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[TpON3BOJIbHBLIV AOCTYN

«  Vimest npon3BobHbIA AOCTYN
K IaHHbIM. ..

« Kak caenaTtb OTOOpaxeHue
NaHHbIX Hanbonee
3o peKTUBHLIM?

« CopTupoBKa MOXeT B6bITb He
nyyien naeen

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



PendaunoHHble 6a3bl AaHHbIX

PensymoHHble 6a3bl AaHHbIX OPraHnU3yloT XpaHeHNe JaHHbIX
B BUAe TabnimiL, co cTpokamm u ctonouamm. Molub
PeNALUNOHHOW 6a3bl AaHHbIX 3aK/1H0YAETCA B CMOCOOHOCTH
3do(PeKTBHO n3BneKarb AaHHble N3 Tabnnu, 0Cob6eHHOo B
cnyyasax, Korga Bbibopka npon3BoauTCA U3 HECKO/IbKUX
B3aMMOCBSA3aHHbIX Tabnul


https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85

TepmMmuHonorusa

Baza gaHHbIX COAepXUT MHOXeCTBO Tabnmy
OTHoLeHne (nnn Tabnnua) CoOAepPXXUT KOPTEXU N aTpubyThl

KopTtex (nnn psaa) — Habop noseun, oobIYHO npeacTaB/IAoLLINX
«0OBLEKT», HANpuUmep, Yenoseka UM My3blKasibHYH0 KOMMNO3ULINIO

— OIH U3 MHOXeCTBa
BO3MOXHbIX 3/IEMEHTOB [1aHHbIX, OTHOCSALLMXCA K 0ObEKTY
npeacTtaBNeHHOMY CTPOKOM



OTHOLWeHne

OTHOLLEeHVe npeacTaBnseT n3 ceba Habop KopTexei ¢ 0aMHaKOBbIMU . KopTtex
00bIYHO NpeacTaBnseT 06bLeKT U MHJopMaLnto 06 06bekTe. OO6LEKTLI 0ObIYHO NPeacTaBNAOT
co6omn domsnyeckmne 06beKTbl AN KoHUenuun. OTHOLLEHNE 0ObIYHO OMUCHLIBAETCA Kak Tabsvua,

opraHun3oBaHHas B BUAE CTPOK U . Bce gaHHble, Ha KOTOpble_CCcblaeTcs ,

HaxoAATCcA B OAHOM AOMeEHe n (Buknneans)


http://en.wikipedia.org/wiki/Row_(database)
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Cton6ubl / ATpnbyThI

TITLE RATING LEMN
About to Rock 3
Who Made Who 4

Tabnuub! /
OTHOLUEHUS

| Tracks [Albums | Artists | Genres '+ |

Ctpoku /
KopTexwu




SOL

A3bIK CTPYKTYPUPOBAHHbIX 3aMpoCOB — SA3blK KOMaHz, npu NoMoLLu
KOTOPbIX Mbl paboTaemM ¢ 6a301 gaHHbIX.

Co3gatb gaHHble (Takke BcTaBuTb)

BbibpaTtb gaHHble

O6GHOBUTbL Al@HHbIE

Yoanntb faHHble


https://ru.wikipedia.org/wiki/SQL

Bxopauine
doansbl

[1porpamMmmbl Ha
[TanToH

vicxoasipe

>

dann 6a3bl
NaHHbIX

SQLite
Bpay3ep 6a3
NaHHbIX



Beb6-npunoxeHmsa n basbl AaHHbIX

. pa3padarbIiBaeT /I0rNKY U BHELLHUI BUL,
MPUNOXEHUSA, OTC/IEXUBAET paboTy NPUIOXKEHNS

« AAMUHUCTPaTOp 6a3 AaHHbIX cneauT 3a paboTon 6a3bl AaHHbIX U
HacTpauBaeT ee B npouecce aKcnayarauum nporpammel

-+ YacTo ob6a cneuypanmcta y4acTByoT B NOCTPOEHUn «Moaenm
NAaHHbIX»



Cuncrtema
yrnpaB/ieHus
6azamMu gaHHbIX

KOHeYHbIN
no/ib30Ba- F<™> [MpunoxeHne

TeJlb

- VIHCTPYMEHTHI
6a3 AaHHbIX




AAMUHUCTPATOP 6a3 AaHHbIX

AomuHucTparop 6a3 gaHHbIx (ABl) — cneunannct, oTeevarolmin 3a
NPOEKTUPOBaHNEe, BHeApPeHne, 06CnyxxmnsaHmne n peMoHT 6a3 JaHHbIX
opraHusaumn. 3ta Posib BK/IKOYAET pa3paboTKy 1 NPoeKkTupoBaHmne
cTparernv pasmelleHnsa 6a3 AaHHbIX, MOHUTOPUHT N yydlleHne
NPOM3BOANTENBLHOCTM 6a3 AaHHbIX, a TakkKe MOHUTOPUHI CBOOGOAHOIO
MecTa 1 nyiaHupoBaHne paclumpeHnsa 6a3 AaHHbIX B OyayLiem.
Takke agMuHMcTpaTop 6a3 AaHHbIX MOXET MN/1aHMpPoBaTh,
KOOpAVHNPOBaTb U peasin3oBbiBaTb Mepbl 6€30MnacHOCTU A1
3allnTbl 6a3 gaHHbIX.

https://ru.wikipedia.org/wiki/AgMnHncTpaTop_6a3_aaHHbIX



https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%BC%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%BE%D1%80_%D0%B1%D0%B0%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%BC%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%BE%D1%80_%D0%B1%D0%B0%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%BC%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%BE%D1%80_%D0%B1%D0%B0%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%BC%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%BE%D1%80_%D0%B1%D0%B0%D0%B7_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85

Monaenb 6a3bl AaHHbIX

Mopgenb 6a3bl AaHHbIX UK cxemMa 6a3bl AaHHbIX —

, ONUCaHHbIN Ha
dopmanbHOM A3blKe, NOAAEPKMNBAEMOM CUCTEMOW
ynpasneHuda 6azamun gaHHbix (CYBA).
Opyrnmn cnosamun, «Mmoaesib 6a3sbl AaHHbIX» — 3TO
peannsauns moaenn gaHHbIX B CUCTEME YNnpaB/eHUs
6aszamMu AaHHbIX.


https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B1%D0%B0%D0%B7%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B1%D0%B0%D0%B7%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85

PacnpocTtpaHeHHble CYB/]

« 3 caMbIX LUMPOKO ucnosibayembix CYB/:

- Oracle — kpynHas, macwTaba npeanpuaTust, ’MbKo HacTpanBaemas.
Kommepueckoe MO ¢ OTKPbITbIM UCXOAHbIM KOZI0M;

- MySql — nonpouye, HO o4YeHb BbICTpas U MacliTabupyemas, ¢
OTKPbITbIM UCXOAHbLIM KOAOM:;

- SglServer — yno6HbIM NpoaykT oT MankpocodT (Takke Access)

« MHOXecTBO Hebo/bLUKMX, 6ecnniaTHbiX CYB/, ¢ OTKPbITbIM UCXOAHbIM
KOOOM:

- HSQL, SQLite, Postgres, ...



SQLite ncnonb3yeTca MHOXECTBOM MPUMOXKEHUIA

McAfee’

TOSHIBA wSun


http://www.sqlite.org/famous.html

bpay3ep SQLite

« SQLite — o4yeHb nonyndapHaa 6a3a gaHHbIX. ManeHbkas, obicTpasa u
becnnarHas

- Bbpay3ep SQLite Nno3BoISET HANPAMYIO ynpasnate harnamm SQLite
« http://sqlitebrowser.org/

« SQLite BcTpoeHa B NanTOH 1 B psag, ApYruX SA3bIKOB



) 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




Co3paanm 6a3y AdaHHbIX

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



HauyHeM ¢ npocToro: co3aaamm Tadbnuuy

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

B Haluen Tabnuue
4 CTPOKU

SQL Log Plot DB Schema




SOL

A3bIK CTPYKTYPUPOBAHHbIX 3aMpOCOB — A3bIK KOMaHA, Npuv NOMOLLIN
KOTOPbIX Mbl paboTaem ¢ 6a301 AaHHbIX.

Co3gatb gaHHble (Takke BcTtaBuTb)

BbibpaTtb gaHHble

O6GHOBUTbL Ai@HHbIE

Yoanntb faHHble


https://ru.wikipedia.org/wiki/SQL

SQL: Insert

Onepatop Insert BcTaBnAeT CTPOKY B Tabnuuy

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

YnansieT CTPoKy 13 TabnuLbl Ha OCHOBE KpUTEPUS MoucKa

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

[T03BONAET 0OHOBUTL 3HAYEHME CTOMOUA Tabnuubl A1A CTPOK,
onpeneneHHbIX YCI0BMEM B KOHCTPYKUUK «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




Bbibopka gaHHbIX: Select

Oneparop select n3pnekaet rpynny 3anucein. Bol MOXeTe BblOpaTb
BCE 3anucu uan nogMHOXeCTBO 3alnuncei, NCMnosib3ys YyCnoBue
«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)




Coptuposka ¢ nomoubio ORDER BY

Bbl MOXeTe aob6aBuTb KOHCTpYyKUMo ORDER BY B onepatop
SELECT, 4T0o6bl N0My4nTb pe3ynbrarbl OTCOPTUPOBAHHLIMA MO
BO3pacTaHuo nin ybbiBaHMIO

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)




SQL: kpaTkoe pesiome

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



He cnuiwkom yBriekaTtenbHo (noka)

« Tabnuupbl o4eHb NOX0XWN Ha 60/bLune, BbICTPbIE,

nporpaMmmMmmnpyemMble 3/1eKTPOHHbIE Tab/mLbl CO CTPOKaMu,
cTonibuamu n KomaHgammu

- [MouyBCTBOBATHL MOLLb TA6/UL, MOXHO, KOraa TabnnL, HECKO/bKO,
1 Mbl MOXEM WCMO/1b30BaTh CBSA3M U OTHOLLEHUSI MEXAY HUMU



CNoXHble Moaenn AaHHbIX Y
OTHOLUEHUSA B HUX

https://ru.wikipedia.org/wiki/PengaumoHHaa moaenb AaHHbIX



https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85

[TpoekTnpoBaHne 6a3 agaHHbIX

MpoekTnpoBaHne 6a3 gaHHbIX — CBOEro poAa NCKYCCTBO,
Tpeobytollee onpeaeneHHbIX HaBbIKOB 1 OMnbiTa

Halua uens — n3beraTb cepbe3HbIX OLLIMOOK 1 MPOEeKTUPOBaTh
SICHbIE U JIETKO NOHATHbIE 6a3bl AAaHHbIX

Apyrne nogn cMoryT no3Xe HacTpPouTb NPON3BOANTENLHOCTb

MpoekTnpoBaHne 6a3 AaHHbIX HAYMHAETCA CO CXEMBI. ..



Event |

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

ription
endDate

¥ Relationships
= events







[10CTpOEeHMe Mmoaenn aaHHbIX

- Pucyem cxemy ¢ 06bekTaMu JaHHbIX A1 HALLEro npuioXeHus, a
3aTeM BbISICHAIEM, KaK NPeAcTaBUTb OObEKTbI U CBA3N MEXAY
HUMMW

- OCHOBHOE NpaBwW/I0; HE BBOAMTE OJIMHAKOBLIE IaHHbIE ABaXKAbI,
BMECTO 3TOro UCMO/b3YyATe CBA3N MeXay Tabnmuamm

« OQHOMY 0OBEKTY «peasibHOro Mmpa» COOTBETCTBYET OAHO
onncaHue B 6a3e AaHHbIX



Komnosunuua OnnHa WcnonHutens Anb6om XKaHp PenTuHr Cuert

Helis Bellis
Shake Your Foundations

|

AL D Who Made Who Rock

A DT Who Made Who Rock

A D Who Made Who Rock

ACSDC Who Made Who Rock

Altan Matural Wonders M... MNew Age
America Greatest Hits Easy Listen._.

EE

Chase the Ace
For Those About To Rock (We ...
Dulaman

E E

Rode Across the Desert

EEER

Mow You Are Gone
Tin Man

Sister Golden Hair
Track OL

Track 02

Track 03

Track 04

Track 05

War Pigs/Luke's Wall

America Greatest Hits Easy Listen.._.
America Greatest Hits Easy Listen...
America Createst Hits Easy Listen...
Billy Price Danger Zone Blues fR&B
Billy Price Danger Zone Blues i R&B

EE

Billy Price Danger Zone Blues fR&EB
Billy Price Danger Zone Blues fRE&B
Billy Price Danger Zone Blues fR&B
Black Sabbath Paranoid Metal
Black Sabbath Paranoid Metal
Black Sabbath Paranoid Metal
Black Sabbath Paranoid Mertal
Black Sabbath Paranoid Metal
Black Sabbath Paranoid Metal
Black Sabbath Paranoid Metal
Black Sabbath Paranoid Metal
Brent Brent's Album

=)

EEER

Paranoid
Planet Caravan
Iren Man

EE

Electric Funeral

Hand of Doom

Rat Salad

Jack the Stripper/Fairies Wear ...
Bomb Squad (TECH)

clay techno

Heawy

Brent Brent's Album

EEEEER

Brent Brent's Album

Hi metal man Brent Brent's Album

Pl ok M o LR R B R e RS T e B P s o] R RS R

Mistro Brent Brent's Album

EE




[1na Kaxxaon eanHuubl MHpopmaumu. ..

« CTON16EeL cam ABAAETCHA 0ObEKTOM NN

aTpubyTom apyroro obvekra?

« Kak TONbKO Mbl onpeaennm 06bLEKThI,
Heobxoa4MMO onpenennTb U OTHOLLEHNS

MeXxagy HAMU

# Hells Bells
¥ Shake Your Foundations
¥ Chase the Ace

5:13
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3:01
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3:43
4:10

3:08
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AC/

DC
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/DC

DC

Altan
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America

Who Made Who

Who Made Who

Who Made Who

Who Made Who
Matural Wonders M...
Greatest Hits
Greatest Hits

OnuvHa

cnonHutenb

Komno3sunuus

Anbbom

KaHp

PenTnHr

Cuet




Komno3snumn
A

Anbbom
NcnonHwuTen
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XKaHp
PeTUHT
AnnHa

Cyet

# Hells Bells
# Shake Your Foundations
# Chase the Ace

C

5

3:
3:
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5
3:
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Who Made Who
Who Made Who
Who Made Who
‘Who Made W

Greatest Hits
Greatest Hits

Rock
Raock
Rock
Rock
Mew Age

Listen...

Easy Listen...



KoMno3nuW [cnonnvren Komnosnuus
e b .

Anb60oMm OTHOCUTCSH K PenTuHr

McnonHuTen 7 / AnnHa

b \ ANbboM | (s Cuert

KaHp OTHOCUTCA K

PenTnHr

[1pOAOC/IKNTENIbHOCT

b Xanp | pF OTHOCWUTCA K

Cyet

# Hells Bells 5:13 | AC/ ‘Who Made Who

¥ Shake Your Foundations ACY Who Who

¥ Now You Are Gone America



icnonHunTenb Komnosnyus

OTHOCUTCH PeliTUHT

K AnnHa
AL ANBOOM | (e Cuer

OTHOCUTCA K

Xanp | JF OTHOCUTCA K
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# Hells Bells
¥ Shake Your Foundations
¥ Chase the Ace
About To Rock (We ...

AC/DC ‘Who Made Who
AC/DC Who Made W
AC/DC ‘Who Made Who
AC/DC Who Vho
Altan Matu

America Createst Hits
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¥ Rode Across the Desert
¥ Now You Are Gone
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America Greatest Hits



[TpeancrtaBneHne OTHOLLIEHUI
B 6a3e AaHHbIX



Hopmanusauusa 6asbl gaHHbIX (SHP)

TeopuAa 6a3 AdaHHbIX o06beMHa, HEBO3MOXHO MOHATL ee 6€e3
NMOHNMaHUA NCHNCTEHNA MNMPEONKATOB

He nybnupynte gaHHbIe, CCblTaMTECh HA AaHHbIE UKW AenanTte
Ha HUX yKasaTtenu

Ncnonb3ynTe Lesble uncna Assi NEPBUYHbBIX Y BHELLIHUX KOYEN

[lo6aBnanTe cneunanbHbii «K/1HOYEBOW» CTONBEL, B KXKAYHO
TabnLy, Ha KOTOPYH Mbl Byaem ccbinarbcd. Ob6bIYHO
NPOrpamMmMmnCTbl UMEHYIOT ero «id».


https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%84%D0%BE%D1%80%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%84%D0%BE%D1%80%D0%BC%D0%B0
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! Hells Bells

# Shake Your Foundations

# Chase the Ace

# For Those About To Rock (We v
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& Dulaman
# Rode Across the Desert

& MNow You Are Gone
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B

A DC Who Made Who
ACDC Who Made Who
ACSDC Who Made Who Y
ACDC Who Made Who
Altan Matural Wonders RIS
America Createst Hits
Createst Hits

Mbl XOTUM OTC/iIeXnBaTb, Kakas rpynna saBndeTcs
My3bIKaJ'IbHOI7I KOMMNOo3nuymun

OTHOCUTCA OdaHHasA KOMI'IOSI/ILI,I/IH?

K kakomy anbboMy OTHOCUTCA 3Ta NecHA?




Ilchonb3oBaHMe UesTo4YNCIEHHbIX CCbhIJTOK

Mbl nCNoOIb3yeM LUernble
yncna Ans CCbISIKM Ha
CTPOKM B Apyron tabnuue

Led Zepplin

artist_id



Tpu Bnaa Knoven

« [MepBUYHbINA K104 — Kak NpaBuno,

HesnovyncsieHHoe nosie C aBTo-MHKPeEMEHTOM Aﬂb60|\/|

d

« Jlormyeckum K4y — UCNosib3yeTcs ans
Ha3BaHue

MOMCKa CHapyXu

. — 00ObIYHO LIE/TOYNCTIEHHbIN

K/H0M, yKa3bliBaloLWMin Ha CTPOKY B ApYyrou
Tabnuue



[MpaBuna anga knwo4ven

Jlydwine npakTuku.

« Hukoraa He ncnonb3yiTe JI0rMyYecknii Ky B
KayecTBe rnepBuYHOro KYa

« Jlornyeckue K4y MoryT MEHATLCS U MEHAIOTCS,
XOTS1 N MeAJIEHHO

. , OCHOBaHHbIE Ha ConocTaB/NEHUN
CTPOKOBbIX Nnoseun, MeHee adpPEKTMBHBI, YEM TE, YTO
MCMNOMb3YIOT LUefble Ynucna

[Mlonb3oBartesnb
id

JIOTVH

napo’sib

NMS

email
co3gaH_parta
N3MeHeH_aata
NOrMH_aata




BHelwlHMe K/1Hun

Anbbom
. — cutyaums, korga B | VicnonHuTenb »
i |id
Tabnuue eCTbUCTOJ'I6eLI,, cofepxatinu HA3BAHUE
K104, KOTOPbIW yKas3blBaeT Ha NmA
NepBUYHbIV K04 ApYyron Tabnuupl.

- XopoLlo, Koraa nepBuYHbIE N BHELLHNE
K/HOUM ABNSAOTCS LLEe/10UYNCTIEHHBIMMU.



YcTaHoOB/1eHne OTHOLWEeHNI
CREWEIITEYY
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OTHOCUTCS K
Anbbom  |<8

AnNbO0M

Tabnuua “

[MepBUYHbIN KM
Jlornyecknin Knou Ha3BaHune

Komno3unyms
Ha3BaHue
PenTuHr
OnnHa

Cuet

Komnosuuus

DENTUHT
A/INHA

CyeET




cnonHunTtenb

Tabnuua
[lepBUYHbIN KNHOY
Jlornyeckmnm Knwou

Ha3BaHWNE

Komno3snums

Ha3BaHWE

NDENTUHT
N/IHA

cyert




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)

Cos3pnaem Tabnuuy «>KaHp»

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



Coszpaem Tabnuuy «Anbb6om»

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

Co3paem Tabnmuy «Komnosnums»

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

BctaBka B Tabnuuy

Database Structure Browse Data Edit Pragmas  [JIECTOEME |© © DB Schema K« I/I cnoiHnTesNnib>» B
s cTonbew «umsi»
T Ao (CHRATRIAREARE oo e 3HavyeHun: «Led

nsert i Artst (name) values ('ACIDC) .
CREATE TABLE."Artist Ze p p I IN»® N « AC/ D C»

INTEGER NOT NULL P...
‘id” 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

lnsevl into Artist (name) values ((AC/OC) : Album CREATE TABLE Album (
id

INTEGER NOT NULL PRI...

Filte

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)
Indices (4) sqlité )auto
ory e sqlite_ati} sqlite_auto...
took Oms sqlite_aut sqlite_auto
sqlfte,aut sqlite_auto...
sqlite_aut Views (0)
Views (0) _| Triggers (0)
Triagers (0)

sqlite_sec

Query executed successfully: insert into Artist (name) values ('AC/DC')

BcTaeka B Ta6nMLy iInsert into Artist (name) values (‘Led Zepplin')
cicnonHTee» 8 insert into Artist (name) values (‘AC/DC')

cTonéew, «xMmsi»
3HauveHuit: «Led Zepplin»
n «AC/DC»




¢ New Database > Open Database

Database Structure r at

Table: Genre
|~

New Record Delete Record

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

i Revert Changes

Edit Pragmas Execute SQL Q06

Name
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™ (
e

CREATE TABLE Genre (
id

CREATE TABLE Track (
id

INTEGER NOT NULL PRI...

INTEGER NOT NULL PRI...

INTEGER NOT NULL PRI...

INTEGER NOT NULL PRI...

CREATE TABLE sqlite_sequence(name,seq)

BctaBka B Tabnuuy
«KaHp» B cToNnGew
«NMS» 3HAYEHNIA:
«Rock» n «Metal»

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




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

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

Database Structure W Edit Pragmas Execute SQL

Table: Album > BEEIRS New Record

Delete Record

BctaBka B Tabnuuy «Anb60om»
B CTOMOUbI «title» un «artist_id»
3HavyeHuin: «\Who Made Who,
2» N «lV, 1» COOTBETCTBEHHO

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,
('Black Dog'
Track (title,

('Stairway',

Track

('"About to Rock',

Track

(title,

(title,

('Who Made Who',

Black Dog

Stairway

About to Rock

Who Made
Who

rating,
5, 297,
rating,
5, 482,
rating,
5’
rating,
5’

album_id

207,

len,
o, 2,
len,
o, 2,
len,
313,
len,
OI

genre_id

0,

count,
1)
count,
1)
count,
1, 2)
count,
1, 2)

g

g

[«

[«

1lbum_id, genre_id)
BcTaBka 3HauyeHnn B Ta6n|/|u,y

| 1KAMEQ3NYMT»B CTPNOLbI

«title», «rating», «len»,

3 lowounds» geradbigd id»,

«genre_id»

1o s b S PE st m / Momn

a/

CuemT

album id/

rating



album_id genre_id

Black Dog
Stairway

About to Rock

Who Made
Who

artist_id

Led Zepplin

AC/DC

rating




/Icnonb30BaHMe oneparopa
Join mexay Tabnuuammn

https.//ru.wikipedia.org/wiki/Join_(SQL)



https://ru.wikipedia.org/wiki/Join_(SQL)

MoLlb pensaumoHHbIX 6a3 AaHHbIX

Ypanss noBTOPSIOLIMECS AaHHbIE U 3aMEHSIS UX CCbISIKOM Ha
eUHCTBEHHYIO KOMMNIO OPUTUHA/IbHbIX AAHHbIX, Mbl CO34aeM
« » NHpopMaLIK, KOTOPYIO pensiumMoHHas 6a3a AaHHbIX MOXET

NpoYnTaTh OUYEHb BLICTPO, AaXKe ecnn pedb NAeT 06 oUeHb
60/1bLIOM 06beME AaHHbIX

- Korga Ham HY>Hbl IaHHbIe, YaCTO OHW MOCTYNatOT N3 HECKO/TbKNX
Tabnuu, CBSA3aHHbIX MeXay CO60iA



Onepauna JOIN (coeanHeHue)

- ABNAAch YacTblo 3anpoca, onepaunsa JOIN ceaAsbiBaeT AaHHbIe 13
HeCKO/IbKNX Tabnuu

« Heobxogumo ykasaTb B onepartope JOIN kak 1crnosib3oBarth

KJTHOYU, KOTOPble COEAUNHAIOT Ta6J'II/ILI,bI, NCMNOJ1b3YA lNpeasioxeHne
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

[laHHble, KOTOpPbIE Mbl Tabnuubl,
XOTUM YBUAETb cofepxatiye
3TW flaHHble



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

CoeauHeHne AByx Tabnuu
6e3 npeasioxeHuss ON
BbIBOANT BCE BO3MOXHbIE
KOMOUHaUWK CTPOK



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

[laHHble, KOTOpPbIE Mbl Tabnmubl,
XOTUM YBUAETb cofiepxaltiye
3TV flaHHble



select Track.title, Artist.name, Album.title, Genre.name

from Track join Genre join Album join Artist on

title name name

Black Dog Led Zepplin | IV Rock

Stairway Led Zepplin | IV Rock
About to Rock | AC/DC Who Made Who | Metal

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

[aHHbIe, KoTopble
Mbl XOTUM YBUAETH

Tabnuupbl,
coepxatune
3TN AlaHHble



¥ 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




OTHOLLWEeHNA: MHOTMe KO MHOTMM

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



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

MPUHAZNEXNT K Komnosnyumsa MoBTOpeHMe:
OauH
Ab60M €@ HasgaHune KO MHOMM
OavH MHorune PenTuHr
AnvHa Komnosuuus
Cuet
Tabnuua .
title

[TepBUYHbIN KNHOY

JlornyecKuii Ksirou OpaviH NDEeUTUHT

ANNHa
MHorune

cyert

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



Biological e :
S Children

Mother

OpuH OpuH MHorve

MHoOrune

album_id genre_id rating

Black Dog

Stairway

About to Rock

Who Made
Who

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



MHOTrme Ko MHOTUM

} 4

- Horaa Ham 6biBaeT HeobxoaAnMo
cMoAennnMpoBaTb OTHOLLEHUS
MHOTMe KO MHOIUM

« Ham HyXHO A06aBUTb

Author-Book

«COeaMHALLY» TabnuLy, Junction Table
coZiepXallyr fABa BHELLHKMX K/oua Authors ABTODEI
« OO6bIYHO B TaKOM criyyae He Books

bbiBaeT OoTA€E/IbHOIO NepBnNYHOrO
K/1Ti04a


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

y4yacTBYET B

Kypc ‘ ’ [Nonb30BaTenb
title Nmsa

MHorvne MHorvne _
email

[Tonb3oBaTesb
Kypc

Ha3BaHnelj OanH
(title)

OmvH & Nmsa (name
MHorue

emaill

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



Cosnaem Tabnuuy «lNonb3oBaTesib»

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

)
Co3pgaem Tabnuuy «Kypc»

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

)

Co3paem Tabnuuy «Y4acTHUK»

CREATE TABLE Member ( HaunuTe ¢ .
user_id INTEGER, COo3faHnA nycToun
course_id  INTEGER, 6a3bl AaHHbIX

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)




[lobaBneHune NMonb3oBartenen n Kypcos

INSERT
INSERT
INSERT

INSERT
INSERT
INSERT

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
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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

>




CNOXXHOCTb 0OecrneymBaeT CKOPOCTb

- CNOXHOCTb AleNiaeT BbICOKYH) CKOPOCTb BO3MOXHOW 1 MO3BONSIET ObICTPO
nony4yaTb pe3ynbTaTbl M0 MEpPe pocTa 06bema AaHHbIX

« 3a cueT HopMa/In3auum AaHHbIX U CBA3bIBAHUSA UX MNP NOMOLLIN
LIESTOYNCTIEHHbIX K/THOYEn 06N 00LeM JaHHbIX, KOTOPbIA NPUXOAUTCS
CKaHMpoBaThb PensunoHHON 6a3e faHHbIX, CTAHOBUTCS ropasfo MeHbLUe,
MO CPaBHEHMIO C CUTYyaLMe, Koraa AaHHble XPaHATCA B OHOW «M0CKO»
Tabnuue

- CBOeobpasHbIi . oTpaTbTe BPEMS Ha NPOEKTUpoBaHue
Ballen 6a3bl AaHHbIX, YTOObI OHa Npoao/Kana padoTtaTb ObLICTPO, Koraa
Ballle NpuUIoXKeHNe CTaHEeT yCneLHbIM



[lononHuTenbHble TeMbl N0 SOL

. MOBbLILLAKT MPON3BOANTENIbHOCTb AJ1A4 TaKNX BGIJ.I,GVI, Kak
CTPOKOBbIE MOJIA

« OrpaHnyeHuns uenocTHocTn (He moxeT 6biTb NULL, n T.4.)

« TpaH3akuny no3BonAlT rpynnuposatb SQL-onepaymn v
BbIMO/THATL UX KaK eaAnHYH JTIOTMYECKY0 eaUHNLY



Pe3lome

PenaunoHHble 6a3bl AaHHbIX NO3BOMAT MacluTabpoBaTk 6a3bl AaHHbIX A0 OYEHb
O0NbLUOro 0o6bLemMma

KntoueBas nages — XpaHuTb TO/bKO "
MCNO/Ib30BaTh CBA3W N COEANHEHUS A/1s1 TOTO, YTOObI CCbINATbCA HA AAHHbIE U3
pa3HbIX MECT

3T0 NO3BOMSAET 3HAUNTE/IbHO COKPATUTL 0OBLEM [laHHbIX, KOTOPbIE HEOOXOANMO
npoYnTaTb NPW BbINOIHEHWUM CIOXHbLIX onepauunii ¢ 60/bLLIMMKU 06 bEMaMMN JaHHbIX

[MpoekTnpoBaHne 6a3 AaHHbIX U HanncaHne SQL-3anpocoB — CBOEro poaa NUCKYCCTBO
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