Database



What is Database?
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Database Models

2t A &2 2l(Relational Model)

A& 2 2 (Hierarchical Model)
AH|-2HA A 2 2 (Object-relational Model)
7|-24 2 2 (Key-Value Store Model)
=M 2 Y (Document-oriented Model)

So many more!
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| didn’t want to cover this
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2t A 2 2 E(Relational Model)
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Different Types of Keys

Super key

- RYYE BB key
Candidate key

_ QN QI A AN IESHE key
Primary Key

— Candidatekeys &, 7| 28 2 2 ALE5}= key
Alternate Key

— Primary key= A| 2|2t LI X| Ccandidate key
Foreign Key

— C}E tablez= & Z25H7| 2Tt key

— &g tablel] primary key2| 21} match



Foundbites
id Primary key |NTEGER
timestamp DATETIME
description VARCHAR
username VARCHAR
audio id INTEGER
location id INTEGER

One-to-Many

One-to-One

One-to-One

Images

id INTEGER
path VARCHAR
foundbite id |[INTEGER
Foreign key
Audio

id Primary key |INTEGER
path VARCHAR
length INTEGER
timetaken DATETIME

Locations
id Primary key |INTEGER
coord lat FLOAT
coord long FLOAT




EMY 2 2(Document-Oriented Model

+ JSON RAF 54 0| BN 2 GlO|E S MY % H25t= 2
M7/l B 27 T 0| E{H|0] A 3

JSON
[
{
"year" : 2013,
"title" : "Turn It Down, Or Else!",
"info" : {
"directors" : [ "Alice Smith", "Bob Jones"],
"release_date" : "2013-01-18T00:00:00Z",
"rating" : 6.2,
"genres" : ["Comedy", "Drama"],
"image_url" : "http://ia.media-imdb.com/images/N/O9ERWAU7FS797AJ7LU88HNOSAMUP9O8RL105IF9QEWR7LIKQ7@@. V1_SX400 .jpg",
"plot" : "A rock band plays their music at high volumes, annoying the neighbors.",
"actors" : ["David Matthewman", "Jonathan G. Neff"]
}
9
5 {
"year": 2015,
"title": "The Big New Movie",
"info": {
"plot": "Nothing happens at all.",
"rating": @
}



DBMS(Database Management System)
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DBMS(Database Management System)

R ERELEL
Database

Applications ”

Hierarchical

DBMS Database

(Define, record, Storage Area
query, update,
manage data)

Other DBMVS RO

Flat Files
Database

Objects
Database

)




DBMS Examples

MariaDB




Structured Query Language
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MySQL

Open source RDBMS
MySQL AB -> SUN -> Oracle

When Oracle aquired SUN in 2010, MariaDB was created from
a forked MySQL project

Part of LAMP stack(Linux, Apache, MySQL, PHP/Python/Perl)
Used by many websites

www.mysgl.com




MySQL Tables

ISAM
- MysaL 3.xHH7IHX| 2| B[Ol =
- H|O|= 2|22 4GB
- SOHTHEH ARZIE
MyISAM
- MysalL4.x HEQ| 7|2 H|O| ZEI &
- ISAMO| =%
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- N2 29 ps0i| HE
InnoDB (ara0| Al AI-E)

E ™M Foreign key, row-level, locking X| &
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Important Difference

« MyISAM

— Foreign key Constraint, Transaction X| & X

* InnoDB (aradf| AE)

— Foreign key Constraint, Transaction X| & O

Then, What is Foreign key Constraint, Transaction?



Foreign Key Constraint

e Constraint: AX|<F

* Foreign Key: 2| FE|O| = 0j| Al &

* Foreign Key Constraint
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Transaction
Database A 2|0f 2 235t 2 =0 Ct A=K 2| THY
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MySQL Commands

» /etc/init.d mysgl [command]

— (service mysgl [command] = & € StA &)

 Commands : start, stop, restart, status

root@82e954b6a744:~/Crosswalk# service mysql start
* Starting MySQL database server mysqld
No directory, logging in with HOME=/

root@82e954b6a744:~/Crosswalk# service mysql status
* /usr/bin/mysqladmin Ver 8.42 Distrib 5.7.26, for Linux on x86_64
Copyright (c) 2000, 2019, Oracle and/or its affiliates. All rights reserved.

Oracle is a registered trademark of Oracle Corporation and/or its
affiliates. Other names may be trademarks of their respective
owners.

Server version 5.7.26-0ubuntu0.16.04.1
Protocol version 10

Connection Localhost via UNIX socket
UNIX socket /var/run/mysqld/mysqld.sock
Uptime: 7 sec

Threads: 1 Questions: 8 Slow queries: 0 Opens: 105 Flush tables: 1 Open tables: 98
p
root@82e954b6a744:~/Crosswalk#

Queries per second avg: 1.14




MySQL Commands

* Mysql [-u/-p/-h/-P/-S] *CH 2~ XHOf| =2
— u:user id (-u [user id] =)
— p: user password (-p [password]=)
— (A O mysqlZt = ID/Password S 20|
22 7t5)
— h[host], -P[port], -S[socket address]= At
IS

— 2o A= A 2tSHH localhost= Q1A
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Basic SQL Queries

« 27| mysql> SHOW DATABASES;
o AlM. mysql> CREATE DATABASE [DB name];
e DB AFE: mysql> USE [DB name];

selecting data

select "columnl” from "tablename" [where "condition"]; [] = optional

where 5 Like: like F[0l| £ rowTF 7} 2Lt

inserting data

insert into "tablename" (first_column,...last_column) values (first_value,...last_value);
updating/deleting data

update: UPDATE [table name] SET [field name] = [new value] WHERE ...

delete: DELETE FROM [table name] WHERE ...



Basic SQL Queries

Al use [DBname]; &8 2 ALE

L=
=H7]|: showtables;

0z 0 r
0L

— Create table [table name] ([column1] [datatype] [constraint],
[Cloumnz] [datatype] [ConStraint]’ ) Here are the most common Data types:

O| 710 TS0 X
- Va rChar—l 7C)_I_ ESD— I_l-O“ 5'7| X| o . Fixed-length character

1ze) string. Size is specified in
parenthesis. Max 255 bytes.

A Variable-length character
O:” | . varchar(size) |[string. Max size is specified
in parenthesis.

create table employee(firstvarchar(15), Number value with a max
. number (size) number of column digits

last varchar(20), age int(3), specified in parenthesis.

addressvarchar(30)); Date value

Number value with a
maximum number of digits of
number (size,d) |"size" total, with a maximum
number of "d" digits to the
right of the decimal.




Basic SQL Queries

e select"columnl”from "tablename" [where "condition"];[] =
optional

e Where:

= Equal
Greater than
Less than
== Greater than or equal
<= Less than or equal
-= Not equal to
LIKE *See note below

e Like: like 7Ol £ rowBt 7} 2Lt



Basic SQL Queries

e select"columnl”from "tablename" [where "condition"];

Samp|eTab|e: empinfo select * from emplnfc
wh : _ 1 E sol @
first last id |age city state where first Eric';
John Jones 99980 (45 |Payson Arizona
Mary Jones 99982 (25 |Payson Arizona
Eric Edwards 88232 |32 |San Diego |California
Mary Ann |Edwards [ 88233 |32 |Phoenix Arizona
Ginger Howell |98002|42 |Cottonwood |Arizona
select first, last, city
Sebastian | Smith 92001 (23 |Gila Bend Arizona from empinfo
Gus Gray 2232235 [Bagdad Arizona where first LIKE 'Ers';
= Equal
Greater than
= Less than
== Greater than or equal select first, last
from empinfo
<= Less than or equal where last LIKE '$s';

Mot equal to
LIKE *See note below



Basic SQL Queries

Sample Table: empinfo

first last id |age city state
John Jones 99980 (45 |Payson Arizona
Mary Jones 99982 |25 |Payson Arizona
Eric Edwards (88232 (32 |San Diego |California
Mary Ann |Edwards | 88233 |32 |Phoenix Arizona
Ginger Howell |[98002 (42 |Cottonwood |Arizona
Sebastian | Smith 92001 (23 |[Gila Bend Arizona
Gus Gray 22322 |35 |Bagdad Arizona
Mary Ann |May 32326 |52 |[Tucson Arizona
Erica Williams |32327 |60 |Show Low |Arizona
Leroy Brown 3238022 |Pinetop Arizona
Elroy Cleaver |32382|22 |[Globe Arizona

= Equal

Greater than

= Less than

= Greater than or equal
<= Less than or equal

== Mot equal to
LIKE *See note below

select

select

select

select

select

last,

city,

age from empinfo

where age > 30;

firsct,
where

last,
firstc

ci
LIKE

Yy, sState from empinfo

IJ%I;

* from empinfo;

firsc,

where last LIKE

firsc,

where last LIKE

last,

last,

from empinfo
l%sl;

age from empinfo
'$illia%’';



Basic SQL Queries

Sample Table: empinfo

first last id |age city state
John Jones 99980 |45 |Payson Arizona
Mary Jones 99982 |25 |[Payson Arizona
Eric Edwards (88232 (32 |San Diego |California
Mary Ann |Edwards | 88233 |32 |Phoenix Arizona
Ginger Howell (98002 (42 |Cottonwood |Arizona
Sebastian | Smith 92001 (23 |Gila Bend Arizona
Gus Gray 22322 |35 |Bagdad Arizona
Mary Ann |May 32326 |52 |[Tucson Arizona
Erica Williams [32327 (60 |Show Low |Arizona
Leroy Brown 32380 |22 |Pinetop Arizona
Elroy Cleaver [32382(22 |Globe Arizona

= Equal

Greater than

Less than

== Greater than or equal

<= Less than or equal

<= Mot equal to

LIKE *See note below

Select “columnl1” from “tablename”
[where "condition"];

1. Displayeveryone’s first name and
theirage foreveryone that’sin the table

1. Displaythefirst name, last name, and
city for everyone that’s not from Payson

2. Displaythefirst andlast names for everyone
whose lastname ends inan “ay”



Basic SQL Queries

insert into "tablename"
(first column, ...last column)
values (first wvalue,...last wvalue);

insert into employee
(first, la=st, age, address, city, state)
values ('Luke', "Duke', 45, '2130 EBoars Hest',
'Hazard Co', "Georgia'):;



Basic SQL Queries

 Update
— UPDATE [table name] SET [field name] = [new value] WHERE ...

e Delete
— DELETE FROM [tab
e Select HMHER FIEE

update phone book
2et area code = 6

where pIEle = 97

le name] WHERE ...
= &S &otLt

23
8;

update phone book
zet last name = 'Smith', prefix=5L55,

delete from =employ
wWh = "Mike" or firstnams=s = "Eric':



Basic SQL Queries

=A== "2 GMA U0 OF oL}

— Ex) ‘helloworld’

<At & 2871 8t g =0
— Ex) Ox41, 1234, ...

AND, OR= AtF& Al AE 7SSt}

#= 4= 2|0| oL

If, sleep2t €2 S0| 75 otLt



Practice Time!

e ssh ubuntu@13.125.175.179
* mysql—-uroot—p
« Password: & A| O] Lt



Al

Practice Task

Check entries of the table and Update if needed

Remove
Select al
Delete a
Check w

all users that is not “Male”
users whose student numberis 15
| users who is bornin 96 or later.

no’s left!



MongoDB

’ mongo

Document X| 2F DBMS
BSON



How to Install MongoDB

https://docs.mongodb.com/manual/tutorial/install-mongodb-on-ubuntu/

1. sudo apt-key adv --keyserver hkp://keyserver.ubuntu.com:80
--recv 0C49F3730359A14518585931BC711F9BA15703C6

2. echo "deb [ arch=amd64,arm64 ]
https://repo.mongodb.org/apt/ubuntu xenial/mongodb-org/4.0
multiverse" | sudo tee /etc/apt/sources.list.d/mongodb-org-4.0.list

sudo apt-get update
sudo apt-get install -y mongodb-org

sudo mkdir —p /data/db
sudo chown [username]:[username] /data/db

o nkw



Using MongoDB

Use Two Terminals

MongoDB & MongoDB Shell &
mongod mongo




Basic MongoDB Commands

Create

db.{{dbname}}.insertOne(~~)
db. {{dbname}}.insertMany(~~,~"...)

db.users.insertOne( 4+— collection
[
L
name: "sue”, 4+—— field: value
age: 26, 4+— field: value document

status: "pending” 4¢—— field: value



Basic MongoDB Commands

Read
db.{{dbname}}.find(~")
db.users.find( <«—— collection
{ age: { %$gt: 18 } }, <«—— query criteria
( name: 1, address: 1 } <«—— projection
). 1limit(5) «—— cursor modifier

limit(n) : nZi 2t H A
pretty() : Of| BEA| H A




Basic MongoDB Commands

Update

db.{{dbname}}.updateOne(~~)
db. {{dbname}}.updateMany(~~)
db.{{dbname}}.replaceOne(~~)

db.users.updateMany( collection
- age: { $1lt: 18 } }, update filter
[ $set: { status: "reject” } ) update action




Basic MongoDB Commands

Delete

db.{{dbname}}.deleteOne(~"~)
db. {{dbname}}.deleteMany(~")

db.users.deleteMany/( 4 collection
{ status: "reject" } « delete filter

)




Other NoSQLs
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And more...

Keywords:

SQL join query

Database sharding

Database migration(SQL v.s NoSQL)

*%%| \|PORTANT** *
NoSQLO| RDBMSE LHA||St= A2 =7t
L M EA &2 MAH ELICHE




Thank you!



