2 XEOlOKEC Baoeic Aedopevwv
kKal SQLite

KepaAaio 14

Pyth (6))
M ython yia OAoug


http://www.py4e.com/

SQLit: base Bro r — /Users/jc/tmp/example.db

Open Database

1 | | . -
Database Structure Edit Pragmas Execute SQL

http://sglitebrowser.org/


http://sqlitebrowser.org/

Aladoyikn KupLa
HAA|A Evnpépwo'r‘l NEA
LSRN \ekaeTia Tou 1970 CRERERIEY

Ta&wvounueve
C OUVAAAQYEC

https://en.wikipedia.org/wiki/IBM_729



Tuxaia
[TpooTtEAOON

- 'O10aV YTIOPEITE VO TIPOOTIEAACETE
Tuxaio T dedOUEVA.. .

« [w¢ PTTOPEITE VO DOUNOETE T
OEOOUEVO WOTE VO Eival TTIO
OTTIOTEAECUATIKA?

oooooo

» H ta&ivounon pmopei va pnv givai n
KOAUTEPN 10€0

https://en.wikipedia.org/wiki/Hard_disk_drive_platter



2 XEOIOKEC Baoelg AEOOUEVWV

Ol OXEOIOKEC BATEIC OEOOUEVWV POVTEAOTIOIOLV
OEAOUEVA ATIOONKEVLOVTOC YPOUUEC KOl OTNAEC O€
TIVOKEC. H duvaun tnNg oxeoiakng Baong
OEAOPEVWV EYKEITAL TNV IKAVOTNTA TNE VO AVOKTA
OTIOTEAEOUATIKA OEOOUEVA ATIO OVTOVC TOUC
TUVOKEC Kal 10IW¢ OTaV LTIAPXOUV TIOAAOI TTIVOKEC
KOl Ol OXEOEIC METAEL AUTWV TWV TIIVAKWVY
EUTIAEKOVTOI OTO EPWTNMA.


http://en.wikipedia.org/wiki/Relational_database

OpoAoyla
Bdon AcdOPEVWV — TIEPIEXEL TIOAAOUC TTIVOKEC
>xean (n Tivakoc) - TIEPIEXEL TIAEIAOEC KAl 1OI0TNTEC

MAEIG0EC (1) eYYPOAPEC) - Eva GUVOAO TIEDIWV TIOL AVTITIPOCWTIEVEL
YEVIKA EVA «OVTIKEIPEVO» OTIWC EVA ATOUO 1 EVA HOUOIKO KOPUATI

- €V0 OTTO TO TIOOVWC TIOANG
OTOIXEIO OEAOPEVWV TIOU AVTIOTOIXOUV OTO OVTIKEIUEVO TTOU
OVTITIPOOWTIEVETAI ATIO TNV EYYPOPI)
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Tuple
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Relation / Zxéon

Mia ox€an opidetal w¢ Eva aUVOAO TIAEIADWY TIOU €X0LV TIC IDIEC . Mia rtAsiada
OVTITIPOOWTIEVEI CUVABWC VO OVTIKEIMEVO KOl TIANPOQPOPIEC OXETIKA E OLTO TO AVTIKEIYEVO. Ta
QVTIKEIUEVO €ival ouvRBWC PULOIKA AVTIKEIMEVA 1] EvvoleC. Mia oxEaTn ouvhnBWC TIEPIYPAPETAL WC

TIIVOKOC, O OTTOI0C Eival OpYOVWUEVOC GE YPOUUEC KOl . OAa 1a dedopéva ota oTtoia

OVO@PEPETAL PIa Bpiokovtal oTov id10 TOPEA KAl

. (Wikipedia)
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SOL

Aopnuevn Nwooa Epwtartokpioewv (Structured Query Language)
gival N YAwooo TIOU XPNOIUOTIOIOVUE Yia TNV IOTOTIWON EVIOAWY OTN
Baon dedopeEvwv

Create data / Anuiovpyia d€dopEVWV (YVWOTOC Kal w¢ Insert)

Retrieve data / Avaktnon 0ed0uEvwVY

Update data / Evnuépwan d€d0UEVWV

Delete data / Alaypa@r] O€dOUEVWV


http://en.wikipedia.org/wiki/SQL
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Epapuoyec lotoL pe Baoeig
AEOOPEVIV

— XTidel I
AOVIKI] yIO TNV EQAPUOYN), TNV EUPAVION Kal TNV aiocbnon ¢
EQPAPUOYIC - TIAPAKOAOUBEI TNV EQOPUOY YIa TIPOBANUOTO

- Database Administrator — AlaxeiploTtr¢ Baong AcdopEVWY —
[MapakoAoLBEi Kal Tipooapuolel Tn Baon dEA0PEVWY KATA TNV
EKTEAEON TOVL TIPOYPAPMOATOC

¢ JUXVA Kal 1o OVO ATOPO CUPUETEXOLY OTN dNUIOLPYIa TOL
"HOVTEAOL AEOOPEVIV"



Bdaon Acdopevw
AIOKOUIOTNC
AEOOUEVWIV

TeAIKOC AOYIOUIKO
: Ce—> )
pPNotng E@appoyng

POYPOUUOTIOTAQ

EpyoAcsia
Baonc
AEOOUEVWOV



Alaxeiplotng Baong Asdopevwy

O diaxelplotic Baong dedopevwyv (DBA) gival Eva ATopo LTIELOVVO
VIO TO OXEDIOOMO, TNV EQAPHOYH, TN CLVTHPNON KAl TNV ETIIOKELN
NC BAaonC OEAOPEVWV EVOC opyavIopoL. O pOAOC TIEPIAOUBAVEL TNV
OVATITUEN KOl TO OXESIOOHO OTPATNYIKWY BATEWV OEAOUEVWV, TNV
TIapakoAoLBNon Kal tn BeATiwon ¢ armdédoonc Kal TNE IKAVOTNTAC
NC BAoNC OEAOPEVWV KOl TOV TIPOYPOUMATIOUO VIO UEANOVTIKEC
OTIOITAOEIC ETIEKTAONC. MTIOPOLV ETTIONC VO OXEAIACOLV, VO
CUVTOVIOOUV KOl VO EQAPPOCOLY HETPA AO@PAAEINC yIia TN dla@LAOEN
NC BAoNC OEAOPEVWV.

http://en.wikipedia.org/wiki/Database administrator



http://en.wikipedia.org/wiki/Database_administrator

MovteEAo Baong AOOUEVWV

‘Eva povteAo Baong dedopevwy N oxnua Baong
DEOOPEVWV Eival N
, TIOL TIEPIYPAPETAL OE ETTICNUN YAWOOO TIOU
uTTooTNPI(ETAI ATIO TO CLOTNUO dlaXEIpIoNG BACEWVY
OEDOHUEVWV. ME GAAND AOYIQ, EVO «OVTEAO BAan
OEQOUEVWV» EIVAL I EQOPUOYH EVOC HOVTEAOU
OEAOPEVWV OTAV XPNOIUOTIOIEITAlI OE CUVOVOOUO UE EVO
oloTNUA dlaXeiplong Paonc OEAOPEVWV.


http://en.wikipedia.org/wiki/Database_model

2 uvnNin Zvotnuata Baoewv
AEOOUEVWV

- Tpio onuavtika Zuotnuota Aloxeipiong Baoewv AcdopEvwy o€ EvpEia
xpnon

- Oracle - MeyaQAn, EUTIOPIKN), ETUXEIPNOIOKAC KAIHOKOC, TTOAD
TIPOCUPUOCIUN

- MySql - ATtAo0aTEPN OAANG TTOAD YPrYOopn KOl ETIEKTACIUN - EUTIOPIKN
OVOIXTOU KWOIKO

- SglServer - TNoAL wpaia - artd TN Microsoft (ertiong Access)
« TTOAAG GANO PIKPOTEPA YO, OWPEAV KOl AVOIXTOU KWOIKA
- HSQL, SOQLite, Postgres, ...
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http://www.sqlite.org/famous.html

[Mpoypapua Mepinynong SQLite

« SQLite gival pia TToAL dNUOPIANG Baon dEAOPEVWV - €ival dWPEQV,
YPrIyopn Kot HIKpn
- To mpoypappa Trepiynong SQLite pag eTUTPETIEN va XEIPILOUOOTE
aueoa apxeia SQLite
« http://sqlitebrowser.org/

- SQLite €ival evowpatwpevn otnv Python kal o€ €va TIANB0C AAAWV
YAWOOWV




) New Database 2 Open Database Write Changes

Database Structure Browse Data Edit Pragmas

) Create Table Modify Table Delete Table

Name

Type
Tables (0)
Indices (0)
Views (0)

| Triggers (0)

Revert Changes

Execute SQL

Schema

Tables (0)
Indices (0)
Views (0)

| Triggers (0)

SQL Log

DB Schema

Plot

DB Schema




AC AnNUIOLPYNOOULUE PIa
Baon Asdopevwv

https://www.py4e.com/lectures3/Pythonlearn-15-Database-Handout.txt



=eKIVape ATIAA - ‘Evac Eviaiog
[Mivakocg

Edit Pragmas Execute SQL Q6

CREATE TABLE Users(
name VARCHAR(128),
email VARCHAR(128)

)




¢ New Database 3 Open Database | Write Changes = Revert Changes

Database Structure Browse Data Edit Pragmas Execute SQL DB Schema

Create Tabl Modify Tabl: Delete Tabl Schema
. Create |able lodl able elete lable
o Y Tables (1)

CREATE TABLE Users(
name VARCHAR(128),

Name Type Schema Users email VARCHAR(128)

Tables (1) )

CREATE TABLE Users( ‘
U name VARCHAR(128), Indices (0)
- email VARCHAR(128) Views (0)

) L' Triggers (0)

Indices (0)

Views (0)

Triggers (0)

SQL Log Plot DB Schema




¢ New Database 3 Open Database | Write Changes i Revert Changes
Database Structure Browse Data Edit Pragmas Execute SQL DB Schema

Table: Users 2 g New Record Delete Record Schema
Tables (1)
CREATE TABLE Users(
T name VARCHAR(128),
email VARCHAR(128)
)

Indices (0)
Chuck csev@umich... Views (0)

Triggers (0)
Colleen cvi@umich.edu )

Ted ted@umich....

Sally al@umich.edu

O Tivakac pac Pe
TECOEPIC EYYPAPEC

SQL Log Plot DB Schema




SOL

Aopnuevn Nwooa Epwtartokpioewv (Structured Query Language)
gival N YAwooo TIOU XPNOIUOTIOIOVUE Yia TNV IOTOTIWON EVIOAWY OTN
Baon dedopeEvwv

Create data / Anuiovpyia d€dopEVWV (YVWOTOC Kal w¢ Insert)

Retrieve data / Avaktnon 0ed0uEvwVY

Update data / Evnuépwan d€d0UEVWV

Delete data / Alaypa@r] O€dOUEVWV


http://en.wikipedia.org/wiki/SQL

SQL: Insert

H dnAwaon Insert el0ayel Yo ypauur o€ evav Ttivaka

INSERT INTO Users (name, email) VALUES (‘Kristin', 'kf@umich.edu")



8 New Database 3 Open Database =] Write Changes 2 Revert Changes

Database Structure Browse Data Edit Pragmas Execute SQL 006 DB Schema

. Name Schema
B @ ’ 7 Tables (1)
CREATE TABLE Users(

name VARCHAR(128),
SaLd Users email VARCHAR(128)
)

INSERT INTO Users (nams, email) VALUES (‘«ristin, %!@umich.ecu Indices (0)
Views (0)
LI Triggers (0)

Query executed successfully: CREATE TABLE Users (
name VARCHAR(128),
email VARCHAR(128)

) (took Oms)

SQL Log Plot DB Schema




8 New Database Y Open Database =] Write Changes

Database Structure Browse Data Edit Pragmas

B

SQL 1

INSERT INTO Users (name, email) VALUES ( ‘®nstin' i

i Revert Changes

Executs
(4 New Database

Database Structure

Table:

Chuck
Colleen
Ted
Sally

Kristin

Query executed successfully: CREATE TABLE Users (
name VARCHAR(128),
email VARCHAR (128)

) (took Oms)

Y Open Database

j‘Write Changes < Revert Changes

Browse Data Edit Pragmas Execute SQL

New Record Delete Record

csev@umich...
cvi@umich.edu
ted@umich....

al@umich.edu

kf@umich.edu

Tables (1)
Users
Indices (0)

Views (0)
Triggers (0)

SQL Log

DB Schema

Schema

CREATE TABLE Users(
name VARCHAR(128),
email VARCHAR(128)

Plot DB Schema




SQL: Delete

AlQypa@EL YIa YPOAUUL O€ EVAV TIIVOKO BACEL KPITNPIWV ETTIAOYIC

DELETE FROM Users WHERE email=ted@umich.edu’



DB Browser for SQLite - /Users/csev/sql1

¢, New Database 3 Open Database i ) Write Changes < Revert Changes

Database Structure Browse Data Edit Pragmas (x5 ] DB Schema

Schema
A Tables (1)
CREATE TABLE Users(
name VARCHAR(128),

: Users email VARCHAR(128)
ST )

DELETE FROM Users WHERE email= ted@umich.ccu| Indices (0)
Views (0)
Triggers (0)

Query executed successfully: DELETE FROM Users WHERE email='ted@umich.edu'
(took Oms)




DB Browser for SQLite - /Users/csev/sql1
{ New Database 2 Open Database : | Write Changes = Revert Changes

‘ DB Browser for SQLite - /Users/csev/sql1
Database Structure Browse Data Edit Pragmas ecut

, New Database 2 Open Database 1 Write Changes 2 Revert Changes

Database Structure Edit Pragmas Execute SQL 006 DB Schema

Name Schema
Tables (1)
DELETE FROM Users WHERE email="ted@umich.sc CREATE TABLE Users(

name VARCHAR(128),
Users email VARCHAR(128)
)

Table: Users [T = 3 New Record Delete Record

Indices (0)
Chuck csev@umich... Views (0)
Triggers (0)
Colleen cvi@umich.edu
Sally al@umich.edu

Kristin kf@umich.edu

Query executed successfully: DELETE FROM Users WHERE email='ted@umich.edu'
(took Oms)

SQL Log Plot DB Schem




SQL: Update

ETUTPETTIEL TNV EVNUEPWON EVOC TIEDIOL UE TOV OPO Where

UPDATE Users SET name='Charles' WHERE
email='csev@umich.edu'



DB Browser for SQLite - /Users/csev/sql1

¢, New Database 2 Open Database 2 1 Write Changes 2 Revert Changes

Database Structure Browse Data Edit Pragmas 006

w Tables (1)

XS Users

UPDATE Users SET name='Cnaries’ WHERE email='csev @umich.edu Indices (0)
Views (0)
Triggers (0)

Query executed successfully: UPDATE Users SET name='Charles' WHERE
email='csev@umich.edu' (took Oms)

SQL Log

DB Schema

Schema

CREATE TABLE Users(
name VARCHAR(128),
email VARCHAR(128)

)




DB Browser for SQLite - /Users/csev/sql1

¢, New Database 2 Open Database | JWrite Changes = Revert Changes

Database Structure Browse Data Edit Pragmas X¢ e SQL 006 DB Schema
) DB Browser for SQLite - /Users/csev/sql1

¢ New Database % Open Database (1 Write Changes 2 Revert Changes
Database Structure FOWS ata Edit Pragmas Execute SQL Q06 DB Schema

5 Name Schema
UPDATE Users SET name= Charies’ WHERE emal= nich.edu Tl Lisers [~ = fewRecord pelets ecord Tables (1)

CREATE TABLE Users(
U name VARCHAR(128),
Seis email VARCHAR(128)

)

Indices (0)
Charles csev@umich... Views (0)
Triggers (0)
Colleen cvi@umich.edu
Sally a1@umich.edu

Kristin kf@umich.edu

Query executed s fully: UPDATE Users SET name='Charles' WHERE
email="'csev@umic! (took Oms)

SQL Log Plot




Avaktnon Eyypagwv: Select

H dnAwon select avaktd pio opada eyypa@wy - JTTOPEITE EiTE va
OVOKTAOETE OAEC TIC EYYPOAPEC EITE EVA LTTIOOVVOAO TWV EYYPAPWV HE
Tov 0po WHERE

SELECT * FROM Users

SELECT * FROM Users WHERE email='csev@umich.edu'



DB Browser for SQLite - /Users/csev/sql1

¢, New Database 3 Open Database ¥ ) Write Changes = Revert Changes

Database Structure Browse Data Edit Pragmas 006 DB Schema

Schema

Tables (1)
CREATE TABLE Users(
U name VARCHAR(128),
SIS email VARCHAR(128)
)
SELECT * FROM Users Indices (0)
Views (0)
Triggers (0)

name email
Charles | csev@umich.edu
Colleen | cvi@umich.edu
Sally al @umich.edu

Kristin | kf@umich.edu

4 Rows returned from: SELECT * FROM Users (took Oms)




DB Browser for SQLite - /Users/csev/sql1

¢, New Database s Open Database 2 | Write Changes 2 Revert Changes

Database Structure Browse Data Edit Pragmas 006 DB Schema

Schema
A Tables (1)
CREATE TABLE Users(
name VARCHAR(128),

’ Users email VARCHAR(128)
~x SQL1 ] )

Indices (0)

Views (0)

Triggers (0)

name email

1 Charles | csev@umich.edu

1 Rows returned from: SELECT * FROM Users WHERE email='csev@umich.edu' {(took
Oms)




Taéivounon pye ORDER BY

Mrtopeite va TipooBéacte Tov 0po ORDER BY o€ pia dniwon
SELECT vyia va TaéIVOUNOETE TO OTIOTEAECUATO PE aLEOLOA 1
@Bivovoa oelpa

SELECT * FROM Users ORDER BY emaill

SELECT * FROM Users ORDER BY name DESC



DB Browser for SQLite - /Users/csev/sql1

, New Database 2 Open Database ¥ 1 Write Changes L Revert Changes

Database Structure Browse Data Edit Pragmas [x} DB Schema

Name Schema
Tables (1)

CREATE TABLE Users(
U name VARCHAR(128),
BSOS email VARCHAR(128)

)

SELECT * FROM Users ORDER BY ema Indices (0)
Views (0)
Triggers (0)

name email
Sally al@umich.edu
Charles | csev@umich.edu
Colleen | cvi@umich.edu

Kristin | kf@umich.edu

4 Rows returned from: SELECT * FROM Users ORDER BY email (took Oms)




> ovoyn SQL

INSERT INTO Users (name, email) VALUES ('Kristin', 'kf@umich.edu')

DELETE FROM Users WHERE email='ted@umich.edu'

UPDATE Users SET name="Charles" WHERE email='csev@umich.edu'

SELECT * FROM Users

SELECT * FROM Users WHERE email='csev@umich.edu'

SELECT * FROM Users ORDER BY email



AUTO OEV €ival Kal TIOAU
OUVOPTIOOTIKO (MEXPI OTIYUNK)

Ol TtivaKeg poladouv Aiyo PE JEYOAQ TIPOYPAUHaTI(OMEVO

UTTOAOYIOTIKO (QUAAO E YPAUMEC, OTNAEC KOl EVTOAEC

« H 10X0¢ yiveTal avTIANTITI) OTOV €XOVME TIEPICTOTEPOUC OTIO VAV
TTIVOKEC KAl TTOPOVUE VO EKUETAAAELTOVUE TIC OXETEIC METAED TWV
TUVOKWV



> 0vBeta Movteha AedOUEVWV
KOl 2XEOEIC

http://en.wikipedia.org/wiki/Relational model



http://en.wikipedia.org/wiki/Relational_model

2 Xedloopog Baong AsdouEvwy

« O oxedlaouocg BAoEWV OEDOUEVWV Eival PId HOPEL TEXVNC OTTO
MOV NG TIOL ATTOITED 1IDIAITEPEC OEEIOTNTEC KAl EUTTEIRIN

>TOX0C paC gival va aTTO@UYOLHE TA TIPAYHATIKA AoXNUo AAOn Kal
VO OXESIOOUPE KOBAPEC Kal EDKOAO KATOVONTEC PACEIC OEOOUEVWV

« AMNOI UTTOPEI VO OLVTOVIOOULV TNV ETTIOOCT TWV TIPAYUATWVY
apyotepa

« O oXedIOoPOC TNC PACNC OEAOPEVWV EEKIVA E IO EIKOVA...



Event |

eventiD
startTime
name
endTime
date
¥ Rela P =
participants — | Location
location e - ¥ Attributes
e detailDescription
narme
|¥ Rel
—_—— events
Occasion )
¥ Attributes

ription
endDate

¥ Relationships
= events







Kataokevadovtag eva MovteAO
AEOOPEVWIV

« 2XEOIACOVPE MIO EIKOVA TWV AVTIKEIMEVWVY OEOOUEVWV YId TNV
EQAPUOYI HOC KOl OTN CUVEXEID VO BPICKOVUE TIWC VO
OVOTIOPAOCTHOOVUE TA AVTIKEIPEVA KAl TIC OXETEIC TOUC

- Baoikog Kavovag: Mnv ToTtoBeTeite Ta idlo dEO0UEVD
oupBoAooElPdAC dVO POPEC - XPNOIUOTIOINOTE UIa OXEON

- ‘O1av UTTAPXEI EVA TIPAYUO OTOV «TIPOYHOTIKO KOOUO0>», B0 TIPETIE
VO UTTAPXEL Eva avTiypa@o auTtoL ToL TIPAYUOTOC oTn Baon
OEOOUEVWIV
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[0 KOOE «KOUMATI TIANPOPOPIAC»...

Eival n oTAAN QVTIKEPEVO ] IB16TNTO GAAOU Len Album
OVTIKEIMEVOU; Genre

, , , , Artist :
« MOAIC OPICOVIE TA AVTIKEIPEVA, TIPETIEL VO Rating

OPIOOVE TIC OXETEIC METOEL TWV Track

QVTIKEIMEVWV Count

# Hells Bells 5:13 C/ ‘Who Made Whao

¥ Shake Your Foundations 54 C/ Who Made Who

¥ Chase the Ace 01 C/ Who Made Who

# For Those About To Rock (We ... 5:54  AC) Who Made Who

W Dalamdn 43 an Matural Wonders M...
¥ Rode Across the Desert :10 neric ed Hits

¥ Now You Are Gone
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Rating
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Count
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# Shake Your Foundations
# Chase the Ace
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:08  America Greatest Hits
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AVOTIOPAOTOON 2XECEWV OE
Baon Aedopevwv



Kavovikortoinon Baong
Aedopevwy (3NF)

YTIAapXouv *tovolr* Bewpiog Baong 0edOUEVWVY - TIAPO TIOAD YIa va
KOTOVONOOULUE XWPIC LTIEPBOAIKO HaBNUATIKY AOVIKI)

MV ETTOVOAOUBAVETE T OEOOUEV — OEDOPEV OVOPOPAC —
OEiXvouv o€ dedopEVa

XPNOIYOTIOINOTE OKEPAIOULC VIO KAEIOIO KOl Y10 AVAPOPEC

[MPOCBEDTE pla E1OIKA OTNAN «KAEIDI» 0€ KABE TTivOaKa N oTt0ia Ba
XPNOIUOTIOIEITal ¢ avagopd. Katd oLuBaar], TTOANOI
TIPOYPOMUATIOTEG OTIOKOAOUV OUTHV TN OTAAN «id»


http://en.wikipedia.org/wiki/Database_normalization
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ACDC Who Made Who
ACSDC Who Made Who Y
ACDC Who Made Who
Altan Matural Wonders

» Hells Bells
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# For Those About To Rock (We ...
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[ T ¥ B
o

S SR R

Fud L

1
1
3

==
(w5}

Jd
-

@ENOLUE VO TIAPOKOAOUBOUE TIOI0 UTIAVTO EiVAL O « » KOOE
LOLGCIKOU KOUMATIOU ...

>¢€ "aVrKel" auto 1o TPAyoLdl ;;
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MoTi3o Akepaiou Ava@opac

XPNOIUOTIOIOVE
OKEPOAIOLC apPIBOLC VIO
Vo avagpepBolue o€
YPOMPUEC AAAOL TTIiVOKO

Led Zepplin

AC/DC

artist_id



Tpia Eidn KAEId1V

« [Mpwtevov KA - YEVIKA €vd TIEDIO

OKEPOIOL AVTOUOTNC AVENONC Album
Id

» AOYIKO KAEIDI - OTIl XPNOIOTIOIEN O E€W title

KOOUOC yio avadtnon

- YEVIKA £VO OKEPAIO TIANKTIPO

TIOL OEIXVEL PO YPAPUN O Evav GAANO TTIVOKO



Baoikol Kavovecg

BEATIOTEC TIPOKTIKEC User
« T1OTE PNV XPNOIUOTIOIEITE TO AOYIKO KAEIDI WC :g "
TIPWTEVOV KAEIDI pa?sswor q
« Ta AOYIKG KAEIDIO PTTOPOUV Kal OAAGLOLV, OV Q?nrgﬁ
Katapya created_at
) , modified at
« Ol TIoVL Baaoidovtal o€ TteEdia login at

OUUBOAOCEIPWV Eival AlyOTEPO
OTIOTEAEOUATIKEC OTIO TOUC OKEPAIOUC



=eva KAs1d1a

- ‘Bva gival 0Tav evag Artist
TTIVOKOC EXEL YO OTAAN TTOU TIEPIEXEL i
EVA KAELDI TTOL OEIXVEL TO TIPWTELOV

. , name
KAEIOI EVOC OIAAOUL TTIVOKO.

- 'Ot1av OAd Ta KUPIO KAEIDIA gival
OKEPAIOL, TOTE OAO TO EEVA KAEIDIA €ival
OKEPAIOL - OVTO €iVal KAAO - TIOAD KOAO

Album

title




KOotaokeun 2xeoewv (O€
TTIVOKEC)



Artist Track
Rating
OVIKEI-OTO Len

L Count

X

Album

OVIKEI-OTO

Genre ‘, OVIKEI-OTO

¥ Hells Bells
B Shak Foundations

AC/DC Who Made Who
ACTDC Who Made Who
AC/DC Who Made
ACIDC Whao B

N
4 LA

=T
=

¥ Chas ce

® ForT About To Rock (We ...
& Dulan

# Rode Across the Desert

B Mo u Are Gone

Altan Matur onders M...

N S

=
o

America Createst Hits

ol e e R B
L
Ll s

oa

America Createst Hits




Album <

Mivakocg
[TPWTELOV KAEIDI
AOVYIKO KAEIDI

OVNKEI-OTO

Track
Title
Rating

Len
Count




Artist

_id___

Mivakog
[TPWTELOV KAEIDI
AOYIKO KAEIDI




Edit table definition
Table

Artist

vy Advance

Fields

| Add field - Remove field ~ Move field up Move field down

Type No PK Al U Default
INTEGER g

Name

1 CREATE TABLE (

2 T d’ INTEGER NOT NULL PRIMARY KEY Al ENT UNIQUE,
3

i

Cancel

OK




DB Browser for SQLite - /Users/csev/Desktop/Music
& New Database 2 Open Database | Write Changes 2, Revert Changes
Database Structure Browse Data Edit Pragmas = Colicislel by 006 DB Schema

Name Type Schema

A v [@ Tables (2)
X Artist

Tcnznrs TABLE Genve ( =2 id INTEGER “id" INTEGER NOT NULL ...

CREATE TABLE “Artist’ (
fidi

d INTEGER NOT NULL PRIMARY KEY AU MEN name TEXT “name’ TEXT
name TEXT sqlite_seq... CREATE TABLE sqlite_sequ...
) Indices (1)
sqlite_auto...
Views (0)
_| Triggers (0)

CREATE TABLE Genre (
id INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
name TEXT



CREATE TABLE Album (

id INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
INTEGER,
title TEXT

CREATE TABLE Track (

id INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
title TEXT,

INTEGER,

INTEGER,

len INTEGER, rating INTEGER, count INTEGER



DB Browser for SQLite - /Users/csev/Desktop/Music

8 New Database 2 Open Database ] Write Changes 2 Revert Changes
Browse Data Edit Pragmas Execute SQL 006 DB Schema

Ci Tabl Modify Tabl Delete Tabl: e =L
o reate Table F lodify Table d elete Table | Tables (5)
Name Type Schema b CREATE TABLE "Album" (

ia

Tables (5) INTEGER NOT NULLP...

(

o Imgggg NOT NULL PRIMARY KEY AUTQ [ id id" INTEGER NOT NULL PRIMARY KEY AUTOINC...
“title' ™= [0 artistid “artistid' INTEGER

) [ title “title” TEXT
2 INTEGER “id” INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE
=) artist_id INTEGER “artist_id' INTEGER Artist
2 title TEXT “title’ TEXT
CREATE TABLE ‘Artist (

CREATE TABLE "Artist" (
tid* INTEGER NOT NULLP...

Bid *id" INTEGER NOT NULL PRIMARY KEY AUTOINC...

|| name ‘name’ TEXT

Artist INTEGER NOT NULL PRIMARY KEY AUTC
TEXT

‘name’

)
INTEGER ‘id” INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE
TEXT ‘name’ TEXT

CREATE TABLE Genre ( 2 e
d INTEGER NOT NULL PRIMARY KEY AUTC ‘ld INTEGER NOT NULL PRIMARY KEY AUTOINC...
TEXT name’ TEXT

CREATE TABLE Genre (
id INTEGER NOT NULLP...

name

)
INTEGER “id" INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE

TEXT ‘name’ TEXT
CREATE TABLE Track (
id

CREATE TABLE Track (
id INTEGER NOT NULLP...

INTEGER NOT NULL PRIMARY KEY
AUTOINCREMENT UNIQUE,
title TEXT, i “id
album_id INTEGER, } Ifi ~Ifi I‘NTEGEF{ NOT NULL PRIMARY KEY AUTOINC...
genre_id INTEGER, itio (I =
len INTEGER, rating INTEGER, count INTEGER ) album_id “album_id" INTEGER
) id INTEGER ‘id” INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE genre_id ‘genre_id" INTEGER
title TEXT “title” TEXT |=) len ‘len’ INTEGER
album_id INTEGER “album_id" INTEGER rating ‘rating’ INTEGER
genre_id INTEGER ‘genre_id" INTEGER - count “count’ INTEGER
len INTEGER “len” INTEGER sqlite_seq... ~ CREATE TABLE sqlite_sequence(name,seq)
- rating INTEGER “rating” INTEGER Indices (4)
| count INTEGER “count’ INTEGER sqlite_auto...
sqlite_auto...




DB Browser for SQLite - /Users/csev/Desktop/Music
¢ New Database , Open Database | Write Changes 2 Revert Changes

Database Structure Browse Data Edit Pragmas > Q06 DB Schema

Name Schema
Tables (5)

Album CREATE TABIiaE Album (

INTEGER NOT NULLP...

INTEGER NOT NULL P...

CREATE TABLE "Artist (

" INTEGER NOT NULL PRIMARY KEY AUTOINC...
name’ TEXT

CREATE TABLE Genre (
id INTEGER NOT NULLP...

CREATE TABLE Track (
id INTEGER NOT NULLP...

sqlite_seq... = CREATE TABLE sqlite_sequence(name,seq)
Indices (4)

sqlite_auto...

sqlite_auto

sqlite_auto...

sqlite_auto...
Views (0)
Triggers (0)

Insert into Artist (name) values ('Led Zepplin')
Insert into Artist (name) values ('AC/DC")



DB Browser for SQLite - /Users/csev/Desktop/Music

) New Database @ Open Database | Write Changes 2 Revert Changes
DB Browser for SQLite - /Users/csev/Desktop/Music

Database Structure Browse Data Edit Pragmas ite S 006
e s New Database 5 Open Database | Write Changes 2 Revert Changes

Name

Database Structure a Edit Pragmas Execute SQL 006 DB Schema
Tables (5)

Name Schema

Table: Artist [T = 4 New Record Delete Record
= = Tables (5)

Album

CREATE TABLE Album (
Album id INTEGER NOT NULL PAI...

Led Zepplin CREATE TABLE "Artist’ (
id INTEGER NOT NULL PRI...
AC/DC

CREATE TABLE Genre (
id INTEGER NOT NULL PRI...

CREATE TABLE Track (
id INTEGER NOT NULL PRI...

sqlite_seq... CREATE TABLE sqlite_sequence(name,seq)
Indices (4)
” sqlite_auto...
Query executed successfully: insert into Artist (name) values ('AC/DC') sqlite_aut =
(took Oms) . sqlite_auto...
sqlite_aut ”
lite_aut sqlite_auto...
sq‘ = sqlite_auto...
> sqlite_aut Views (0)
Vs?ws 0) _| Triggers (0)
Triggers (0)

sqlite_sec
Indices (4)

Insert into Artist (name) values (‘Led Zepplin')
Insert into Artist (name) values ('AC/DC")




¢ New Database

Database Structure r at

Table:

DB Browser for SQLite - /Users/csev/Desktop/Music
% Open Database ) Write Changes i Revert Changes
Edit Pragmas Execute SQL [x 5]

Genre 2| | B New Record Delete Record Narme)

Tables (5)

Album

sqlite_seq...

Indices (4)

sqlite_auto...
sqlite_auto...
sqlite_auto...
sqlite_auto...

Views (0)
_| Triggers (0)

DB Schema

Schema

CREATE TABLE Album (
id

CREATE TABLE "Artist™ (
“id* INTEGER NOT NULL PRI...

CREATE TABLE Genre (
id INTEGER NOT NULL PRI...

CREATE TABLE Track (
id

CREATE TABLE sqlite_sequence(name,seq)

Insert into Genre (name) values ('Rock’)
Insert into Genre (hame) values ('Metal’)

GER NOT NULL PRI...

INTEGER NOT NULL PRI...



DB Browser for SQLite - /Users/csev/Desktop/Music

¢, New Database 4, Open Database i ) Write Changes i Revert Changes

Database Structure \ Edit Pragmas Execute SQL

Table: Album 1 2 8 New Record Delete Record

Insert into Album (title, artist_id) values ("Who Made Who', 2)
iInsert into Album (title, artist_id) values ('IV', 1)



insert into
values
insert into
values
insert into
values
insert into
values

Track (title, rating, len, count, album_id,

('Black Dog', 5, 297, 0, 2, 1)

Track (title, rating, len, count, album_id,

('Stairway', 5, 482, 0, 2, 1)

Track (title, rating, len, count, album_id,

('About to Rock', 5, 313, 0, 1, 2)

Track (title, rating, len, count, album_id,

('Who Made Who', 5, 207, 0, 1, 2)

album_id genre_id rating

Black Dog

Stairway

About to Rock

Who Made
Who

genre_id)
genre_id)
genre_id)

genre_id)




album_id genre_id

Black Dog
Stairway

About to Rock

Who Made
Who

artist_id

Led Zepplin

AC/DC

rating




Xpnon 'Evwonc (Join) o€
[TIVOKEC

http://en.wikipedia.org/wiki/Join_(SQL)



http://en.wikipedia.org/wiki/Join_(SQL)

2 XEOI0KN lox0C

« AQaIpWVTAC T OEAOUEVA TIOU ETIAVAAAUBAVOVTOL Kl
OVTIKOBIOTWVTAC TO PE AVOPOPEC OE EVA PUOVO aVTiypa@po, KaBe
TUNMATOC OEDOUEVWV, ONUIOVPYOUHE EVAV «ITTO» TIANPOQPOPIWV
TIOU N OXEOIOKN BAon dEAOPEVWV UTIOPEI va dIOBATEl TTOAUD
YPAYOPO - OKOUN KOl YIO TIOAD HEYOAO OYKO OEAOUEVIV

¢ 2UXVA, OTaV BEAETE KATTIOIO OEOOUEVA AUTA TIPOEPXOVTAL OTIO £V
OUVOAO TUIVAKWYV TIOU oLVOEOVTAL PE QUTA TO



H Aeitovpyia JOIN

- H Acitoupyia JOIN w¢ pEPOC TNE Asitovpyiacg select

- Mpéemel va Tieite otnv JOIN T1¢ Vo XPNOIPOTIOINOEL TO KAEIDIG TIOU

OUVOEOUV TOUC TTIVOKEC, XPNOIMOTIOIVTOC TNV 0po ON



artist_id

title name

1 Who Made Who | AC/DC )
Led Zepplin

v Led Zepplin AC/DC

select Album.title, Artist.name from Album join Artist on

Ti B€Aovpe va OI TTIVOKEC TTOU
OOUVE TIEPIEXOLV TA OEAOPEVD



artist_id i name

Led Zepplin

AC/DC

title artist_id i name

1 Who Made Who | 2 AC/DC

Led Zepplin

select Album.title, Aloum.artist_id, Artist.id,Artist.name
from Album join Artist on



title genre_id id

Black Dog

Black Dog
Stairway
Stairway

About to Rock
About to Rock
Who Made Who

Who Made Who

name

Rock

Metal

Rock

Metal

Rock

Metal

Rock

Metal

SELECT Track.title,
Track.genre id,
Genre.id, Genre.name

FROM Track JOIN Genre

H evwaon 00 TIVAKWY XWwPIC
N Xprion tov 6pov ON pog
ETIOTPEPEI OAOLC TOUC
OLVOTOVC CLVOLACHOUC TWV
YPOUUWVY TOUC.



title album_id genre_id rating

title name

Black Dog

Black Dog Rock Stairway

About to Rock

Stairway Rock Who o

About to Rock | Metal

Who Made

Who Metal

select Track.title, Genre.name from Track join Genre on

Ti B€Aovpe va OI TTIVOKEC TTOU
OOUVE TIEPIEXOLV TA OEAOPEVD



select Track.title, Artist.name, Album.title, Genre.name
from Track join Genre join Album join Artist on

Ti BEAoLUE va dOLUE

title name name

Black Dog Led Zepplin | IV Rock

Ol TTIVOKEC TTOUL TIEPIEXOLV
Stairway Led Zepplin | IV Rock Ta 6860uéva

About to Rock AC/DC Who Made Who | Metal

Who Made Who | AC/DC Who Made Who | Metal




¥ Helis Bells
¥ Shake Your Foundations
¥ Chase the Ace

=

Dalaman

Rode Across the Desert
MNow You Are Gone
Tin Man

Sister Golden Hair
Track OL

Track 02

Track 03

Track 04

Track 05

‘War Pigs/Luke's Wall
Paranoid

E R

Planet Caravan
Iren Man
Electric Funeral
Hand of Doom
Rat Salad

A
=4
]

E =

Bomb Squad (TECH)
clay techno

Heawy

Hi metal man

Mistro

For Those About To Rock (We ...

Jack the Stripper/Fairies Wear ...

AC/DC
ACIDC
AC/DC
AC/DC

Altan
America
America
America
America

Billy Price
Billy Price
Billy Price
Billy Price
Billy Price
Black Sabbath
Black Sabbath
Black Sabbath
Black Sabbath
Black 5abbath
Black 5abbath
Black 5abbath
Black Sabbath
Brent

Brent

Brent

Brent

Brent

Who Made Who
Who Made Who
Who Made Who
Who Made Who
Matural Wonders M...
Createst Hits
Createst Hits
Createst Hits
Createst Hits
Danger Zone
[
5

[h

[

Rock
Rock
Rock
Rock
New Age

Easy Listen...
Easy Listen._.
Easy Listen...
Easy Listen...

Blues /R&B

LT E—— Y

title

Pa Black Dog

Pa
Pa

Pa Stairway

Pa
Pa
Pa
Pa

Br Who Made Who | AC/DC

Br
Br
Brent’'s Album
Brent's Album

About to Rock

i ¥ e W
TN
+ir 7 e e

i
name
Led Zepplin
Led Zepplin | IV
AC/DC Who Made Who

Who Made Who

name

Rock

Rock

Metal

Metal




2 XEOEIC TTOAANO TIPOC MOANG

https.//en.wikipedia.org/wiki/Many-to-many (data_model)



http://en.wikipedia.org/wiki/Join_(SQL)

- Avaokornon;:
OVNKEI-OTO Track v T[po? n
Album | < G TTOAG
Eva Mo Rating
Len Track
count " id
Mivakog .
MpwTeVOV KAEIDI Album title

/AOYIKO KAEIDI “ Eva

.
_tltle MOMG
> count

https://en.wikipedia.org/wiki/One-to-many_(data_model)



BioAoyIkr)

Mntépa

‘Eva ‘Eva MoAAG

MOANQ

album_id genre_id rating

Black Dog

Stairway

About to Rock

Who Made
Who

https://en.wikipedia.org/wiki/One-to-many_(data_model)



[TOAAQ TTPOC MOAAN

- MEepPIKEC POPEC XpelaleTal Vo } 4
HIOVTEAOTIOIN|OOLPE PO OXEON

TTOU €ival TIAPA TIOAAX

Author-Book

« [pETtel va tpooBeooupe Evav Junction Table
THIVOKO «o0UVOECNC» UE L0 &Eva Zoyypaei

KA1 BiBAia |

- 2uVnOwc dev LTTIAPXEI EEXWPIOTO
TIPWTEVOV KAEIDI



http://en.wikipedia.org/wiki/Join_(SQL)
http://en.wikipedia.org/wiki/Join_(SQL)

Course
title

Course

_id__
Eve

OVIKEI-OTO

D PEEE——

MoANQ MoAAQ

User
name

emaill

MoANQ
MoAAQ

https://en.wikipedia.org/wiki/Many-to-many_(data_model)

‘Eva




CREATE TABLE User (
id INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
name TEXT UNIQUE,
email TEXT

CREATE TABLE Course (
id INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
title TEXT UNIQUE

CREATE TABLE Member ( —eKivnua pe pia

user_id INTEGER, Nea Baon
course_id  INTEGER, AEOOUEVWIV
role INTEGER,

PRIMARY KEY (user_id, course_id)



(y New Database 4, Open Database : ] Write Changes i Revert Changes

Database Structure Browse Data Edit Pragmas Execute SQL

¢4 Create Table

Name ype Schema
Tables (4)
CREATE TABLE Course
Course id INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
Sl title TEXT
)
CREATE TABLE Member (
user_id INTEGER,
Member course_id INTEGER,
PRIMARY KEY (user_id, co
)

CREATE TABLE User (
id INTEGER NOT NULL PRIMARY KEY AUTOINCREMENT UNIQUE,
name TEXT,
email TEXT

)

CREATE TABLE sqglite_sequence(name,seq)




INSERT
INSERT
INSERT

INSERT
INSERT
INSERT

Elcaywyn Xpnotwv kKot Madnuatwv

INTO
INTO
INTO

INTO
INTO
INTO

User (name, email) VALUES ('Jane'
User (name, email) VALUES ('Ed',
User (name, email) VALUES ('Sue',

Course (title) VALUES ('Python');
Course (title) VALUES ('SQL');
Course (title) VALUES ('PHP');

, 'jane@tsugi.org');

'ed@tsugi.org');
'sue@tsugi.org');



i Revert Changes

A New Database 2 Open Database I JWritc Changes

Database Structure Browse Data  Edit Pragma

& MNew Database =Y Open Database | JWritc Changes i Revert Changes
Table: Course = e :
Database Structure Browse Data  Edit Pragmas  Execute SQL
id title
Table: User =% New Record Delete Record
11 Pythan
id name email
2|2 saL
33 RHF 11 Jane jane@tsugi.org
2 2 Ed ed@tsugi.org

sue@tsugi.org



INSERT
INSERT
INSERT

INSERT
INSERT

INSERT
INSERT

INTO
INTO
INTO

INTO
INTO

INTO
INTO

Member
Member
Member

Member
Member

Member
Member

email

jane @tsugi.org
ed @tsugi.org

sue@tsugi.org

(user_id,
(user_id,
(user_id,

(user_id,
(user_id,

(user_id,
(user_id,

course_id,
course_id,
course_id,

course_id,
course_id,

course_id,
course_id,

role)
role)
role)

role)
role)

role)
role)

Python

SQL

PHP

VALUES
VALUES
VALUES

VALUES
VALUES

VALUES
VALUES

(1,
(2,
(3,

(1,
(2,

(2,
(3,

1);
0),;
0),;

0),;
1),

1),
0),;



& MNew Database 2 Open Database i JWritc Changes i Revert Changes

Database Structure Browse Data  Edit Pragmas  Execute SQL

Member = % New Record Delete Record

usar_id course_id




SELECT User.name, Member.role,

ON

ORDER BY Course.title,

AND

Member.role DESC,

Course.title
FROM User JOIN Member JOIN Course

User.name

title:

Python
saL

PHP

title

PHP

Python

Python

Python

SO



] Iti_nonce ] Hi_user
i user_id INT(11)
id INT(11) 2
ated_at TIMESTAMP
> » key_id INT(11)
2_id INT(11)

"] ti_context
context_id INT(11)
sha256 CHAR(E4)
igs TEXT key TEXT

sattings_url T| id INT{11)

ated_at TIMESTAMP
updated_at TIMESTAMP

title TEXT
nTEXT
TEXT
sattings_url TEXT
ated_at TIMESTAMP
updated_at TIM MP

created_at TIME:
updated_at TIME!

m ti_membenship
membership_id INT(11)
, context_id INT(11)
user_id INT(11)

updated_at TIMESTAMP
"o m
"] Hti_link
link_id INT(11)
link_sha?! AR(B4)
link_kay TEXT
id INT(11)

title TEX
json TEXT
settings TEXT
settings_url TEX
created_at TIMES
updated_at TIMES

result_id INT[11)
» link _id INT{1
@ user_id INT(11)
sult_url TEXT
cedid TEXT
sanvice_id INT[11)

] Hi_result l?
|
|
|
|
|
|
|
|
|

grade FLOAT

TEXT
server_grade FLOAT

T
created_at TIM MP
updated_at TIMESTAMP
retrieved_at DATETIME

>




H MoAuTtAokotnta ETtTpETTEl
v Taxutnta

« H 1TOAUTIAOKOTNTO KOBIOTA duvaTH TNV TaXVTNTO KAl 0OC ETITPETIE

VO EXETE TIOALU YPNYOPO OTIOTEAECUATO KOBWC PEYOAWVEI TO
LEYEBOC TWV OEQOUEVWIV

«  KavovIKOTIOIWVTOC T dEOOUEVA KOl CUVOEOVTAC TO UE OKEPAID
KAEIOIG, TO OUVOAIKO LEYEBOC TV OEOOUEVWV TIOU TIPETIEL VA
OOPWOEL N OXECIOKK BAarn 6€dOUEVWV Eival TIOAD XOUNAOTEPO ATIO
TNV TIEPITITWON TIOL TO OEAOPEVD OTIAWC ATIOBNKELTOLV OE Evav
TTIVOKO

- MTTOpEi va @aivetal oav - APIEPWOTE Aiyo XPOVO OTO
OXEQIOOUO TNC BAoNC dEAOUEVWV OOC, WOTE VO OUVEXIOEL va Eival
ypryopn Otav N Epapuoyr oag Yivel ETITUXNHEVN



[TpooBeta Ocpata SQL

BeATiovouv TNC TaxLTNTA TIPOCRACNC yio TIPAyHaTa
OTIWC TTEdia oLUPBOAOTEIPAC

« [eploplopoi ota dedouEVa - (Oev uTtopEei va gival NULL, KATT..)

« ZUVOANOYEC - ETUTPETIOLV TIC AsITOLpYie¢ SQL va opadoTIolouvTal
KOl VO EKTEAOUVTOI WC Hovada



> ovoyn

« Ol OXETIKEC BAOEIC OEDOPEVWIV HOC ETUTPETIOUV VA KAILOKWOOUE
O€ TIOAD PHEYAAEC TIOOOTNTEC OEQOUEVWIV

« To KAE10i eival va EXETE OTOIXEiov
KOl VO XPNOIUOTIOINOETE OXETEIC KAl OUVOETEIC VIO VO
OUVOECETE T OEOOUEVA OE TIOANA PEPN

e AUTO PEIWVEI ONUAVTIKA TOV OYKO TWV OEQOUEVWV TIOL TIPETIEL VO
oOpwWBOLY KATA TNV EKTEAEON TIOAVTIAOKWV AEITOUPYIWV CE PEYAAEC
TIOCOTNTEC OEOOUEVWV

« O oxedloopocg Baoewv dedopEvwv Kal SQL ival pia popen tExvng



EuxoploTieg / ZUVEICPOPEC

AUTEC o1 dla@aveleg ival MveupaTikr 1dloktnaia 2010- Charles
R. Severance ( ) Tou University of Michigan
School of Information kai gival dlaB€oipeg LTO TNV ddela Creative
Commons Attribution 4.0. NMopokoAW va dIOTNPFCETE AUTHAV TNV
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