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BBejenue

BbirmoiHeHWe abopaTopHBIX PaboT /O/DKHO CIIOCOOCTBOBATh 3aKPeIVIeHUI0 W yTyOJ/IeHHIO
3HaHWM, TIOJy4YeHHBbIX B Tpoliecce u3ydeHus: aucuuruiiHbl OI1.08 OcHOBBI TNpoeKTUpOBaHUs 0a3.
PaccMoTpeH Bech TIpOL[eCC TIPOEKTUPOBAHMS PENISIUOHHOW 0a3bl [JAHHBIX OT TIOCTPOEHUS
MH(OJIOTMUeCKOM MOJZle/Id IO ee KOHKDETHOM peanu3alidy C UCIoJb30BaHWeM momnysspHor CYB/]
MySQL.

JlabopaTopHbIi TIPaKTUKYM 3HAaKOMMUT CTyZeHTa C co3jaHueM 0a3 JaHHbIX U TabmuL, UX
3arojlHeHWeM, U3B/leYeHMeM W yJajeHueM 3amuceil. PaccMOTpeHbl BCTpOeHHble —(DYHKLMH,
TpPaH3aKLUM,  XpaHHWMble TIpPOLeAYpbl, TPUITephbl, Kypcopbl. OmucaHbl crocobbl obecrieueHust
11eJIOCTHOCTH 1 6€30T1aCHOCTH IaHHBIX

JlabopaTopHbIii NPaKTUKYM BKJHOYaeT 15 s1abopaTopHbIX paboT, B KaK[OW M3 KOTOPLIX KPaTKO
Tpe/iCTaB/IeH TeOpeTUYeCKHWM Marephasl I0 paccMaTpuBaeMod TeMe. PacCcMOTpeHbI KOHKpeTHbIe
NIpUMephbl, TIpUBeJleHbl BapUaHThl 3alaHUW /i1 CAaMOCTOSITE/IbHOTO BbINOMHeHus. Ilpu onmcanuu
uHTepdeliica ucnonb3oBaHa Bepcust CYB/] MySQL 5.0.

[TonyyeHHbIe 3HaHUs], YMEHHs] U HaBbIKM MOTYT OBITh MCII0/Ib30BaHbl MPU CO3/laHUK 6a3 JaHHBIX
A/ SKOHOMHUECKMX WH(GOPMAIL[MOHHBIX CHUCTeM, pa3padaTbiBaeMbIX CTy/IeHTaMH B IIpOLjecce
JWTIJIOMHOTO TIPOEKTUPOBAHUSI.

[To pesynpraTam 1aboOpaTOpPHOrO TPakTHKyMa odopmiisieTcs. TeKCT TOTOBUTCS C TTOMOIIBIO
TEeKCTOBOTO Tpolieccopa. Pa3mepsl nosei cTpaHULbL: jileBoe — 25 MM, npaBoe — 10 MM, BepxHee — 20
MM, HWKHee — 25 MM. Pa3mep mpudra — 14 nyHkroB. Tun mpudra — Times New Roman. Bennunna
ab3auHoro orcryrna — 10 MM. MeXCTpOUHBIM WHTepBal — OJUHAPHbIA. PUCYHKH W TabnuLbl
HYMepYIOTCs TT0C/IeJoBaTe/IbHO apabCKUMU LU pamH.



JIaGoparopHasi padora Nel
ITocmpoenue ER-modenu.

Ilesib paboThi: MpoeKTHPOBaHHE HH()OPMAILHOHHO-/IOTHUECKO# Mo/ie/Td 0a3bl JaHHBIX MIPH
npomoiu case-cpegcrea mySQLWorkbench

TeopernuecKkue cBefieHUs
1. Co3panue ER-guarpamMmmsi

Cpena mySQL Workbench npegHa3nadeHa g/ BU3yaqbHOTO TIPOEKTHUPOBaHUsSI 0a3 JaHHBIX M
yripaBieHus: ceppepoM mySQL.

Jlnst mocTpoeHus Mofieneii peiHa3HaueHa cekipst Data Modeling:

Data Modeling

//’A Create and manage models, forward &
reverse engineer, compare and
synchronize schemas, report.

Bribepem nyHKT Create new EER Model.
EER model pacumdpoBsiBaercs kak Extended Entity-Relationship Model 1 nepeBogutcs kak
PacimiupenHas Mojie/ib CylIjHOCTeH-CBsI3eM.

[To ymomuanuto ums co3fgaHHoW Mozenu myDB. IllenkHuTe NpaBOM KHOMKOW MBILY IO WMEHU
Mojieid U BbIOepuTe B mosiBuBIIeMcsi MeHI0 MyHKT Edit schema. B mosiBuBIIEeMCsi OKHE MOXKHO
u3MeHUTh UMsi Mogienn. Ha3oBem ee, Harpumep, kontora. B nMeHax Tabiuil ¥ CTO/IOLIOB Hesb3st
WCTIO/Tb30BaTh PyCCKUe OYKBBI.

B 5TOM OKHe Takke HY)KHO HAaCTPOUTb TaK Ha3blBaeMyH «KOZOBYHO CTPAHHULy» JJis KOPPEKTHOTO
oToOpakeHUss PyCCKUX OykB BHYTPHM Tabsui. [y 3Toro BbiOepuTe U3 CIMCKAa TYHKT «utf-
8_general_ci». OKHO CBOWCTB MO>KHO 3aKpbITb.

INuarpammy OyzieM CTPOWUTH C TIOMOIIbIO Bu3yanbHbIX cpeacTB. [lenkHem no nmyHkTy Add diagram,
3arpysuTcs IyCTOe OKHO JjMarpaMMbl:

Fie Edt View g Model Dalabase Flugins Scipting Help
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Co3paTh HOBYI TabOMMLy MOKHO C TIOMOLbIO MMUKTOTPAMMBI . HyXHO uIe/IKHyTb TIO 3TOU
MUKTOrpaMMe, a TIOTOM II[eJIKHYTh B paboueii obsiact quarpaMmel. Ha 3ToM MecTe riosiBUTCS Tabviia
C Ha3BaHueM TI0 yMosyidaHuio tablel. /IBoiiHOM Ije/TUOK 10 3TOM TabiMile OTKPhIBAeT OKHO
PeJJaKTUPOBAHUsI, B KOTOPOM MOKHO U3MEHHTb UM TaOJTUIIbl U HACTPOUTD €€ CTPYKTYPY.



O O o o

o O

~ k_stalf

Bbynem cosgmaBate  Tabmuiyy OTAensl  CO  CAeAYHOMUMH  CTONOI[@aMHM:  HOMEp_OT/esa,
TMI0JIHOe_Ha3BaHWe_OT/esa, KOPOTKoe_Ha3BaHue_oTjena. [lepeumenyem tablel B k_dept u HauHeMm
CO3/1aBaTh CTOJIOLIBI.
Kaxkapiii ctonber] umeet:
uMs (He UCIIOJB3yHTe pyccKkue OyKBbI B IMeHH!),
TUI JaHHbIX. Camble pacripoCTpaHeHHbIe TUTIbI JaHHbBIX:
INT — nenoe uucio;
VARCHAR(pa3mep) — CHUMBO/IbHBIE [lJaHHbIe TIEDEMEHHOM [JIMHBI, B CKOOKax
YKa3bIBaeTCs MAaKCUMaJlbHbIMA pa3Mep;
DECIMAL(pa3mep, fieciTHUHbIe_3HaKH) — JeCATUYHOEe UKCJIO;
DATE — para:
DATETIME — fjata u Bpemsl.
Hanee pacronaratoTcsi CTOMOIBI, B KOTOPBIX MOYKHO HAaCTPOUTH [OTIOJIHUTE/TbHbIE CBOWMCTBA TIOJIS,
BKJIFOUMB COOTBETCTBYIOIINMN (1aXKOK:

PK (primary key) — nepBuuHbI} KJTtOY;

NN (not null) — siuetika He fOMyCKaeT MyCTbie 3HaUEHUSI;

UQ (unique) — 3HaueHMe AOHKHO ObITh YHUKATBLHBIM B Mpe/iesiax CToJ01a;

Al (auto incremental) — 3TO CBOMCTBO TOJ€3HO [ TPOCTOTO TIEPBUYHOTO K/HOUa, OHO
03HayaeT, UTO TIePBUYHBIN K/TF0U Oy/1eT aBTOMaTUUYeCKU 3aro/THAThCS HaTyPaabHBIMH UYHCIaMu: 1, 2, 3,
U T.0.;

DEFAULT - 3HaueHue MO yMOJUaHHIO, T.e., 3HaueHWe, KOTOpPOe TMpH [J00aBJIeHWH HOBOU
CTPOKM B TaO/IMIy aBTOMAaTHUeCKH BCTaB/ISIE€TCS B SUEMKY CEPBEpOM, eC/IU T0JIhb30BaTe/b OCTaBUIT
SUEMKY MyCTOM.

Tabmuiia OTaebl UMeeT CIe YoM BU/;:

< K_dept |

Colurnin Marme Datakvpe i | rr | wg [t | un | zF | & | Default
idept_nurm INT OO oo
i TR RS e R —
depk_shart_name YARCHAR(10) O OO0O0gaog

OO0O0O0000

3ateM co3gaguM Tabsmiy COTPYAHMKH CO CIeAyIOMMMH  CTO/IOLIaMH: HOMep_COTPY/AHUKA,
WMsI_COTPY/JHUKA, JO/DKHOCTh, laTa_Hauasa_KOHTPAaKTa, JJaTa_OKOHUaHUs_KOHTpaKTa

Calurnn Mame | Datatype | Pk [mn | g | e | um | zF | a1 | Defaul
skaff_murm INT 0o
staf_name YARCHAR(45) O OOoooad
skaff_piost YARCHAR(45) OO0 0O00gaOg
staff_hiredate DATE OO0 0O0Qgaog
skaff_termdate DATE OO0 0O0Qgaog

OO0O0O00OoO0oa0d

Co3paHHbIe TaOMULbI BEITTISIAT CeIyHOIAM 00pa3oMm:



~ | k_staff v

| K_dept ¥ staff_num INT

dept_nurm INT skal _name Y ARCHAR45)
dept_full_name YARCHAR(4S) staf_posk ¥ ARCHAR(45)

dept_short_name YARHAR(LID) skaff_hiredate DATE

¥ steff_termdate DATE

| PRIMERY |
v
|PRIMARY

OO6partvTe BHUMaHWe, UTO TPU CO3/laHUM TepBUUHOrO K/H0ua aBTOMAaTUUeCKU CO3/laeTcsi MHAEKC T10
3TOMy TiepBHuUHOMY Kmouy. WIHAeKkc mipescTaBiisieT co0OM BCTIOMOTaTe/bHYI CTPYKTYPY, KOTOpast
CJTY KWT, TIPEXK/Ie BCETO, /ISl YCKOPEHHUsI MOUCKA U OBICTPOro JOCTYMA K JaHHBIM.

Tenepp cBspkem 3TH Tabimmupl. CHauama co3zgafuM cBs3b «PaboTaet» Mexzay CoTpygHHKOM
(mouepHsist Tabnuria) u Otjenom (popuTenbckas Tabmuiia), crernensb csi3u M:1. [Iist co3aHus CBsizeit

M:1 C/Iy)KWT MTUKTOrpaMMa Ha TaHeJd WHCTPYMEHTOB " (¢ myHKTUpHOU JiHKel). C ee TIOMOIIbIO
CO3/IaeTCsI TaK Ha3biBaeMasi «HeMJeHTH(UIIMPYOI[asi CBsA3b», T.e. OOBIKHOBEHHBIH BHEIIHUH KIIHOU,
NPY 9TOM TI€PBUYHBIA KI/TFOU POJUTENIBLCKON TabMIfpl A00AB/ISETCST B CITMCOK CTOJIOIIOB [OYepHei
TaOJTULIBI.

Wtak, IIe/KHEM Ha MMUKTOrpaMMe, 3aTeM IIe/KHeM Ha [JouepHer Tabiwvije COTPYyAHHKH, 3aTeéM Ha
poauTenbCKoH Tabsuiie OTAeb:

— | k_staff v
| K_dept ¥ skaff num IMT
dept_num INT stef_mame Y ARCHAR(4S)
dept_full_narme YARHAR(45) staff_post W ARCHAR(4S)
dept_short_name YARCHAR(10) T staf hiredate DATE
hd . staf_termdate DATE
|F'RI|""|'C"EW | ¥ K _dept_dept_num INT
v
PRIMARY
Fl_k_staff_K_deptl

O6partiTe BHMMaHWe, YTO TIPHM 3TOM Mpou3ouuio. Mexay tabsmuimamu oOpa3oBasiach MyHKTUPHast
JIVHUS; B CTOPOHY «K OJHOMY» OHa OTMeYeHa JBYMSl 4YepTOUYKaMM, B CTOPOHY «KO MHOTMM» -
«KypuHOH jankoii». Kpome toro, B Tabsmure CoTpyAHMKN 00pa30Bascs AOTIOHUTEIbHBINA CTOJOeL],
KOTOPOMY aBTOMaTH4eCKU NpUcBoeHO uMs k_dept_dept_num (T.e., UMsi pOAUTENBCKON TaOIULbI TUTHOC
UMs TIepBUYHOTO K/IOYa POAWTENBCKON Tabimupl). A B rpynme WHAEKCHI CO3/aH WHEKC 10
BHeIlIHEeMY K/IH04y.

Teneps f06aBUM CBA3L MEXLy STUMU e Tabauuamu «PykoBogut» 1:1. BeiGepem nukrorpamMmy 4,

3areM LieskHeM 1o OTaesnaMm, 3ateM 1o CoTpyAHHUKaM.



YToObI 2 CBSI3M Ha KaPTHUHKE He «3aBSI3bIBA/IUCH Y3J/I0M»,

“ | K_dept Y MbI X Pa3MeCTHU/IN APYT IO, IPyTOM.
dept_num INT
dept_full_name YARCHAR{4S) Ob6pature BHMMaHue, yTo B Tabmuuy Ortaensl Obid
dept_short_name VARCHAR(LD) aBTOMaTHuecku AobasneH cronber k_staff staff num, a
ok ia_ﬁ: sta;F i INT TaK)Xe WH/IeKC TI0 BHEIlIHeMY KJTiouy.
L J
PRIMARY
Fl_k_depk_k_skaff1
amauac:
I I ENENEN
| €
| i
| ~ | k_staff Y
I staf_nom IMT
| st _name ¥ ARCHAR45)
I stAf post ¥ ARCHAR(45)
I staf_hiredate DATE
———

staf_kermdate DATE
@k _dept_dept_num INT
v Cospagum Tabmuny IpegnpusiTus:

PRIMARY
Fl_k_staff _K_deptl

_/ k_Firm ]

Column Mame

Default

Firrn_nuam INT 1 O O L
firm_name YARCHAR(45) O O0O0Oo0oaono
Firm_addr YARCHAR(45) OOoOO0O0OoOoogoaog
firm_phone YARCHAR(20) OOoOO0O0OoOoogoaog
OO0O0O000d

Co3pmagum Tabmumiy JloroBopsel. Y crosibiia Tum_jgoroBopa 3aiauM CyieAyromnui Ggopmar: 3To OykBa
u3 crmcka ‘A’, ‘B’, ‘/C’.

+~ k_contrack

Colurnin Mame | Datatype | p [ rana | ug | B [ um | zF | a1 | Defaul
conkrack_num INT D D D D
contrack_date DATE O OOOo0oagd
contract_type EMUM('A', 'B,'C) O OO0oogoagd

OOO0O0O00O0gd

Ceskem Jlorosopsl ¢ Corpyanukamu v Ilpeanpustusamu csazsamu M:1.



| K_dept v ~ | k_firm v

dept_num INT Firrn_rarm IMT
dept_full_nane WARHAR{45) Firm_name YARHAR(45)
dept_shaort_name YARHAR{1D) Firrn_addr WARCH AR{45)
& k_staff_staff_nurm INT Firm _phone WARH AR (20}
L L )
PRIMARY | PRIM &Ry |
Fle_k_dept_k_staff1 +
| I J-
| 3 M
| ] k_staff — ~ | k_contract v
I skaf num INT conkract_num INT
I st _name Y ARCHAR(45) contract_date DATE _
I Staff_post ¥ ARCHAR(4S) contract_bype EMUMI A E,'CY
!__ staff hiredate DATE e o k_staff_staff_num IMNT
N tof rermdate DATE W= | @k_firm_firm_num INT
L J
2 K _dept_dept_num INT PRIMARY
hd fl:_k_contract_k_staffi
PRIMARY Fl:_k_contrack_k_Firmn 1
Fl_k_staff _K_deptl
3atem co3naauM Cuera u Ilnarexu:
[MockonbKy cyiHocTh Ilnarexx Obiia
| k_pil v «caboit», y Hee HeT MIO/THOLIEHHOTO
= ] k_payment v MepBUYHOTO K/IHOUa, U KaXK/bIH T1aTex
bill_num 1T pam ent_num T O/IHO3HAuHO UeHTU(PULIUPYeTCS
bill_date DATE paym enkt_date DATE rpynmoii  aTpubyToB  (HOMep_cueta,

bill_sum DECIMAL(3,2) HOMep miaTexka). OTMEeTUM B KauecTBe

] -|-I—| paymenk_sum DECIMAL(9,2)
bill_term DATE K bill bil nan INT KJIIOUeBOro II0/IsT  pdyment_num, a
bill_peni DECIMAL{G,2) e e v 3aTeM Co31a/IuM
v PRIMARY UAeHTUDHUHUPYIOLIYI0 CBS3b MEXIY
| PRIMARY | Cuerom u IInarexom.

Fle_k_payment_k_hill1
W penTudunypyroiasi CBsi3b CO3JaeTcst

C TIOMOINBIO MMKTOrpamMMbl =" (co

crutomHou nmHueid). Ilpu 3Tom HOBBIN cTosber; k_bill_bill_num cTaHOBUTCS He TOJILKO BHELTHHUM
K/F0UOM B Tabsuile IlnaTek, HO ¥ UaCTbIO IEPBUYHOTO K/TIOUa.

TNanee coznamum Tabmy Tpaiic-muer co cronbuamn | — K¥ice ¥ (uomep_toBapa,

Ha3BaHMe_TOBapa, 1|eHa_ToBapa U TUII_TOBapa). price_num INT
price_nam e YARCHAR] 450

price_sum DECIMALD,2)
price_kype WARCHAR] 1)
L J
Mexny obbvekramu Cuet u IIpaiic-IMCT UMeeTCs CBSI3b  |FRIMARY | «MHOrMe - KO
MHOTUM». [Iif  CO3AaHUs  3TOH  CBA3U  HYXKHO WCITI0/Tb30BaTh

nukrorpammy ™™ . CrefiyeT 11leJIKHYTh MBILIBIO 110 3TOM TMKTOTpamMme, a 3aTeM M0C/1ej0BaTe/IbHO
8



IIEeJKHYTH IO CBA3bIBA€MbIM Ta6]'II/IL[aM. ME)K,E[y HUMU II0ABUTCA HOBAs Ta6JII/ILIa, O6paTI/ITe BHIMaHUe

Ha ee CTOJ'[6L[LI, HepBI/IqHHﬁ KJ/IFOY 1 BHEIIIHHMe K/ITHUM:

] k_bill v
bill_num INT
hill_date DATE
hill_sum DECIMAL(, 23
hill_term DATE
bill_peni DECIMAL (6,2
v
| PRIMARY

s ynoberBa mepeumenyeM 3Ty tabsuily B k_protokol (ITIporokoenCuera), 106aBuM cTonbiel kolvo

u price_sum.

" k_protokol

] k_bill_has_k_gwxice ¥
k_hill_bill_nurm IMT
k_price_price_num IMNT

PRIMARY
fk_k_bill_has_k_price_k_billl
Fle_k_bill_has_k_price_k_pricel

~ | k_mrice
price_num INT
price_nam e YARHAR]45)
price_sum DECIMALL, 2}
price_tvpe YARCHAR{ 1)
v

PRIMARY

Teneps EER-anarpaMmMa vMeeT TakoW BU/I:

"] K_dept
dept_num INT
dept_full_name YARCHAR{45)
dept_short_name YARHAR{1D)
@ k_staff_staff_num INT

PRIMARY
fl_K_dept_k_staff1

Y
|

L

1

1
)

] k_staff
skaff_num INT
staf name vARHAR(..
staf_post W ARCHAR(45)
staff_hiredate DATE
skaf_termdate DATE

@ K _dept_dept_num INT

H———n

v

v
PRIMARY
Fk_k _staff _K_deptl

i<

Colurnn Marme | Datatype ek [mm | uo et | um | zF | a1 | Defaul
k_bill_bill_rrm INT O ooodad
k_price_price_num INT OO0Oo0oogoaog
kohvo INT O&E00000
price_sum DECTMAL(D,2) a OOdoOoogoad

OOO0O0oOo0Ooagd

"] k_protokal v
" k_firm v k_bill_bill_rurn INT
firrn_ram INT k_price_price_num INT
firm _name YARCHAR(45) kalvo INT "] k_pxice v
firm_addr VARCHAR(45) price_sum DECIMAL(D,2) + price_num IMT
firm_phone YaRHARZ) v price_nam e WARCHAR] 45)
v ;fi""ﬁl"h ) bl price_sum DECIMALLS,2)
ill_has lice illl
|PRIMERY | Dl has K _price k! price_type ¥ ARCHAR 1)
fl_k_bill_has_k_ptice_k_pricel
+ v
I PRIMARY |
L
|
L
A
] k_contract v — k_pill v ] k_payment
contrack_nurm INT EITTIT paym ent_num TNT
contract_date DATE bill_date DATE payment_date DATE
contract_tvpe ENUM{'A', 'B','C - . DECIMAL (D
bill_sum DECIMAL{Z,2) payment_sum %,2)
@ k_firm_firm_num IMT .
bill_term DATE o k_bill_bill_rum INT

@ k_staff _staff num INT
bill_peni DECIMAL{G,2)
PRIMARY o k_contract_contrack_num INT
Fk_k _contract_k_Ffirm 1

Fk_k_contract_k_staff1

A

PRIMARY
Fk_k._bill_k_contractl

PRIMARY
Fl_k_payment_k_hill1
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3aganme. Cosgante B MySQL WORKBENCH ER-auarpammy A/t CBoel 3a/iaum.
Homep BapuaHTa COOTBeTCTBYeT HOMepY 3a/auH.

UncTuTyT. Tabmuipl: CTy/AEHTHI, TpernojaBaTes, MpeJMeThl, TPYIIbl, Kadeapbl, KHUTH IO
npegMetam. [lpescraBieHue: Mo CTyJeHTY HalTU KHWUTH, IO TpeiMeTaM, KOTOpble OH TMPOXO/JUT.
Pomu: CtyzeHT — MOXXeT IpocMaTpuBaTh, HO He MOXKeT BHOCHTb u3MeHeHus; lIperosaBarens —
MOJKeT MPOCMaTPUBATh U BHOCUTb W3MeHeHUsl B 6a3y JlaHHbIX.

MarasuH. Tabnuipl: TIOKyTaTe i, TPOJaBLbl, TOBAphl, MOKYIIKK (CBSI3bIBaeT IMOKYyMaTesnei C
TOBapaMHd W Mpo/iaBliaM{, MPOJABIIMMH TOBap), TOBapHble TPyIIbl, oTAenbl. [IpeacraBieHue: Mo
OTJenaM HaWTu nokymnarened. Pomm: ITokynarens — BHUAUT TOBapel U CBOW MNMOKYyNKY; [Iponasers:
obsiaziaeT BceMu ripaBaMu.

Bank. Tabnuipl: K/IMeHThI, AoroBopa(MeXxy K/IMeHTOM U OTepaljiOHUCTOM, Ha KOHKPEeTHBINA
THUM BKJ1a/la), TUTIbI BKJIZIOB, OT/Je/ieHust OaHKa, orepaluoHUCThI. [IpeicTaBieHre: HalTH KJIMeHTOB, C
KOTOPBIMH 3aKJTFOUJT IOTOBOPA BEIOPaHHBIN onepatioHucT.. Posu: KimenT, OnepatiioHuUCT.

bubnvoreka. Tabnuiipl: unTaTenbckve OWIeThbl, KHUTH, 3aKa3bl KHUT (COTIOCTaB/ieHUe KHUT U
yhTaTe/IbCKUX OW/IeTOB), aBTOPBI, ’KaHPHL. llpejcTaBjieHVe: OMpeJeNuTb JIOOWMBbIE KAHPbI
BbIOpaHHOrO unTaTesisi. Porm: bubnvorekaps, Yurarens.

CoroBblii oriepaTop. TabyHMLbl: KJIMEHTHI, 3allMCA Pa3roBOPOB (3alvCH O KJ/IHMEeHTe, BPeMeH!
pasroBopa, Tapud), cueTta K/IMeHTOB, Tapudbl, ob6mactu (rge o0C/Ay>KWBaeT OIeparop).
[NpescraBieHre: BEIBECTH Pa3rOBOPHI, C/le/laHHbIe B BbIOpaHHOM obsactu. Poyma: Kiment, Oneparop.

ATeHTCTBO HeBWKUMOCTU. TabmuLbl: HeJABUKUMOCTh, K/IMEHT, areHTbl, JOTOBOD apeH/bl,
OT/Ie/Tbl areHTOB, IeHbl apeH/ibl. [IpesicTaB/ieHre: CKOMBbKO apeH/ibl TUIaTUT BBIOPAHHBIN KWeHT. Pos:
Knuenr, AreHr.

[IIkona. Tabmuupl: yYyeHWKH, yuuTess, OL|eHKW, K/acChl, TpegMeThl. [lpejcTaBieHue: IO
OLIeHKaM HaWTH YYeHUKOB. Ponmm: YueHuky, Yuuresns.

AstocepBuc. TabmuLbl: KIMeHTHI, MalliHbI, MacTepa. Pom: Kimient, Macrep.

Kene3HozmopoxkHasi Kacca. Tabnauupbl: MapmipyThl, Toe3fa, OWIeThl, K/IWEHThbI, 3aKas3bl.
I[pescraByieHye: BbIBECTH 3aKa3bl OMIeTOB 10 M3BecTHOMY moe3ny. Pomu: Kaccup, ApmunHMCcTpaTop
— UMeeT M0JIHbIe [paBa.

Cnyx6a mogmepkku. Tabnuipl: OOBEKTHI, COTPYAHWKH, 3asBKM Ha BBINIOJHeHWe pabor,
HeroJsiafIKM, pacxofHble MaTepuasbl. [IpeacraBieHHe: BbIBeCTU  pacxXxofHble  MaTepualbl,
WCII0/Tb30BaHHbIE Ha BEIOpaHHOM 00nekTe. Pomm: Agmunuctparop, TexHUK.

TpeboBaHus K opopMmIeHHIO OTUETA

TUTy/NbHBINA TUCT

Ha3zBaHue paboThI

Temy, Lie/b ¥ 3aiaHUe K paboTe

CHUMKM 9KpaHa (CKpPUHIIIOTHI) MpoLjecca pa3paboTKu

CHHMMOK 9KpaHa 3aBepIleHHOU 0a3bl JAHHBIX

Wtoroseiii ckpunt B/I.

BbIBOAIBI (UTO y3HANH, T/le MOKHO IIPUMEHUTH ITOJTyYeHHbIe 3HAHWS)
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JIaboparopHas pa6ora Ne2.
Bbi60pKa ¢ ucnosnb3oeaHuem ycao8uti omoopa.
Ilens padoTel: V3yueHne cTPyKTYpbl M MexaHu3Ma paboTs! oneparopa SELECT Ha npumepe
BBIOODKM JJaHHBIX U3 OJJHOM U HECKOJIbKUX Tabsui] 6e3 ycioBusi orbopa u ¢ ycjioBHeM oTbopa.
Xoj padoTbI
Co3parb BU3yaabHbIMU cpeficTBaMu pefakTopa phpMyAdmin 6a3y gannsix B CYB/] MySQL,
COOTBETCTBYIOLLYIO NTPUBEJIEHHOM HIDKe CXxeMe

_| student v
idStudent INT
Surmame VARCHAR(45)
Name VARCHAR(20) | #- — | Matks v
Address VARCHAR(100) : idMatis INT
Tel VARCHAR{11) I Subject V ARCHAR(45)
> L g < Date_mark DATE
Mark TINYINT
@ Student_idStudent INT

>

puc.1
Hanuimmre ciefytoriye 3arnpocsl

BriBecTr BCro nHbopmMaruio 13 Tabuipsl Student.

BeiBecTr mape! Surname — tel 13 Tabimier Student.

BbiBeiuTe CITMCOK CTY/IeHTOB, y KOTOPBIX OTCYTCTBYET B ZIAHHBIX HOMep Tejie(poHa.

BeiBecTtH Tpoiiku Surname — Subject — Mark.

BriBecTy CIMCOK CTYZ€HTOB, Y KOTOPBIX I10 IipeaMeTy “MaremaTtrka” oLjeHKa 2

BeiBecTH (hamMu/vIO M NepByI0 OYKBY OT UMeHU uepe3 Mpobes1, TeX CTYEeHTOB,
(haMH/TMM KOTOPBIX HAUMHAIOTCS Ha «a» U COJiepyKaT He MeHee O/THOU OYKBBI «B»

BriBecTn (pamunnu CTyZjeHTOB M HOMepa Te/le()OHOB, UbU Tele()OHbI COZlepKaT TOJILKO
ubpsl 0T 2-5u 7

BriBeguTe Crivcok pamMmiInii CTY/Z|€eHTOB, TPOXKUBAIOLUX B /.78

BoiBeguTe BCrO MH(OPMALUIO O CTYJeHTaX, ubd hamunuu ViBaHoB, IleTpoB, Cuzopos

BriBegute hamumm cTyieHTOB 10 andasuTy oT «VBaHoBa» f0 «CupopoBar»

BriBeauTe (haMuuM CTyI€HTOB, Y KOTOPBIX eCTh XOTsI Obl OZIHA OL|eHKa 110
MaremaTtuike >=3 (6e3 TOBTOpeHU)

[TepeBeuTe KaXkAyro OLIeHKY B CTO OanbHYIO cucTeMy™*. BeiBeauTe /iBa cTonbia:
OLIeHKa I10 MTH 6abHOM CHCTeMe,OlIeHKa M0 CTo OanbHOM cucTeMe (6e3 OBTOPEeHMI).
OTBeTbTe Ha KOHTPOJ/IbHbIE BOIPOCHI

OnpefennTth B KAKOW HOpManbHOM (hopMe HaXOAUTCSl OTHOLIeHHe, TIPe/CTaBlIeHHOe Ha
puc. 1. ObocHOBaTh.

CTpyKTypa 3arpoca Ha BbIOODKY.

ITpuBectu BapuaHThl coctaBa orepatopa SELECT.

Ormucath MpoLecC CoeIUHEeHUsT TabIHLI.

[TceBmOHUMBI Tab/THII.

Ormnucatb BO3MOKHBIE OLIMOKY MPY BEIOOPKe JAHHBIX U3 HECKOJIBKUX TabJTHLL TIPH
OTCYTCTBHSI U/IM HENPaBU/IbHOTO YKa3aHUsl YC/I0BUSI COe/JUHEeHUSsI.

TpeboBanus K opopMm/IeHHIO OTUETA
TUTYBHBIN JTUCT.
HasBanue paboThl.
Temy, enb U 3ajaHKe K pabore.

11



CHMMKY 3KpaHa (CKPHUHIIIOTHI) TIpoLjecca pa3paboTKH.
BbIBoIbI (UTO y3HaNH, Tje MOYKHO IPUMEHUTD T10/IyYeHHbIe 3HaHUS).
OTBeTbl Ha KOHTPOJIbHBIE BOIPOCHI.

12
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JTaboparopHas pa6ora Ne3.
Bbi6opka ¢ ucnonb3zoeanuem ycao8uti oméopa zpynn.
Ilens pabdorsl: V3yueHue rpymnmnoBbix ¢yHKImA B SQL.
Xoj padoTbI
OTKpBITh CO3/IaHHYIO Ha TMpebIayIiel mabopaTopHoi pabore 6a3y ganHbix B CYB/] MySQL
HarnummTe ciefyroriye 3armpochI
Orpefie/TUTh KOJTMUECTBO CTYAEHTOB
Orpefie/TUTh KOJTMUECTBO OLIEHOK TI0 KaXKZOMY TIpeIMeTy
OrmpefesTuTh CpeiHUM Oaj 1Mo KaXJ0My TIpeIMeTy
Oripeie/TUTh MAaKCUMAaJTbHYO OLIEHKY
[MogcunTaTh KOJIMUECTBO CTYZEHTOB, B (haMI/TMK KOTOPBIX BCTpeuaeTcsi OykBa «a»
6osiee ojHOrO pasa
OTBeThTe Ha KOHTPOJIbHbIE BOTIPOCHI
[Tepeunc/MTEL M OMKCATh OCHOBHBIE IPYIIOBbIe GYHKIMH B SQL
[TpuBecTy npuMepsI OMIMOOYHBIX 3aIIPOCOB C IPYIIIOBLIMU (QYHKIMSIMU

TpeboBanus K opopMm/IeHHIO OTUETA
TUTYbHBIN JTUCT.
HasBanue paboThl.
Temy, 1ienb U 3a7jaHKe K pabore.
CHMMKY 3KpaHa (CKPUHIIIOTHI) TIpoLjecca pa3paboTKH.
BbIBo/bI (UTO Y3HAIM, T/Ie MOXXHO MIPUMEHHUThH MOJTyUeHHbIe 3HaHMs).
OTBeThbl Ha KOHTPOJIbHbIE BOMPOCHI.

13



JTaboparopHasi pa6ora Ne4.
CoeduHeHnue mabauy.
Ilens padorei: V3yunTh BU/IBI COAMHEHNS TabJIHLI
Xoj padoTbI
BA3A NTAHHBIX «9K3AMEH»

Tabnurja student

| university v | lecturer v
UNIV_ID INT LECTURER_ID INT
> UNIV_NAME VARCHAR(45) # SURNAME V ARCHAR(45)
RATING INT T} UNAME VARCHAR(20)  |H——— ——
» CITY VARCHAR(45) » CITY VARCHAR(45) :
> @ university _UNIV _ID INT *
. >
T —| subj_lect ¥
| student v : LECTURER_ID INT
STUDENT_ID INT I & lecturer_LECTURER_ID INT
» SURMAME ¥ ARCHAR.(45) T _! # subjects_SUBJ_ID INT
» NAME V ARCHAR({20) >
STIPEND DECIMAL(G,2) ¥
> CITY VARCHAR(45) _l exam_marks ¥ P =L
BIRTHDAY DATE = 'i EXAM_ID INT +
@ university_UNIV_ID INT | # MARK TINYINT _| subjects ¥
> L <] © EXAM DATE DATE > SUBID INT
¥ student STUDENT_ID INT | | »5UBI_NAME VARCH AR (45)
& subjects_SUBJ_ID INT M our v
o » SEMESTER TINYINT

STUDENT_ID — unc/10BOM KOJ, UAeHTU(PULMPYIOLIUN CTyIeHTa,
SURNAME — ¢amunus cTyeHTa,

NAME — nms cTyeHTa,

STIPEND — ctuneHjyisi, KOTOPYIO [10J1y4aeT CTyeHT,

KURS — Kypc, Ha KOTOPOM YUUTCS CTY/IeHT,

CITY — ropogj, B KOTOPOM KUBeT CTY/eHT,

BIRTHDAY — paTa poxxzeHus CTyZieHTa,

Tabsura lecturer

LECTURER_ID — uucioBoii KoJj, uieHTUhULUPYIOLIUi MperojaBarers;
SURNAME — ¢amunus npenogasaters,

NAME — vms4 niperioziaBareris,

CITY — ropop, B KOTOPOM JKHBeT IperofiaBaTeib,

UNIV_ID — ugeHTuduKaTop yHUBepCUTeTa, B KOTOPOM paboTaeT mperoaBaTerb.

Tabmumiia subjects

SUBJ_ID — ugentudukaTop rpegmera o0yueHus,
SUBJ_NAME — HanMeHOBaHHe rpeiMeTa 00yueHus,

14
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HOUR — Ko/inuecTBO 4acoB, OTBOJAUMBIX Ha U3yUyeHue IpejMeTa,
SEMESTER — cemecTp, B KOTOPOM M3y4aeTcs JAHHBIM MpeJiMeT.

Tabsurja university

UNIV_ID — uzeHnTr(rKaTop yHUBEPCUTETA,
UNIV_NAME — Ha3BaHUe YHUBEpPCUTETAa,

RATING — peWTHHT yHUBEPCUTETA,

CITY — ropop, B KOTOPOM pacIio/ioXKeH YHUBePCUTET.

Tabsura exam_marks

EXAM_ID — ugenTuduKkaTop 3K3aMeHa,
MARK — 3k3amMeHal[MOHHasl OlleHKa,
EXAM DATE — pnaTa 3K3aMeHa.

Tabsuria subj_lect
LECTURER_ID — nzentudukarop npemnojanarers.

Hanwmimite 3arpoc, KOTOPBIH BBITIONHSIET BEIOOPKY 3HaueHUl (haMHUTUH 8CeX CTY/I€HTOB C
yKasaHWeM /Jisl CTYeHTOB, C/laBaBIIMX 3K3aMeHbl, HeHTU(HUKATOPOB CIaHHBIX MU TPeIMeTOB
o0yueHwUs..

Hanwmimire 3armpoc Ha BbiJjauy criucka GaMumuii cTyzeHToB (B asniaBUTHOM TOPsiiKe) BMeCTe
CO 3HaUeHWEeM DeWTHHra YHUBEPCUTETa, I/le KaKIbld M3 HUX YUWTCS, BKJIIOUMB B CIIMCOK M TeX
CTY/IeHTOB, /IJIsl KOTOPBIX B 0a3e laHHBIX He YKa3aHO MeCTO UX yueObl.

Hanwmimire 3ampoc Ha BbIZIauy JaHHBIX O Ha3BAHHUSX BCEX TIPEMETOB, MO0 KOTOPBIM CTY/I€HThI
TIOJIYYU/TM TONBKO Xopoiive (4 U 5) OLeHKU. B BBIXOJHBIX JaHHBIX [JO/DKHBI ObITb TMpHUBE/EHbI
(haMWIK CTY/1€HTOB, Ha3BaHUS TIPEJIMETOB U OLIEHKA.

HammcaTe 3ampoc, BBHITIONHSIOLMI BbIBOJ, CIHMCKa Bcex Tmap ¢GamMWiuii CTY[eHTOB,
TIPO>KUBAIOIINX B OHOM ropoze. [Ipu 3ToM He BK/IFOUATh B CMIMCOK KOMOWHAIMK (haMuinii CTyZeHTOB
camux c coboii (To ecTh KOMOMHaLMIO TUMa «VBaHOB-VIBaHOB») 1 KOMOUHALMY (DaMUTHI CTY/I€HTOB,
OT/TMYAFOIIIECS TTOPSKOM C/Ie[JOBaHUs (TO eCTh BK/IIOUATh O/IHY U3 ABYX KOMOWHalWH Thma «/BaHOB-
[TetpoB» u «ITeTpoB-MIBaHOBY).

KonTpo/ibHbIEe BONIPOCHI
Bugpl coeiiHeHMs.
OnuImTe KaXK/IbI BUZ, COeJUHEHUsT TaOIUL] ¥ TIPUBEIUTE TTPUMEPBI.

TpeboBaHus K opopM/IeHHIO OTUETA
TUTYBHBIN JUCT.
HasBanue paboThl.
Temy, 1ienb U 3a7jaHKe K pabore.
CHMMKY 3KpaHa (CKPHUHIIIOTHI) TIpoLjecca pa3paboTKH.
BbIBo/bI (UTO y3HAIM, T/Ie MOXXKHO MIPUMEHHUTh MOJTyUeHHbIe 3HaHMs).
OTBeThbl Ha KOHTPOJIbHbIE BOMPOCHI.
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JIaboparopHas pa6ora Ne5.
Bbi6opka ¢ ucnosb308aHuemM K8aGHMOPO8.
Ilesb padoThI: M3yueHre MexaHH3Ma PabOThl KBAHTOPOB.
Xoj padoTbI
OTKpBITh CO3/IaHHYIO Ha TMpebIayIiel mabopaTopHoi pabore 6a3y ganHbix B CYB/] MySQL
Hamnmiimre ciefiyrormye 3anpochl

Hanumwmre 3aripoc, BbiOuparomumii 13 Tabsuipl EXAM_MARKS fpaHHble 0 Ha3BaHUSIX
npeIMeTOB OOyueHus:, /i1 KOTOPBIX 3HaueHHe TO/yueHHbIX Ha 3K3aMeHe oieHOK (mone MARK)
TnipeBbIlLIaeT r060e 3HaueHue OLeHKH Ji/1s TIpeMeTa, UMetoLero uieHTruduKaTop, paBHbIii 105.

Hanummre 3arpoc, no Kakum rnpeziMeraMm MeHbllle OL|eHOK, YeM I10 ApyTUM

HanucaTh 3ampoc, BBIMNOMHSAMOIIMK BbIBOJ, CIMCKA BCEeX Map Ha3BaHWW YHUBEPCUTETOB,
Pacroio’KeHHbIX B OHOM TOpOjie, He BK/IOYas B CITMCOK KOMOMHAL[MM Ha3BaHWUM YHMBEPCHUTETOB
caMuXx C co0OoM U rapbl Ha3BaHWM YHUBEPCUTETOB, OT/IMYAIOLIHeCs TIOPSAKOM CJleloBaHMUS.

Hamummre komanay SELECT, uWcnosb3yrollyro CBsi3aHHbIE I1043apOChl ¥ BbITIOJHSAIOL[YIO
BBIBOJ|, IMEH M W/IeHTU(MKATOPOB CTYZIEHTOB, Y KOTOPbIX CTUMEH/Msl COBMAaJaeT C MaKCHUMa/bHbIM
3HaueHWeM CTUIeH/MH [JI1 FOpO/ia, B KOTOPOM JKUBET CTY/IeHT.

Hanummre 3anpoc, KOTOpbIN MO3BOJISIET BHIBECTH MMeHa U U/IeHTU(HKATOPbI BCEX CTY/IeHTOB,
JJ1s1 KOTOPBIX TOUHO M3BECTHO, UTO OHU MPOKMBAIOT B FOPOJie, IZie HeT HU OJHOI'0 YHUBEPCUTeTa.

KoHTpo/1bHBbIE BOIIPOCHI

Hasnauenue kBaHTopa obufHocTH B SQL-3arpocax.

O6ocHOBaHMe KBaHTOpa OOII[HOCTU Ha MPUMepe JIOTHKY MPe/IUKaToB.

OmummmTe MexaHu3M paboTsl onepatopa EXISTS.

TpeboBaHus K opopMmIeHHIO 0TUETA

TUTY/IbHBIN JIUCT.

Ha3zBanue paboThI.

Temy, tienb u 3a7jaHKe K pabore.

CHUMKU 3KpaHa (CKpUHIIIOTHI) MpoLjecca pa3paboTKu.

BrIBOAIBI (UTO y3HAMH, Tje MOKHO TPUMEHUTH IT0JIyYeHHbIe 3HaHWs).

OTBeTbl Ha KOHTPOJ/IbHBIE BOIIPOCHI.

JTaboparopHas pa6ora Ne6.
Bbi6opKa 0aHHbIX € UCNO/1b308AHUEM 8/10MCeHHbIX 3aNpoCcos.
Ilenb padoTei: V3yunTh BU/IBI BIO>KEHHBIX 110/13aIIPOCOB.
Xoj padoTbI

OTKpBITH CO3/JaHHYIO Ha NpeJblAyIel 1abopaTtopHoii pabote 6a3y fanueix B CYB/ MySQL.

Harmivre cepyroliye 3arnpocsl

Hanucath 3anpoc, KOTOpBIM IO3BOJIeT IOJyUYWTh JaHHble O Ha3BaHUSAX YHUBEPCUTETOB U
rOpo/i0B, B KOTOPBHIX OHU PAacro/I0eHbl, C PEHTUHIOM, PaBHbIM WJ/IU MPEBBILLAOLUM peUTHHT BI'Y.

HarmmmmTe 3ampoc, BeIOMparou[uii faHHble 00 HMeHaxX BCeX CTYAEHTOB, WMEIOIIUX II0
nipeaMeTy € uaeHTHUUKaTopom 101 6asn Bbillie ob1iero cpefHero 6ania.

HarmummTe 3ampoc, KOTOPBIN BBINIOJHSET BBIOODKY HMMEH BCeX CTYJEeHTOB, MMERILUX II0
nipeaMeTy C ueHTUGUKaTopom 102 6ann HkKe obiiero cpeHero Oasna.

Hanummre 3anpoc, BBITONHSAOWMAKA  BbIBOJ, KOJIWYeCTBA IIPeJMETOB, I10 KOTOPBIM
9K3aMeHOBaJICs KaXKJbIi CTY/IeHT, caBaBimii 6osee 20 nipeameroB. HanuivTe Ba 3ampoca, KOTOpPbIe
TI03BOJISIFOT BbIBECTH MMeHa U U/IeHTU(UKATOPhl BCEX CTY/E€HTOB, [/Is1 KOTOPbIX TOYHO HM3BECTHO, UTO
OH TIPOKMBAIOT He B TOM I'Opojie, TZie pacrioyoxeH UxX yHuBepcuTeT. OUH 3ampocC C UCI0J/Ib30BaHUEM
COeJJMHEeHMUs], a IPYrol — C UCI0JIb30BaHMeM CBSI3aHHOTO M10/3a1poca.

W3eneusr u3 tabmuipl EXAM_MARK faHHBIe O CTyZeHTaX, MOJyUMBIIMX XOTs Obl OZHY
Hey/IOB/IeTBOPUTENIBHYIO OLIEHKY, CPely TeX CTY/eHTOB Y KOTODBbIX CpefHWI 0aia 1Mo oCTajbHBIM
nipeMeTtaM bGovibliie 4.
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Hamummre komanay SELECT, ncnosb3yrolyro CBsi3aHHbIE I103aIlpOChl Y BBITIO/IHSIOLIYEO
BbIBOJ, UMEH W WJEHTU(PUKATOPOB CTYJEHTOB Yy KOTOPBIX CTUIEH/Ws COBIAaZaeT C MaKCHUMa/bHbIM
3HaueHKWeM CTUIIeH[UHU [/Is TOPO/ia, B KOTOPOM JKUBET CTY/IeHT.

Hanumure 3anpoc ¢ EXISTS, Beibuparoriuii ceefieHusi 060 BCeX CTyZieHTax, /s KOTOPBIX B
TOM JKe F'Opoje, IZje JKUBET CTY/IeHT, CyLLeCTBYIOT YHUBEPCUTEThI, B KOTOPBLIX OH He YUUTCH.

Hanuimmre 3arpoc, KOTOPbIM BBINOJHSIET BbIBOJ, JaHHBIX O ()aMUINAX CTYZEHTOB, C/laBaBLINX
3K3aMeHbl, BMeCTe C HAMMEeHOBAaHUSIMHY KaXKJ0T0 CAAHHOTO UMH TIpeZiMeTa 00yueHusl.

Hanwmire 3anpoc Ha BeiJjauy Jijisi K&XK/I0TO CTy/leHTa Ha3BaHUM BCeX MpeJMeTOB 00yueHus, 10
KOTOPBIM 3TOT CTYZEHT I10/Iy4nsI OLIeHKY 4 U/H 5.

Hanummre 3ampoc, KOTOPBIM BBIMOIHSIET BBIBOJ, CIKMCKA YHUBEDPCUTETOB C PEUTHHIOM,
npeBbimatoium 300, BMecTe CO 3HaueHHWEM MaKCUMaJbHOrO pa3Mepa CTUMEeHWM, M0JydaeMou
CTyJleHTaMH B 3TUX YHUBEpPCUTeTax.

TpeboBaHus K opopM/IeHHIO 0TUETA
TUTY/IbHBIN JIUCT.
HasBanue paboThl.
Temy, tienb u 3a7jaHue K pabore.
CHUMKM 3KpaHa (CKpUHIIIOTHI) MpoLjecca pa3paboTKu.
BbiBopb! (UTO y3HAIM, I/le MOXXHO MPUMEHHUTh M0/TyUYeHHble 3HaHMs).
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JIaboparopHas pa6ora Ne7.
Co30aHue ma61uy u UHOeKcoe.

Ilens padoTel: V3yueHne CTPyKTYpHI 3aripoca Ha CO3/jaHre TabJIvil.

Xoj padoTbI

Co3jaTh B 0a3e JaHHBIX CJIeYIOLHE Ta0/IHIbI
Tabauia AOUTYPHEHTEI
ITosie Homep
Tun IOnunaHOe 11esoe (4)
[IpumeuaHue [Tosie umeet crieluanbHbIN TUN «CUETUMK»
Hogrle 3HaueHUst ITocnenoBarenbHbIE
IIpumeuanue JlaHHOe 110718 SIB/ISIETCS K/TFOUOM TaOJIHLBI

VHekcupoBaHHOe 110J1e

[1a (coBniaieHyst He OIYCKAKTCS)

ITos1e

damunusa

Tun TekcToBbIU

Pasmep 20

OO6s13aTe/IbHOE T10J1e Ia

IlycTble CTpOKU Her
WupekcrpoBaHHoOe 110J1e Her

ITosie Nwms

Tun TekcToBbIV

Pasmep 15

OObsi3arenibHOe T10JIe [Ja

ITycTele CTpoKU Her
NHpekcrpoBaHHOe noJie Het

Ilose OT4yecTBO

Tun TekcToBbIV

Pasmep 15

OO6si3aTenIbHOE T1071e Her
WupekcpoBaHHoOe 110J1e Hert

ITos1e Howmep_atTecrara
Tun TekcToBbIV

Pa3mep 10

ITose JlaTa_arTecTrara

Tun [ara/Bpems

Pa3mep 8

dopmar rovis Kpatkuii ¢opmar fathl
Obs13aTeibHOe T10J1e Her

Tabauna Jk3aMeHbl

ITone Koja_sx3ameHa

Tun IOnnHHOe 11esoe (4)
[IpumeuaHue [Tosie umeeT crieranbHbIN TUN «CYETUHK»
Hogrle 3HaueHUst ITocnenoBarenbHbIE
IIpumeuanue JlaHHOe 110718 SIB/ISIETCS K/TFOUOM TaOJIHLBI
VHekcupoBaHHOe 110J1e [1a (coBniaieHyst He OIYCKAKTCS)
ITosie IIpepmer

Tun TeKkcTOBbIU

Pasmep 30

Ilone Jara_sk3ameHa

Tun [aTa/Bpems
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U=

Pasmep 8

dopmMar rnosst Kpatkuii opmar JaThbl
O06s3aTeILHOE 11071e Ha

ITos1e Tumn_skK3ameHa
Tun TekcToBbIN
Pa3smep 30

ITone Daky/bTeT

Tun TeKcToBbIN
Pasmep 5

Tabnuna OueHKH

Iloste Koja_sx3ameHa
Tun JnunHHOe Lesoe (4)
OO6s13aTe/ILHO MoJIe Ia

VHekcupoBaHHOe 110J1e

[la (coBnajieHust 1OMyCKarTCS)

ITos1e

Homep_abutypuenra

Tun

JnunHHOe 1iesioe (4)

VHekcrupoBaHHOe 110J1e

[a (coBnazieHust 1OMyCKarTCs)

ITone OrneHka

Tun YucoBoM (0gMHApHOeE C T1aBatolleld TOUKOK)
dopmar 1nosis DUKCUPOBAHHBIN

Yucno JeCITUYHBIX 3HAKOB 1

YC/l0BYe Ha 3HaUeHUe >=2 And <=5

OO6s13aTe/IbHOE TT0J1e Het

W= W N

M300pa3ute cxemMy nmoyrydeHHO#M 0a3bl JaHHBIX

OTBeThTe Ha KOHTPOJ/IbHbIE BOMPOCHI
Crpykrypa 3anpoca CREATE TABLE.
CKpUITHI Ha CO3/JaHKe TIPUBEZIEHHBIX BbIIIe Tab/mi] (C KOMMEHTapUsIMK).
OOBsAcHUTE pa3iuure Mexay Thramu char u varchar.

TpeboBaHus K opopMIeHHIO OTUETA
TUTY/IbHBIN JIUCT.
HasBanue paboThl.
Temy, tienb u 3a7jaHMe K pabore.
CHUMKM 3KpaHa (CKpUHIIIOTHI) MpoLjecca pa3paboTKu.
BbiBob! (UTO y3HAIM, I/le MOXXHO MPUMEHHUTh M0/TyUYeHHble 3HaHMs).
OTBeThbI Ha KOHTPOJIbHBIE BOTIPOCHI.

JTaboparopHas pa6ora Ne8-9.
V3MeHeHMe U yjaieHHe Ta0/ ML U WH/EKCOB.
Vi3MeHeHMe CTPYKTYpPbI Ta0/ ULy,

Lens paboter: M3yunts komangsl DDL: ALTER TABLE, DROP TABLE.

Xop paboTbl
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Progress

% |NRecordBook
PIN

# | ID5ubject

% [IDReport

7 |NTerm

Mark.

Report
7 [IDReport
MameReport

8

# | ID5ubject
MameSubject

&

MNRecordBook

MM

IDiGroup

SPaspork
MPasport
DataPasport
MameDeptPaspaort
Sname

Markava

Teacher
2P
DERTMame
PostTeacher
DataHire
Thame

7 | ID5Subject
# |Mterm
ool 7 | IDWork
7 | IDGROUP
[P
CLOCK

[T T] |

Sgroup
# | IDEroup
MarneGroup

7 | IDWork,
Mametork

Komanpga ALTER TABLE

Ecmu nipu co3paHuu Tabiuibl ObLTM JOMYIeHbl OMMOKW B ee OMHCAHWM, WUCTIPaBUTh WX MOKHO
HECKOJIbKUMU criocobamu. Bo-mepBbiX, ecv Tab/uIla elje He COAEPXKUT WH(OPMAI[UH, ee MO>KHO
MIPOCTO y/Ia/iUTh U CO3/jaTh CHOBAa. B TIPOTMBHOM Cilydae liesiecO00pa3HO WMCIMO/b30BaTh KOMaHAy
ALTER TABLE.

Komanma ALTER TABLE mno3BonsieT

To6aB/ATL U yAANSITh CTOMOIBI.

T06aBnsATE U U3MEHSITb OTTMCAHUSI CTOJIOIIOB.

ITo6aB/sATh, yAansaTh, OTK/IFOUYATh OrPaHUUEHUS.

[lpu ycremiHOM 3aBeplIeHMM KOMaH[bl BbifaeTcsi coobmeHue The command(s) completed
successfully. (KomaH/ia Bbiro/iHeHa YCIIeITHO).

Mopaudukaiys orpaHUUeHUN

Cunrakcuc koMavpl:ALTER TABLE <umst tabmuipi>ALTER| ADD| DROP { CONSTRAINT <ums
orpanuuenus> }FOREIGN KEY [REFERENCES<ums tabmunpr> (<ums cronbua> [,...n])] |
PRIMARY KEY | UNIQUE | CHECK (<ums cton6ma> [,...n])} [ON DELETE CASCADE]

Ecim HeoOX0AMMO Ha/IOKWTh [IOTIOJIHUTE/TbHOe OTrpaHWYeHre Ha 3HaueHue aTpuOyTa, TO Ciieflyer
ncnonb3oBath Komanay ALTER coBmectHo ¢ ommeidi ADD, KoTopast T103BoJsieT 100aB/siTh CTO0el]
WIM HOBOE OrpaHuueHHe B Tabsuily, B CBOO ouepesb omimss DROP gact BO3MOXKHOCTh yJa/uTh TO
WM WHOe OrpaHWueHHe, HaJO)KeHHOe Ha JlaHHble B Tabmwmile. Eciv orpaHuueHre HeoOXOAUMO
ucnpasuth (Foreign key, Primary key, Unique, Check), To ero cHauana ypasnsitoT, a 3aTeM CO3Jar0T
cHoBa. [Ins Toro urtoObl yAanWTh OrpaHWYeHHe, HeoOXOAMMO YKa3aTb ero ums. IIpocMoTpeTtb
CO3/laHHbIe OTPAaHUYeHHUsI MOYKHO BBITIOJIHUB CUCTEMHYIO XPaHUMYO TPOLeAYPY:

EXEC SP_HELP <ums Tab/uIb>

ITpumep 1

3ajava.
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BBectu orpanuueHue Ha crosiber; DataPasport, momarasi, 4to 3HaueHWe 3TOrO aTpuOyTa JO/DKHO
nipeBsbIaTh 3HaueHue 01.01.2000.

Pewenue.

ALTER TABLE Student ADD CONSTRAINT StudentYearBeginCheck
Check(DataPasport>'01.01.2000");

IIpumeyanue.

[Tpu nomnbITKe BCTaBUTh C/IeYIOIIYIO CTPOKY

INSERT INTO Student (NRecordBook,SName,IDGroup,SPasport,NPasport,DataPasport,
NameDeptPasport,INN) VALUES('050004',Mutekun M.M.', 2,'8701','192417','11.26.1999', 'YB[]
r.¥Yxrer,'1111111114") cucrema reHepupyet ciefytoliee coobijeHue o6 ommbke: Server: Msg 547
INSERT statement conflicted with COLUMN CHECK constraint 'StudentYearBeginCheck'. The
conflict occurred in database 'Student', table 'Student', column 'DataPasport'.

The statement has been terminated.

[Tpu 3amycKe >ke KOMaHJbI:

INSERT INTO Student (NRecordBook,SName,IDGroup,SPasport,NPasport,DataPasport,
NameDeptPasport,INN) VALUES('050004',Mutekun M.M.', 2,'8701','192417','11.26.2000',"YB/],
r.¥Yxtel, '1111111114")

cucTemMa reHepupyeT cooOirieHue:

(1 row(s) affected)

[Tpumep 2

3azava.

Beectu orpanuuenuss FOREIGN KEY gnst rabmuibt Uplan. Tabmuia Uplan ccbutaetcst Ha Tab/uily
Subject ro aTpubyty IDSubject.

Perienue.

ALTER TABLE UPlan ADD CONSTRAINT PlanSubjectForeign FOREIGN KEY (IDSubject)
REFERENCES Subject(IDSubject);

! Obparute BHUMaHue, uto Korja orpaHnuenre FOREIGN KEY 3azaercst Takum o6pa3om, uTo HH
OJlHa CTpOKa B OTHOIIeHHU Subject He MokeT ObITH yZaseHa, 0 TeX Mop rnoka B oTHoiieHnu UPlan
eCTb CTPOKH, CChITIAOIMecs Ha yzanaseMblii mpeaMerT. Kak wn30exaTb 3TOW KOJ/UTM3UH CMOTPUTE B
C/lefyroleM rpuMepe

3azava.

Bectu orpannuenuss FOREIGN KEY gyt Tabuiel UPlan Takum o6pa3om, uToObl TIpU ya/ieHUH 13
Tab/muipbl Subject 3amuceli M0 TOMY WM UHOMY TpeAMeTy, ObutM Obl y/la/ieHbl M COOTBETCTBYIOIIHE
3TUM TIpeZiMeTaMm 3arucy u3 Tabsuipl UPlan.

Pemmenne. ALTER TABLE UPlan ADD CONSTRAINT PlanSubjectForeign FOREIGN KEY
(IDSubject) REFERENCES Subject(IDSubject) ON DELETE CASCADE;

[TpobsieMy KacKafHOTO y/Ja/ieHUs] COOTBETCTBYIOIUX CTPOK B CChuarolreiicss Tabmuile (Progress) mpu
yZaJIeHUM CTPOK B CChlIouHOM Tabmiie (Subject) permaer oriuss ON DELETE CASCADE. [lnst Toro
YyTOOBI YAa/IUTh OrpaHUYeHre, He0OX0IUMO yKa3aTh €ro UMsl.

[Tpumep 3

3azava.

Y nanute orpanuuenre FOREIGN KEY PlanSubjectForeign Ha arpu6yTe IDSubject B Tabsurie Uplan.
Pewenue.

[Mpexze uem y[anuTh OTrpaHWYeHHe, BLISICHUM ero ums. B ciyuae, ecyii Bbl PYKOBO/ICTBOBAIMCh
CBOWIM TIPAaBUJIOM MMEHOBaHUsI 00BEKTOB, 3Ta 3ajlaua 3HAUUTE/TLHO yIpoIaeTcsi. B mpoTHBHOM ciyyae
MO>KHO UCII0/Ib30BaTh YTOUHUTh UM OrpaHudeHyst, BbinoaHuB KomaHy EXEC sp_help UPLAN.
ALTER TABLE UPlan DROP CONSTRAINT PlanSubjectForeign ;

[obapneHne orpaHUYeHn C OrpaHUYeHHON 00/1aCThIO TIPOBEPKU

Cuntakcuc komaHael: ALTER TABLE <umsa tabmunpr>[WITH CHECK| WITH NOCHECK] ADD
{CONSTRAINT <wums orpanuuenus>} FOREIGN KEY [REFERENCES<umsi Tabmunpr> (<ums
cronibra> [,...n])] | CHECK (<ums cronbua> [,...n])}[ON DELETE CASCADE]
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B HEKOTOPBIX CHUTYaI[UsiX MOXKET BO3HMKHYTh HEOOXOMMOCTh B OTMEHe TIPOBEPKH OTPaHWYeHHI Ha
Kakoi-TO Tiepuoj; BpemMeHW. WM BO3HUKHET CUTyalLusi, KorJa HeoOXOJUMO BBECTH HOBOe
OrpaHuWYeHWe, HO BBIBECTH W3-TIOJ €ro JeUCTBUSl y)Ke CyIleCTBYHIIMe AaHHble. Cpa3dy crenyer
OTMETUTb, YTO HU OJIHA U3 BBILIENepeurc/ieHHbIX Orepalii He MOXKeT ObIThb Tpou3BejieHa st
orpannuenn PRIMARY KEY n UNIQUE.

TakuM o6pa3oM, ec/id Mbl BBOIMM HOBOe orpaHuueHue W XoTuM, urobbr SQL Server 2000 ripoBeput
BCe CYIIeCTBYIOIIME [aHHble HAa COOTBETCTBME S3TOMY OrPAHHUYEHHUIO, C/IeAyeT A00aBUTh 3TO
orpannuenue c ontueid WITH CHECK, B npotuBHOM ciyuae - ¢ oniueid WITH NOCHECK
BpemeHHOe OTKIIOUeHWe OrpaHddyeHu W wucrosnb3oBanve ompm WITH NOCHECK Tpebyer
OOoJIBIIION OCTOPO’KHOCTH. B MpOTHBHOM Cilyyae Bbl MOXKeTe TOJIyUHUTh HEKOPPEKTHBIA pe3yJibTar.
Hanpumep, B Tabsuiie Progress MOTyT OKa3aThCsl OLEHKH HECYIIIeCTBYIOIETO CTY/JeHTa, yuallerocs B
HeCyLeCTBYIOLLleH TpyMIie, U3y4Jarolllero HeCyleCTBYOLMe AUCLIUIIIMHBL U T. [.

[Ipumep 4

3ajaua.

Iobaeuth orpannuenne FOREIGN KEY ans cronbua IDGroup B Tabimuie Student5. Bee maHHbIe B
tabsmiie Student MpoBepUTH Ha COOTBETCTBHE HOBOMY OTPaHUUYEHHUIO.

Pewenue.

ALTER TABLE Student WITH CHECK ADD CONSTRAINT StudentIDGroupForeign FOREIGN
KEY (IDGroup) REFERENCES SGroup(IDGroup)

Pe3ysibTaT BBITIOJIHEHMsI KOMaH/bl Oy/eT 3aBUCEeTb OT COCTOSIHUS Bailieii 6a3bl JaHHBIX. BrionHe
BO3MOJKHO, UTO KOMaH/a He OyZieT BBIMO/IHEHA, TOTJA Bbl TIOJMYUYHTe Crefyrolee COOOIIeHue,
roBOpsilliee O TOM, UTO HapyllieHa L[eJIOCTHOCTb 0a3bl JaHHbIX.

Server: Msg 547 ALTER TABLE statement conflicted with COLUMN FOREIGN KEY constraint
'StudentIDGroupForeign'. The conflict occurred in database 'Student', table 'SGroup', column
'IDGroup'.

IIpumep 5

3azava.

Hob6aButsk orpanudenre FOREIGN KEY gansa cronbia IDGroup B Tabmuiie Student. Bce gaHHBIE B
Tabsmuiie Student, BBeZieHHbIe HA MOMEHT CO3/JaHUsI OTPaHUYEHUs, IPOBEPKe He TIOZ/IeXar.

Pemienue.

ALTER TABLE Student WITH NOCHECK ADD CONSTRAINT StudentIDGroupForeign
FOREIGN KEY (IDGroup) REFERENCES SGroup(IDGroup)

B 3TOM ciiyuae He3aBUCHMO OT COZIep>KaHUsI TabJUL] pe3y/IbTaT OyZeT C/IeAyIOIIHM.

The command(s) completed successfully.

3amanve 1 BBecTu orpaHuyeHue Ha OLIeHKY B OTHOLUEHUM YcreBaemMoCTb. OLjeHKa He [O/DKHa
nipeBbIlLaTh 5 6anoB. Homep cemecTpa He /10/bKeH TipeBbIiiaTh 10.

3aganve 2 Co3jaTh BHEIIHUWE K/IFOUM BO BCeX Tabiwmiiax, ucnonb3ys omuuio Foreign Key, mpu sTom
YCTaHOBUTB OTIL[MI0 KAaCKa/IHOTO y/la/ieHus TaM, T/ie 3TO HeoOX0uMo.

3aganue 3 Y1anuTh MepBUYHbIN K/H0U B OTHOIIeHUH Student.

3aganue 4 Ilpocneguth 3a M3MeHeHWeM orpaHuhueHusi Foreign key B OTHOIIeHMsX, CBSI3aHHBIX C
otHoieHreM Student. Eirle pa3 BocCcTaHOBHTeE BCe y/ia/ieHHbIe OTPaHUUeHUSI.

OTK/0YeHre ¥ NOJK/I0YeHe OrpaHUueHuI

OTK/IFOUMTB MOKHO KaK OT/e/IbHOe OrpaHuYeHue, yKasas ero uMs, Tak U BCe, UCToJb3ys onuuio ALL
CHHTaKCHC KOMaH/Ibl:

ALTER TABLE <ums tabmuner>[CHECK| NOCHECK]{CONSTRAINT <ums orpaHuyeHus |
ALL}FOREIGN KEY [REFERENCES<ums Tabmuipr> (<ums crosibia> [,...n])] | CHECK (<ums
cronbua> [,...n])}

3aganve 5 OTK/IOUMTe OrpaHWYeHUs] BHellIHero Kiatodya B Tabmuie Student. BeguTte B Tabiuily
Student crygenta BacbkuHa B.B. 13 HecyulecTtBytoleil rpymnmebl. [lonbiTaiiTech MOJK/IHOUYNATE paHee
OTK/IFOYEHHOe OrpaHUueHue.

BrbimonHuTe Bce HeOOXOUMBIE AEUCTBUS ZJii TOTO, YTOOBI BHOBb TOJK/IIOUNTH OrpaHUUYEHHe, a BCe
JlaHHbIe B OTHOLLEHUH Student COOTBETCTBOBA/IM YC/IOBUSIM LIeJIOCTHOCTU 0a3bl JaHHbBIX.
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3aganve 6 CMo/leIMpyHTe CUTYALUI0, KOT/la He0OX0UMO OTK/TIOUMTh OTPAaHUYeHHUs1 U pa3paboraiiTe
MEpOTIPUSITUSI, KOTOpbIe I03BOJSAT BaM B JlajibHelIleM TpPUBeCTH 0a3y AaHHBIX B COTJIaCOBAaHHOE
COCTOsIHHe, OTBeYaroL|ee BCeM yCJIOBUSIM L|eJIOCTHOCTH.

[TpaBwa Ayig U3MeHeHus1 U MOJUbUKALIMK OIMUCAHUS CTOJIOLIOB

[Tpu KOpPPEeKTUPOBKe TabJ/IHIL HeJTb3S:

no6aBsiTh HOBBIM cTosber] ¢ onuert NOT NULL.

nobaesATh K croniboiy om0 NOT NULL, eciv B HeM eCTb MyCThbIe 3HaUeHUsT

YMEHBIIIUTE Pa3Mep T10JIsl UK U3MEHUTD ero THII, eC/TU B HEM CO/IepP)KaTcsl Kakve-Tiubo aHHbIe.
Ynanute ctosiber] U3 TabMUIIbI, €C/TM Ha 3TOT CTOJI0el] ObUTM YCTAaHOB/IEHBI KaKue-M00 OrpaHrueHHUs
kpome NOT NULL| NULLA

Iobapnenue crosbiia

Cunrtakcuc kKoMauHApl:ALTER TABLE <umsi Tabmuipr>ADD <ums cTonibija> <TUM AaHHBIX>
<mmpwuHa ctonbua>[DEFAULT <3Hauenue>] [,...n];rme DEFAULT — onpeziesnisieT 3HaueHue CTo/1011a
110 YMOJTYaHHUIO.

[Mlpu pobGaBneHMy CTO/OIIA OH ABTOMATUUYECKW CTAHOBUTCS TIOC/AeJHUM B Tabmuie. VI3MeHUTH
TIOJIOXKEHHE cTosb1ia B Tabnure He TIpe/ICTaB/ISIeTCs BO3MO>KHBIM.
[Tpumep

3ajaua.

Hobaeuth ctonber; YearBegin (ros Hauasa y4yeObl B MHCTUTYTe) B Tabsuiy Student, 3amaB TwIl
nanHbix Datetime.

Pewenue.

ALTER TABLE StudentADD YearBegin Datetime;

Moguduikanus ctonbija

Cunrakcrc kKomaHab:ALTER TABLE <ums Tab/u1[pr>

ALTER COLUMN <umsi cTonbrja> <HOBBIA THM JaHHbIX> <gnuHa>[DEFAULT <3nauenue>][NULL)|
NOT NULL] [,...n];

SQL Server He pa3spelllaeT U3MeHSTh CTOJOLBI THMA text, ntext, image, rowversion, BbIUUC/IIEMbIE
CTONOLIBI, CTOJ/OIBI, UCIIOMb3yeMble B PEeIUIMKALluM, W CTOJOI[bI, HAa KOTOpPble UMEIOTCS CChUTKA B
BBIPO)KEHUSIX BBIUMC/ISIEMBIX CTOJOIOB WIM OTpaHWUYEHWH, a TakKKe CTOJIObI C YCTaHOBJIEHHBIM
ceoiicteoM ROWGUIDCOLG6. Henb3si yganuth WM U3MEHUTb CTOJIOEI], WMEIOI[HN 3HaueHWe TI0
ymomyanuto (orpannuenre DEFAULT). OfHako MOXKHO YBeIWYWTH pa3Mep CTOJIOLIOB TepeMeHOM
JJ/IUHBI, KOTOPbIe UCII0J/Ib3YIOTCS B MHeKcaX, B orpaHrueHussx CHECK wm UNIQUE.

3aganve 7 JlobaButh B Tabmuily Student cronber; Single, Tun manHeix VARCHAR(3), Ha3HauuB
3HaueHHe 10 yMouaHuto “/Ia”. Y panuth crosberr.

3aganve 8 [lob6aButh B Tabmumiy Student cronibery AVGMARK, tun Numeric (5,2). B cton6bie oyzer
XPaHUTBLCS CPeHsIS OIleHKa CTy/leHTa. Mbl OCTaBUM 3TOT CToJiOel] B 0a3e [aHHBIX JIMIIb AJisS TOTO,
yTOOBI B JlA/IbHEMIIIEM TPO/IEMOHCTPUPOBATh C TOMOIIBI0 Hero paboTy HEKOTOpPhIX KOMaH[ |
TIpoLieZlyp, HarvcaHWe KOTOPhIX Kak pa3 W OyjeT 0o0yC/0B/IEHO HaIMudeM 3TOT0 M30BITOUHOTO
cronbria. OTclofla BBIBOJ, - TakWe CTO/OIBI, CO/epJKalllie pacueTHble JaHHbIE, TMOJyUYeHHbIe Ha
OCHOBAHUH yyKe XPaHSIHUXCS B Tab/uile AaHHBIX, He C/ieflyeT BK/IOUaTh B TaOMULIbL.

3aganve 9 VI3MeHWTD [I/IMHBI TIOIel B COOTBETCTBUM C Tabswilell. BBIMOMHUTE aHaIM3 - TIOUeMy He
yZaJI0OCh  BBITIOJIHUTh 3aJjaHHBbIe OrMepaljid C HeKOTOpbIMH cTosnbiaMu? Yrto HeobXoaAuMo
TIPeINPUHSTD, YTOOBI TW U3MEHEeHUsI BCE >Ke TIPOU3BECTH?

Vwms nons Turn nons Pa3mep OrpannueHnus
IDReport Varchar 4

NameWork Varchar 4

NameSubject Varchar 4

DateHire Smalldatetime

Mark Numeric 2 NULL
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DeptName Varchar 4 NULL
NRecordBook Varchar

NTerm Numeric 2

NameReport Varchar 35

NameSubject Varchar 35

PIN Varchar 4

TeachPost Varchar 25 NULL
Clock Numeric 5.2

SName Varchar 35

TeachName Varchar 35

Y nanenue cronbia

CunTtakcuc KoMaHapl: ALTER TABLE <ums tabsurpi>DROP COLOMN <ums crosiba>

PaHee y)ke OTMeuasoCh, UTO HeJb3sl YJa/JUTh CTOJOel], eCTM Ha Hero HaJoXKeHO XOTs Obl OfHO
orpanruenue 3a uckaroueHneM NULL. Kpome 3Toro ciieyeT OTMeTHUTb, UTO He/lb3sl yAa/IUTh
PeruiiupoBaHHbIe CTOMOIIBL.

VHieKcHpoBaHHbBIe CTOJIOLIBI.

Crosb11pl, 17151 KOTOPBIX OIpe/eneHo npaBuio (rule).

OTO CBs3aHO C TeM, UTO BCe OrpaHWYeHMsl 1[eJIOCTHOCTH, 3HAueHHUs IO yMOJIYaHUIO, WHJEKChbl U
TIpaBU/Ia XPaHATCS B BUJIE OT/AeTbHBIX 00BeKTOB 0a3bl JAHHBIX U CBSI3BIBAIOTCS CO CTOIOI[OM Tab/IMILIbI.
Ynanenue ctonbioB 0e3 MpeABapUTENHHOIO yaneHus 00BEKTOB MPHUBEIO Obl K MOSIBJIEHUIO B Oase
JAHHBIX HeCBSI3aHHBIX 0OBEKTOB, UTO CIIOCOOCTBOBAJIO ObI e 3aCOPeHUIO.

Y panenue TabnULIbI PY HA/IMUMK Ha Hee CChITIOK

Tabmuua ypansercs c momolpio kKoMaHael DROP. OpHOM KOMaH[OW MOXXHO Y/JalWuTh Cpasy
HEeCKOJIbKO Tabsuil. OfHAaKO Bbl HE CMOXKETe y/IaIuTh Tab/MuIly, eC/id Ha Hee eCThb CChUIKHM U3 IPYTUX
Tabsmmi. To ecTh BaM CHadajia MPUAETCS y[aluTh COOTBETCTBYIOIIMIN BHEIIHWN K/FOU B CCHUIOYHOM
TabMLle ¥ TOJILKO TIOC/Ie 3TOTO BBIMOIHUTL KoMaHay DROP

CuHrakcuc kKoMaHgel: DROP TABLE<ums Tabmuuesr>[, <ums TaOIMULBbE> ]

[TepemeHOBaHKe Tab/HIIBI

VHor1a pUXOAUTCS KOPPEKTUPOBATh He TOJBKO OTPaHUYeHUs U CTPYKTYPY TaOJHUI[bl, HO U ee UMS.
Inisg mepeMMeHOBaHWs TaOJWI] MCIIO/B3YyeTCs CUCTeMHass XpaHuMasi mpoueaypa SP_RENAME.
OpHako cnefyeT ObITH TIPeJie/IbHO OCTOPOKHBIM, TaK Kak B 3TOM C/iyyae He00X0/IMMO KOPPEKTHUPOBATh
Y BCe OTPaHUYEHUSs], CChIIAFOIIMECS Ha 3Ty Tab/uUILy.

Cunrakcuc komadael: EXEC SP_RENAME 'crapoe ums',' HOBoe ums' ;

3apanue 10 ITepeumeHoBath Tabmiy Progress B Tabimiy Progressl.

KOHTpO]IbHLIe BOITPOCHI

KakoBo ocHOBHOe Ha3HaueHue KoMaHzAbl ALTER?

Kakue onepaijyu HaJj OrpaHAUYeHUMUA MOYKHO BBITIOJIHUTB C MOMOI[bI0 KoMmaHabl ALTER?
Kakue orpanvduenus nopjiekat KOppeKTUPOBKe?

Kakogsl npaBusia HazHaueHusi orpannuenyss NULL/NOT NULL?

Korza He/nb3si U3MEHUTH LIMPHUHY CTO/IOIa B Tab/uie?

Kakue cy1iecTByHOT OrpaHAYeHHs1 Ha M3MeHeHHsI TTapaMeTpOB CT0J1011a?

Kak MO>)XHO OTMEeHUTh [eMCTBHEe OrpaHUUYeHUs ?

it cTONOIIOB ¢ KAKWUM TUTIOM JAHHBIX pa3pellieHbl U3MeHeHUs UX pa3mMepa’?

Kak MO>KHO y/1a/lUuTh CTOJIOELI, eC/TH Ha HErO HAJI0XKeHO OJTHO M3 OrPaHUYEeHUH?

Kak nepermeHoBaTh cTo/10€1] B Tabmuie? B KakKuX Cjlydasix 3TO BO3MOXKHO?
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B Kakux cyyasix MCII0J/Ib3YIOT OTK/TIOUeHHe OrPaHuYeHu?

HomnycTtM, Mbl BBOJUM HOBOE OrpaHUYeHHe W XOTUM, uTo0bl SQL TpoBepus BCe CYIIeCTBYHOIIUE
JJAaHHbIe Ha COOTBETCTBHE ITOMY OTPaHUUEHUIO, UTO CJIEAYET JIsI ITOTO CJIe/IaTh?

KakoBbI MOTYT OBITh ITOC/IE/ICTBHSI BDEMEHHOT'O OTK/TFOUEHUS] OTPaHUUEHU?

KakoBa rmoc/iefioBaTe/TbHOCTh [JeMCTBUN NMpU MOAWUGUKAIMM CTO/0I[a, WMEIOIIero OrpaHruueHHe
DEFAULT?

Kakoe mecTo B Tab/uile 3aHMMaeT BHOBb CO3/laBaeMblii CTOJI0el]?

B03MOXXHO /1 W3MEHUTh TOPSIOK CJIeIOBAaHUSI CTOJIOIIOB B TaOJMIlE, HE HCIIOJ/b3ys OIepariuio
yAaleHus?

Kakuie u3 orpaHUueHHUI He MOTYT ObITh BPEMEHHO OTK/TFOUEHbBI?

TpeboBaHus K opopMIeHHIO 0TUETA
TUTYIbHBIN JIUCT.
HasBanue paboThl.
Temy, tienb u 3a7jaHKe K pabore.
CHUMKU 3KpaHa (CKpUHIIIOTHI) MpoLjecca pa3paboTKu.
BbiBopb! (UTO y3HAIM, I/le MOXXHO MPUMEHHUTh M0/TyUYeHHble 3HaHMs).
OTBeThbI Ha KOHTPOJIbHBIE BOTIPOCHI.
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JIaboparopHasi padora Nel0.
/Jlobaenenue, 06HoG/1eHUe U yOasieHUe 3anuceli.
IJeab pabompi: 3Hakomcmeo ¢ onepamopamu DML.

Teopernueckue cBejeHUsA
PaccmoTtpum criefyrolijyie BOIIPOCHL:

o BCTaBKa JIJaHHBIX C IOMoLLbI0 oriepatopa INSERT,;
o yaaneHue faHHbix oneparopamu DELETE u TRUNCATE;
o 00OHOBJIeHMe JIaHHBIX C TTOMOIIbIO ortepaTtopa UPDATE.

[Mocne co3panusi B/l u Tabsui mepes pa3pabOTUMKOM BCTaeT 3ajaua 3arojHeHUs Tab/uil
JaHHbIMU. B pensauronHbix B/l TpaJUlIMOHHO IPUMEHSIOT TPH MOAX0a:

. ofHOCTpOuHbIM omniepatop INSERT — nobas/isieT B Tab/MITy HOBYIO 3arMCh;
o MHOTOCTPOUHBIH oriepatop INSERT — nobaBnsieT B Tab/MIly HECKOJIBKO 3arucei;
o nakeTHast 3arpy3ka LOAD DATA INFILE — nobaBneHue faHHBIX U3 (aiina.

BcraBka gaHHbIX ¢ nomompio oneparopa INSERT. Onnoctpounsiii onepatop INSERT mosxeT
VICTI0JIb30BaThCsl B HECKOJIBKUX (hOpMax. YTIPOLeHHbIN CUHTaKCUC [TepBOU (POPMBI:

INSERT [IGNORE] [INTO] ums_mabauyb! [(ums_cmonbuya, ...)]

VALUES (8bipadiceHue, ... );

Omeparop BCTaB/sieT HOBYHO 3amuch B Tabimuuy umsi_mabauybl. 3HaueHHsl TIOJieM 3amucu
TIePeuUCISIIOTCS B CIIMCKe (8blpadiceHue, ... ). ITopsimok ciiefoBaHUs CTOOLOB 3aiaeTcsi CIIUCKOM
(ums_cmonbya, ... ). Cucok cTonbuoB (umsi_cmoabyda, ... ) TIO3BOJISIET MEHSTh MOPSZOK C/IeZJ0BaHUS
CTONOLIOB TIpU J00aBIEHUH.

[TepBUUHBIN KTt0U TaOMULIBI SB/SETCS YHUKA/TBHBIM, U TOMBITKA J00ABUTH y)Ke CYIIeCTBYIOILee
3HayeHHe TpuBe/ieT K olrrbke. UToObI HOBBIE 3aMKCH C AyOJUPYIOIIMM K/IFOUOM OTOpachiBanivch 6e3
reHeparyy OmMMOKH, ciiefyeT 100aBuTh rocse orepatopa INSERT kmoueBoe cioBo IGNORE.

Hpyras ¢popma onepatopa INSERT nipefnoniaraet UcroJsib3oBaHue cyioBa SET:

INSERT [IGNORE] [INTO] ums_mabauybi

SET ums_cmonbyal = ebipadceHuel, ums_cmonbya? = eblpadxceHue?, ... ;

Omeparop 3aHOCUT B TabiMily umsi_mabauybl HOBYIO 3aIiCh, CTO/IOEL] ums_cmoabya B KOTOpOu
T10J1yYaeT 3HaueHUe 8blpadiceHue.

MHoroctpounbiii onepatop INSERT coBmajaeT 1o (opme C OJHOCTPOUHBIM OMEepaToOpOM, HO
nocse KitoueBoro cyioBa VALUES no6aBrisieTcst uepes 3arsiTyt0 HeCKOJIBKO CITUCKOB (8bIpajceHue, ... ).

[TpakTHyeckue MpUMephl UCI0/b30BaHus orepatopa INSERT pnisi 3anonHenus yuebHout BT book
CM. HUXKe, B IyHKTe «[IprMep BbIMOHeHUs1 paboThi».

Y nanenue gaHHbIX. /17151 yAaneHus 3anuceid U3 Tabaui] mpeyCMOTPEeHbI:

4 onepatop DELETE;

4 oneparop TRUNCATE TABLE.

Oneparop DELETE uMmeeT cieyrOILUi CUHTaKCHUC:

DELETE FROM ums_mabauybl

[WHERE ycnogue]

[ORDER BY ums_nons]

[LIMIT uucno_cmpok];

Omneparop yganser w3 TaOMWOBI UMS_mabauybl 3allvCH, Y/OB/IETBOPSIOIIME YyCAOBUIO. B
c/lefiyroiieM TipuMepe W3 TabiuLbl catalogs yAansitoTCs 3arucH, UMerolijue 3HaueHue TepBUYHOrO
Kmoua catalog_id 6osnbiiie ByX.
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wsgly DELETE FROM catalogs WHERE cat_ID>2;
wery 0K, 3 rows affected <0.05 sec?

ysgl>» SELECT = FROM catalogs;
i i +

i cat_ID | cat_name

1 ! lporpaMMupoBaHue
2 1| HuHTepHer

R

2 rows in set <O.00 sec

Eciu B oniepaTope otcytcTByeT ycinoBre WHERE, yiansitoTcsi BCe 3aITUCH TaOMULIbL.

hysql} DELETE FROM catalogss
Query 0K, 2 rouws affected <0.03 sec>

muysgl> SELECT = FROM catalogs;
Empty set (0.00 sec>

Orpanuuenue LIMIT mo3BoJisieT 3a/laTh MaKCHUMa/bHOE YMCJIO 3arucel, KOTOpble MOTYT ObITh

ﬁi,qaneHbl. CriepyroIuii 3arpoc yansieT Bce 3armucy Tabiuiibl orders, HO He Oosiee 3 3amucei.

yzgl?» DELETE FROM orders LIMIT 3;
Query 0K, 3 rows affected (0.01 secd

mysgl> SELECT = FROM orders;

¥ ¥ +
i order_ID | o_user_ID | o_book_ID | o_time i o_numher |
¥ ' ] ¥ ¥ ¥ +
! 4 | 4 | 20 ! 2009-@03—-10 18:20:00 | I
! 51 3 20 | 2009-03-17 19:15:36 | y
¥ ' ) ¥ ¥ +

2 rows in sét CO.mo seci

Kounctpykuusi ORDER BY 00bIYHO TIDUMEHSIETCSI BMeCTe C K/roueBbiM csioBoM LIMIT. Hanpumep,
eci HeobxoauMO yzaamuTh 20 MepBbIX 3aruceld Tab/MLIbL, TO MPOU3BOAUTCS COPTHUPOBKA IO TOJIO
tuna DATETIME — Torja B 1epBYyIO ouepe/ib OyAyT yZa/ieHbl CaMble CTapble 3aITUCH.

Onepatop TRUNCATE TABLE TO/SHOCTBIO OYMIL[@eT TaOJWIly W He [OMyCKaeT YCJIOBHOTO
yaanenusi. OH aHanoruueH omnepatopy DELETE 6e3 ycnous WHERE w orpanwuenuss LIMIT.
YnaneHue MPOUCXOAUT ropasfo ObIcTpee, T. K. OCYLIeCTB/seTCsS He TiepeOop 3amuceii, a IOIHOe

OuMII[eHHEe Tab/HILIBI.

ysgl» TRUNCATE TABLE orders;
nery OK, 5 rows affected <0.03 sech

yegl» SELECT = FROM opders;
mpty set {O0.00 szec>

OoOHoB/ieHne paHHbIX. OOHOBNEHUE JAHHBIX (M3MeHeHHe 3HAaueHUH Tojied B CYIeCTBYIOIIUX
3amnMcsIx) 00ecreunBaroT:

. orntepatrop UPDATE;

o oneparop REPLACE.

Onepatop UPDATE mio3BosisieT 0OHOB/STH OT/le/IbHBIE TIOJIS B CYIL[eCTBYIOIINX 3anucsx. Vimeer
CelyIOLAA CUHTAaKCUC

UPDATE [IGNORE] ums_mabauybl

SET ums_cmonbyal = ebipadxceHuel [, umsi_cmonbya2 = ebipadxceHue? ... |

[WHERE ycnogue]

[ORDER BY ums_nona ]

[LIMIT uucno_cmpok] ;

[MTocrne kmoueBoro cnoBa UPDATE yka3sbiBaeTcs Tab/uila, KOTopasi W3MeHsieTcsl. B mipe/iioxkeHUH
SET yka3biBaeTcs, Kakuhe CTOJIOLbI OOHOB/SIOTCS W YCTAaHABIWBAIOTCS WX HOBble 3HAueHUs.
HeobGsi3arensHoe ycnoBre WHERE 103BOJIsSieT 3a/jaTh KpUTepuid 0TOopa CTpoK (0OHOBASTHCS OyAyT
TOJILKO CTPOKH, Y/IOB/IETBOPSIIOLIIME YC/IOBUIO).
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Ecu ykasbiBaeTcst HeobOsi3aTenbHOe KimtoueBoe ¢yioBo IGNORE, To KomaHzia 00HOB/IeHUsI He OyeT
TpepBaHa, [Jake ecJu TIpu OOHOBJIEHWM BO3HUKHET OINMOKa [qyOsmpoBaHus Kmoueid. CTpOKw,
TIOPO/IMBIIYE KOH(IMKTHBIE CUTyalL[uH, 0OHOB/IEHBI He OyyT.

3arpoc, usMeHsifoIIMi B Tabnuie catalogs «Cetr» Ha «KOMITbIOTEPHBIE CETH».
my=sgl> UPDATE catalogs SET cat_name='HKoMnbwTepHwe ceTH’
—» WHERE cat_name='Cetu’;
Query 0K, 1 row affected <0.03 zecr
Rows matched: 1 Changed: 1 UYarnings: 0

mysgl» SELECT = FROM catalogs;

+

i cat_ID | cat_name :
} } +
i 1 | MporpanmmMpoBsanuve |
i 2 1 HutepHeTr i
H 3 | Dasw paHHbx H
i 4 | KomMnbwrTepHue ceTH |
: 5 | MyabtTumenua :
} +

5 rows in set {0.00 sec?
OO6HOBAATHE MOKHO BCiO Tabmmiyy. ITycts TpebyeTcst ymMmeHbIIUTE Ha 5 % LieHy Ha Bce KHUTH. [1is

3TOTO0 CJieflyeT CTapylo LieHy B pyb/isix yMHOKUTE Ha 0,95.

myzgl>» UPDATE hookz SET bh_price=h_price=d.95;
Query OK, 30 rows affected <0.03 sec)
Rows matched: 30 Changed: 30 Warnings: 0

myzgl> SELECT bhook_ID. b_name. b_price FROM hooks:

¥ +
{ book_ID | b_name i b_price 1|
} } ¥ +
i 1 | JavaScript B KapuaHe i 32_.9m
i 2 1 Uizuwal FoxFPro 9.0 i 62700
i 3 | C++ Kak oH ecTb i 20710
i 4 | Co3zpaHye NpUAOKEHMM ¢ nomowsm G i 160.55 1
i L | Delphi. HapopHue coBeTH i 230.85 1
i 6 | Delphi. Moavoe pyxoBOACTEO i 475_0m
i ? | MpopeccHoHaABHOE nporpaMHMMpoeaHde Ha PHP © 293 .55 |
i 8 | CopepueHHMH KoOn i 73245
: ? | MpaKkTHKa NporpaMMMpoOBaHHA i 203 .3m
i 10 | MpuHUHNM MapupyTH3auMd B Internet i 406 .60 1§
i 11 | Mouck e Internet i 11.65 |
i 12 | Web—KoHCcTpyupOoBaHHE i 168_15 1
i 13 | Camoyyuteas HHTepHeT i 11495 |
: 14 | MonyaapHoEe MHTEPHET—EpAaY3epH H 77.90 3
i 15 | Oswenue B HHTEepHeTE H 80.75 |
i 16 | Basw pnaHHHX i 30770
i 17 | bBasw paHHMx. Pa3pacoTKa NpHAOKEHHH i 179.585 1
i 18 | Packpurue TauH 5QL i 190_0m 3
i 1?2 | MpaxkTukym no Access H 82.65 |
: 20 | KoMNnbwTEpHHME CETH i 598.50
i 21 | Cetu. MoucK HeEMCcnpaBHOCTEH 1 41230
i 22 | DezonacHocTe ceTed i 438.90 |
i 23 | AHAAM3 M QHArHOCTHEA KOMOBLOTEpPHWX ceTed 1 326.80 1
i 24 | fMloKaAbHHE BHYHCAMTEALHHE CETH i 7790 3
i 25 | Uuoposan toTOorpagus i 141 .55 1
: 26 | MyzpKaABHHH KOMNBEOTEP INAA FTHTAPHCTA i 206 .15 |
i 27 | Buneo na K i 2197.45 |
i 28 | MyabTunaukauuna so Flazh i 200.45 |
i 22 | 3anuce CD u DUD i 158._65 1|
: 3@ ! 3anuck M DEPAGOTHKA 3BYKA HAa KOMNLWMTEpE i 48 .45 |

¥ +

ém rous in.set CO.00 seck

Wnctpykuyu LIMIT v ORDER BY mno3BOJISIIOT OrpaHUUMTb YWC/IO M3MeHsieMbIX 3anuced. Ilpu
5TOM 3a OZIUH 3aIlpoC MOYKHO OOHOBHTH HECKOJBKO CTOJIOIOB Tabsuilpl. Harpumep, HeoOXoAuMO B
Tabmuie books st AecsiTM caMbIX ZeIIeBbIX TOBAPHBIX TMO3ULUM YMEHBIINTh KOTMYECTBO KHUT Ha
CK/la/le Ha eJMHULlY, a LjleHy — Ha 5 %.
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myzgl> UPDATE hooks SET b_price=h_price=*).?5.b_count=h_count—1
—2» ORDER BY bh_price LIMIT 10;

Query OK, 10 rows affected (0.05% secl

Rows matched: 10 Changed: 10 Warnings: 0

mysgl> SELECT book_ID,. b_name. b_price, b_count FROM hooks:

} +
! hook_ID | bh_name !\ bh_price | b_count |
} } } } +
i 1 | JavaScript B KapmaHe i 3.9 | ? 1
i 2 1 Uizual FoxPro 7.0 i bbO_00 | 2 1
: 3 | C++ Kak oH ecTh i 21800 | 4 |
: 4 | CoapaHHe nNpHAoKeHHH ¢ novousw CH 1 16?7.00 | i1
: L 1| Delphi. HapopHwWe coOBETH 1 243.00 | 6 |
: 6 | Delphi. MoAHoe pykoBONCTED 1 Loo.0n 6 |
i 7 | MNpogeccHoHaAbHOE nporpaMyMdpoeadHde Ha PHP | 30700 | g5
i 8 | CoBepueHHHH Kon I I 11111 I 11
i ? | MpakTHKa NporpaMMHpOBaHMA i 214.0@ | 12 |
i 10 | (MpuHUMNM MapupyTH3IaudMd B Internet i 428 .0@ | 4 |
i 11 | Mouck e Internet i 101.65 | 11
i 12 | Ueb—KoOHCTpYHpOEaHHE 177 .0m 6 |
i 13 | Camoyduuteans HHTepHeT i 11495 | 3 |
i 14 | MNMonyAApHHE HWHTEPHET—GpAY3IEpH i 7.9 | 51
i 15 | OsweHue B HHTepHeTE i am.?5 | 4 |
i 16 | Basw paHHBWX 1 326.0m | 2 1
: 17 | basw pnaHHmx. PaszpasoTKa npuAoKeHHH i 1892 _0m | 6 |
i 18 | Packpwrue takn 5QL i 200.00 i 3
: 1? | MpakTukym no Access : 82.65 | 51
: 2 | KoMNbOTEPHHE CETH 1 B30_00 6 |
i 21 | Cetu. MNMoMCK HeMCNpAaBHOCTEW i 434.0@ | 4 |
i 22 | De3onacHocTb ceTeH i 462 00 | L1
i 23 | AHAAHMZ M JQHANrHOCTHKA KOMNBOTEPHWX ceted | 3J44_00 | 3 i
i 24 | NokanAbHHE BHYHCAMTEALBHHE CETH i 77.90 | il
i 25 | Uutposan doTorpadun i 141 .55 | 1? |
i 26 | MysmKanAbHHH KOMOLOTEP AAA FTHTApHCTA i 217 _0m 15 |
i 27 | Buneo na MK i 231.00 | i0 |
i 28 | MyabtTunaukauuna eo Flash V211 _0m | 2m |
i 22 | Januce CD u DUD i 158_65 | i1
: 2 | 3anuMchk M DEPAEOTHA 3BYKA HA KOMOLWTEpE : 48 .45 | il

+ +

ém rous in.set CO.00 sec>

OnepaTtop REPLACE pab6otaet kak orniepatop INSERT, 3a UCK/TIOU€HHEM TOTO, UTO CTapasi 3alich
c TeM xe 3HaueHneM uHAekca UNIQUE v PRIMARY KEY niepes BHeceHHeM HOBOM OyzieT y/jaieHa.
Ecmu He wucnonw3ytorcs uHpaekcbl UNIQUE wiu PRIMARY KEY, TO mniprMeHeHHe orepaTopa
REPLACE He 1MeeT CMbIC/IA.

Cunrakcuc oneparopa REPLACE aHanoruyeH CUHTakcucy orepatopa INSERT:

REPLACE [INTO] ums_mabauyb! [(ums_cmonbuya, ... )]

VALUES (8blpadiceHue, ... )

B Tabnuily BCTaB/ISIOTCS 3HAUeHMs], OrpeZesisieMble B CITUCKe Toce KimoueBoro cinoBa VALUES.
3azaTh MOPSIZIOK CTOJIOLIOB MOYKHO TIPY TIOMOILM HeoO0s13aTe/IbHOrO CITMCKA, C/Ie/lyIOIero 3a uMeHeM
tabmpl. Kak u oneparop INSERT, onepatop REPLACE fiortycKaeT MHOTOCTPOYHBIN (popMaT.

IIpakTHueckas pa6ora

[Mpu BbIMoOAHeHHMU jabopaTOpHOUM paboThl HEOOXOJUMO AJIsi 3aJJaHHOM TIpeJMeTHOW 006siacTu
cpencreamu MySQL:

®  3ar0JIHUTB COTJIACOBAHHBIMU JIaHHBIMU TabsuLbl B/1;

® 1pu HeOOXOAMMOCTH WCTIPAaBUTh BBE/IEHHYIO MH(POPMALHIO;

® COCTaBUTbH OTUeT 110 JabopaTopHOii paboTe.

IIpumep BbINoTHEeHUs PadOTHI

OnepaTops! 3anoniHeHust b1 book umeroT cnepyroyii BUA,

USE book;

SET CHARACTER SET cp1251;

DELETE FROM catalogs;

INSERT INTO catalogs VALUES (1, TIpoepammuposaHue’);
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INSERT INTO catalogs VALUES (2,'MHmepHem’);

INSERT INTO catalogs VALUES (3,'ba3bl OaHHbIX');

INSERT INTO catalogs VALUES (4,'Cemu’);

INSERT INTO catalogs VALUES (5,'Myabmumeodua');

DELETE FROM books;

INSERT INTO books VALUES (1,'JavaScript 8 kapmaHe','Pesea O.H.', 2008, 42.00, 10, 1);

INSERT INTO books VALUES (2,'Visual FoxPro 9.0','KnenunuH B.B.', 2007, 660.00, 2, 1);

INSERT INTO books VALUES (3,'C++ Kak oH ecmb','Tumogees B.B.',2009, 218.00, 4, 1),

INSERT INTO books VALUES (4,'Co30aHue npunodiceHuli ¢ nomowbto C#','@apoHos B.B.', 2008,
169.00, 1, 1),

INSERT INTO books VALUES (5,'Delphi. HapooHblie cosembl','LLkpbiib A.A.',2007,243.00,6,1);

INSERT INTO books VALUES (6, 'Delphi. ITonHoe pykosodcmeo','Cyxapes M.',2008,500.00,6,1);

INSERT INTO books VALUES (7, TIpocpeccuonanbHoe npoepammuposarue Ha PHP', 'IIInoccHetien
Axc.', 2006, 309.00, 5, 1);

INSERT INTO books VALUES (8,'CogepweHHblli ko0','MakkoHHenn C.', 2007, 771.00, 1, 1);

INSERT INTO books VALUES (9, TIlpakmuka npoepammuposaHus’,'Kepnuean b.', 2004, 214.00,
12,1);

INSERT INTO books VALUES (10, TIpuHyunbt mapwpymuszayuu 8 Internet','Xeaebu C.', 2001,
428.00, 4, 2);

INSERT INTO books VALUES (11,'Tlouck 6 Internet','T'yces B.C.",2004,107.00,2,2),

INSERT INTO books VALUES (12,"'Web-koHcmpyupoeaHue','/Tysavos A.A.', 2003, 177.00, 6, 2);

INSERT INTO books VALUES (13,'Camoyuumenb HMHmepHem','KoHcmaumuHog FO.IL.', 2009,
121.00, 4, 2),

INSERT INTO books VALUES (14,'IlonyaspHble uHmepHem-6pay3sepbi','Mapunun C.A.', 2007,
82.00, 6, 2);

INSERT INTO books VALUES (15,'ObweHue 8 MumepHeme','Skcaep A.', 2006, 85.00, 5, 2);

INSERT INTO books VALUES (16,'ba3bl 0aHHbix','ManbixuHa M.I1.", 2006, 326.00, 2, 3);

INSERT INTO books VALUES (17,'Ba3sbl dauHbix. Pazpabomka npunodcenutl','Pyouxoea JI.B.',
2006, 189.00, 6, 3),

INSERT INTO books VALUES (18,'Packpbimue matiH SQL','Onnenb 3.', 2007, 200.00, 3, 3);

INSERT INTO books VALUES (19, ITpakmukym no Access','3onomoga C.1.', 2007, 87.00, 6, 3);

INSERT INTO books VALUES (20,'KomnblomepHble cemu','TanHenbaym 3., 2007, 630.00, 6, 4);

INSERT INTO books VALUES (21,'Cemu. Ilouck HeucnpagHocmeli','Buzenoy C.', 2005, 434.00, 4,
4);

INSERT INTO books VALUES (22,'be3onacHocmb cemeli','Bpeze P.', 2006, 462.00, 5, 4);

INSERT INTO books VALUES (23,'AHanu3 u OudazHocmuka KomnblomepHbiX cemell’, 'Xoz0an
Axc.', 2001, 344.00, 3, 4);

INSERT INTO books VALUES (24,'/IokanbHble 8blducaumesnbHble cemu', 'EnaHewHukos A.", 2005,
82.00, 8, 4);

INSERT INTO books VALUES (25,'lu¢pposas pomoepacpus',’Hadexncoun H.', 2004, 149.00,
20,5);

INSERT INTO books VALUES (26,"My3bikabHblli KoMnblomep 015 2umapucma', 'Illemeaux P.FO.',
2004, 217.00, 15, 5);

INSERT INTO books VALUES (27,'Budeo Ha I1K','®edoposa A.",2003,231.00,10,5);

INSERT INTO books VALUES (28,'Myabmunaukayus 8o Flash','Kupknampuk I'.", 2006, 211.00,
20, 5);

INSERT INTO books VALUES (29,'3anucs CD u DVD','Tyabmsies A.K.", 2003, 167.00, 12, 5);

INSERT INTO books VALUES (30,'3anucb u obpabomka 38yka Ha komnbiomepe', /losHuu A.A.’,
2008, 51.00, 8, 5);

DELETE FROM users;

INSERT INTO users VALUES (1,"AnekcaHop’,'Banepbesuu’,'IgaHos’,'58-98-78',
'ivanov@email.ru’, 'active’);
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INSERT INTO users VALUES (2,'Cepeeli','Meanosuu’,'/Ioces','90-57-77', 'losev@email.ru’,
'passive’);

INSERT INTO users VALUES (3,'Heopb','Hukonaesuu’,'CumoHog’,'95-66-61', 'simonov@email.ru’,
'active’);

INSERT INTO users VALUES (4,'Makcum','TTemposuu’,'Ky3Heyog',NULL, 'kuznetsov@email.ru’',
'active’);

INSERT INTO users VALUES (5,'Anamonutl’,'FOpbeguu’, Tlempoe', NULL, NULL, 'lock’);

INSERT INTO users VALUES (6,'AnekcaHdp’,'Anekcanoposuu’,'KopHees','89-78-36',
'korneev@email.ru’, 'gold’);

DELETE FROM orders;

INSERT INTO orders VALUES (1,3,8,'2009-01-04 10:39:38',1);

INSERT INTO orders VALUES (2,6,10,'2009-02-10 09:40:29',2),

INSERT INTO orders VALUES (3,1,20,'2009-02-18 13:41:05',4);

INSERT INTO orders VALUES (4,4,20,'2009-03-10 18:20:00',1),

INSERT INTO orders VALUES (5,3,20,'2009-03-17 19:15:36',1);

TpeboBanus K opopMm/IeHHIO OTUETA
TUTYbHBIN JTUCT.
HasBanue paboThl.
Temy, 1ienb U 3a7jaHKe K pabore.
CHMMKY 3KpaHa (CKPUHIIIOTHI) TIpoLjecca pa3paboTKH.
BbIBo/bI (UTO Y3HAIM, T/Ie MOXXHO MIPUMEHHUThH MOJTyUeHHbIe 3HaHMs).
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JIaboparopHas pa6ora Nell.
YnpaeneHue mpaH3akyusamu.
Ilens padorel: V3yueHne MexaHu3ma paboTsl TpaH3akiuii B MySQL.

Teopernueckue cBejeHUsA

W3menenusi B/l yacTo TpeOyrOT BBINOJHEHUs HECKOJbKMX 3alpoCOB, HAalpuMep TpU TOKYTIKe B
3/IEKTPOHHOM MarasuHe TpeOyeTcss [00aBUTh 3amuch B TabAMIly 3aKa30B M YMEHBLIUTH UHCIIO
TOBApHBIX MO3ULMKM Ha CKaje. B mpombiiiieHHbix B/l oHO cOObITHE MOXKeT 3aTparvBarh Oosbliiee
yKcao Tabaui ¥ TpeboBaTh MHOTOUHMC/IEHHBIX 3aIlIPOCOB.

Eciu Ha 3Tare BBINOJIHEHWS] OJHOTO W3 3alpOCOB TPOUCXOAUT COOM, 3TO MOXKeT HapyIIUThb
1iesiocTHOCTH B/1 (TOBap MoKeT OBITh MPOZAH, a YKMC/I0 TOBAPHBIX MMO3MLIMI Ha CK/IaZie He 0OHOB/IEHO).
YroObl COXpaHUTH Lie/I0CTHOCTH B/, BCce M3MeHeHus JOJDKHBI BBIMOHATHCS KakK efiuHoe 1esoe. JInbo
BCe M3MEHEHHs YCIelTHO BBIMOJHSIOTCS, b0, B ciiyuae cOosi, B/] mpyuHMMaeT cocTosiHue, KOTOpoe
ObU10 10 Hauana u3MeHeHU. DTo obecrieurBaeTCsi cpe/icTBaMU 00pabOTKU TpaH3aKLIWH.

TpaH3akyus — 1nocie0BaTeIbHOCTE orepatopoB SQL, BBINOMHAWMMXCA Kak eJrHas oreparus,
KOTOpasi He TpepbiBaeTCsl APYTMMHU KiveHTaMd. [Ioka mpoucxoiuTt paboTa € 3amucsMy TaOIULbI
(oOHOBNEHME WM yZaneHHe), HUKTO JIPYTOM He MOJKeT IOJYYUTh AOCTYN K 3THUM 3alucsaMm, T. K.
MySQL aBTOMaTHuecKu 06JI0KUPYeT AOCTYI K HUM.

Tabmupbl ISAM, MyISAM v HEAP He mopJiep)XMBAIOT TPaH3aKLWW. B HacToOsIM MOMEHT WX
TI0/IIep>KKa OCYILIeCTBIISIeTCS TOJIBKO B Tabsmiiax BDB u InnoDB.

TpaH3akyy M03BOJISIOT 00beAUHATH ONIepaToOphl B TPYIITy ¥ TapaHTHPOBATh, YTO BCE OTIEPAaTOPbI
TpyIirbl OyyT BBHITIOMHEHBI yCrelHo. Eciu yacTh TpaH3aKIMU BBITIONHSETCSI O cO0eM, pe3yJbTaThbl
BBITIOJTHEHHUS] BCEX OIEPaTOPOB TPaH3aKIMX [0 MecTta cOosi OTMeHsIoTCs, mpuBofAs B/] K Buay, B
KOTOPOM OHa Obl/1a /10 BBIMOJIHEHUS TPAH3aKLIUH.

ITo ymomuanuio MySQL paboTtaet B pe>kriMe aBTOMaTH4YeCKOT0 3aBepIleHHs TPaH3aKIUH, T. e. KaK
TOJIbKO BBITIOJTHSIETCS OTepaTop OOHOB/IEHUSs [JaHHBIX, KOTOPbIA MOAUGULIMpYyeT Tab/uLy, U3MeHeHUst
TYT K€ COXPaHSIOTCS Ha AucKe. YToObI 00BeJMHUTH OMEpaTophbl B TPAaH3aKIUIO, CeJyeT OTK/IFOUNTh
stoT pexkum: SET AUTOCOMMIT=0;

[Tocsie OTK/IFOUEHWs peXXHMMa /s 3aBepIleHHs TPaH3aKLWK HeoOXOAMMO BBECTH OIepaTop
COMMIT, pnsa otkata — ROLLBACK.

BK/IIOUMTE pe)KuM aBTOMaTUYeCKOro 3aBeplleHus: TpaH3aKLUK JJ1 OT/Ae/IbHOU
110CJ1eJ0BaTe/IbHOCTU OriepaTopoB MOXKHO orniepatopoM START TRANSACTION.

st tabmvty InnoDB ectsb onepatopsl SAVEPOINT u ROLLBACK TO SAVEPOINT, KoTOopble

IIO3BOJIAOT pa60TaTb C MME€HOBAHHBIMH TOUKdMHW Hd4YadJ/ld TPAH3dKIUH.

mysql> START TRANSACTION;
Guery 0K, 0 rows affected <(0_00 sec?

musigl* IHNSERT IHTO catalogs UALUES<HULL.’'MNepuoepua’ ?;
Guery 0K, 1 row affected <D.00 secl

musgl> SAUVEPOINT pointls
Guery 0K, 0 rows affected <(0_.00 sec?

Eyﬁql} INSERT INTO catalogs UALUES<MULL.’Pa3zHoe’>;

uery 0K, 1 row affected <0.00 zec
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hysql} SELECT = FRGH catalogs;

—+ —_

I cat_ID | cat_name i
+— —+ —_ —_
i 1 | lMporpaMmyposaHue |
i 2 | HHTepHerT i
i 3 | bBazm naHHWX i
i 4 | CeTm i
i L | MyabTHHMeEpHaA i
i 12 | MNMepudepun i
i 13 | Pa3znoe i
— —+ —_ —_
¥ pous in set C0.00 sec)

ysgl?> ROLLBACK TO SAUVEPOINT pointls
Euery OK, 0 rows affected <0.02 sec

mysqgl> EELEGT = FROM catalugs,
+ __________________________
i cat_ID I cat_name I
—— T ——— +
i 1 | lMporpaMMypoBaHue |
i 2 | HuTepHeT i
i 3 | ba3swW paHHWxX i
i 4 | CeTH i
i L 1 MyabtuHeaua i
i 12 | MNepudepun i
—— T ———— +
6 rows in set (0.00 sec

Oneparop SAVEPOINT ycTtaHaB/lIvBaeT MMEHOBaHHYIO TOUKY Hauajia TPaH3aKLUU C UMEeHeM
pointl. Onepatop ROLLBACK TO SAVEPOINT point]l oTKaTbiBaeT TpPaH3aKLAI0 K COCTOSHUIO, B
KOTOpOM Haxozwnachk B/l Ha MOMEHT yCTaHOBKM MMEHOBAHHOM TOUKHU. Bce TOUKM coXpaHeHWs
TPaH3aKLUK YJa/SOTCS, ey BhIoyHS0TCs oniepatopbl COMMIT vimu ROLLBACK 6e3 yka3aHus
VIMEHU TOYKU COXPaHEeHUsI.

IIpakTHueckas padoTa

[Tpu BeITIO/THEHNY TaO0OPATOPHOM PabOTHI HEOOXOAUMO:

. CO37laTb TPaH3aKLMIO, TPOU3BECTH ee OTKAaT U (PUKCaLIO;
. COCTaBUThH OTYeT 110 JlabopaTopHOii pabore.

IIpumep BbINO/IHEeHUs PadOTHI

st BBITIONHEHUsT 3afiaHusi OObeJUHMM HECKOJIbKO Orepanuii Mo J00aBjeHur0 B Tab/MLly
catalogs HOBBIX KaTajlOroB, a 3aTeM IPOM3Be/leM OTKAaT TPaH3aKL[UH, T. €. OTMEHYy IMpPOU3BeeHHbIX
nevictBuid. OTK/IIOYaeM pEXHAM aBTOMAaTUYeCKOTO 3aBepIleHus, /J00aB/isieM HOBble 3allCd |
TIpoBepsieM, 100aBU/IMCH 3alUCH WK HeT.
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wagl> SET AUTOCOMMIT=0;
unery OH, @ rows affected <O.00 secd

ysgly INSERT INTO catalogs UALUES CHULL.*Annaparypa’ >;
uery OK, 1 row affected (0.06 sec?

wsgl> IMSERT IMTO catalogs UALUES (HULL.'BesonacHocTe’ »;
wery O, 1 row affected <0.00 sec

ysgl>» SELECT = FROM catalogs:
t t +

i cat_ID | cat_name

MporpaMMMpoBaHHE
HurepHer

Fasw paHHbmx

Cetu

MyabTumegua
Annaparypa
BezonacHocTh

= L G B3

# == mm e e ———— =

7 rous in.set (.02 sech

OTkatbiBaeM TpaH3akLyto ornepatopoM ROLLBACK (v3MeHeHUsI He COXPaHWU/IUCh).

mysgl> ROLLBACK;

Query DK, 0 rows affected <0.03 sec)
mysql> SELECT * FROM catalogs;
S T —————— +
i cat_ID | cat_name i
— —— — +
i 1 | lMporpaMHMypoBaHue |
i 2 | Harepner i
i 3 | ba3sw RAHHHX i
i 4 | Cetu i
i L 1 MyabTumenua i
+— T —————— +
L rows in set (0.00 zec

BocripousBesieM TpaH3aKI[1IO U COXpaHUM JielicTBUs ortepatopom COMMIT.

usgl> INSERT IHTO catalogs UALUESCHULL.'Annaparypa’>;:
wery 0K, 1 row affected <0.00 sec)>

ysgl> INSERT IHTO catalogs UALUESCHULL.’'BesonacHocTe' };
uwery 0K, 1 row affected <0.00 sec)>

uysgl» SELECT = FROM catalog

i cat_ID | cat_name

MporpamMMpoBaiue
Hutepuer

Basn paHHWX

CeTH

MyaeTuMeaua
Annapartypa
BesonacHocTh

w0 o D

3
+
1
1
+
1
1
1
1
1
1
1
1
1
1
1
1
1
1
+

7 rous in.set CO.00 seck
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mysgl>» COMMIT;
Query 0K, 0 rows affected C(0.01 zec?

mysgl> SELECT = FROM catalogs;
4+

cat_ID cat_name

MporpavMMpoBaHue
HuTepHeT

BaswW paHHmXx

CeTH

MyabTHMERHA
Annapartypa
beszonacHocTh

Wl G0 OFT i ) [ ke

 omm e ... .- ==

=J

rows in =set <0.00 sec

M30/1MpOBaHHOCTH TPaH3aKI[UM

Tabmunpl InnoDB nipeiaratoT ueTbipe pa3/IMUHBIX YPOBHS W30/MPOBAHHOCTH TpaH3aKLuWi. B
TIOpsi/IKe OT CaMOT0 CWJIBHOTO K €J1aboMy, YPOBHHU M30/IMPOBAHHOCTH MOTYT OBITh CJIeAYIOIIMMHU:
ynopsifouenue (serializabie);

NoBTOpsieMoe uTeHue (repeatable read);
yTeHUe MoATBepxkAeHHOro (read committed);
yTeHUe HernoATBep KAeHHoro (read uncommitted).

Kak u /7151 MHOTHX APYTHX OILWM, 3/IeCh TOXKe IPUXOAUTCS BBIOMPATh MEXKY YCTOMUMBOCTBIO
Yl IPOM3BOAUTETbHOCTBIO.

Ynopsjgouenve (serializabie) — 5To uzjean ¢ TOUKWA 3peHHs] UMCTOTHI U ycToWuuBOCTH. C
yTopsijoueHreM UTeHHe U 3aruch B 06a3e JaHHBIX JO/DKHBI Ka3aThCs BHITIOTHSIOLIUMUCS TI0 OUepe/y,
KOT/ja 3alMChIBaeMble U3MEeHeHUs1 BHOCSTCS TIOJTHOCTBIO /10 Hauasa noc/eyolero ureHus. [1pu stom
TPaH3aKLUM He Bcerjia OyAyT BBITIOJHATLCS B HerlepeMesKarollecsi Toc/ie[joBaTe/IbHOCTH — MHOTHe
TpaH3akK[MM He MeILAlT OfHA JPYyrod, HO B C/jy4yae KOIM3ud OyAyT Melnatb. BrokupoBKa H
OKUJIaHWe BMeCTe C HelpOU3BOJAWUTENbHBIMU YCUIWSIMM Ha Tpe/iCKa3aHhe BO3MOJKHBIX KOJUIA3UU
NpeBpalljaloT yMopsiioueHre B CaMblii MeJjIeHHbI peXXUM HM30JMPOBAaHHOCTU. Eciu Bbl 3axoTuTe
WCII0/Tb30BaTh 3TOT PEXKUM, BOCIIOJIb3YUTECh CIeAyIOIiel KOMaHOM:

set transaction isolation level serializable;

Hdnsa InnoDB ypoBHeM HM30/1MpOBaHHOCTH I10 YMO/YaHUIO SBJISETCS IIOBTOpSeMOe UTeHue
(repeatable read). B »>3ToM pexrMe W30/JMPOBAHHOCTH KaK[asi TpaH3akKIuUsg paboTaeT B
M30/IMPOBAaHHOM BepcuM TabMuWIfpl, T/le KaKAas CTPOKa OCTaeTcs B TOM BHJEe, B KOTOPOM OHa
HaXO/IU/Iach Tiepesi HauaioM TpaH3akuu. [1py uTeHuu /000N CTPOKY TapaHTUPYETCsl IOBTOPSIEMOCTh
pesyJbTara.

Eciu BeI3BaThH

select * from account where number=l;

B Haua/ie TPaH3aKL{MK1 U BBITIOJIHATh TOT Ke 3allpoC B paMKax TPaH3aKLIMU M03Ke, Bbl [10/IyUnTe
OJUH U TOT Ke pe3ysbTaT. TeM He MeHee CYyIeCTByeT OMAaCHOCTb TaK Ha3biBaeMOro (paHTOMHOIO
yTeHusi. BO3MOKHO, UTO [ipyrasi TpaH3aklusi, KoTopasi Obljla TOJBKO uTO 3aMKCHUpOBaHa, JobaBuia B
TabMIly HOBbIe CTPOKU. EC/M BBIMOTHUTH OJIMH U TOT K€ 3aripoC C HEKOTOPBIM YCJIOBUEM [IBXK[BI,
Haripumep

select * from account where balance>1000;

TO BIOJIHE BO3MOYKHO, UTO BO BTOPOM pa3 Bbl MOJIyUNTE HOBbIE CTPOKU — (DAHTOMHBIE.

Ha mpakTtuke ¢anTomMHoe uteHre B MySQL no/mKHO HaO/MOAAThCS MCK/TIOUUTEBHO PefKo.
st pettieHus 3Tod mpobsiemMbl MexaHu3M InnoDB ucrob3yeT anropyuTM, Ha3biBaeMblid 6J1I0KMPOBKOMH
C/lelytolIero Karua, HO CTOs0ell, KOTOPBIA MCIOb3YeTCs B COOTBETCTBYIOIIEM YCIOBHHM, AOJDKEH
ObITh MH/EKCHPOBaH. Bbl, BEpPOATHO, yke 3HaeTe, uro InnoDB mipejyaraer G/JI0KMPOBKY Ha YpPOBHe
cTpok. Korzia TpaH3akiusi HUCMO/B3yeT CTPOKY, OHAa OJIOKMpyeT ee, UTOOBI TpaH3aKLWs MOTJa
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M30/IMPOBaThCsl OT JPyrux. BmecTe c Takoi OJIOKMPOBKOM CTPOK O/IOKMPOBKa C/IeJYIOIIero Kioda
3a0/1I0KMpyeT U MyCTOThl MEXJY CTPOKaMH, Hai/leHHble B UHJeKce. B pe3ysbTaTe Takoro mojxoja K
paspelieHri0 Tpo0sieMbl (JAHTOMHOTO UTEHHS JIMIIb HeOONBbIIIOMY UYHC/Ty CHUCTEM [1eHCTBUTETBHO
MOJKET MOHaJ00UTbCsl PeXKUM YTIOPsJOUeHH s /11 N30JMPOBAHHOCTH.

set transaction isolation level repeatable read;

Ecimu ycTaHOBUTH /11 CepBepa peXUM UTeHHe TMOoATBepkJeHHOro (read committed),
TPaH3aKLMK y>Ke He OyAyT C/IMIIKOM W30/IMPOBaHHbIMU. EC/IM BBLITIOHUTE 3aripoc U TIOBTOPUTH €ro
MO3)Ke B paMKax TOM ’Ke TpaH3aKLM{, BO BTOPOM pa3 Bbl MOIy4YUTe JPYrOM pe3ysbTaT, eCcyid 3a 3TO
BpeMsi Jpyrasi TpaH3aKLUs W3MeHUT JaHHble U Oyzer 3adukcupoBaHa. Eciu Bam motpebyetcs
YCTaHOBUTB 3TOT PeXXKUM, COOTBETCTBYIOLAsi KOMaH/ja I0JDKHA BBIIVISIIeTh TaK:

set transaction isolation level read committed;

Ha camom cyiabom ypoBHe W30/IMDOBaHHOCTU, B PEXHMMe UTeHHsl HerojATBep)KAeHHoro (read
uncommitted), OueBHJHO y>Ke He TOMbKO TO, YTO TPaH3aKUWU OO/bllle He W30/MPOBAHBI, He
o0ecrieunBarT 11eJIOCTHOCTh M, TaKUM oOpa3om, cootBetcTBre ACID, HO U TO, UTO TpaH3aKLUH 0
CyTH BOOOIIle UMeTh HEBO3MO)KHO. B 3TOM pe)XrMe TpaH3aKL[I MOTYT UMTaTh W3MeHeHUs], KOTOpbIe
BHOCAT JIpyrve TpaH3aKluH, /[0 TOro, KakK 3TH W3MeHeHUsi  OyAyT TmoATBep)KAeHbl (T.e.
3avKCHpoOBaHbl). JTO Has3bIBalOT "TPsi3HBIM " uTeHHeM. Bbl MO)KeTe [OIMYyCTUTb 3TO TOJIBKO TPU
VCK/TIOUNTE/IbHO HeOObIUHBIX YCJ/IOBUSIX, HarlpuMmep, KOTja Bbl 3HaeTe, UTO BCe aKTHBHbIE TOTOKU
OyayT mib0 TONMBKO YMTaTh, MO0 TOMBKO 3alMChIBaTh AaHHBIE, HO HE TO U JPyroe OJHOBPEMEHHO.
YroObl yCTAaHOBUTD PEXKUM UTEHUsI HETIOITBEPKAEHHOT0, MCII0J/Ib3YITe CIeAYIOLIYI0 KOMaHY:

set transaction isolation level read uncommitted;

XapakTepucTHKa YPOBHEH H30JMPOBAHHOCTH TPaH3aKUMH

“I'pasnoe” HenosTopsiemoe ®aHTOMHOE
YTeHHe 4YTeHHe YTeHHe
Ymenue nenodmeepxcoennozo  BoamoxHO BoamoxHo Bo3moxHo
(read uncommitted)
Umenue nodmeepicoenHozo HeBo3MoXHO Bo3sMoxHO Bo3moxHO
(read committed)
Ilosmopsemoe umenue HeBo3moxHO HesoaMoxHO Bo3amoxHO (HO
(repeatable read) MaJIOBEPOATHO)
Vnopsadouenue Hesoamoniso HespoamoxHo Hesoamoxno
(serializable)

3ajjaHMe JJisi CaMOCTOATE/JBLHOr0 BbINOJIHeHUA. liccnenoBatb MO TMPHBEJEHHOMY aarOpUTMY
MexaHu3M TpaH3akuui B CYB/] MySQL.

TpedoBaHus K ohopM/IeHHIO OTUETA
TUTYNbHBIN JUCT.
Ha3sBaHue paboThbI.
Temy, Lienb U 3a/1aHue K paboTe.
CHUMKH 3KpaHa (CKpPUHIIIOTHI) Mpoljecca pa3paboTKy.
BbIBOBI (UTO y3HA/H, T/Ie MOXKHO MIPUMEHHUTH MO/TyUeHHbIe 3HAHMS).
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JIaboparopHasi padora Nel2.
HanucaHue TpUrrepoB.
Ilens padorel: V3yueHne Mexanusma paboTe! TpurrepoB B MySQL.

Teopernueckue cBejeHUsA

Tpurrep — 9Ta Ta e XpaHUMasi TpoLeAypa, HO TIPMBs3aHHAasi K COOBITUIO H3MeHEeHUs
COZIeP)KUMOTO KOHKPETHOW TaO/UIIbI.

B03MO)XHBI TpU COOBITHS, CBSI3aHHBIX C U3MEHEeHHEeM CO/[eP)KUMOT0 TabJULIbl, K KOTOPBIM MOXHO
TIpUBSI3aTh TPUITEP:

INSERT — BCTaBKa HOBBIX /IaHHBIX B TaOJIHILY;
DELETE — ynaneHue IaHHBIX U3 TaO/HIIbI;
UPDATE — obHOB/eHMe JaHHBIX B Tabsuile.

Haripumep, ripu odopmieHHH HOBOTO 3aKa3a, T. €. Mpu A00aBieHrH HOBOW 3amvcH B TaOmuIy
orders, MOXHO CO37aTb TpPWUITEpP, aBTOMAaTHMYeCKU BbIUUTAIOLIMK YKC/AO 3aKa3aHHbIX TOBapHbBIX
no3uiyii B Tabsutie books.

Co3paHue TpUrrepoB

Co37aTe HOBBIM TPUITED TO3BOJIET OIepaTop:

CREATE TRIGGER trigger_name trigger_time trigger_event

ON tbl_name FOR EACH ROW trigger_stmt ;

Omneparop co3faeT TpUITEp C WMeHeM trigger_name, TIpUBsi3aHHBIM K Tabsuie tbl_name. He
JOTyCKaeTcsi TIPMBSI3Ka TpUITepa K BpeMeHHOM Tabsuie WaM TpejcTaBieHHI0. KoHCTpyKius
trigger_time yKa3bIBaeT MOMEHT BbIITO/ITHEHUS] TPUITEPa U MOXKeT IPUHUMATh /iBa 3HAUEHUS:

BEFORE — pelcTtBusi TpWrrepa TNPOWU3BOAATCS [0 BbBINOJHEHUS] Olepalyuyd HW3MeHeHUs
Tab/IULIBI;

AFTER — peucTBUsI TpUrrepa TPOU3BOJAATCS TOC/e BBIMOJHEHHs OMNepaluy HW3MeHeHUs
TabJIULIBI.

KoHcTpykuusi trigger_event TioKa3bIBaeT, Ha KaKoe COObITHe /0O/DKeH pearvpoBaTh TPUITEp, U
MOJKeT IIPYHUMATh TPY 3HAUeHUS:

INSERT — Tpurrep TpyBs3aH K COOBITHIO BCTAaBKW HOBOU 3aMuCH B TaOJIHUILY;
UPDATE — Tpurrep nipuBsi3aH K COOBITHIO OOHOB/IEHUS 3aTTMCH TaOJULIbI;
DELETE — Tpurrep NpUBsi3aH K COOBITHIO yaieHus 3aruceid Tabuipbl.

Onst Tabmuuel thl_name moxeT ObITH CO3ZIAH TOMBKO OJWH TPUITEp /s Ka)KAOro M3 COObITUM
trigger_event u MoMeHTa trigger_time. Takum obpa3om, /s KaXKA0HM 13 TabJHL] MOXKeT ObITh CO37jaHO
BCero L1eCTb TPUITEPOB.

KoHcTpyKuusi trigger_stmt TipefiCTaB/isieT TeJi0 TPUTTepa — OIepaTop, KOTOPbIM Heo0X0AWMO
BBITOJIHUTH TPU BOSHUKHOBEHUU COObITUS trigger_event B Tabnutie thbl_name.

Ecmu TpebyeTcs BBIIOMHUTL HECKOJIBKO OTepaTopoB, TO HEOOXOAWMO HCIOIb30BaTb COCTABHOM
onepatop BEGIN ... END. CyHTakKCUC ¥ [OIlyCTUMble OIlepaTopbl Takue >XKe, KaK U Yy XpPaHUMBIX
npouieyp. BHyTpu cocraBHoro omeparopa BEGIN ... END pomyckaroTcsi Bce criejuduuHble /s
XPaHUMBIX TIPOLIelyp OIepaTopbl U KOHCTPYKLIAHU:

Apyrue cocrasHele onepatopsl BEGIN ... END;

oneparopsl ynpassenus notokoM (IF, CASE, WHILE, LOOP, REPEAT, LEAVE, ITERATE);

00BbsIB/IEHUSI JIOKA/TBHBIX MepeMeHHbBIX MpH nomoliy orepatopa DECLARE v Ha3HaueHUe UM
3HaueHWH Npu nomoliuy onepartopa SET;

MMeHOBaHHbIe yCI0BUs 1 00paboTunKy OIIMOOK.

B MySQL Tpurrepsl Hesb3si TIPUBsi3aTh K KacKaZHOMy OOHOBJ/IEHUIO WM Y/a/leHUI0 3aruceii u3
Tabmuie! THITEI INNoDB 110 CBSI3W TePBUYHBINA K/THOU/BHEITHHHN KITHOU.

Tpurreps! C/10)KHO UCII0/Ib30BaTh, He UMesl JOCTyIa K HOBbIM 3allMCsIM, KOTOpbIe BCTaBJ/ISIOTCS B
Tab/MIly, WA CTapbIM 3aIlvCsM, KOTOPble OOHOBJSIOTCS WM YAAMSIOTCA. [Iisi AOCTyrna K HOBBIM M
CTapbIM 3anucsM ucnosb3ytoTcs: npepukcsl NEW u OLD cootBercTBeHHO. Ecyin B Tabsuie
0OHOBIsIETCS TI0JIe total, TO TIOyYUTh JOCTYI K CTapOMY 3HaueHHI0 MOKHO 1o umenn OLD.total, a k
HoBOoMYy — NEW.total.
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[Tpumep mpocTeiitnero Tpurrepa Ass yuebHoit Bl book cM. B myHKTe «IIprMep BbIO/HEHNS
pabotel» (pumep 1). OH AeMOHCTpUPYeT paboTy TPUTTEPOB Moc/e A00aB/IeHHs 3alMCU B TabJ/IUIy
6e3 BMerIaTe/ibCTBa B 3ampoc. PaccMOTpuM Tpurrep, KOTOPBIN OyZeT BK/IFOUAThCS /[0 BCTAaBKK HOBBIX
3arnuceii B Tabmuily orders U orpaHAYMBAET UKC/IO 3aKa3biBaeMbIX TOBapOB /10 1:

wzgl» CREATE TRIGGER restrict_count BEFORE INSERT OM orders
—»> FOR EACH ROY
—» BEGIN
—* BET HNEW.o_number=1;
—»* END~~
wery OK. 0 rows affected <0.0% secl

yagl>» INSERT INTO orders UALUES (HNULL.1.,2_ HOWC) 10>/7
nery DK, 1 row affected <0.01 secr

ysgl> SELECT * FROM orderz WHERE orderID = LAST_INSERT_IDC(>-»

+
{ orderID | o_userID | o_bookID | o_time i o_number |
+ ¥ ¥ + ¥ +
i 16 | 11 2 ! 2009—10-23 20:26:17 ! 11
+ ¥ ¥ + ¥ +
1 row in set <O.00 sech

Yacto npu 0OHOB/IEHUM TIOieid TabMULbl TIPOU3BOJUTCS TIOMBITKA J00aBIeHHsT HEKOPPEKTHBIX
3HaueHu#. [Ipumep Tpurrepa, KOTOpBINA MpHU A00aB/IeHUM HOBOTO TIOKyTaTesst peobpa3yeT MOjHbIe
vMeHa M OTYeCTBa B WHHUIMA/BI, CM. B TyHKTe «IIprMep BbIMojHeHUs paboTel» (mpumep 2). OH
npuBsizad K coObiTiii0 INSERT. YToObI MMSI ¥ OTYECTBO He MOIJIO OBITh OTpPeJaKTUPOBAHO TIpH
riomoriu ornieparopa UPDATE, MO>KHO CO3/1aTh TPUITEP, MPUBsI3aHHbIN K coObITHI0O UPDATE.

Y panenue TpurrepoB. Y1aauTh CyLLeCTBYIOLIUM TPUITEP MO3BOJISIET OMEepaTop

DROP TRIGGER trigger_name;

ITpakTHyeckasi pabora
[1pu BoIO/THEHNY JlTabopaTOpHO# paboThl HEOOX0AUMO:
IJIsT 3a7laHHOW TIpeAIMeTHON 006JsiIacTH HamucaTb [Ba TPHUITepa /sl pasHbIX Tabmur] 6a3el
JlaHHBIX;
COCTaBUTh OTYeT 110 labopaTopHo# paborTe.

ITpuMep BbINO/THEHUs padoThI
Co3maguM TpUrrep, KOTOPbIM NMPU OGOPMIEHHMM HOBOTO 3aka3a (TpH Jo0aB/J€eHWM HOBOW 3allCU B
TabmuLy orders) 6yzeT yBesmuMBaTh Ha 1 3HaueHHe M0/1b30BaTebCKON NlepeMeHHOM @tot.

ysgl» delimiter -~
yzsgl» CREATE TRIGGER sub_count AFTER INSERT OM orders
—>» FOR EACH ROW
—» BEGIHN
—>» BET (Btot =[Etot+1;
—» END~/~/
GQuery 0K, 0 rows affected <0.02 =zecd

mysgl> SELECT @tot -~
-+

—————— +

1 row in set <0.00 sec>

st KoppekTHOW paboThl Tpurrepa HeoOXoAMMO, UTOOBI TIOb30BaTe/IbCKasl MepeMeHHas (@ tot
vMeria 3HaueHue, otimuHoe ot NULL, T. K. oniepauus cinoxenusi ¢ NULL takxke ripuBoguT K NULL.
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kW

ysgl> SET Btot=5..~
nery O, @ rows affected <0O_00 secr

wegl: IMSERT INTO orders UALUES (MULL.1.5.NOUCH 10057
wnery O, 1 vrow affected (0.00 sec

ysgl> SELECT (@tots~

— +
i Btot |
—_ +
I i
— +
1 row in set <0.00 sec>

2. Co3pagum TpUrrep, KOTOPBIM MpU /00aB/ieHWy HOBBIX TOKYyraTesieli mpeobpa3yeT MMeHa U
OTYeCTBa MOKyTiaTesield B MHULIAAIIBI.

Lnysql} CREATE TRIGGER restrict_user BEFORE INSERT ON users
—>» FOR EACH ROu

—» BEGIN

—» SET HEW.u_name = LEFT<NEW.u_name.,1>;

—» SET HEW.u_patronymic = LEFT<{HEW.u_patronymic.,.1>;
-» EMD.//

Query 0K, 0 rows affected <0.06 sec

Lnysql} SELECT uvu_surname,. uvu_name, u_patronymic FROM users
—» WHERE userID = LAST_INSERT_IDC>-~

+ —+
i u_surname i u_name | u_patronymic |
t t + —+
i TuTtoBA i G | i
t t + —+
1 row in set (O.00 sec)

TpeboBaHus K opopMmIeHHIO 0TUETA
TUTyNbHBIN JTUCT.

Ha3Banue paboThl.

Temy, tienb u 3a7jaHMe K pabore.

CHMMKH 3KpaHa (CKPHUHIIIOTHI) TIpoliecca pa3paboTKu.

BrIBO/IBI (UTO y3HaH, I/je MOYKHO TIPUMEHHTH TI0/TyueHHbIe 3HAHUS).
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JTaboparopHas pa6ora Nel3-14.
HanucaHue xpaHumbix npoyeoyp.
Ilens padorei: V3yueHne MexaHn3Ma paboThl XpaHUMBIX Tiporenyp B MySQL.
Teopernueckue cBegeHus

Ha npakTrke 4acto TpeOyeTcst TOBTOPSITH TIOC/Ie/I0BATE/IbHOCTh OJMHAKOBBIX 3aIllPOCOB.
XpaHuMbIe MpoLieyphl MO3BOJISIOT 00beJUHUTD T10C/Ie[J0BaTeIbHOCTb TAKMX 3alIPOCOB M COXPAHUTh
¥X Ha cepsepe. [locse 3TOro KMeHTam J0CTaTOYHO NOC/IaTh OZMH 3alpOC Ha BBINIOJIHEHUE XPaHUMOMN
TIpoLie 1y Pbl.

XpaHuMble TIpoLielyphl 00/1a/1af0T CIeAYIOMMMU MTPEeUMYILeCTBaMH.

IlosmopHoe ucnonb3o8aHue KoO0a — 1ocie CO3[4aHNUs XPAHUMOM MPOLielyphbl ee MOXXHO
BBI3bIBATh U3 JIFOOBIX MpuoxeHud U SQL-3arpocos.

CokpaujeHue cemego2o mpaguka — BMECTO HECKOJIBKUX 3allpOCOB SKOHOMHee 110C/1aTh
cepBepy 3arpocC Ha BBINOIHEHWe XPaHUMOU IPOLielyphl U Cpasy MOJIy4YNThb OTBeT.

Be3zonacHocmb — fieiCTBUS He TIPUBEYT K HAPYLLIEHHIO L[e/IOCTHOCTH JaHHBIX, T.K. J/1s1
BBITO/THEHUS XPAHUMOM MPOLielypPhI 0/1b30BaTe b J0/DKeH UMeThb [IPUBUJIETHIO.

IIpocmoma docmyna — XpaHuMble TIPOLelyPbl MO3BOJISIIOT UHKAIICY/IMPOBATh CI0XHbBIN KO, U
0(opMUTH ero B BU/le IPOCTOTO BbI3OBA.

BbinosnHeHue 6u3Hec-102UKU — XpaHUMbIe TIPOLie/[yphl TIO3BOJISIFOT IePeHeCTH KO/, COXpaHeHUs
yenoctHocty b/l u3 npuksagHoy nporpammel Ha cepsep B/I. busHec-yioruka B BUje XpaHUMbIX
TIpOLie/[yp He 3aBUCHUT OT s13bIKa pa3pabOTKU MPUTOKEeHUSI.

Co3panue xpaHMMBIX NpoueAyp. Peanusyercs orepatopom

CREATE PROCEDURE ums_npoyeoypsi ( [ napamemp [, ... ] ] )

[xapakmepucmuka ...] mesno_npoyedypbl

B ckobkax repejjaeTcsi HeoOsi3aTe/TbHbIH CITMCOK MapaMeTpPOB, Nepeuyrc/IeHHbIX uepe3 3arsTyto.
Kaxxzp1ii mapameTp Mo3BosisieT repejiaTh B MpoLeAypy (M3 NpoLieypbl) BXOJHbIe laHHble (pe3y/bTaT
paboThI) ¥ UMeeT C/ie/IyIOIUi CUHTAKCUC:

[IN | OUT | INOUT ] umsa_napamempa mun

Kintouessie ciioBa IN, OUT, INOUT 3apar0T Harpas/ieHre repejaur JaHHbIX:

IN — naHHbBIe NIepe/jatoTCsl CTPOTr0 BHYTPb XPAaHUMOU IIPOLieAYPbI; eC/Id NTapaMeTpy C JaHHbIM
MO/IM(pYKaTOPOM NPUCBaUBaETCs HOBOE 3HaUeHUe, MPH BbIXO/le U3 NIPOLeZlypPbl OHO He COXPaHsSIeTCs U
rapaMeTp IPUHUMAaeT 3HaueHue, KOTOpOoe OH UMeJT 10 BbI30Ba;

OUT - pnaHHble niepefjaloTCsi CTPOro U3 XPaHUMOM MPOLie/lyphl, €C/IM apaMeTp UMeeT KakKoe-To
Haya/IbHOe 3HaueHue, TO BHYTPU XPaHWMOM MpOLielypbl 3TO 3HaUeHVe BO BHUMAaHNe He [IPUHUMAaeTCs;

INOUT — 3HaueHue 3TOro rapamMeTpa Kak [pUHUMAaeTCsl BO BHUMaHve BHYTPU IPOLielyPbl, Tak
Yl COXpaHsieT CBOe 3HaueHue MpY BbIXOJe U3 Hee.

CrucoK apryMeHTOB, 3aK/TFOUeHHbBIX B KPYTJible CKOOKU, TIPUCYTCTBYeT Bcerja. Ecim apryMmeHTbl
OTCYTCTBYIOT, CJlelyeT UCIO/b30BaTh MyCTON cucok. Eciv HU oiuH U3 MOAM(HKaTOPOB He yKas3aH,
CUMTAeTCs], YTO TTapameTp 0OBSIB/IEH C K/IOueBbIM CJioBoM IN.

Tenom nponesypsl sBsieTcs cocraBHou onepatop BEGIN ... END, BHyTpA KOTOPOTO MOT'YT
pacriosiaraTbCsl Jpyrue oreparopsi:

[ label: | BEGIN

Statements

END [ label ]

OnepaTop, HauMHAKOLLUICS C Heobsi3aTebHOM MeTKH label (mo6oe yHUKa/NIbHOE UMST), MOXKeT
3akaHuMBaThCs BelpakeHUeM END label. BuyTpu coctaBHoro oneparopa BEGIN ... END MosxeT
HaxXOJUTbCS Pyror cocTaBHOM orneparop. Eciv xpanumas mpotieiypa CoZlep>KUT OJJUH 3arpoc, TO
COCTaBHOM OIepaTop MOXKHO He HCII0J/Ib30BaTh.

[pu paboTe ¢ XxpaHUMBIMU TIPOLielypaMHi CUMBOJI TOUKHU C 3asiTOM B KOHIe 3arpoca
BOCIIPYHMMAaeTCs] KOHCOJIbHBIM K/IMEHTOM KaK CUTHasl K OTIIpaBKe 3arpoca Ha cepsep. [TosTomy
c/iefyeT Tiepeonpee/iuTh pas3ze/nuTellb 3alpoCOB — HallpUMep, BMECTO TOUKH C 3alsiTOW MCI0/Ib30BaTh
110C/1eJ0BaTe/IbHOCTG //
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ysgl> DELIMITER .~
ysgl> SELECT UERSIONC

i UEREIONC >

i 5.0.51b—community—nt

R

i row in set CO.00 sec

[Tprmep co3zanus IpocTeuilel XpaHUMOM NIPOLieAyPbl:

yzgl>* CREATE PROCEDURE my_versiond?
—» BEGIN
—» SELECT UERSION<>;
—> END .~

Query 0K, 0 rows affected <0.00 secr

YrtoObI BBI3BaTh XPaHUMYIO TIPOLIeYPY, He0OX0AuMO puMeHUTh orepatop CALL, riocsie KOTo-
E.OFO ToMelljaeTcst UM NPOLielyphl U ee TlapaMeTpbl B KPYTJ/IbIX CKOOKax:
yasgl> CALL my_wersiond) .~

i UERSTONCS

[ R

i 5.0.51b—community—nt

1 row in set <0.00 sec?
Query OK, 0 rows affected <0.00 sec>

PekomeHfyeTcst u36eraTh MCI0/Ib30BaHUsI HA3BaHWUUM XPaHUMBIX TIPOIIeIyP, COBMA/AFOIIUX C
MMeHaMU BCTpoeHHbIX PyHKIui MySQL. B Tene xpaHuMo# npoljeAypbl MO)KHO UCIOJIb30BaTh
MHOT'OCTPOUHBINM KOMMEHTapHui, KOTOPbIM HAUWMHAETCS C MOC/AeJ0BaTe/IbHOCTH /* U 3aKaHUMBaeTCst
1oC/e/10BaTe/IbHOCThIO */ PaccMOTpPUM XpaHUMBbIe TIPOLeAyphl € apaMeTpamu. Co3fauM 1 BbI30BEM
rpoLelypy, KOTOpas MprHCBavBaeT M0JIb30BaTeIbCKOM epeMeHHOU (@X HOBOe 3HaueHUe:

wsgl> CREATE PROCEDURE set_x{IH value IHNT>»
—» BEGIHN
—>» BET @x = value;

—» END-~
wery OK. 0 rows affected <0.00 sec?

vzl
vegl» CALL set_x{12345%6)>-//
wery 0K, 00 rows affected <0.00 sec

Uepes napameTp value ripolieiype nepefiaeTcsi UMc/i0Boe 3HaueHue 123456, koTopoe oHa
TIpYCBauBaeT I0J1b30BaTeIbCKOM repeMeHHON @x. Moaudukarop IN coobiijaet, UTo JaHHbIE
niepesjafoTCsl BHYTPh QyHKIMH. [IpoBepuM KOPPEKTHOCTh PaboThI MPOLieypPhl:
mysgl> SELECT Bx//

— +
i Bx i
i 123456 |

1 »ow in set <O0.00 sec>

B oT/iMumie oOT 1o/ib30BaTeIbCKOM MepeMeHHON @X, KOTopast IB/SIeTCs T/1I00a/IbHOM U [JOCTYITHA
KaK BHYTPH XpaHUMOU TIpoLieAyphI Set_x (), TaK U BHE ee, ITapaMeTphbl MPOLeyPbl SIBJISTFOTCS
JIOKaJTbHBIMH U IOCTYITHBI /I/IS1 UCTI0/Th30BAHUS TOJIBKO BHYTPH Hee.

Co3paaum niponeypy numcatalogs(), KoTopasi OJCUMTHIBAET YMC/IO 3amuceid B Tabsuiie catalogs
0a3bl JaHHBIX boOk:
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nuysgl> CREATE PROCEDURE numcatalogs<{OUT total INTI>
—» BEGIN

—>» SELECT COUNT () INTO total FROM catalogs;
—=> END -~

GQuery OK. 0 rows affected <0.00 sec>

muysgl> CALL numcatalogs{Bal~,~
Query OK,. 0 rouws affected <0.01 sec>

muysgl> SELECT @ar/
+

—————— +

1 row in set (0.00 sec?

XpanuMasi porieypa numcatalogs() iMeeT OJJUH 11eJI0UMCIEHHBIN MapameTp total, B KOTOpoM
COXpaHsSeTC sl YMCII0 3anuceli B Tabsutie catalogs. OCyIiiecTBsIeTCs: 3TO TPY TTOMOIIM OTlepaTopa

SELECT ... INTO ... FROM. B kauecTBe mlapameTpa (PyHKIMU numcatalogs() nepenaeTcs
T0Jib30BaTe/bCKasi iepeMeHHasi (@d.

Co3pagum xpaHuMYyto Tipolieiypy catalogname(), koTopasi OyJieT Bo3BpaljaTh 10 ePBUYHOMY

Kmouy catlD Ha3BaHWe Kartasiora cat_name. [171s1 3Toro notpebyeTcs onpee/uTb apameTp id ¢
atpubyTtom IN, u catalog c atpubyrom OUT.

ysgl® CREATE PROCEDURE catalognametIM id INI. OUT catalog TINYTEXT?>»
—>» BEGIN

—» BELECT cat_name INTQ catalog FROM catalogs
—» WHERE catID = id;

—» END .~
wery DK, 0 rows affected <0.01 sec)

ysgql? SET @id = 5./
wery OK, @ rows affected <0.00 sec)

ysgl? CALL catalogname(P®id,. (namel>/~
wery OK, @ rows affected <0.02 sec)

uysgl? SELECT (Gid, Ename~”

t t +
i Pid | Pname

I i HyabTHMenHa

.
. ; .
1 row in set <0.00 sec

OnepaTops! ynpaB/ieHUsA MOTOKOM JJaHHbIX. XpaHUMbIe MPOoLe/lyphl M03BOJISIIOT peaii30BaTh
CJIO’KHYO JIOTUKY C TIOMOLbIO ONIepaTOpPOB BeTB/IEHUS U LIUK/I0B. BHe XxpaHUMBIX TIpoLie/lyp 3TH
orepaTophbl IPUMeHSITh HeJlb3sl. BeTBeHre MporpaMMbl 10 YC/IOBHIO TIO3BOJIsIET Pean30BaTh
oreparop:

IF noz_sbipaxcenue THEN onepamop

[ELSEIF noz_sbipadxceHue THEN onepamop] ...

[ELSE onepamop]

END IF ;

Jlornueckoe BbIpa’keHHe MOKET IPUHKMMATh [iBa 3HAUEHMUS:

0 (/10xb);
3HayeHHUe, OTJIMUHOe OT HYJIsl (MCTUHA).

Ecsu yioruueckoe BbIpaXkeHHe UCTUHHO, TO BBITIONHsIeTCS oriepaTop B 6710ke THEN, vHaue
BBITIOJIHSIETCS CITUCOK oriepaTtopoB B 6sioke ELSE (ecniu 610k ELSE uMeetcsi). B ornyeckux
BBIP&KEHUSIX MOXKHO MCII0/Ib30BaTh OIlepaTopbl CpaBHeHud (=, >, >=, <> <, <= ). Jloruueckue
BbIp@KeHUS] MOYKHO KOMOMHUPOBATH C TOMOIIbIo orepaTopoB && (1), a Takxke || (MJIN). Ecmu B

6nokax IF, ELSEIF v ELSE — nBa wiu 60Jiee orepaTopoB, HEOOXOJMMO HMCIT0/Ib30BaTh COCTaBHOU
oneparop BEGIN ... END.

MHO>XeCTBeHHBIHN BEIOOD TI03BOJISIET OCYIIeCTBUTD OITePATOP:
CASE sbipajiceHue

WHEN 3HaueHue THEN onepamop
[WHEN 3uaueHue THEN onepamop] ...

42



[ELSE onepamop]

END CASE ;

BripakeHne cpaBHMBaeTCs CO 3HaueHUsAMM. Kak TO/IbKO HaljleHO COOTBETCTBYE, BBIITO/IHSAETCS
COOTBETCTBYIOLLMI orepaTop. Ecim cooTBeTCTBYUS He Hali/leHbl, BbIMOIHIETCS ONepaTop,
pa3sMelLieHHbII Moc/e KiatouyeBoro cyioBa ELSE (eciv OHO IPUCYTCTBYET).

B MySQL umMeeTcsi HECKOJIBKO OTiepaTOpPOB, TTO3BOJISIFOLMX pPeai30BaTh LIUK/bL. [TepBbIit
orepaTop LIMKJ/Ia UMeeT C/IeyIOLMM CUHTaKCUC:

[ label: | WHILE ycnosue DO

onepamopbl

END WHILE [ label ] ;

Omneparops! BBINTOHAIOTCA B LIMKJ/IE, [I0KA UCTUHHO ycJioBHe. [1pu Kaxj04 uteparyy ycioBue
TIPOBEPSIeTCS, Y eC/IU TPU ouepeHOM npoBepke oHO O0yzeT noxxHbIM (0), UMK/ 3aBepiuutcsi. Eciu
YCJIOBYE JIOXKHO C CaMOr'0 Hayajia, TO LIKJI He BBIITOJIHUTCS HU pa3y. Eciu B LIMKIIe BBINOHAETCS
Hosiee ofiHOTO OTIEepaTOpa, He 06s13aTebHO 3aKmouaTh Ux B 650K BEGIN ... END, T. K. 3Ty QYHKL1IO
BBITIO/IHAET caM orepatop WHILE.

[ocpouHbIii BBIX0/, U3 LIMK/Ia 0becrieurBaeT oriepaTop:

LEAVE label ;

OnepaTop rnpekpailiaeT BbITIOJIHeHHe 0710Ka, ToMeueHHOT0 MeTKO# label (HaripumMep, ripekpatiiaeT
BBITO/THEHHE LIMKJIA 110 JOCT)KeHNH KPUTHYECKOr0 UMC/la UTepaLjui).

IocpouHoe mipekpailieHue LKK/Ia Takke obecrieurBaeT oriepaTop

ITERATE label ;

B orimune ot onepatopa LEAVE onepartop ITERATE He nipekpalijaeT BbIIIOJIHEHYeE L{MKJIa, OH
JIMLLB BBITIOJIHSET JOCPOYHOE MpeKpallleHre Tekylel urepanuu. Onepatop LEAVE 3kBHBajieHTeH
ortepatopy BREAK, a orniepatop ITERATE 3kBuBanenteH ornepatopy CONTINUE B C-110106HbIX
A3bIKaxX NPOrpaMMUPOBaHUSI.

Bropou oneparop Lik/a uMeeT CaeyIOLUU BUJL:

[ label: | REPEAT

onepamopbl UNTIL ycnosue END REPEAT [label] ;

YcioBue TipoBepsieTCs He B Hauasle, a B KOHLIe oriepaTopa Lyk/a. Takum o6pa3om, LUK/
BBITOJIHSIET 10 KPaliHeld Mepe OZIHY UTepaLjiio He3aBUCUMO OT yc10BUs. CrieflyeT OTMeTUTb, UTO LIUKJI
BBITOJIHSIETCS, TIOKA yCJIOBUeE JIOKHO. OmiepaTop LIMK/Ia MOXKeT ObITh CHab)KeH HeobOsi3aTeNTbHOM MeTKOM
label, o kKOTOPOI MO>KHO OCYILIeCTB/SATh JOCPOUHBIN BbIX0/, U3 LIUKJIA TPU MOMOLLM OTIepaTOpPOB
LEAVE u ITERATE.

Peanm3oBaTh 6eCKOHEUHBIN IIUKJT TIO3BOJISIET OTIEPaToOp

[ label: ] LOOP

onepamopbi END LOORP [ label | ;

Hukn LOOP (B otmune ot oniepatopoB WHILE v REPEAT) He uMeeT ycioBui Beixoza. [1o-
3TOMY [JaHHBIW UK/ JO/DKeH 00s13aTeslbHO UMeTh B cocTaBe orepatop LEAVE.

Ocy1iecTBASTh 6€3yCIOBHBIN TIepexo/] TI03BOJIsieT OrepaTop

GOTO label ;

Ormeparop OCyIIecTB/IsSIeT TIepexo/] K orepaTopy, ToMeueHHOMY MeTKoi label. DTo MoeT OBITH
Kak oriepatop BEGIN, Tak u yro60ii u3 nuknos: WHILE, REPEAT v LOOP. Kpome Toro, MeTka
MOyKeT ObITh He TIpMBsI3aHa HU K O/IHOMY U3 OTepaTopoB, a 00bsiBIeHa MPH IMOMOILU OrepaTopa

LABEL label ;

Vcnonib3oBath orepatop GOTO f7si peanu3aljiy LIUK/IOB He peKOMEeHAYeTCS, T. K. 0ObIUHbIe
LIMK/IbI TOpa3Zio HarJisijHee U Mpolie MoA4at0TCs MOgU(UKALIMY, B HUX C/I0XKHee J0MyCTUTh
JIOTUUECKYHO OLIHOKY.

Y panenue xpaHUMBIX NpoueAyp. s yianeHus npoLesyp UCIO/Ib3yeTCs OnepaTop

DROP PROCEDURE [IF EXISTS] ums_npoyedypbl ;

Ecnm ynansieMoii ipolieiypel C TAKUM HMEHeM He CYI[eCTBYeT, OTlepaTop BO3BpalllaeT OLIMOKY,
KOTODPYIO MOYKHO TI0ZIaBUTh, eC/TU UCTI0/Ib30BaTh Heobsi3aTenbHOe KitoueBoe ¢yioBo IF EXISTS.
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Oo6paboTunku ommo60K. [1py BHIMOTHEHWH XPaHUMBIX TTPOLIeZYP MOTYT BO3HUKATh OIMIHMOKH.
MySQL no3BosisieT Ka)k/j0l BO3HUKAIOLL[el B XpaHUMOM MpoLieZlype OlMbKe Ha3HAUWTh CBOM
00paboTuMK, KOTOPBIH B 3aBUCIMOCTH OT CUTYaL[UH U CEPbe3HOCTH OLIMOKN MOXKET KaK IPeKPaTHTh,
TaK Y NIPOJI0/DKUTD BBITIOJTHEHUE TIPOLIeyPhI.

Inist 06bsiB/IeHNST TaKOTO 00pabOTUMKa MpefHa3HAu€eH OTepaTop

DECLARE mun_obpabomuuka HANDLER FOR ko0_owubku [, ... | eblpadxceHue;

Bripaxkenue cogepxut SQL-3arpoc, KOTOPBIH BLIO/THSIETCS 1Py cpabaThiBaHUK 00paboTunKa.
Tun 06paboTurka MO>KeT MPUHUMATh OZHO U3 TPeX 3HaueHHi:

CONTINUE — BbITIO/IHEHHE TeKYyIllel onepanuu Npoo0J/DKaeTcs TTOC/Ie BIOJHEHUS orepaTopa
0b6paboTunKa;

EXIT — BeimonHeHue coctaBHoro orniepatopa BEGIN ... END, B KOTOpoM 00bsIB/IeH
006paboTuuK, peKpalaeTcs;

UNDO - nanHbIi Bufi 00paboTumrKa B TeKyIel BepCUH He TIOA[ePyKUBAETCS.

O6paboTunK MOXKeT ObITh MPUBSI3aH CpPa3y K HECKOJBKUM OLIKMOKaM, ZJisi 3TOT0 UX KOZbI C/ielyeT
TIepeurc/InTh uepes 3anaTyro. Koy ommbku, 11 KoTopol OyeT mpoucxoauTh cpabaThiBaHie
06paboTurKa, MOXKeT IPUHUMATh CJ/IeIyIOoLe 3HaueHusI:

SQLSTATE [VALUE] 3HaueHue — 3HaueHne SQLSTATE siBisieTCsl ISTUCUMBO/IBHBIM KOZIOM
olMOKY B 1IeCcTHalaTepuuHoM ¢dopmare (ctanzapt B SQL); mpumeps! kozos — 'HY000', 'HY001',
'42000' v T. 1.; opyH Ko, 0003HaUaeT cpa3y HeCKOJIBKO OIIMOOK;

SQLWARNING - nmoboe nipegyripexxaenre MySQL; 3To K/roueBoe CI0BO MO3BOJIsIET
Ha3HAUUThL 00pabOTUMK /IJIs1 BCeX MpeAyTpeXxXeHnid; 00pabaThIBarOTCs TFOObIe COOBITHS, [7IsT KOTOPBIX
ko SQLSTATE naunHaeTcs c 01;

NOT FOUND - nrobasi orbKa, CBsi3aHHast C HEBO3MOYKHOCTBIO HAUTH 00BeKT (Tab/uIly,
nipoLieAypy, GYHKIHIO, cTobel] U T. 11.); 06pabaTbiBatoTCs TF0ObIe COOBITHS, [T KOTOPBIX KO/,
SQLSTATE nauuHaetcs c 02;

SQLEXCEPTION — ommbKu, He oXBaueHHbIe K/TroueBbIMU cyioBamMu SQLWARNING u NOT
FOUND;

mysql_error_code — oObIuHbIe UeThIpex3HauHble onmmbku MySQL, takue kak 1020, 1232, 1324
UT.IL;

MMEeHOBaHHOe yCJIoBUe (CM. HUXKe).

I1pu yka3aHuu Kofia OIIMOKM MOKHO MICIIO/Ib30BaTh He TOJIBKO I1e/I0UHCIeHHbIe KOJIbI, HO U
VMMeHOBaHHbIe YCJIOBUS], KOTOPbIe OOBSIBISIOTCS TIPY TIOMOLLM OTlepaTopa

DECLARE umeHogaHHoe ycaogue CONDITION FOR ko0 owubku;

OnepaTop 00BsiB/IsSIET IMEHOBaHHOEe YCJIOBUe JIJisi Ko/la olnOKu. Tak, /17151 obpabaTeiBaeMoii
ommbku 1062 (23000) — my6MpoBaHMe YHUKATBHOTO UHZEKCA, OTIePaTOP MOXKET BBITJISETh
CJleiyroIM obpaszom:

DECLARE 'violation' CONDITION FOR SQLSTATE '23000';

DECLARE 'violation' CONDITION FOR 1062;

[TepBoe 0OBsIBIIEHHE OXBAThIBaeT BCe OmmMOKHU co ctaTycom 23000, BTOpo# B/ oIMbOOK Oostee
y3KWH U BKJIFOUYaeT TOJIbKO Ay0/MpoBaHie YHUKAIbHOTO UH/EKCa.

Kypcopsl. Eciii pe3yibTUpYOLLUiA 3ar1poC BO3BpalljaeT OHY 3alMCh, TIOMECTUTh pPe3y/bTaThl B
IIPOMEXXYTOUHbIe TlepeMeHHbIe MOXKHO € roMoubto oneparopa SELECT ... INTO ... FROM. OpHako
pe3y/IbTUPYIOIIYe Tab/MLIbI Yallle CofiepKaT HeCKOJIBKO 3aIicel, U UCIOIb30BaHUe TaKOU
KOHCTPYKLIMU MPUBOJUT K BOSHUKHOBEHHIO olMOKU 1172: «Pe3ynbraT coiepKuT 6osiee yeM 0O/[HY
CTPOKY».

136exaTh OIIMOKK MOXKHO, filo06aBuB ripeyioxxenue LIMIT 1 vnu HazHauuB CONTINUE-
obpaboturk oumbok. OfHAKO TakKasi MpoLjeypa peanr3yeT He TO MOBe/jeHre, KOTOPOe OXKH/aeT
no/ib30Baresb. Kpome TOro, CyijecTBYIOT CUTYaLMH, Korjja Tpebyercsi o06paboTaTb KMEHHO
MHOTOCTPOUHYO Pe3y/TbTUPYIOIIY0 Tabuiy.

Hanpumep, ryctb TpeOyeTcst BepHYTh 3alyCH OFHOM Tab/IULbI, OTBeuarollye orpe/jeJIeHHOMY
YCJIOBUIO, ¥ Ha OCHOBaHMH 3THX 3alyCel co3aTh HOBYIO TaOuIly. PemuTs 3Ty 3a1auy MOXHO C
MOMOLIbIO KyPCOPOB, KOTOPbIE MO3BOJISIFOT B LMK/ IPOCMOTPETh K&KAYI0 CTPOKY pPe3y/bTUPYIOLLei
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Tabmmie! 3arpocoB. PaboTa ¢ Kypcopamu Ioxoka Ha paboTy c ¢aiijlaMu — CHauasia OTKPbITHE
KypCopa, 3aTeM UTeHHe U [10C/Ie 3aKphITHe.

PaboTa c KypcopaMu MPOMCXOAUT T10 CIeAYIOIIeMY aJiTOPUTMY:

1. ITpu nomom unctpykumu DECLARE Kypcop CURSOR FOR cBsi3bIBaeTCst UMs Kypcopa C
BBITOJ/THSIEMBIM 3aIIPOCOM.

2. OnepaTop OPEN BbINO/HSIET 3aMpOC, CBsI3aHHbIM C KYPCOPOM, U yCTaHaB/IMBaeT Kypcop repef,

TIepBOM 3aMMChI0 pe3y/IbTUPYIOLel TaOIrLbI.

3. Oneparop FETCH miomelrjaeT Kypcop Ha TepBYH0 3aMycCh pe3y/ibTUpPYolleli TabiuLbl 1
V3BJIeKaeT JlaHHbIe U3 3aIIMCH B JIOKa/IbHbIE [lepeMeHHble XpaHUMOU NpoLieAypbl. [I0BTOpHBIN BBI30OB
oneparopa FETCH 1mipuBOAMT K MepeMellleHUI0 Kypcopa K Ce/iyrolileid 3aru1cH, U Tak /10 TeX Iop,
TIOKa 3aMyCH B Pe3yJ/IbTUPYIoLeii Tabviie He Oy yT MicuepriaHbl. Ty OriepaLyio yA00HO
OCYILIeCTBJISITh B LIUKJIE.

4. Oneparop CLOSE mipekpaiijaeT AOCTYII K pe3y/IbTUPYIoIel Tabuije v TUKBUAUPYET CBSI3b
MeXXy KypCOPOM U pe3yJibTUpYIolLeli TabuLiei.

IIpakTnueckas padora
I1pu BoIMO/THEHNY JlTabopaTOpHO# paboTel HEOOX0AUMO:

Co3pgatb Tabmunpl CtygeHnt(uHg_Homep, ®PUO, cTuneHaus, KOTMYECTBO YeTBEPOK),
[MTpenogaBaTens(tab_Homep, ®UO), TTpeameTsi(MH/_HOMep, Ha3BaHUe, KOJTMUECTBO UacoB,
Tab_HOMep_Tipero/iaBaTeris)

Co31aTb XpaHUMYIO TIPOLielyPY, KOTOpasi OyjeT yBe/IMuMBaTh CTUITEH/MIO Ha 3a/laHHOe
BXO/IHBIM MapaMeTpoM 1 Urc/Io TIPOLIEHTOB, MPY KOJIMUYECTBE YETBEPOK MPEBBILIAIIEM YUCIIO
3alaHHOe BXO/HBIM TTapaMeTPOM?.

Co31aTb XpaHUMYIO TPOLeyPY, KOTOpast Oy/1eT MOoJCUMTHIBATh KOJTMYECTBO MPEIMETOB
Be/IOMBIX 3a/lJaHHBIM TIPeTIo/iaBaTesIeM.

COCTaBUTb OTYET 110 JJabopaTopHOii pabore.

IIpumep BbINO/IHeHUs PadoOThI
Co3aauM XpaHUMYIO TIpoLielypy, KOTOpasi BBIBOAWT UMCJIO 3aKa30B MOKYIIaTesisl 110 BBOJUMOMY B

KayecTBe rapamMeTpa npoLieAypbl KOAY MOKyIaTeJis.
yzigl> CREATE PROCEDURE num<OUT total INT, IN user_kod INT>
-» BEGIN
—» SELECT COUNT¢x=) INTQ total FROM orders WHERE o_user_ID=user_kod;
-» END
o
wery 0K, 0 rows affected <0.00 sec?

[TapameTp total siBnsieTCs BBIXOJHBIM, €r0 3HaUeHHe PAaBHO YMC/TY 3aKa30B TMOKYTIaTessi, KO/,
KOTOPOTO 3alMChIBaeTCsl BO BXOZHOM rapameTp user_kod. Ilpolieiypa cunTaeT BCe CTPOKH, Tje KO,
K/IMeHTa COBIIaJjaeT C rmapaMeTpoMm user_kod.

o BbI30Ba mpoLieAypbl IpUCBavuBaeM rapameTpy NpoLeAypbl 3HaUeHUe Ko/ia K/iMeHTa. 3aTemM
BbI3bIBaeM npoueaypy onepatopom CALL. [151g BEIBO/IA pe3yJ/ibTaTa MOXXHO BOCII0J/Ib30BaThCS
onepatopoM SELECT.
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2.

A=

mysgl> SET Buser_kod=3./

Query 0K, 0 rows affected <0.00 sec?>

mysqgl> CALL num<{@total,fuser_kodd)- -
Query 0K, 0 rows affected <0.00 sec?>

mysqgl> SELECT (@total.fuser_kod~ s

¥ ' ) +
i Btotal | Cuser_kod |
i ¥ +
i 2 i 3 i
i ¥ +
1 row in set (OD.00 sec»

Co3aauM XpaHUMYIO TIPOLIeIyPY, KOTOpasi 3arychIBaeT B HOBYIO Tabsuily fevral Bce 3aKa3sbl,
czenaHHble B ¢peBpane 2009 r. [IpesBapuTenbHO HeOOXOAMMO CO3/]aTh HOBYIO MyCTYIO Tabmily fevral

CO CTPYKTYPOM, aHaZIOTUYHOI CTPYKType Tabnulibl orders.
hysql} CREATE TABLE fevral<

->

f_ovrder_ID int<6> NOT HULL.
f_o_user_ID int NOT HULL.
f_o_book_ID int HOT HULL,
f_o_time datetime NOT HULL.
f_o_numbher int<6> NOT HWULL.
PREIMARY KEY <f_ordewr_ID>

—» JTYPE=InnoDB/~

Query 0K, 0 rowsz affected,., 1 warning (OD.08 zecl

XpaHumas niporieaypa ord_fevr () UConb3yeT Kypcop curf, KOTOPbIH B LIUK/IE UATAET JlaHHbIe U3
TabsmuLIbl orders u obaBnsieT X B TabnuLy fevral.

hysql)
->

-
-
-
-
-
-
—>
-
-
-
-
-
-
-
->
-
-
-
-

CREATE PROCEDURE ord_feur<d

BEGIN

DECLARE id ints;

DECLARE _end int DEFAULT 0O;

DECLARE userID int;

DECLARE bookID int;

DECLARE tim datetime;

DECLARE num int;

DECLARE cuwxf CURSOR FOR SELECT = FROM orders
WHERE o_time BETWEEN ‘2007 _.02._.01° AND ‘2009 .02.28°;
DECLARE CONTINUE HANDLER FOR NOT FOUND SET _end=1;
OPEN curf;

wet: LOOP

FETCH curf INTO id,.userID . bookID.tim.num;

IF _end THEN LEAUVE wet;

END IF;

INSERT IHTO fevral VALUES(id.userID_ bookID. tim.num>;
END LOOP wet;

CLOSE curf;

END

s

Query 0K, 0 rows affected <(0.03 sec)

BbI30B nporjeiypel ocyliecTsisercs orepatopoM CALL. [l mpocMoTpa pe3syJibTara BbIIIOJIHeHUs

TIPOLeZIYPhI UCTIO/Tb3YEeM MOTHYIO BLIOOPKY U3 Tabuiibl fevral.

mysqgl> CALL ord_feuvr~~
Query 0K, 1 row affected <(0.05% sec?

mysgl>» SELECT * FROM fevral.r

' . "
i f_ ovder_ID | f_o_user_ID | f o _book_ID | f_o_time i f_o_number |
+
H 2 1 6 1 10 | 2009—-02—10 0O9:40:29 | 2 1
i 31 11 20 § 2009—02—18 13:41:05 | 4 |
+

rows in set (0.00 sec?

TpeOoBaHus K ohopM/IeHHIO OTUETA

TUTY/IbHBIN JIUCT.

HasBanue paboThl.

Temy, tienb u 3a7jaHue K pabore.

CHUMKM 3KpaHa (CKpUHILIOTHI) MpoLjecca pa3paboTki.
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BbiBoibI (UTO y3Ha/H, Tje MOYKHO TTPUMEHUTD T0/IyUeHHbIe 3HaHMUS).
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JIaGoparopHasi pabora Nel5
Co30daHue noab3oeamesneti 6a3bl OAHHDIX, 6b10aUad Npusuieull.
Ilesp paboThI: 3HAKOMCTBO C cCHCTeMO# Oe3omacHocT B MySQL.

Cucrema npuBuieruii u 6esonacHocts B MySQL

User

Db

Host

[MTonb30BaTenbCKUe MPUBUIETUN
Bba3a gansbix mysql 1 TabMIbl NPUBUJIETHH.

WTak, BBl YCIENIHO BOILTM B 0a3y AaHHBIX mysql,  KOTopas WCIO/NB3yeTCs AJist
a/IMUHUCTPUPOBaHUsI cepBepa. UTo ke 3/|eChb HaXOAWUTCS? A HaxofsTcs 37ech 5 Tabsul, KOTOpbIe
HUUEM He OT/IMUArOTCs OT APYruxX Tabsui] 0a3 AaHHBIX, 3a UCKIFOUYEHHEM TOTrO, UTO 3T TaOJHI[bI
WCTIONB3YIOTCS [/ TIpeAloCTaB/ieHus AOCTyra K 06a3aM JaHHBIX W TabyuljaM B HUX T10J/Ib30BaTesIsIM.
PaccMmoTpuM KaKyro U3 HUX.

Beeaure ciieaytoilyio komaHay, show tables, koTopasi mokakeT Tabmiibl B 6a3e JaHHBIX mysql.

Kpatko paccMoTpuM (YHKIUU KaXK0H U3 TaOJIuIL;:

Tao6auna User

OmnpefiensieT, pa3pelieHo Jid M0/b30BaTest0, THITAILeMYCsl TTOAK/IIOUNTLCS K CepBepy ZeaTh
5T0. COZIep>)KUT UMsl TIO/b30BaTesisl, Tapojib a Takke TpuBWerud. Eciu BBecTH KomaHAy show
columns from user; To nosyuum cienymoliee:
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CtpykTtypa Tadmnsl User

Field Type Null | Key | Default | Extra
Host char(60) PRI

User char(16) PRI

Password char(41)

Select_priv enum('N',"Y") N
Insert_priv enum('N',"Y") N
Update_priv enum('N',"Y") N
Delete_priv enum('N',"Y") N
Create_priv enum('N',"Y") N
Drop_priv enum('N',"Y") N
Reload_priv enum('N',"Y") N
Shutdown_priv enum('N',"Y") N
Process_priv enum('N',"Y") N
File_priv enum('N',"Y") N
Grant_priv' enum('N','Y") N
References_priv enum('N','Y") N
Index_priv enum('N',"Y") N
Alter_priv enum('N',"Y") N
Show_db_priv enum('N',"Y") N
Super_priv enum('N',"Y") N
Create_tmp_table_priv | enum('N','Y") N
Lock_tables_priv enum('N',"Y") N
Execute_priv enum('N',"Y") N
Repl_slave_priv enum('N',"Y") N
Repl_client_priv enum('N',"Y") N
Create_view_priv enum('N","Y") N
Show_view_priv enum('N',"Y") N
Create_routine_priv enum('N',"Y") N
Alter_routine_priv enum('N',"Y") N
Create_user_priv enum('N',"Y") N
Event_priv enum('N',"Y") N
Trigger priv enum('N',"Y") N
ssl_type enum(",’ANY",'’X509'",'SPECIFIED")

ssl_cipher blob NULL
x509 _issuer blob NULL
x509_subject blob NULL
max_questions int(11) unsigned 0
max_updates int(11) unsigned 0
max_connections int(11) unsigned 0
max_user_connections | int(11) unsigned 0

W3HauanpHO 3Ta TabyuLia COZEPKUT TOJb30BaTessi root 6e3 mapoiis.
MOYXeT BXOJHTh C JF000r0 XOCTa, MMeeT BCe TIPUBWJIETHUH U [JOCTYI KO BceM 0Oa3am AaHHbBIX. Takke B

TabJUIIe COJEPKUTCS 3aTTUCh [Jis TIoib3oBaTess '% .

B BI MYSQL cozep>kaTcsi TabOJIHILIbI,

KOMaH/bI Ha ,Z[O6aBJIeHI/IH CBOero I110Jib30BaTesis:

[ns nobaBneHWss HOBOTO T10/Ib30BaTe/sl your_name, MOXXHO BBITIONHUTb ClIeAyHOIre
onepaTopsl s13bIKa (Insert):

1BTEI U BCe, OIMMMCaHHbIe HI)Ke KOMaH/bI AO6&BJ’[€HLI Ha4WHad C BepCHUn 5.12

[Io ymomuanuto root

Ha3blBaeMbIX TabyvLaMu TipuBWIeruii. Cucrema
nipuBWIeruii Oyzer moApobHO paccMOTpeHa B CiiefyoUMx paborax, a IMoKa Bbl MOKETe BBITIOHUTD




Insert into user (host, user, password, ssl_cipher’, x509_issuer, x509_subject ) values
('localhost’, 'your_name', password('your_pass’), <, <, ©’);

BhInosiTHeHHeM KOMaH/IbI
Select host, user, password from user;
MBbI BBIBO/IM TIepeUHC/IeHHbBIE TIO/IS B BUZIe TaO/HILIbI

Host User Password
% root 456g879k34df9
Ecm HeoOX0JUMO BBIIENIUTE BCe CTOJOIBI TaO/IUIIBI, TO HE0OX0[UMO HabpaTh * B KauecTBe

aprymMeHTa KomaH/ibl select.

YToOBI M3MEHeHUs] BCTYITUIN B CHJTY HY>KHO TIeperpy3uTh CepBep, Tpe/IBapUTe/IbHO 3aKOHUUB
TeKyIIi ceaHC paboThl KOMaH/OH quit.

mysqladmin -u root reload (3Ta KoMaH/ja rieperpy’kaeT cepBep)

[Tocre ycTaHOBKM TapoJisi [/l TIO/b30BaTesisi HY)KHO TIepe3arpy3uTb CepBep KOMaH[ou
mysgladmin reload, uTOObI M3MeHeHUs] BCTYMWIU B cuiy. [Tocie 3TOr0 MOXKHO TOMPOOOBAaTh BOWTH
CHOBa:

Mysql/bin/mysql -u your_name -p mysql
Enter password:####k

Ec/u e mocsie 3T0ii onepaniy Bbl He MOJIy4YUTe IPUL/IalleHHe KO BXOAY, TO Heo0X0/[uMo

OyJeT MOBTOPUTH BX0/ B cepBep moj yderHod 3amucbi0 ROOT u Ha3HAUMTH Heo0XOoAHMBIE
npaBa. T.o., HegocTraTouHo [00aBUTH CBe/leHHsI O TMoOJIb30BaTesie B cucreMHyw b/,
AOMO/IHUTE/TbHO Heo0X0MMO Ha3HAUUTH MpaBa M0/Ib30BaTe/II0, MOC/Ie Yero MO)XKHO HauWHATh
HAacTpauBaTh TAa0/MIbl NPUBWIErHi, BBOJUTh HOBBIX I0/Ib30BaTesieil, CO3AaBaTh 0a3bl
AAHHBIX W TaO/MObBI, TO €CTh Je/aTh BCeé TO, UTO HA3bIBAaeTCA AMHUHUCTPUPOBAHHUEM.
Ha3Hauuth 1mpaBa MOXHO YyKa3aHueM HUHCTpyKnued INSERT pnsa  3amno/iHeHUs
COOTBeTCTBYHOII{Me [IPUBU/IET U

Mysql/bin/mysql -u root

W BbIMOMHUTS Ciefytomuii 3anpoc K B/I;

Mysql>USE MYSQL;

Mysql>GRANT ALL PRIVILEGES ON *.* TO 'your_name'@'localhost’’ IDENTIFIED BY
'your_pass' WITH GRANT OPTION;

Mysql>FLUSH PRIVILEGES;

Ecsmn maposib ObUT c/TyuaiiHO 3a0bIT, YTOOBI €ro 3a/laTh 10 HOBOM, TIPUAETCS CTePeTh (aiisibl
mysql.frm mysql.MYI u mysql.MYD u3 manku c 6a3aMy [aHHBIX, 3aTeM 3allyCTUTb CKPHUIIT
mysql_install_db u noBTopuTh Bce no HOBOI. MokHO Bocro/b30BaThes KmouoM MY SQL u BBecTH --
skip-grant-tables, ripu 3ToM Bce maposii OyAyT UMeeT IyCToe TIoJIe.

Komanga umeet Bug mysqld --skip-grant-tables.

ITosicHeHus:

1.KoMaHzia insert BCTaB/isieT laHHbIe B Tab/HIly, He 3a0bIBaiiTe 3aBepIiiiaTb KOMaH/pI ;'

2.T1pu BBO/Ie TIapOJIst UCITOJIB3YHTe DYHKIMIO password(), iHaue mapoJib pabotarthb He Oyzet!

3.Bce mapoym nm¢pyrotcs mysql, mostomy B rosie Password Bbl BuguTe abpakazsabpel. OTo [esiaeTcst
B 1]eJisiX 6e301acHOCTH.

> AmpuGymbt  ssl_cipher’, x509_issuer, x509 _subject o06s3amenbHbl 015

3ano/iHeHus 015 8epcuu cepeepa 5.12
3 Ilnst cyuas, ecii paboTaeTe Ha TOM JKe KOMIIBLIOTepe Tjie 3anyiieH cepsep B
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4.He ecTb xopoliiei MpakKTUKOW Ha3HAvaTh TIPUBUJIETHH T0/Ib30BaTe/sIM B TaOJMIle USer, TakK Kak B
3TOM C/Jyyae OHU SIBJIAIOTCS T/00a/bHBIMH W PACIIPOCTPAHSIOTCS Ha Bce 0a3bl  JIaHHBIX.
[TpenocTapisiiTe IPUBUIETUN KaXKAOMY TIO/Ih30BaTeMI0 K KOHKpeTHOW 6a3e maHHBIX B Tabmwmie db,
KOTOpasi OyZieT pacCMOTpeHa jiasee.
5.Ipu 3alaHUK UMEeHU XOCTa JJisl BXOJla uepe3 CeThb PeKOMEeHAYeTCsl SIBHO yKa3blBaTh TOJHOE WM
X0CTa, a He '%'. B ripuBe/jleHHOM BbIllie TIpUMepe T10J/Ib30BaTe/F0 Mary paspellaeTcs BXOJ Ha cepBep
CO BCeX MallliH JjoMeHa tomsk.ru. MoXXHO TakxKe yka3bIBaTh IP-afjpeca MalliH ¥ Macku MofceTeit Jiyisi
Oornbiiieii 6e301MacHOCTH.
Tao/mua Db
OmpefienisieT K KakuM 0a3aM [JaHHBIX KaKWM TI0/Tb30BaTe/IsIM M C KAaKMX XOCTOB pa3peliieH
noctyr. B 3Toli Tabsuiie MOYKHO TIPeIOCTaB/IsATh KaXKA0MY TI0/Tb30BaTesT0 AOCTYI K 0a3aM JaHHBIX U
Ha3HauaTh MpUBUIeruu. Ecmu BeInosHUTE KoMaHAy show columns from db; rionyuum cnepyoiriee:
Ta6ymra 1 - Ctpykrypa Tabmups1 Db

Field Type Null Key IDefault Extra
Host char(60) PRI

Db char(32) PRI

User char(16) PRI

Select_priv char(1) N

[nsert_priv char(1) N

Update_priv char(1) N

Delete_priv char(1) N

Create_priv char(1) N

Drop_priv char(1) N

ITo ymosuanuto, Bce npuBuieruu ycraHosseHsl B 'N'. Hanpumep, rpegocrtaBuMm r03epy mary
Joctym K 6a3e jaHHbIx mysql u gaaum emy npuBusieruu select, insert v update (omvcaHrie OCHOBHBIX
KoMaH/i mysql 6yzer naHo B creayromux 1abopaTopHbIx paborax, ceidac Bala Lie/b YBHAETb, Kak
paboTaroT TabMULbI IPUBUTIETHH).

s cripaBku:

Insert into db (host, user, db, select_priv, insert_priv, update_priv)

Values ("'localhost’, 'your_name', mysql, 'Y', 'Y', 'Y’);

[TpuBunerun, ycraHaBiavBaemble B Tabmurie db, pacmpocTpaHsOTCS TOJMBKO Ha 6a3y JaHHBIX
library. Ecyii >ke yCTaHOBUTH 3T MPUBUJIErMY B Tab/uIle user, TO OHU OyAyT pacTpOCTPaHSTHCS U Ha
Apyrue 6a3bl JAHHBIX, 1aKe eC/IU JOCTYT K HUIM M He YCTaHOBJIEH SIBHO.
Tao/mua Host
Tabmura host ucrone3yercs [y paclvpeHus guarasoHa jgocrtymna B Tabmure db. K nmpumepy, ecin
JOCTYyN K Kakoh-ibo 6a3ze JaHHBIX AOJDKeH OBbITH TpefocTaBieH 0Oosee ueM OZHOMY XOCTY, TOT[a
C/iefiyeT OCTaBUTh MYCTOM KOJIOHKY host B Tabmmiie db, v BHecTu B Tabnvily host Heo6xoauMbIe MeHa
XOCTOB. BBINO/IHUM KOMaHy
show columns from host;

Tabuna 2 - Ctpykrypa Tabsui Host

IField Type Null Key Default [Extra
Host char(60) PRI

Db char(32) PRI

Select_priv char(1) N

[nsert_priv char(1) N

Update_priv char(1) N

Delete_priv char(1) N

Create_priv char(1) N

Drop_priv char(1) N
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Kak BuiHO 13 TaO/MHUIBI, 3/1€Ch TAaK)Ke MOXKHO 3a/]aBaTh TIPUBHIJIETHH /IS IOCTYTIA K O6a3e maHHBIX.OHU
00OBIYHO peJKO MCIOJb3YIOTCsT Oe3 HeoOXoguMocCTH. Bce mpuBWiernd [JOCTyIa HY>KHO 3a/laBaTh B
tabmure db a5 Kaxkzoro monb3oBarers, a B Tabiuiie host TobKO repeurcinTh HMeHa XocToB.CepBep
yuTaeT Bce Tab/MLbI, TIpOBepsieT WMMs T10/ib30BaTesisi, TapoJib, UMsI XOCTa, UMsi 0a3bl JAHHBIX,
npuswiernn.Ecimm B Tabnmune db npusmiiernn select, insert ycraHoBiens! B 'Y', a B Tabmmije host B 'N',
TO B UTOTe 103ep BCe paBHO MoayuuT 'Y'.UToObI He BHOCHUTH MyTaHULIb, Tydllle Ha3HAYaTh TIPUBUTIET U
B Tabmtie db.
Ot1 3 TabnuLbl ABSIOTCS OCHOBHBIMU. B HOBBIX Bepcusix MySQL, HauuHas ¢ 3.22 no6aBieHsl elje 2
TabsmuIbl- tables_priv u columns_priv, KOTopble MO3BOJISAIOT 3aJaTh TpaBa JOCTYIA K OMpe/e/eHHOU
Tabsuile B 6a3e JAHHBIX U Jjake K orpeZiesieHHON KojioHKe. OHU paboTatoT nogobHo Tabmuie db,
TOJIBKO CCBIZIAIOTCS Ha Tab/MULbI M KOJOHKU. Takke, HauWHasi C¢ BepcuH 3.22 MOXKHO HCII0/b30BaTh
komaHy GRANT pgnis ipefjocTaBsieHust [oCcTyma K 6a3aM JJaHHBIX, Tab/IMIaM 1 KOJIOHKaM TabJIuLl, UTo
n30aB/sieT OT HEOOXOAMMOCTH BPYyUHYIO0 MoaudurpoBaTh Tabmunpl db, tables_priv u columns_priv.
Komanga GRANT 6yzeT nogpoOHO pacCMOTpeHa B C/ie/IyIOIIMX pa3fenax.
ITpuBuierum, npeaocrasasembie MySQL

Tabuna 3 - [IpuBuIeruu noab3oBarens’

MpuBunerns  [Kononka ICpe miconb3yercs

select Select_priv TaOIULIBI

insert Insert_priv rabIUIBI

[Update Update_priv TabALIBT

delete Delete_priv TaOIULIBI

index Index_priv rabIrLBI

alter Alter_priv TaOJTHL[BI

Create Create_priv b /1, TabMILIbI, UH/IEKChI

drop Drop_priv b1 viiit TabsTUITBI

grant Grant_priv b /] vy TabuIeI

[References References_priv b1 v TabsrLbI

reload Reload_priv A IMUHUCTPUPOBaHUe cepBepa
Shutdown Shutdown_priv QIMUHHCTPUPOBaHUE CepBepa
[Process Process_priv A IMUHUCTPUPOBAaHKe cepBepa
file File_priv mocTyn K aiiiaM Ha cepBepe

OcnoBHbIe yTH/IMTBI MYSQL.
B cocrtas guctpubytriea MySQL BXOAST CleytOIe YTUINAThI:

mysqld

mysql

Mysqgladmin

mysqlaccess

mysqlshow

mysqldump

isamchk
Mysqladmin

YTunura A1 afMUHUCTPUPOBaHUs cepBepa. Mo)KeT MCMOb30BaThCsl aMUHUCTPAaTOpPOM, a
TakK)ke HEKOTODbIMM T10/Ib30BaTe/siMM,  KOTODLIM TIpe/lOCTaB/IeHbl OmpeZiesieHHble TIPUBUJIETHH,
Haripumep — Reload_priv, Shutdown_priv, Process_priv u File_priv. [laHHas KomaHJa MOXXeT
WCTIONb30BaThCsl [l CO3/jaHus 0a3 JaHHBIX, W3MeHeHHUsl TapoJs T0Jb30BaTessi(a/MUHHUCTPATOP
MOKeT W3MeHHTh I1apoJjib JI000MY I0/Ib30BaTeNi0, a Ps[OBOM I10/Ib30BaTe/lb — TOJBKO CBOMU
coOCTBeHHBIN), Tepe3arpy3kv U OCTaHOBKM CepBepa, TMPOCMOTpA CMMCKa MPOLIeCCOB, 3aryljeHHbIX Ha
cepBepe. Mysqladmin nozazep>kuBaeT ciieiytoiiyie KOMaH/pbl:

4 ,Z[EIHI)I AJ1d CTIpaBKU, OJI TeKyH_[ef/lI BepCHU CepBepd MOXET OBITE CylieCTBEHHO paClIMpEHbI
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Tao/mna 4 - Onnun komanabl MySQLadmin

Create [database_name] Co3zaeT 6a3y JJaHHBIX

Drop [database_name] Y nansietr 6a3y JlaHHBIX U BCe TaOJIUIIbI B HEH
Reload [TepesarpyskaeT cepBep

Shutdown OctaHaBnvBaeT paboty cepepa MySQL
Processlist BbIBOAUT CIIMCOK MPOLIECCOB Ha cepBepe
Status BbiBoguT COOOIIIEHME O CTaTyce cepBepa

[Tpumep ucnonb3oBaHust mysqladmin /i ©3MeHeHus TTapoJist:
mysqladmin -u your_name password your_pass
Cnepyet 3aMeTHTb, UTO B CJTydyae MCIO/Ib30BaHUs mysqladmin /it yCcTaHOBKHM mapovisi, He TpeOyeTcst
ucrosib3oBanue ¢pyHkun password().Mysqladmin cam 3a6otutcst o mmdpoBaHUY Maposs.
Mysqglaccess

Vcronb3yeTcst [/ POBEPKY TPUBUJIETHI TIOb30BaTessl /s OCTyNa K KOHKPeTHOM 0ase
AaHHBIX. OOIIMI CHHTAKCHUC:
mysqlaccess [host] [user] [db] onyuu
[Tone3Hasi yTuiuTa [ijist IPOBEPKHU TpaB /IOCTYTIA M10J1b30BaTe/Isi, eC/IU OH ToJiyuaeT coobijeHre Access
denied, npu ronbITKe COeJUHUTLCS C 6a30i JAHHBIX.

Onuuu:
Tab6mna 5 - Omuuu Komasaasl MySQLAccess

-?, --help CripaBka

-u, --user=[username] MM 110/1630BaTe It

-p, --password=[password] [MTaposib ronb30BaTesst

-h, --host=[hostname] ms1 xocTa /17151 IPOBEPKM MpaB AOCTyIa

-d, --db=[dbname] imst 6a3bl JaHHBIX /17151 IPOBEPKU MPaB /I0CTYTIA

-U, --superuser=[susername] Mmst cyriepriosib3oBaTesnsi(root)

-P, --spassword=[spassword] [Taposib aiIMUHUCTpATOpa

-b, --brief BLIBOAUT KpaTKHe CBefIeHus O Tabuiie
Mysqlshow

W cnonb3yeTcs, uToObl TIOKa3aTh, C KAKUMH 0a3aMu JIaHHBIX paboTaeT cepBep, Kakue TabJUIbI
cozepXuT Kaxaast BT v Kakvie KOJIOHKH eCTh B K101 Tab/uie. CUHTaKCHC:
mysqlshow [onyuu] [database [table [field]]]

Mysqlshow MO>keT UCI0JIb30BaTh CJIeYIOIINE TTapaAMETPhI:

Ta6ymmra 6 - ITapamerpbl Komanabsl Mysqglshow

-?, --help CnpaBka

-h, --host=[hostname] Vimsi cepBepa

-k, --key TToka3aThb KIHOUH /17151 TaOJIULBI
-p, --password=[password] [TapoJsib nosib30BaTesst

-u, --user=[username] Nms niosib3oBarens

-p, --port=[port] [TopT A1 CBsI3U

-V, --version BriBecTH MH(OpMaLMIO O BepCUU

Ecmu BBectn mysqlshow 6e3 aprymeHToB, OyayT moka3aHbl Bce 6a3bl JaHHBIX, eC/IM yKasaTb uMsi b1,
OyAyT roka3aHbl Bce TabIULIbI B Held.

Komanapr

mysqlshow

mysqlshow mysql

Mysqldump
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[Tporpamma mysqldump wcnonb3yercsi s CO3[@aHUSI Jamria CoAep>kaHus 0a3bl [JaHHBIX
MySQL. Ona numier MHCTPYKUMK SQL B cTaHAApTHBIN BBIBOZ. OTHU MHCTPYKIMU SQL MoryT ObITh
repeHa3HaveHbl B (ails. Mo>kHO pe3epBrpoBath 0a3y AaHHbIX MySQL, wucnosns3ys mysqldump, HO
npy 3ToM BBl 10/DKHBI YOeIUThCS, UTO B 3TOT MOMEHT C 0a30i¥l [JaHHBIX He BBIMOJIHSETCS HUKAKUX
Apyrux geiictBuil. A To mysqldump Bam Takoro HapesepBupyer...

[Tporpamma mysqldump nopzep>xuBaer ciefyromye napameTpsl (Bbl MoXkeTe MCHO/Ib30BaTh
KOPOTKYIO WA TIOAPOOHYIO BEpPCHI0):

Ta6ymmna 7 - Onuuu Komadasl MySQLdump
BbiBecTH B NMPOTOKOJI OT/I/j0UuHy0 HH(popMmaluw. B
oomgem Bupe 'd:t:o, filename'.

-#, --debug=[options]

-?, --help CripaBKa.
'eHepupyiiTe MoJHbIe UHCTPYKLIUU insert (He WCK/IrOUast
-c, --compleat-insert 3HaueHWM, KOTOPbie COOTBETCTBYIOT 3HAUEHUSIM CTO/I01Ia
110 YMOJTYaHHUIO).
-h, --host=[hostname] CoeauHUTHCs € cepBepoM hostname.
OKCIOPT TOJMBKO CXeMbl HMH(popMauuu (KMCKIouas
-d, --no-data
JlaHHbIE).

OKCIOPT TOJIBKO JIaHHbIX, HWCK/I0uUasi MHPOpPMaLuio st
co3ganust Tabuibl. [IpOTHBOII0/I0KHOCTE -d.

[Tapone mosb3oBarens, [Jig COeJUHEHUS C CEepPBEPOM
-p, --password=[password] MySQL. O6patuTe BHMMaHWe, UTO He [O/DKHO OBITh
nipobesia MEeX/Y -p U TIapoJIeM.

He Oydepu3oBaTh pe3ysibTaThl 3ampoca, [Jami BbIJATb
HeriocpezctBeHHO K STDOUT.

Wwmsa nonb3oBarens. Ecnu He 3aaHO,  MCIIOJ/Ib3yeTCst
TeKYL[UN JIOTHH.

BeiBecT  moApoGHYI0 HMHGOpPMALIMIO  OTHOCHUTE/EHO
pa3IMYHBIX CTa/Mi BbIMOIHEeHHs: mysqgldump.

-P, --port=[port] [Topr psis1 cBSA3U.

-V, --version VHdopmaliysi o Bepcuu.

Bbl MO)KeTe HarpaBUTh BbIBOZA, Mmysqldump B KIMeHTCKyo mporpammy MySQL, uto6bl
KonupoBath 06a3y maHHbix. [TPUMEUAHWE: Bbl momkHbl yOeauThcsi, uUTO 0a3a [JaHHBIX He
V3MeHsIeTCsl B 3TO BpeMsi, MHaye Bbl MosTyunTe NpOTUBOPEUMBYIO KOMUIO!

s cipaBku:
mysqldump -u root -p mysql user>mysql-1.sql
mysqldump -u root mysql>mysql-2.sql

-t, --no-create-info

-q, --quick

-u, --user=[username]

-v, --verbose

IIpumeuaHue ¢ar —p UCMOb3YeTCs B CIyYae, eC/iv 110/1b30BaTe/b HaJieJieH MapoJieM.

[Tocne BbITIO/IHEHUS 3TOW KOMaH/Ibl y Hac mosiBu/cs (aitn mysql-1.sql u mysql-2.sql. 3arpy3um ux B
TEKCTOBBIM pe/lJakTop, UTOOBI MOMoApoOHee U3yunTh, U, BO3MOYKHO, HEMHOT'O TIONIPABUTh.

3aganue

3anycture cepep MySQL. 3apeructpupyiiTe CBOEro moJib30BaTesiss B KOHCOJbHOM MPUJIOKEHUH,
3a/laliTe eMy TpaBa.

C nomotipto ytunutbl Mysqlshow BbIMOIHUTE KOMaH/y Ha TIPOCMOTP CTPYKTYPbI M COCTaB Tabui]
6a3el Mysql. TTpuBeguTe B oTuere eé cxemy. C MOMOIMIBIO YTUIUTEI Mysqldump monyuuTe MOTHBINA
namr 6a3e1 Mysql (maHHbIe ¥ TaO/IUIBI), @ TAKXKE OTZE/TbHBIE JaMIIbl TAO/IUI] U JAaHHBIX.

TpeGoBaHus K 0()OpM/IEHHIO 0TYETA
TUTynbHBIN JTUCT.
HasBanue paboThl.
Temy, Lienb U 3a/jaHKe K padore.
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CHMMKY 3KpaHa (CKPHUHIIIOTHI) TIpoLjecca pa3paboTKH.
BbIBO/IBI (UTO y3HasIH, T/je MOYKHO TIPUMEHUTD TIO/TyUeHHbIe 3HAHUS).
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