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Hopmanusauuns

Hopmanu3ayusi — npouecc npeobpasoBaHuda Tabnui
6a3bl JaHHbIX B OHY N3 HOpManbHbIX (OPM.

HopmarnbHas oopma — Habop TpeboBaHUM K Tabnnue,
XapaKTepusyrLmMx Tabnuuy ¢ TOYKM 3peHU
N30bITOYHOCTMN.

Kopoye: Hopmanusauus — usmeHeHue CTPYKTYpbl
B ana ycTtpaHeHUss U3OLITOYHOCTU AaHHbIX.




[lepBada HopmanbHaa dpopma (1NF)

Tabnuua HaxoauTcs B nepBOov HopManbHou chopme,
eClnn KaXkoe e€ rore amomMapHo: 3Ha4eHUs B nose He

MOXET ObITb pa3gerieHo Ha pparMeHTbl, UMetoLLME
CaMOCTOATENbHbLIN CMbICHT.




[lepBada HopmanbHaa dpopma (1NF)
UTo He Tak ¢ aTon Tabnuuen?

Henopaaok ¢ KONOHKOW Phones — HE ACHO, CKOJbKO TaMm
TenedoHOoB, N KaKUM OOIMKEH ObITb pa3mMep KONMOHKMW.

ID PersonName Phones

1 Alex 333-4444

2 Mary 555-7777, 111-2222

3 |John

4 Paul 789-0123, 096-7654, 888-1111




[lepBada HopmanbHaa dpopma (1NF)
[TpnBegem Tabnuuy K nepBon HopmMmaribHoOu oopMme.

ID PersonName PersonID Phone

1 |Alex 1 333-4444
2 |Mary 2 555-7777
3 |John 2 111-2222
4 |Paul 4 789-0123
4 096-7654
4 888-1111




BTopasa HopmanbHaga dpopma (2NF)

Tabnunua HaxoanTcsa BO BTOpOW HopMarnbHou chopme,
ecnu oHa HaxoguTtca B INF n nobaga He kKnoyeBas
KOJTOHKa 3aBUCUT OT BCEro NEePBUYHOIO Krto4a, a He OT

YaCTW KJ1HO4a.

Xopoluada HOBOCTb: €Cny NePBUYHbIN KITKOY aTOMapHbIN
n Tabnuua B 1NF, To Takaa Tabnuua yxe HaxoauTcd B

2NF.




BTopasa HopmanbHaga dpopma (2NF)

[epBUYHbBIM KITHOYOM TabnuULbl ABNAETCHA Napa KONTIOHOK
(Module, Lecture). HO 3Ha4eHUA ModuleName 3aBUCAT
TONBbKO OT 3HAa4YeHUN Module.

Module Lecture ModuleName LectureName
1 1 Programming |Intro

1 2 Programming |JavaScript
2 1 SQL Intro

2 2 SQL Tables

3 1 Networks Protocols




BTopasa HopmanbHaga dpopma (2NF)

[TpnBegem Tabnumuy Ko BTOpOon HopMarsribHOU popme,
BblAennB 3Ha4YeHUsI ModuleName B OTAESbHYIO Tabnuuy.

Module Lecture LectureName Module ModuleName

1 1 Intro 1 Programming
1 2 JavaScript 2 SQL

2 1 Intro 3 Networks

2 2 Tables

3 1 Protocols




TpeTba HopmanbHaga dpopma (3NF)

Tabnunua HaxoanTcsa B TpeTben HopmManbHou chopme,
ecnm oHa HaxoauTtca B 2NF n nobaga He KnoyeBas
KOJTOHKa 3aBUCUT OT NEPBUYHOIO KIto4a U TOSNbKO OT
NepPBUYHOrO KIito4a.




TpeTba HopmanbHaga dpopma (3NF)

[TepBUYHbIN KITHOY — KONTOHKA ID. 3HAa4YEHUSA B KOSTOHKE
Position 3@aBUCAT TOJTIbKO OT KOJTOHKU PositionCode.

PositionCode Position

1 Alex DEV Developer
2 Mary QA QA Engineer
3 John QA QA Engineer
4 Paul DEV Developer




TpeTba HopmanbHaga dpopma (3NF)

[TpnBegem Tabnuuy K TpeTben HopmMasribHOW OopMe,
BbIAENUB Position B OTAEMNbHYIO TAabnnuy.

ID Name PositionCode
1 Alex DEV DEV Developer

2 Mary QA QA QA Engineer

3 John QA

4 Paul DEV




[leHOpManun3auus

LleHopmarnu3ayusa — HaMepeHHoe NpuBeaeHmne

CTPYKTYPbl 6a3bl B COCTOSIHNE, HE COOTBETCTBYHOLLEE
KPUTEPUAM HOpMarnm3auuw.

3ayem geHopmanusoaTtb? MMHUMMYM OBE NPUYUHDI:
1. [loBbilleHWe NPOM3BOANUTENBHOCTU 3aMpPOCOB
2. CoxpaHeHune Nnctopnvecknx aaHHbIX




Tabnuua Persons

B oanbHenwnx npumepax npeseHtaumm oyget
I/ICI'IOJ'IbBOBaTbCFI Tabnuua Persons (AaHHbIE
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Persons
Column Name Data Type Allow Nulls

¢ ID int h
FirstName varchar(50) -

LastName varchar(50)

Department char(2)




[1obaBneHne cTpok B Tabnuuy

[obaBneHne CTPOK BbIMOSTHAETCS MPU NOMOLLIN
MHCTPYKLMM INSERT. YKa3sblBaeTcsa uma tabnuubl. B
NpoOCTENLLEM BapmnaHTe B CKODKax 3agaeTcsl 3Ha4YeHus
BCEX nonemn JobdaBnsaemMon CTPOKM Yepes 3anaTylo:

INSERT INTO Persons
VALUES (10, 'Alex', 'Volosevich', 'TC');

*) ANA IDENTITY-KOJIOHKM 3Ha4YeHMe He yKa3biBaeTCA.




[1obaBneHne cTpok B Tabnuuy

[TpocTenwinm BapmaHT INSERT obnagaet
HegocTaTKaMu:

= MOPSAAOK 3HAYEHUIN B CKODKax JOMmKeH
COOTBETCTBOBATb MOPSAKY KONMOHOK Tabnuubi;

= HEe ICHO, KaK (He)BcTaBnAaATb 3Ha4YeHUs s KOJTOHOK C
DEFAULT M NULL.




[1obaBneHne cTpok B Tabnuuy

[1pn ncnonb3oBaHUM INSERT MOXKHO MOCIie MMEHWU
Tabnuubl NepeYncnnTb B CKODKaX KONMOHKKU, 3HAYEHUS
01151 KOTOPbIX YKa3bIBAlOTCA B CNUCKE VALUES:

INSERT INTO Persons(ID, Department, FirstName)
VALUES (11, 'TC', 'Alex');




[1obaBneHne MHOXeCTBa CTPOK

T-SQL no3BondeT Npu NOMOLLM OAHOUN NHCTPYKLINUK
INSERT 00D0aBUTb B Tabnuuy HECKOMbKO CTPOK:

INSERT INTO Persons(ID, FirstName, LastName, Department)
VALUES (1, 'Anna', 'Klimenok', "'QA'),

(2, 'Olga', 'Chekan', 'QA"),

(3, 'Olga', 'Naumik', 'QA"),

(4, 'Alexey', NULL, 'TC"),

(5, 'Oleg', NULL, 'TC"),

(6, 'Sergey', 'Pavlov', 'DV');




Bbibopka nHgpopmaumm

MHCTpYyKUMA SELECT BO3BpaLlaeT Habop AaHHbIX
(86160pKY), yOOBNETBOPSAOLLMX 3a4aHHbLIM YCITOBUAM.

B npocTeunwiem BapmaHTe SELECT U3BMEKaeT
MHJOOPMaLMIO U3 BCEX KOJNTOHOK U BCEX CTPOK O4HOW

yKaszaHHou Tabnuubi:
SELECT * FROM Persons




YKa3zaHue KOSIOHOK Tabnuubl

BMecCTOo * MOXHO nepevyncnnuTb Yepes 3andaTyro KONTOHKA
Tabnuubl, N3 KOTOPbIX OyaeT dbopMupoBaTbCA BbiOOPKa
(3TO Ha3bIiBaeTcd rnpoekyus). KoNnoHKU MOXHO
yKasblBaTb B J1I0OOM nopsigke unn aaxke noBTOPATh:

SELECT FirstName, ID, ID FROM Persons




[ lceBOOHUMbI KOFTOHOK

[Tpn BLIOOPKE ON1A KONTOHKU MOXHO YKa3aTb
rcesoOoHUM, U iaHHble nonaayT B BbIDOPKY nof
YKa3aHHbIM UMEHEM:

SELECT ID, FirstName AS Name FROM Persons

B T-SQL npn 3agaHnum nceBOOHUMOB MOXXHO HE NMUcaTh
AS (NpocTo npoben NocTaBUTb) NN BMECTO AS CTaBUTb =
(B 3TOM cny4ae nceBgoHMM NULLEM CeBa):

SELECT ID, Name = FirstName FROM Persons




[lceBOoHM Tabnuubl

Ecnu BbIOOpKka Npon3BOANTCS U3 HECKOSNbKMX Tabnuu, y
KOTOPbIX €CTb KOJTOHKM C OQMHAKOBbIMU MUMEHaMU, TO Ha
KOMOHKY HY>KHO CCbINaTbCA TakK:

umMs_mabrnuubl. UMST_KOJIOHKU

[ns ynobcTtBa MOXHO UCMNOMb30BaTb NCEBOOHUM
Tabnuubi:

SELECT P.ID FROM Persons AS P




Onepauunn ¢ AaHHbIMU NPU BbIDOPKE

[Tpn BLIDOPKE MOXKHO OCYLLECTBUTL Onepauun c
OAHHBIMW:

SELECT ID * 10, FirstName,

~rrnaATr/ \ r rFOAR D oo o e

_(ﬁo columnname)  FirstName '_(No column name) (No column name)
1 10 Anna 2016-04-08 12:44:44287 5
e ) Olga 2016-04-08 12:44:44.287 | 5
. = e e 5 ..............................................
4 40 Alexey 2016-04-08 12:44:44287 5
5 50 Oleg 2016-04-08 12:44:44287 5
6 60 Sergey 2016-04-08 12:44:44287 5




YT0 )xe nenaet SELECT?

SELECT, NO CYTW, BbINOSTHAET ripeobpasosaHue OaHHbIX.
Mbl yKa3biBaeM, Kak rnosiy4nTb OHY CTPOKY BbIDOPKK, a
SELECT NOBTOPSAET HALLUM YKa3aHUA A5 BCEX CTPOK.

SELECT X=A, B, Y=C+D, Z=10 FROM Tbl

A B C D

1 |10 [-1 |o X = A 1 |10 [-1 |10
B =B

2 |20 ]-2 |1 - v - b - 2 |20 [-1 |10

3 (30 |-3 |0 7 = 10 3 |30 |-3 |10

4 |40 |-4 |1 4 |40 |-3 |10




dunbTpaumns

[1aHHbIE B UCTOYHUKE A1 BbIODOPKU MOXHO
oTdounnbTPOBaTh NPU NOMOLLM NPearioXeHnsa WHERE,
KOTOpOE 3anncbiBaeTCs nocne SELECT-4acTu U
COOEPXKUT ycrioBmne-puneTp (3TO yCcnoBue Ha3bIBaETCS
rnpeouKamom):

SELECT FirstName, LastName FROM Persons
WHERE Department = "QA’




[locTpoeHne npeaukarta

[1pn NnoCTpOEeHNN NpeankaTa UCnonb3yrTca onepaunm
CpaBHEHW4, Nnorm4yeckme onepanunm AND, OR, NOT,
onepauun IN (NOT IN) M BETWEEN (NOT BETWEEN):

SELECT FirstName, LastName FROM Persons
WHERE (Department <> 'QA' AND ID >= 5);

SELECT FirstName, LastName FROM Persons
WHERE ID IN (1, 3, 5);

SELECT FirstName, LastName FROM Persons
WHERE ID BETWEEN 2 AND 4;




CpaBHeHue ¢ NULL

YToObI CpaBHUTL 3HA4YEHUE C NULL, UCMOSb3YOTCS
onepaummn Is NULL U IS NOT NULL:

SELECT FirstName, LastName FROM Persons
WHERE LastName IS NULL

SELECT FirstName, LastName FROM Persons
WHERE LastName IS NOT NULL




CpaBHEHWE CTPOK C LLADMIOHOM

Vicnonb3ysa onepaTtop LIKE, CTPOKU MOXXHO CpaBHUBATb
C wabnoHom. B wabnoHe o03Ha4yaeT oauH
NPOU3BOSIbHbLIM CUMBOJ1, a % — HAabop NOOLIX CUMBOOB:

SELECT FirstName, LastName FROM Persons
WHERE FirstName LIKE "0l1%’ -- Oleg, Olga

SELECT FirstName, LastName FROM Persons
WHERE FirstName LIKE 'Ol _a’ -- Olga




CopTunpoBKa

CTpoKu B BbIOOPKE MOXHO OTCOPTMPOBATb, NCMOSIb3YS
npeanoXxeHmne ORDER BY:

SELECT FirstName, LastName FROM Persons
WHERE Department = "QA’
ORDER BY LastName




CopTunpoBKa

[Tocne ORDER BY yKa3bIBAET KOJTIOHKA UMW BblpaXkeHue,
MO KOTOPOMY NMPOU3BOAUNTCA COpTUpOBKA. KONOHKY
MOXHO yKa3aTb C NOMOLLbIO MMEeHU Unn ncesgoHmma. U
aTa KOJIOHKa He 0bs13aHa ObITb YrOMsHYTa B SELECT.

MO>XHO yKka3aTb HECKOIbKO KONMOHOK. Toraa Bblbopka
COPTUPYETCA NO NEepPBOU KOJTOHKe, 3aTeM
Yyrnopsaao4YeHHbIM HAbOPp COPTUPYETCHA NO BTOPOU
KONMOHKE U TaK aanee.




CopTunpoBKa NO HECKOSIbKUM
KOITOHKaMm

CopTupyem gaHHbIE U3 Persons NO UMEHWU, a NpwU
coBnageHun MeH — no pamunuu:

SELECT FirstName, LastName FROM Persons
ORDER BY FirstName, LastName

FirstName  LastName

1 Alexey NULL

2 Anna Klimenok
3 Oleg NULL

4 QOlga Chekan
5 Olga Naumik
6 Sergey Paviov




CopTunpoBKa

[Tocne nMeHn KONMOHKN MOXHO 3aaTb HarnpaeJ1IEHNE
COPTUPOBKU: ASC — MO BO3pacTaHUO 3HAYEHUU (3TO
paboTaeT No yMos4aHuto), nnun DESC — no ybbIBaHWIO:
SELECT FirstName, LastName FROM Persons

ORDER BY FirstName DESC, LastName ASC

ﬁr;tﬁéme .'-Last lqame

Sergey Pavlov

1
2 Olga Chekan
3 Olga Naumik
4 Oleg NULL

5 Anna Klimenok
6

Alexey NULL




TpeboBaHMe yHUKanNbHOCTH

YKasaHune DISTINCT cpa3y nocne Ki4eBoro croea
SELECT NpMBOAUT K yAaneHMo NOBTOPAOLLIMXCA CTPOK U3
BbIOOPKN:

~—cerrreT RTSTTNCT FirstName FROM Persons
FirstName

ooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooo




OrpaHun4veHne annHbl BbIDOPKU

Konn4yectBo CTPOK BbIOOPKM MOXHO OrPaHNYunTb,
yKasaB npeanoxeHune TOP:

SELECT TOP 2 ID, FirstName FROM Persons

T-SQL No3BONSAET 3a4aTb B TOP MPOLEHT OT 00LLero
yucria CTPOK BbIOOPKU:

SELECT TOP 25 PERCENT ID, FirstName FROM Persons




OrpaHun4veHne annHbl BbIDOPKU

B T-SQL ecTb onunsa WITH TIES — He pa3pbiBaTb HAabop
MO OTCOPTUPOBAHHbIM 3HAYEHUSIM. E€ MOXXHO NPUMEHSATb
TONMbKO BMECTE C ORDER BY:

SELECT TOP 2 WITH TIES Department FROM Persons
ORDER BY Department

 Department
1 ipv
2 QA
'3 QA
4 QA




[locnegoBaTenbHOCTL OrpaHnYeHnin

[Tpn HaNU4YUM pasnNUYHbLIX OrpaHUYeHnU OHM paboTatoT
Tak:

1. Pdunbrpayms

2. YpaneHue oybnukatoB

3. CopTupoBka

4. OrpaHnyeHmne no anHe BbIOOPKK

HioaHc: nocne npumMmeHeHna DISTINCT nony4vyaem HOBbIU
Habop. 1 ecnu nocrie 3aToro CoOpTUpyem, To Hago

MCNONb30BaTb TOSIbKO CTONOLUbI, YIMOMAHYTbIE B SELECT.




