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NpepucnoBue

HasHayeHne noKyMeHTa

SA3pik SQL (SQL — Structured Query Language) sBnsieTcst s3bIKOM 00OpaOOTKH H
MaHUMYIUPOBAHUS JaHHBIMH Il pensiuuoHHbIX bBJl. OH ocHOBaH Ha cTaHaapTe
ANSI X3.135-2008 (SQL:2008) 3a uckitoueHreM HEPEISAIIMOHHBIX BO3MOXKHOCTEH, KOTOPBIi
OTIpeNeNsieT JIOTUYECKUE CTPYKTYpbl NaHHBIX U 0a30BbIe oOmepanuud A 0a3bl JTaHHBIX
SQL, obecneunBaer (yHKIIMOHATBLHBIE BO3MOXKHOCTH JJISi TPOEKTUPOBAHUS, JOCTYIIA,
MOJACPKAHMSI, YIPABICHHSI U 3aIIUThI 0a3bl JTAaHHBIX.

IIpu peanuzanuu s3pika B CYBJ] JIMHTEP B Hero BHECEHbI HEKOTOPBIE 3JEMEHTHI, HE
cnenudunrpoBannbie B ctangapre SQL:2008, a umeHHO:

* WHTEpHAIMOHAIM3AIMs UMEH 00bekTOB Bb] (Tabmui, cTonbios u mp.);
* cpezacTBa it paboThl B PeIKUME peaTbHOTO BPEMEHH,

* CpeIcTBa ONEPaTUBHOTO TeCTHpOBaHus Tadmuil b/I;

* CpeACTBa OMEPaTUBHOTO apXUBUPOBaHUSA 00BEKTOB B/l;

* Cpcacrtsa MOAACPIKKHA KOJOBBIX CTpaHuI] JJIA IpeaACTaBJICHUA CUCTEMHO nu
M10JIb30BATENbCKON MH(pOpMAINH;

* Habop ckaspHbIX QyHKIMHA 11 noaaepxkku ODBC-unrepdeiica;

* Habop ckamsApHBIX GyHKOWA 11 coBmectumoctd SQL-cepeepa CYBJ JIMHTEP c
SQL-cepsepom CYB/] Oracle.

HononuutensHo k 3Tomy B 51361k SQL CYBJI JINMHTEP BHeceHsI:

* KOMaH/bI YIIPaBIEHUS KOMIUIEKCOM CPEACTB 3aIlUThI HH(OpMaIInK;

* KOMAaH/Ibl OpraHU3alHH MOJHOTEKCTOBOIO noucka B b/I;

 cpeactsa BctpauBanus SQL mist cuctem nporpammupoBanusi C/C++;
* cpenctBa noajepxku npouenypuoro sizsika CYBJ[ JINMHTEP;

* CpeACTBa MOJCPKKU PEILTUKAIUMYU (TUPAXKUPOBAHUS) JAHHBIX;

¢ CpCACTBa NOAACPIKKU 'COMCTPUICCKUX THUIIOB JaAHHBIX.

Hokyment npennasnauet uist CYBJL JIMHTEP CTAHZIAPT 6.0 c6opka 20.1, nanee no Tekcty
CYBJ JIMHTEP.

Ona koro npegHa3Ha4YeH AOKYMEHT

JIokyMeHT mpemHa3HadeH i1  Tpo(ecCHOHANBHBIX TOJb30BaTeei  0a3bl  JTaHHBIX

M T[POrpaMMHUCTOB, pa3padarbiBarOIIMX HH(MOPMAIMOHHBIE CHCTEMBI Ha OCHOBE
CYB/ JIMHTEP.

JdononHuTenbHbIE AOKYMEHTbI

e CYBJA JIMHTEP. AaMUHHCTPpHUPOBAHUE KOMIUIEKCA CPEICTB 3AIIUTEL JaHHBIX

e CYBA JIMHTEP. ApxuBupoBaHre 1 BOCCTAHOBJICHUE 0a3bl JAHHBIX
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IIpenuciaosue

 CYBI JIMHTEP. Apxutekrypa CYBJ]

 CYBI JIMHTEP. BecTpoennsiit SQL

 CYBI JIMHTEP. ['eomeTpuyecKkre TUIIbI JAHHBIX

* CYBJJIMHTEP. 3anyck u octanoB CYBJ[ JIUHTEP B cpene OC Linux, Unix
* CYBJJIMHTEP. 3anyck u octanoB CYBJ] JIMHTEP B cpene OC Windows
* CYBJJIMHTEP. UuTepdeiic HIKHET0 YpOBHS

 CYBI JIMHTEP. KomannHbii uHTEpdEHic

* CYBJJIMHTEP. O6bekTHas OMOIMOTEKa TPUKIAIHOTO HHTEepdeiica

* CYBJJIMHTEP. IToTHOTEKCTOBBIN NOKWCK B 0a3e JTaHHBIX

* CYBJJIMHTEP. [Ipukiagnoit uaTepdeiic

 CYB JIMHTEP. [IponienypHblii sI3bIK

 CYB JIMHTEP. Perunkaniusi JTaHHBIX

 CYBJ JIMHTEP. CeteBbie cpenctna

» CYBJI JIMHTEP. Co3nanue u koH(MUTYypUpoBaHUE 0a3bl TaHHBIX
 CYBJJIMHTEP. CupaBOYHUK KOJIOB 3aBEPILICHUS

e CYBJI JIMHTEP. TectupoBanue 6a3bl JaHHBIX
e CYBA JIMHTEP. JIDBC-apaiisep

* CYBJJIMHTEP. ODBC-npatiBep

* CYBJ JIMHTEP. Perl-untepdeiico

* CYBJ JIMHTEP. PHP-unTepdericbt

* CYBJ JIMHTEP. Python-untepdeiic

* CYBJJIMHTEP. Qt-unrepdeiic

» CYBJJIMHTEP. Ruby-unrepdeiic

« CYBJ JIMHTEP. TCL/TK-unrepdeiic

Heob6xoaumble npeaBapuTesnibHble 3HaHUSA

Jnsa ucnonwzoBanwms s361ka SQL B CYBJI JIMHTEP Heo6xoaumo:

¢ 3HAaTb OCHOBBI PCIIIIUOHHBIX 0a3 JaHHBIX,

* YMCTbH pa6OTaTL B COOTBGTCTByIOIJ.[CfI OHepaHHOHHOﬁ CHUCTCMC HAa YPOBHC IIOAT'OTOBJICHHOI'O
IIOJIB30BaTcCJIA.

Yacte mpumepoB SQL-koHCTpyKuMi wucnonb3yeT AaHHble Tabmuy AUTO, PERSON u
FINANCE. YkazanHele Tabnuibl Haxoastrcs B aemoHcTpauuoHHoi bJI CYB JIMHTEP
(mopkaranor db\ DEMO ycranoBouHoro karainora CYB/[ JIMHTEP).

10
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OCHOBHbIE NMOHATUA U onpeapeneHus

Ba3a gaHHbIX

baza oannvix (BJl) — 3TO COBOKYHMHOCTh JAaHHBIX, OPraHU30BAaHHBIX B BHUIEC TaOIHUI[ IO
OIpE/ICIICHHBIM MPaBUIIaM, IPEyCMATPUBAIOIINM OOIIUE IPUHIIUIIBI OTIUCAHUS, XPAaHCHUS U
MaHHMITYTUPOBAHUS TAHHBIMH.

Bl JIMHTEP cocrout u3 cucmemusix (C METaAaHHBIMH) M TIOJIb30BaTEIBCKUX TAOJIHII.
B cucremHbIX TabiauIax Ccoaep)karcs ONHUCAHHMS KaK CaMHUX CHCTEMHBIX TaOJWIl, TaK W
nonbs3oBarensckux Tabnui b/, monb3oBareneit bJl, nx npuBuneruii U T.m. COBOKYIMHOCTb
CUCTEMHBIX TaOIUI] COCTaBIseT cucTeMuyo b/I.

Cozmarens b/l siBisercs BiafenblieM CHUCTEMHBIX Tabmui M aaMmuHucTparopom bJ[ ¢
BO3MOXKHOCTBIO CO3/1aBaTh HOBBIX IoNIb30BaTeneit b/ v mpenocTaBisaTh UM 4acTh IPUBUIICTHI.
Coznarens Bl ob6namaeT HEKOTOPHIMU MPUBUIIETUSMU, OTCYTCTBYIOIIUMHU Y TIOJIB30BATENS C
npuBwierneit DBA.

CybbekTbl B[]

Cybwvexmol BJ] — 3TO TIONB30BATEIH.

NMonb3oBaTtenu

Ilonvzoeamenvy BJ] — 3apeructpupoBaHHbii B BbJl cyOnekt, mmeronuii noctyn k B B
COOTBETCTBHH C HA3HAYEHHBIMU €MY NPUBUJIETUIMHU.

Kaxnpiii monw3oBatens b/] mmeer yHukanpbHOe MMs (JUIMHOW 70 66 CHMBOJIOB) U TApOJIb
(mmuHO#M 1m0 18 CMMBOJIOB). YTEpsSHHBIN Mapojib BOCCTAHOBJICHHIO HE TMOMICKUT. B 3TOM
cUTyaluu Jr000¥ amMuHuctpatop bJl MokeT paspemmuTh MoJIb30BaTEN0 CO37aTh HOBBIN
Mapojib, HO B Cliydae yTepH Mapoiisi eAMHCTBEHHBIM co3naareneMm b/l moctym k Heit Oymer
HEBO3MOKEH.

O6bekTbI B[]

CxeMbl

Cxema — 3T0 UMEHOBaHHas Tpynna oobekToB bJI, nMeromas Biaaaensla.

CxeMbl 32/1a10T IPOCTPAHCTBO UMEH JIJIsl IMEHOBaHUs 00beKkTOB b/] (Tabnui, npeacraBieHui,
CMHOHUMOB, HMHJEKCOB, IOCIIE€AO0BAaTEIbHOCTEHN, TpurrepoB u mnpouenyp). B Bl moryr
CYLIECTBOBATH JBa 00bekTa b/[ ¢ 0JMHAKOBBIMY UMEHAMU, HO C PA3JIMYHBIMU CXEMAMH.

Co3naBath 00beKTHI B/l B cXeMe MOXKET TOJIBKO BIIQ/ICNICI] CXEMBI.

Tabnuubl

bazosas mabruya — 5T0 ynopsgouYeHHOE MHOXKECTBO M3 OJHOTO WM Ooyiee CTOJIOIOB M
HyJs1 Wik 0oyiee HEYyHOPsAI0YEHHBIX CTPOK. Kaxaplli cTOMOEI] MMEeT MMS M THUIl JaHHBIX.
Crpoka — 3TO TOCJENOBaTEIbHOCTh 3HAUCHUN CTOJOIOB. CTPOKH OMHOW TaOIUIIBI UMEIOT
OJIMHAKOBOE YMCJIO 3HAYCHHH U COACPIKAT 3HAUEHUE KaXK10T0 cTOsOa 3Tol Tabmuiel. CTpoka
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OcHOBHBIEC IOHSATHSA H onpeaeJeHusd

— HauMCHbIIIAdg €AUHHUILIA JaHHbIX, KOTOpad MOXKCT OBITh I[O63.BJ'ICH3. B Ta6J'II/II_Iy WJIn yaaJiCHa
n3 HEC.

bazoBas Tabnuma — 3T0 peanbHO cymiecTBytomas B bJ] Tabmuma, kotopas ¢uznuecku
MpeCTaBlIeHa, Kak MUHUMYM, (hailJioM JaHHBIX U (aiioM HHIEKCOB.

Nmst Tabnmuibl JOMKHO OBITh YHHKAJIBHBIM CPEIM MMEH BCEX TaONUIl, MPEACTABICHUN WU
CUHOHHMOB B PAMKaX CXEMBI.

MpeacraBneHun

IIpedcmasnenue — 3T0 «BUPTyalibHasi TaOIMIIAY, KOTOPask HEMOCPEICTBEHHO HE CYIIECTBYET
B bJl, HO nns monB30BaTeNs BRIMISAUT TaK, Kak OyAaTo cymiecTByer. B ornuume ot 6a3oBoi
TaOJHIIBI, KOTOPAsi COACPIKUT JaHHBIE TOJBKO COOCTBEHHO CaMOi TaONUIIbI, TPEICTABICHHUE
MOKET «COJIEPKaTh» OJHOBPEMEHHO JaHHBIC HECKOIBKUX 0a30BBIX TAOIUIl, U3 KOTOPHIX OHO
MIOPOKJEHO.

HOCKOHBKy MMPEACTABJIICHUC pACCMATPUBACTCA KaK BUPTYyaJIbHAA TaGJ]I/II_Ia, UM ITPEACTABIICHUA
JOJIKHO OBITh YHUKAJIbHBIM CPEAN UMCH BCEX Ta6J'II/II_[, HpeIICTaBJ'ICHI/Iﬁ U CHHOHUMOB B paMKax
CXCMBbI.

Ctonbubl

Cmonbey — MHOXECTBO 3HAUYEHUN, KOTOPOE CITOCOOHO M3MEHSATHCS BO BPEMEHU. 3HAYCHHS
OJTHOTO CTOJI011a UMEIOT OJMHAKOBBIN THI (CM. Topasnen « TUMbl JaHHBIX») U MpUHAAJIEKAT
OIHOI Ta0iuIE.

3nauenue cmonbya — 3T0 HAMMEHBINAS SAMHAIA TAHHBIX, KOTOpPask MOXKET OBITh BHIOpaHa W3
CTOJIOIIA MM N3MEHEHA.

Cronberr MMeeT ONMHWCAHWE W TOPSIAKOBBIA HOMEp BHYTpH TaOmuiel. OmucaHwe CTojoma
COJICP>KUT CIUCOK €T0 aTpuOyTOB U UX 3HAYCHUS:

* TUI JaHHBIX;

* JUIMHY JaHHBIX;

* 3ampelieHbl WK pa3penieHsl B ctonbdie NULL-3HaueHwHs;

* SBJISIETCS WJIM HET CTOJI0EI] aBTOMHKPEMEHTHBIM;

* SBISICTCS JTU CTOJIOCT IEPBUYHBIM KITFOUOM;

* CIIMCOK JOITyCTUMBIX 3HAUCHUH;

¢ 3HAa4YCHHUC 11O YMOJIYaHHIO.

NHaekcbl

3HaueHus cTonOma 0a30BOM TAOMWIIBI WM HEKOTOPBIX arperaTHbIX (YHKIUN SBIISFOTCS
WHJIEKCUPOBAaHHBIMH, €CIIH 110 MX 3HAYEHUSM CO3MAETCS UHOEKC, T.€. CTIeIIHAIIbHAs CTPYKTypa
naHHbIX, no3Boiistromas CYBJ[ BBIMOMHATE YCKOPEHHBIM JOCTYN K 3alHCsIM TaONHIIBI TI0
3HAYEHUSM TOJeH ASTOW 3amucu (MO CPAaBHEHHWIO C JIOCTYIIOM K HEHHJICKCHPOBAaHHBIM
3HAYEHUSM).

WNunexc 8 CYBM] JIMHTEP nHe siBnsieTcst MOCTOSSHHBIM CBOWMCTBOM cTosOma (dynkun). [pu
HEOOXOMMOCTH OH MOXKET OBITh CO37aH U ynajeH. M3HauanbHO BCE CTOJOIBI TAOIHUIIHI,
KpOME MMEIOIIUX CBOMCTBO IMEPBUYHOIO KJIFOYA, BHEIIHETO KITFOYa MM YHUKAJIBLHOTO KITF0Ya,
SIBJITFOTCS HEUHICKCHPOBAHHBIMHU.
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Tabnuila MOXKET UMETh COCMABHble UHOEKChl, T.€. MHIAEKCHI, IOCTPOCHHBIE Ha 3HAYEHUSX
HECKOJIBKUX CTOJIONOB TaOIHULIEL.

OrpaHMqM Bawouwiue ycrioBusa LUeNiIoCTHOCTHU

Oepanuvusarowjue ycioéus yerocmHocmy OIPEEIIOT IIPABUIIA, BBIIOIHEHUE KOTOPBIX
nomxHa mposepsaTs CYBJ[ JIMHTEP nns noanep:kku 1orudecku 1esoctHoro coctostuust b/1.

OFpaHI/IqI/IBaIOH_II/IC yCJI0BUs HCJIOCTHOCTHU KOHTPOJJHUPYIOTCA MOCJIC BBIMMOJIHCHUA KaXKIAOTO
3alpoca. Eciu IIpu 3TOM O6H3.py>i(eHO, 9TO YCJIOBHA HAPYIICHBI, PC3YJIbTATHI BBIIIOJITHCHUA
3allpocCa aHHYIIUPYIOTCA, U MOJIB30BATCIIIO NEPCAACTCA KOA UCKITFOUUTCIIBHOI'O 3HAYCHU .

B CYB/I JIMHTEP moxHO 3a1aBaTh CIeIyIOLIME OTPaHUYEHUS LEIOCTHOCTH:

* NOT NULL — cronben He nonyckaer NULL-3Hauenuii;

* AUTOINC — cron0er JOIyCKAaeT TOJBKO IEJIOYMCICHHbIE 3HaueHUs, OOJblINe BCEX
3HAYCHUN, HaXOAAIuXcs B SToM cronbie (3a wuckmoudeHuem ciydas AUTOINC c
nuarnazoHamu). Eciau npu 1o0GaBiieHHMH CTPOKH B TaOMUILY, UMEIOILYIO CTOJIOEL C JaHHBIM
OrpaHUYEHHUEM LIeIOCTHOCTH, 3HAYEHUE ITOTO CTOJIONA HE YKa3bIBAETCA, TO IO YMOITUAHHIO
OHO OyZeT paBHO HOCJEeIHEMY 3aHECEHHOMY 3HaueHuto Iitoc 1. [Ipu ucuepmanum
JMana3oHa HapacTaloUIMX 3HAuYeHUM CTondla LMKIMYeCKUH Mepexo]] Ha HadalbHOe
3HAUEHHE HE BBINOIHAETCS, a (PUKCUPYETCs OIIMOKa 100aBIEHUs CTPOKU B TaOJIUILY;

 PRIMARY KEY — momeyaeT CTOJ0el HIIK KOMOMHAIINUIO CTOJIOII0B B KQYECTBE MEPBUYHOTO
kitoua Tabnuibl. B Takom cron6iie NULL-3Hadenust He jonmyckarotcs. Kaxoe BBoauMoe B
cTosOel] 3HaYeHHe JOKHO OBITh YHUKAIBHBIM JJIs OTHOCTOJIOIOBOTO MEPBUYHOTO KITHOYa
Y, BOBMOXKHO, MTOBTOPSIFOIIIMMCS B CTOJIOIE, HO CO3JAIOIIMM YHUKAJIbHYIO KOMOMHAIIUIO B
MHOTOCTOJIOIOBOM MEPBUYHOM KJTtoue. BBoJ coBImaiaronnx 3Ha4€HN I EPBUYHBIX KITFOUYEH
3ampelLeH;

e UNIQUE — moMmeyaeT CTojOel MM KOMOHWHAIIMIO CTOJOLIOB B KaueCTBE YHHUKAJIBHOTO
KJItoua Tabnuipl. J[anHoe orpaHnyeHue rapaHTUPYET YHUKAIbHOCTh 3HAYECHUI cT0011a, HO
nonyckaetr NULL-3Hauenus;

* DEFAULT — ompedelisieT 3HaYCHUE 110 YMOJIYaHHI0, KOTOPOE€ aBTOMAaTUYC€CKU BCTABILICTCSA
CVYbB/I, ecnu mpu BBOJIE JaHHBIX 3HAYECHUE cTOI01Ia HE 3a1aHO0;

* CHECK — ompe/enseT QUara3oH JOMYCTUMBIX 3HAUCHUH CTOJIOIA W/WIH CTPOK TaOJHIIbI,
3a/1aBasi YCJIOBUS, KOTOPBIM JOKHBI YIOBJIETBOPSATH ATH 3HAYCHHUS;

e FOREIGN KEY — ompeznensier cTron0el KaKk BHEIIHUI KoY, T.€. YKa3pIBa€T Ha TO, YTO
3HAYEHUsI JTAHHOTO CTOJIOIa COOTBETCTBYIOT 3HAUCHHUSM TEPBHYHOTO MM YHUKAIBHOTO
KJIFOYa TOM K€ CaMOM MIIK MHOM Tabmuisl b/1;

* REFERENCES — CBSI3bIBA€T BMECTE MEPBUYHBIC U BHEIIHUE KIIOYU. 3HAYECHHUE BHEIIHETO
KITIF0Ya JTOJHKHO JIMOO MOJIHOCTHIO COBMA/IaTh C HEKOTOPHIM 3HAUEHUEM COOTBETCTBYIOIIETO
MepBUYHOTO KiTto4a, 1100 ObITh NULL-3HaueHueM.

MpuBunerum

[Tonp30BaTento Ha3HAYAETCs OHA M3 TPEX KaTeropuii jocrtyna Kk oobekram b/1:

1) CONNECT-kareropus. [IpegocTaBiseT moap30BaTe0 HaMMEHbIINE TTpaBa: J0CcTyIl K b/
C BO3MOXKHOCTBIO nmogaBath SQL-3ampochl HA MAHUITYJIMPOBAHKUE TAHHBIMU;

2) RESOURCE-kareropus. [IpegocrasmnsieT moas3oBatento Bee npaBa Connect-kaTeropuu, a
TaKke MpaBo U3MeHATh cxeMy b/l (co3maBarh/ynansTh/u3MeHsATh CTPYKTYpY 00beKkTOB BJ1)
U TiepeaaBarh APyruM MOJIb30BaTENsAM IpaBa Ha CBOU OOBEKTHI;
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3) DBA-kareropus. IlpenoctaBnseT monb30BaTena0 ypoBeHb aaMuHUCTpatopa bl c
MaKCHMAaJIbHBIMHU [IPaBaMM, BKIIOYAIOIUMU ITpaBa Resource-kareropuu u npaso co3aBaTh
HOBBIX MoJyib30Barenei b/I.

Branenbuem TaOnuiip! cuuTaeTcs MoIb30BaTeNb, CO3AABIINN 3Ty TaOmuIy (U1 ee Co3qaHus
OH JI0JDKEeH UMEeTb, kKak MUHuUMyM, RESOURCE-kareroputo). Bnagenen nomyyaer Ha TabauILy
BCC BO3MOXHBIC ITIPUBUJICTUH, BIIJIOTH 10 IIPHUBUJICTHUU IIEPEAAIN (OTMGHI)I) HEKOTOPBIX U3 HUX
JPYTUM TI0JIb30BATEIISIM.

Kpome Toro, mosp3oBarento MoxkeT ObITh mpenoctasieHa npuBuwieruss BACKUP Ha
BbINOJIHEHHE KoMaHbl apxuBupoBaHus bJl cpeactBamu CYBJl (mo ymomdaHuio 3Ty
IPUBUJIETUIO UMEET TOJIbKO co3zareib bJ1).

Bnagenen MoxeT mnepeaarb Ha CBOIO TaONUIly CIEAYIOLIUME MNPUBWIETHMH (MU UX
COBOKYIHOCTb):

e SELECT — Ha YTCHUE TAaHHBIX;

* INSERT — Ha goOaBiieHHE TaHHBIX;

e UPDATE —Ha MO,I[I/I(l)I/IKaHI/IIO IaHHBIX,

e DELETE — Ha yJgajJlcHHE JaHHBIX;

* ALTER — Ha U3MCHCHHUE TTApaMETPOB TAOJIHIIBI;

¢ INDEX — Ha IOCTpOCHHE/yIaJICHHE UHICKCOB TAOIHIIbI,

* REFERENCES — Ha cO3/JaHU€ BHEUTHUX KJIIOYEH, CCHUTAIOIINXCS Ha TA0JHUILY;

* ALL — noJHbId HaOOp MPUBUIIETHUH, T.€.
SELECT+INSERT+UPDATE+DELETE+ALTER+INDEX+REFERENCES.
VYnanutb 00bexT b/l MoxeT Tonbko ero Biajenen win agMmuauctpatop b/I.

s BbI3oBa XpaHuMoil mpoueaypbl HeoOxoaumo umers npuBwiernn EXECUTE wnn
EXECUTE AS OWNER.

Kpome Toro, momp3oBarenmto MoxkeT ObITh mnpenoctaBieHa mnpusmwieruss BACKUP nHa

BBITIOJIHEHHE KoMaHAbel apxuBupoBaHusi bJ] cpencrBamum CYB/[ (o ymomuanuro 53Ty
MIPUBUJIETHIO UMEET TOJBKO co3natenb bJ1).

Ponu

Ponv — nmenoBanHbIi HaOop npuBmIIeruid. Pob MokeT ObITh Ha3HaYeHa mob30oBaTento b/,
TOT/Ia OH TOJIyYaeT BCE MPUBWIETUH, IPUCYIITUE ITON POIIH.

CUHOHUMBI
CuHonum — aNbTEPHATHBHOE UMs, TNpPHUCBAaMBaEMOe HEKOTOphIM oObekTam bJl. On
UCIOJIB3YETCS JUIsl TOTO, YTOOBI CKPBITh peajbHOE MMs 00BEKTa WM peajbHOro Biajeiblia
00beKTa.

CobbITuA

Cobvimue — mexanu3m bBJl, mpenocTaBistomuii BO3MOXKHOCTh OTCIICKHMBATh MX TEKYyIIEe
COCTOSIHHE B PEKUME PEaIbHOTO BPEMEHHU.
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MocnepoBaTenbHOCTHU

Ilocreoosamenvnocms — Mexanu3M bJl, mpegocTaBistonuii MoIb30BATENI0 BO3MOXHOCTh
reHepalui YHUKAJIbHbBIX 111 Bceid b/l 3HaueHuit u3 3alaHHOrO 1Hamna3oHa.

BnokupoBku

E]ZOKMpO@KCl — MCXAaHU3M, Hpe,[[OTBpaH_[aIOH_[I/Iﬁ OAJHOBPEMCHHOC HU3MCHCHUC OIHHUX U TEX
K€ JAaHHBIX HCCKOJIBKHUMHU II0JIB30BATCIIEIMU U IIPOCMOTP AAHHBIX B MOMCHT BBITIOJIHCHUA
TpaH3aKIUH.

TpaH3akuuu

Tpanzaxyus — NMOCIENOBATENBHOCTD onepanuii Hax b/, koTopas noKHA paccMaTrpuBaThCs
CYB/] xak enrHoe HEPA3pBIBHOE JIEHCTBHE 110 U3MEHEHHIO cOCTOsiHUS B/I.

Kaxmas TpaH3aKLUHU:A 3aBEpIIACTC koMaggou COMMIT minu ROLLBACK. Ecnu TpaH3aKLU:A
3aBepuieHa KoMaHjaod COMMIT, TO W3MEHEHus, caeinaHHele B b/l 3TON TpaH3akuuew,
(UKCUPYIOTCS, T.€. CTAHOBSATCS JOCTYNHBIMH JUIsi BCEX JEHCTBYIONIMX OJHOBPEMEHHO
TpaH3aKLUi; B MPOTUBHOM ciy4dae oHU oTMmeHstoTcs (BJ] oTkaTeiBaeTcs K MpenblaylieMy
coCTOsIHHIO ). DUKCUPOBAHHBIC U3MEHEHUSI HE MOTYT OBITh OTMEHEHBI.

XpaHumMble npoueaypbl

Xpanumas npoyedypa — XpaHuMbli 00bekT bJl, HamucaHHBI Ha TPOLETYPHOM S3bIKE
CYB/] JIMHTEP u npenna3HaueHHBIN AJIS1 BBIMOJHEHUS Omepanuid mo oopaboTke JaHHBIX.
OOpamieHre K TPOLEAYPE BBINOIHACTCS U3 IMOJIH30BATENLCKUX TMPHIOKEHUNA MO0 MMEHHU
IIPOLIETyPBI C YKa3aHUEM COOTBETCTBYIOIIUX [1apaMETPOB.

Pabotb! ¢ XpanuMbIMu nporiegypamu onucana B fokymente «CYBJI JIMHTEP. [TpoueaypHblit
A3BIKY, pa3en «XpaHUMbIE IPOLEAYPBI».

BpemeHHble npoueaypbl

Bpemennas npoyedypa — oowext bJl, Hanucanubiii Ha ipoueaypHoM si3bike CYB JIMHTEP
W TpeIHA3HAYCHHBIN I BBIOJNHEHUS omepainuii mo oOpaboTke AaHHBIX. B orTiamume ot
XPaHUMBIX TIPOIIEypP, BPEMEHHBIC MPOILETYPhl KOMITUIUPYIOTCS M BBITIOTHSIOTCS 32 OIHMH
Iar: CKOMIWJIMPOBaHHAs BpEMEHHAs MpoIeAypa ToMmemiaercs B pabouyro oOnacTh sapa
CYB/l, oTkyma W M3BJICKAIOTCS pe3ysbTarhl e€¢ BhImomHeHUs. OOpaiieHne K BpeMEHHOU
IIPOLIEAYPE HEBO3MOXKHO, JOIYCTUMO TOJIBKO €€ BBIITOJIHEHUE.

PaGora ¢ BpemMeHHbIMH Tpouenypamu omnucaHa B JokymMeHte «CYB/[ JIMHTEP.
[IpouenypHbIii A3BIKY, pa3aen « BpeMeHHbIe TPOLEYPhI».

Tpurrepbl

Tpuceep — cnenuanbpHas XpaHUMas IpOLEAypa, KOTOpask aBTOMaTU4ECKU aKTUBU3UPYETCS IIPH
HacTymieHn! B b/ coOBITHS, HAa KOTOPOE HACTPOEH TPHUTTED.

KopoBble cTpaHuubl

Kooosass cmpanuya — WMEHOBaHHBIM HAOOp CHMBOJIOB, HCIIONB3YyEMBIX Ui XPaHEHHUS,
00paboTKM W OTOOpakeHHsI CHUMBOJIbHOW uWHGMopmaruu, xpansmieiics B Bl Kaxapii
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nojib3oBatens bJ{ s 0oOpabOTKM CBOMX JTaHHBIX MOXKET HCHOJIb30BaTh JIIOOYIO KOIOBYIO
CTpaHULLy, IPEIBAPUTEILHO CO3AAHHYIO U 3arpykeHHyo B b/I.

Anuachbl

Anuac — TICeBAOHUM (JIOMOJHUTENBHOE HMs) AJs KOJOBOHM cTpanuisl. CTaHapTHbIE
uMeHa kofoBbIX crpaHull OC mpencrtaBieHbl, Kak IMpaBHio, B BUAE abOOpeBHATyp WIU
YCIIOBHBIX Ha3BaHUI konupoBok (Hampumep, CP1251, KOI8-R), yTo 0T HENOATOTOBIEHHOTO
M0JIb30BaTeNs TPeOyeT NOMOIHUTENbHBIX YCUITUH JUIs yTOYHEHUS! KOAUPOBKU U NMPaBUIIHOTO
ee MpuMeHeHus. Vcnonb30BaHue anacoB yIpoIaeT 3ToT npouecc. Tak, HanpuMep, KOJ0BOH
crpanuie KOI8-R MoxxHo HazHauuTh anuac «Kupumuna», a CP866 — annac «DOSy». Torna
B omeparope co3laHus TaONWIbl JUIs YKa3aHUS KOJAOBOM CTpPaHMIbl, B KOTOPOM JOJIKHBI
XpaHUTHCS JaHHBIE, MOXKHO OyzeT ucnonb3oBath BMecTo KOI8-R anuac «Kupusmumay.

TpaHcnauum

Tpancnayus  —  WMEHOBaHHAs  ONepauus, YyCTaHaBIuBamoImas  npeoOpa3oBaHHE
(mepexoaupoBaHKE) OTHOTO MHOXKECTBA CUMBOJIOB B Ipyroe. TpaHCISAIIs MOXKET 3a/1aBaTh KaK
0HOOANUTOBBIE, TAK U MHOTOOANWTOBBIE MPe0Opa3oBaHus (B MHOTOOAWTOBOM TpaHCISAIIMH OIUH
CHMBOJI Oy/IeT MpPE/ICTaBIIeH HECKOJIbKUMU OaiiTamn).

16
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SQL-cumBonbI
PyHKUMA
Onpez[eneHI/Ie TepMI/IHaJ'H:HBIX CHMBOJIOB H 3JICMCHTOB CTpOK SQL-H?»BIKa.

Cneuudmnkauusa
[1] <SQL-cumBoOmI>: :=
<mumpa>
| <mectHaanarepuyHas nuppa>
| <GyxBa>
| <cmeuuanbHbI{ CUMBOJI>
[2] <umudpa>::=0]1]2|3]4|5|6]7|8]9
[3] <wmectHammarepuuHas mudpa>: : =
<muppa>|A|B|C|D|E|F|a|b|c|d|e]|f
[4] <OyxBa>: := <jpatmHCKas OykBa> | <pycckas OykBa>
[5] <marmHckas OykBa>: :=
<cTpo4YHasl JaTUHCKas OykBa> | <3arnaBHas JJaTUHCKasi OyKBa>
[6] <pycckas OykBa>: :=
<cTpouHas pycckas OykBa> | <3amiaBHasi pycckasi OyKkBa>
[7] <ctpounas maTuHCKas OykBa™>: : =
alblcld|e[f[glh|i|j[k[l|m[n|o[p[q|r|s|tiu[v|[w]|x]|y]|z
[8] <sarmaBHas maTwHCKas OykBa™>: : =
A|B|C|D|E|F|G|H|I|J|K|L|M|N|O|P|Q|R|S|T|U|V|WI|X|Y|Z
[9] <ctpounas pycckas OykBa>: : =
alo|s|r{afe|x|3|u|i|x|x[m[ufo|n|p|c|T|y|d|x|u|d|m|m|s]0]|g[b]|n
[10] <3arnmaBHas pycckasi OykBa>: : =
A|B|B|T|A[E[XK[3[HU[K|JT[M|H|O[II|P|C[T[Y|[®|X|I|Y9|I[II]3][IO0

| A|b[D
[11] <cnemmanbHBIA CUMBOI> : : =

<mpober> | « [ » [ & |["[C[) [ * [+, |- [ /[ [<[=[=[?2[[IT1_|]
Jlntepansbl
PyHKUMA

Omnpenenenue noctosHHOro He NULL-3Hauenus.

Cneuudmnkauusa
[1] <murepam>: :=
<CHUMBOJILHBIN JIUTEPAT>
| <GaiiTOBBIN IHUTEpAT>
| <ABOWYHBIN JUTEpAT>
| <UNICODE-nurepar>
| <uncnoBo# nuTEpaI>
| <mara-Bpems iuTepasr>
| <normyeckwuii nuTEepasr>
[2] <cumBosBHBIN UTEpAT>: : ="' [<HOpeAcCTaBIeHHE CUMBOJA>...] "
[3] <mpencraBiieHHE CUMBOJIA>: : =
<uumpa>

| <GyxBa>
| <cmeuuanbHBIi CUMBOJI>
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| <onmHapHas KaBbIYKAa™>
[4] <oaunapHas KaBbIYKa>: : ="'

[5] <OaiiToBbIif TUTEpATT>: & =
<HIeCTHAALIATCPUYHBINA OANTOBBINA JTUTEPAT>
<LIECTHA/IIATEPUYHbIA YUCIOBOU JIUTEpAT>

[6] <mecTHamuATepU4HbIN OAWTOBBIN IUTEpAT>: : =
HEX ('<npencraBnenue 6aiita>...")
| x'<mectHaanarepuyHas ungpa>...'

[7] <uwiecTHaaLATEpUYHBIA YUCIOBOU JIUTEPAT> : : =
[[+] | -]0x<mecTHaauarepuyHas uudpa>...

[8] <mpencraBneHue Gaita>: :=
<miectHaauarepuyHas nudpa>[<umectHaauarepuyHas uudpa>|

[9] <nBouuHBIN MUTEpAI>: @ =
<IBOMYHBIN OalTOBLIH JTUTEpaI>
<JIBOMYHBII YHUCIOBOU JIUTEPAT>

[10] <agBOoWYHBI OANTOBBIN TUTEpATT>: : =
[[+]] -] b'<aBomunas mmppa>...'

1

[11] <gBoWuHBI YKCIOBOM AuTEpar>: : = [[+] | -] Ob<aBomuHnas mmdpa>...
[12] <nBomuHast uudppa>: :=0]1
[13] <UNICODE-nutepan>: : = N'<cUMBOJIbHbIN JuTEpaI>'

[14] <ducnoBoii nurepar>: : =
<UEJOYUCIEHHbIN JUTEpaI>
| <TOuYHBI! YNCIIOBOM JUTEpAT>
| <npuOIMKEHHBIH YMCIOBOM AUTEpAT>
[15] <uenouucneHHbll nuTepar>: : = [[+] | -] <Ge33HaKoBOE I1e]10€>
[16] <TOYHBIIl YMCIIOBOM IUTEpPAT>: : =
[[+] | -] <6e33HakoBoOE 11e710€>.<0e33HAKOBOE IIEJI10e™>
[17] <mpuOnu>KeHHBIA YUCTIOBOM JIUTEpAI> : : =
<manrtucca> [E | <akcnoneHta>

[18] <manTHCCa>: : = <TOYHBII YNCIOBOW JUTEPAI>

[19] <skcmoneHTa>: : = [[+] | -] <Ge33HaKoBOE I1€T0€>
[20] <6e33HakoBoe 1eI0€> & : = <tmdpa>[<undpa>...]
[21] <para-Bpems IuTepai>: : = <IpeACTaBICHUE JaTbl>

[22] <mpencTaBieHUE AATHL> : @ =
<topmar 1> | <dopmar 2> | <popmar 3> | <opmar 4> | <popmar 5> | <popmar 6>
[23] <dopmat 1>: : = DD-MM-[YY]YY[:HH[:MI[:SS[.FF]]]]
[24] <dopmat 2>: : = MM/DD/[YY]YY[:HH[:MI[:SS[.FF]]]]
[25] <dopmart 3>: := DD.MM.[YY]YY[:HH[:MI[:SS[.FF]]]]
[26] <dopmat 4>: : = DD-MON-[YY]YY[:HH[:MI[:SS[.FF]]]]
[27] <dopmat 5>: := YYYY-MM-DD[:HH[:MI[:SS[.FF]]]]
[28] <dopmar 6>: := YYYYMMDD
[29] <moruueckuit nurepan>: : =
TRUE | true | 'TRUE' | 'true'| FALSE | false | 'FALSE' | 'false’

CuHTakcu4yeckue npasuna

1) <CuMBOJIBHENT JIMTepaJsr> 3aJaeT MOCIeI0BaTEIbHOCTh CUMBOJIOB, HAYMHAIOLIYIOCS U
3aKaHYMBAIOLLYIOCS anocTpodom (o1nHAapHOM KaBbIUKOi). J[JTMHA CUMBOIBHOTO JIUTEpalIa
He Oonee 4000 3HaKOB.

2) <[lpencTaBjieHMe  CUMBOJIA> 3a/aeT MPEACTaBICHHUE JIO00T0 OTOOpakaeMoro
CHMBOJIa, OTIIMYHOTO OT OJMHAPHOU KaBBIUKH (' — arocTpod).

3) Tummom naHHBIX <cuMBOJIBHOTO JwmTepasia> sapasercas CHAR. <CumposibHbI
JIMTepas> UMEET JUTMHY, PaBHYIO YUCITYy COJAEPKAIINUXCS B HEM CUMBOJIOB.

select length ('murepan');
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|7
4) Kaxpgas onrHapHas KaBbIYKa BHYTPH <CUMBOJILHOT'O JIMTepaJia> MPeACTaBIseTCs
KaK <oOMHapHas KaBbUKa> (T.€. Tapoll CUMBOJIOB OJJMHAPHBIX KaBBIYEK).
select 'Tpy®Gw 1,5 mowma: (1,5''"'")';

| Tpy©er 1,5 miommMa: (1,5''") |

5) <CMMBOJILHEIM ~ JIMTEpaJjl> JOMyCKaeT HYyNEBYH IMHY (T.e. TOJTHOE OTCYTCTBUE
CHMBOJIOB).

select length('');
10 |
6) IlpencraBneHne <CMMBOJILHOTO JIMTEPAJIa> MOXKET COBIAATh C KIIFOUEBBIM CIIOBOM.
select 'table', 'create index';
|table |create index |
7) Tumom maHHBIX <IIECTHAOLIaTEPUUHOTO BANTOBOTO JUTEepasia> SBisieTcs BYTE.

8) <BaMTOBEI JMTEepaJsI> 3aJlaeT MOoCIeA0BaTeIbHOCTh 0alT, MPEACTABICHHBIX B BUIC
HIeCTHAUATepUUHbIX uucen. JlimHa <6amrToBoro  JmTepaia> He Oonee 8000
[IeCTHAANATEPHUYHBIX TUDD.

9) HlectHaanarepuynas nudpa npeacrasiser 4 oura.

lecTHaguarepuyHas uudpa burtoBoe npeacrasiienue
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

10) byxBennoe npexacrasnenue mudp (A-F) 3amaercs OykBamu natuHckoro andaBuTa Ha
J000M perucTpe (BEpXHEM WIH HIDKHEM).

select 0x3C, cast X'020000000000001A22124B2006000000" as byte(1l6);
| 601 02 00 00 00 00 00 00 1A 22 12 4B 20 06 00 00 00}
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hex ('CFF0') - 6uroBasg mMacka '1100111111110000'
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