


About Database

Database

Organized collection of Data

HA/EfE Efo/Efo] 22




About Database

Database Model

a type of data model that determines the logical structure of a database and

fundamentally determines in which manner data can be stored, organized and manipulated
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About Database

Relational Database

a digital database whose organization is based on the relational model/
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About Database

Key

Attribute(s) that ensure each record within a table can be uniquely identified
by one or a combination of fields within the table

g5l data£E 2257 9r5o/FE = attribute(s)

g e U0, of] 7He| 23U £ & Ut

Keys 54

1. £Y4l(Unigquness)
SiLte| tableof|A| BE tupleo| CIE Zt2 71X Y= key

2. A& (Minimality)
X Tt 2|4gte| £MHFEQF L5 key



About Database

Super key
T3 US3HE key

Candidate key
23t 2|23 WO key

Primary key
Candidate key & 7| 2o 8 A[2517| I8} key

Alternate key
Primary keyE #[2{% candidate key

Foreign key
CHE tableollM 2t& Y25t attribute




About Database

Minor MNominal Available Flat or

diameter diameter at factory  Number Phillips

Mame tolerance {rmirm) outlet? in stock head?
M4 0.7 4g 4 Pan $10.08 Yes 276 Flat
M5 0.8 4q 5 Round $13.89 Yas 183 Both
ME 1 5g 6 Button $10.42 Yes 1043 Flat
Ma& 1.25 5g 8 Pan $11.98 Mo 298 Phillips
M10 1.5 60 10 Round $16.74 Yes 488 Phillips
M1i2 1.75 7g 12 Pan $18.26 Mo 998 Flat
M14 2 7g 14 Round $21.19 Mo 235 Phillips
M16 2 8g 16 Button $23.57 Yes 292 Both
M18 2.1 8g 18 Button $25.87 Mo 664 Both
M20 2.4 8g 20 Pan $29.09 Yes 486 Both
M24 2.55 g 24 Round $33.01 Yes 982 Phillips
M28 2.7 10g 28 Button $35.66 Mo 1067 Phillips
M36 3.2 12g 36 Pan $41.32 Mo 434 Both

M50 4.5 150 50 Pan $44.72 Mo 740 Flat



About Database

Design Database

Dfotiof & A

1. DBol| {8 22§ AHTICt 1. DBe] &£ & ZAisict

2. Hagt o 5L He|gict
3. A HE table2 LI&C}

4. AttributeE MATICt

2, Clo|e| R AE7|aje| LUAHE
2%gct

3. Ello|eje] ol 7|25t 5. Primary key& ’é"*"ﬂtr
ra|y 12§ 27Kt 6. Ellol& 7to] TAHIE A




About DBMS

DBMS

DataBase Management System

Gfo/Efefo) A Bz] AlAE
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About DBMS
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SQL

e Structured Query Language
. Tt DBMSE H2[5}7| o AdAIE! T2 Jaa dof

» DBMS 2| ¢lofe] S&

— DDL(El|lo|&] H2]oj): & & ME A3l & W&, Bife, e ¢
OIJ:| |:|-|E| A o||_ 7||_
— DML(EIo[E| ZAtol): Afzfoll £718 92, BT, Naetol| 9l 27do]
27 QA Mg 4 Uk 52l 715
S A&

— DCL(Elo|E] AMlofo): M&fe| 2715 +7F & + A & AU
ot B¢l 2 ZAlell thsl elsk=

> saLe glo| BE 7|5g 4E 4 Uct




MySQL Table

ISAM

— MySQL 3.x:HZ7tz|2| Ejo|&

— Ef|o|& 2|cH-87F2 4GB

— 5.0 HHEE A2t

MyISAM

— MySQL 4.x 12| 7| & Ej|o| ZElY
— ISAMS| =4t

— 882 OSof| 2l

— Zke 3 oo DBo|| A5}

InnoDB (araci|A At&)

— E=HMM Foreign key, row-level, locking 2| > o|# 2iz| tzofl Ltete
— 87 A|gho| 72 gl

— MylISAMo|| B|3H B&F3 Tto| AR&gh
— CiiF22| DBol| Mg



MySQL Table

. MyISAM

— Foreign key Constraint, Transaction A|% X

e |InnoDB (ara®j|A| AlL)
— Foreign key Constraint, Transaction %% O

e

Foreign Key Constraint,
Transaction ©|&t?




Foreign Key Constraint

e Constraint: #|2F
« Foreign Key: 2|t E|o|EofA] ZFZ3t 7}

* Foreign Key Constraint:
— O attribute 2f= 2|§ E|o[Fol|lM 7} 5
— R0k of7|=? e|8olM ZE 71 E 4 St

o
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=
| .



Transaction

Database *{2|o]| L @5t 21 Eof| CHSt A4 2{2| Ct|

Atomicity (HA4d)

— TransactionS FAJSH= BE 0i3do| AISHE| 7L} oSt OiSi & AlSHE]

2| ggotoF gL,

Consistency (Z2/d)

— Transactiono| £5F & DB diMdS RA|sHoF FiT}.

Isolation (=E49)

— B.E Transaction2 &A[0l| HolLt= EFE TransactionZt 4fHgio| g
°|E1H1|°|£°1| CHoll 2! /& 7FR|L QAT

Durability (R|4%3)

— Transactiono| BLt & Cj|o|E{tj|o| A= C|o|E{E A&t5| 2{Al5tD A
Mo|L| 1 2|2 o4t Ar=to & HE| G|o|E{& H T 3l{of i},



MySQL Setting

e MySQL x| C} 5111 @A4lLt_?
o ZA|OKGHMICHH | Apt-get install mysql-server

. AlRteHE7tR?
— Command: [etc/init.d mysql [&Z]
_ IF+= service mysql [&7]

— [&]: start, stop, restart, status 55
root@2924a467ba20: /4 /etc/init.d/mysql start
* Starting MySQL database server mysgld

root@2924a467bal20: /4 /etc/init.d/my=sql status

* jusr/bin/mysgladmin Ver 8.42 Distrib 5.7.18, for Linux on =86 &4

Copyright (c) 2000, 2017, Oracle and/or its affiliates. All rights reserved.

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

OWILETS .

Server version .7.18-0ubuntud.16.04.1
Protocol wersion

Connection Localhost via UNIX socket
UNIX socket J/var/run/my=qld/mysqld. sock

9 min 10 =ec

: 1 Questions: 17 Slow queries: 0 Opens: 105 Flush takles: 1 Open t

Queries per second avg: 0.030




e Mysql [-u/-p/-h/-P[-S] *CtH AFZ}0]| FL|FFA|C}

-u: user id (-u [user id]&)
-p: user password (-p [password]Z)
(T 2% mysqlRh 2|2 LiFol| id% password 2|M & FHL|C})

-h[host], -P[port], -S[socket address]& Ar&ctH H7AH &7}

2] A& U 25HH localhostE QA

Ex) mysql -uroot -p& 2L CfS YE/E ~£8 HEHLS O/2I5EA[Cf



My) SQLe| 7|=XQl #He|2

Selecting data
Inserting into a table
Updating records
Deleting records

H7|: mysql> SHOW DATABASES;
MM mysql> CREATE DATABASE [DB name];
DB Al&: mysql> USE [DB name];



Creating Table

HEC A| use [DB name]; Y™ T AFESHA[L2~
Ch&H7]: show tables;
}sé'lkg

— Create table [table name] ([column1] [datatype] [constraint],
cloumn?2] [datatype] [constraint], )
— Varchar?| 73$ &G oto|| 37| £2F M3M|2.

— IntE TSN E EfQ

Here are the most common Data types:

Fixed-length character

—_ O:I|}\| char (size) string. Size is specified in
parenthesis. Max 255 bytes.
* create table employee Variable-length character
. varchar(size) |string. Max size is specified
(flrst VarChar(1 5), in parenthesis.
MNumber value with a max
IaSt va rChar(ZO), nunber (size) number of column digits
age |nt(3), - specified in parenthesis.
date Date value
address varcha r(BO)), Number value with a
maximum number of digits of
numbrer (size, d) ["size" total, with a maximum

number of "d" digits to the
right of the decimal.




Selecting data

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

e Where:

Equal

Greater than

Less than

Greater than or equal
Less than or equal
Mot equal to

*See note below

* Like: like Flofl £ row§F 7pz{etzle
» TE S ofat7} ofpq L HoiEAL.



e select "columni1®

Selecting data

from "tablename" [where "condition"]; [] = optional

Sample Table: empinfo

#* from empinfo

irst = 'Eric';

Ll bk -

This will only select rows where the first name equals

'Eric' exactly.

SelcCh ilrsc, l1asct, CLLTY

first last id |age city state
John Jones 99980 |45 |Payson Arizona
Mary Jones 99482 (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
U IO [P S Arizons
qu_j.a| Arizona
Greater than Anzona
Arizona

from empinfo

where first

T.TEF ¢

=1

rE o

This SQL statement will match any first names that start
with 'Er'. Strings must be in single quotes.

select first, last
from empinfo
1 T = T TG n | ]
there last LIEE "%s':

Less than

Greater than or equal
Less than or equal
Mot equal to

*See note below

This statement will match any last names that end in a

5.



e select "columni1®

Selecting data

from "tablename" [where "condition"]; [] = optional

Sample Table: empinfo

first last id |age city state
John Jones 99980 |45 |Payson Arizona
Mary Jones 99482 (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
U S [EpEpEp S Arizons
qu_j.a| Arizona
Greater than Anzona
Arizona

Less than

Greater than or equal
Less than or equal
Mot equal to

*See note below

gelect

gelect

gelact

gelect

gelect

gelact

gelect

firest, last, city from empinfo;
last, city, age from empinfo

where age > 30;

first, la=t,
where first LIEE 'J%':;
# from empinfo;

first, last, Irom empinfo
where last LIEE "%s':

first, la=st, age from empinfo
where last LIEKE '%illia%':;

¥ from empinfo where first =

city, =state from empinfo
L] L]

"Exric':



e select "columni1®

Selecting data

from "tablename" [where "condition"]; [] = optional

Sample Table: empinfo

1. Display everyone's first name and their

age for everyone that's in table.

2. Display the first name, last name, and
city for everyone that's not from Payson.

3. Display all columns for everyone that is

first last id |age city state
John Jones 99980 |45 |Payson Arizona
Mary Jones 99482 (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

over 40 years old.

4. Display the first and last names for
everyone whose last name ends in an



Selecting data

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

Sample Table: empinfo 1. Display everyone's first name and their
- - - age for everyone that's in table.
first last id |age city state
John Jones 99980 |45 |Payson Arizona select first,
age
Mary Jones 99982 (25 | Payson Arizona from empinfo:
Eric Edwards [ 88232 |32 |San Diego | California

2. Display the first name, last name, and

Ginger Howell |[98002 |42 |Cottonwood |Arizona

select first,

Sebastian | Smith 92001 |23 |Gila Bend Arizona last,
Gus Gra 22322 |35 |[Bagdad Arizona CLLY
Y g from empinfo
Mary Ann | May 32326 (52 |Tucson Arizona where city <>
' il - 'Pay=on';
Erica Williams | 32327 |60 |Show Low |Arizona -
Leroy Brown |32380 (22 |Pinetop Arizona 3. Display all columns for everyone that is

Elroy Cleaver [32382)|22 |Globe Arizona over 40 years old.

select * from empinfo

where age > 40;

4. Display the first and last names for
everyone whose last name ends in an



Inserting DATA

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

insert into employee
(fir=st, la=st, age, addre=ss=s, city, =tate)
values ('"Luke', 'Duke', 45, '2130 EBoars Hest',
'"Hazard Co', 'Georgia'):




Updating/Deleting Data

Update:

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

Delete:
— DELETE FROM [table name] WHERE ---

WHERE SI£.5.2 o|of| uj-e SELECTZ} Ztotg.
AlAl...

update phone book
z2et area code = B23
where prefix = 897959;
update phone book
get last name = 'Smith prefix=555, suffix=9282
where last name = 'Jones';
delete from employvees
[ ' . = b e = —_— L} T = L}
there lastname = "May';

delete from emploves
o — — | | = 1 | | o — — | B - | |
here firstnamse = Mike= oY Ffirstnams = Exric



Ak =Z A SEHA ...

A T ET "E ZAMA Qlofof gL,

Ex) ‘hello world’

A= HdAE 2ot gk 2 SOk

Ex) 0x41, 1234, ---

AND, ORE 2827 At 7Hssict.
#2 2Mg oln|gtct
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+ of A& AHAE mango] A& 3 DBIAALICE

e Special thanks to mango ©
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About DBMS - MongoDB

Document Z|SF DBMS
BSON



About DBMS - MongoDB

How to ‘d%|?

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 | http://repo.mongodb.org/apt/ubuntu
xenial/mongodb-org/3.4 multiverse" | sudo tee [etc/apt/sources.list.d/mongodb-org-
3.4 list

3. sudo apt-get update
4. sudo apt-get install -y mongodb-org
5. sudo mkdir -p /data/db

6. sudo chown [username]:[username] /data/db



About DBMS - MongoDB

Terminal= 27H A&

MongoDB AldH MongoDB She// Al&d

mongod mongo



About DBMS - MongoDB

Create

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

db.users.insertOne( collection
(
name: "sue", field: value
age: 26, field: value document
status: "pending” field: value




About DBMS - MongoDB

Read

db.{{dbname}}.find(~~)

db. Find(

Y. limit(5) cursor modifier

dimit(n) : nZH2k EA|




db.

About DBMS - MongoDB

Update

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

.updateMany (




About DBMS - MongoDB

Delete

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

db.users.deleteMany(

)




NoSQL

Other NoSQLs



Why NoSQL?
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Why NoSQL?

6,660,986 views
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Why NoSQL?
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Why NoSQL?

Please Wait. ..

# Reload SEAID HAAIZH0 O ROELICE (EA]




Why NoSQL?

=X| (Replication)

Master

=2

Slave




Why NoSQL?

Master

M 7|
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Why NoSQL?

Master
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Why NoSQL?

Master

=5

Slave
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Why NoSQL?
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Why NoSQL?

HO|E{ 7} otM 82 & 8E¢l  AFL (Sharding)
Master

Rl B
__ AFE

It E| M (partitioning)
S

Slave



Why NoSQL?

Hl0|E{7} MOt 82 & Bzl AFE (Sharding)

—

AFE (Sharding)

It E| M (partitioning)



=H| ol zof| 23|95 ZE5| 3 2 F27t U7 T

660,091 700,001

l’ S0000 n 699,999

660,000

Google A, Facebook Timeline, ...



Why NoSQL?

Oo{Xtm Al & SfLt= = 7|l ofeH

CAP Theorem

Consistency MongoDB

HBase
/ Redis

CA CP

Availability Partition
AP  Tolerance

CouchDB
Cassandra
DynamoDB

Riak




Why NoSQL?

" -
7|_7|'_S9.| %Ilz'FC)l'__ll_, REPLICATION REPLICATION
N ﬁ SOFTWARE SOFTWARE
scalable S}X| &< DB
built-in replication2 2
=,
scalable oF DB DATABASE] = o T

-—



Why NoSQL?

27|08 A f£? => £+ 00| 12|0] !

Iteration 2 — First, Last, Twitter

Schema Utilized Schema Utilized
USERS USERS
1D First Last ID First Last
Brendan Bond Shane Johnson ‘ @shane_dev

(V) (V) (V) 9 ;

1+
USERS \ \ USERS L

0 Brendan Bond ‘i
1 Shane Johnson e




Why NoSQL?

A7|0F? A H=E? => £4|2 010|134 0]M!

Brendan Bond Shane Johnson

@shane dev

{

{ "firstName" "Shane",
"firstName": "Brendan’, "lastName"; "Johnson",
"lastName"; "Bond"

} }

-~

USERS
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NoSQLo| RDBMS=- cH|5f=71 oy
AR Aof| 2 MA|E FLct

{9l redis,
Ap3 Bi8+7{7FS 2 H ol mongodb,

Lte{z| Hlo|EfE MySQL of #{Atsta Qlofe! * ( 5




Thank You
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