Becoming a database + SQL expert has never-ending practical benefits



BRIEF HISTORY OF SQL

e SQL stands for Structured Query Language, and was designed in the early
1970s at IBM to manipulate and retrieve data stored in a relational

database management system (RDMS)

 There is a universal standard for SQL set by the International Organization
for Standards and the American National Standards Institute (ANS/), with

updates released every ~3-5 years

 Vendors are constantly adding new features on top of the standards,
which creates different “flavors” of SQL (MySQL, PostgreSQL, SQlite, etc.)



COMMON FLAVORS OF SQL

s ?SQLite

MysoLS
Microsoft- @ OoOorRACLE
ZEOlserver  pouden PLASOL

These flavors of SQL are much more similar than they are different — all
are based on the same universal standard, with slight variations in syntax.



POPULAR MySQL EDITORS
MHS&@
I
I | I
- HeidiSQL - )

Mac, Windows, Linux Web App (works on any OS) Windows only

HEY THIS IS IMPORTANT!

A We'll be practicing MySQL using MySQL Workbench, but rather than thinking “/ learned MySQL” or “I can use Workbench”,
you should think “I’'m learning SQL”. Period. You’ll be able to use the concepts and syntax you learn here universally.



DOWNLOAD & SETUP
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MySQL DOWNLOAD & SETUP — OVERVIEW

Step 1

Step 2

Step 3

Download Community Server

Download MySQL Workbench

Connect Workbench to Server

Review Workbench Interface

Create the Database

This allows SQL to run on your machine

This is the program you’ll use to write and run SQL queries
(it’s intuitive, and works across operating systems)

We’ll get you connected to the server so you can use
Workbench to start running your own SQL queries

We’ll take a quick tour of the Workbench interface to get
you familiar with the layout and key components

We’ll run the SQL code to build the 16 table database which
we’ll be exploring throughout the course (this part is easy!)
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STEP 1: COMMUNITY SERVER (MAC)



MySQL COMMUNITY SERVER — MAC DOWNLOAD GUIDE

o Go to https://dev.mysal.com/downloads and download MySQL Community Server

e Select the MacOS operating system, and download the DMG Archive version

* Note: you’ll likely see a later version than the one shown (just download the latest)

e No need to Login or Sign Up, just click “No thanks, just start my download”
a Find the install file in your downloads, then double click to run the installer package

e Click through each install step, leaving defaults unless you need customized settings

Note: Make sure to store your root password somewhere, you’ll need this later!


https://dev.mysql.com/downloads

MySQL COMMUNITY SERVER — MAC DOWNLOAD GUIDE

The world's most populor open source da ¢ ‘& Install MySQL 8.0.13-community a
' ) gin Now or Sign Up for a free account.
An Oracle Web Account provides you with the following advantages: Configure MySQL Server
My SQI_ MYSQLCOM  DOWNLOADS  DOCUMENTATION  DEVELOPER ZONE
Fast access to MySQL software downloads
Download technical White Papers and Presentations @ Introduction Please enter a password for the "root" user.
o ‘ . e - : . . Post messages in the MySQL Discussion Forums i
Enterprise  Community Yumn Repository  APT Repository ~ SUSE Repository  Windows ~ Archives Report and track bugs In the MySQL bug system |
Comment in the MySQL Documentation © Destination Select
MySQL on Wind . © Installation Type
'y>QL on Windows . A reasonable password consists of at least eight characters
MySQ L CO mmun Ity Down I oa d 2 @ Installation that are a mix of letters, numbers, and other characters
MySQL Yum Repositary Login » Slgn Up » s s .
using my Oracle Web account for an Oracle Web account « Configuration

MySQL APT Repository MySQL Community Server (Gri)
Summary

(Curran Generally Avaliable Relexsa: .0.13) MySQL.com is using Oracle SSO for authentication. If you already have an Oracle Web account,
b mbiRle" e 15 the world's most popular open source database. click the Login link. Otherwise, you can signup for a free account by clicking the Sign Up link

MySQL Community Server DOWNLOAD and following the instructions.

No thanks, just start my download. R

MySQOL.

MySQL SUSE Repositary Start MySQL Server once the installation is complete.

MySQL Cluster

@ Downloads

Generally Available (GA) Releases 22 E 0D ol 5B v Q, Searc
Favorites Name Date Modified v  Size Kind
MySQL community Server 8.0.13 @) AirDrop & mysql-8.0.13-macos10.14-x86_64.dmg Today at 4:22 PM 213.8MB  Disk Imagg
£ Recents
Select Operating System: Looking gor pri2vious GA ¢ iCloud Drive
versions/?
macos : 2 pllsions ® © ® _ mysql-8.0.13-macos10.14-x8F 54
[ Desktop
[ Documents
o Packages for Mojave (10.14) are compatible with High Sierra (10.13) o D v
mysql-8.0.13-macos10.14-
macOS 10.14 (x86, 64-bit), DMG Archive 8.0.13 203.9M Downls x86_64.pkg
(mysql-8.0.13-macos10.14-x86_64.dmg) MDS: d3ea20d£0718d264ad3adc60ed34d4ab6 | Signature
macOS 10.14 (x86, 64-bit), Compressed TAR Archive 8.0.13 131.9M Downl ‘
(mysql-8.0.13-macos10.14-x86_64.tar.gz) MDS: fa34£b4c55b4£441381d608£b6dB1471 | Signature
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STEP 1: COMMUNITY SERVER (PC)



MySQL COMMUNITY SERVER — PC DOWNLOAD GUIDE

o Go to https://dev.mysql.com/downloads and download MySQL Community Server

e Select the Microsoft Windows operating system, and the Installer MSI download

 Note: On the download page you may see two versions: select mysql-installer-web-community if you are connected
to the internet, and keep in mind that you may see a later version than the one shown (just download the latest)

e No need to Login or Sign Up, just click “No thanks, just start my download”
Q Find the install file in your downloads, then double click to run the installer package

9 Click through each install step, leaving defaults unless you need customized settings

 Note: Make sure to store your root password somewhere, you’ll need this later!
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https://dev.mysql.com/downloads

MySQL COMMUNITY SERVER — PC DOWNLOAD GUIDE

Th database 5
gin Now or Sign Up for a free account. =
An Oracle Web Account provides you with the following advantages: .
My SQL MYSQLCOM  DOWNLOADS — DOCUMENTATION — DEVELOPER ZONE MySQL. Installer Check and Upgrade Database
Fast access to MySQL software downloads . H
MySQL Server 5.7.23 In order to maintain data integrity following a server upgrade, it's important that
Download technical White Papers and Presentations

MySQL Installer checks your database and upgrade it, if necessary.
Post messages in the MySQL Discussion Forums
Enterprise  Community  Yum Repository ~ APT Repository  SUSE Repository  Windows  Archives

Report and track bugs in the MySQL bug system

Comment in the MySQL Documentation

The check and upgrade process needs to be performed using the MySQL root user
account which was created when the MySQL Server was intially installed. Please enter
the current password for this user.

MySQL on Windows

User  roct@localhost

MySQL Community Downloads

MySQL Yum Repository

Password; *eteeserere

' Connection successful.

Login » Sign Up »

using my Oracle Web account for an Oracle Web account
MySQL APT Repository MySQL Community Server (cr.)

ease i
MySQL SUSE Repository MySQL.com is using Oracle SSO for authentication. If you already have an Oracle Web account,

click the Login link. Otherwise, you can signup for a free account by clicking the Sign Up link
and following the instructions.

MySOL Community Server is the world's most popular open source database,

MySQL Community Server DOWNLOAD

MySQL Cluster

No thanks, just start my download.

[] skip database upgrade check and process. {Not recommended)

Generally Available (GA) Releases

MySQL Installer 8.0.13

ySQL Community Server 8.0.13 Select Operating System: Looking for previous GA

- rersions?
Select Operating System: Microsoft Windows : i ; {E]
Microsoft Windows v i e
Windows (x86, 32-bit), MS! Installer 80.13 163M = ‘_‘
Recommended Downiont: mysq-install
er-web-com
Windows (x86, 32-bit), MS! Installer 8013 3138M m
MySQL Installer S — munity-8.0.13 Name
for Windows 0
All MySQL Products. For All Windows Platforms. - r@ mysgl-installer-web-community-8.0.13.0
In One Package.

Windows (x86, 32 & 64-bit), MySQL Installer MST
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STEP 2: MySQL WORKBENCH (MAC)



MySQL WORKBENCH — MAC DOWNLOAD GUIDE

Go to https://dev.mysql.com/downloads/workbench, scroll down to Generally Available
(GA) Releases, and select the MacOS operating system

We’ll be using version 8.0.16 for this course, so you can either click “Looking for previous
GA versions?” to search for the same one, or simply download the latest available

No need to Login or Sign Up, just click “No thanks, just start my download”

Find the install file in your downloads, click the MySQL Workbench logo (with the dolphin)
and drag it into your Applications folder

Look for MySQL workbench in your list of applications, double click to launch, then proceed
to Step 3: Connecting to the server


https://dev.mysql.com/downloads/workbench

MySQL WORKBENCH — MAC DOWNLOAD GUIDE

nerally Available (GA) Releases

MySQL Workbench 8.0.16

Looking for previous GA
%] versions?

Select Operating System:

macOS

o Packages for Mojave (10.14) are compatible with High Sierra (10.13)

MD5: 5a15497ccbe62317102ed413afe31875 | Signature

macOS (x86, 64-bit), DMG Archive 8.0.16 105.5M

{mysql-workbench-community-8.0.16-macos-x86_64.dmg)

© We suggest that you use the MDS checksums and GnuPG signatures to verify the integrity of the packages you download.

Look for version 8.0.16, or download the latest

Generally Available (GA) Releases

MySQL Workbench 6.3.10

Select Version:

6.3.10

macOS (x86, 64-bit), DMG Archive 6.3.10

(mysql-workbench-community-6.3.10-macos-x86_64.dmg)

MD5: 4ad59cele@@ab51fe33e23131cda29¢ce | Signature

Login Now or Sign Up for a free account.
An Oracle Web Account provides you with the following advantages:
Fast access to MySQL software downloads
Download technical White Papers and Presentations
Post messages in the MySQL Discussion Forums
Report and track bugs in the MySQL bug system

Comment in the MySQL Documentation

Login »

using my Oracle Web account

MySQL.com is using Oracle SSO for authentication. If you already have an Oracle Web account,
click the Login link. Otherwise, you can signup for a free account by clicking the Sign Up link

and following the instructions.

No thanks, just start my download.

Looking for the latest GA
version?

<

Favorites
@ AirDrop
B Recents
& iCloud Drive
| y% Applications
2] Desktop
[ﬁﬁ Documents
@ Downloads
Devices
©) Remote Disc
L) mysaL.. =
QE', mysql-8... &

Shared

LSV EY

MySQL

Applications

H = [EIEREEE S E=)

Name Date Added ~
& Sketch Today at 3:31 PM
& Remove Sophos Endpoint Nov 23, 2018 at 9:07 AM
@ Microsoft Excel Nov 13, 2018 at 3:01 PM
ﬂ> Microsoft PowerPoint Nov 13, 2018 at 2:58 PM
@ Microsoft OneNote Nov 13, 2018 at 2:55 PM
@ Microsoft Outlook Nov 13, 2018 at 2:55 PM
@ Install macOS Mojave Oct 19, 2018 at 10:38 AM
&) Sophos Endpoint Self Help Oct 4, 2018 at 6:57 AM
& Sophos Endpoint Oct 4, 2018 at 6:57 AM
# iMovie Jul 16, 2018 at 10:10 AM
© zoom.us Jun 20, 2018 at 10:01 AM
wl Xcode Jun 17, 2018 at 6:53 PM
) Skype 2 Jun 12, 2018 at 9:08 PM
&) Skype Jun 12, 2018 at 9:08 PM

> ScanSnap Online Update Jun 1, 2018 at 11:56 AM

» ScanSnap Manuals Jun 1, 2018 at 11:56 AM

Workbench 8.0

Drag the MySQL Workbench icon to the Applications folder.
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STEP 2: MySQL WORKBENCH (PC)



MySQL WORKBENCH — PC DOWNLOAD GUIDE

Go to https://dev.mysql.com/downloads/workbench, scroll down to Generally Available
(GA) Releases, and select the Microsoft Windows operating system

We’ll be using version 8.0.13 for this course, so you can either click “Looking for previous
GA versions?” to search for the same one, or simply download the latest available

No need to Login or Sign Up, just click “No thanks, just start my download”

Find the install file in your downloads, double click to run the installation process, and
stick with default settings unless you need a custom configuration

Look for MySQL workbench in your list of programs, double click to launch, then proceed to
Step 3: Connecting to the server

* Note: You may see a warning if you aren’t on Windows 10+, but most older systems (i.e. Windows 7) should be compatible
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https://dev.mysql.com/downloads/workbench

MySQL WORKBENCH — PC DOWNLOAD GUIDE

MySQL

MySQL Workbench 8.0 CE
MySQL Connector Net 8.0.13
MySQL Installer - Community
MySQL Notifier 1.1.7

MySQL Server 5.7

MySQL Utilities 1.6

Login Now or Sign Up for a free account.
Generally Available (GA) Releases

An Oracle Web Account provides you with the following advantages:

Fast access to MySQL software downloads

MYSQL Workbench 8.0.13 Download technical White Papers and Presentations

Post messages in the MySQL Discussion Forums

Select Operating System: Looking for previous GA Report and track bugs in the MySQL bug system

Microsoft Windows s versions? Comment in the MySQL Documentation

Recommended Download: b
Logi Sign Up »
using my Oracle Web account for an Oracle Web account

MySQL InSta I I er . - MySQL.com is using Oracle SSO for authentication. If you already have an Oracle Web account,
for Windows :

click the Login link. Otherwise, you can signup for a free account by clicking the Sign Up link

and following the instructions.

All MySQL Products. For All Windows Platforms.
In One Package.

No thanks, just start my download.

Look for version 8.0.13, or download the latest

lect Version: Looking for the latest GA
6.3.10 version?

Select Operating System: Name: ..\Desktop\mysql-workbench-community-

Microsoft Windows M Publisher: Oracle America, Inc. Wizard Completed
pe Ui ElER EPEEagE Setup has finished installing MySQL Workbe ch 8.0 CE.
Recommended Download: From: C:\Users\Chris\Desktop\mysql-workbend

MySQL Installer =

for Windows

All MySQL Products. For All Windows Platforms. -
In One Package.

Windows (x86, 32 & 64-bit), MySQL Installer MSI Go to Download Page >

Other Downloads:

[¥] Always ask before opening this file

- While files from the Intemnet can be useful, this file type d
@ harm your computer. Only run software from publishers
b the risk?

[¥] Launch MySQL Workbench now

Windows (x86, 64-bit), MS! Installer 63.10 28.2M
(mysgl-workbench-community-6.3.10-winx64.ms) MDS: ad45c5f1a362F360dalad25abausucor | Sigiawic
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STEP 3: CONNECTING TO THE SERVER



CONNECTING TO THE SERVER

o After launching Workbench, check the MySQL Connections section on the welcome page

* Ifyou see a connection already, right-click to Edit Connection, otherwise click the plus sign (+) to add a new one

e Name the connection “MavenMovies”, confirm that the Username is “root”, and click OK

Once you see the MavenMovies connection on your welcome screen, simply click the tile
and enter your root password to complete the connection
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CONNECTING TO THE SERVER

MySQL Workbench MySQL Workbench

Welcome to MySQL Workbench

MySQL Workbench is the official graphical user interface (GUI) tool for MySQL. It allows you to design,
create and browse your database schemas, work with database objects and insert data as well as
design and run SQL queries to work with stored data. You can also migrate schemas and data from other
database vendors to your MySQL database.

Welcome to MySQL Workbench

MySQL Workbench is the official graphical user interface (GUI) tool for MySQL. It allows you to design,
create and browse your database schemas, work with database objects and insert data as well as
design and run SQL queries to work with stored data. You can also migrate schemas and data from other
database vendors to your MySQL database.

MySQL Connections ® ®
MySQL Connection. ® | 2 a

MavenMovies
o0t
MyZ1L Workbench could not detect any MySQL server running. 167,00, 8300,
Thismeans that MySQL is not installed or is not running.
® Setup New Connection
Connect to MySQL Server
Connection Name: MavenMovies| Type a name for the connection
Connection Method: _Standard (TCP/IP) B vetho o use to connect to the roBMS Please enter password for the
L ss. Advanced following service:
: 5 f - C . ) a .
Hostname: 157001 Port: 3305 frae oY Rneressol e servecton: Sanc TCH/ . ;I\ | Service: Mysql@127.0.0.1:3306
Username:  root Name of the user to connect with. U
) ser: root
Password: f . The user's password. Will be requested later if it's Ll I
Store in Keychain ... Clear ot workbench password.

Default Schema: The schema to use as default schema. Leave blank
to select it later.

Save password in keychain

Configure Server Management... Test Connection Cancel
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STEP 4: MySQL WORKBENCH INTERFACE



MySQL WORKBENCH INTERFACE (MAC VS. PC)

Mac interface

& MySQLWorkbench File Edit View Query Databese Server Tools Scripting Help

% L % T 4 BauEr Sun755PM Q @ =

e e MySQL Workbench
A mytist x
&80 ¢ SEAHEE B & e O0ga
RN Schemay F ouerys x [pomtaat H.| Snippets
MANAGEMENT EER-R- IR &} & @ Limit 01000 rows B &« <9z L)
© Server Status 1 o

L2 Client Connections
& Users and Privileges.

121 Status and System Variables
&, Dara Expon

2 Data bmport/Restore

INSTANCE

{ starwp 1 Shudown

A server Logs

F Options file
PERFORMANCE

© Dashbourd

& performance Repons.

&% Performance Schema Setup

| Obiectinfe | Session

[ woow gl

| Action output 2
Time hetion

Duration { Fatch Time

MavenMovies x

PC interface

File Edit View Query Database Server Tools Scripting Help

6 SEEE S @

Navigator
MANAGEMENT

© server status

3 lient Connections

& users and Privileges

Status and System Variables

& Data Export

& DataImport/Restore

INSTANCE
@ startup / Shutdown
A serverlogs
#~ Options File

PERFORMANCE

@ Dpashboard

& Performance Reports

&\ Performance Schema Setup
SCHEMAS
Q Filter objects
» sekila
P osys
» test
b world

Information

G H [ i 0 e 68 B Limitto 1000 re - [T N[=]

1

Output
1 Action Output -

- - Duration
#  Time  Adion Message /Feteh

Workbench looks slightly different on Mac vs. PC, but everything you need is found in the same place.
While the course is recorded on a Mac, but you should have no problem keeping up on a PC
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QUICK TOUR: THE WORKBENCH INTERFACE

Query Editor Window

This is where you write and run your code

ene MySQL Workbench
# | MavenMovies (mavenmovies) x |
B a SEF&ELH @A L [ =R
Administration | Schemas i Jﬁ’ Query1 x | Context... Snippets
BCHEMAS sMlEH | Z¥FA0 |8 @ | umittosoooorows [ | 75 | € Q (1) (3 < (5 &
Q 1
2
v [ mavenmovies 3 @ SELECT * FROM rental;

T Result Grid

B Views | 1
>R Vie [ 100% ¢ 233 |
Stored Procedures — >
> ResultGrid 1 4% FiterRows: O Edit: @4 5% E= | Exportimport: 4 {51 H
» ¥ Functions A S L
® fter running your
p S sys > 1 2005-05-24 22:53:30 367 130 2005-05-26 22:04:30 1 2006-02-15 21:30:53 .
2 2005-05-2422:54:33 1525 459 2005-05-28 19:40:33 1 2006-02-15 21:30:53 q y /
3 2005-05-2423:08:38 1711 408 2005-06-0122:12:39 1 2006-02-15 21:30:53 ueri esl ourresu ts
4 2005-05-24 23:04:41 2452 333 2005-06-03 01:43:41 2 2006-02-15 21:30:53
5 2005-05-24 23:0521 2079 222 2005-06-0204:3321 1 2006-02-15 21:30:53 a p pea r h ere
8 2005-05-24 23:08:07 2792 549 2005-05-27 01:32:07 1 2006-02-15 21:30:53
C e m a s a 7 2005-05-24 23:11:53 3995 269 2005-05-20 20:3453 2 2006-02-15 21:30:53
8 2005-05-24 23:31:46 2346 239 2005-05-27 23:33:46 2 2006-02-15 21:30:53
9 2005-05-2500:00:40 2580 126 2005-05-28 00:22:40 1 2006-02-15 21:30:53
. 10 2005-05-2500:02:21 1824 309 2005-05-31 22:44:21 2 2006-02-15 21:30:53
Here yo u can view 1 2005-05-2500:09:02 4443 142 2005-06-0220:66:02 2 2006-02-15 21:30:53
12 2005-05-2500:19:27 1584 261 2005-05-30 05:44:27 2 2006-02-15 21:30:53

tables and views in T e - | Action Output

your database Schema: mavanmovos e S T
o1 15:34:40  SELECT * FROM rental LIMIT 0, 50000 16044 row(s) returned 0.015 sec / 0.015 sec ThIS I'S a Summ ary Of

actions taken by the server

(TIP: the ‘Response’ column
is great for troubleshooting
errors!)
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STEP 5: CREATING THE DATABASE



CREATING THE DATABASE

o In MySQL Workbench, click File from the top menu, then select Open SQL Script

e Navigate to the create_mavenmovies.sql file provided in the course resources

* This code will automatically generate the entire database that we’ll be exploring throughout the course, modeling a
real-world DVD rental business

Click anywhere in the SQL Query Editor window (without highlighting any code), and click
the lightning bolt icon to run all of the code and create the database

0 After running the code, confirm the following:

1.  You see a list of results in the Action Output window, with green check marks and no errors in the Response column
2.  When you refresh the Schemas list, you should see a new database called mavenmovies, containing 16 tables
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CREATING THE DATABASE

MySQLWorkbench I Edit
® New Model ®BN
#  myfirst x  myfirst New Query Tab 8T
7 Onen Madal
®@E%i§§ Y Open SQL Scri 30
Administration | Schems upen Kecernt
SCHEMAS | RunSQL Script...
Q

> 8 sys ‘ Close Connection Teb ~ {*38W
: Close Tab BW

‘ Save Script S

©38S

Save Script As...

S A

oo ron EE v

View Query Database Server

! udemy
.24 Hull B=

Name

create_mavenmovies.sql

~  Date Modified

Today at

MySQL Workbench
& B &
# Quawa x| F createdb x | - s
EH Z A0 & © QM| Lmito1000rows % | ¢ Q[ E
Q 1 1
2
> sys 3
4
5
)
7
8
9
10
1
12
13
14
15 » SET @OLD_UNIQUE_CHECKS=( @ JE S, UNIQUE CHECKS
16 ¢ SET @OLD_FOREIGN_| KEY CHECKS. F ( OREIGN KEY_CHECKS=;
17 » SET @OLD_SQL_MODE=@@SQL_MC SQL MODE—TRAD:HOM 3
19
| ¥ create. x [ -
Q EH | FXAO R W@ umtorocoows B || ¥ Q (13
1
movie: g
. N v [ maven s
Size Kind s 4
» B9 Tables 5
- 6
123 PM 3.4MB  SQL File ‘ » B Views g
» /B9 Stored Procedures g
» B9 Functions 10
"
» . sys 1
1
1
15 & SET @OLD_UNIQUE_CHECKS= CKS, UNIQUE_CHECKS=
16 & SET @OLD_FOREIGN_KEY ( CHECKS= A FOREIGN_KEY_CHECKS=;
17 » SET @OLD_SQL_MODE=! DE SQL MODE-M;LHUY“M '
1
1
®  CREATE SCHEMA mavenmovies;
1  USE mavenmovies;
® EICREATE TABLE actor
or_id SV INT UNSIGNED NOT NULL AUTO_INCREMENT,
hwl name HAR(415) NOT N m
\ AR(15) NOT N
| w'r N 5T NULL DEFAULT CURRENT TIMESTAMP ON UPDATE CURRENT TIME STAMP,
PRIMARY KF Y (actor_id|
KEY idx_actor_last nnme (last_n: me)
JENGINE=InnoDB DEFAULT C H/\H\l T=UTF8MB4;
Oblectinto | Session
No object setoctoc
® £ CREATE TABLE address (
T address_id SMALLINT UNSIGNED NOT NULL AUTO_INCREMENT,
ardrirace VARCHAR(AN NOT NI
0% g W1 2errors found
Action Output ¢
Time Action Response Duration / Fetch Time:
© 89 19:06:35  SET AUTOCOMMIT=0 0 row(s) affected 000013 sec
© 90 19:06:35  LOCK TABLES ‘staff’ WRITE 0 row(s) affected 00015 sec
© 91 19:05:35  INSERTINTO "staff’ VALUES (1 Mike!Hillyer,3, . 2row(s) affected Records: 2 Duplicates: 0 Warnings... 0.0022 sec
© 92 19:0535 UNLOCK TABLES 0 row(s) affected 00016 sec
© 93 190535 COMMIT 0 row(s) affected 000011 sec
© 94 19:06:35  SET AUTOCOMMIT=0 0 row(s) affected 000012 sec
© 9 19:06:356 INSERT INTO store VALUES (1,1,1,2006-02-16 04:67:12'), (2,2,2/2006-02-15 04:567:12') 2 row(s) affected Records: 2 Duplicates: 0 Warnings... 0.00024 sec
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DATABASE FUNDAMENTALS (PART 1)



A DATABASE CAN CONTAIN MANY RELATED TABLES

Customer Data

city_id SMALLINT
» ity VARCHAR(50)
@ country_id SMALLINT
» last_update TIMESTAMP
>

country_id SMALLINT
» country VARCHAR(50)
» last_update TIMESTAMP

address_id SMALLINT

» address VARCHAR(50) :
» address2 VARCHAR(50) |
» district VARCHAR(20) |
& city_id SMALLINT

» postal_code VARCHAR(10)

» phone VARCHAR(20)

> last_update TIMESTAMP

>

Customer related data

Business

staff_id TINYINT

» last_name VARCHAR(45)
@ address_id SMALLINT

> active BOOLEAN

 username VARCHAR(16)
password VARCHAR(40) |4+

~ last_update TIMESTAMP

>
S

Data required to run the business

> first_name VARCHAR(45) Hi— -

picture BLOB Pl
‘email VARCHAR(50)
@ store_id TINYINT
i "

— ==

T
I
I
I
I
I
I
I
I
L

store_id TINYINT
“» manager_staff_id TINYINT
| “ address_id SMALLINT
» last_update TIMESTAMP

‘V

: payment_id SMALLINT
: @ customer_id SMALLINT
|  staff_id TINYINT
| < rental_id INT |
> amount DECIMAL(5,2)

» payment_date DATETIME

> last_update TIMESTAMP

>
S

customer_id SMALLINT

@ store_id TINYINT

» first_name VARCHAR(45)

© last_name VARCHAR(45)
email VARCHAR (50)

“» address_id SMALLINT

> active BOOLEAN

» create_date DATETIME
last_update TIMESTAMP

>
S
4
] | T
I | |
| | i
| | |
I | |
I | i
| | |
| | |
I | |
| | |
e i
PR P | |
: | |
I !
| | |
[ !
I !
| Ll
==fl=e=—===-=a
1 |
I |
| |
1 I
|
|
i
A
rental_id INT

» rental_date DATETIME
@ inventory_id MEDIUMINT
 customer_id SMALLINT

> return_date DATETIME
@ staff_id TINYINT

»last_update TIMESTAMP

»

Inventory

film_id SMALLINT
» title VARCHAR(255) H
> description TEXT
 release_year YEAR ]
% language_id TINYINT El==—=e=d
> original_language_id TINYINT
» rental_duration TINYINT
» rental_rate DECIMAL(4,2)
> length SMALLINT
» replacement_cost DECIMAL(5,2)

——H

film_id SMALLINT
category_id TINYINT
» last_update TIMESTAMP
>

category_id TINYINT

> name VARCHAR(25)
» last_update TIMESTAMP
>

language_id TINYINT
~ name CHAR(20)
i—i » last_update TIMESTAMP
|

>
——

> rating ENUM..)
 special_features SET(...)
> last_update TIMESTAMP

v

Movie database

Views
= film_list = nicer_but_slower_film_list
= actor_info

=] sales_by_store
= sales_by_film_category

= staff_list = customer_list

Special view on certain data used for appraisals

inventory_id MEDIUMINT
& film_id SMALLINT
@ store_id TINYINT

actor_id SMALLINT
> first_name VARCHAR(45)
> last_name VARCHAR(45)
» last_update TIMESTAMP

S
v

actor_id SMALLINT
film_id SMALLINT
> last_update TIMESTAMP
>

film_id SMALLINT
14| last_update TIMESTAMP > tilo VARGHAR(255)
2 TEXT
>
"
5 Film v . Resources v

film_in_stock

film_not_in_stock
2 routines

get_customer_balance
inventory_held_by_cu...
inventory_in_stock

rewards_report
4routines

In this case our database includes 16 related
tables, containing information about:
*  Customers (Name, Address, etc.)

* Business (Staff, Rentals, etc.)
* Inventory (Films, Categories, etc.)

We’'ll start by using MySQL to explore
individual tables, then discuss table
relationships and multi-table joins later in
the course
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EACH TABLE CONTAINS ROWS & COLUMNS

(WL
rental_id INT
» rental_date DATETIME
2 inventory_id MEDIUMINT
» customer_id SMALLINT
return_date DATETIME

& staff_id TINYINT

» last_update TIMESTAMP

>
S

rental_id

= ©O 00 N OO b~ WMN =

o

In this case, our Rental table contains 7 columns and 10 rows:

Tables contain information organized into columns (or fields) and rows (or records)

* Each column contains an attribute related to our film rentals (rental/return date, customer ID, etc.)
* Each row corresponds to one specific rental (which film was rented, when, who rented it, etc.)

rental_date

2005-05-24 22:53:30
2005-05-24 22:54:33
2005-05-24 23:03:39
2005-05-24 23:04:41
2005-05-24 23:05:21
2005-05-24 23:08:07
2005-05-24 23:11:53
2005-05-24 23:31:46
2005-05-25 00:00:40
2005-05-25 00:02:21

inventory_id

367
1525
1711
2452
2079
2792
3995
2346
2580
1824

customer_id

130
459
408
333
222
549
269
239
126
399

return_date

2005-05-26 22:04:30
2005-05-28 19:40:33
2005-06-01 22:12:39
2005-06-03 01:43:41
2005-06-02 04:33:21
2005-05-27 01:32:07
2005-05-29 20:34:53
2005-05-27 23:33:46
2005-05-28 00:22:40
2005-05-31 22:44:21

staff_id

1
1
1
2
1
1
2
2
1
2

last_update

2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
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TABLES CAN CONTAIN PRIMARY & FOREIGN KEYS

The rental_id column is known as a Primary Key, which serves as a unique identifier for each record in the rental table

rental_id

= O 00 N O U s~ W =

o

rental_date

2005-05-24 22:53:30
2005-05-24 22:54:33
2005-05-24 23:03:39
2005-05-24 23:04:41
2005-05-24 23:05:21
2005-05-24 23:08:07
2005-05-24 23:11:53
2005-05-24 23:31:46
2005-05-25 00:00:40
2005-05-25 00:02:21

inventory_id

367
1525
1711
2452
2079
2792
3995
2346
2580
1824

customer_id

130
459
408
333
222
549
269
239
126
399

return_date

2005-05-26 22:04:30
2005-05-28 19:40:33
2005-06-01 22:12:39
2005-06-03 01:43:41
2005-06-02 04:33:21
2005-05-27 01:32:07
2005-05-29 20:34:53
2005-05-27 23:33:46
2005-05-28 00:22:40
2005-05-31 22:44:21

staff_id

last_update

2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53
2006-02-15 21:30:53

inventory_id, customer_id, and staff_id are Foreign Keys, which reference primary keys from other tables

Primary Keys cannot contain duplicates, and cannot be NULL; Foreign Keys can repeat, and can be NULL
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USE MAVENMOVIES

HEY THIS IS IMPORTANT!

g The USE statement identifies the schema you will be
selecting data from in Workbench.

Example: USE mavenmovies;

If you encounter an error that says ‘no database selected,
you’ll need to select your database with a USE statement
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ANALYZING SINGLE TABLES



THE “BIG 6” ELEMENTS OF A SQL SELECT STATEMENT

Identifies the column(s) you want your
SELECT i (s)y Y

columnName
query to select for your results

Identifies the table(s) your query will pull

data from tableName

(Optional) Specifies record-filtering criteria

for filtering your results Ioglca ICondition

GROUP BY (Optional) Specifies how to group the data CO| umnName

in your results

Optional) Specifies group-filtering criteria
HAVING (Op ) Specifies group-fi g

for filtering your results |Og|C3|COnd|t|0n

ORDER BY (Optional) Specifies the order in which your

query results are displayed COI umnName
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THE SELECT STATEMENT

SELECT Identifies the column(s) you want your query to select for your results

columnName, otherColumnName

— _/
Y
This lets the SQL server This list is what SQL will select into your query
SELECT is one of the two things you will

result. You can list a single column, or specify . _
multiple columns separated by a comma need to include in every SQL query you
' write (FROM is the other)

know you are about to
specify the column(s) to
select for your query result

—

(: SELECT tells the SQL server to retrieve all rows for the columns specified. Don’t worry about filtering for
now (we’ll do that later by adding a WHERE clause)
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THE FROM CLAUSE

m Identifies the table(s) your query will select data from

tableName

/ FROM is one of the two things you will

This lets the SQL server This is the table SQL need to include in every SQL query you
know you are about to will select from write (SELECT is the other)

specify the table(s) to select
from for your query result

@ Unlike specifying multiple columns in your SELECT, you cannot just list multiple tables separated by
commas in your FROM. To use multiple tables, you’ll need to use a JOIN (we’ll cover how to do this later).
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SELECT * FROM

MySQL QUERY IN ACTION:

SELECT * FROM tells SQL to
select all columns from the
specified table

SELECT *
FROM rental

Running SELECT * FROM {table}
without using a WHERE clause
will return the entire table (all
columns, all rows)

QUERY RESULTS:

Result Grid ‘ 15 4% Filter Rows: | Q | ‘ Edit: |ﬁ, B B ‘ Export/Import: % E
rental_id rental_date inventory_id customer_id return_date staff_id last_update
1 2005-05-24 22:53:30 367 130 2005-05-26 22:04:30 1 2006-02-15 21:30:53
2 2005-05-24 22:54:33 1525 459 2005-05-28 19:40:33 1 2006-02-15 21:30:53
3 2005-05-24 23:03:39 1711 408 2005-06-01 22:12:39 1 2006-02-15 21:30:53
4 2005-05-24 23:04:41 2452 333 2005-06-03 01:43:41 2 2006-02-15 21:30:53
5 2005-05-24 23:05:21 2079 222 2005-06-02 04:33:21 1 2006-02-15 21:30:53
R 2005-05-24 23:0R:07 2792 R49 2005-05-27 01:32:07 1 200A-02-15 21:30:R3
* .
SELECT FROM Isd great Way tO Response Duration / Fetch Time

quickly see what data a table contains 16044 row(s) returned  0.012 sec / 0.013 sec
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SELECTING COLUMNS

MySQL QUERY IN ACTION:

You can return one or more SELECT
specific columns in your results customer _id,
by naming them in your SELECT rental_date
statement FROM rental;

To select data from multiple
columns, separate them with
commas

QUERY RESULTS:

Result Grid ‘E:E 43 Filter Row:

customer_id rental_date

- 130 2005-05-24 22:53:30

459 2005-05-24 22:54:33

408 2005-05-24 23:03:39

333 2005-05-24 23:04:41

222 2005-05-24 23:05:21

Use line breaks and indentation to make i LU L e
269 2005-05-24 23:11:53

your code more human-readable. = 2005-05.24 233146
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Error Code: 1064. You have an error in ERROR TYPE
your SQL syntax; check the manual that o I

ERROR corresponds to your MySQL server version M ISSI N G / EXT RA CO M MA
MESSAGE for the right syntax to use near 'FROM
rental’ at line 4

~ B SELECT
Error Code 1064 means you’re not :':eur?’[tglmdear’[_édT
WHAT IT follov!//ng SQL syntax. The most common FROM rEntaI;
culprits are an extra comma after your
MEANS final column of your SELECT statement, or

a missing comma between two columns.

Look for the line number at the end of SELECT .
HOW TO your Error Response, in this case line 4. Custtolmdert_ld,
The Response also tells you where your rental_aate
DUBUG syntax error is near, in this case ‘FROM FROM rental:
LIKE A PRO rental’. Find the row, and that part of your

code. These are your best clues.




Result Preview
YOUR ASSIGNMENT:

Result Grid

4 43 Filter Rows: Q Expo
first_name last_name email
y I y; 5 d : I MARY SMITH MARY.SMITH@sakilacustomer.org
m g oin g tO send an emai PATRICIA JOHNSON PATRICIA.JOHNSON@sakilacustomer.org
H LINDA WILLIAMS LINDA.WILLIAMS @sakilacustomer.org
IEttlng our cus tom ers kn ow th ere BARBARA JONES BARBARA.JONES @sakilacustomer.org
has been a management Change ELIZABETH BROWN ELIZABETH.BROWN@sakilacustomer.org
JENNIFER DAVIS JENNIFER.DAVIS @sakilacustomer.org
A . MARIA MILLER MARIA.MILLER@sakilacustomer.org
CO Uld yOU pU” a lISt Of the fIrSt SUSAN WILSON SUSAN.WILSON @sakilacustomer.org
I t d . I MARGARET MOORE MARGARET.MOORE @sakilacustomer.org
nam e/ ast nam e/ ana emai Of DOROTHY TAYLOR DOROTHY.TAYLOR@sakilacustomer.org
p I LISA ANDERS... LISA.ANDERSON@sakilacustomer.org
eaCh Of our cus tom ers: NANCY THOMAS NANCY.THOMAS@sakilacustomer.org
KAREN JACKSON KAREN.JACKSON@sakilacustomer.org

BETTY WHITE BETTY.WHITE @sakilacustomer.org
HELEN HARRIS HELEN.HARRIS @sakilacustomer.org
SANDRA MARTIN SANDRA.MARTIN @sakilacustomer.org

TEST YOUR SKILLS: QUERYING TABLES
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Solution Query
YOUR ASSIGNMENT:

Could you pull a list of the first
name, last name, and email of
each of our customers?”

email
FROM customer;

“I'm going to send an email 0 |

letting our customers know there 1

has been a management change. 2 e SELECT
3 first_name,
4 last_name,
5
6
7

TEST YOUR SKILLS: QUERYING TABLES




SELECT DISTINCT
e When you use SFLECT DISTINCT, BELECT DISTINCT
your result set will return just the ratin
distinct (or unique) values in FROM %ilm

those columns

If you include multiple columns,

your result set will return all

- . ; QUERY RESULTS:
distinct combinations of values

across those columns Result Grid

rating
|PG
G

NC-17
SELECT DISTINCT is a great way to PG-13

quickly see all values in a column R




Result Preview

YOUR ASSIGNMENT:

Result Grid

| !'::1
= |
“My understanding is that we
have titles that we rent for rental_duration
durations of 3, 5, or 7 days.

Could you pull the records of
our films and see if there are
any other rental durations?”

A O N W

TEST YOUR SKILLS: SELECT DISTINCT




Solution Query

YOUR ASSIGNMENT:

“My understanding is that we

have titles that we rent for
durations of 3, 5, or 7 days. SEI.;E&—'F (?Llj?;;: 2»] nCT
Could you pull the records of FROM film

our films and see if there are
any other rental durations?”

TEST YOUR SKILLS: SELECT DISTINCT




THE WHERE CLAUSE

m (Optional) Specifies criteria for filtering the records of your result set

logicalCondition

— _/ ) )
Il WHERE is an optional clause, and always
. o . . comes after your FROM clause and before
This lets the SQL server This /-s .Where you pr?scrlbe the logical any GROUP BY, HAVING, or ORDER BY
know you are about to conditions used to filter your result set clauses (if included)
specify a logical condition
for which rows to include Examples:
. category = * ’
d amount >
. rental_date BETWEEN "AND “ ’

”
(‘Q? Specify multiple filter criteria using AND/OR statements within your WHERE clause
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WHERE OPERATORS

: SELECT
WHERE clauses can filter records customer _id,
using any of these logical operators: rental_id,

& ety & P amount,

payment_date
- FROM payment
FROM payment
= Equals

Does NOT Equal

Greater Than QUERY RESULTS:

Less Than

Result Grid ‘ﬂ 43 Filter Rows: Q

Greater Than Or Equal To

customer_id rental_id amount payment_date
[ - v.oT CLUJITJUT 1O 10V J9

2363 0.99 2005-06-18 13:33:59

Less Than Or Equal To
8074 0.99 2005-07-28 17:33:39
8116 0.99 2005-07-28 19:20:07

BETWEEN A Range Between Two Values
11367 0.99 2005-08-02 18:01:38

1
1
1
1
LIKE Matching a Pattern Like This ! 12250 109 20050818 03:57:29
1 13068 0.99 2005-08-19 09:55:16
1
2

14762 0.99 2005-08-21 23:33:57
9248 0.99 2005-07-30 14:14:11

IN() Equals One of These Values
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WHERE EXAMPLES

MySQL QUERY IN ACTION:

. SELECT
1. Pulling records before or after a customer_id,
date, or between two dates rental_id,
amount,

payment_date
FROM payment

Limiting your result set to include WHERE payment_date > '2006-01-01]

only transactions above a certain
payment amount

QUERY RESULTS:

Filtering your result set to just

records related to certain ResultGrid | i 4% FiterRows:  Q
c = customer_id rental_id amount payment_date

customers, or to certain lines of : e

business g 15813  4.99  2006-02-14 15:16:03
11 11646 0.99 2006-02-14 15:16:03
14 13780 4.99 2006-02-14 15:16:03
15 13798 3.98 2006-02-14 15:16:03
15 13968 0.00 2006-02-14 15:16:03
21 14933 2.99 2006-02-14 15:16:03

22 12222 4.99 2006-02-14 15:16:03
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ERROR

MESSAGE

WHAT IT
MEANS

HOW TO

DUBUG
LIKE A PRO

Error Code: 1064. You have an error in
your SQL syntax; check the manual that
corresponds to your MySQL server version
for the right syntax to use near 'FROM
payment' at line 7

Again, the Error Code 1064 means you’re
not following SQL syntax. In this case,
we’ve tried to apply the WHERE clause
before the FROM, forgetting that WHERE
always comes after FROM.

Look for the line number at the end of
your Error Response, in this case line 7.
The Response also tells you where your
syntax error is near, in this case ‘FROM
payment’. Find the row, and that part of
your code. These are your best clues.

ERROR TYPE

WHERE BEFORE FROM

P~ WN —

B

SELECT

customer_id,

rental_id,

amount,

payment_date
WHERE payment_date > '2006-01-01'
ERON payment o

pP~NOOTRAWN =

SELECT
customer_id,
rental_id,
amount,
payment_date
FROM payment
WHERE payment_date > '2006-01-01'




Result Preview
YOUR ASSIGNMENT:

Result Grid | 1 4% Filter Rows: Q
owy’ e
Id llke to IOOk at payment customer_id rental_id amount payment_date
records for our Iong-term 1 76 2.99 2005-05-25 11:30:37
. 573 0.99 2005-05-28 10:35:23
customers to learn about their es  5oo 0050615005412

1422 0.99 2005-06-15 18:02:53
1476 9.99 2005-06-15 21:08:46
1725 4.99 2005-06-16 15:18:57
2308 4.99 2005-06-18 08:41:48
2363 0.99 2005-06-18 13:33:59
3284 3.99 2005-06-21 06:24:45
4526 5.99 2005-07-08 03:17:05
4611 5.99 2005-07-08 07:33:56

purchase patterns.

Could you pull all payments from
our first 100 customers (based on
customer ID)?”

S N T S S S S S e

TEST YOUR SKILLS: WHERE CLAUSES
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Solution Query
YOUR ASSIGNMENT:

SELECT |
“Id like to look at payment fgr?ttgmgr—'d’
records for our long-term amount, ’
customers to learn about their payment_date
Could you pull all payments from
our first 100 customers (based on ALTERNATIVE OPTIONS:
customer ID) ?” WHERE customer_id <=

WHERE customer_id BETWEEN T AND

TEST YOUR SKILLS: WHERE CLAUSES




WHERE & AND

MySQL QUERY IN ACTION:

_ SELECT
You can include multiple logical custtolm_gr_ld,
ih : rental_id,
conditions in your WHERE clause amount,
using an AND statement payment_date
8 FROM payment
WHERE amount =
Use AND to return records which AND payment_date > '2006-01-01
satisfy all criteria
QUERY RESULTS:
Result Grid ‘H:H 43 FilterRows:  Q
customer_id rental_id amount payment_date
» 5 13209 0.99 2006-02-14 15:16:03
11 11646 0.99 2006-02-14 15:16:03
29 15577 0.99 2006-02-14 15:16:03
33 12277 0.99 2006-02-14 15:16:03
‘ ' 58 15326 0.99 2006-02-14 15:16:03
é Add and remove filtering logic and = 11985 089 |2006-02-14 15:16:03
99 11593 0.99 2006-02-14 15:16:03

compare results to quickly master this 100 15021 099  2006-02-14 15:16:03
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Error Code: 1064. You have an error in ERROR TYPE
your SQL syntax; check the manual that

23{{0] corresponds to your MySQL server version M ISSI N G QU OTATI O N MAR K

MESSAGE for the right syntax to use near "2006-01'
atline 9
18 SELECT
2 customer_id,
3 rental_id,
r 4 amount,
5 d
Error Code 1064 means you’re not 6 FROMPZ:$;2:§ e
following SQL syntax. In this case, a very 7
WHAT IT common example, we have forgotten to °  HERE amount = .99
4 90 AND payment_date > '2006-01-01
MEANS put a quotation mark after the date.
e > |

® SELECT
customer_id,
Look for the line number at the end of rental_id,
HOW TO your Error Response, in this case line 9.
The Response also tells you where your
syntax error is near, in this case the date.
LIKE A PRO Find the row, and that part of your code.

These are your best clues.

amount,

FROM payment

DUBUG

WHERE amount = 0.99
AND payment_date > '2006-01-01"

1
2
3
4
5 payment_date
6
7
8
9




YOUR ASSIGNMENT:

“The payment data you gave
me on our first 100 customers
was great — thank you!

Now I'd love to see just
payments over S5 for those
same customers, since
January 1, 2006.”

Result Preview

Result Grid

19 4% Filter Rows: Q

customer_id rental_id amount payment_date

42 13351
53 11657
60 12489
75 13534

5.98
7.98
9.98
8.97

2006-02-14 15:16:03
2006-02-14 15:16:03
2006-02-14 15:16:03
2006-02-14 15:16:03

TEST YOUR SKILLS: WHERE & AND




Solution Query

YOUR ASSIGNMENT:

SELECT
customer id,
rental_id,

“ amount,
The payment data you gave payment_date

me on our first 100 customers FROM payment
WHERE customer_id <

was great — thank you! AND amount >
AND payment_date > '2006-01-01';

Now I'd love to see just

payments over 55 for those ALTERNATIVE OPTIONS:
same customer. s, since You can add the three filters in any order without
Janua ry 1’ 2006 ” changing the outcome, and can define the

customer_id filter in a number of different ways.

As long as you see the 4 records shown on the
previous slide, you’re good to go!

TEST YOUR SKILLS: WHERE & AND

*Copyright 2019, Excel Maven & Maven Analytics, LLC



WHERE & OR

MySQL QUERY IN ACTION:

SELECT
You can include multiple logical fgﬁgﬂﬁf—'d’
conditions in your WHERE clause amount,
: payment_date
using an OR statement FROM payment

WHERE customer _id =
OR customer_id =

Use OR to return records which OR customer_id = =9;
satisfy any criteria
QUERY RESULTS:
Result Grid ‘ 14 4% FilterRows:  Q
customer_id rental_id amount payment_date
-5 731 0.99  2005-05-29 07:25:16
5 1085 6.99 2005-05-31 11:15:43
5 1142 1.99 2005-05-31 19:46:38
} 5 1502 3.99  2005-06-15 22:03:14
é You can use AND and OR together in the = o e
same WHERE clause. This is powerful! 5 2570 299  2005-06-19 04:20:13
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YOUR ASSIGNMENT:

“The data you shared previously
on customers 42, 53, 60, and 75
was good to see.

Now, could you please write a
query to pull all payments from
those specific customers, along
with payments over S5, from
any customer?”

Result Preview

Result Grid

customer_id rental_id amount payment_date

4 4% Filter Rows: Q

1185
1476
4526
4611
6163
15315
5755
7376
7459
8230

5.99
9.99
5.99
5.99
7.99
5.99
6.99
5.99
5.99
5.99

2005-06-15 00:54:12
2005-06-15 21:08:46
2005-07-08 03:17:05
2005-07-08 07:33:56
2005-07-11 10:13:46
2005-08-22 20:03:46
2005-07-10 12:38:56
2005-07-27 15:23:02
2005-07-27 18:40:20
2005-07-29 00:12:59

TEST YOUR SKILLS: WHERE & OR
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Solution Query
YOUR ASSIGNMENT:

SELECT

. , customer_id,
The data you shared previously rental_id,
amount,

on customers 42, 53, 60, and 75 payment_date
was good to see. FROM payment

WHERE amount >

' OR customer_id =

Now, could you please write a OR austomer id =
query to pull all payments from OR customer_id =
those specific customers, along OR customer_id =
with payments over S5, from
any customer?” ALTERNATIVE OPTIONS:

The logic in this WHERE can be written in any order.

TEST YOUR SKILLS: WHERE & OR




If you find yourself writing
multiple OR conditions that
reference different values in the

same column, you can use IN() to

save some time

The two queries shown at the
right produce identical results,
but the second version is easier
to read (and write!)

'
é Using IN saves time, and will make it
easier to read your query later

MySQL QUERY IN ACTION:

SELECT
customer _id,
rental_id,
amount,
payment_date
FROM payment
WHERE amount >

customer |
OR customer _id
OR customer_id =
OR customer_id =

\

These two queries do the exact same thing

SELECT
customer id,
rental_id,
amount,
payment_date

FROM payment

OR customer_id IN (+2,52,50,75) |
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Error Code: 1054. Unknown column ERROR TYPE

UNKNOWN COLUMN

‘cusotmer _id' in 'where clause'

ERROR

MESSAGE

_ SELECT
customer_id,
Error Code 1054 means you’re telling the ;?rr]‘gﬂﬁl[d’
SQL server to use a column that it cannot paymer;t_date
WHAT IT find. The most common reasons: RRH%“AE%{I"SE%Q dIN(
MEANS - o
* You’ve misspelled the column name
e That column is not in this table
- » |
SELECT
Read the column name provided in the ?:r?ttgln}?:lr_ld’
HOWTO Response. If it looks like a misspelling, find amount,
the misspelling in your code and fix it. If payment_date
DUBUG the column appears spelled correctly, EVRHOERAE%{E%% er_id IN(
LIKE A PRO check to make sure that column exists in B s

the table you are using.




THE LIKE OPERATOR

LIKE Allows you to use pattern matching in your logical operators (instead of exact matching)

patternToLookFor
- /)
hd Capitalization matters. When you
LIKE tells SQL that This is where you define the pattern. The “%” \S,\?iﬁcclf)ynzi;aelru*cehzoclsc}taﬁ?zr;:ir;Seor:er
you’re prescribing a before and after the text is a type of wildcard orovided in your S QFI)_ cta temenzl
pattern instead of an (along with “_”) '
exact number or string
h ¢ Examples :

of characters . name Denise%’ -- records where name starts with ‘Denise’, with any number of characters after

. description fancy%'’ -- records that contains ‘fancy’, with any characters before OR after

. name Johnson’ -- records that end with ‘Johnson’, with any number of characters before

. first_name erry’ -- records that end with ‘erry’, with exactly one character before (i.e. Terry, Jerry)

*

7

" NOT LIKE can also be used to filter out (rather than keep) records where values match a pattern you provide,
and uses the same wildcards and capitalization rules as LIKE
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WILDCARD EXAMPLES

How SQL Evaluates Logic

column =
‘value’

column LIKE
‘pattern%’

column LIKE
‘%pattern’

column LIKE
‘%pattern%’

column LIKE
‘pattern_’

column LIKE
‘ pattern’

column LIKE
‘ pattern_’

TRUE if the value in the column matches your
value exactly (nothing before or after)

TRUE if the first characters in the column match
your pattern, even if they are followed by others

TRUE if the last characters in the column match
your pattern, even if they are preceded by others

TRUE if any characters in the column match your
pattern, even if there are extra characters before
or after

TRUE if the first characters in the column match
your pattern, even if they are followed by exactly
1 other character

TRUE if the last characters in the column match
your pattern, even if they are preceded by exactly
1 other character

TRUE if any characters in the column match your
pattern, even if there is exactly 1 character before
or after

MySQL QUERY IN ACTION:

SELECT

title,
description
FROM film
WHERE description LIKE '%Dentist%'

QUERY RESULTS:

Result Grid {1 4% FilterRows: Q Export: E
title description
AFRICAN EGG A Fast-Paced Documentary of a Pastry Chef And a Dentist who must Pursue a Forensic Psychologist in The Gulf of Mexico
ALI FOREVER AAction-Packed Drama of a Dentist And a Crocodile who must Battle a Feminist in The Canadian Rockies
AMISTAD MIDSUMMER A Emotional Character Study of a Dentist And a Crocodile who must Meet a Sumo Wrestler in California
ANACONDA CONFESSIONS A Lacklusture Display of a Dentist And a Dentist who must Fight a Girl in Australia
ARSENIC INDEPENDENCE A Fanciful Documentary of a Mad Cow And a Womanizer who must Find a Dentist in Berlin
AUTUMN CROW A Beautiful Tale of a Dentist And a Mad Cow who must Battle a Moose in The Sahara Desert
BLADE POLISH A Thoughtful Character Study of a Frisbee And a Pastry Chef who must Fight a Dentist in The First Manned Space Station
BLINDNESS GUN A Touching Drama of a Robot And a Dentist who must Meet a Hunter in A Jet Boat
BOILED DARES A Awe-Inspiring Story of a Waitress And a Dog who must Discover a Dentist in Ancient Japan

BOWFINGER GABLES
BROOKLYN DESERT
CENTER DINOSAUR
CHOCOLAT HARRY
CIRCUS YOUTH
CLONES PINOCCHIO
COLDBLOODED DARLING
CONNECTICUT TRAMP
CRUELTY UNFORGIVEN
CURTAIN VIDEOTAPE
DARES PLUTO

DATE SPEED

A Fast-Paced Yarn of a Waitress And a Composer who must Outgun a Dentist in California

A Beautiful Drama of a Dentist And a Composer who must Battle a Sumo Wrestler in The First Manned Space Station
A Beautiful Character Study of a Sumo Wrestler And a Dentist who must Find a Dog in California

A Action-Packed Epistle of a Dentist And a Moose who must Meet a Mad Cow in Ancient Japan

A Thoughtful Drama of a Pastry Chef And a Dentist who must Pursue a Girl in A Baloon

A Amazing Drama of a Car And a Robot who must Pursue a Dentist in New Orleans

A Brilliant Panorama of a Dentist And a Moose who must Find a Student in The Gulf of Mexico

A Unbelieveable Drama of a Crocodile And a Mad Cow who must Reach a Dentist in A Shark Tank
A Brilliant Tale of a Car And a Moose who must Battle a Dentist in Nigeria

A Boring Reflection of a Dentist And a Mad Cow who must Chase a Secret Agent in A Shark Tank

A Fateful Story of a Robot And a Dentist who must Defeat a Astronaut in New Orleans

A Touching Saga of a Composer And a Moose who must Discover a Dentist in AMySQL Convention
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YOUR ASSIGNMENT:

“We need to understand the
special features in our films.
Could you pull a list of films which
include a Behind the Scenes
special feature?”

Result Preview

Result Grid [/ 4% FilterRows: Q Export: E

title

ACADEMY DINOSAUR
AFFAIR PREJUDICE
ALAMO VIDEOTAPE
ALl FOREVER

ALICE FANTASIA
ALIEN CENTER
ALONE TRIP

ALTER VICTORY
AMADEUS HOLY
AMELIE HELLFIGHTERS
AMERICAN CIRCUS
AMISTAD MIDSUMMER
ANALYZE HOOSIERS
ANONYMOUS HUMAN
ANTHEM LUKE
ANYTHING SAVANNAH

special_features

Deleted Scenes,Behind the Scenes
Commentaries,Behind the Scenes
Commentaries,Behind the Scenes

Deleted Scenes,Behind the Scenes
Trailers,Deleted Scenes,Behind the Scenes
Trailers,Commentaries,Behind the Scenes
Trailers,Behind the Scenes

Trailers,Behind the Scenes
Commentaries,Deleted Scenes,Behind the Sce...
Commentaries,Deleted Scenes,Behind the Sce...
Commentaries,Behind the Scenes
Commentaries,Behind the Scenes
Trailers,Behind the Scenes

Deleted Scenes,Behind the Scenes

Deleted Scenes,Behind the Scenes
Trailers,Deleted Scenes,Behind the Scenes

TEST YOUR SKILLS: LIKE W/ WILDCARDS
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Solution Query
YOUR ASSIGNMENT:

“We need to understand the
special features in our films.

Could you pull a list of films which SELE:T,HE

1 ’
include a Behind the Scenes special_features
special feature?” it e

WHERE special_features LIKE '%Behind The Scenes%'

TEST YOUR SKILLS: LIKE W/ WILDCARDS



THE GROUP BY CLAUSE

GROUP BY (Optional) Specifies how to group the data in your results

columnName, otherColumnName

- _
/ Y

This lets the SQL server This is where you prescribe which column(s) the _ _
know you are about to server will use to group your data. You can use GROUP BY is optional, and comes after
. . . any WHERE, and before any HAVING or
specify how you want your multiple columns for grouping if needed. ,
ORDER BY clauses in your query
result set to be grouped
Examples:

. category

. store_location

. store_location, category

-~
(Q? GROUP BY is great for comparing different segments of your data (similar to Pivot Tables in Excel)
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GROUP AGGREGATION

GROUP BY allows us to perform SEr;ItEir?J
segment analysis on our data at CcOu r:lT(fiIm_id)
various levels of granularity FROM film
GROUP BY
rating

Combine GROUP BY with
aggregate functions (like COUNT
or SUM) to specify how values
are summarized for each group

QUERY RESULTS:

Result Grid ’E:E D
rating COUNT(film_id)

» PG 194

G 178

‘ ' NC-17 210
é Aggregate functions serve the same purpose PG-13 223
as summarization modes in a Pivot Table R 195




ERROR

MESSAGE

WHAT IT
MEANS

HOW TO

DUBUG
LIKE A PRO

Error Code: 1140. In aggregated query
without GROUP BY, expression #1 of
SELECT list contains nonaggregated
column

Error Code 1140 means you’re using an
aggregate function, but also included
some non-aggregated column (in this case
ratings) and haven’t included it in a
GROUP BY

Look at the expression # provided in the
error response to quickly identify the
column that is causing the error. Add that
column to a GROUP BY.

Think “Dimensions” vs “Metrics”. Make
sure all Dimensions are in your GROUP BY.

ERROR TYPE

NON-AGGREGATED COLUMN

SELECT
rating,

COUNT (Film_id) «—

FROM film

SELECT
rating,
COUNT(film_id)
FROM film
GROUP BY
rating




COMMENTS & ALIASES

MySQL QUERY IN ACTION:

-- SQL single line comment

SELECT
ting,
Comments can be added to your — E?OITJQNT(fiImid;I |
. . comments. COUNT((film_idf AS films_with_this_rating
code using “--” or “/*”, which tells suskips  FROM fim N
SQL to ignore those lines these lines rating This is an example of an “alias”

f*

° Comments can apply to entire lines, \, Above starts a multi-line comment.
portions Of 3 Iine, or multiple Iines Eolow ends a multi-line comment.

Aliases allow you to assign a

iald i ERY RESULTS:
custom name to a field in your Qu SULTS
result set, using an AS statement qesuitorid | €8 &% Fitsrkows: [ G o
rating | COUNT(film_id) Jffilms_with_this_rating
- PG 194 194
G 178 178
NC-17 | 210 210

PG-13 | 223

223
w2 ) , R 195 195
Commenting make queries much more

human readable -- use them often! Assigning an alias does NOT change the resulting values
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Result Preview
YOUR ASSIGNMENT:

14 4% Filter Rows: Q

Result Grid

“I need to get a quick overview

Of how long our movies tend to rental_duration films_with_this_rental_duration

6 212
be rented out for. 3 203
Could you please pull a count of ; 121
titles sliced by rental duration?” 4 203

BONUS: USE AN ALIAS TO MATCH THE COLUMN NAMES

TEST YOUR SKILLS: GROUP BY




Solution Query

YOUR ASSIGNMENT:

“I need to get a quick overview

of how long our movies tend to CELECT
be rented out for. rental_duration,
COUNT((film_id) AS films_with_this_rental_duration
FROM film
Could you please pull a count of GROUP BY

titles sliced by rental duration?” enta_duration

TEST YOUR SKILLS: GROUP BY




MULTIPLE GROUP BY

MySQL QUERY IN ACTION:

SELECT
You can use GROUP BY with rating, _
. rental_duration,
multiple columns at once, by COUNT (film_id) AS count_of_films-
listing the columns and separating EE%"S@E‘Y
them with a comma rating,

rental_duration

 This allows you to create groups
and sub-groups in your result set,

(just like specifying multiple row

or column labels in a PivotTable!) ResultGrid | (] ¥ FiterRows:

rating rental_duration count_of_films
PG 39
G 49
NC-17 40
G 33
G 39
PG 36
PG-13 50
Group by customer segment, and add a R 27

time dimension to create cohort trends asdL =

O WooWwoo~NwWwo
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AGGREGATE FUNCTIONS

SELECT
. rating,
The powerful functions below can COU?NT(ﬁLm_ig) pﬁs Counhof_f”ms,
. MIN(length) AS shortest_film,
all be used with GROUP BY to MA)g(Ier?gtl'{) AS longest_film,

AVG(length) AS average_length_of_film,

provide group-level summaries

AVG(rental_duration) AS average_rental_duration

m Purpose EFIE%%I\[/JII’IIQY Note the application of aliases to make

ratin the output easier to interpret
COUNT/() Count of Records g
Skips NULL, except COUNT(*)

COUNT Count of Distinct Values
DISTINCT()  Skips NULL values QUERY RESULTS:

Finds the Smallest Value

MIN() Skips NULL values
. Result Grid 1 4% Filter Rows: Export:
Finds the Largest Value , | , S Sewr e H |
MAX() . rating count_of_films shortest_film longest_film average_length_of_film average_rental_duration
Sklps NULL VG/UES PG 194 46 185 112.0052 5.0825
G 178 47 185 111.0506 4.8371
AVG() Average of All Values NC-17 210 46 184 113.2286 5.1429
SkIpS NULL VG/UGS PG-13 223 46 185 120.4439 5.0538
R 195 49 185 118.6615 47744

SUM of All Values

Treats NULL values as Zero

SUM()
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Result Preview
YOUR ASSIGNMENT:

Result Grid | /] 43 Filter Rows: Q Export: =[5
”I’m Wondering If We Charge more replacement_cost number_of _films cheapest_rental most_expensive_rental average_rental
for a rental when the replacement = i 056 e 250000
27.99 53 0.99 4.99 2.839057
cost is h igth. 26.99 46 0.99 4.99 2.990000
25.99 43 0.99 4.99 2.850465
24.99 38 0.99 4.99 3.147895
Can you help me pull a count of Py = 050 90 avezrer
films, along with the average, 090 o 059 99 2910025
min, and max rental rate, = - = = .
grouped by replacement cost?” BONUS: USE ALIASES TO MATCH THE COLUMN NAMES

TEST YOUR SKILLS: AGGREGATE FUNCTIONS
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YOUR ASSIGNMENT:

“I’'m wondering if we charge more
for a rental when the replacement
cost is higher.

Can you help me pull a count of
films, along with the average,
min, and max rental rate,
grouped by replacement cost?”

TEST YOUR SKILLS: AGGREGATE FUNCTIONS

Solution Query

SELECT
replacement_cost,
COUNT((film_id) AS number_of_films,
MIN(rental_rate) AS cheapest_rental,
VIAX(rental_rate) AS most_expensive_rental
AVG(rental_rate) AS average_rental

FROM film

GROUP BY
replacement_cost

), Excel Maven &

Maven Analytics, LLC



THE HAVING CLAUSE

HAVING (Optional) Specifies group-filtering criteria for filtering your results

logical condition

—

This is where you specify the filtering logic
that you want applied to your group-level
aggregated metrics.

HAVING can only be used with GROUP BY.
If you are trying to filter your results, but
aren’t grouping with GROUP BY, then you

Examples: should use a WHERE clause instead.
. (*)>1
. (payment) > 10
. (rental_date) < 2005-05-25’

’
@: HAVING is a great way to limit your results to the most important groups for your business. For example,
you can limit results to customers with total payments above a certain amount, or to your most-rented films.
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HAVING MySQL QUERY IN ACTION:
SELECT
HAVING is an optional clause you customer_id,
can use with GROUP BY to limit COUNT(*) AS total_rental
. FROM rental
your result set to groups which T
satisfy certain logical criteria customer_id

HAVING COUNT(x) >= 30

QUERY RESULTS:

ResultGrid [[[] 4} Filter

HAVING comes after the GROUP

BY clause and before ORDER BY, if
you are sorting your results (we’ll
cover this next)

customer_id total_rentals
» 1 32

5 38
7 33
15 32
20 30
21 35
23 30
26 34
27 31
28 32
29 36
30 34
35 32

38 34
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Result Preview
YOUR ASSIGNMENT:

“Id like to talk to customers that Result Grid | 4) Filter
have not rented much from us to

understand if there is something customer_id total_rentals
we could be doing better. 61 14

Could you pull a list of 110 14
customer_ids with less than 15 281 14

rentals all-time?” 318 12

TEST YOUR SKILLS: HAVING




Solution Query
YOUR ASSIGNMENT:

“Id like to talk to customers that SELECT
have not rented much from us to customer_id,
understand if there is something COUNT(x) AS total_rentals
we could be doing better. FROM rental
Could you pull a list of GROUEAEY
customer _ids with less than 15 customer_1id
rentals all-time?” HAVING
COUNT(x) < 15

TEST YOUR SKILLS: HAVING




THE ORDER BY CLAUSE

ORDER BY (Optional) Specifies the order in which your query results are displayed

columnName, otherColumnName

- _
/ Y

This lets the SQL server This is where you prescribe which column(s) to use ORDER BY is optional, and is always the
know you are about to to sort your data (default is ascending order) last clause of “The Big 6”. It comes after
specify how you want to £ les: any WHERE, GROUP BY, or HAVING clauses
d t) the records xampres: if included
order (ortsor . amount (if included)
returned in your result set . created date
. created date amount

> ‘

- When you use ORDER BY with multiple criteria (see the third example above), the server will prioritize

sorting the data based on first column specified, then use additional columns as tiebreakers
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MySQL QUERY IN ACTION:

ORDER BY

SELECT
SQL lets you sort your results by customer_id,
including ORDER BY after your rental_id,
amount,
FROM clause (and after your payment_date

FROM payment
ORDER BY amount DESC,;

QUERY RESULTS:

WHERE, GROUP BY, and HAVING
clauses, if applicable)

ORDER BY defaults to ascending
order (low to high), but can be

modified to sort in descending ResultGrid | [[] €% FiterRows:  Q
. customer_id rental_id amount payment_date

Order by addlng DESC after the + 195 16040 11.99 2005-08-23 22:19:33
13 8831 11.99 2005-07-29 22:37:41

column reference 25 266 1199 2005067235121
116 14763 11.99 2005-08-21 23:34.00
237 11479 11.99 2005-08-02 22:18:13
196 106 11.99 2005-05-25 18:18:19
592 3973 11.99 2005-07-06 22:58:31
204 15415 11.99 2005-08-22 23:48:56
591 4383 11.99 2005-07-07 20:45:51
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Result Preview
YOUR ASSIGNMENT:

“Id like to see if our longest films Result Grid | I 4V Filter Rows: Q
also tend to be our most title length rental_rate
expensive rentals. CHICAGO NORTH 185  4.99
CONTROLANTHEM 185  4.99
Could you pull me a list of all film DARN FORRESTER 185  4.99
titles along with their lengths GANGS PRIDE 185 299
d rental rates, and sort them HOME PITY 185 4.99
- g MUSCLE BRIGHT 185  2.99
from longest to shortest?” POND SEATTLE 185 |2.99
SOLDIERS EVOLUTION 185  4.99

TEST YOUR SKILLS: ORDER BY




Solution Query
YOUR ASSIGNMENT:

“Id like to see if our longest films
also tend to be our most SELECT

: title,
expensive rentals. length,
Could you pull me a list of all film rental_rate
titles along with their lengths FROM film
and rental rates, and sort them ORDER BY length DESC;

from longest to shortest?”

TEST YOUR SKILLS: ORDER BY




RECAP: THE “BIG 6” ELEMENTS OF A SQL SELECT STATEMENT

Identifies the column(s) you want your
SELECT i (s)y Y

columnName
query to select for your results

Identifies the table(s) your query will pull

data from tableName

(Optional) Specifies record-filtering criteria

for filtering your results Ioglca ICondition

(Optional) Specifies how to group the data
GROUP BY in your results columnName

(Optional) Specifies group-filtering criteria . .y
HAVING for filtering your results logicalCondition

(Optional) Specifies the order in which your

query results are displayed COl umnName

ORDER BY
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THE CASE STATEMENT

CASE Allows you to process a series of IF/THEN logical operators in a specific order

logicl valuel logic2 value2 value3
— _J
/ '
Every CASE statement This is where you define your logical operators

CASE statements execute in the

begins with CASE, ends with  and the values you want assigned when met. .
order they appear; if a record

END, and contains at least

: Example: satisfies more than one logical
one THEN/WHEN pair. condition, the record will be assigned
category IN (‘horror’, 'suspense’) ‘too scary’ by the first THEN statement
length > 90 ‘too long’

‘we should see it’

G | often use my ELSE condition as a catch all, and write something like “Oops...check logic!”
' This helps me quickly see if | forgot to include any conditions in my CASE statement (examples to follow)
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CASE STATEMENTS

CASE Statements allow you to use
conditional logic to specify how
your results should be calculated
for various cases

One of the most common
application for CASE is to “bucket”
values, as shown here 2

When values feel too granular or noisy, CASE
can help you roll them up to a higher level

MySQL QUERY IN ACTION:

SELECT DISTINCT
length,
CASE

WHEN length < 60 THEN 'under 1 hr'
WHEN length BETWEEN 60 and 90 THEN '1-1.5 hrs'
WHEN length > 90 THEN 'over 1.5 hrs'
ELSE 'uh oh...check logic!'
END As length_bucket

FROM film

QUERY RESULTS:

ResultGrid [/ 4% |

length length_bucket

» 86
48
50
117
130
m 169
62

1-1.5 hrs
under 1 hr
under 1 hr
over 1.5 hrs
over 1.5 hrs
over 1.5 hrs
1-1.5 hrs
under 1 hr
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CASE STATEMENTS

MySQL QUERY IN ACTION:

SELECT DISTINCT

. length,
The top WHEN/THEN pair executes CASE
. . WHEN length < 60 THEN 'under 1 hr'
fIrSt' If true’ the CASE IS Complete' If WHEN length BETWEEN 60 and 9@ THEN ‘1-1.5 hrs'
not, it continues testing each ‘:'::: 16;9t: > 9‘3 T‘:ET ‘over 1.5 hrs'
o . . 'uh oh...chec ogic!'

condition until the END is reached END As length_bucket

FROM film

If multiple WHEN/THEN conditions
are true, the upper-most condition
determines the value, since it’s the
first to be evaluated (top to bottom)

CASE STATEMENT EXECUTION PROCEDURE:

LENGTH | CASE STATEMENT EVALUATION PROCESS ILLUSTRATED

52 1. length < 60 = TRUE =» return ‘under 1 hr

If no conditions are satisfied when e 1 length<60=FALSE > try next condition
2. length BETWEEN 60 AND 90 = TRUE = return ‘1-1.5hrs’
the CASE reaches the END, a NULL e = e
T 1. length < 60 = FALSE =» try next condition
value will be returned 125 2. length BETWEEN 60 AND 90 = FALSE => try next

3. length > 90 = TRUE =» return ‘over 1.5hrs’
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CASE WITH ELSE

MySQL QUERY IN ACTION:

SELECT DISTINCT

length,
In this CASE, our buckets are not CAsg

mutually exclusive or collectively
exhaustive

WHEN length < 60 THEN 'under 1 hr'
‘ WHEN length < 90 THEN '1-1.5 hrs' ‘

WHEN length > 120 THEN ‘over 2 hrs'
ELSE 'uh oh...check logic!’

END As length_bucket

Notice how 48 and 50 get assigned FROM film

to ‘under 1 hr’ by the first condition,

even though they also satisfy the
any of the given criteria Result Grid (/| 4% Filter

second, and that 117 doesn’t satisfy

length length_bucket

» 86 1-1.5 hrs

48 under 1 hr

50 under 1 hr
‘ _ | 117 uhoh..checklogic! |
§ Include an error message using an ELSE 130 over 3 hrs

statement to see if you missed any logic . 169  over2hrs
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CASE OPERATORS

SELECT DISTINCT

title,
CASE can work with the same set of L |
. . WHEN rental_duration <= 4 THEN 'rental_too_short'
|0g|ca| operators that we used with WHEN rental_rate >= 3.99 THEN 'too_expensive'
WHEN rating IN ('NC-17','R') THEN 'too_adult’
our WHERE statements: WHEN length NOT BETWEEN 60 AND 90 THEN 'too_short_or_too_long'

WHEN description LIKE 'SSharks' THEN 'nope_has_sharks'
ELSE 'great_reco_for_my_niece'

FROM film

= Equals

Does NOT Equal

——— QUERY RESULTS:

LeSS Th an title fit_for_recommendation
&/\CADEMY DINOSAUR

ACE GOLDFINGER rental_too_short
Greater Than Or Equal To ADAPTATION HOLES foo_adu
AFFAIR PREJUDICE too_short_or_too_long
Less Than Or Equal To AFRICAN EGG too_short_or_too_long
AGENT TRUMAN rental_too_short
AIRPLANE SIERRA too_expensive
BETWEEN A Range Between Two Values et e
. . . ALABAMA DEVIL rental_too_short
LIKE Matching a Pattern Like This ALADDIN CALENDAR  too_expensive

ALAMO VIDEOTAPE too_short_or_too_long
ALASKA PHANTOM h I
IN() Equals One of These Values D FOREVER oETON0 Ro-r0

rental_too_short
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Result Preview
YOUR ASSIGNMENT:

Result Grid | - 4% Filter Rows: Q
first_name last_name store_and_status
“I'd like to know which store each SR s B ST
PATRICIA  JOHNSON store 1 active
customer goes to, and whether or LINDA  WILLIAMS store 1 active
. BARBARA JONES store 2 active
not they are active. ELIZABETH BROWN  store 1 active
JENNIFER DAVIS store 2 active
s 0 MARIA MILLER store 1 active
Could you pull a list of first and e A R bl
last names of all customers, and MARGARET |MOORE _stora 2 active
. DOROTHY TAYLOR store 1 active
label them as either ‘store 1 LISA ANDERS... store 2 active
. e . . - NANCY THOMAS  store 1 active
CICtlve, store 1 InaCtlve, store 2 KAREN JACKSON store 2 active
. Vs / 2 . . o X4 BETTY WHITE store 2 active
active, or ‘store Z inactive’: HELEN HARRIS  store 1 active
SANDRA MARTIN store 2 inactive
DONNA THOMPS... store 1 active

TEST YOUR SKILLS: CASE STATEMENTS
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Solution Query
YOUR ASSIGNMENT:

SELECT
first_name,

“Id like to know which store each ast_name;
customer goes to, and whether or WHEN Store 1 = 1 AND ctive = 0 THEN ‘store 1 e o
WHEN store_id = 2 AND active = 1 THEN 'store 2 active'

not they are active. WHEN store_id = 2 AND active = 0 THEN 'store 2 inactive'
ELSE 'oops...check logic!'

END AS store_and_status

Could you pull a list of first and
last names of all customers, and
label them as either ‘store 1

FROM customer

ALTERNATIVE OPTIONS:
. )/ . . )/
active 4 store 1 Inactive & store 2 There are a number of ways to write a valid CASE statement
active: or ‘store 2 inactive’?” that produces the same results. If you can produce the correct

values for these 4 buckets, you’re good to go!

TEST YOUR SKILLS: CASE STATEMENTS
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PRO TIP: “PIVOTING” DATA WITH COUNT & CASE

(o A0 IS Excel’s ability to pivot to columns can be replicated in SQL using COUNT and CASE

Excel makes it very easy to “pivot” data on two dimensions.

Here we’re breaking down the count of inventory_id by film_id (rows) and store_id MySQL can do the same thing using COUNT
(columns) to quickly see how many copies of each film we have at each store: functions inside of a CASE statement:

Inventory Table Excel Pivot Table MySQL CASE STATEMENT

J - M | @& D i = i i v & 3 imi 1 =
[ 1 ﬁl 8. ‘ ‘ (V%] %) ‘ Lit w [ JoX ) PivotTable Fields = I1g §I FB8 0|8 C @ | umittosoooorows [ | 45 | € Q (1] ()
1 4 4 8
2 e SELECT* 2 3 3] FIELD NAME Q 2% imia
3 FROM inventory 3 ) 4 | 4 COUNT(CASE WHEN store_id = | THEN inventory_id ELSE NULL END) AS store_1_copies,
e A 4 3 7 PE— ‘ 5 COUNT(CASE WHEN store_id = © THEN inventory_id ELSE NULL END) AS store_2_copies,
¥ 5 3 3 e 1 BOth methOdS yle/d s FH%%UﬁJém\.;;ﬂory_ld) AS total_copies
Result Grid | HH 4) Filter Rows: Q 6 33 6 ) ‘ . . 8  GROUPBY
7 2 3 sl © store_id , identical results 9 film_id
inventory... ~ film_id store_id last_update ; s : : last_update | }? O?iﬁnfjd?y
1 1 1 2006-02-15 05:09:17 10 4 3 7 , T
2 1 1 2006-02-15 05:09:17 11 4 3 70 ¥ Filters 1l Columns ‘ N
| i E il H E 1
3 1 1 2006-02-15 05:03:17 E: - : store.id ‘ W sl
4 1 1 2006-02-15 05:09:17 he 5 4 : I film_id store_1_copies store_2_copies total_copies
1 4 4 8
5 1 2 2006-02-15 05:09:17 16 2 2 4 - 3
6 1 2 2006-02-15 05:09:17 L = 5 2 30 4 4
7 1 2 2006-02-15 05:09:17 ks © 3 E s 2 7
8 1 2 2006-02-15 05:09:17 2 3 3 5 3 3 5
9 2 2 2006-02-15 05:08:17 » . 5 72 3 5
10 2 2 2006-02-15 05:03:17 2 3 2 sl = rows Y valies ‘ A > =
1 2 2 2006-02-15 05:09:17 24 4 o oot 0 4 3 7
12 3 2 2006-02-15 05:09:17 E il B S "o 3 7
13 3 2 2006-02-15 05:09:17 2 4 4 bl 2 4
14 3 2 2006-02-15 05:09:17 28 3 3 5 2 s 6
15 3 2 2006-02-15 05:09:17 . ; 3 102 2 ‘
16 4 1 2006-02-15 05:09:17 3 & W 8 o ;
17 4 1 2006-02-15 05:09:17 32 2 2 19 4 2 6
vy 34 4 4
18 & 1 2006-02-15 05:08:17 35 4 3 7 Drag fields between areas Z? : 3 :
19 4 1 2006-02-15 05:09:17 3 PR 7 CEEmF . ;
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CASE & COUNT

Excel makes it easy to pivot data
into columns and rows

We can do the same thing in
MySQL by using GROUP BY,
combined with the “CASE Pivot”

When CASE Pivoting, we use
COUNT() and only count records
that match a certain criteria

Use GROUP BY to define your row
labels, and CASE to pivot to columns

MySQL QUERY IN ACTION:

SELECT
film_id,
COUNT(CASE WHEN store_id =1 THEN inventory_id ELSE NULL END) AS store_1_copies,
COUNT(CASE WHEN store_id = 2 THEN inventory_id ELSE NULL END) AS store_2_copies,
COUNT(inventory_id) AS total_copies

FROM inventory

GROUP BY
film_id

ORDER BY
film_id;

ORIGINAL TABLE: QUERY RESULTS:

(e ‘ v ¥ 8.0 QOm® ‘ Li Result Grid | [l] 4% Filter Rows: Q
; o ISELECT * film_id store_1_copies store_2_copies total_copie
3 FROM inventory 1 4 4 8
6 lom 2 0 3 3
Result Grid ‘ HH 4 Filter Rows: Q 3 0 4 4
inventory... ~ film_id store_id last_update & E . v
> 1 1 2006-02-15 05:09:17 s 0 3 3
2 1 1 2006-02-15 05:09:17 g = = =
3 1 1 2006-02-15 05:09:17 7 2 3 s
4 1 1 2006-02-15 05:09:17 8 0 4 4
5 1 2 2006-02-15 05:09:17 9 3 2 5
6 1 2 2006-02-15 05:09:17 10 4 3 7
7 1 2 2006-02-15 05:09:17 1 4 3 7
8 1 2 2006-02-15 05:09:17 12 3 4 %
9 2 2 2006-02-15 05:09:17 13 0 4 4
" 2 5 sestsoemer LI : ’
12 3 2 2006-02-15 05:09:17 :g 2 2 ;
13 3 2 2006-02-15 05:09:17 3 3
14 3 2 2006-02-15 05:09:17 18 3 3 &
15 3 2 2006-02-15 05:09:17 19 4 2 6
16 4 1 2006-02-15 05:09:17 20 3 0 3
17 4 1 2006-02-15 05:09:17 21 2 4 8
18 4 1 2006-02-15 05:09:17 22 4 3 7
19 4 1 2006-02-15 05:09:17 23 3 2 5
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Result Preview

YOUR ASSIGNMENT:

“I'm curious how many inactive

customers we have at each store. Result Grid | [ 4% Filte
Could you please create a table to store_id active inactive
count the number of customers 1 318 8

broken down b.y store_id (/n 5 266 v

rows), and active status (in

columns)?”

TEST YOUR SKILLS: CASE & COUNT




Solution Query
YOUR ASSIGNMENT:

“I'm curious how many inactive
SELECT
customers we have at each store. first_name,
last name,
CASE
Could you please create a table to WHEN store_id = 1 AND active = 1 THEN 'store 1 active'
WHEN store_ig = QHB ac’{ive = $EEH 's:[[ore 12 ine;_ctive'
WHEN st = ctive = 'store 2 active'
Count the number Of Customers WHE[\! 2t8;2:=d = AN_D ;ctive = 0 THEN 'store 2 inactive'
broken down by store_id (in END AS store and. statis
rows), and active status (in FROM customer
columns)?”

TEST YOUR SKILLS: CASE & COUNT
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INTRODUCING THE MID COURSE PROJECT

THE The company’s insurance policy is up for renewal and the insurance company’s underwriters
SITUATION need some updated information from us before they will issue a new policy.

THE Use MySQL to:

OBJECTIVE Leverage your SQL skills to extract and analyze data from various tables in the Maven
Movies database to answer the underwriters’ questions. Each question can be answered
by querying just one table. Part of your job as an Analyst is figuring out which table to use.
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INTRODUCING THE MID COURSE PROJECT

THE ' Dear Maven Movies Management,
LETTER
In our review of your policy renewal application, we have realized
that your business information has not been updated in a number
of years.

In order to accurately assess the risk and approve your policy
renewal, we will need you to provide all of the following
information.

Sincerely,
Joe Scardycat, Lead Underwriter



MID COURSE PROJECT QUESTIONS

We will need a list of all staff members, including their first and last names, email addresses, and the store
identification number where they work.

We will need separate counts of inventory items held at each of your two stores.

We will need a count of active customers for each of your stores. Separately, please.

In order to assess the liability of a data breach, we will need you to provide a count of all customer email
addresses stored in the database.
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© ©0 0 O

MID COURSE PROJECT QUESTIONS

We are interested in how diverse your film offering is as a means of understanding how likely you are to
keep customers engaged in the future. Please provide a count of unique film titles you have in inventory at
each store and then provide a count of the unique categories of films you provide.

We would like to understand the replacement cost of your films. Please provide the replacement cost for the
film that is least expensive to replace, the most expensive to replace, and the average of all films you carry.

We are interested in having you put payment monitoring systems and maximum payment processing
restrictions in place in order to minimize the future risk of fraud by your staff. Please provide the average
payment you process, as well as the maximum payment you have processed.

We would like to better understand what your customer base looks like. Please provide a list of all customer
identification values, with a count of rentals they have made all-time, with your highest volume customers at
the top of the list.
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DATABASE FUNDAMENTALS (PART 2)



DATABASE NORMALIZATION

Normalization is the process of structuring the tables and columns in a relational database to minimize redundancy
and preserve data integrity. Benefits of normalization include:

* Eliminating duplicate data (this makes storage and query processing more efficient)
* Reducing errors and anomalies (restrictions around data structure help to prevent human errors)

inventory_id title release_year store_address store_district
1 ACADEMY DINOSAUR 2006 47 MysSakila Drive Alberta
ACADEMY DINOSAUR 2006 47 MySakila Drive Alberta
3 ACADEMY DINOSAUR 2006 47 MySakila Drive Alberta
4 ACADEMY DINOSAUR 2006 47 MySakila Drive Alberta
5 ACADEMY DINOSAUR 2006 28 MysSQL Boulevard QLD
6 ACADEMY DINOSAUR 2006 28 MySQL Boulevard QLD If you don’t normalize your database’ you
7 ACADEMY DINOSAUR 2006 28 MySQL Boulevard QLD end up with tables that look like thiS, with
8 ACADEMY DINOSAUR 2006 28 MySQL Boulevard QLD .
9 ACE GOLDFINGER 2006 28 MysQL Boulevard QLp lots and lots of duplicate values.
10 ACE GOLDFINGER 2006 28 MySQL Boulevard QLD . .
11 ACE GOLDFINGER 2006 |28 MySQL Boulevard QLD This may not seem like a lot for the 20
12 ADAPTATION HOLES 2006 28 MySQL Boulevard QLD records shown, but can have a significant
13 ADAPTATION HOLES 2006 28 MySQL Boulevard QLD impact as your database scales.
14 ADAPTATION HOLES 2006 28 MySQL Boulevard QLD
15 ADAPTATION HOLES 2006 28 MySQL Boulevard QLD
16 AFFAIR PREJUDICE 2006 47 MysSakila Drive Alberta
17 AFFAIR PREJUDICE 2006 47 MySakila Drive Alberta
18 AFFAIR PREJUDICE 2006 47 MySakila Drive Alberta
19 AFFAIR PREJUDICE 2006 47 MvSakila Drive Alberta

20 AFFAIR PREJUDICE 2006 28 MySQL Boulevard QLb
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NORMALIZATION: MULTIPLE RELATED TABLES

In practice, normalization involves breaking out data from a single merged table into multiple related tables

* Instead of storing redundant information about each store and film in a single table (/ike the one one the left), we create
new tables containing a single record for each unique value, and link to those tables using a simple id

Normalized!

Not normalized:

inventory_id release_year store_address store_district inventory_id  film_id address_id film_id title release_year
1 ACADEMY DINOSAUR 2006 47 MySakila Drive Alberta 1 1 1 1 ACADEMY DINOSAUR 2006
2 ACADEMY DINOSAUR 2006 47 MySakila Drive Alberta 2 1 1 2 ACE GOLDFINGER 2006
3 ACADEMY DINOSAUR 2006 47 MySakila Drive Alberta 3 1 1 3 ADAPTATION HOLES 2006
4 ACADEMY DINOSAUR 2006 47 MySakila Drive Alberta 4 1 1 4 AFFAIR PREJUDICE 2006
5 ACADEMY DINOSAUR 2006 28 MysQL Boulevard QLD 5 1 2
6 ACADEMY DINOSAUR 2006 28 MySQL Boulevard QLb 6 1 2 saliess & address
7 ACADEMY DINOSAUR 2006 28 MySQL Boulevard QLb 7 1 2 X .
47 MySakila Drive Alberta
8 ACADEMY DINOSAUR 2006 28 MysQL Boulevard QLD 8 1 2 / 28 MySQL Boulevard QLo
9 ACE GOLDFINGER 2006 28 MySQL Boulevard QLb 9 2 2
10 ACE GOLDFINGER 2006 28 MysQL Boulevard QLD 10 2 2
11 ACE GOLDFINGER 2006 28 MySQL Boulevard QLD 11 2 2
12 ADAPTATION HOLES 2006 28 MysQL Boulevard QLD 12 3 2
13 ADAPTATION HOLES 2006 28 MysQL Boulevard QLd 13 3 2 We now have single records containing
14 ADAPTATION HOLES 2006 28 MySQL Boulevard QLb 14 3 2 all Of the information about ourfi/ms
15 ADAPTATION HOLES 2006 28 MysQL I?ouleyard QLD 15 3 2 and addresses — no more redundancy!
16 AFFAIR PREJUDICE 2006 47 MySakila Drive Alberta 16 4 1
17 AFFAIR PREJUDICE 2006 47 MySakila Drive Alberta 17 4 1
18 AFFAIR PREJUDICE 2006 47 MySakila Drive Alberta 18 4 1
19 AFFAIR PREJUDICE 2006 47 MySakila Drive Alberta 19 4 1
20 AFFAIR PREJUDICE 2006 28 MysQL Boulevard QLD 20 4 2
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TABLE RELATIONSHIPS & CARDINALITY

Cardinality refers to the uniqueness of values in a column (or attribute) of a table, and is commonly used to describe
how two tables relate (one-to-one, one-to-many, or many-to-many). For now, here are the key points to grasp:

FOREIGN
(MANY)

* Primary keys are unique

inventory_id film_id address_id
1 0 0 * They cannot repeat, so there is only one instance
2 1 1 of each primary key value in a column
3 1 1
4 1 1 film_id title release_year i FOTEign keys are non'unique
5 1 2 1 ACADEMY DINOSAUR 2006 .
. ) 5 5 ACE GOLDFINGER 2006 * They can repeat, so there may be many instances
7 1 ) 3 ADAPTATION HOLES 2006 Of each foreign key value in a column
g 1 5 4 AFFAIR PREJUDICE 2006 . _
9 5 5  We can create a one-to-many relationship
10 2 2 by connecting a foreign key in one table to
- : : Ll a primary key in another
12 3 2 address_id address district
13 3 2 1 47 MySakila Drive Alberta
14 3 2 / 28 MysQL Boulevard QLb
15 3 2
16 4 1
17 4 1
18 4 1
19 4 1
20 4 2

*Copyright 2019, Excel Maven & Maven Analytics, LLC



RELATIONSHIP DIAGRAMS

Consider the two tables shown below:
* The Customer table below contains details about each customer, identified by a unique customer_id (the table’s primary key)

* The Rental table contains records of each rental, and includes a non-unique customer_id field since customers may rent films
on multiple occasions (this is one of the table’s foreign keys)

Customer table:

customer_id 'store_id first name last_name email address_id active create_date

1 1 MAHYC s:w: ) MAHYleT:@s::)ila:stomer,org 5 1 2006-02-14 22:04:36 : " Customer_id SVALLNT  |u o 0 We can diagram table
2 1 PATRICIA JOHNSON  PATRICIA.JOHNSON@sakilacustomer.o 6 1 2006-02-14 22:04:36 | ! i . .
3 1 LINDA WILLIAMS  LINDA WILLIAMS @sakilacustomer.org h 7 1 2006-02-14 22:04:36 |  store_id TINYINT E :Z::::_I;alt:—; ATETIME rela tIOI’IShIp s in Workbench to
4 2 BARBARA JONES BARBARA.JONES@sakilacustomer.org 8 1 2006-02-14 22:04:36 » first_name VARCHAR(45) . ( ) - understand how the records
5 1 ELIZABETH BROWN ELIZABETH.BROWN @sakilacustomer.org 9 1 2006-02-14 22:04:36 ! ® last_name VARCHAR(45) : » inventory_id MEDIUMINT in eaCh ta b Ie re Iate
6 2 JENNIFER DAVIS JENNIFER DAVIS@sakilacustomer.org 10 1 2006-02-14 22:04:36 | email VARCHAR(50) """ @ customer_id SMALLINT
7 1 MARIA MILLER  MARIAMILLER@sakilacustomer.org 11 1 2006-02-14 22:04:36 | @ address_id SMALLINT » return_date DATETIME
8 2 SUSAN  WILSON  SUSAN.WILSON@sakilacustomer.org 12 1 2006-02-14 22:04:36 » active BOOLEAN 1 staff_id TINYINT NOTE: This isn’t requ ired A but
9 2 MARGARET MOORE MARGARET.MOORE @sakilacustomer.org 13 1 2006-02-14 22:04:36 : o create_date DATETIME » last_update TIMESTAMP serves as a hel b fU | re fe rence
last_update TIMESTAMP
Rental table:
rental_id rental_date inventory_id | customer_id | return_date staff id last update

1 2005-05-24 22:53:30 367 130 | 2005-05-26 22:04:30 1 2006-02-15 21:30:53

2 2005-05-24 22:54:33 1525 459 | 2005-05-28 19:40:33 1 2006-02-15 21:30:53

3 2005-05-24 23:03:39 1711 408 | 2005-06-01 22:12:39 1 2006-02-15 21:30:53 '

4 2005-05-24 23:04:41 2452 333 | 2005-06-03 01:43:41 2 2006-02-15 21:30:53 /‘5?& When you ex p/ ore a database f or the _f irst time, diagr am

5 2005-05-24 23:05:21 2079 222 | 2005-06-02 04:33:21 1 2006-02-15 21:30:53 your relationships to understand your table structure

6 2005-05-24 23:08:07 2792 549 | 2005-05-27 01:32:07 1 2006-02-15 21:30:53

7 2005-05-24 23:11:53 3995 269 | 2005-05-29 20:34:53 2 2006-02-15 21:30:53

8 2005-05-24 23:31:46 2346 239 | 2005-05-27 23:33:46 2  2006-02-15 21:30:53

9  2005-05-25 00:00:40 2580 126 | 2005-05-28 00:22:40 1 2006-02-15 21:30:53
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USING JOINS FOR MULTI-TABLE QUERYING

The whole point of table relationships is to enable multi-table querying (i.e. pulling data from multiple tables at once)

* In SQL, we use JOIN statements to do this, by writing these table relationships directly into our queries

inventory_id MEDIUMINT
& film_id SMALLINT
& store_id TINYINT
» last_update TIMESTAMP

>
e

film_id SMALLINT

» title VARCHAR(255)

- description TEXT

: release_year YEAR
» language_id TINYINT

_ original_language_id TINYINT
» rental_duration TINYINT

» rental_rate DECIMAL(4,2)

> length SMALLINT

» replacement_cost DECIMAL(S,2) |

> rating ENUM(...)
» special_features SET(...)
» last_update TIMESTAMP

>
>
R SR A S SR O S SR Cai

For example, what if you need a table showing all film titles in
each store’s inventory?

Since title and store_id live in separate tables, we can’t use
single-table queries; we’ll need to use a JOIN!

SELECT DISTINCT
inventory.inventory_id,
inventory.store_id,
film.title,
film.description
FROM film
INNER JOIN inventory
ON film.film_id = inventory.film_id
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FULL MAVEN MOVIES DATABASE

Customer Data

country_id SMALLINT
< country VARCHAR(50)
> last_update TIMESTAMP

city_id SMALLINT
» city VARCHAR(50)
@ country_id SMALLINT
> last_update TIMESTAMP

»
—————
S address_id SMALLINT e
| » address VARCHAR(50) :
: » address2 VARCHAR(50) |
| > district VARCHAR(20) J|
_______ <. Gity_id SMALLINT a
~ postal_code VARCHAR(10)
» phone VARCHAR(20)
* last_update TIMESTAMP
>
B e EE R
T T
Customer related data : :
| |
| |
| |
| |
| |
| |
Business | L——— 5
A
= dore_d TRYINT
staff_id TINYINT ===t

» manager_staff_id TINYIN

> first_name VARCHAR(45) Hi— - » address_id SMALLINT

» active BOOLEAN

» username VARCHAR(16)
> password VARCHAR(40) |44 — — —
> last_update TIMESTAMP

>
—

I
I payment_id SMALLINT
: & customer_id SMALLINT
| & staff_id TINYINT
I < rental_id INT |
> amount DECIMAL(5,2)
» payment_date DATETIME
> last_update TIMESTAMP
>

Data required to run the business

T

® last_nama VARGHAR(45) > last_update TIMESTAMP
 address._id SMALLINT }
 picture BLOB e —————
__________ J

> email VARCHAR(50) I
. . |
& store_id TINYINT

- e Sy

-

customer_id SMALLINT
@ store_id TINYINT
> first_name VARCHAR(45)
> last_name VARCHAR(45)

— — —|< > email VARCHAR(50)

& address_id SMALLINT

» active BOOLEAN

7 create_date DATETIME

 last_update TIMESTAMP
>

rental_id INT
2 rental_date DATETIME
“» inventory_id MEDIUMINT
& customer_id SMALLINT
> return_date DATETIME
o staff_id TINYINT
» last_update TIMESTAMP
>

Inventory

film_id SMALLINT
» title VARCHAR(255)
» description TEXT
> release_year YEAR |
4 language_id TINYINT

O original_language_id TINYINT
» rental_duration TINYINT

» rental_rate DECIMAL(4,2)

> length SMALLINT

» replacement_cost DECIMAL(5,2) m

film_id SMALLINT
category_id TINYINT

> last_update TIMESTAMP

>

category_id TINYINT

> name VARCHAR(25)
> last_update TIMESTAMP
>

language_id TINYINT
> name CHAR(20)
i—l > last_update TIMESTAMP
|

> rating ENUM(...)
> special_features SET(...)
» last_update TIMESTAMP

5/

Movie database

Views
= film_list = nicer_but_slower_film_list
= actor_info

| sales_by_store
= sales_by_film_category

= staff_list = customer_list

Special view on certain data used for appraisals

& film_id SMALLINT
& store_id TINYINT

inventory_id MEDIUMINT

> last_update TIMESTAMP

»

actor_id SMALLINT
> first_name VARCHAR(45)
> last_name VARCHAR(45)
» last_update TIMESTAMP
>

actor_id SMALLINT
film_id SMALLINT
> last_update TIMESTAMP
>

film_id SMALLINT
> title VARCHAR(255)
2 iption TEXT

‘B Fim v

film_not_in_stock
2 routines

‘ film_in_stock

"7 Resources v

get_customer_balance
inventory_held_by_cu...
inventory_in_stock
rewards_report

4 routines
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JOINING MULTIPLE TABLES



COMMON JOIN TYPES

Returns records that exist in BOTH tables, and leftTableName
excludes unmatched records from either table Fi ghtTa bleName
LEET JOIN Returns ALL records from the LEFT table, and any leftTableName
matching records from the RIGHT table ri ghtTa bleName
RIGHT JOIN Returns ALL records from the RIGHT table, and leftTableName
any matching records from the LEFT table ri ghtTa b | eName

FULL OUTER JOIN Returns ALL records from BOTH tables, including leftTableName
non-matching records rightTa bleName
Returns all data from one table, with all data firstName

from another table appended to the end

secondTableName
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INNER JOIN

m Returns records from BOTH tables when there is a match, and excludes unmatched records

rightTableName ON leftTable.columnName = rightTable.columnName

“ J
/ Y

Tells SQL to return This is where you name your right table, and tell
only the overlap SQL which column to match on by specifying the
column name from each table INNER JOIN is one of the two join types
£ le: you’ll likely use most (LEFT JOIN is the
xampre: other). Make sure you understand the
rental )
differences between the two types!
customer

rental.customer_id = customer.customer _id

J\ A good way to remember how INNER JOIN works is to think of it as only returning the inner/middle part of a
Venn diagram (where the two tables match/overlap)

.
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INNER JOIN lets us pull records
from two tables at once, and only
returns records when the “JOIN ON”
logic produces a match

After the FROM clause, we add
INNER JOIN, followed by the name
of the table we want to join to,
followed by logic for how the server
should perform the join

When you write queries using
multiple tables, you need to specify
both the table and column name
(i.e. inventory.inventory_id)

MySQL QUERY IN ACTION:

The 15t query pulls
DISTINCT inventory_id
values from inventory

The 2" query joins the
rental and inventory
tables to return
matching inventory_ids

1
2
3

a

® A SELECT DISTINCT inventory_id
FROM inventory;

4 » »b SELECT DISTINCT
/ inventory.inventory _id,

rental.inventory_id

A7 FROM inventory

8
9
10

INNER JOIN rental

ON inventory.inventory_id =

rental.inventory_id

QUERY RESULTS:

Notice how the 1%t query returns 4,581 rows and the 2@
query returns 4,580 rows.

Inventory_id = 5 does not appear in the rental table, so the
record is filtered out of the result set even though it does

appear in the inventory table (must be a really bad movie...)

Q1
v 2

Result Grid ‘Eﬂ 4% Filter Rows:
inventory_id inventory_id
1 1
2 2
3 3
~ CO—
6 6
7 7
8 8
9 9
10 10 Action Output 2
11 11 :
12 12 Time

Action

Response

17:39:35 SELECT DISTINCT inventory_id FROM inventory LIMIT... 4581 row(s) returned

17:39:35 SELECT DISTINCT inventory.inventory_id, rental.inve... 4580 row(s) returned
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ERROR

MESSAGE

WHAT IT
MEANS

HOW TO

DUBUG
LIKE A PRO

Error Code: 1052. Column 'inventory_id" in
field list is ambiguous

Error Code 1052 means you are
referencing a column name which appears
in more than one of your joined tables,
and you have not specified which table
you want to use.

Read the column name and the location in
the response to find the ambiguous
column name. Specify a table and re-run.
In this case, the location is ‘field list’.
Other times, you could see ‘where clause’,
‘on clause’, etc.

ERROR TYPE

COLUMN IS AMBIGUOUS

SELECT DISTINV
inventory_id
FROM inventory

INNER JOIN rental
ON inventory.inventory_id = rental.inventory_id;

SELECT DISTINCT
inventory.inventory _id
FROM inventory
INNER JOIN rental
ON inventory.inventory _id = rental.inventory id,;




YOUR ASSIGNMENT:

“Can you pull for me a list of each
film we have in inventory?

| would like to see the film’s title,
description, and the store_id value
associated with each item, and its
inventory_id. Thanks!”

Result Grid

inventory_id

© o ~NoO R WD =

] 4% FilterRows: | Q

store_id

NN MNMNMNDNMNRNNRN =S 2 a2 o

title

ACADEMY DINOSAUR
ACADEMY DINOSAUR
ACADEMY DINOSAUR
ACADEMY DINOSAUR
ACADEMY DINOSAUR
ACADEMY DINOSAUR
ACADEMY DINOSAUR
ACADEMY DINOSAUR
ACE GOLDFINGER
ACE GOLDFINGER
ACE GOLDFINGER
ADAPTATION HOLES
ADAPTATION HOLES
ADAPTATION HOLES
ADAPTATION HOLES

Result Preview

Export: E  Fetch rows: B |:

description

A Epic Drama of a Feminist And a Mad Scientist who must Bat
A Epic Drama of a Feminist And a Mad Scientist who must Bat
A Epic Drama of a Feminist And a Mad Scientist who must Bat
A Epic Drama of a Feminist And a Mad Scientist who must Bat
A Epic Drama of a Feminist And a Mad Scientist who must Bat
A Epic Drama of a Feminist And a Mad Scientist who must Bat
A Epic Drama of a Feminist And a Mad Scientist who must Bat
A Epic Drama of a Feminist And a Mad Scientist who must Bat
A Astounding Epistle of a Database Administrator And a Explor
A Astounding Epistle of a Database Administrator And a Explor
A Astounding Epistle of a Database Administrator And a Explor
A Astounding Reflection of a Lumberjack And a Car who must :
A Astounding Reflection of a Lumberjack And a Car who must !
A Astounding Reflection of a Lumbetjack And a Car who must !
A Astounding Reflection of a Lumberjack And a Car who must !

TEST YOUR SKILLS: JOINING TABLES
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Solution Query
YOUR ASSIGNMENT:

» . SELECT DISTINCT
Can you pull for me a list of each e )
film we have in inventory? inventory.store_id,
] e film.title,
| would like to see the film’s title, filn:description
description, and the store_id value FROM film
associated with each item, and its INNER JOIN inventory
inventory_id. Thanks!” ON film.film_id = inventory.film_id

TEST YOUR SKILLS: JOINING TABLES




LEFT JOIN

LEFT JOIN Returns all records from the LEFT table, and any matched records from the RIGHT table

rightTableName ON leftTable.columnName = rightTable.columnName

G J
h'd
This is where you name your right table, and tell

SQL which column to match on by specifying the

column name from each table LEFT JOIN is what you’ll use when you

want additional data from a second table,
rental and you want to keep ALL records from
customer your first table (even if there isn’t a match)

rental.customer_id = customer.customer_id

Tells SQL to return the
overlap and everything
from the left table

Example:

@ This is the join type that | use most often. When you’re working with a data set and want to add data from
another table while keeping all of your current records, LEFT JOIN is the way to go!
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LEFT JOIN

SELECT
actor.first_name,

In this example, we’re looking for a actor. last_name,
COUNT(film_actor.film_id) AS number_of_films

COUNT of all films in which each S pi
actor appea red LEFT JOIN film_actor

ON actor.actor_id = film_actor.actor_id

GROUP BY
actor.first_name,
We use LEFT JOIN here because we T

want to return all of the actors’

names, even if they don’t match QUERY RESULTS:

with any film records

Result Grid ‘E:E 4) Filter Rows:

first_name last_name number_of_films
» SUSAN DAVIS 54
GINA DEGENERES 42
WALTER TORN 41
MARY KEITEL 40
MATTHEW CARREY 39
SANDRA KILMER 37
SCARLETT DAMON 36
GROUCHO DUNST 35
VAL BOLGER 35
ANGELA WITHERSPOON 35
UMA WOOD 35
HENRY BERRY 35
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LEFT vs INNER JOIN

MySQL QUERY IN ACTION:

@ SELECTDISTINCT
inventory.inventory _id,
rental.inventory id

1
2
: 3
While INNER JOIN returns results 4 Fﬁ-w
. 6 T ONTnventory.inventory_id = rental.inventory_id;
only when there is a match, LEFT 7

1 g inventory.inventory_id, VS.

JOIN returns any matches plus all _ _
2 rEoaeeae-9 s~ LEFTIOIN
records from the left table (the i3
) ON'Inventory.inventory _id = rental.inventory_id
first table named)

e SELECTDISTINCT INNER JOIN

You can think of INNER JOIN as
being more restrictive, and LEFT

7L}
QUERY RESULTS:

L] L]
JOIN being a little looser S T

inventory_id inventory_id inventory_id  inventory_id
1 1 1 1
2 2 2 2
3 3 3 3

» DI 3 ¢
6 6 >
7 7 2 =
8 8 : .
9 9 . .
10 10 10 10
u i 1 11
12 12 12 12

Compare your query with LEFT and INNER
joins to quickly master the differences INNER JOIN = 4,580 ROWS LEFT JOIN: 4,581 ROWS
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Result Preview
YOUR ASSIGNMENT:

ResultGrid ||| 4% Filter Rows: Q

“One of our investors is interested
. . title number_of_actors
in the films we carry and how ACADEMY DINOSAUR =
many actors are listed for each A &
ADAPTATION HOLES 5
film title. AFFAIR PREJUDICE 5
AFRICAN EGG 5
. . AGENT TRUMAN 7
Can you pull a list of all titles, and A -
figure out how many actors are AIRPORT POLLOCK 4
. ) . - ALABAMA DEVIL 9
associated with each title? ALADDIN CALENDAR 8
ALAMO VIDEOTAPE 4
ALASKA PHANTOM ri

TEST YOUR SKILLS: LEFT JOIN
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Solution Query
YOUR ASSIGNMENT:

“One of our investors is interested

. . SELECT
in the films we carry and how £ £Im. it
many actors are /iStEdfOf' each COUNT(film_actor.actor_id) AS number_of_actors
film title. FROA: T

LEFT JOIN film_actor

Can you pull a list Of all tltlesl ahd ON film.film_id = film_actor.film_id

. GROUP BY
figure out how many actors are ilm title
associated with each title?”

TEST YOUR SKILLS: LEFT JOIN




RIGHT JOIN

RIGHT JOIN Returns all records from the RIGHT table, and any matched records from the LEFT table

rightTableName ON leftTable.columnName = rightTable.columnName

G /
Y
Tells 5QL to return tf!e This is where you tell SQL how to look for a match by
overlap and everything specifying columns from each table
from the right table
Example: RIGHT JOIN is like the opposite of LEFT
rental JOIN; instead of keeping all records from
: customer _ the first (/eft) table named, it keeps all
nght rental.customer_id = customer.customer_id records from the second (right)

@ | write SQL queries every day in my professional career, and I’'ve never needed to use RIGHT JOIN.
To keep things simple, just use LEFT JOIN (I’'m only teaching you about RIGHT JOIN for completeness)
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LEFT vs INNER vs RIGHT

LEFT JOIN

SELECT
actor.actor_id,
actor.first_name AS actor_first,
actor.last_name AS actor_last,
actor_award.first_name AS award_first,
actor_award.last_name AS award_last,
actor_award.awards

LEFT JOIN actor_award
actor.actor_1d = actor_award.actor _id
ORDER BY actor_id

Returns all values from the left (first) table and any
records from the right (second) table which match the
JOIN criteria. Returns NULL when no match is found.

Result Grid ‘J_.{ 4} Filter Rows: Q

‘ Export: &

actor_id actor_first actor_last award_first award_last awards

1 PENELOPE GUINESS PENELOPE GUINESS Emmy, Oscar
2 NICK WAHLBERG NICK WAHLBERG Emmy

3 ED CHASE

4 JENNIFER DAVIS

5 JOHNNY LOLLOBRIGIDA JOHNNY LOLLOBRIGIDA Emmy

6 BETTE NICHOLSON BETTE NICHOLSON Oscar

7 GRACE MOSTEL

8 MATTHEW JOHANSSON

9 JOE SWANK JOE SWANK Oscar

10 CHRISTIAN GABLE CHRISTIAN GABLE Tony

1 ZERO CAGE ZERO CAGE Emmy

12 KARL BERRY KARL BERRY Emmy, Oscar, Tony
13 UMA WOOoD

14 VIVIEN BERGEN VIVIEN BERGEN Emmy

15 CUBA OLIVIER

16 FRED COSTNER

SELECT

actor.actor_id,

actor.first_name AS actor_first,
actor.last_name AS actor_last,
actor_award.first_name AS award_first,
actor_award.last_name AS award_last,
actor_award.awards

actor.actor_id = actor_award.actor_id

ORDER BY actor_id

Returns any matching values from both tables. For
records with no match, INNER JOIN does not return

values from either table.

RIGHT JOIN

SELECT

actor.actor_id,

actor.first_name AS actor_first,
actor.last_name AS actor_last,
actor_award.first_name AS award_first,
actor_award.last_name AS award_last,

actor_award.awards
rtar

@)

F
RIGHT JOIN actor_award |
actor.actor_id = actor_award.actor_id

RDER BY actor_id

Returns all values from the right (second) table, and
any records from the left (first) table which match the
JOIN criteria. Returns NULL when no match is found.

Result Grid ‘ HH 4% Filter Rows: Q ‘ Export: &
actor_id actor_first actor_last award_first award_last awards
1 PENELOPE GUINESS PENELOPE GUINESS Emmy, Oscar
2 NICK WAHLBERG NICK WAHLBERG Emmy
5 JOHNNY LOLLOBRIGIDA JOHNNY LOLLOBRIGIDA Emmy
6 BETTE NICHOLSON BETTE NICHOLSON Oscar
9 JOE SWANK JOE SWANK Oscar
10 CHRISTIAN GABLE CHRISTIAN GABLE Tony
11 ZERO CAGE ZERO CAGE Emmy
12 KARL BERRY KARL BERRY Emmy, Oscar, Tony
14 VIVIEN BERGEN VIVIEN BERGEN Emmy
17 HELEN VOIGHT HELEN VOIGHT Tony
18 DAN TORN DAN TORN Emmy, Oscar
19 BOB FAWCETT BOB FAWCETT Oscar, Tony
20 LUCILLE TRACY LUCILLE TRACY Emmy, Tony
21 KIRSTEN PALTROW KIRSTEN PALTROW Emmy, Oscar, Tony
22 ELVIS MARX ELVIS MARX Tony
23 SANDRA  KILMER SANDRA KILMER Emmy, Tony

Result Grid ‘ HH 4% Filter Rows: Q ‘ Export: S5
actor_id actor_first actor_last award_first award_last awards
JILLIAN DEMAMP Emmy, Tony
THOMAS BARLEY Tony
SPIKE THOMPSON Emmy, Oscar
ALICE DANGERFI... Emmy, Tony
MINDY WANDERS  Tony
ADAM HOLMVICK  Emmy, Oscar
ASHLEY SLAGEN Tony
CAITLIN HOFFMAN Tony
1 PENELOPE GUINESS PENELOPE GUINESS Emmy, Oscar
2 NICK WAHLBE... NICK WAHLBERG Emmy
5 JOHNNY  LOLLOB... JOHNNY LOLLOBRI... Emmy
6 BETTE NICHOL... BETTE NICHOLSON Oscar
9 JOE SWANK JOE SWANK Oscar
10 CHRISTIAN GABLE CHRISTIAN GABLE Tony
1 ZERO CAGE ZERO CAGE Emmy
12 KARL BERRY KARL BERRY Emmy, Oscar, Tony
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FULL OUTER JOIN (aka FULL JOIN)

FULL JOIN Returns all records from BOTH tables when there is a match in either one of the tables

rightTableName ON leftTable.columnName = rightTable.columnName

PN W Y,

Tells SQL to return records This is where you tell SQL how to look for a match, by
from both tables specifying columns from each table
Example: Use a FULL JOIN when you want records
rental

from both tables even when there isn’t a
match for the column you’re joining on
(this may yield lots of records!)

customer
rental.customer_id = customer.customer _id

Left Right

@ FULL JOIN likely isn’t something you’ll use every day, but can come in handy if you ever need to merge ALL
records from two tables
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PRO TIP: “BRIDGING” UNRELATED TABLES

When you need to connect two tables which do not directly relate, look for a third table containing keys common to
both; this can serve as a “bridge” to join your tables together

* Here we have no key to connect the customer table directly to city, but we can join customer to address (using
address_id), and address to city (using city _id). In this case the address table serves as our bridge.

BRIDGE

CUStomer_id SMALL'NT LR LR RN address_id SMALLI NT JEEEEEEEEE Git}l’_iﬂ SMALLINT
& store_id TINYINT : » address VARCHAR(50) - _ city VARCHAR(50)
‘ ~ first_name VARCHAR(45) > address2 VARCHAR(50) 2 country_id SMALLINT
' last_name VARCHAR(45) . district VARCHAR(20)  last_update TIMESTAMP
 email VARCHAR(50) : 2 : >
, : & city_id SMALLINT =~ r=seeeeesst
' & address_id SMALLINT =====sss" RS S e S e Sy

' active BOOLEAN . postal_code VARCHAR(10)

|
% » create_date DATETIME -+ phone VARCHAR(20)
| -

> last_update TIMESTAMP » last_update TIMESTAMP

> >
| I
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PRO TIP: BRIDGING

MySQL QUERY IN ACTION:

SELECT
In this example, we need the film.title fim-fim_id.
and category.name fields, but the film e oategory category.d,
and category tables don’t have a FROM film

INNER JOIN film_category
ON film_film_id = film_category.film_id
INNER JOIN category
ON film_category.category_id = category.category_id

ORDER BY film_id

QUERY RESULTS:

matching key

We'll need to find a “bridge” table,
which relates to both of the tables we
want to pull data from

* In this example, film_category has
keys to both film and category tables,

d b 5 d Result Grid ‘ JH 4% FiterRows:  Q
a n Ca n Se rve a S O u r rl ge film_id title category_id name
» 1 ACADEMY DINOSAUR 6 Documentary
2 ACE GOLDFINGER 1 Horror .
3 ADAPTATION HOLES 6 Documentary Using two JOINs, we can produce a result
4 AFFAIR PREJUDICE 1 Horror . e .
. AFRICAN EOG . Family set containing values from 3 tables:
6 AGENT TRUMAN 9 Foreign .
7 AIRPLANE SIERRA 5 Comedy © f ilm
8 AIRPORT POLLOCK 11 Horror A
9 ALABAMA DEVIL 1 Horror ¢ ‘f l’m— Category
10 ALADDIN CALENDAR 15 Sports . category
1 ALAMO VIDEOTAPE 9 Foreign
4 H H S| Ol i
If you aren’t sure if two tables can connect, list 1B ALASKAPHANTOM 12 s
. o o . . 14 ALICE FANTASIA 4 Classics
the tables each one is joined to. Find a bridge! 15  AUENCENTER Foreign
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Result Preview
YOUR ASSIGNMENT:

Result Grid | | 43 Filter Rows: Q
. . first_name last_name title
“Customers Of ten ask which f iIms CHRISTIAN AKROYD BACKLASH UNDEFEAT...
) . . CHRISTIAN AKROYD BETRAYED REAR
thEII’fGVOI"Ite actors appear in. CHRISTIAN AKROYD CAPER MOTIONS
CHRISTIAN AKROYD CATCH AMISTAD
. CHRISTIAN AKROYD CHANCE RESURRECTI...
It would be great to have a list Of CHRISTIAN AKROYD CONFUSED CANDLES
; . CHRISTIAN AKROYD CUPBOARD SINNERS
all actors, with each title that they il E——
appear in. COU/d you ,D/EGSE ,DU// CHRISTIAN AKROYD DOOM DANCING
CHRISTIAN AKROYD DOORS PRESIDENT
that for me?” CHRISTIAN AKROYD DRIVER ANNIE
CHRISTIAN AKROYD FEATHERS METAL
CHRISTIAN AKROYD FIRE WOLVES
CHRISTIAN AKROYD HILLS NEIGHBORS
CHRISTIAN AKROYD HOME PITY
CHRISTIAN AKROYD INNOCENT USUAL

TEST YOUR SKILLS: BRIDGING
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Solution Query

YOUR ASSIGNMENT:

SELECT
“Customers often ask which films actor first_name,
. . . actor.last_name,
their favorite actors appear in. film.title
1 FROM actor
It would be great to h(.Jve a list of INNER JOIN film actor
all actors, with each title that they ON actor.actor_id = film_actor.actor_id
: INNER JOIN film
appear in. Could you please pull ON film_actor.film_id = film.film_id
pll
that for me: ORDER BY
actor.last_name,

actor.first._ name

TEST YOUR SKILLS: BRIDGING




MULTI-CONDITION JOINS

MySQL QUERY IN ACTION:

SELECT

= . film.film_id,
The top query joins film to category E:%:trl‘;lﬁﬁg,
£ . 5 category.name
(using film_category as a. bridge), then ——
uses a WHERE clause to filter down the N fim fi e s A teaory fim id

. . INNER JOIN category
resu |t Set to on |y N Cl u d e ’horror’ fl | ms ON film_category.category_id = category.category_id
WHERE category.name = 'horror'

ORDER BY film_id

The bottom query makes being a
‘horror’ film part of the JOIN criteria,

These two queries produce the

by adding an AND statement within exact same results
the ON clause (which makes the join
itself more selective) SeLECT
film.title,
Eg]sé:;ac:irr;rgﬁame
Both methods are valid, and both filter FROM film

INNER JOIN film_category
i i id = fi rv film id

the result set to ‘horror’ films,
producing identical results

category
ON film_category.category_id = category.category_id
AND category.name = "horror'

ORDER BY film_id
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YOUR ASSIGNMENT:

“The Manager from Store 2 is
working on expanding our film
collection there.

Could you pull a list of distinct titles
and their descriptions, currently
available in inventory at store 2?”

Result Preview

Result Grid  [[] 4% FilterRows: Q Export: El I} |
title description
ACADEMY DINOSAUR A Epic Drama of a Feminist And a Mad Scientist who must Battle a Teacher in The Canadian Rockies

ACE GOLDFINGER
ADAPTATION HOLES
AFFAIR PREJUDICE
AFRICAN EGG
AGENT TRUMAN
AIRPLANE SIERRA
AIRPORT POLLOCK
ALABAMA DEVIL
ALADDIN CALENDAR
ALAMO VIDEOTAPE
ALASKA PHANTOM
ALI FOREVER

ALIEN CENTER
ALLEY EVOLUTION
ALONE TRIP

A Astounding Epistle of a Database Administrator And a Explorer who must Find a Car in Ancient China

A Astounding Reflection of a Lumberjack And a Car who must Sink a Lumberjack in A Baloon Factory

A Fanciful Documentary of a Frisbee And a Lumberjack who must Chase a Monkey in A Shark Tank

A Fast-Paced Documentary of a Pastry Chef And a Dentist who must Pursue a Forensic Psychologist in The Gulf of Mexico
A Intrepid Panorama of a Robot And a Boy who must Escape a Sumo Wrestler in Ancient China

A Touching Saga of a Hunter And a Butler who must Discover a Butler in A Jet Boat

A Epic Tale of a Moose And a Girl who must Confront a Monkey in Ancient India

A Thoughtful Panorama of a Database Administrator And a Mad Scientist who must Outgun a Mad Scientist in A Jet Boat
AAction-Packed Tale of a Man And a Lumberjack who must Reach a Feminist in Ancient China

A Boring Epistle of a Butler And a Cat who must Fight a Pastry Chef in A MySQL Convention

A Fanciful Saga of a Hunter And a Pastry Chef who must Vanquish a Boy in Australia

A Action-Packed Drama of a Dentist And a Crocodile who must Battle a Feminist in The Canadian Rockies

A Brilliant Drama of a Cat And a Mad Scientist who must Battle a Feminist in A MySQL Convention

A Fast-Paced Drama of a Robot And a Composer who must Battle a Astronaut in New Orleans

A Fast-Paced Character Study of a Composer And a Dog who must Outgun a Boat in An Abandoned Fun House

TEST YOUR SKILLS: MULTI-CONDITION JOINS
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Solution Query
YOUR ASSIGNMENT:

“The Manager from Store 2 is

SELECT DISTINCT

working on expanding our film film.title,
collection there. film.description
_ 7 ] FROM film
Could you pull a list of distinct titles INNER JOIN inventory
and their descriptions, currently ON film.film_id = inventory.film_id

available in inventory at store 2?” AND inventory.store_id = 2

TEST YOUR SKILLS: MULTI-CONDITION JOINS



UNION: A DIFFERENT WAY TO COMBINE TABLES

m Returns all data from the FIRST table, with all data from the SECOND table appended to the end

sameColumnName secondTableName
/ _ _
Y
UNION tells SQL to N Instead of a JOIN to another table,

combine the we write a second SELECT statement here:
results of one

UNION will deduplicate records, and

SELECT statement + Example: keep only distinct values in your result

with another MR -- yields one column with all names (first+last) set. If you want to keep duplicate
first_name, last_name advisor records as well, use UNION ALL.
first_name, last_name investor

!J\ UNION is an easy one to run into errors with. Make sure that A) your two SELECT statements have the same
number of columns, B) columns are in the same order, and C) columns in each table have similar data types.
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MySQL QUERY IN ACTION:

SELECT
'advisor' AS type,
first_name,

UNION allows you to combine the tost_nane
results of two or more SELECT e
statements into a single result set

UNION

SELECT
'investor' AS type,
first_name,

Think of UNION as “stacking” two iy

result sets on top of each other to

make one longer result set

Each SELECT statement must ResultGrid 1] 4V Filter Rows: |
|nCIUde the same number Of type first_name last_name
» advisor Barry Beenthere
columns, and stacked columns R T
1 advisor Mary Moneybags
must share compatible formats adsor e Mo
investor Montgomery Burns
investor  Anthony Stark

investor William Wonka
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YOUR ASSIGNMENT:

Result Preview

Result Grid
“We will be hosting a meeting with .

) type first_name
all of our staff and advisors soon. advisor Barry
Could you pull one list of all staff agv!sor hCﬂlndy

. A aavisor ary
and advisor names, and include a PR 7Y
column noting whether they are a stafft  Mike
staff member or advisor? Thanks!” S G

TEST YOUR SKILLS: UNION

19 43 Filter Rows:

last_name

Beenthere
Smartypants
Moneybags
White

Hillyer
Stephens



YOUR ASSIGNMENT:

“We will be hosting a meeting with
all of our staff and advisors soon.

Could you pull one list of all staff
and advisor names, and include a
column noting whether they are a
staff member or advisor? Thanks!”

TEST YOUR SKILLS:

Solution Query

SELECT
‘advisor' AS type,
first_name,
last_name

FROM advisor

UNION

SELECT
‘staff’ AS type,
first_name,
last_name

FROM staff



INTRODUCING THE FINAL COURSE PROJECT

THE You and your business partner were recently approached by another local business owner
SITUATION @ whois interested in purchasing Maven Movies. He primarily owns restaurants and bars, so he
has lots of questions for you about your business and the rental business in general. His offer
seems very generous, so you are going to entertain his questions.

THE Use MySQL to:

OBJECTIVE Leverage your SQL skills to extract and analyze data from various tables in the Maven
Movies database to answer your potential Acquirer’s questions. Each question will require
you to write a multi-table SQL query, joining at least two tables.
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INTRODUCING THE FINAL COURSE PROJECT

THE ' Dear Maven Movies Management,
LETTER
| am excited about the potential acquisition and learning more
about your rental business.

Please bear with me as | am new to the industry, but | have a
number of questions for you. Assuming you can answer them all,
and that there are no major surprises, we should be able to move
forward with the purchase.

Best,
Martin Moneybags



FINAL COURSE PROJECT QUESTIONS

My partner and | want to come by each of the stores in person and meet the managers. Please send over
the managers’ names at each store, with the full address of each property (street address, district, city, and
country please).

| would like to get a better understanding of all of the inventory that would come along with the business.
Please pull together a list of each inventory item you have stocked, including the store_id number, the
inventory_id, the name of the film, the film’s rating, its rental rate and replacement cost.

From the same list of films you just pulled, please roll that data up and provide a summary level overview of
your inventory. We would like to know how many inventory items you have with each rating at each store.

Similarly, we want to understand how diversified the inventory is in terms of replacement cost. We want to
see how big of a hit it would be if a certain category of film became unpopular at a certain store.

We would like to see the number of films, as well as the average replacement cost, and total replacement
cost, sliced by store and film category.
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FINAL COURSE PROJECT QUESTIONS

We want to make sure you folks have a good handle on who your customers are. Please provide a list
of all customer names, which store they go to, whether or not they are currently active, and their full
addresses — street address, city, and country.

We would like to understand how much your customers are spending with you, and also to know who your
most valuable customers are. Please pull together a list of customer names, their total lifetime rentals, and the
sum of all payments you have collected from them. It would be great to see this ordered on total lifetime value,
with the most valuable customers at the top of the list.

My partner and | would like to get to know your board of advisors and any current investors. Could you
please provide a list of advisor and investor names in one table? Could you please note whether they are an
investor or an advisor, and for the investors, it would be good to include which company they work with.

We're interested in how well you have covered the most-awarded actors. Of all the actors with three types of
awards, for what % of them do we carry a film? And how about for actors with two types of awards? Same
qguestions. Finally, how about actors with just one award?
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