,D,OKYMEHT noanucaH I'IpOCTOl7I 3ﬂEKTp0HH%ﬁWEPCTBO HAV]

NHbopmaums o Bnagenbue: >
®WO: Fapbap Oner Buktoposuy POCCHHMCKA

[LomKHOCTb: 3aMecTuTeNb AMPEKTOPa Mo yqe6H0—BochTanI=/fbH017| pabote
[ata nognucanus: 29.10.2021 14:03:45 HIyCTpraiy

YHWUKanbHbI NPOrpaMMHbIi Kﬂm@eﬂepaﬂbﬂoro TOCyapCTBCHHOT

<1 1 BBICILIETO OBPA3OBAHIS
)il DEJEPALIIN

HBIH HHCTUTYT (prutran)
b OFOJKETHOT'O 00pa30BaTEILHOTO YUPEKACHHUS
OpPCKUI TOCYIapCTBEHHBIN YHUBEPCUTET

5769a34abalfcabccbf4dedc 3bigf4s ) BRIEHIero oopasosanus «tOy

AT (o

(g sesravss \\i.r}{.u

1a1) PI'BOY BO «tOI'Y»)

YTBEPXIAKD
__3amecrurens IMPCKTOpa 1o YBP
cZ Tapbap O.B.

-;:C’-«A'

«09» centadps 2021 r.

MeTtoauyeckune yKazaHus
I10 BBIMOJTHEHHIO JTaOOPAaTOPHO-IIPAKTUUECKUX padoT
[IM.11. Pa3paboTka, aIMUHACTPUPOBAHNE U 3aITuTa 0a3 JaHHBIX

VTSl CIEIUAIbHOCTH
09.02.07 UndopmMalilMOHHbBIE CUCTEMBI U TPOTPaMMUPOBAHUE

Hedreroranck
2021



PACCMOTPEHO:

[TpeAMeTION LUKTOBO

Komuccneli clieualibHbIX TCXHHYECKUX

JTUCTIHTUTHH

TTpoToxoa Nel or 09.09.2021
/Z/»LZI/V] - [Tlapunosa U.A.

COI'NNTACOBAHO:
saceganveM McTtojconeTa
nporoxkon Nel ot 16.09.2021
[Ipeuceunarens Metoscosera

ALLT i ST =
7L/ HM. Caspareera

Meroandeckue ykazaHusl O BBITTOJIHEHHIO J1a00paTOpHO-TIpakTHIecKuX padot mo [IM.11. Pa3-

paboTka, aIMUHUCTPUPOBAHUE U 3aIIUTa 0a3 TaHHBIX pa3paboTaHbl HA OCHOBE paboYeil pOorpaMMBbI
[IM.11. Pa3paboTka, aiMUHUCTPUPOBAHKE U 3alIUTa 0a3 JaHHBIX 1Mo cnenuanbHocTh 09.02.07 -

(hopMaIMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

Pa3paborunk: Yynpakosa U.B., npenonasarens Munll (punuana) ®I'BOY BO «HOT'Yx.



Conepxanue
J I OY: (03507 A=h 095 E25: e Y210 1% (o) ;U 4

[TepeUeHb MPAKTUUCCKHIX PADOT ....euviveerrieieiiteeiiaie st e sttt b et b e et b e bbb e e e nne e anes 6
[IpakTrueckas padora Ne 1. IIpoekTupoBaHue pensaIMOHHON cXxeMbl 0a3bl JaHHBIX B cpeae CYB/I. 7

[Tpaktrueckas padbora Ne 2. I[IpoexkTupoBaHue peisIMOHHON cxeMbl 0a3bl JaHHBIX B cpene CYB/I.

............................................................................................................................................................. 18
JlaGopaTtopHnas padora Ne 3. Opranu3zanusi JJOKaapHOH ceT. HacTpoiika JOKaabHOM CETH. ............ 29
Jlaboparophas padota Ned. YcraHoBKa U HACTPOHKA SQI-CEPBEPA. ...vvvvrveiiiieiiiie e 33
JlaboparopHast pabota NeS5. DKcmopT JaHHBIX 0236l B TOKYMEHTBI TIOTTB30BATEIIS. «.c.vvverveeereasveenensss 34
JlaGopaTopHas padota Ne 6 UMIOpPT TaHHBIX TOJB30BATENSI B 0a3Y JAHHBIX ..vvvvvveeeireesireesineensenas 39
JlaboparopHast pabora Ne 7 BeImoTHeHHE HACTPOEK JIJIsl aBTOMATH3AIUU 00CTYKUBaHUS 0a3bl TAHHBIX
............................................................................................................................................................. 40
JlaGopaTopHas pa6oTa No 8 MOHUTOPHHT PAOOTBI CEPBEPA vevvvvvrevrererireeesireesssreessireessssessssnessssnessssees 43
JIaGoparopHas padoTta Ne 9 BrInoHEHHE PE3EPBHOTO KOTIUPOBAHMS ....v..vvenveenresiresreesresseesseennesnnesneas 46
JlaboparopHas pabota Nel0 BoccranoBienue 6a3bl JAHHBIX U3 PE3EPBHOM KOMHH .......vvervvernveennnens 47
JlaboparopHas pabota Nell Peanuzanus qoctyma noib3oBareneil K 0a3€ JaHHDBIX.......cccvveeveerensns 50
JlabopaTtopHas pabora Nel2 MoHUTOpUHT 6€30MaCHOCTU PAOOTHI C 0a3aMU JAHHBIX .....vvvenvveennne. 54
JlaGopaTopHass pab0Ta Nel3 YV CTaHOBKA MPHUOPHTETOB. ...cuveieirrereisreeessreesssreessssesssssesssssesssssesssseessnsees 58
JlaboparopHas pabota Nel4 Pa3BepTbIBaHHE KOHTPOITIEPOB JOMEHA .....uvvruveerveesnreesseesseessnesseessnens 59
JIaGoparopHas padoTa 15. MOHUTOPUHT CETEBOTO TPAPIIKA ....cc.vevverreerrerseesrearessresseessesssesseessesnesneas 63

] 076 US) 0T )Yy T AT PP U TR PTRSUPTOPRUPRPPIN 64



IosicHuTeNLHAA 3aNIUCKA

Meroaunueckue ykazanus o [IM.11. Pa3paboTka, aAMUHUCTPUPOBAHKE U 3allIUTa 0a3 JaHHBIX
pa3paboTansl Ha ocHOBe paboueii mporpammer [IM.11. Pa3zpaboTka, aqMUHUCTPUPOBAHUE U 3aIUTA
0a3 ganHbIX 10 cneruanbHocT 09.02.07 MHbOopMaIimoHHbIe CHCTEMBI M POTPaMMHPOBAHHUE.

Peanu3zanus npodecCHOHaTBHOTO MOAYJIS MPEIyCMAaTPUBAET MPOBEICHUE JIAOOPATOPHBIX H
MIPAKTUYECKUX PadoT B (popMe MpakTUUECKON MOITOTOBKE 00YUaIOIIUXCSL.

[TpakTHdeckasi IOArOTOBKA MPHU pean3aluy MPOoPEecCHOHATBHOTO MOAYIISl OpraHU3yeTCs Mmy-
TEM IPOBEACHUS MPAKTUUECKUX 3aHATUN, MPAKTUKYMOB, Ta00OPATOPHBIX PAOOT U MHBIX aHAIOTUYHBIX
BHJIOB yUEOHOH JIESATEIBHOCTH, TIPEyCMAaTPUBAIOIINX YIaCTUE 00YJAIOIINXCS B BBIITOJIHEHUH OT/ICIh-
HBIX AJIEMEHTOB paloT, CBA3aHHBIX C Oynyiel mpodeccnoHanbHOM 1eATeIbHOCThIO, 8 TAKKE JIEMOH-
CTPALIMIO MPAKTUYECKUX HABBIKOB, BBIMOJIHEHUE, MOJEIUPOBAHUE OOYYAIOUIUMUCS OMpPEIeSICHHbBIX
BUJIOB Pa0OT JIJIs peLICHUS TPAKTUUECKHX 3a]1a, CBSI3aHHBIX ¢ Oyay1eil mpodeccuoHanbHOM 1eaTeb-
HOCTBIO B YCJIOBUSX, PUOJIMKEHHBIX K peaTbHBIM IPOU3BOICTBCHHBIM.

C uenbio OBJNa/IeHUs] YKAa3aHHBIM BUAOM MPOo(dhecCHOHANbHOM 1eATeIbHOCTH U COOTBETCTBYIO-
IUMH TTPOGECCHOHATHHBIMU KOMIIETCHIIMSIMEI O0YJAIOIIHIACS B X0/I€ OCBOCHHS TTPOGECCHOHATHLHOTO
MOJYJIS 10JIKeH
HMeTh NPAKTHYECKHH ONBIT:

— 10 pabore ¢ 00beKTamMu 0a3bl TaHHBIX B KOHKPETHOM CUCTEME yIpaBiIeHHs 6a3aMu JaHHBIX;

— B HCIOJIH30BAaHUH CTAHJAPTHBIX METOJIOB 3aIUTHI 00BEKTOB 0a3bl JAaHHBIX;

— 10 paboTe ¢ JOKYMEHTaMH OTPAcIEBOM HAIIPABICHHOCTH.

— paboTaTh C COBPEMEHHBIMU Case-CPEACTBAMH MMPOCKTHUPOBAHUS 0a3 TaHHBIX;

— TIPOCKTUPOBATH JIOTHUECKYIO M (PU3UICCKYIO CXEMBI 0a3bl JaHHBIX;

— CO3/1aBaTh XpaHUMBIE MPOLIEYPhl U TPUTTEPHI HAa Oa3aX NAaHHBIX; IPUMEHATH CTaHAapTHHIC
METO/BI JIJIS 3aIIUTHI 0OBEKTOB 0a3bl TAHHBIX; BHITIOJIHATH CTAaHAAPTHHIE TPOLIEYPHl PE3EPBHOTO KO-
MUPOBAHUSA U MOHUTOPUHIA BBINOJHEHHUS 3TOM NPOLEAYPHI;

— BBINOJIHATH MPOLIEYPY BOCCTAHOBIIEHUS 0a3bl JAHHBIX U BECTH MOHUTOPHUHT BBITTOJTHEHHS
3TOI NpOUEaYypPHI;

— obecnieunBaTh HHHOPMAITMOHHYIO OC30MMACHOCTh HAa YPOBHE 0a3bl JAHHBIX
3HATH:

— OCHOBHBI€ TTOJIOKEHUS TeOpHH 0a3 TaHHBIX, XPAaHWIHII JaHHBIX, 0a3 3HAHUIA;

— OCHOBHBIE MPUHIIUIIBI CTPYKTYPU3ALMU U HOPMaU3aluu 0a3bl TaHHBIX; OCHOBHBIC TIPUH-
[UTIB TOCTPOEHUS KOHIIECTITYAIbHOM, TIOTUYECKON U (PU3UIECKON MOJIETHN TaHHbBIX;

— METOJbl OMUCAHUS cXeM 0a3 JaHHBIX B COBPEMEHHBIX CHCTEMax yIpaBieHHs O0a3amMH JaH-
HBIX;

— CTPYKTYpPHI JaHHBIX CHCTEM YIpaBJIeHUs 0a3aMH JaHHBIX, OOLIMI MOAXO0/ K OpraHu3aluu
MpeACTaBICHUH, TAOIUIl, HHACKCOB U KJIACTEPOB; METO/IbI OPTAHU3AIIMHN 1IETIOCTHOCTH JaHHBIX;

— cmocoObl KOHTPOJISI IOCTYMA K JAHHBIM U YIPaBIEHUS MPUBUIIETUSIMU; OCHOBHBIE METOIBI
Y CpEJICTBA 3aIUTHI JAaHHBIX B 0a3aX JaHHBIX

IIpaBuia BbINOJHEHUs JA00PATOPHBIX M MPAKTHYECKHUX PadoT
IToaroroBka k J1a60PaTOPHBIM U NPAKTHYEeCKUM padoTam. JlabopaTopHble U MpaKTHYe-

cKre paboThl B rpymnmnax MpoBOJATCS B COOTBETCTBUU C paCIIMCaHHEM YUeOHBIX 3aHATHI B KOJUIEIDKE
B T€UEHHUE ONpeeIeHHOro BpeMeHH. [1o3ToMy /1715 BeIOTHEHHS 1a00paTOPHBIX padoT CTYACHT A0J-
KEH PYKOBOJCTBOBATHCS CIAEAYIOUIMMHU MOJTO0KEHHUSIMHU:

— IlpenBapurenbHO 03HAKOMUTHCS C IPpaUKOM BBITIOIHEHUS JJAOOPAaTOPHBIX padoT;

— BHuMaTeNnbHO 03HAaKOMUTHCS C ONMHCAHUEM COOTBETCTBYIOIIEH JIabopaTOpHOW paboThHI U
YCTaHOBUTH, B YeM COCTOMT OCHOBHAs LI€JIb U 3a/1a4a 3TOi paboThI;

— Ilo neKIMOHHOMY KYpCy U COOTBETCTBYIOLIUM JIUTEPATYPHBIM UCTOYHUKAM H3YUUTh TEO-
PETUYECKYIO YaCTh, OTHOCSIIYIOCS K JaHHOM JJabopaTOopHO# paboTe;

— HenoarorosneHHble K paboOTe CTYACHTHI K BBINOJIHEHHIO JJAOOPAaTOPHOU pabOTHI HE J10MyC-
KaroTCsl.



[Tocne okoHuanus paboTHI B 1abopaTopuu pabouee MeCTO JOHKHO OBITh MPUBEIECHO B TIOPSI-
IoK. B TeueHne Bcero BpeMeHM 3aHATHI B 1a0OpPaTOPHH CTYAEHTHI 00s3aHBI HAXOAUTHCA HAa CBOMX
pabouux Mectax. BeIXoauTh U3 MOMENIeHUs JJa00OPaTOPUH BO BpeMsl 3aHATUH MOKHO TOJIBKO C paspe-
IICHUS [TPENoJaBaTes.

Odopmiienue oTyeTa 1Mo J1a0OPATOPHBIM U NPAKTHYECKUM PadoTam.
CocrapiieHHe oT4YEeTa O MPOBCACHHBIX UCCIICIOBAHUAX SABJIACTCA Ba)KHEUIITMM TAIlOM BBIIIOJI-
HeHus 1abopaTopHoi paboThl. [1o kaXk10ii BBIMOIHEHHON paboTe B paboyeil TeTpaau COCTaBISIOT OT-
YCT, PYKOBOACTBYACH CICAYIOIIUMU IMOJTOKCHUAMMU:
— VYka3aTh Ha3BaHHE U MOPSAKOBBIA HOMEP J1ab0paTopHO paboThl, a TaK ke KpaTkoe cdop-
MYJIMPOBATH 11ETh PAOOTHI,
— CxeMmsbl U rpaQUKu YEPTUTH C COOJIIOJIEHUEM MPUHATHIX CTAHAAPTHBIX YCIOBUIM 0003HaYe-
HUM;
— Ortuer no Kaxxao0i 1abopaTopHON paboTe MOIKEH COJIepPKaTh OCHOBHBIE BHIBO/BI. B 3aro-
JIOBKE OTYETa YKa3bIBalOT HOMEP padoOThl M €€ MOoJHOoe HauMeHoBaHue. IIpu cocTaBieHUM oTyeTa
HYKHO KpaTKO OIHCATh 1IeJIb paboThI, €€ cofepkaHue, yKa3aTh UCIOIb30BaHHbIE annaparypy u 00o-
pyZlOBaHHUE.
— Ilpu BhIONIHEHUU TAOOPATOPHBIX PabOT HEOOXOAUMO CTPOrO CIEAO0BaTh MpaBUIAM TeX-
HUKHU 0€30MacHOCTH.
Kpurepum ouenku pador

OneHka «OTJMYHO» CTABUTCS, €CJIM 00YYAIOIIHNIICSA BBIOIHUI PadOTy B MOJIHOM O0b-
eMe ¢ COOJTFIoICHUEM HEOOXO0IMMOH TTOCIISIOBATEILHOCTH ICUCTBUH; B «OTYETE K MPaKTHYC-
CKHM paboTam» MPaBUJILHO BBIMOIHSAET BCE 3alMCU, TAOIUIIBI, PUCYHKHU, YEPTEKHU, TpadUKH,
BBIYMCIICHUS; TIPABUWJIHLHO BBIMIOIHIET aHAINU3 OITHOOK.

OneHka «XOpPOILOY» CTABUTCS, €CIU O0YYarOIIUICs BBIMOJHUI TPeOOBaHUS K OICHKE
"5", HO momyuieHsl 2-3 HeaoYeTa.

OneHka «yJ10BJIeTBOPUTEIbHO» CTABUTCS, €CJIM OOYyYAIOIINNACS BHIMOIHUI paboTy HE
MOJTHOCTHIO, HO 00OBEM BBITIOJTHEHHON YaCTH TaKOB, YTO MO3BOJISICT IMOJIYYHThH MPABUIILHBIC
pe3yJIbTaTHI U BBIBOBI; B XOJE MTPOBEICHUS paO0OThl OBUIH JOMYIICHBI OIIIHOKH.

OneHka «HeyJA0BJETBOPUTEIbHO» CTABUTCS, €CIIM O0yYaOIIUICs BBIMOJIHUI paboTy
HE MOJIHOCTHIO I 00bEM BBIMOJIHEHHON YacTH pabOThl HE TTO3BOJISIET CAENATh MPaBUIIBHBIX
BBIBOJIOB.



IlepeueHnsb NpakTHYECKUX PadoT

Konunye-
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¢dopme 3HD»
Tema 11.2. Pa3- | JlabopaTtopHas pab6ora No2 «Co3znanue 6a3bl JaHHBIX B Cpejie 2
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IIpakTuyeckas padora Ne 1. IlpoexkTupoBaHue peIAMOHHON CXeMBbI 0a3bl
nanHbix B cpeae CYB/I.

Heab padoTsl: mpuoOpeTeHNEe MPAKTUISCKUX HABBIKOB aHANIN3a MPEAMETHON 00JIaCTH, UH-
(hopMalMOHHBIX 3a/1a4 U MOCTPOCHUS KOHILIETITYaJIbHOM MOJeNn 6a3bl JaHHbIX.

TEOPETHYECKHH MATEPHAJT

[Tpu IpOEKTHPOBAHUYU CUCTEMBI 0OpAaOOTKH TAaHHBIX UMEHHO JIaHHBIE U MHTEPECYIOT HAC B
nepByro ouepenb. [Ipuuém Oosbliie Bcero Hac MHTEpECYeT opranu3anus JaHHbIX. [IoMouyb MOHATE Op-
TaHW3aLMUI0 JaHHBIX, IPU3BaHa WH(OPMAIIMOHHAS MOJIENb PEaIbHOTO MHUpPa, Ha KOTOPOH U OCHOBaHA
CUCTEeMa aBTOMAaTH3UPOBAHHOI 00pabOTKH TaHHBIX.

YroObI MOHATH MPOLIECC ITOCTPOCHUS HHPOPMALMOHHON MOIETH, HEOOXOAMMO 3HATH P TEP-
MHUHOB, KOTOPbIE PUMEHSIOTCS IPU OMHCAHUU U TIPECTaBICHUN JaHHBIX:

Ba3za nannbix — (b/I, database) - mouMeHOBaHHAsI COBOKYITHOCTh CTPYKTYPHUPOBAHHBIX JIaH-
HBIX, OTHOCSIIIIUXCS K OINpe/Ie]ICHHON MpeIMEeTHON 00IacTH.

IIpeameTHast 06J1aCTh - HEKOTOPAsi YaCTh PEATBHO CYIIECTBYIOLIEH CHCTEMBI, ()YHKIIMOHH-
pyrolas Kak camocToaTenbHas equHuia. [lomHas npenMerHas 061acTh MOXKET MPEACTABIATh COO0M
HSKOHOMHKY CTPaHBI WM IPYIIIbI COIO3HBIX TOCYAApPCTB, OJTHAKO HA MPAKTUKE I WH(POPMAIIMOHHBIX
cUCTeM HauOoJIblllee 3HAUCHUE UMEET ITpeIMeTHas 00JIacTh MaciTaba OTAENbHOTO MPEIPUITHS WIN
KOpHOpaLyH.

Cucrema ynpasiienusi 6azamu aanubix (CYB]]) - KoMIUIEKC MpOrpaMMHBIX U SI3BIKOBBIX
CpeACTB, HEOOXOIUMBIX ISl CO3/IaHUs U MOAUDUKALIUU 6a3bl OaHHbIX, TOOABICHUS, MOIU(DUKAIIH,
ylajaeHus, Moucka u ordopa uHbopMaluu, NpeacTaBleHuss HHOOPMALIUK HA PKpPaHEe U B MEYATHOM
BUJIC, Pa3TPaHUYCHUS TPaB IOCTYyNa K HH(GOPMAIINH, BHIIOTHEHUS APYTHX ONEparuii ¢ 6a30i.

Peassumonnast B/I - 0oCHOBHOI TUIT COBPEMEHHBIX 6a3 danHbix. COCTOUT U3 TAOIUIl, MEXTY
KOTOPBIMHM MOTYT CYIIIECTBOBATbH CBSA3H 110 KJIHOYEBBIM 3HAYCHUSIM.

Tadoauua dasze dannsix (table) - perynspHas cTpykTypa, KOTOpas COCTOUT U3 OJAHOTHITHBIX
CTpOK (3amuceit, records), pa30oUTHIX Ha cTONOIHI (1o, fields).

B Teopun pensuuoHHBIX 6a3 0aHHbIX CAHOHUM TaOIUIlBI - oTHOIIEHHUE (relation), B kKoTopoM
CTpOKa Ha3bIBACTCSI KOPTEXKEM, a CTOJIOEI HAa3bIBACTCSI ATPUOYTOM.

B koHuentyanpHOM Moaenu pensiuuoHHOW bJl aHamorom TaGmuibl SBISIETCS CYIIHOCTD
(entity), ¢ onpeieIeHHBIM Ha0OPOM CBOWCTB - aTpUOYTOB, CIOCOOHBIX PUHUMAThH OTIPE/ICIICHHBIC 3HA-
uyeHus (HabOp IOMYCTHMBIX 3HAUCHUIT - TOMEH).

KiroueBoii anemenT Tabnuiibl (kirod, regular key) - Takoe ee moste (poCcToil K04 ) WA CTPO-
KOBO€ BbIpakeHHE, 00pa30BaHHOE U3 3HAYCHUH HECKOJIBKHUX IMOJIEH (COCTaBHON KIIH0Y), IO KOTOPOMY
MOKHO OTIPEJICTUTh 3HAUCHUSI APYTHUX TOJIEH JIJIs1 OJHOM MIIM HECKOJIBKUX 3anucei Tadauisl. Ha mpaxk-
THKE JUIS UCTI0JIb30BaHUs KITF0UEel CO34at0TCsl MHICKCHI - CITy>keOHast HH(opMaIys, coaepikarias ymno-
PAIOYCHHBIE CBEICHUS O KIIFOUEBbIX 3HAUCHUSAX. B pensiinoHHOM Teopuu 1 KOHLENTYaaIbHOW MOETN
noHATHE "KJII0Y" MPUMEHSeTCs Ul aTpUOYTOB OTHOLICHHSI WIIM CYIIHOCTH.

IMepBuunblii K04 (primary Key) - riaaBHbIN KIIOYEBOM 3JIEMEHT, OHO3HAYHO UIACHTH(H-
LUPYIOIUHI CTPOKY B Tabuie. MoryT Takke CyIecTBOBaTh allbTepHaTHBHbIHN (candidate key) u yHu-
KaJbHBIN (unique key) kirouu, ciiykalie Takxke 1 HASHTUPUKAUU CTPOK B TaOIHIIE.

B pensumonHo Teopun NepBUYHBIN KITI0Y - MUHUMAaJIbHBII Ha0Op aTpuOyTOB, OJTHO3HAYHO
UACHTUDUIHPYIONIHA KOPTEX B OTHOIIICHHUH.

B xoHIenTyanbHOM MOAETH NEPBUYHBIHN KITI0Y - MUHUMAaJIbHBIN Ha00p aTprOyTOB CYITHOCTH,
OJIHO3HAYHO MICHTU(UIUPYIOUINI 3K3EMIUISIP CYITHOCTH.

Cas3p (relation) - ¢pyHKIMOHABHAS 3aBHCUMOCTD MEXY 00beKTaMH. B pensiuoHHbIX 6a-
3ax 0aHHbIX MEXIY TaOJIMIIaMU YCTaHABIMBAIOTCS CBSA3M IO KJIIOYaM, OJWH U3 KOTOPBIX B IVIaBHOM
(parent, poAUTENbCKOI) TaONIHUIIE - TEPBUYHBIN, BTOPOI - BHEIIHUH KITt0Y - BO BHeHeH (child, nouep-
Hel) Tabnuile, Kak MpaBuio, NEPBUYHBIM HE SBIISETCS U 00pa3yeT cBsA3b "onuH ko MHOorum" (1:M). B
cllyyae MEpPBUYHOTO BHELIHETO KJII0Ya CBA3b MEXIy TaOuiuIamMu uMeeT Tul "oauH K ogHomy" (1:1).
Nudopmanus o cBsA3gx coxpansercs B 6a3e 1aHHBIX.



Buemmnuii xkirou (foreign key) - kiiroueBoid eMEHT MOAYUHEHHOW (BHEIIHEH, JOYCpHE)
Ta0JINILIbI, 3HaYEHHE KOTOPOTO COBIAJAET CO 3HAUEHHEM EPBUYHOTO KJIt0UYa INIaBHOM (POJUTENHCKOM)
TaOJUIIBI.

Cceunounas nenoctHocTh AanHbIx (referential integrity) - mabop npaBuii, 006ecreUnBaIOIIMX
COOTBETCTBUE KIIIOUEBHIX 3HAYECHUH B CBSI3aHHBIX TAOIHIIaX.

Xpaunumbie mporueaypsl (Stored procedures) - mporpaMMHbBIE MOIYJIH, COXpaHseMbIe B Oase
JAHHBIX IS BBITOJIHEHUS OTIPEICIICHHBIX OIepaluii ¢ mHpopMarueit 6asol.

Tpurrepsi (triggers) - xpaHuMbIe TPOLEAYPhI, 00ECIICYMBAIOIINE COOTIOICHUE YCIOBUM CChI-
JIOYHOM IIEJIOCTHOCTH JIaHHBIX B ONEPALMAX U3MEHEHUS NEPBUUYHBIX KIHOYEH (BO3MOXKHO KaCcKaJHOE
M3MEHEHUE JaHHbBIX ), yIaJeHUH 3aIiceil B TIaBHOM Tabnuile (KackaJHoe yJaleHue B TOYepHHUX Tao-
TuIax) ¥ 100aBIeHUN 3aUCeH U H3MEHEHUH JAaHHBIX B JIOYSPHHUX TaOIUIIax.

Pennukanus 06a3bl JaHHBIX - CO3/JaHUE KOMUI 0a3bl TaHHBIX (PEIUIHK), KOTOPbIE MOTYT O0OMe-
HUBAThCS OOHOBJISIEMBIMH JIAHHBIMH WJIH PEILTUIIUPOBAHHBIMEH (DOpMaMHU, OTYETAMU WM JPYTUMU
00BEKTaMU B pe3yJIbTaTe BHIIOJHEHUS MPOIEcca CUHXPOHU3AINH.

Tpanzakus - uamMenenue nHpopManuu B 6a3e B pe3ybTaTe BHIMOTHEHHS OJJHOW ONepaiuu
WJIH UX MOCJIEIOBATEIbHOCTH, KOTOPOE JIOJIKHO OBITH BBIIOJIHEHO MMOJHOCTHIO HIIM HE BBHITIOJIHEHO BO-
obmie. B CYB/I cymiecTBYIOT CrieliHaabHbIC MEXaHH3MbI 00€CIICUCHHSI TPAH3AKIINH.

SI3eik SQL (Structured Query Language) - yHuBepCasbHBIiA A3bIK pabOThI ¢ 0a3aMH JaHHBIX,
BKJTIOYAIOIINI BO3MOXKHOCTH €€ CO3[aHts, MOJU(PHUKAIINN CTPYKTYPbI, 0TOOpa TaHHBIX 10 3aIPOCaM,
Moaudukanuu napopmanuu B 6a3e U Mpoure onepanuy MaHUIyTUpOBaHus 0a301 TaHHBIX.

Null - 3HadeHue mosst TaOIUIIBI, TOKA3bIBAOIIEE, YTO WHPOPMAIHS B JAHHOM II0JIe OTCYT-
cTByeT. Pa3penieHne Ha BO3MOKHOCTH CyIllecTBOBaHUs 3HaueHus Null MoxeT 3aaBaThCs s OT/IENb-
HBIX TOJICH TaOIUIIbI.

AIMHUHHCTpPATOp 6a3bl JaHHBIX (AB/]) — 11110, WU IPYIIA JIUL, YITOJHOMOYEHHBIX Ha Be-
nenue b/l (momudukamus cTpykTypsl U conepkanus b/, akTHBH3amus 10CTyna mojb30BaTeIIeH, BbI-
MIOJIHEHUE IPYTUX aIMUHUCTPATUBHBIX (DYHKIIHI, KOTOPBIE 3aTParuBarOT BCEX MOJIb30BaTENEH).

bank panneix (bn/l) — cucrema CrienuagbHO OPTaHU30BAHHBIX JAHHBIX, MPOrPAMMHBIX,
SI3BIKOBBIX, OPTaHU3AIMOHHBIX U TEXHHUUECKUX CpeACTB. [IpeaHa3HaueHHbIX IS LIEHTPAIN30BaHHOTO
HAKOIUIEHUS U KOJJIEKTUBHOTO MHOT'OLIEJIEBOTO UCIIOJIb30BAHUS JAHHbIX.

BHewnsisi cxemMa — npe/ICTaBlICHUE TAHHBIX C TOYKHU 3PEHUS MOIb30BATENs UM PUKIATHON
MIPOTPaMMBI.

BuyTpennsis cxema — pusudeckasi CTpyKTypa JaHHBIX.

Jloruyeckas crpykrypa b/] — onpenenenue bJl Ha pusnuecku He3aBUCUMOM YpPOBHE.

Mopenb KoHUEeNTyaJAbHas (UHPON02UYECKAs) — OTIMCAHUE TIPEIMETHON 00JIaCTH, BBITION-
HEHHOE C UCIOJIb30BAHUEM €CTECTBEHHOTO SI3bIKa, MAaTEMAaTUUECKUX BBIPAKEHUM, Tabnull, rpadoB 1
JIPYTUX CPEJCTB, MOHSATHBIX BCEM JIIOJISIM, paOOTAIONIUM HaJl TPOSKTUPOBAHUEM 0a3bl JaHHBIX.

Monean ¢pusngeckas — onpenesstonmas pa3MeneHue U CrocoObl MOUCKA JaHHBIX HA BHEIII-
HUX 3anoMuHarommx ycrpoiicrax CYB/I.

Hopmanu3zanus — npeicTaBieHue CIOKHBIX CTPYKTYpP JAaHHBIX (JIOKYMEHTOB) B BUJIE JIBY-
MEPHBIX TaOIHUIl (OTHOIIECHUH).

IIpoexTupoBanue b/] — ynopsgoueHHbIN (pOpMaTN30BaHHBIN MPOIECC CO3/IAHUS CUCTEMBI
B3aMMOCBSI3aHHBIX OMHCAHUIN - TAKUX MOJIeTe peIMETHON 00JIacTH, KOTOPBIE CBSA3BIBAIOT ((pukcH-
PYIOT) XpaHUMBIE B 0a3e JaHHbIE ¢ 00BEKTaMH ITPEAMETHOM 00JIACTH, OMTMCHIBAEMBIE STUMU JTAHHBIMH.

Pacnpenenennast b/ — COBOKynmHOCTh 0a3 JaHHBIX, KOTOpbIE 00padaThIBAlOTCS U YIIPABIIs-
I0TCA 10 OT/AENBHOCTH, @ TAK)KE MOTYT Pa3eNiaTh HH(OPMALIHIO.

O0BbeKTOM Ha3BIBACTCS PJIEMEHT HHPOPMAIIMOHHOW CHCTeMBI. B pensinoHHol Teopun 0a3
JAHHBIX OOBEKT Ha3bIBaeTCs Takxke cyugHocmuro. OOBEKT MOXKET OBITh peasIbHBIM, HAIPUMED - YeIlo-
BEK, KaKoi - MO0 MpeIMeT WM HACENEHHBIM MYyHKT, U aOCTPAKTHBIM - COOBITHE, CUET MOKYIMATENs
WJTU KypC U3y4aeMbIi CTy/ICHTAMU.

Knaccom 06vexmos Ha3pIBa€TCSA COBOKYITHOCTh 0OBEKTOB, 001aIAI0IIUX OJIMHAKOBBIM Ha00-
pom cBoCTB. OOBEKTHI U UX CBOMCTBA SBJISTFOTCS TIOHSITHSMU peabHOTO MUpa, B Mmupe nndopmanuu,
CYUIECTBYIOIIIEM B MIPEJICTABICHUH MTPOTPAMMHUCTA CBOMCTBAa 0OBEKTOB HA3bIBAIOT aTpUOyTaMHU.



ATpHOYT - 5T0 HHPOPMALIMOHHOE OTOOpaKeHHUE CBOMCTB 0O0bekTa. Hanpumep, KiIueHT Ma-
ra3uHa, IPOAAOLIEr0 aBTOMOOMIIN, UMEET Takue aTpuOyThl, Kak (GaMHUIIUIO, UMsI, OTUECTBO, aJIpec, U
BO3MOYKHO, MJICHTH(PUKAMOHHBIA HOMEp. ATpUOYT Npu peanu3anuyd MHPOPMAITMOHHON MOJeNH Ha
KaKoM-JIH00 HocuTene MH(POPMaLMU YaCTO HA3bIBAIOT 21€MEHMOM OAHHbIX, NOJeM OAHHbIX WIN IPO-
CTO noaem.

JloMeHoM HazbIBaeTCsi HAOOp 3amuceil JaHHBIX OJHOIO THIIA, OTBEYAIOIIHUX [OCTABICHHBIM
YCIIOBHSIM.

1. Knaccudukauus 6a3 1aHHbIX

ITo TexHosorum 00padOTKM AaHHBIX 0a3bl JaHHBIX MOAPA3JEISIIOTCS HA LIEHTPAJIN30BaH-
HBIE U PACIIPECICHHBIE.

HenTpanu3zoBanHas 0a3a JaHHBIX XPAHUTCS B IaMATU OAHON BBIYMCIUTEIBHON CUCTEMBI.
Ota BBIYMCIMTENbHAS CUCTEMA MOXET OBbITh MAIMH(peiiMoM - Torga 1ocTyn K Hed opraHusyercs ¢
WCIOJIH30BAHNEM TEPMUHANIOB - WK (haiIOBBIM cepBepoM JoKaiabHOH cetu T1K.

PacnpenesienHas 0a3a JaHHBIX COCTOUT U3 HECKOJIBKUX, BO3MOXHO, IIEPECEKAIOIIUXCS NN
Jaxe TyOJMPYIOUIUX APYT Apyra 4acTei, KOTOpbIe XpaHATCs B pa3nuyHbix DBM BbruMciuTensHOM
cetu. PaboTa ¢ Takoil 6a30if OCyIIECTBIIETCS C IOMOIIBIO CUCTEMBI YIPABIECHUS PACHpPENeICHHON
6a3oit nanubix (CYPB/).

ITo criocoby nocTyma K 1aHHbIM 0a3bl JaHHBIX Pa3/eAIOTCs Ha 6a3bl IAHHBIX € JTOKAJIbHBIM
AOCTYIOM 1 0a3bl JAHHBIX C CeTEBBIM JOCTYIIOM.

Jl1st BceX COBpEMEHHBIX 0a3 JaHHBIX MOXKHO OpPraHW30BaTh CETEBOM JIOCTYI ¢ MHOI'OIOJIb30-
BaTEJIbCKUM PEXUMOM PabOTHI.

IlenTpannzoBaHHbIe 6a3bl JAHHBIX C CETEBBIM JOCTYIIOM MOTYT UMETh CIIEIYIOILYIO apXUTEK-

Typy:
(haiin-cepsep;
— KJIMEHT-cepBep 0a3bl JaHHBIX;
— "TOHKUU KIUEHT" - cepBep MPUIIOKEHUH - cepBep 0a3bl JaHHBIX (TPEXYpPOBHEBAs apXUTEK-
Typa).
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Puc.1. Cxema pabotsl ¢ B/] B 1okanbHOM ceTH ¢ BbIIEIECHHBIM (haliJIOBBIM CEPBEPOM

daiiua-cepBep. Apxutektypa cucteM BJl ¢ ceTeBbIM TOCTYNOM MPEANOaracT BbIACICHUE
OJTHOW M3 MalIMH CEeTH B KauecTBe LeHTpalbHOM ((ailnoBslii cepBep). Ha 3TOT KOMIBIOTEp yCTaHaB-
nuBaetcs onepanronHas cucrema (OC) nmst BeleNneHHOTo cepBepa (Hanpumep, Microsoft Windows
Server 2003). Ha HeM jxe XpaHUTCSI COBMECTHO MCIIONIb3yeMasi IieHTpanu3oBaHHas b/l B Buje oaHOTo
WM rpynnsl aitnos. Bee apyrue KoMnbroTephl CETH BBIIOIHAIOT GYHKIMH pabOoUnX CTaHIMHI (MOTYT
paborats B OC Microsoft Windows 2000 Professional unu Microsoft Windows 98). ®aiinsl 6a3bl
JAaHHBIX B COOTBETCTBUU C MOJI30BATEILCKUMU 3alpOCcCaMt MepeaatoTcsl Ha padoune CTaHIuu, T1ie U
pou3BoaAnTCs 00padoTka nHpopmanuu. [Tpu 607b1I0N HHTEHCUBHOCTH JOCTYIA K OAHUM U TEM Ke
JTAHHBIM [TPOU3BOIUTENBHOCTh HH(OPMAILIMOHHOM cucTeMbl nagaet. [lonbp3oBaTenu MOTYT co3AaBaTh
Takke JIokanbHble bl Ha pabounx CTaHIUAX.

Tlepenaaa o'roSpaHHmX o Eanpacy,ua}n{h\x

BHA

cepEER

cIIO - ===y

cepEe- e —

pont EIT

Puc. 2. Cxema pabotsl ¢ B/l B apxurekrype "Knuenrt-cepsep”

Dafmo-




Kauenrt-cepBep. B 3T0i1 apxutekrype Ha BBIICTICHHOM cepBepe, paboTaroIeM Mol yIpaBiie-
HUEM CEPBEPHOM OIepalliOHHOM CHUCTEMBbI, YCTaHABIMBAETCS CIEIMaIbHOE MporpaMMHoOe obecrieye-
uue (I10) - cepsep B/1, nanpumep, Microsoft SQL Server nnu Oracle. CYB/] noapasnensercs Ha 1Be
4acTU: KIMEHTCKYIO U cepBepHyro. OcHoBa paboTsl cepBepa b/l - ncnonb3oBaHue A3bIKa 3aIPOCOB
(SQL). 3anpoc Ha sa3sike SQL, nepenaBaeMsblil kaueHTOM (paboyeit ctanuueit) cepsepy b1, mopox-
JlaeT IOMCK U U3BJICUEHHUE IaHHBIX Ha cepBepe. V3BieueHHbIe TaHHbIe TPAHCIIOPTUPYIOTCS IO CETH OT
cepBepa K KIMEHTY. TeM caMbIM, KOJIMYECTBO MepeaBaeMoil o ceTd MHPOPMALUU YMEHBILIAETCS BO
MHOTO pas.

TpexypoBHeBasi apxutekTypa QyHkiuuonupyer B Uatpaner- u Murepuer-cersix. Knuent-
ckast 9acTh ("TOHKHUI KJIMEHT'"), B3aMMOICHCTBYIOIIAS C IMOJIb30BaTeleM, peacTaniseT coooir HTML-
crpanuiy B Web-6paysepe nu6o Windows-nipunoxenue, B3aumojeicTyromee ¢ Web-cepBucamu.
Bces mporpaMMmHasi Iorvka BEIHECEHA Ha CepBEp MPHIIOKEHUN, KOTOPBI obecrieunBaeT (opMHUpOBa-
HUE 3aIpOCOB K 0a3e JaHHBIX, IEpelaBacMbIX Ha BHIMOJIHEHUE cepBepy 0a3 naHHbX. CepBep mpuo-
KeHUH MokeT ObiTh Web-cepBepoM WM crienmuaM3upoBaHHOM mporpammoint (Hampumep, Oracle
Forms Server).

Cepnep coprep ]
(o s TIPHIOKEHHH TOHKHH KTHeHT
{(Web-ceprep)
4| Webceppre |, | Web-mm
Basel japHer (€ 7 WH P Windows-
TpOrpamMa TIDHIOKEHHE

Puc. 3. Cxema pabotsl ¢ B/l B TpexXypoBHEBOI1 apXUTEKType

Ilo Tunmy ucnoJib3yemoii moaesn daHHbIX. b/] MoxeT ObITh OCHOBaHa HAa OJAHOW MOJIEIH
WM Ha COBOKYITHOCTH HECKOJBKHMX Mojenei. JIioOyro MoJenb TaHHBIX MOKHO pacCMaTpHUBATh Kak
00BEKT, KOTOPBIN XapaKTepU3yeTCss CBOMMH CBOMCTBaMHU (ITapaMeTpaMu), U HaJ Heil, Kak HaJl 00beK-
TOM, MOKHO ITPOU3BOAUTH KaKue-JIn00 JACUCTBUSI.

CylecTBYIOT TpU OCHOBHBIX THIIA MOJENEHN TaHHBIX — PEISLUOHHAs, HEPAPXUUECKAs U CEeTe-
Bas.

PessinnoHHast Mojiesib. TepMuH «pesuuoHHbIi» (0T TaTuHCKOTrO relatio — otHomeHue) yka-
3BIBAET, MPEXKJIE BCErO, HA TO, YTO TaKasi MOJIENIb XPAHEHHUSI TAHHBIX TOCTPOCHA HA B3aMMOOTHOILIEHUHT
COCTaBJISIONINX ee yacTel. B mpocTeiiiiem ciydae oHa mpecTaBiseT coO0i TByXMEpHBI MacCUB HIIN
JBYXMEPHYIO TaOJIUILy, a MPU CO3/IAHUU CIIOKHBIX MH(OPMAITMOHHBIX MOJIENIEH COCTaBUT COBOKYII-
HOCTh B3aMMOCBSI3aHHBIX Ta0nuil. Kaxxaast cTpoka Takoi TaOiHIIbl Ha3bIBAECTCS 3aMUCHI0, 4 CTONIOCI] —
MOJIEM.

PensinimonHast Mozienib TaHHBIX UMEET CIEAYIOIIME CBOWCTBA:

— Kaxaprit seMenT TaOJIHIBI — OUH 3JIEMEHT JaHHBIX.

— Bce nons B Tanuiie SBISIOTCS OAHOPOIHBIMU, T.€. HMEIOT OJHMH THIIL.

— Kaxoe none umeer yHUKaJIbHOE UMSI.

— OnuHaKOBBIE 3aITUCH B Ta0JIUIIE OTCYTCTBYIOT.

— Topsimok 3amuceit B TabJIn1Ie MOKET OBITh TPOU3BOJILHBIM M MOKET XapaKTEPU30BaATHCS KO-
JIMYECTBOM IOJIeH, TUIIOM JAHHBIX.

Homep corpya- damu- 3apniara Homep otnena
HHMKA s
1 WBanos 1000 1
2 Ilerpos 2000 2
3 Cumopon 3000 1

Puc. 4 PensumonHas MOIeIb JAHHBIX



Hepapxuueckasi moaensn. Mepapxudeckas moaens bl npeacrasiser co0oif COBOKYITHOCTh
3JIEMEHTOB, PACIOJI0KEHHBIX B MOPAAKE MX NOJYMHEHHS OT OOIIEro K 4aCTHOMY M 00pa3yIoIIuX Ie-
peBepHyTOE niepeBo (rpad). JlaHHas MOAETh XapaKTepU3yeTCsl TAaKUMH IapaMeTpaMu, Kak YpOBHH,
y3i1bl, cBsA3H. [IpuHIMI pabOThl MOAEIH TAKOB, YTO HECKOJIBKO Y3J10B 00Ji€e HU3KOIO YPOBHS COEIU-
HSIFOTCS TIPH IIOMOIIIM CBSI3U C OJIHUM Y3JI0M 00Jiee BBICOKOT'O YPOBHSI.

V3en — uHpopMalMoOHHAs MOJIEINb JIEMEHTa, HAXOAIIErocsl Ha JAHHOM YPOBHE UEPapXUH.

CBolicTBa HEPapXUUECKON MOJEIN JAHHBIX:

— HeckoapKo y3710B HU3LIETO YPOBHSA CBA3aHO TOJBKO C OJHUM Y3JIOM BBICIIETO YPOBHH.

— Hepapxuueckoe 1epeBO UMEET TOJIBKO OJJHY BEpPLUINHY (KOPEHb ), HE TOJUUHEHHYIO HUKAKO!
JIPyroi BepIlUHE.

— Kaxmprit y3en umeer cBoe uMsi (MICHTHPUKATOP).

— CymecTByeT TOJIBKO OJIMH IyTh OT KOPHEBOM 3anucH K 0oJiee YaCTHOM 3aIuCH JaHHBIX.

(rgen

Ora_Homep | Org_Pasmep | Ora_iapn

HauaneHue COTPYHHIN

Hay_Homep | Hay Mma | Hay_Tenedr Cotp_Homep | Cotp Mma | Cotp_dapn

Puc.5 HUepapxuueckas MOJI€Ib TaHHBIX

CeteBast mogesib. CeteBast mozenb b/] moxoxka Ha mepapxuueckyro. OHa UMeEET Te Ke OC-
HOBHBIE COCTaBJIsIOIIKE (y3€l, YPOBEHb, CBS3b), OJIHAKO XapaKTep WX OTHOIIEHUM MPUHLUIHAIBHO
nuHOU. B cereBoil Moaenu npuHaTa cBOOOAHAS CBSI3b MEX]Y 3JIEMEHTAMU Pa3HbIX YPOBHEH.

PaboTamT B 0TRENE

1

| OTREN | | CoprnHMKml | Ha‘-laﬂbHMK|

COCTOMT W3 COTRYJHUKOE

MmeeT Ha4aneHMER

Puc. 6 CereBas Mozeinp TaHHBIX

I11. IlpoexkTHpoBanue 6a3bl JAHHBIX
Kuznennsiii nuka BJI. Kax u m000ii nporpaMMHBIi IpoayKT, 6a3a JaHHBIX 00J1agaeT coo-

CTBEHHBIM ku3HEHHbIM 1ukIoM (JKLIB/I). ['maBHOI1 cocTaBmstomieil B )ku3HeHHOM 1ukie b/l ansercs
co3JlaHHe eTUHON 0a3bl TaHHBIX M IPOTrPaMM, HEOOXOUMBIX JJ1s paboThl. JKU3HEHHBIN UK CUCTEMBI
0a3bl JAHHBIX ONpeAeNseT U KU3HEHHBIA UK Bceld NTHPOPMAIIMOHHON CHCTEMBI OpraHU3aINH, T0-
CKOJIbKY 0a3a JJaHHBIX ABJseTCS (yHJaMEHTAIbHBIM KOMIIOHEHTOM MH()OPMAIIMOHHON CUCTEMBI.
JKIIB/I BrrouaeT B cedsi Cenyroue OCHOBHBIE TaIlbl

- IUTAHUPOBaHME Pa3pabOTKU 0a3bl TaHHBIX;
— - ompezeneHue TpeOOBaHUN K CUCTEME;
— - cOop u aHayn3 TpeOOBAaHUI MOJIb30BaATENEH;
— - IPOEKTUpPOBaHHUE 0a3bl TaHHBIX:

KOHIIETITyaJIbHOE MPOEKTUPOBAHKE Oa3bl JAHHBIX;

JIOTUYECKOE MPOEKTUPOBAHNE 0a3bl TaHHBIX;

¢u3nveckoe MpoeKTUpoBaHUEe 0a3bl TaHHBIX;
— pa3paboTKa MPUITOKECHHIA:
— TPOEKTUPOBAHUE TPAH3AKIIMI;
— TPOEKTUPOBAHUE MOJIH30BATEILCKOIO HHTEPPeiica;
— peanusanus;
— 3arpyska JaHHBbIX;



TECTUPOBAHUE;
— DKCIUIyaTalus U COMPOBOXK/ICHUE:
— aHanu3 QyHKIMOHUPOBAHUS U MOAIEPKKA HCXOIHOTO BapuanTa b/I;

ajlanTanus, MOJEpHHU3AIMS U MTOAEPKKA MepepabOTaHHBIX BAPUAHTOB.
3aech mpexacrabiieH nepeueHb ocHOBHBIX dTanoB JKLBJ[. EcrectBeHHO, 4TO KOHKpETHOE
HAIMOJIHEHUE Ka)KJOro 3Tara B 3HAUMTEIbHON CTENEHU 3aBUCHUT OT CIIOKHOCTH pa3padaThIiBaeMOro
MpoayKTa. J[Jsi MaJIbIX K€ MPUIOKEHU ¢ HEOOIBIITNM KOJIMYECTBOM IOJIH30BATENICH U B HEKOTOPBIX
JIPYTUX YaCTHBIX CIy4dasix, HA00OPOT, KU3HEHHBIA UK 0a3bl JTaHHBIX MOXKET OBITh 3HAYUTEIHHO
YIPOILEH B PE3YIBTATE KOPPEKTUPOBKHU COAEPKAHUS OTAEIbHBIX 3TAOB.

Ili1anupoBanue pa3padoTKu 0a3bl JaHHBIX

CopepxaHue JaHHOTO 3Tana — pa3paboTKa CTPATErMYECKOro IJIaHa, B MPOLecce KOTOPO
OCYILIECTBIISICTCS MPEABAPUTEIHLHOE TUIAHUPOBAHUE KOHKPETHOW CHUCTEMbI yIpaBieHHs 0a3aMu JaH-
HbeIX. O0mas nHpopMaIoOHHAs MOJIENb, CO3/IaHHAs Ha 3TOM IIare, JI0JDKHA ObITh BHOBb TPOAHATH3H-
pOBaHa U, eclii HY’KHO, U3MEHEHa Ha MOCJeIyIOIIeM dTare, dTarne pa3paboTKu MPOEKTa peaaTnu3alui.

[TnaaupoBaHue pa3pabOTKU 0a3bl JAHHBIX COCTOHUT B OMPEICICHUN TPEX OCHOBHBIX KOMIIO-
HEHTOB: 00beMa paboT, pecypcoB U CTOMMOCTH IpoekTa. [InanupoBanue pa3paboTku 6a3bl JaHHBIX
JIOJKHO OBITH CBSI3aHO C OOIIEH cTpaTerneil mocTpoeHus HHGOPMAIMOHHON CUCTEMBI OPTaHU3aIIHH.

Baxnoif yacThio pa3paboTKu CTPATErHuecKoro IjlaHa sIBISIeTCS MPOBEpKa OCYIIECTBUMOCTH
IIPOEKTA, COCTOAIAs U3 HECKOJIBKUX YaCTEeH.

[lepBas yacTp — npoBEpKa TEXHOJOTUUYECKON OCYIIECTBUMOCTU. OHA COCTOUT B BBIACHEHUU
BOIIPOCA, CYIIECTBYET JH 000pyJOBaHME W MPOTPaMMHOE O0ecIeyeHne, yAOBIEeTBOpstoliee HHPOP-
MaIMOHHBIM TOTPEOHOCTSIM (PUPMBI.

Bropas yacte — npoBepka onepauruoHHONW OCYIIECTBUMOCTH — BBISICHEHHE HaJW4us dKC-
MEePTOB U MepCoHala, HeOOXOAUMBIX it padboTsl B/I.
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Puc 7. Dramnbl npoekTrpoBaHus 0a3bl JAHHBIX

TpeTbss yacTh — HpOBEpPKAa 3KOHOMHUYECKOHU 11€71€CO00Pa3HOCTH OCYIIECTBICHHUS MPOEKTA.
IIpu nccnenoBanum 3ToM NMpoOiIeMbl BECbMa BaXKHO JaTh OLIEHKY pALy (PakTopoB, B TOM YHCIE U Ta-
KHUM:
— 11e71ec000pa3HOCTh COBMECTHOT'O MCIIOJIb30BaHMS JAHHBIX PAa3HBIMU OT/ENIaMH
— BEJIMYMHA PUCKA, CBA3aHHOI'O C peanu3aliieil cucreMbl 0a3bl TaHHBIX;
— OXHUAaeMas BbITOZla OT BHEAPEHUS MOUIEKAIINX CO3/1aHUI0 TPUIIOKEHNI;
— BpeMs OKYITaeMOCTH BHeApeHHOU b/I;
— BIMSIHME cHcTeMBbl ynpasieHus b/l Ha peann3anuio JOITOBPEMEHHBIX IIJIAHOB OpraHu3a-
LUH.
[TnanupoBanue pazpaboTKu 0a3 JaHHBIX TAKKE JOJDKHO BKIIIOYATh pa3pabOTKy CTaHIapTOB,
KOTOpBIE OMpPENENsIOT, Kak Oy/leT OCYHIeCTBIATbCA cOOp JaHHBIX, KAKUM OyneT ux ¢gopmart, Kakas
notpelyeTcst TOKyMEeHTaIMs, Kak Oy/IeT BBITOIHATHCS MPOSKTUPOBAHKUE U peaTu3aIisl PHI0KEHHH.



Jlnist MoA/IepKKY TTAHUPOBAaHUS pa3paboTKK 0a3bl TaHHBIX MOXKET OBITh CO3[aHa KOpIopa-
THUBHAs MOJENb JaHHBIX, IMEIOIIAs BU] yrpolieHHoi ER-anarpaMmsr.

Ecnu pe3ynbpTar MpoBEpPKH OCYILECTBUMOCTH MPOEKTA OKAa3aJCsl MOJOXKHUTEIbHBIM, MOXKHO
NEePEHTH K ONPEeICHUIO TPEOOBAHUH K ITPOCKTY.

TIPIT02RFIIA (10,53 08 AT €187 — POT PAMMBI 71T PAGOTHI ¢ HHbOpMaLmtetk
351 AaHHBIX
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[SETFI pupermp—
TIPOT PAMMEEIX T ATBIKOBIIX
CPEACTR, HEOHX0AMMELX L
PaboTsi ¢ Gazoi narHbRX

Basa JaHHbIX —
crpyxTypupoBaman
mhoprrania Ha mcke,
cccccccc Byioman
onpeneneH o cxeme

CxemMa §a3b1 JAHHBIX ~ OIHCaH e
MOZIEITH 1T KOHKpeTHOM Garkt

— |

MOJ1ETh JAHHBIX — KOHIENTY AT HOe
omicarme mpeve RO 0fmacTi

Ipeaviertan 061meTs - wacrs peamo
cymecTByIomero Mupa

Puc.8. O6nactu npoeKTUpoOBaHUs

Onpenesnenue TpeGOBaHUM K cUCTeMe

Ha nannom stane HeoOX0IMMO OMPEEIUTh AUATa30H IeHCTBUS MPUIIOKEHUS 0a3bl TaHHBIX,
COCTaB €ro IoJIb30BaTeNel u 001acTi NTPUMEHEHUS.

Omnpenenenue TpeboBaHuii BKItO4YaeT BoiOOp 1eneit bJl, BeisscHeHne nH()OPMALMOHHBIX IO~
TPEOHOCTEH Pa3IMYHBIX OT/AEIOB U PYKOBOIUTENCH PUPMBI U TpeOOBaHHA K 000OPYIOBAHUIO M TIPO-
rpaMMHOMY obecriedenuto. [Ipu sTom Takke TpedyeTcs paccCMOTPETh BOMPOC, CIENYET JIU CO3AaBaTh
pacrpeiesieHHyIo 0a3y TaHHBIX WIH )K€ [ICHTPATM30BAHHYI0, U KaKHE B pacCCMaTPUBAEMOM CUTYyaIluu
MOHAI00ITC KOMMYHHUKAIlMOHHBIE CpelcTBa. HamucaTh KpaTkuii KOMMEHTapui, OMMCHIBAIOIIUI
L[EJTH CUCTEMBI.

[Ipexxae yem MpUCTyNaTh K MPOSKTHUPOBAHUIO MPHIIOKEHUS 0a3bl JaHHBIX, BAXKHO YCTaHO-
BHUTH TPAHUIIBI HCCIIEYEMOM 00JIaCTH U CIIOCOOBI B3aUMOICUCTBUS IPUIIOKEHHUS C IPYTUMHU YaCTSIMU
MH(OPMAIIMOHHON CHCTEMbI OpraHU3allii. DTH TPaHUIIbl JOHKHBI OXBaThIBATh HE TOJIBKO TEKYIIUX
oJib30BaTesieil 1 00JacTu NpUMEHeHHs pa3padaThIBAEMOI CUCTEMBI, HO ¥ OYIyIIUX MOJIb30BaTeNIeH
1 BO3MOJKHBIE 00JIaCTH MPUMEHEHHUSI.

CoOop u aHaIM3 TPeOOBAHMI MOJIb30BaTE/NEH

DTOT »Tam SABJISETCS MPEABAPUTEIBHBIM ITAlOM KOHILENTYalbHOTO MPOEKTUPOBAHUS 0a3bl
nanHbIX. [IpoekTrpoBanre 6a3bl JaHHBIX OCHOBAHO HAa MH(OpPMAIMU O TOW YacTHU OpraHU3alNH, KO-
TOopas OyneT 0OCIyKUBaThCs 0a30il TaHHBIX.

Nudopmannontbie mOTpeOHOCTH BBISICHSIOTCS C MTOMOIIBIO aHKET, ONMPOCOB MEHEKEPOB U
paboTHUKOB (DUPMBI, C TOMOIIIbIO HAOIIOJEHHI 32 1eATEeIHbHOCTHIO IPEANPUSATHUS, & TAK)KE OTIETOB U
dhopm, KOTOPBIMH (pUpPMa MOJIB3YETCS B TEKYIIUNA MOMEHT.

Ha nanHoMm »Tamne He0OX0AMMO CO3/1aTh JIJ1s ce0s1 MOAENb IBM)KEHUS BAXKHBIX MaTepUaIbHBIX
00BEKTOB U YSICHUTB TIpoIecc ToKkyMeHToo0opoTa. [1o kaxk1oMy TOKYMEHTY HEOOXOUMO YCTAaHOBUTH
MEPUOJUYHOCTD UCIIOJIb30BAHUS, ONIPEACTUTH TaHHbIe, HEOOXOAMMBIE JIJISl BBITOJIHEHHUS BBIIEICHHBIX
GbyHKIMA (aHATU3UPYS CYIMIECTBYIOMIYIO U TJIAHUPYEMYIO TOKYMEHTAIIMIO, BRISICHSIOT, KaK MOJTyJa-
€TCsl KX/l 2JIEMEHT JIAHHBIX, KEM MOJy4aeTcs, TJ€ B JAJIbHEUIIIEM UCIOJIb3YETCsl, KEM KOHTPOJIU-
pyercs).

CaMoe mpucTanbHOe BHUMaHUE JOJDKHO OBITh yIEIEHO NyOIupoBaHUI0 WH(GOpMAILUU, BO3-
MOXHOCTH TIOSIBJICHUS JIO)KHOW MH(POPMAIIMH U IPUYMHAM, KOTOPBIE BEAYT K UX MOSBIEHUIO. Takxe
Ha 3TOM 3Tarle KelaTebHO MPeJICTaBUTh O0IIKe MapaMeTPhl CO3/1aBaeéMOi 0a3bl.



B utore cobpanHast nHpopManus o0 Kaxa0i BaXHON 00JacTH MPUMEHEHUS MPHIIOKEHHS U
M0JIb30BATEIBCKOM TPYIINe JOJKHA BKJIIOYATh CIEAYIONIME KOMIIOHEHTBI: UCXOJHYI0O U TeHepHUpye-
MYIO JTOKYMEHTAIIHIO, TOAPOOHBIE CBEJICHUS O BBINOJHIEMBIX TPAH3aKIHMIX, & TAKXKE CIHCOK Tpebo-
BaHUU C yKa3zaHUEM UX MpropuTeToB. Ha ocHOBaHMM Beel 3T0i nH(popMaluu Oy1yT cOCTaBlIEHBI CIie-
nuuKanuu TpeOOBaHUMN MOJIB30BATENCH B BUe HA0Opa JOKYMEHTOB, OIMCHIBAIOUINX JESTEIHHOCTD
MPEANPUATHS C Pa3HbIX TOYEK 3PEHUSI.

dopmanuzanus coOpaHHOM Ha 3TOM dTare HHYOPMAIH MOKET OBITh OBBIIICHA C TIOMOIIHIO
METOJIOB COCTaBJICHUS crieUPHUKAIUil TpeOOBaHUI, K YUCITY KOTOPBIX OTHOCSITCS, HAIPUMED, TEXHO-
JIOTHSI CTPYKTYPHOTO aHAJIN3a U MPOSKTUPOBAHMSL, IUAarpaMMBbI IIOTOKOB JTaHHBIX U rpaduku "BXOJ —
npouecc — BbIXoa'".

[TockoNbKY CHCTEMBI C HEaIeKBATHOW HITM HETIOJIHOM (DYHKITMOHATLHOCTHIO OYIyT JIUIIH pa3-
JpaXkaTh M0JIb30BATENEH, a Ype3MEPHO YBEIMUCHHBIN HA00p PYHKIIMOHATBHBIX BOZMOKHOCTEH BBI3O-
BET CYIIECTBEHHOE YCIIOKHEHHE CHCTEMBI, BAYKHOCTD 3TOT0 3Tara B rpouecce pazpadorku b/l crnoxxHO
MEePEOLICHUTD.

IIpoexTHpoBaHue 6a3bl JAHHBIX

[Tonublil nukn pazpaboTku 0a3bl JaHHBIX BKIIIOYAET KOHLENTYyalbHOE, IOTHYecKoe U Pu3u-
YEeCKOE €€ IPOEKTUPOBAHUE.

OCHOBHBIMU IIENIIMU TPOSKTUPOBAHUSI 0a3bI TAHHBIX SBJISIOTCS:

— TMpeACTaBJICHUE JAHHBIX U CBA3CH MEXy HUMHU, HEOOXOJUMBIX JJIsl BCEX OCHOBHBIX 00J1a-
CTeH MPUMEHEHHS TaHHOTO MPUIIOKEHUSI U JTIOOBIX CYIIECTBYIOLIUX IPYIII €ro MOJIb30BaTeNeil;

— CO3JaHUE MOJIENH JIaHHBIX, CIOCOOHOMN IMOJAJEPKUBATH BBIIIOJHEHUE JIIOOBIX TPEeOYeMBIX
TpaH3aKIUKi 00paOOTKU JaHHBIX;

— pa3paboTKa IpeIBapUTEIbHOIO BapuaHTa MPOEKTA, CTPYKTYpa KOTOPOIro MO3BOJISIET yJI0-
BIICTBOPUTH TPEeOOBaHMUSI, IPEIBSABISEMbIE K TPOU3BOIUTEIBHOCTH CUCTEMBI.

— B coznanuu B/l xak mogenu I[TIpO BoIAENSIOT:

— 00BEKTHYIO (IPEIMETHYIO) CUCTEMY, MPECTABIAIONIYIO ()parMeHT pearbHOr0 MUPA;

— WHGOPMAIMOHHYIO CHCTEMY, OMUCHIBAIOIIYI0 HEKOTOPYIO OOBEKTHYIO CHCTEMY;
JATOJIOTHYECKYI0 CHCTEMY, MPEICTaBISIONIYI0 UH(POPMAIMOHHYIO CHCTEMY C IOMOIIBIO

JTAHHbIX.

Onmumanvuas MOIENb JAaHHBIX JOJDKHA yJOBIIETBOPSTH TAKUM KPUTEPHSIM, KaK: CTPYKTYp-
Hasi IOCTOBEPHOCTh, MMPOCTOTA, BBIPA3UTEIBbHOCTh, OTCYTCTBUE U30BITOUHOCTH, PACIIUPIEMOCTb, 11e-
JIOCTHOCTh, CHOCOOHOCTh K COBMECTHOMY HMCIIOJIb30BaHUIO.

KonuenrtyanbHoe npoekTupoBaHue 0a3bl JaHHBIX

IlepBas da3za mporecca NpOEKTUPOBAaHUS 0a3bl JAHHBIX 3aKJIIOYAETCS B CO3/IaHUM IS aHAJIH-
3UpYEMOH YacTH NPEIIPUITUS KOHYenmyaibHot Mooenu oanusix. [locTpoeHne ee ocymecTBiIseTcs B
OIpeJIeIECHHOM TOpsIIKE: B Havalle CO3Aal0TCsl MOAPOOHBIE MOJETH M0JIb30BaTEIbCKUX MpeCTaBiIe-
HUM TaHHBIX; 3aT€M OHU MHTETPUPYIOTCS B KOHILIENITYaJIbHYIO MO/IeNb TaHHBIX. KoHIlenTyanbHOE npo-
eKTUPOBaHHE MPUBOJUT K CO3AAHUIO KOHYEeNnmyaibHOU cxemol 0a3bl JaHHBIX.

Cy1iecTByeT /1Ba OCHOBHBIX I0/IX0J1a K MPOEKTUPOBAHUIO CHUCTEM 0a3 JaHHBIX: "HUCXOJS-
mui" 1 "Bocxomsaiui".

[Ipu BocxoasIeM Moaxo/ie, KOTOPbI MPUMEHSETCs 171l IPOEKTUPOBAHUS IPOCTHIX 0a3 aH-
HBIX C OTHOCHUTEIBHO HEOOJIBIINM KOJIMYECTBOM aTpHOyTOB, paboTa HAUMHAETCS C CAaMOI'0 HUXKHETO
YPOBHSI — YPOBHS OIpe/eNeHHs] aTpuOYTOB, KOTOPbIE HA OCHOBE aHalIM3a CYHIECTBYIOIIUX MEX]Y
HUMHU CBSI3€H TPyNIUPYIOTCS B OTHOLIEHMS. [loyueHHbIE OTHOIIEHNUS B JAJIbHEUIIIEM TIOIBEPTatOTCs
MPOLIECCY HOPMaIM3alMi, KOTOPHIH MPUBOAUT K CO3JAHMIO HOPMAJIM30BAaHHBIX B3aWMOCBS3aHHBIX
TaOJIMIl, OCHOBAHHBIX HA (DYHKIIMOHAJIBHBIX 3aBUCUMOCTSIX MEX]y aTpuOyTaMH.

[IpoekTupoBaHue CIOKHBIX 0a3 JaHHBIX C OOJBIIUM KOJIMUYECTBOM aTpUOYTOB, MOCKOJIBKY
YCTAHOBUTH Cpelu aTpuOyTOB BCE CYLIECTBYIOIIME (YHKIMOHAJIbHBIE 3aBUCUMOCTH JOBOJIBHO 3a-
TPYIHUTENIBHO, OCYIIECTBIISETCS HCIIOIb30BaHUEM HUCXOIAUIET0 moaxoaa. Haunnaercst 3ToT moaxo
C pa3paboTKH MoJIeIel JaHHBIX, KOTOPbIE COAEPIKAT HECKOJIBLKO BEBICOKOYPOBHEBBIX CYIIIHOCTEH U CBS-
3eii, 3aTeM padoTa MPOAOIIKAETCS B BUJE CEPUM HUCXOMAAIIUX YTOUHEHUH HU3KOYPOBHEBBIX CYIIHO-
CTeH, CBsI3€H U OTHOCAIIMXCS K HUM aTpUOYTOB.



Hucxonsmuiuii moaxo 1eMOHCTPUPYETCS B KOHIICTIIIUU MOJICITH "CYITHOCTH -cBsi3b" (Entity-
Relationship model — ER-mozenp) — camoii momysisipHOM TEXHOJIOTHH BHICOKOYPOBHEBOT'O MOICITH-
pOBaHUs JaHHBIX, IpeaokeHHou I1. Yenom.

Mogenp "CylHOCTh — CBS3b'" OTHOCHUTCS K CEMAaHTHYECKUM MoAessiM. Cemanmuueckoe mo-
Oenuposanie TAaHHBIX, CBI3aHHOE CO CMBICIIOBBIM COJICP)KAHUEM JTAHHBIX, HE3aBHCHUMO OT UX IPEJ-
ctaBieHusa B DBM, u3HauaabHO BO3HUKIIO C LIEJIBIO MOBBIMIEHUS 3P (HEKTUBHOCTH U TOUHOCTH MPOEK-
TUPOBaHUA 0a3 JaHHBIX. METOIbl CEMAaHTUYECKOTO MOJICIIUPOBAHUS OKA3aIHCh IPUMEHUMBI KO MHO-
TUM I10JIb30BaTEILCKUM ITPOOJIeMaM U JIETKO MpeoOpa3yeMbl B CETEBbIE, HEPAPXUUECKUE U PEIISIIUOH-
HBIE MOJIEIH.

[TomuMmo "HUCXOAIIETO" U "BOCXOIAIIETO" TTOAXOI0B, ISl POSKTUPOBAHUS 0a3 JaHHBIX MO-
T'YT IPUMEHSATHCS APYTUE TIOIXOIbI, SIBISIONINECS HEKOTOPBIMU KOMOWHAITUSIMU YKa3aHHBIX.

B noctpoenuu obweli konyenmyanbHou Mooeny OaHHbIX BBIICTSIOT PSII ATAIOoB.

— Belgenenne TOKaIbHBIX MPEACTABICHUH, COOTBETCTBYIOIIMX OOBIYHO OTHOCUTEIHHO HE3a-
BHUCHUMBIM JTaHHBIM. Kaxkzoe Takoe rpeacraBieHue MPOeKTUPYETCs Kak Mo/13a1aya.

—  ®@opMynupoBaHHE 00BEKTOB, OMMCHIBAIONINX JTOKAIBHYIO IPEIMETHYIO 001aCTh MPOCKTH-
pyemoii B/l, u onucanue aTpuOyTOB, COCTABIISIIOIINX CTPYKTYPY KaKIOT0 0OBEKTA.

— Brigenenne KIr04eBbIX aTpuOYTOB.

— Cnenudukanus cBszeil Mexay o0beKkTaMu. Y JaneHrne U30bITOYHbBIX CBS3EH,

— Awnanu3 u go00aBiieHHEe HE KIIIOUEBBIX aTpUOyTOB.

— OObeanHeHHe JTOKATbHBIX MPECTaBICHUN.

[TocTpoeHne KoHIIENTYaTbHON MOJIENIN JAHHBIX OCYIIECTBIIACTCS HA OCHOBE aHAJIM3a OIHCca-
HUS MPEAMETHON 00JIaCTH HA €CTECTBEHHOM SI3bIKE, CACTAaHHOTO KOHEYHBIM IoJib3oBaTeneM. B mpo-
recce pa3paboTKK KOHIIENTYaj bHas MOIEIb JAaHHBIX TOCTOSTHHO TI0JIBEPraeTcsi TECTUPOBAHUIO U ITPO-
BEpKE Ha COOTBETCTBUE TPEOOBaHUSAM Mob30BaTeneil. CozmaHHas KOHIENTYalbHAast MOJENb JaHHBIX
MPEANPHUATHS SBIISCTCS UCTOYHUKOM WH(pOpMAuu it (a3bl JJOTUISCKOTO MPOCKTHPOBAHUS 0a3bl
JTAHHBIX.

Jlornueckoe npoeKTHPOBaHUE 0a3bl JAHHBIX

Lenb BTOpOit (pa3pl mpoekTUpOBaHUS 0a3bl JAHHBIX COCTOUT B CO3/IaHUU JIOTUYECKOM MOJIEIH
JAHHBIX JUIS1 UCCIIETYEMOM YacTh MPEATPUSITHSL.

Jlormdeckas Moj€b, OTpa)karoliasi OCOOEHHOCTH MpeCTaBleHUs O (DYHKIMOHMPOBAHUU
MPEeANPUATHS OJHOBPEMEHHO MHOTHX THUIIOB IOJIb30BaTeNed, HAa3bIBACTCS 2100ANbHOU N02UYECKOU
MoOenbio danHbix. J{st co3ganus ro0aIbHON JIOTHYECKON MOAETH TaHHBIX MPEANPUATHS MOYKHO BbI-
OpaTh OAMH U3 ABYX OCHOBHBIX TMOJIXO0/I0B — IEHTPAIM30BAHHBIN IMOIX0/]T WJIM MOJX0] HA OCHOBE MH-
Terpaluu NpeICTaBICHUN.

OTrpaBHBIM MOMEHTOM TIPU YEeHMPAIU308AHHOM NOOX00e, KOTOPBIA MPUMEHUM TOJIBKO JIJIs
HE CITUIIKOM CJIOXHBIX 0a3 JaHHBIX, SBJIsETCS 00pa3oBaHUE €JMHOTO CITUCKA TPEOOBaHUN MyTEM 00b-
eMHEHUs TPeOOBAHMI BCEX TUIIOB IMOJIH30BATEIEH.

[Ipu ucnons30BaHUU Memooa uHmezpayuu npeocmasienuti OCyIeCcTBISIETCS CIUSHUE OT-
JIENBHBIX JIOKAJTBHBIX JIOTHYECKUX MOJIETIEH NTaHHBIX, OTPAXKAIOIIUX MPEICTABICHUS Pa3HbIX TPYII
MOJIb30BaTeNeH, B €MHYI0 MI00ATBEHYIO IOTHYECKYIO MOJIENb JAaHHBIX BCETO MPEANPHUSITHSI.

B nanpHeitmem npoiecc npoektupoBanus b/l 1omkeH onupaThCcs Ha ONPEICICHHYIO MOJIEITb
TAHHBIX (peNSIHOHHAs, CeTeBasl, HepapXxudeckas), KOTopas ONpeaAenseTcss TUIIOM MpeArnoIaraeMoi
utst peanu3anuu nHdopmarmonHoit cucteMmbl CYB/I. Tlocne yero cama kKoHIenTyaabHas MOJIEIb J1aH-
HBIX YTOYHSETCS U Tpeodpa3yeTcs B TOTUYECKYIO MOJCTb JTaHHBIX.

B nponiecce pa3zpaboTku Torudeckas MoJieib JaHHBIX JOHKHA TOCTOSTHHO MOIBEPraThCs Mpo-
BEpKE KaK Ha COOTBETCTBUE TPEOOBAHMIM MOJIB30BATENEH, TaK U Ha OTCYTCTBUE N30BITOYHOCTH JaH-
HBIX, CIIOCOOHOI BBI3BaTh B Oy/1yllleM aHOMAJIUU OOHOBJICHUSI.

[TocTpoennas toruueckas MOJIeNb IaHHBIX B AalibHElIIeM OyeT BocTpeboBaHa Ha dTarne Gu-
3UYECKOTO TIPOSKTHUPOBAHMSI, a TAK)KE HA dTale HKCIUTyaTallid U COTIPOBOXKICHUS YK€ TOTOBOU CH-
CTEeMBI, TIO3BOJISISL HATTISAHO MIPEICTABUTH JIFOObIE BHOCUMBIC B 0a3y JTaHHBIX H3MEHEHHUS.

Ha sTom miare sxenarenbHO Co37aHUE CIEAYIONUX JOKYMEHTOB:

— Halopa MoJCXeM;
— cnenudukanui 1 GU3NIECKOro MPOSKTUPOBAHUS TTPHIIOKEHUH;



— PYKOBOJCTBA I10 pa3zpaboTke mporpamm (MHTEpQEHChI ¢ MOIb30BaTEIeM U MEKIIPOrpaMM-
HbIE UHTEPPEHCHI);
— PYKOBOJCTBA II0 CONPOBOXACHUIO b/I.

KoHuenryanbHOE U JOrHYECKOE MPOCKTUPOBAHUE — 3TO UTEPATUBHBIE MPOIECCHI, KOTOPHIE
BKJIIOYAIOT B ce0s psAJl yTOUHEHUH, IPOJJODKAIOIIMECS /10 TEX 0P, TOKa He OyIeT moirydeH Haubosee
COOTBETCTBYIOIIMI CTPYKTYpE MPEAIPUATUS TPOIYKT.

Puznyeckoe NPoOeKTHPOBaHNe 0a3bl JAHHBIX

[lenpro mpoeKkTUpOBaHUS HA JAHHOM 3Tarle sABisieTcs co3nanue onucanus CYbJ[ opuentupo-
BaHHOU Monenu BJ. Cnenyer yauThIBaTh, 4TO Ha 3TOM CTaAuK pa3pabOTKH BO3MOXKHBI BO3BPATHI HA
oonee pannue stansl XX B/[. Hanpumep, pemenus, npuHIMaeMble Ha dTane GU3NIECKOTO MPOSKTH-
POBaHMsI C LENbIO MOBBIIIEHUS TPOU3BOIUTEIBHOCTH CUCTEMBI, MOTYT IIPUBECTH K HEOOXOAUMOCTH
BHECTH U3MEHEHHUS B CTPYKTYPY JIOTUYECKON MOJIENN JaHHBIX.

JleWicTBUS, BBIIIOTHAEMBIE Ha 3TOM 3Talle, CIUIIKOM CIeUru(DUIHBI IS PA3TUIHBIX MOJIEIeH
JTAHHBIX, TO3TOMY MX CJI0XHO 00001I1Th. OCTaHOBUMCS Ha PENSIIMOHHOM MOJENHN JaHHBIX. B aTomM
citydae 1o GU3NYeCKUM MPOSKTUPOBAHUEM TTOAPA3yMEBACTCS:

— CO3J1aHue ONucaHus Habopa PeNALUOHHBIX TaOIHIl U OTPAHUYEHUH 71 HUX HA OCHOBE MH-
(dhopMaIu, mpeCTaBICHHONW B IIO0ATEHOM JIOTHYECKOW MOJICITH JIAHHBIX

— oIpeneneHre KOHKPETHBIX CTPYKTYP XPaHEHHUs TaHHBIX U METOJOB JOCTYyIa K HUM, o0ec-
MEYMBAIOIIMX ONTUMAIbHYIO IPOU3BOIUTENBHOCTh CUCTEMBI C 0a301 TaHHBIX;

— pa3paboTKa CpPelCTB 3aLIUThI CO3AaBAEMON CUCTEMBI.

Pa3zpaborka npuiioxeHuit

[TapaniensHo ¢ MPOEKTUPOBAHUEM CUCTEMBI Oa3bl JAHHBIX BHIMOJIHIETCS pa3paboTKa MpUIIo-
*keHul. ['J1aBHBIE COCTABIAIOIIKE TaHHOIO IPOLECCa — ATO IPOECKTUPOBAHUE TPAH3AKIIMM U I10JIb30-
BaTeIbCKOr0 UHTEpdeiica.

IIpoexkTUpoBaHMe TPAH3aAKI UM

Tpanzakiuy npeacTaBiIsIFOT HEKOTOPbIE COOBITUS peallbHOTO MUpa. Bee TpaH3aKIMK T0KHBI
oOpamiatbest K 0aze JaHHBIX C TOH IeNbI0, YTOOBI XpaHUMBIE B HEH JTaHHBIC BCErla TApaHTHPOBAHHO
COOTBETCTBOBAJIM TEKYILEH CUTyaI[UU B PEAIbHOM MHpE.

TpaH3akusa MOXKET COCTOATh U3 HECKOJIBKUX OIEpallii, OJHAKO C TOYKH 3PEHMS T0JIb30Ba-
TeJs ATH OMepaIy IPeICTaBIsSIIOT co00il earHOoe 1eoe, nepeBojsiiee 6a3y TaHHBIX U3 OJHOTO He-
IIPOTUBOPEYUBOTO COCTOSIHUS B Apyroe. Peanuzanus Tpan3akuuii onupaercs Ha TOT ¢akt, uto CYBJ]
crioco0Ha obecreunBaTh COXPaHHOCTh BHECEHHBIX BO BpeMsl TpaH3akUuu u3mMeHeHuit B b/ u Henpo-
THBOPEUYMBOCTH 0a3bl JAHHBIX JAaXKE B CIIy4ae BOZHUKHOBEHUs c00s. 11 He3aBepILIeHHOM TpaH3aKIuU
CVYDB/] rapanTupyeT OTMEHY BCEX BHECEHHBIX €10 H3MEHEHUM.

[IpoexTpoBaHue TpaH3aKIMM 3aKIIFOYAETCS B ONIPEIEIICHNN:
JAaHHBIX, KOTOPBIE UCIIONIB3YIOTCS TPaH3aKLIHUEH;
—  (YHKIMOHAJIBHBIX XapaKTEPUCTUK TPAH3AKIINH;
— BBIXOJIHBIX JIAHHBIX, (POPMHUPYEMBIX TPaH3aKIHEH;
— CTEINEeHU BaXHOCTH U UHTEHCUBHOCTH MCIOJIb30BaHUs TPAH3AKIUH.

CymiecTByeT TpU OCHOBHBIX THIIA TPaH3aKLMH: M3BJICUEHUs,, OOHOBJICHUS U CMEIIaHHBIE
TpaH3aKLHH.

Tpansaxyuu u3zeneuenus UCTIONb3YIOTCS sl BBIOOPKU HEKOTOPBIX JTAHHBIX C IIEJIbI0 0TOOpa-
KEHHS UX Ha 3KpaHe WM IOMEIEHUS B OTYET.

Tpanzaxyuu 06HOGIEHUA NCTIONB3YIOTCS IS BCTABKU HOBBIX, YJAJICHUS CTaphIX UM KOPPEK-
LMY CYHIECTBYIOLIUX 3anKcei 0a3bl TaHHBIX.

Cmewannvle mpan3axkyuy BKIIOYAIOT KaK ONepaluy U3BJICUSHHs, TaK U ONepariy 0OHOBIIe-
HUS JaHHbIX.

Tpan3akiuy MOTyT MPEACTaBIATH COOON CIIOYKHBIE ONEPAIlUH, KOTOPHIE PACKIIAAbIBAIOTCS HA
HECKOJIbKO 00Jiee IPOCTHIX ONepaiuil, Kaxaasi U3 KOTOPBIX MPEJICTaBIsIeT CO00M OT/IENbHYIO TPaH3aK-
LUIO.

IIpoexTHpOBaHuUE MOJIB30BATE]IBCKOI0 HHTEPdeiica



[Tonp30oBaTenbCkuii HHTEpQEIic MpUIoKEeHUHA 0a3bl JaHHBIX SABISETCS OJHUM U3 BOKHEHIITNX
KOMITOHEHTOB cucTteMbl. UHTepdelic nomkeH ObITh yI0OHBIM B 00ecrieunBaTh Bce (DYHKIIMOHABHBIE
BO3MOKHOCTH, TPETYCMOTPEHHBIE B CrielU(pUKaUAX TpeOOBAHU MMOJIb30BATEICH.

CrenuanucTsl peKOMEHIYIOT MPH MPOEKTHUPOBAHUM IOJIb30BATENBCKOro MHTEp(eiica uc-
I10JIb30BATh CJIEYIOIINE OCHOBHBIE 3JIEMEHTHI U UX XaPaKTEPUCTUKHU:

— JIETKO y3HaBaeMble Ha3BaHMs IOJICH;

— COIVIACOBaHHYIO TEPMHUHOJIOTHIO U COKpAIECHMUS;

— yZnoOHBIE CPEJCTBA EPEMEIIEHUS Kypcopa;

— CpeACTBa UCIIPaBJIEHUs OT/AEIbHBIX OLIMOOYHBIX CHMBOJIOB U IIE€JIBIX IOJIEH;

— CpeJICTBa BbIBOJA COOOIIEHUI 00 OIMOKax MpU BBOJE HEAOIYCTUMBIX 3HAYCHUH;
— 0c000¢€ BhIIEIICHHE HE00A3aTEIbLHbBIX 1JISI BBOJIA MTOJICH;

— CpeJCTBa BbIBOJIA MOSICHUTEIBHBIX COOOLICHUH C ONMMCAaHUEM IOJICH;

— CpeICTBa BBIBOJIA COOOIICHHUS 00 OKOHYAHHUH 3aIIOTHEHUS (YOPMBI.

Peasmzanus

Ha nannom stane ocymecTBisercs puzndeckas peann3anus 0a3bl JaHHBIX U pa3padOTaHHBIX
MIPUIIOKEHUH, TO3BOJISAIOIIUX 0Ib30BATEN0 (GOPMYIUPOBATh TpeOyeMsble 3anpockl K b/l 1 manumy-
JIMpOBaTh NaHHBIMU B B /1.

XO/[ PABOTBI

3aganue. Pupma BBIIOJIHAET PEMOHT KOMIbIOTEpOB. Tpebyercs pazpaboTarh 0a3y AaHHBIX
U1 XpaHeHUs WH(GOpPMALUU O BBIIIOJHEHUU PEMOHTHBIX paboT coTpynHuKamu Gpupmsl. [lpu opopm-
JICHUH 3aKa3a (PUKCUPYETCS JaTa BHITOIHEHUS 3aKa3a, BUJ BBINIOJIHEHHON Pa0OThI, HCTIOJIHUTENb pa-
60Tbl. Ka)xplii UCIIONHUTENb NOTy4YaeT (PMKCUPOBAHHBIM MPOLEHT BO3HAIPaKICHUS OT CTOMMOCTH
BBITTOJIHEHUS Pa0OTHI. DTOT MPOIEHT YCTAHABIMBAETCS MIEPCOHATFHO KAXKIOMY UCTIOTHUTEIIO TIPH 3a-
KIIIOYEHUH TPYAOBOTO 1I0roBopa MexX1y GUpMOii 1 paboTHUKOM. CIIOIHUTENb [T0JTyYaeT BO3HArPaxK-
JIeHHE, KOTOpOe BBHIYMCIIIETCS] Kak CTOMMOCTD BBITIOJTHEHUS 3aKka3a * DUKCHPOBAaHHBIN MPOLIEHT BO3-
HarpaxaeHusl.

AHau3 ommMcaHus TPEAMETHOW OO0IAacTH TO3BOJIIET BBIACIUTH HAOOp JaHHBIX, KOTOPBIC
JIOJKHBI XpaHUTBCS B IPOEKTUPYEMOH 0a3e JaHHBIX:

— ®amunus UCHOIHUTENS pabOThI;

— Wwms ucnionuutens paboThl;

— OTuecTBO UCIIOJIIHUTENS PaOOTHI;

— TIIpoueHT Bo3HarpakaeHus (MOXKET pa3InyaThCs Ul Pa3HbIX UCTIOIHUTEINEH);

— HaunmenoBanue paboTsl;

— Croumocts paboTs! (pukcupoBaHHAS Ui KaX/10r0 HAUMEHOBaHMsI paboThI);

— Jlarta ucnionHeHust paboThl

Hcxons u3 Habopa TaHHBIX, KOTOPBIE TOJDKHBI XpaHUThes B b/I, MOXKHO BbLAEIUTD 1Ba MH(OP-
MannoHHBIX 00bekTa: Ucnomautens (Gamumnus, Ums, OtyectBo, [IporieHT Bo3Harpaxkenus) u Pa-
6ota (Hanmenosanue, Croumocts pabotsl). Onpenenum cootBercTBytomue Tadnuusl UCITOJIHU-
TEJIM u PABOTBI (puc.1). Hu ogno u3 nmepBoHayanbHO 3amaHHbIX mosieid Tadbmuusr MCITOJIHU-
TEJIN He onpenenseT 0JJHO3HAYHO KaXKAYIO 3alMCh TaOJIUIIbl, TO3TOMY B TabauIly BBesieHO nose Ko
WCIIOJIHUTEIS, 3HAUE€HUSI B KOTOPOM OYAYT YHUKAJIbHBIMU JUISl KaXKIOTO MCIIOIHUTENSA. JTO MOJIE SB-
nsiercs nepBUYHbIM KitouoM Tabmuusl ICTIOJIHUTEJIN u 6yzaer onpeneneHo Kak KIH0UeBOE IoJe.
C atoii xe uensto B Tadbnuiy PABOTDI BBenen nepsuunsiii ko4 Ko pabotsl. CTpykTypupoBaHHAs
Tabnuna (puc.2)



HCTIOJHIITEMTIT PABOTEHI

Ko ncnoaunreas Koa padoTsl
DAL HarmmieHoBa e
ITnea CTONMMOCTE padoTH
OTHeCTEO

[TponeHT BoHATPAE TeHIA

Pucynox 1

B radnuue HCTTIOJIHUTEJIH OyayT xpaHuThes 3anucH BHAA:

1 HBanos Annpeii [letposua | 20
2 AnekceeB Hrops AnsipeeBuy | 25
B tabmuue PABOTDI Oyayr xpaHHThCS 3anucH BUA:
1 Yeranoeka mukponpoueccopa | 100.00 p.
2 3aMeHa BeHTUIATOpa 50.00 p.
B Pucynox 2 B N

IIpakTuueckasi padora Ne 2. IIpoekTupoBaHue PeISIMMOHHOM CXeMBbI
0a3bl 1aHHBIX B cpene CYDB/I.

Heab padoThbl: TPUOOPETCHUE MPAKTUYCCKUX HABBIKOB aHAJIHM3a MPEIMETHOW 00JIacTH, WH-
(hopMalMOHHBIX 3a/1a4 U MOCTPOCHHS KOHIIETITYalIbHOM MOJeNn 6a3bl JaHHBIX.

TEOPETHYECKHH MATEPHAJT

[IpoextupoBanue 6a3bl nanHbIX (B/]) — ogHa U3 Hanboee CIOKHBIX U OTBETCTBEHHBIX 3a]1a4,
CBSI3aHHBIX ¢ co3gaHueM uHpopmarmonHoit cuctemsl (MC). B pesynbrate e€ perieHus 10MKHbI ObITh
onpeneneHsl coaepxkanne b1, abdexTuBHbIN 1715 Becex €€ OyayIux Mmojib30BaTesield crmocod opraHu-
3allMy JaHHBIX U HHCTPYMEHTAIbHBIE CPEICTBA YIPABICHUS TaHHBIMH.

OcHoBHas 11e71b Ipoliecca NpoeKkTupoBanus b/l cocTOUT B moydyeHUN TaKoro NpoeKTa, KoTo-
pBIi YIOBIETBOPSET CAEAYIOIIUM TPEOOBAHHM:

— KOppeKkTHOCTh cxeMbl b/, T.e. 6a3za momkHa OBITH TOMOMOP(HBIM 00pa30M MOJETHPYEMOI
npeametHoit oonactu (I10), rae kaxaoMy 0o0BEKTY MPEeIMETHON 001aCTH COOTBETCTBYIOT JIaHHBIE B
namsatu OBM, a kaxiomy nmpoleccy — ajieKBaTHbIE IPOIeAypbl 00pabOTKH JTaHHBIX;

— obecrnieyeHue OrpaHUYCHUH ;

— 3(QQeKTUBHOCTb PYHKIIMOHUPOBAHUS ;

— 3alUTa JaHHBIX (OT anmapaTHBIX M MPOTPaMMHBIX COOEB M HECAHKIIMOHUPOBAHHOI'O JO-
cryma);

— TPOCTOTA U yI0OCTBO AKCILTyaTaI1H;

— THUOKOCTb, T.€. BO3SMOYKHOCTh Pa3BUTHS U aJjalTallud K U3MEHEHUSIM IPeIMETHON 00s1acTu
u/unu TpeOOBaHUIM MOJIb30BaTENCH.

Buumanue! ba3bl 1aHHBIX Bcerjia NpOEKTUPYIOTCS 0T KOHKPETHOE Ha3HAUE€HNUE CUCTEMBI.

TexHuKa NPOEKTUPOBAHUS 0a3 TaHHBIX MOKET U3MEHUTHCS B LIEJIOM U B JIETANISIX B 3aBUCUMO-
CTH OT Ha3HaueHus cuctembl. Hampumep, cienyer paznuyarh NpOEKTUPOBAHUE CUCTEM CKJIaIMpPOBa-
HUS JaHHBIX U MPOEKTUpOBaHHUe Tak Ha3biBaeMbiX OLTP-cuctem, opueHTHpYeMBIX Ha ONEPATHBHYIO
00paboTKy TpaH3akiuii. B qaHHOM y4eOHOM Kypce paccMaTpuBaeTCs MPOSKTUPOBaHUE 0a3 TaHHBIX B
ocHoBHOM Jui1 OLTP-cucrem. IMEHHO Ha TaKMX CHCTEMAax UCTOPHUECKH CIOKHIIACh TEXHUKA MPOEK-
TUPOBaHUSI 0a3 JTaHHbIX.

Oransl NPOEKTUPOBAaHUS 0a3bl JaHHBIX



[Tporecc MpOEKTUPOBAHUS BKIIOYACT B C€Os CIIETYIOIIUE TAllbI:

KonuenTtyajibHoe MpoeKTHPOBAHME — 3TO MPOLIEAYpa KOHCTPYUPOBAHUSI HHPOPMAIIMOHHOM
MOJIETIN, HE 3aBHUCSIIEH OT KaKNX-THO0 PU3NICCKIX YCIOBUH peai3aIlyH.

Jloruyeckoe mpoeKTHPOBaAHME — ATO IPOLECC KOHCTPYUPOBAHUS UH(POPMALIMOHHONM MOIETTH
Ha OCHOBE CYIIECTBYIOLIUX MOJIETIEH JaHHBIX, HE 3aBUCUMO OT ucrnonbzyemoit CYBJI u apyrux ycino-
B (U3MUECKON pean3aIiu.

du3nyeckoe NPOEKTHPOBAHUE — 3TO NPOLEAYPA CO3JaHUS OMMCAHUS KOHKPETHOM peanun3a-
uuu b/l ¢ onucanueM CTpyKTYpbl XpaHEHUsI JaHHBIX, METO/IOB JOCTYIIA K JIaHHBIM.

OCHOBHBIMU 33/1a4aMU KOHLIENITYaJIbHOT'O IIPOEKTHPOBAHMUS SIBJISIIOTCS OIPEIEICHUE IPEIMET-
HOM obnacTu cuctemsl 1 popmupoBanue B3risAa Ha [1O ¢ mo3unumii coodiiecTBa Oy1yluX MoIb30Ba-
teneit bJ1, 1.e. undonoruueckoit monenu I10.

KonnenryansHas mozaens 110 mpeacraBisier co0oit onucanue CTpyKTypsl B auHamMuku 110,
XapakTepa HH(POPMALMOHHBIX TOTPeOHOCTEH MOIb30BaTENIeH B TEPMUHAX, TOHATHBIX ITOJIb30BATEIIIO
Y HE 3aBUCUMBIX OT peanuzauuu bJ[. OTo onucanue BeipaxkaeTcs B TEPMUHAX HE OTAEIbHBIX 00bEKTOB
10 u cBsA3el MeXy HUMH, a UX TUIIOB, CBSI3aHHBIX C HUMH OTPaHMYEHUI LIETTOCTHOCTH U TEX IpoLec-
COB, KOTOpBIE MIPUBOJAT K MEPEXO/1y MPEAMETHOI 00JIaCTH U3 OJTHOTO COCTOSIHUS B IPYTOE.

PaccMoTpuM OCHOBHBIE 1TOAXO/IBI K CO3/IaHUIO KOHIENTYaJIbHOM MOJENIN MpeIMETHON 00a-
CTH.

1. ®ynkuMoHaNbHBIN NOAXO K MPOEKTUpOBaHUIO b/l

DTOT METOJ1 peaau3yeT NPUHIMUI "OT 3a7a4" U IPUMEHSETCS TOT/1a, KOTJa U3BECTHBI (PyHKIIHH
HEKOTOPOH TPYIIIBI JIUI W/WIM KOMIUIEKCa 3a/1ad, Uil 00CTy)KMBaHUSI HH(POPMALIMOHHBIX MOTPeOHO-
CTEU KOTOPBIX CO3MaETCs paccMaTpruBaemas b/l

2. IlpeaMeTHBIN MOAXO K MPOSKTUPOBAaHUIO b /]

[TpenMeTHBIN IOIX0/ K TpoekThpoBanuio b/l mpuMeHsercs B Tex ciydasx, Korjaa y pa3pador-
YHKOB €CTh YETKOE MpeacTaBienne o camoit [10 u o ToM, Kakyro UMEHHO MH(POPMALIUIO OHH XOTEJHN
Ob1 xpanuTh B bJl, a cTpykTypa 3ampocoB He ompe/iesieHa WK OnpeeneHa He MoaHoCcThio. Toraa oc-
HOBHOE BHUMaHUeE yiensercs uccienopanuto 10 u Hanbosnee anekBaTHOMY € oToOpaxkenuio B b/] ¢
y4€TOM CaMOT0 IIMPOKOTO CHEKTpa MHPOPMAIIMOHHBIX 3aIIPOCOB K HEM.

3. [IpoekTupoBaHue ¢ UCIIOIB30BAHUEM METO/a "CYITHOCTh-CBSI3b"

Meron "cymHocth—cBs3p" (entity—relation, ER—method) siBisiercst komOuHaIme qByX npesi-
OyUx 1 o0nanaeT JOCTOMHCTBAaMHM 000MX. DTall HH(OIOrHYECKOro MPOEKTUPOBAHUS HAUMHAETCS C
mojenupoBanus 110. [IpoekTupoBmyk pa3ouBaeT e€ Ha psfl JIOKAIbHBIX 001acTel, Kakaas U3 KOoTo-
PBIX (B naealie) BKIItoYaeT B ce0sl HH(OPMAIINIO, TOCTATOUHYIO JUIsl 00€CIieueHus 3alPOCOB OTAEIbHOMN
IpyIIEl OyAYIIKX MOJIb30BaTeIeH WIN peleHus OTIeNbHOM 3a1aun (noa3anayun). Kaxxnoe nokansHoe
Mpe/ICTaBICHUE MOJIETUPYETCS OTACIBHO, 3aTEM OHU 00bETUHAIOTCS.

Br10op nokanpHOrO npeacraieHus 3aBUcuT oT Mactabos I10. OObuHO OHa pa3buBaeTcs Ha
JIOKaJIbHBIE 00J1aCTH TAKUM 00pa30oM, UTOOBI KaXKaasi U3 HUX COOTBETCTBOBAJIA OTAECIbHOMY BHEILTHEMY
IIPWJIOKEHUIO U coJiepikaia 6-7 CyIHOCTEN.

CymHOCTB — 3TO 00BEKT, 0 KOTOPOM B cHCTeME OyJeT HakarmMBaTbest HHGopmarus. CynHo-
cTH OBIBAIOT Kak (u3ndecku cymiectByromue (Hanpumep, COTPYJTHUK mwin ABTOMOBWJIb), Tak
u abcrpaktHele (Hanpumep, DK3AMEH unu [IUATHO3).

Jid cymHOCTEN pa3iInyaroT THI CYHIHOCTH M IK3eMIULAp. THIl XxapakTepusyeTcs UMEHEM U
CIIMCKOM CBOMCTB, a SK3EMIUIIP — KOHKPETHBIMU 3HAaYEHUSIMU CBOWCTB.

Tumsl cynHoCTE MOXKHO KJIACCH(HUIIMPOBATh KaK CHIIbHBIE U cllabble. CUIIbHBIE CYIIIHOCTH
CYLIECTBYIOT CaMU T0 cebe, a CyIeCTBOBaHHE CIa0bIX CYIIIHOCTEH 3aBUCHUT OT CYIIECTBOBAHUS CUJIb-
HbIX. Hanpumep, untaTens OMOIMOTEKH — CHIIbHAS CYLTHOCTh, @ A0OHEMEHT 3TOT0 YnTaTeNs — cinadas,
KOTOpasi 3aBUCUT OT HAJIM4YUS COOTBETCTBYIOIIEro ynTaTens. Crnabble CyIIHOCTH HA3bIBAIOT MOIYH-
HEHHBIMU (JOYEPHUMH), & CUIIbHBIE — 0a30BBIMU (OCHOBHBIMHU, POJIUTEILCKUMH).

JI1st KaXXK0M CYIIHOCTH BBIOMPAIOTCsI CBOMCTBA (aTpuOyThI). Paznmmuarot:

— Wpentudunupyromue u onucarenbHble arpuOyThl. MaeHTnduuupyoomue aTtpudyThl
MMEIOT YHUKAJIbHOE 3HaY€HUE Ui CYIIHOCTeW JaHHOTO TUIA U SBJISIOTCS MOTEHIMAIbHBIMU KITIO-
gamu. OHU NO3BOJISAIOT OJHO3HAYHO PACIIO3HABATH AK3EMILIAPBI CYIIHOCTH. V3 MOTEeHIMAIbHBIX KITIO-
yeil BeiOupaercs oauH nepBudHbii kitod (I1K). B kauectse 1K 00b14HO BEIOMpaeTCs MOTEHIMATBHBIN



KJTI0Y, TI0 KOTOPOMY Yallle MPOUCXOAUT oOpalieHne K sk3emiuisipam 3anucu. Kpome toro, I1K nomxen
BKJIIOYATh B CBOM COCTaB MMHHUMAJIBHO HEOOXOAMMOE sl HACHTU(UKAMH KOJINYECTBO aTpUOYTOB.
OcranbHble aTpHOyTHI HA3BIBAIOTCS OMUCATENFHBIMU U 3aKIIIOYAIOT B ce0e MHTEPECYIOIIUE CBOWCTBA
CYIIHOCTH.

— CocraBHble 1 IpocThie aTpuOyTHI. [IpocToii aTpuOyT COCTOUT U3 OJJHOTO KOMIIOHEHTA, €T0
3Ha4yeHue HenesnnuMo. CocTaBHOM aTpuOyT sIBJIAETCS KOMOMHALMEH HECKOJIBKUX KOMIIOHEHTOB, BO3-
MO>KHO, IPUHA/IJIEKALUX Pa3HbIM THUIaM JaHHbIX (Hanpumep, ®UO wnu anpec). Pemenne o Tom, uc-
110JIb30BaTh COCTaBHOM aTpuOyT WM pa30uBaTh €ro Ha KOMIIOHEHTHI, 3aBUCUT OT XapakTepa ero 00-
paboTku U popmara MoIb30BATEIBCKOTO MPEICTABICHUS 3TOTO aTpudyTa.

— OJHO3HaYHbIE U MHOTO3HAYHbIE aTPUOYTHI (MOI'YT UMETh COOTBETCTBEHHO OJIHO MJIM MHOTO
3HAUEHUH IS KaX/10T0 3K3EMILISPA CYLIHOCTH).

— OCHOBHbIE U IPOU3BOJIHBIE aTPUOYTHI. 3HAUEHHE OCHOBHOI'O aTpUOyTa HE 3aBUCHUT OT Y-
rux arpuOyToB. 3HaUEHHE MPOU3BOAHOTO aTpUOyTa BBIYMCISETCS HA OCHOBE 3HAYEHUH JAPYTUX aTpH-
OyTOB (HarpuMep, BO3PACT CTYICHTA BBIUUCISAETCS HA OCHOBE J1aThl €r0 POXKIAECHUS U TEKYLIEeH AaThl).

Crierudukanus arpuOyTa COCTOUT U3 €T0 Ha3BaHMs, YKa3aHHsI THIIA JAaHHBIX U OIHCAHUS OTpa-
HUYEHUH [IEIOCTHOCTU — MHOXKECTBA 3HAYEHUH (MM IOMEHA), KOTOPbIe MOXKET IPUHUMATh JaHHBIN
aTpuoyT.

Hanee ocymecTBisiercs crenuduKaiys cBsi3eil BHYTpU JOKaJIbHOTO IpeacrasieHus. Cesazu
MOTYT UMETh PA3JIMYHBIA COJIEPIKATENbHBIN CMBICH (CEMAHTHUKY). Pa3nuyaroT cBA3M TUIa ""CYIIHOCTb-
CYUIHOCTB", "CYIIHOCTh-aTpuOyT" U "aTpuOyT-aTpuOyT" AJIS OTHOLIEHUHN MEXy aTpulOyTaMu, KOTO-
pBI€ XapaKTEepU3yIOT OJHY U TY K€ CYILIHOCTb UJIU OJHY U TY K€ CBSI3b THIA "CYLUIHOCTb-CYILIHOCTD .

Kaxnas cBs3b Xxapakrepusyercs UMeHeM, 0053aTelbHOCTbIO, TUIIOM U CTeNeHblo. PaznuyaroT
(baxynbTaTUBHBIC U 00s3aTENIbHBIC CBA3U. ECIT BHOBD MOPOXKAEHHBIA OOBEKT OAHOTO THIIA OKAa3bIBa-
eTcs 110 HEOOXOIMMOCTH CBSI3aHHBIM C 0OBEKTOM JIPYrOro THUIIA, TO MEXY 3TUMH TUIIAMU 00BEKTOB
CyLIECTBYET 00s3aTenbHasl cBsA3b (0003HaUaeTcs ABOWHON jauHMeN). MHaue cBA3b ABiseTCS QaKyiib-
TaTUBHOM.

[To Tuny pa3nn4arT MHOXKECTBEHHBIC CBs3U "ouH K ogHOMY" (1:1), "omauH ko MHOrEM" (1:N)
u "muorue ko maorum" (M:N).

CrerneHb CBSA3M ONPEEIIAETCS KOJIMUECTBOM CYIIHOCTEHN, KOTOPhIE 0XBau€Hbl JAHHOMU CBSA3bIO.
ITpumep GuHApHOI CBA3M — CBA3b MEXKAY OT/AEIOM M COTPYAHUKAMHU, KOTOpbIE B HEM paboTatoT. [Ipu-
MEpPOM TePHAPHOU CBSI3U SIBIISIETCS CBA3B THIA dk3aMeH Mexay cymuocTsamu [JJUCLHUTTJIMHA, CTY-
JEHT, ITPEITOAABATEJIb. 13 nocaenHero npumepa BUIHO, YTO CBSI3b TAKKE MOXKET UMETh aTpH-
OyThl (B manHoM ciyuae 310 Jlara mpoBenenus u Onenka). [Ipumep ER—mauarpammel ¢ ykazanuem
CYIIHOCTEH, UX aTprOyTOB U CBSA3EH NPUBEIEH Ha puC. 3.

| o
COTEY JRIK

L

Tenedon N IIFOEET
Cneman

s

}

Pucynox 3

AHanu3 npeaMeTHon o0nacTu



B kauectBe npumepa Bo3bMeM 0a3y JaHHBIX KOMIIAHUM, KOTOpasi 3aHUMAETCs U3/1aTeIbCKOM
JEATEIIbHOCTBIO.

baza gannbix coznaércs st ”HGOPMAIMOHHOTO 00CTYKUBAaHUS PEJAKTOPOB, MEHEIKEPOB U
JPYTrUX COTPYAHUKOB KoMnaHuu. b/l 1omkHa coiepxkarth JaHHbIE O COTPYAHUKAX KOMITAHUH, KHUT'aX,
aBTOpax, ((PMHAHCOBOM COCTOSIHUU KOMIIAHUH U MPEAOCTABISITh BO3MOXKHOCTD IOJIy4aTh pa3Ho00pas3-
HBIC OTYETHI.

B cooTBeTcTBHM C IpeIMETHOM 001aCThIO CUCTEMA CTPOUTCS C YUETOM CIIEIYIOIIUX OCOOEH-
HOCTEMN:

— KaXJas KHUTa U31a€TCs B paMKaxX KOHTPAKTa;

— KHUTA MOXET OBITh HAaIMICAaHA HECKOJIbKUMU aBTOPAMH,

— KOHTpPAKT MOAMMUCHIBAETCS OJJHUM MEHEI)KEPOM U BCEMHU aBTOPAMH KHUTH;

— KXl aBTOp MOKET HAMKUCATh HECKOJIBKO KHHUT (110 pa3HbIM KOHTPAKTaM);

— TOPSAOK, B KOTOPOM aBTOPHI YKa3aHbl Ha 00JIOKKE, BIIMSAET Ha pa3Mep roHOpapa;

— €CIIU COTPYAHHK SIBIIICTCS PEAAKTOPOM, TO OH MOXKET paboTaTh OJHOBPEMEHHO HAJl HE-
CKOJIbKMMH KHUTAMU;

— Y K@XKJI0M KHUTHU MOXET ObITh HECKOJIBKO PEJAKTOPOB, OJIMH M3 HUX — OTBETCTBEHHBIN pe-
JAKTOD;

— KaXJIbIi 3aKa3 0(hOpMIISICTCSI Ha OJTHOTO 3aKa34HKa,

— B 3aKa3e Ha MOKYIKY MOET ObITh MePEYHCICHO HECKOIbKO KHUT.

Briennm 6a30BbIe CYyITHOCTH STOW MPEAMETHON 00JIaCTH:

1. Cotpynuuku komnanuu. ATpuOytsl coTpynHukoB — @O, TaGenbHbI HOMED, MO, AaTa
poxaeHwus, nacnoptaeie Aanabie, UHH, momkHOCTD, OKIIaj, JoManrHui aapec u tenedonsl. s pe-
JAKTOPOB HEOOXOAMMO XPAHUTh CBEICHHS O PEJaKTUPYEMBIX KHUTAX; JJI MEHEJ[KEPOB — CBEACHHS O
MOJIMCAHHBIX KOHTPAKTAaX.

2. ABtopbl. ATpubytsl aBTopoB — @O, UHH (MHauBHIyanpHBIM HOMEpP HAJIOTOIUIATENb-
IIMKa), TACTIOPTHHIC TaHHBIC, JOMAITHUH aapec, TenedoHbl. [[1s aBTOPOB HEOOXOAMMO XPaHUTH CBE-
JICHUs1 O HAIIMCAHHBIX KHUTaX.

3. Kauru. ATpuOyThl KHUTH — aBTOPBI, HA3BaHHUE, TUPAXK, JaTa BBIXOJ4, IEHA OJHOTO JK3eM-
Isipa, oOIIKe 3aTpaThl HA U3aHKUE, aBTOPCKUN TOHOpAp.

4. KoHTpakThl Oy/ieM paccMaTpUBaTh KakK CBsI3b MEXKy aBTOpaMH, KHUTAMU U MEHEHKEPaMH.
ATpuOyTHI KOHTPAKTa — HOMED, JAaTa MOJAMUCAHUS U YIACTHUKH.

5. Hnst orpaskenust PHAHCOBOTO MOJOXKEHUS KOMITAHUM B CUCTEME HYKHO YUUTHIBATH 3aKa3bl
Ha KHUTH. [[7151 3aKka3a HEOOXOAMMO XpaHUTh HOMED 3aKa3a, 3aKa3uyHKa, aJipec 3aKa3uuka, JaTy Io-
CTYIUIEHUS 3aKa3a, ATy €ro BBIITOJIHEHHUS], CHUCOK 3aKa3aHHBIX KHUT C YKa3aHUEM KOJIMYECTBA IK3EM-
IJISIPOB.

ER—muarpamma u3naTenbckoi KOMIaHUM MpUBeeHa Ha puc. 4 (6a30BbIe CYIIHOCTH HA PUCYH-
Kax BbIJICJICHBI TIOTYKUPHBIM MIPUPTOM).

ABTOPRI | 4@ N KHMTH
1

M M| 1
331{513}
KOHTPAaKT N_
SAKASE] M N
K| coTPVIHHUKHA

Pucynox 4



AHaIu3 MH(POPMALHOHHBIX 32/1a4 U KPYyra noJjb30BaTeeii cucTeMbl

Cucrema co3paércs s 00CIyKUBAHUS CIEIYIOIIUX TPYIII 0JIb30BATENEH:
— aaMUHUCTpaus (IUPeKIus);
— MEHE/KEPHI;
PENAaKTOPHL;
COTPYAHUKH KOMITAHUH, 00CITY’)KHBAIOLIHE 3aKa3bl.
Onpenenum rpaHuiibl THOOPMALIMOHHON MOAIEPKKH MOJIb30BATENCH:
1) ®yHKUMOHAIbHBIE BO3SMOKHOCTH:
— Beaenue b/l (3anuch, yteHune, MoauQUKaIMS, YAaJICHUE B apXUB);
— obecrnieueHne JOrMUECKO HempoTuBOpeunBocTu b1,
— ofecrnieueHue 3alllUThl JAHHBIX OT HECAHKIIMOHMPOBAHHOTO WJIM CIy4YallHOro J0CTyma
(ompenenenue npas JOCTYIIA);
— peanuzaius HauOoJiee 4acTO BCTPEUAIOIIMUXCS 3alIPOCOB B TOTOBOM BUJIE;
— TPeIoCTaBICHNUE BO3MOXKHOCTH C(HOPMUPOBATH MPOU3BOJIBHBIIN 3alIPOC HA S3bIKE MAHHITY-
JUPOBAHUS JaHHBIMHU.
2) 'oToBbI€ 3aIIPOCHI:
" [IOJIyY€HHUE CIHCKA BCEX TEKYIIUX MPOEKTOB (KHUT, HAXOAAIIUXCS B MI€YaTH U B IPOJAKeE);
— TIOJIy4eHHE CIHCKA PeaKTOPOB, PA0OTAIONINX HAJl KHUTAMH,
— TOJy4YeHHE MOJHON HHPOPMAIH O KHUTE (ITPOEKTE);
— TOJy4YEHHE CBEJIEHUN O KOHKPETHOM aBTOpE (C MEPEUyHEM BCEX KHUT);
— mnoay4yeHue uHpopmanuu o npojaaxax (o 0OJHOMY WIJIH IO BCEM MPOEKTaM);
— ompezaeneHne ooIIei MPUObUIN OT MPOJIAXK MO TEKYIIHUM MTPOEKTaM;
— oIpeneneHue pa3Mepa roHoOpapa aBTopa Mo KOHKPETHOMY MPOEKTY.

3ajganme:; 110 33JJaHHOMY OIMCAHUIO MPEIMETHON 00JacTH MOCTPOUTH KOHIENTYaIbHYI MO-
JieJtb 0a3bl TaHHBIX :

— Brigenure TunbI CylHOCTEM;

— Beinenure TUmbl cBsI3ed U ONpeAenauTe I HUX MOKa3aTelu KapAUHAJIbHOCTH U CTENEHb
y4acTHsl CTOPOH;

— Brinenure aTpuOyThl U CBSDKUTE UX TUIIAMU CYIIHOCTEH U CBSI3€l;

— Omnpenennre NOTEHIMAIBHBIE U IEPBUYHBIE KIIFOUN CYLTHOCTEN;

— Hapucyiite ER-muarpammy u npoaHanusupyiTe MH(GOPMalMOHHBIE 33Ja4d U TPYMIIbI
[I0JIb30BATENIEH.

Bapuanrl.

3amaua — opranu3anus y4eOHOro mpoiecca B By3e:

* CTy#eHThl: TaclopTHBIE JaHHbIE, ajpec, JaTa 3a4yhCIeHHs, HOMep MpHuKasa, (pakynbreT,
rpymnmna, sIBIsSieTCs JIM CTapOCTOl, Kadeapa (cnenuanuzainus), u3ydyaeMble (U3y4eHHbIE) TPEIMETHI,
OLIEHKH, 3aJI0JDKEHHOCTH, CTUIICHUSL.

* YyeOHble Kypchl: Ha3BaHHe, (akynbTeT(bl), Tpynn(bl), kadeapa, cemecTp(bl), popmMa OTUETHOCTH,
YHCIIO YaCOB.

* TlpenogaBaTenu: MacmopTHBIEC JaHHBIC, ajpec, TenedoH, hoTorpadus, kadeapa, JOIKHOCTh, yué-
Hasl CTeNeHb, HAuaIbHUK (3aB. kKadenpoil), npeameT(bl), YMCIO0 CTaBOK, 3apIuiara.

Bapuanr 2.

VYuyeT u BbI1aua KHAT B OMOJIMOTEKE By3a:

* Kuuru: aBTopsl, Ha3BaHue, pazaen Y /K, paznen (TexHudeckas, 0OIECTBEHHO-TIOIUTHYE-
CKas W T.Nl.), MECTO U TOJ WU3JaHUS, U3JATENIbCTBO, KOJUYECTBO CTPAHUI], UIUIIOCTPUPOBAHHOCTb,
LIeHa, JaTa MOKYIKH, HOMEP COMPOBOJMTEIBHOTO TOKyMEHTa (UeK, CU&T/HaKIaaHas), BU U3TaHUs
(kHUTH, Y4eOHUKH, OPOIIIOPHI, MIEPUOTUUCCKIE U3aHNUS), MHBCHTAPHBI HOMEP (ECTh TOJBKO IS



KHHT ¥ HEKOTOPBIX Y4eOHUKOB), JUTUTEIHHOCTh UCIIOJIb30BAHUS YATATENISIMHU (TOJT, TBE HEJIENIH, ICHB ),
AJICKTPOHHAS BEPCHSI KHUTH WK ee pedepaTta (OTCKaHUPOBAHHBINA TEKCT).

* YUurarenu: HOMep yuTarenbckoro omiera, ®UO, roa poxaeHus, aipec, 1aTa 3amucu, BUI (CTyISHT,
aCIUpaHT, MPEnoaBaTellb, COTPYAHHK), KypC, HOMEp TPYIIIbl, HA3BaHUS B3SATHIX KHUT U JIaThl UX BbI-
JIaum.

Bapuanr 3.

Otnen kKaApoB HEKOTOPOM KOMITAaHUH.
* Corpynauku: ®UO, mactioptHbie nanHble, poTorpadus, 1oM. u MOO. TenedOHbl, 0TI, KOMHATA,
pab. TenedoHsl (B T.4. MECTHBIN), MOTYMHEHHBIC COTPYAHHUKHU, TOJDKHOCTH, THUII(BI) PabOThI, 3aja-
Hue(s1), mpoeKkT(bl), pa3Mep 3apruiaTel, (hopMa 3apIuiathl (modaconasi, UKCUPOBAHHAs).
* Otnensl: Ha3BaHKUE, KOMHATA, Teae(oH(bl), HAYaIbHUK, pa3Mep (PUHAHCUPOBAHUS, YUCIIO COTPYAHUKOB.
* TIpoekThl: Ha3BaHUE, JaTa HaYaJla, JJaTa OKOHYAHUs, pa3Mep GUHAHCUPOBAHUS, TUIT (PUHAHCUPOBA-
HUs (IepuoANYECKUl, pa30BblIii), 3a71a4l U UX UCTIOJTHUTEIHU, CTPYKTYpa 3aTpaT U CTaTbU PACXOJI0B.

Bapwuanr 4.

OTnen mocTaBOK HEKOTOPOTO MPEATIPHSITHS:
* [TocraBuuku: Ha3Banue kommnanuu, @O KOHTAKTHOTO JUIla, pacuETHBIN cuéT B OaHKe, TenedoH,
(akc, mocrapisieMoe 000pyI0BaHKE (MaTepUabl), TaThl TIOCTABOK (IT0 IOTOBOpPAM U peaibHbBIC), Me-
TOJl U CTOMMOCTB JIOCTaBKH.
* CpIpb€: TUI, MapKa, MUHIMAJILHBIN 3aImac Ha CKJIAJIe, BpeMs 3aJepKKH, IIeHa, TPOTyKTHI, IIPU TIPO-
M3BOJICTBE KOTOPBIX HCIIOIB3YETCs, MOTPeOIsieMble 00beMbl (HEOOXOAMMBIi, pEaIbHBIN, HA €AUHUILY
MIPOIYKIIUH).



JlabopaTopnasi padora Ne 1. IIpuBenenne B/l k HopmaabHoii gopme IHD
Lesas padoThl: npuBeaeHue 0a3bl JAHHBIX K HOPMaIbHOH Qopme.

TEOPETHYECKHI MATEPUAJI

Teopust HOpMaU3aIMK OTHOIICHUH padoTaeT ¢ 5 HopMaabHbIMU (popmamu Tabmum. Kaxmoun
HOpMaJIbHOW (pOpME COOTBETCTBYET HEKOTOPBIH ONpeAeTIeHHbII Habop orpannueHmnid. Kaxknas mocmue-
nyromasi (opMa JOJKHA OTBEYaTh TPEOOBAHUSAM MPEAbLAYIIUX IUIFOC HEKOTOPBIE JTOMOJHUTENbHBIC
TpeOoBaHusI.

[TepBas HopmanbHas ¢popma (1HD), puc.5.

Tabnuua, HaxoAAIAsCcs B EPBOK HOPMAILHON (OpME JJOKHA OTBEYATh CIEAYIOIIUM Tpebo-
BAHMSIM:

- Ta0JIMLa HE J10JKHA UMETh [TOBTOPSIOLIUXCS 3alUCEN;

- B TabJIHIIE JOJDKHBI OTCYTCTBOBATH [OBTOPSIIONIMECS TPYIIIBI TTOJIEH.

Kog coTpygHuKa

Uma

damnnua

OTyecTtBO

[aTta poxaeHua

Appec

TenedoH

JonxHoCTb

Paspsag,

3apnnata

PedTuHr

[ata npnema

[aTta yBonbHeHuA

Pucyrnox 5

Bropas HopmanbHas ¢popma (2HD), puc. 6.

Tabnuna, Haxos1IasICsl BO BTOPOIl HOpMalibHOM (hopMe JOHKHA OTBEYaTh BCEM TPEOOBAHUAM
1H®, a takxe 11000€ HEKIIOUEBOE MOJIE OHO3HAYHO MJICHTU(DUIIUPYETCSl OTHBIM HAOOPOM KITHOUe-
BbIX noJieit 2H® npumMensieTcst Kk TabyimiaM, KOTQpble UMEIOT COCTABHOM KITFOY (CM.pHC.2).

Kog pusnye- Kog coTpyaHuKa
CKOro nnua
Nms Koa dusnue-
CKOro /inua
Pamunusa JonxHocTb
OTuecTBO Paspsag,
[aTa poxaeHua 3apnnaTta
Appec [ata npnema
TenedoH [aTa yBonbHe-
HUA

Pucynox 6



Tpemvs nopmanvuas popma (3HD), puc 7

Tabnuia, Haxoasmascs B TpeThel (hopme JoMKHaA 0OTBedaTh BceM TpeboBanusM 2HD, a Takke
HU OJTHO W3 HEKJIIOYEBBIX MOJICH HE HICHTUPUIMPYETCS MPH MOMOIIU IPYTOro HEKIYEBOTO MOJIS.
JlpyruMu ciioBamMu B TaOJIMIIE HET ITOJICH, KOTOPBIC HE 3aBHCAT OT Kitoya. Ha npakTke TpeThbst HOp-
MasbHast (hOpMa CXeM OTHOIICHUH B OOJBIIMHCTBE CITy4aeB JOCTATOYHA, ¥ IPUBEICHUE K HEH mporiece
MIPOCKTHPOBAHHMSI PEIISIIMOHHBIX 0a3 TAaHHBIX OOBIYHO 3aKAHYHBACTCA.

Kog coTpya-
HUKa
Ko aonxHo-
cTH
Kog pusmye-
CKOro nua
[ata npuema
[ata yBo/b-
HeHuA
Kog coTtpya- Koga, fonxHo-
HUKa cTH
Kog dusmnye- OONKHOCTb
CKOro nua
JonKHocTb pa3pag
Paspag, 3apnnata
3apnnaTta
[ata npuema
[arta yBo/b-
HeHuA
Pucynok 7

OcHOBHbIE OHATHUSA PENALUOHHON MOJIEIH JaHHBIX SIBIISIFOTCS:

» Jlomen. HauMmeHbIIas €IMHULA JAHHBIX PEISLIMOHHOW MOJENH — 3TO OTIENBHOE aTOMapHOE
(Hepa3noKuMoe) JUIsl JAHHOM MOJIEH 3Ha4eHHEe TaHHBIX. JIOMEHOM Ha3bIBaeTCs MHOXECTBO
aTOMapHBIX 3HAYEHHUI OJTHOTO M TOTO K€ THUIIA.

*  Tun oannwix B peNALIMOHHON MOJIENIN TAHHBIX MTOJIHOCTHIO SKBUBAJIEHTHO COOTBETCTBYIOLLIEMY
NOHSTHIO B alropuTMHUecKuX si3bikax. Bece CYB/l nonnepkuBaroT cienyronye TUIIbl JaH-
HBIX: 11€JIOYUCIICHHBIE, BEIIECTBEHHBIE, CTPOKOBBIE, CIIEIIUAJIbHBIE TUIIBI IaHHBIX JIJI51 BpEMEH-
HBIX BEJIMYMWH (J1aTa ¥ / UIN BpeMs).

*  Ampubym. CTonOLbl OTHOLIEHUS Ha3bIBAIOT aTpUOyTaMH, UM NIPUCBAUBAIOTCS UMEHA, 110 KO-
TOPBIM K HUM 3aTe€M IMPOU3BOJUTCS OOpalleHue.

*  Kuou. [IpocToil Kit04 — KITI04, CoJiepKaliuil ToJabKo ouH aTpulyT. COoCTaBHOM KIIH0Y — 3TO
KJIF0Y, COCTOSILIIMN U3 HECKOJIBKO aTpUOYTOB.

UtoOb1 nHpOpMaLHs, XpaHsIIasics B 6a3e TaHHBIX, OblIa OTHO3HAYHON U HEMPOTHBOPEUYUBOM, B
PENALMOHHON MOJIENH YCTaHABIMBAKOTCS HEKOTOPBIE OTPAaHUUUTENbHbIE YCIIOBUSA. OTpaHUYUTENBHBIE
YCIIOBHUSL — 3TO MpaBUJIa, ONpeeSIoIIe BO3MOKHbIE 3HaUeHUs JaHHBIX. OHU 00ecrneunBaroT JIOTH-
YEeCKYI0 OCHOBY JUIsl MOJJIEP>KaHHUsI KOPPEKTHBIX 3HAU€HUH JaHHBIX B 0a3e. Takue orpaHuueHus 1e-
JIOCTHOCTH TIO3BOJISIFOT CBECTH K MUHUMYMY OMIMOKH, BO3HUKAIOLIUE IPU OOHOBJIEHUH U 00pabOTKH
JTAHHBIX.

Pensimmonnas 6a3a qaHHBIX MTpeICTaBIseT cO00i COBOKYITHOCTh OTHOILIEHUH, CO/IEPKALNX BCIO
UH(pOPMaILIKIO, KOTOpast JOJKHA XPaHUTHCS B 6a3e HaHHBIX. OTHAKO MOJIb30BATENN MOTYT BOCIIPHHHU-
MaTh TaKyro 0a3y JTaHHBIX KaK COBOKYMHOCTb Tabnuil. Takum o0pa3om, pessiiMoHHY0 0a3y JaHHBIX
MOYKHO pacCMaTpUBaTh KaK XpaHWJIMILE JaHHBIX, COAEPKAIIMX HAOOp ABYXMepHbIX Tabuul. Habop



CPEZCTB yIpaBJIeHUs MOJOOHBIM XPAHWIHILEM Ha3bIBACTCS PENSIIMOHHON CHCTEMOH yIpaBjeHus Oa-
3aMu JaHHbIX. OHA MOKET COAEPKaTh YTUIIUTHI, PUIOKEHHS, CITYKObI, ONOIHOTEKH U APYTUE TPHU-
JIOKEHUSL.

JlaGopaTopuas padora Ne 2 Co3nanue 0a3bl JaHHBIX B cpeje pa3padoTKu
Heab padoThI: U3YYUTH IPUHIIMITBI CO3/IaHUs 0a3bl JaHHBIX MPpHU momMotnu SQL - oneparopos

X0/l PABOTDI:

Azpik SQL cran dakTH4ecKu cTaHIapTHBIM S3BIKOM JocTyna K 6a3am nanHbiX. Bece CYB/I,
IIPETEHIYIOIIME HA Ha3BaHUe "pessiLiuOHHbIE", peasn3yIoT TOT WK uHOM auanekT SQL. MHorue He-
PENALMOHHBIE CUCTEMBI TaK)K€ UMEIOT B HACTOSIIEE BPEMsI CPEICTBA JOCTyNa K PENSLUOHHBIM JIaH-
HbIM. Llenbio cTanapTU3auu sBISEeTCS NEPEHOCUMOCTD IPUIIOKEHUHN Mex Ty pazinuuHbiMu CYB/L.

HyxHo 3aMeTHTh, YTO B HACTOSAIIEE BpEeMs, HU OJJHA cHUcTeMa He peanu3yet ctanaapT SQL B
moJiHoM o0beme. Kpome Toro, Bo Bcex JMANEKTaxX sI3bIKa UMEIOTCS BO3MOXKHOCTH, HE SBIISIONIHECS
CTaHJIapPTHBIMU. TakuM 00pa3oM, MOXKHO CKa3aTh, YTO KaXKIbI JIUAJIEKT - 3TO HAMHOXKECTBO HEKO-
TOPOTO TOIMHOKeCTBa cTanaapTa SQL. D10 3aTpyHAET MEPEHOCUMOCTh NPHIIOKEHUH, pa3paboTaH-
Hbix 111 onHux CYB/L B npyrue CYB/I.

SA3pik SQL onepupyeT TepMUHAMHI, HECKOIBKO OTIUYAOIIUMUCS OT TEPMUHOB PEIISIIMOHHON
TEOpUH, HATPUMEP, BMECTO "OTHOIICHHI" HCTIONB3YIOTCS "TabauIbl", BMecTo "KopTexkeit” - "cTpoku”,
BMecTo "aTpuOyTOB" - "KOMOHKHU" MM "CcTONONEI".

Crangapr s3pika SQL, X0TS ¥ OCHOBaH Ha PESIIUOHHON TEOPUH, HO BO MHOTHUX MECTax OT-
XOJUT OH Hee. Hampumep, OTHOIICHHE B PEIISIIMOHHON MOJICIU JTAHHBIX HE JOMYCKACT HATUYHS OIH-
HAKOBBIX KOPTEXEeH, a Tabnuiel B TepMuHoIoruu SQL MOryT MMeTh OIMHAKOBLIE CTPOKU. iMeroTcst
U IPYTUE OTIIHYHSL.

S3pik SQL siBAsieTCs peisiuOHHO MOJHBIM. JTO O3HAYAET, YTO JIF0OO0M Oneparop pesaiuoH-
HOM anreOpbl MOXKET OBITh BEIPAYKEH NOIXOAAIIIM oreparopom SQL.

Omnepartopst SQL

OcHoBy s3bika SQL cocTaBisloT onepaTopshl, YCIOBHO pa30UThle HE HECKOJBKO IPYMI MO
BBITIOJTHSEMBIM (DYHKIIHSM.

Mo03KHO BBIIETTUTD CJIEIYIOIINE TPYIIIBI ONIepaTopoB (MIepEUrCIIeHbI He Bce orepaTopbl SQL):

Omneparoper DDL (Data Definition Language) - oneparopsl ompeneieHuss 00beKTOB 0a3bl
JTAHHBIX

CREATE SCHEMA - coznaTh cxemy 0a3bl JaHHBIX

DROP SHEMA - ynanuth cxemy 0a3bl JaHHBIX

CREATE TABLE - co3nate Tabnuiry

ALTER TABLE - u3meHutb Ta0auIy

DROP TABLE - ynanuts Tabnuity

CREATE DOMAIN - co3nmarte nomeH

ALTER DOMAIN - u3meHuTH OMEH

DROP DOMAIN - ynanuth 1oMeH

CREATE COLLATION - co3nate mocnenoBaTeIbHOCTh

DROP COLLATION - ynaiute mociieioBaTeIbHOCTh

CREATE VIEW - coznartes npencrasienue

DROP VIEW - ynanuth npeacraBieHue

Omneparopst DML (Data Manipulation Language) - onepatopsl MaHUITyTUPOBaHUS JAHHBIMU

SELECT - oro0Opath CTPOKH U3 TaOIHII

INSERT - no6GaBuTh CTpOKHM B TaOIHUILY

UPDATE - u3mMeHUTb CTPOKH B TaOHIIe

DELETE - ynanuts cTpoku B Tabiue

COMMIT - 3admkcupoBaTh BHECCHHBIC H3MCHCHHS

ROLLBACK - oTKaTuTh BHECEHHBIE N3MEHEHUS

Omneparophkl 3alUTHI U YIIPABICHUS JTaHHBIMH



CREATE ASSERTION - co3naTh orpaHudecHme
DROP ASSERTION - yganuth orpaHuueHue
GRANT - npegocTaBuTh MPUBHUIETUH TOIH30BATEINIO UK MPHIOKEHUIO HA MAaHUITYJINPOBA-
HUE 00BEKTaMU
REVOKE - oTMeHHUTH TPUBUIIETHH TOJIB30BATENS WM MPUIIOKCHHUS
Kpome Toro, ecTs rpyIiisl OIepaTopoB YCTAHOBKU NapaMeTPOB ceaHca, NodydeHus UHpop-
MaIuu o 6a3e IaHHbBIX, orepaTopsl ctartnyeckoro SQL, onepaTopsl nuHamuueckoro SQL.
HauOosnee BaXxHBIMU U151 IOJIb30BATENS SIBJISIOTCS ONEPATOPHI MAHUITYJIMPOBAHUS TaHHBIMU
(DML).
ITpumepsl UCIIOIB30BaHMS ONIEPATOPOB MAHUITYITMPOBAHUS JaHHBIMU
INSERT - BcTaBka cTpok B TabIHILy
3apanue 1. BcTaBka oHOM CTPOKU B TaOIHILY:
INSERT INTO
P (PNUM, PNAME)
VALUES (4, "1BaHoB");
3apanue 2. BctaBka B TaOJIMIy HECKOJIBKHX CTPOK, BBIOPAHHBIX M3 IPYroi Tabauibl (B Ta0-
muiy TMP_TABLE BcraBnsioTcss JaHHBIE O IMOCTABIIMKAX W3 Tabmuisl P, nmeromue Homepa, 6071b-
e 2):
INSERT INTO
TMP_TABLE (PNUM, PNAME)
SELECT PNUM, PNAME
FROM P
WHERE P.PNUM>2;
UPDATE - o6HOBJICHHE CTPOK B TaOIHUIIS
3aganue 3. OOHOBJICHHNE HECKOJIBKHUX CTPOK B TaOIHIIE:
UPDATE P
SET PNAME = "[TymaukoB"
WHERE P.PNUM =1,
DELETE - ynanenue ctpok B Tabnuie
IIpumep 4. Y naneHue HECKOIbKUX CTPOK B TaOJIUIIE:
DELETE FROM P
WHERE P.PNUM =1,
3apanue 5. Yanenue Bcex CTPOK B TaOIHIIE:
DELETE FROM P;
[Tpumeps! ucnonp3oanus oneparopa SELECT
Omneparop SELECT sBnsiercss (pakTHUECKH CaMbIM Ba)KHBIM Il MOJIB30BATENS U CaMbIM
cinoxHbIM omneparopom SQL. OH mpenHa3HadeH s BBIOOPKM NTAHHBIX M3 TaOJUIl, T.e. OH, COO-
CTBEHHO, U peaJHn3yeT OJHO UX OCHOBHBIX Ha3HaueHUE 0a3bl JaHHBIX - IPEJOCTABIATh HHPOPMALIHIO
I10JIb30BATEJIIO.
Omneparop SELECT Bcerna BbINOIHAETCS HaJl HEKOTOPBIMH TaOJIMLIAMH, BXOJSIIMMU B 06a3y
JTAHHBIX.
3ameuanue. Ha camom gene B 6a3ax JaHHBIX MOTYT OBITh HE TOJBKO MOCTOSHHO XpaHHUMBbIE
TaOJINILIbI, a TAaKXKE BPEMEHHbIE TaOJIMIIBI U TaK Ha3blBaeMble IpencraBieHus. [IpeacraBnenus - 3To
npocto xpansmuecs B 6a3e nanasie SELECT-Boipaxkenust. C TOUKH 3peHuUs OJIb30BaTes el MpeicTaB-
JIEHUS - 3TO TalJMIIa, KOTOpask HE XpPaHUTCS MOCTOSIHHO B 0a3e JaHHBIX, a "BO3HUKAET" B MOMEHT 00-
pamenus k Heil. C Touku 3penus oneparopa SELECT u mocTosiHHO XpaHUMBble TaOIUIIbI, U BPEeMEH-
HbIe TaOJIUIBI ¥ IIPE/ICTABICHUS BBITJISASAT COBEPIICHHO OJuHAKOBO. KoHeuHO, IpH peaabHOM BBINOJ-
Henuu omneparopa SELECT cucteMoil y4uTBIBAIOTCS pa3iIHuUs MEXAY XpaHUMbBIMH TaOJIuLIaMU U
MIPE/ICTAaBICHUSIMH, HO 3TU PA3JIUYUS CKPblMbl OT TOIH30BATENS.
Pesynprarom BeimonHenus oneparopa SELECT Bcerna siBnsercss Tabnuua. Takum oOpasom,
o pesynbratam aerctBuit onepatop SELECT nmoxosx Ha ornepatopsl pessiMoHHO0H anreopsl. JIro0oit
OIepaTop PENSUOHHON aareOphl MOXKET OBITh BHIPAXKEH MOAXOAAIIMM 00pa3oM CPOPMYIUPOBAHHBIM
onepatopoM SELECT. Cnoxuocts oneparopa SELECT omnpenensiercst TeM, 4TO OH COJIEPKUT B cebe



BCE BO3MOYKHOCTHU PEISIIMOHHON anreOphl, a TaKKe JOMOJHUTEIbHBIE BO3MOXXHOCTH, KOTOPHIX B pe-
JSIUOHHOM aredpe HeT.
OT00p T1aHHBIX U3 OHOH TAOJIUIIBI
3apanue 6. BeiOparh Bce JaHHBIC M3 TaOIMIIBI MOCTABIIMKOB (KiroueBbie cioBa SELECT...
FROM...):
SELECT *
FROM P;

3ameuanue. B pe3ynbrare noiay4um HOBYIO TaONIHIly, COAEPIKAILYIO MOJIHYIO KOIUIO JaHHbBIX
W3 MCXOIHOM Tabmuue! P.
3ananue 7. BoiOparh Bce CTpOKHM M3 TaONMIBI MTOCTABUIMKOB, YIOBIETBOPSIOMIUNX HEKOTO-
pomy yciosuio (karoueBoe ciioBo WHERE. . .):
SELECT *
FROM P
WHERE P.PNUM > 2;
3ameuanue. B xauectBe ycinoBus B pazaene WHERE MoxxHO MCnonb30BaTh CI0KHBIE JIOTH-
YECKUE BBIPAKEHUS, HCIIOJIB3YIOIINE TOJIS Ta0JIHIl, KOHCTAHThI, CpaBHEHUS (>, <, = U T.I.), CKOOKH,
coto3el AND u OR, orpunianue NOT.



JlabopaTtopHasi pab6ora Ne 3. Opranusaums JOKaJIbHOMN CeTH.
Hacrpoiika J10KaJIbHOM ceTH.

Hesab padoTbl: M3y4HUTh CIIOCOOBI OPraHMU3ALMU JOKAJIBHBIX CETEH U X HACTPOUKY Ul pa-
00THI ¢ 6a30ii JAHHBIX.

TEOPETHYECKAS YACTbD

MHorue KOMMEpUYECKHe MPEaNpUsATHs UMEIOT IaHHBIE, JOCTYNl K KOTOPBIM IpeiaraeTcs
I10JIb30BATENISIM BHE KOMITAHUY - APYTUM OPEANPUATHSIM, TOKYyNATeIIM Wi npousBoauresasim Hanpu-
Mep, IPEINPUATHE MOXKET IpeAIaraTh MOTEHIMATBLHBIM ITOKYMATENSAM JOCTYII K JOMOTHUTEIHHON NH-
(dbopmanuu 0 NPOIyKTax MPEANPUITUS B HAEXK € YBEIUUYUTh COBIT JI0KHBI OBITH YUTEHBI U HYK/IbI
cIy>Kamux npeanpustus Hampumep, 1ocTynHOM MOXKET OBITh City>keOHas nHpopmMarus o rpaduxax
paloThI U OTIIYCKOB, 00y4YE€HUH IIEPCOHANA, TOJUTUKE KoMIaHuM U T 11 [Too0Has 6a3a JaHHBIX MOXKET
OBITh CO3/IaHa U ClIeIaHa JIETKO JOCTYITHOM JiJIs oJib3oBateneid cpenctBamu SQL u Internet

IIpukjagHasi yacTh KIMEHT-cepBepHOTro npuinoxeHus (back-end application) cocTout u3 cep-
Bepa 0a3bl JTaHHBIX, UICTOYHUKOB JAHHBIX M COOTBETCTBYIOIEIO MPOMEXYTOYHOTO MPOTrPaMMHOIO
o0ecreyeHus, UCIOIb3yeMOro Ul MOAKIIOYEHUs IpUIokeHust K Web uin yaaneHHol 6a3e TaHHbIX
I10 JIOKAJIBHOM CETH.

Eme pa3 HarmoMHHM, YTO K Haubojee pacHpoCTpaHEHHBIM cepBepaM 0a3 JaHHBIX OTHOCST
Oracle, Informix, Sybase, Microsoft SQL Server u Borland InterBase ImeHHO ¢ cepBepa HaunHaeTCs
pa3BopaurMBaHue NPUIOKEHUs 0a3 JAaHHBIX OO Ha BCe MPENIpPUATHE B paMKax JIOKAIbHOH ceTH
(LAN) i cetu intranet mpeanpustus, 1060 B Internet PasBopaunBanue (porting) mpeacTaBiseT co-
0011 mpolecc BHEIPEHUs MIPUIIOKEHUS B Cpelly, JOCTYIHYIO mosb3oBaresisiM CepBep 0a3bl JaHHBIX
JI0JDKEH OBITh YCTAaHOBJICH HA pabodeM MecTe aIMUHUCTpaTopa 06a3bl TaHHBIX, KOTOPHIA, B CBOIO OUe-
pelb, JOJKEH MOHUMATh U MPOU3BOJICTBEHHbIE MOTPEOHOCTH MPENNpPUATHs, U TpeOOBaHUS CaMOro
MPUIIOKECHUS

[TpomexxyTouHOE NporpaMMHOE obOecrieueHue NPUIIOKEHHUS COCTOUT U3 cepBepa Web u
CpPEACTB, MO3BOJISIONIMX MOIKIIOUNTE cepBep Web Kk cepBepy 0a3bl TaHHBIX | 7TaBHOH 1ENTBIO B TaHHOM
cilyyae siByisieTcsi Hanuuue B Web Mpui1osKeHUsl, IPEJOCTaBIISIOIEr0 JOCTYI K KOPIOPATUBHBIM JaH-
HBIM

Hurepdeiicnasn yacTb

Wurepdeiicuas yacte npuinoxkenus (front-end application) - 3o Ta yacTh NpUIIOKEHHUS, C KO-
TOpPOW MMeeT JieN0 Mojb3oBarenb MHTepdelicHas 4acTb MPUIIOKEHUS MOXET ObITh KOMMEpPUYECKUM
MPOAYKTOM KaKoW-HUOYIb KOMIIAaHUH, TPOU3BO/IAIIECH ITPOrpaMMHOE oOecrieueHre Ha TIPOIaxKy, JTN00
MPOAYKTOM, pa3pabOTaHHBIM BHYTPH MPEINPUATHS C NPUMEHEHHEM Ppa3JIUYHBIX MPOrpPaMMHBIX
CPEICTB.

Jlo Toro, Kak Ha PBIHKE CI0XKUIIOCH UMEIOIIEECs] CEro/IHs pa3HooOpa3ue NpUIIOKEHUH, pes-
Jararouux UHTepgeiic nonb3oparesns 0a3bl JaHHBIX, OJB30BATENI0 HEOOXOAUMO ObUIO YMETh IpO-
rpammupoBath Ha si3bikax TMrna C HTML unu 1:000M IpyroM M3 MHOXKECTBA MPOLIETYPHBIX SI3bIKOB
IPOrPaMMHUPOBAHUS, C TIOMOIIBI0 KOTOPBIX pa3padaThIBaINCh MpHiIokeHus it Web f3piku Trma
ANSI C, COBOL, FORTRAN wunu Pascal ucnonbs3zoBanuce ais pa3paboTku nuHTepdeiicHoi yactu
BHYTPH NPEANPHUATHS, © COOTBETCTBYIONIHNIA HHTEP(EIC IMOIb30BaTeNs ObLI, KaK MPABUIIO, TEKCTOBBIM
CeroaHs GOJBIIMHCTBO HOBBIX MPHJIOKEHUH HHTEpGEHCHOM yacTu npeyiaraoT rpaduyeckuii mosp-
3oBarenbcekuit uaTepdeiic (GUI)

WNutepdeiicHas yacTh NPUIIOKEHUS MTPU3BaHA 00ECIIEUUTH MOJIb30BATENI0 MPOCTOTY AOCTYMa
K 0a3e JaHHBIX U paboThl ¢ Hell BHyTpeHHUe npoliecchl TPOrpaMMHBIN KO M MPOUCXOASIIUE B HEH
COOBITHS JIOJKHBI OBITh HE3aMETHBIMHU 151 TToJIb30BaTeNst HTepdeiicHas 4acTh NpUII0KEHUs T0JDKHA
OBITh pa3paboTaHa JJIsi TOTO YTOOBI 0 BOBMOKHOCTH M30aBUTH MTOJIE30BATENsS OT HEOOXOIMMOCTH Te-
pATBbCS B JIOTAJKaX U MHTYUTHBHO YYBCTBOBATh CHUCTEMY B IeJIoM HOBbIE TEXHOJOTMH MO3BOJISIOT
clIenaTh MPUIOKEHUS 0o0Jiee TIOHATHBIMHU U MPOCTHIMU B IPUMEHEHHUHU YTO JTAET MOJIB30BATEIIO BO3-
MO>KHOCTbh COCPEIOTOUUTHCS Ha PEIIEHUH CBOMX KOHKPETHBIX 337124 MOBBIIIAsl B KOHEYHOM UTOTe 3(-
(heKTUBHOCTH CBOETO TPY/a.



Hmeromuecst Ha CErOAHS CPEACTBA Pa3pabOTKH MPHIOKEHHUN JOCTATOYHO MPOCTHI B IPUMEHE-
HUHU ¥ 0OBbEKTHO-OPUEHTUPOBAHHBI, YTO JOCTUTAETCs UCIIOJIb30BaHUEM B HUX MMUKTOTPAMM, BO3MOXK-
HOCTEH IepeTackuBaHusl OOBEKTOB C MOMOIIBIO MBIIIH, & TAKXKE Pa3IMYHBIX MacTEPOB, aBTOMAaTHYe-
CKHU F€HEepHPYIOLINX 00BEKTHI C 3aJaHHBIMU cBolicTBaMU. Cpean Hanbosiee MONyISIpHBIX CPEACTB pa3-
pabotku Web-npunoxenuit cienayet ynomsuyts C++Builder, IntraBuilder ¢pupmsr Borland u Visual
J++, C++ dupmer Microsoft. [ paspaboTku mporpamm, MpeaHa3HauYCHHBIX I pabOThl B paMKax
JIOKAJIbHOM CeTH mpennpusatusi, ucnoin3dyior PowerBuilder ¢upmsr Powersoft, Developer/2000
¢bupmel Oracle Corporation, Visual Basic ¢pupmsr Microsoft u Delphi ¢upmer Borland.

[TpuknaaHas 4acTh pacrojaraeTcs Ha CepBepe, TaM e pa3MelnaeTcs U cama 0a3za JaHHBIX.
[Tonp30BaTensiMU IPUKIIAJAHON YaCTH SBJIAIOTCSA pa3pabOTUMKU 0a3bl JaHHBIX, IPOTPAMMUCTBI, aIMH-
HUCTPATOPbI 0a3bl TaHHBIX, CHCTEMHbIE aIMUHICTPATOPBI M CUCTEMHBIC aHANUTUKU. VHTepdeiicHas
YacTh NPUIIOKEHUS pa3MelaeTcsl Ha MalllMHaX-KJIMEeHTaX, KOTOPBIMH OOBIYHO SIBJISIOTCS MEPCOHATIb-
HbIE KOMITBIOTEPHI KOHEYHBIX MOJIb30BaTenei. nTepdeiicHas yacTh MpUIOKEHNS pacCUUTaHa Ha ca-
MYIO IIMPOKYIO ayAUTOPHIO [10JIb30BaTENECH, BKIIOUAIOLIYIO OIIEpaTOPOB BBOJIA JAHHBIX, OyXranaTepoB
u 1. 1. [lonp30BaTens MOMKEH UMETh BO3MOXKHOCTh JIOCTYyINa K 0a3e NaHHBIX MO CETH-HM TaKas CEeTb
MOXeET ObITh Kak JIokanbHO# (LAN), Tak u rmobdansaoi (WAN). s mpeaocTaBieHus MOIb30BaTeII0
TaKOM BO3MOYKHOCTH HCIIOJIb3YETCS IPOMEKYTOUHOE MPOrpaMMHOe obecrieueHue (Harmpumep, Apaii-
Bep ODBC).

YaaneHHbIH 10cTyN K 6a3e JaHHBIX

baza naHHBIX MOXKET OBbITh JOKaJIbHOM, U TOTJIa BBl IMEETE BO3MOKHOCTh MOKIIOUUTCS K Hel
HernocpeacTBeHHo. Ho, Kak mpaBuIio, OIb30BaTEINI0 TPeOyeTest JOCTYM K 0a3e JaHHBIX, KOTOpast HaXxo-
JUTCS HA HEKOTOPOM YJIaJIeHUH OT €ro CUCTeMBI. Y jalieHHas 6a3a JaHHBIX - 3TO HEKOTopast 6a3a JaH-
HBIX, HE SIBIIIONIASICS JIOKATLHOH, T. €. PACIIOJIOKEHHON Ha TOM CepBepe, K KOTOPOMY BbI IOIKITFOYEHBI
B JIaHHBI MOMEHT, U Mperoararomnias i A0CTyla K Hell HCII0JIb30BaHHE CETH U OIpeesIeHHbIX
CETEBBIX MPOTOKOJIOB.

JlocTyn K yaaneHHoH 0a3e 1aHHBIX MOXKHO OCYILECTBUTH HECKOJIBKUMHU criocobamu. ['oBops B
o01IeM, JOCTyN K yIaJIeHHOH 0a3e JaHHBIX OCYIIECTBIIACTCS C TOMOIIbI0 [loAKIIIOUeHHS K CeTH Win
Internet mocpescTBOM HCHONIB30BaHUS MPOMEXYTOYHOTO MPOrPaMMHOI0 oOecrieueHus (Harpumep,
cranaaptHbix cpeacts ODBC).

JlokanbHbIl cepBep 0a3bl JaHHBIX U INIaBHBIN JIOKAIbHBIM CEpBEp YaCcTO OKA3bIBAIOTCS OJHUM
U TE€M XK€ 00BEKTOM, TIOCKOJIbKY 0a3a IaHHBIX, KaK MPaBUIIO, Pa3MENIaeTCsl Ha TIaBHOM JIOKAJIbHOM
cepBepe. Ho moakirounThCs K yAaaeHHOH 6a3e JaHHBIX € TIIaBHOTO JIOKAIBHOTO CEpBEpa MOXKHO U 0e3
MOJIKITIOYEHUS K JIOKAIbHOW 0a3e MaHHBIX. [|JIsT KOHEYHOTO TI0JIh30BATEINS Yallle BCETO MpeiaracTcs
MOJIKJIIOYEHUE K yJalleHHOM 0a3e aHHBIX CpeAcTBaMH MHTep(eicHOro mpuiaoxenus. Bo Bcex aTux
ClTydasiX UCTOJIB3yeTCsl Iepeada 3apocoB K 0a3e JaHHBIX 110 CEeTH.

Texnonorusst ODBC (Open Database Connectivity - OTKpbITBI HHTEpdEc 1ocTyna kK 6azam
TAHHBIX) 00ecTieYBaeT BO3MOKHOCTD JIOCTYIA K YAaJCHHBIM 0a3aM JaHHBIX C TIOMOIIBIO MTOIXOIs-
miero apaiisepa. Jpaiisep ODBC ucnonb3yercst nHTep(hEHCHBIM MPUIIOKEHUEM JUTsS OJTYYEeHUs J10-
CTyna K MPHKIAIHON YacTh 0a3bl TaHHBIX JJIS B3aUMOCHCTBUS C JAHHBIMU HIDKHETO YpoBHS. J[ist
JI0CTyNa K yJaJleHHOU 0a3e TaHHBIX, KpOME TOr0, MOXKET MTOHAI00UThCS U ceTeBOM apaiisep. [Ipuio-
»enue Bo3biBaeT pyHkiuu ODBC, a cooTBETCTBYIONIMI ApaliBep 0OecniednBaeT 3arpy3Ky apaiiBepa
ODBC. Mlpaiteep ODBC 06pabarbiBaeT BbI30B (YHKIINH, IIEpEChUIaET 3apoc K 0a3e JaHHBIX U BO3-
BpamiaeT pe3ynbTaT 3Toro 3anpoca. Ha ceronus ODBC siBnsieTcst cTangapTOM, HCTIOTB3YEMBIM IIEJIBIM
pSAIOM IPOAYKTOB, B uacTHOCcTH, PowerBuilder, FoxPro, Visual C++, Visual Basic, Delphi, Microsoft
Access 1 MHOTUMHU JIPYTHMH.

Kak yacte ODBC, m11000#1 Mpou3BOANUTEN CUCTEM yIpaBieHUs: 0a3aMu JTaHHBIX Mpeiaraet
CO CBOMMHM 0a3zaMy JaHHBIX NMporpaMMHbIN uHTepdeiic npunoxenus (API). [ns npumepa u3 Takux
npe/ularaeMbelx MpoaykToB MoxkHO oTMeTuTh Open Call Interface (OCI) ¢upmsr Oracle u
SQLGateway ninun SQLRouter ¢pupmer Centura.

Jpyrue natepdeicsl 10cTyna K JaHHBIM

B nononnenue k apaiisepy ODBC mMHOrHe npou3BoauTeNIN CUCTEM YyIIpaBieHUs 0a3aMu JaH-
HBIX IIpeUIaraloT CBOe MporpaMMHoe obecreueHue, NpeaHa3HauYeHHoe Il OpraHu3alyu J10CTymna K



ylnajieHHbIM 0azaMm JaHHbIX. Kakmblil U3 TakuxX MPOIYKTOB OKA3bIBACTCS CHEIU(PUUCCKUM IJIs CH-
CTeMbl yIpaBiieHUs1 0a3aMu TaHHBIX KOHKPETHOTO MPOU3BOJUTENS U, BOOOIIE TOBOPS, HE MpeAroa-
raeT MepeHOCMMOCTH Ha JIPYTHe THIIBI CEpBEPOB 0a3 TaHHBIX.

Oracle Corporation asist opranu3aiiiy 10CcTyna K yJaJeHHbIM 0a3aM JaHHbBIX MPeAiaraeT CBOM
npoaykT rmoj uMeHeM Net8. Net8 MoKHO HCII0/Ib30BaTh MPAKTUYECKH C JTFOOBIMU CETEBBIMH IPOTOKO-
namu, B yactHoctd, TCP/IP, OSI, SPX/IPX u muorumu npyrumu. Kpome Toro, Net8 moxxer padoraTth
0J1 YIIPaBJICHUEM MOYTH JI000i N3 HanboJiee pacrpoCTPaHEHHBIX ONEPALMOHHBIX CUCTEM.

Sybase Incorporated mpemiaraer cBoii mpoaykt mox umeHem Open Client/C Developers Kit,
MOJIICP>KUBAOLINI TPOAYKTHI APYTHX MPOU3BOIUTENCH, B yacTHOCTH Net8 ¢pupmbl Oracle.

Joctyn k yaaneHHbIM 6a3aM JaHHBIX ¢ TOMOIIbIO HHTepdeiica Web

Joctym Kk yaaneHHbIM 0a3aM JaHHBIX TocpeacTBoM uHTepdeiica Web mogobeH noctyny k Oa-
3aM JaHHBIX M0 JIOKAJIbHOM ceTu [1aBHOE oTiHuYMe COCTOUT B TOM, yTo B Web Bce 3ampochl k 0aze
JAaHHBIX HAIPaBISIFOTCS uepe3 Web-cepsep.

Koneunslil nonb3oBaTens HHULMUPYET JOCTYI K YJAJIEHHOH 0a3e JaHHBIX C MOMOIIBI0 Opo-
y3epa Web. bpoyzep Web ucnonssyercs ans cBs3eiBanus ¢ 3aganHbiM URL wnmm ampecom IP B
Internet, cooTBeTcTBYIOIIUM HYkHOMY cepepy Web. Cepsep Web, npoBepuB umMst 1 aposib MOJIb30-
BaTellsl, IEPEChUIACT MOJIh30BATENBCKUN 3apoc 06a3e TaHHBIX, KOTOPasi, B CBOIO 0YEPE/Ib, TOKE MOXKET
noTpeboBaTh MPOBEPKU UMEHH U Haposis. 3ateM cepBep 0a3bl JaHHBIX BEPHET pe3yNbTaThl 3ampoca
cepBepy Web, a mocieHuii 0ToOOpa3uT 3TH Pe3yJbTaThl B OKHE TOJIB30BaTEIIbCKOro Opoysepa Web.
HecankunoHnpoBaHHBINA JOCTYN K KOHKPETHOMY CEpBEPY MOXKET MPECEKaThCs ¢ MOMOIIbI0 OpaH-
Mmayapa (firewall).

Bpanamayap (firewall) - ato anmaparHo-nporpaMMHast cucTeMa MEXCETEBOM 3alllUThI OT He-
CaHKLMOHMPOBAHHOIO JI0CTyNa K cepBepy. sl 3aluThl OT HECAaHKIIMOHUPOBAHHOIO JIOCTYIA K Cep-
BEPY MOXKET HCIOJIb30BAThCs KaK OJJHA, TAK M HECKOJIKO TAKUX CUCTeM. TOYHO Tak)Ke OJlHA WJIH He-
CKOJIbKO CHCTEM 3aIIUThI MOT'YT UCIIOJIB30BATHCS ISl YIIPABICHUS TOCTYIIOM K cepBepy 0a3bl JaHHBIX
U K camMoii 6a3e JaHHBIX.

[Tpu nepecbuike naGopmaruu mo Web crieayet IpuHATh BCE BO3MOKHBIE MEPHI 0€301TaCHOCTH
Ha BceX YpoBHAX. K TakuM ypoOBHSIM MOKHO OTHECTH cepBep Web, IIaBHBIN JIOKaIbHBIN CepBEp U
ynajeHHyoo 0a3y maHHbIX YacTHbIe JaHHBIE, TAKHE KaK WICHTH(UKAMOHHBIE HOMEpa CIy)KalluX,
BCET/1a JIOJDKHBI OBITh 3alIUMIIEHBI OT JOCTYIA K HUM CITy4alHBIX JIUI] U HE IOJKHBI PaCIIPOCTPAHSITHCS
B Web.

SQL u Internet

SQL MoHO HCTIOIb30BaTh B paMKax MpHIIOKeHUH, co3aaBaeMbix cpeactamu C mim COBOL.
Touno Tak >xe SQL M0OXHO ncHoabp30BaTh U B Internet-mpuinoXeHusX, Co31aBaeMbIX CpeACTBAMH Ta-
KHX SI3BIKOB IIporpammupoBanus, kak Java. Tekcr HTML Toxe MoxxHO TpaHciupoBats B 3anpoc SQL,
9TOOBI TOTOM C TOMOIIBIO HHTEp(delicHoro Mpunoxenus Web nepeciaTh 3TOT 3anpoc yAaJIeHHOI 6a3e
NaHHBIX. Bo3BpallleHHbIN 623011 JaHHBIX Pe3yabTaT 3aTeM TpaHcaupyercs oopatHo B TekcT HTML u
otoOpaxkaercs Opoysepom Web Ha skpaHe 1osib30BaTess, MOCIaBIlero 3amnpoc. B cnenyromux passe-
nax ucnosb3oBanue SQL B Internet oOcyxpaercs monpobHee.

C u3o0peTeHneM M pacnpocTpaHeHueM Internet mo BceMy MUpPY JaHHbBIE CTaU JOCTYIMHBIMU
MOKYTIAaTeIsIM U MPOU3BOAUTENSIM B JIt000# cTpaHe. Takue JaHHbIE OOBIYHO OBIBAIOT JOCTYMHBIMU
TOJIBKO JUISl YTEHUS C IOMOIIBIO COOTBETCTBYIOIIEI0 MHTEP(EHCHOTO MPUITI0KEHUS.

[IpennazHaueHHbIE Ui MOKyHaTeNled JaHHbIE MOTYT COCTOSITh M3 00IIel MHpOpMAaLUU JUIs
MOKymaresiei, ”HHOpMaIluu 0 KOHKPETHBIX MPOyKTaX, OJJaHKOB 3aKa30B, MHGOPMAITUHU O TEKYIIUX U
BBITTOJIHEHHBIX paHee 3aKa3ax W T.J1. YacTHas nHpopmanms, HanpuMmep, HHPOpPMaIns 0 KOPIOPaTHB-
HOM CTpaTeTuu U O CIYKalTUX KOMIIAHUU TOCTYITHOU OBITh HE JOJKHA.

Hannune nadopmanronnoi ctpanndku B Web ctano modtu 00s13aTeIbHBIM 711 KOMITaHHH,
CTpEMSIIIUXCS YCIIEIIHO KOHKYPUPOBATh C IPYTMMHU B cBoeM Ou3Hece. Ctpannuka Web oka3biBaeTcs
BecbMa 3(PPEKTUBHBIM CPEJICTBOM MH(OPMUPOBAHUS OOJIBIIOTO YKCIa MOTEHIUATbHBIX TOKYIAaTeNeH
00 yciyrax, NpoAyKTax U APYrHX acleKTax JesTeIbHOCTH KOMIAaHUU, He TpeOys PU 3TOM upe3mep-
HBIX 3aTpart.

[IpenocraBnenue NOCTyMa K JAHHBIM CITYKAI[UM M MIPUBUIIETUPOBAHHBIM KIIMEHTaM



C nomompio Internet unu cetu intranet komnanuu 6a3y JaHHBIX MOXKHO CEIATh JOCTYITHOM
JUISL CITY’KAIllUX 3TOM KOMIaHWU WJTK €€ KIIMeHTOB. Mcnonb3oBanue TexHonoruii Internet okaspiBaeTcst
BechbMa yI00OHBIM /7151 UHGOPMHUPOBAHHUS CITYXKAIIUX O MOJTUTUKE KOMITAHUH, IPEUMYIIECTBAX pabOTHI
B HEH, 00y4aronux mporpaMmmax U T. II.

HNurtepdeiicabie npuinoxkennss Web, ncnoas3yrommue SQL

WmeeTcs nenslii psij NpUIOKEHUH, 00ecredynBaronInX JOCTy K 0a3aM JaHHBIX. MHOrue u3
TaKUX MPWIOKEHUH IpeiaraloT rpapudeckuii naTepdeiic moap30Bareisi, TaK YTO IOJIb30BATEII0
naxke HeT HeoOxoauMocTu moHuMath SQL, 4ToObI cocTaBUTH 3anpoc K 0asze AaHHBIX. B Takux mpuiio-
KEHHUSAX MOJB30BATENIO PEJIaraeTCs yKa3blBaTh U IEJNKATh MBIIIBIO Ha 00BbEKTAX, MPEACTABISIONINX
TabJIULIbI, MAaHUIYJIUPOBATh JAHHBIMU 3TUX OOBEKTOB, 33JaBaTh KpUTEPHUH O0TOOpA BO3BpAIIAEMbIX
JAHHBIX U T. A. Takue MpuIIoKeHus: 4acTo pa3padaTbIBalOTCA U HACTPAUBAIOTCS B TIOJHOM COOTBET-
CTBUU C KOHKPETHBIMU TPEOOBAaHUSIMU KOHKPETHON KOMITAHUU.

SQL u intranet

IBM m3navanpHo co3maaBana SQL mis qoctyma k 6a3aM JaHHBIX, pa3MEIIeHHBIM Ha MIHH(PE-
Max, ¢ KJIMCHTCKUX MAIlIWH MoJib3oBareneid. [lomp30BaTenu mpu 5TOM CBS3BIBATIUCH ¢ MIMHBpeiiMaMu
o jokanbHo# cetu. [Tozxke SQL cran ctaHAapTHBIM S3bIKOM KOMMYHHUKAIMU MOJIb30BaTeNel ¢ Oa-
3aMHu JaHHbIX. Intranet, o cyTu, sSBIs€TCSI MUHUATIOPHBIM aHasioroM Internet. OCHOBHBIM pa3anuueM
MeEX1y HUMH SIBJISIETCS TO, UTO intranet mpeaHa-mauiercs A UCIOJIb30BaHUsl BHYTPU HEKOTOPOU Op-
ranuszanuu, a Internet otkpeita g nqocryna Bcem. [lonb3oBarenbckuil (KINMEHTCKUM) uHTEpdeiic B
intranet octaeTcs TeM K€, UTO U B MOJIeH KiueHT/cepBep. 3anpockl SQL HanpaBisttoTcs 6a3e TaHHBIX
cepBepoM Web ¢ ncnonp3oBaHrEM COOTBETCTBYIOLIETO si3bIKa (Hanpumep, HTML).

be3zonacHocTh B paMkax 0a3bl JaHHBIX 3HAYUTENHHO BhIIIE, ueM B Internet. [ToaToMy Bcerna
HCIOJIb3YITE cpeAcTBa 0€30I1aCHOCTH, MpeJiaraéMble BallluM CEpBEPOM 0a3bl JAHHBIX.

X0/ PABOTHBI

3ananmue 1. Boiinute B Internet u o3HakoMbTeCh C HH()OPMAIIMOHHBIME CTPAHUIIAMU HECKOJIb-
KHX M3 MPEACTAaBICHHBIX TaM KOMMaHuii. Eciu Baiia KoMImaHus Toxe UMeeT HHPOPMAIIMOHHYIO CTpa-
HuIy B Web, cpaBHHTe ee ¢ HH)OPMAIIMOHHBIMHU CTPAaHUIIAMU KOHKYpeHTOB. OTBEThTE [T ce0sl Ha
CJIE1YIOLME BOIIPOCHI B OTHOILIEHUH MPOCMOTPEHHBIX CTPAHULL.

a. OTKpbIBaeTCs M CTpaHUIa ObICTPO WM €€ OTKPBITUE TOPMO3UTCS HATMUHUEM CIIHULIKOM
0OJIBIIOTO YKcIa TpauIecKuX H300pakeHni?

0. VlaTepecHo 1 uuTaTh MPEACTaBICHHYIO Ha CTPaHUIIC HH(POPMAIIHIO?

B. [Tomyuunu nu BBl B pe3ysbTaTe YTEHUS UMEIOIIEIcs Ha cTpaHule HHPOPMaIUU IpeacTaB-
JIEHUE O TpeJyIaraeMblX KOMIIAHUEH ycayrax U NpoAyKTax U O KOMIIAHUH B 11€JI0M?

r. Eciu Ha cTpaHuie mpeasiaraercst 10CTyl K HEKOTOpOM 0as3e JaHHBIX, TO JOCTaTOYHO JIU
OBICTPO OCYILECTBISETCS TAKOW JOCTYI?

1. MoXHO 1M caenaTh BBIBOJ 00 MCIIOJIB30BAaHMM Ha JaHHOW cTpaHuue Web Kakux-iu0o
cpenctB Oe3omacHOCTU?

3ananme 2. Ecniu B Bameil koMIaHUM MCIIONIB3YeTCs intranet, BOMANUTE B C€Th U IOCMOTPHUTE,
Kakasi uH(popMalus 0 KOMIIaHUM TaM NpejacTasieHa. JlocTynHa a1 TaM Kakas-HUOy b 0a3a JaHHBIX?
Ecnu na, To KTO sBJsIETCS MPOU3BOJUTEIEM COOTBETCTBYIOIIEH CHCTEMBI yIpaBieHHs 0a3zaMu JlaH-
HbIX? Kakoro tuna vHTepdeicHble TPUIOKEHUS MPEIaraloTcs IpU 3TOM KOHEYHOMY I10JIb30Ba-
Tenm0?



JlaGopaTopnasi pa6ora Ned. YcraHoBka u HacTpoiika SQIl-cepBepa.

Heab paGoThi: H3YUUTh dTAIBl YCTAHOBKH U HacTpoiika SQI-cepepa

XOA PABOTbBI

Jns ycranoBku HaMm motpedyercs auctpuObytuB SQL Server Express with Tools ¢ caiira
Microsoft. JlanHas cOopka yke BKIIOUArOeT B cebsi rpaduaeckoe CpencTBo ynpasieHus — cpeny SQL
Server Management Studio Express.

1. 3anmycTuTh YCTaHOBIIUK C MpaBaMu aJIMUHUCTPATOpPa HAa TaHHOM KoMIlbtoTepe. B pa3nerne
«[InanupoBanue» HaxaTh MyHKT «CpeacTBO MpoBepku KoHpurypamum»: Haxars kHonky «[lokazars
oAPOOHOCTU» U YOEAUTHCA, UTO BCE MPOBEPKH ycremHo nponaeHsl. Ecinu 0yayT oOHapyXeHbl Ka-
KHE-TO TMPOOJIEMBbI, TO HEOOXOJUMO WX YCTPAHHUTHh W 3aIyCTUTh MOBTOPHYIO MPOBEPKY KHOIKOU
«BKIIFOUNUTH 3aHOBO». 3aTE€M 3aKPbITh JaHHOE OKHO KHONKOU «OK».

2. Haxartp Ha pa3nen «YcraHoBKa» U 3aTeM MyHKT «HoBast ycranoBka uzonupoBanHoro SQL
Server unu no6aBiieHUe KOMIOHEHTOB ...».

3. Haxare xHomKy «Iloka3aTh MOAPOOHOCTH» U yOEOUTHCS, YTO BCE MPOBEPKH YCIICUTHO
npoiaeHsl. Ecnu OyayT oOHapy» eHbl Kakue-TO MpoOJieMbl, TO HEOOXOIUMO UX YCTPaHUTh U 3aIly-
CTUTH TOBTOPHYIO MTPOBEPKY KHOMKOM «BKITIOUNTH 3aHOBOY». 3aTeM HaXkaTh KHOMKY «OK».

4. Bsectu npuoOpeTeHHBIN KIIIOYU MpOAyKTa (g OecrjaTHOW Bepcuu He Tpelyercs) u
HakaTh KHOIKY «Jlamee». [IpounTaTh NHIIEH3MIO, YCTAHOBUTH TAJIOUKY M HAXKaTh KHOMKY «Jlaneey.
Haxxarp xkHONKY «Y CTAaHOBUTBY.

5. Haxatps kHONKy «IloKa3arh moApOoOHOCTH» W YOSAHMTHCS, YTO BCE NMPOBEPKU YCIEITHO
npoiaeHsl. Ecnu OyayT oOHapy» eHbl Kakue-TO MpoOJieMbl, TO HEOOXOIUMO UX YCTPaHUTh U 3aIly-
CTUTb IIOBTOPHYIO NPOBEPKY KHONKOH «BK/II0UUTH 3aHOBOY. 3aTeM Ha)kaTh KHONKY «/lanee»

IIpumeuanue. Ecnu nosButcsa npenynpexaenue B crpoke «bpanamaysp Windows», To ero
MO>KHO IIPOMTHOPUPOBATH — OHO MIPOCTO aKLIEHTUPYET Ballle BHUMaHKEe Ha TOM, YTO IOTpedyeTcs J10-
MOJIHUTENNbHAs HacTpoiika «bpanamayspa Windowsy» mist noctyna k SQL Server ¢ Ipyrux KOMIbio-
TEpOB (CM. HUXKE).

6. BpIOpaTh KOMIIOHEHTHI JUIsI YCTAHOBKHU (MOKHO BOCIIOJIB30BAThCSI KHOMKOW «BbIAETUTH
BCE»), U HAKATh KHOMKY «Jlanee»:

Br16paTh onmuio « IK3eMIUISp 0 YMOTUAHUIO» U HAXKATh KHOTIKY «/lanee»

Haxatp kHonKy «/lasee»

BribpaTh oniuu, Kak MOKa3aHO Ha PUCYHKe, W Tepeitu Ha 3akmanky «llapamerpsl copTu-
POBKIY:

% Ycranosea SQU Server 2008

Kondurypauma cepsepa

HacTpoia congwrypawse.

/A Mapassetpes cOPTuponKn

HACTOMIoEaTs GRy M Ty WE yuETo 30KCh AA% BSex Cryad SQL Server

e TwOR 1A ... Twn sany
her NT AUTHORITY\LOCAL SERVICE Bpyweyo
NT AUTHORITY\LOCAL SERVICE faro

Pucynox 8

BBI6paTB OIIIIHH, KaK ITOKA3aHO Ha PUC. 8, " HaKaTb KHOIIKY «I[anee»:



[Mpumeuanue: B JaHHOM IYHKTE Mbl YKa3bIBaeM KOJOBYIO cTpaHUIly Juisi He-Unicode tumos
naHHBIX (char, varchar, text) u MOpsiTIOK COPTUPOBKHU TEKCTOBBIX JTAHHBIX.

BriOpatp onmuio «CMemmanHbelid pexkuM» U 3aJ1aTh MApoJib 7Sl BCTPOCHHOH YYETHOH 3amucu
aJIMUHHUCTpATOpa «Sa» (3Ta ydeTHas 3aluch o0safaeT MaKCUMaJIbHBIMH IIPaBaMu JOCTYIA KO BCEM
¢bynkuusam u oobextam Ha SQL-cepBepe). J0MOTHUTETPHO MOKHO YKa3aTh YYETHBIC 3aIIHCH TI0JIb30-
Barenieid Windows wiM mesnbie rpymibl nojib3oBateneid Windows, KOTopble T0KHBI 001a1aTh MaKCH-
MaJlbHBIMU ITpaBamu aoctyna k SQL Server (Hanpumep, BCTPOCHHYIO Ipynny «AJIMHUHUCTPATOPBI»).
3aTtem nepeitu Ha 3akinanky «Kartanoru naHHbIX»

B none «KopHeBo#i kaTaior 1aHHBIX» BBECTH IYTh K IMarlke, re OyayT pa3menarbes (aiinbt
0a3 JaHHBIX (PEKOMEHAYETCs UCIONb30BaTh OTAENbHbIN 0T OC Gu3ndecKkuil TUCK), 1 HaXaTb KHOIIKY
«lanee»

Haxxath kHONKY «Iloka3aTh moapoOHOCTU» U YOEIUTHCS, YTO BCE IPOBEPKH YCIEIIHO MPOM-
nenbl. Eciin OyayT oOHapyXeHbl Kakue-TO IpoOJaeMbl, TO HEOOXOJMMO UX YCTPAHUTh U 3aIyCTHTh
IIOBTOPHYIO ITPOBEPKY KHOMKON «BKIIIOUMTH 3aHOBOY». 3aTeM HaxaTh KHOMNKY «Jlanee»

Haxatp KHOIIKY «Y CTaHOBUTBY»

[Tocne 3aBepiIeHUs] YCTaHOBKM HaXaTh KHOIKY «/lanee»

Haxartb kHONIKY «3aKpBITHY.

VYcranoska Microsoft SQL Server 2008 Express 3aBepuicHa!

JlabopaTopHas padora NeS. DKcHOpPT JaHHBIX 0a3bI B IOKYMEHTHI M10J1b30-
BaTeJIsl.

He.]'lb paﬁoTbI: HN3YUUTh TEXHOJOTHUIO SKCIIOPTA JAaHHBIX 0a3bl a JOKYMCHTEI I10JIb30BATCIIA

XOA PABOTbI
CYB/] umeet B cBOeM COCTaBE MHCTPYMEHTApUi JIJIsl KOMMPOBaHUs MH(popMmaIlu, kak B b/1,
TaK U BO BHEIIHUE UCTOYHUKHU, HanpuMep, b/l npyrux npoussoaureneit (MS SQL Server, Interbase).
Ikenopt - KonupyeT nanHbie BO BHEUTHUE (Daiiiibl, KOTOPbHIE MPeAHa3HAUYEHbI TOJIBKO AJIS TIOCTIEeNY 0-
miero ummnopta B apyryio bJI CYB/]. Jlanasie coxpaHsroTcsi B JBOWYHOM opMmate

Komupyer nannsie B b/ CYBJI ORACLE u3 BHew-
NmmopT  |[HUX (aityioB, KOTOphle ObUIM CO3JaHBl YTHIIMTOW DKCIIOPTA IMP
ORACLE.

Konupyer nannsie B B/l M3 BHEMIHUX, TEKCTOBBIX
(daiioB, KOTOPBIE UMEIOT TUOO CTAaHIAPTHBIX opMaT pasJe-
auTesnen, mubo MO0l apyroit ¢opmar, mojaep:KuBaeMblit
YTWIATOM.

3arpy3ka sqlldr

EXport - nonoaHUTENbHIS YTUIUTHI B OCHOBHOM, 3TU YTUIINTHI IPUMEHSIOTCS JUIsl pE3EPBHOTO
konupoBaHus 1 murpanuu b/l (Mexay cepepamu). Hike nprBeeHb! Ipyriue BO3MOXKHOCTH YTHIIHT
Export:

. XpaHeHue JaHHbIX B (haitnax OC 11 apxMBUPOBAHUS;

. BRIOOPOYHOE pe3epBHOE KonupoBaHue yacteit b/1;

. IepeMelICHUE JAHHBIX U3 OJHOU I10JIb30BATEIBLCKON CXEMBI B IPYTYIO;

. IepeMeleHNe TaHHBIX ¢ OAHOMN annapatHoi matdopmsl i OC B Ipyrylo.

. DKOHOMHUS IPOCTPAHCTBA U MOBBIIIEHUE POU3BOIUTEILHOCTH 32 CUET YMEHbIIeHUs (par-
MEHTaIHH.

O~ W KN =



Yruaura Export 3anucsiBaet nHdopMaIuio o Tabnunax u apyrux oovexrax b/l (onepatopsl
CO3JIaHMsI MHJEKCOB, IIPUBUIIETMH HA 3KCIIOPTUPYEMbIE OOBEKTHI U T.J.), @ TAKXKE JaHHbIE CAaMUX Ta0-
mui. 3ateM yruiuta Export coxpanser 3ty uH(popmaiuio B uMeHoBaHHBIX ¢aitnax OC. daitnbr OC,
co3JlaBaeMble yTUIMTOM Export, u3BecTHbI Kak (aiiiasl qammna. Paiiiisl 1amma, KOTOpbIE IPeICTaBIEHbI
B aBonyHoM popmare ORACLE, moryt npumeHsroTcs ToiabKo B yTuiaute Import. MoxxHO Ha3BaTh
(aiin mamma mr00bM nMeHeM, nonyctTuMbiM B OC. Eciii BBl HE yKaKUTE UM BBIXOAHOTO (aiia 1is
yruuthl Export, To no ymonuanuto ¢aiin npumer HazBanue “EXPDAT.DMP”.

[Tocne sxcnopTa co3aHHble yTUIMTOM (hailyibl JaMIia MO>KHO 3aIucaTh Ha CbEMHBIH HOCUTEINb
ISl TajbHEUIIeTr0 XpaHeHUsl, IEPEMEIICHUST MIIM BOCCTaHOBJIEHUS. UTOOBI 3aIyCTUTh YTHIIUTY JKC-
IOpTa HEOOXOAUMO BBINOJIHUTH:

Knonka «ITYCK» => «BbIIIOJIHUTb» => B oTKpbIBIIEMCSl OKHE HaOpaTh «EXp» U HaxaTh
«OK».

OcHoBHbIE TapaMeTPbl YTUIUTHI SKCIIOPTa IepeunciaeHsl B Tadbaune 1.

Tabauya 1
3HaueHue 10
[TapameTp Onucanue
YMOJIYaHHUIO
CONSTRAINTSHN HYKaSLIBaeT, AKCIIOPTUPYIOTCS JIU TaOIMYHBIE OTPAaHUYCHUS.

WNwms daiina, B KOoTOpeId OyayT MMHOPTHpOBAThCS MaHHbBIE. [lo
yMOJ4aHul0 uMeHeM ¢aitna Oynetr expdat.dmp (cokpaiieHHO OT

FILE expdat.dmp EXPort DATa.DuMP). Eciu tpeGyercs npyroe ums ¢aiina, To u3-
menure napametrp FILE.

FULL N Ecmu FULL=Y, sxcnioptupoBatbes Oyzaet Best b/I, Bkimouas cene-
HUS O TaOJIMYHBIX MPOCTPAHCTBAX.

GRANTS v Yka3sIBaeT, OyIyT JIK SKCTIOPTHPOBATHCS MPUBUIICTHH JIS SKCTIOP-
TUPYEMBIX OOBEKTOB.

HELP N Ecnu 3anano HELP=Y, To apyrue mapametpsl He TpeOytorcsa. Ha

KOMITBIOTCP BBIBOJUTCA CIIpaBOYHAA I/IH(l)OpMaIII/IfL

YKa3bIBaeT, SKCIOPTUPYIOTCS JIM OIPEIEICHHBIE M10JIb30BaTEIIEM
INDEXES v nHeKchl. CUCTEMHbBIE HHEKChI, CO3/IaHHBIE IIOCPEICTBOM ONpe/ie-
JIEHUs OTpaHMYEHHUH (MEepBUYHBIN KITI0Y, YHUKAIBHBIA KITIOU) HKC-
MOPTUPYIOTCS, HE3aBUCUMO OT 3HaueHus napamerpa INDEXES

WNwms ¢aiina, B koTOpbIi OyeT 3anucaH xKypHai skcnopta. Ecnu He

LOG ykazaHo uHoe, Oracle naer gaitny pacmmpenue .LOG

ROWS vy VYka3biBaeT, OyayT U DKCIOPTUPOBATHCS AaHHbIE Tabmuil. Ecmu
ROWS=N, T0 3KCropTUPYIOTCS TOJIBKO OMpPEACIICHUs] 00BEKTOB

VYka3bIBaeT CIHUCOK TaOJHIL (C 3amsATON B KA4ECTBE pa3ieiuTes),
KOTOPBIE JOJDKHBI OBITh SKCIOPTUPOBAHBL. DTOT MapaMeTp HCIOIb-
TABLES 3yetcs coBmecTHO ¢ mapamerpom FROMUSER. B He-UNIX cperne,
HarpuMmep, B Windows, criicok Tabyidil He00X0IMMO 3aKJTI0YaTh B
KpYTJIble CKOOKH

Crniucok TabMUYHBIX POCTPAHCTB, KOTOPBIE TOJKHBI OBITH SKCIIOP-
TABLESPACES POCTPATCTE, KOTOPRIEA P
THUPOBAHBHI.
OWNER Crnucok nmeH nomnw3oBateneid bJl, 00beKThl KOTOPBIX OyayT 3KC-
MOPTHPOBAHBI.
Yka3bIBaeT UMs U TTapOJh TOJIH30BATENS, KOTOPBIA OCYIIECTBIISCT
USERID nporiecc 3kcropra. @opMar napameTpa — «UMs M0JIb30BaTeNs/ma-

pPOJIb([@CEPBEPY.
PaccMoTpuM HECKOJIBKO CIIEHApHEeB IKCTIOpPTA:




1. OkcnopT Tabdaun. Pexxum skcnopra TabIUI] UCTIONB3YeTCs ISl AKCIOPTa OJAHOM TaOIHIIbI
nmu Heckoabkux Tabnui bJl. Tlonp3oBaTenu, nMeronye J0CTyN K TaOIHMIaM APYTHX MOJIb30BaTeNeH,
MOTYT 3KCIIOPTUPOBATH 3TH TAOJUIIBI, YKa3aB niepes Tadbauieid ums cxemsl. [Ipumep KoMaH b

exp userid=reldb/ret@LOCALHOST file=c:\kbk.dmp log=c:\kbk.log tables=ver11.kbk.

2. JKCMOPT cXeMbl 10JIb30BaTesA. Pe:XuM 3KCIIopTa CXEeMBI IOJIb30BATENS UCTIONb3YETCS IS
HKCIIOPTa BCEX OOBEKTOB, MPUHAMICKAIIUX CXeMe. DTOT PEKUM pabOTaeT XOpOIIO MPH CO3AAHUU
MOJIb30BATEIs], KOTOPBIH SIBJISIETCS BIIAAETBIIEM BCeX 00BEKTOB Mpuiioxenus. Hanpumep, eciu cymie-
CTBYeT mojb3oBaTelib ¢ uMeHeM SALES, koTopblil siBisieTcst BlafenblieM BceX OOBbEKTOB B CXeMe
SALES, 3KcropT cXeMbl MOKET BBITJISJIETh CIACAYIOIIMM 00pa3oM:

exp userid=reldb/ret@proddb file=c:\\USER_exp.dmp log=c:\\USER_EXP.log owner= SALES.

3. Ikcnopt BJI. Pexxum sxcrniopra B/l ncnonb3yercs aiist skcnopra Bcex o0bekToB b/, 3a uc-
KIIFOUEHHUEM OOBEKTOB, KOTOPhIE OOBIYHO CO3JAIOTCS M IMOJAJIEPKUBAIOTCS y4eTHOM 3amuchio SYS.
OkcnoptupoBath ~ bJ[ MOryr  TOJIBKO  IOJIb30BAaTEIM,  KOTOPHIM  Ha3HAu€Ha  poJib
EXP_FULL_DATABASE.

exp userid=reldb/ret@proddb file=c:\DB_exp.dmp log=c:\DB_exp.log full=y.

Yruiaura Import npotuBononoxHa mno aeicteuio yruiure Export. OHa oTBe4aeT 3a yTeHHE
(aiinoB namma B memsX Bocco3aanus 00bekToB bJl, a Takxke 1000T0 COCTOSIHUSI, B KOTOPOM OHH JKC-
MOPTUPOBATIUCH NEPBOHAYANBHO. YTUIUTa Import MoxkeT Takxke npeoOpa3oBbIBaTh JaHHbIE, MIPEIO0-
CTaBlIeHHbBIE ¢ pa3HbIX miardopm, Hanpumep, ¢ UNIX mammust B ASCII kogax, Ha MelHpperM ¢
koaupoBkoit EBCDIC u Hao60poT, 4TO O3BOJIAET MEPEMEIATh JaHHbIE C OIHOM MIaTGopMBbl Ha APY-
ryto. Ytunuta Import MmoxkeT paboTaTh B MHTEPAKTUBHOM PEXUME UIIH B PEKUME KOMAaHIHON CTPOKHU.

[IpuMepsl UCIIONB30BAHMS YTUIIUTHI SKCIOPTA!

IKCHOpPT TAOJIUIBI C JAaHHBIMH.

IMP  USERID=HR/1@LOCALHOST FILE=C\IMP.DAT LOG=C:A\IMP.LOG TA-
BLES=ABC IGNORE=Y.

IKCMOPT cXeMbl N0JIb30BaTEJIs.

IMP  USERID=HR/1@LOCALHOST FILE=C:\IMP.DAT LOG=C:\IMP.LOG FRO-
MUSER=STUDENT TOUSER=UTEST IGNORE=Y.

Ikcnopr B/

IMP USERID=SYS/1@LOCALHOST FILE=C:\DB.DAT LOG=C:\DBIMP.LOG FULL=Y.

SQL*Loader. OnHoit U3 THOMYHBIX POOIIEM, C KOTOPOH YacTO CTATIKUBAOTCS aJIMUHHUCTpA-
Topbl b/l, siBiseTcs nepemenieHue AaHHbIX U3 BHEIHUX UCcTOYHUKOB B bJ[ ORACLE. CnoxHocTb
9TOM 3a/1a4u BO3PACTAET C MOSBICHUEM XPaHWIMIL JaHHBIX, IPUXOJUTCS NepeMeniaTh y>Ke He Mera-
OaliThl JaHHBIX, a TUTa0alThl, a B HEKOTOPHIX ciryyasx u Tepabaiitel. ORACLE mpenycmotpen ans
pelieHusI 3TOH 3a1aun crenuaibHyro yruiuty. SQL*Loader - yHuBepcaibHOE HHCTPYMEHTAIBHOE
CpeICTBO, KOTOpoe 3arpyxaer BHemHue AanHble B Tabmuibl b/ ORACLE. Ytunmura SQL*Loader
SIBJISIETCS] THOKOM M HACTPAMBAEMOM JI0 TAKOM CTETIEHH, YTO OOBIYHO YAAETCsl 00OMTUCH O€3 TIpoLeyp
Ha SI3bIKaxX TPETHETO MOKOJIEHUSI ¢ BHEAPEHHBIMU onieparopamMu SQL.

s pabotsl yrunutsl SQL*Loader Heo6XoauMbl BXOHBIE TApaMETPhI ABYX THUIIOB:

1. BHenIHMe JaHHBbIE, KOTOPBIE HAXOJATCS Ha JIUCKE;

2. ynpapJjsiomas HHpopMaLusi, KOTOPasi COACPKUTCS B YIPABISIONIEM (aiisie 1 ONUCHIBAET
XapaKTEPUCTUKU BHEIIHUX JaHHBIX.

B pesynbrare BHINOJHEHUS YTUIUTHI (D)OPMUPYIOTCSI BBIXOJIHBIE JTAHHBIE, YacTh U3 KOTOPBIX
apisieTca HeoOs3arenbHoM, Tabmuisl ORACLE, xypHaibl, dailiibl HEKOPPEKTHBIX 3anuceil 1 aiis
OTBEPTHYTBIX 3aIHCEM.

OcHoBHble tapameTpsl yTuinuTel SQL*Loader

[Tapamerp Omnucanue

USERID VYka3bIBaeT UMs U MApOJib MOIH30BATENs, KOTOPBIA OCYIIECTBISIET MPOIIECC 3arpy3KHu.
dopmart mapameTrpa — «UMS TI0JTb30BaTEIsS/IAPOIIb(@CEPBEPY.

CONTROL Ynpapnstomuii ¢aii.

BAD [TapameTtp ykas3biBaeT myTh K (haiiay, B KOTOPbIN OyayT 3amKcaHbl He3arpy>KE€HHbIE 3a-
IIHACH.



DATA [TapameTp yka3biBaeT Ha (haiisl ¢ BHEITHUMHU JTAHHBIMU JJIs 3arpy3ku B b/1.
ERRORS MakcumanbHOE KOJTUYECTBO IOMYCTUMBIX OIIUOOK MPHU BHITIOJHEHUHN 3arPy3KH.

@aiin1 mpOTOKOJIA, KOTOPBIH MOCJE BHITOJIHEHUS 3arpy3KH COACPKUT MOAPOOHOE OIurca-
HUE Tpoliecca 3arpy3KHu.

LOG

Buemnue nannble. Yrmwmra SQL*Loader moxxer oOpabaTsiBaTh (hailiibl JAHHBIX MPAKTHYE-
CKH JIF000TO THUIIA U MOAIEPKUBAET COOCTBEHHBIE TUIIBI IAHHBIX OYTH JUIs TF000# miatdopmel. [lan-
HbIe O0BIYHO CUMTHIBAIOTCS U3 OJHOTO MJIM HECKOJBbKUX (paiiiioB naHHbIX. Jlomyckaercs pacroarath
JaHHbBIE JJIs1 3arPy3KH HEMIOCPECTBEHHO B yIpaBJisiolieM Qaile.

SQL*Loader mo3BossieT 3arpyxarb JaHHbIC JTUOO B JBOUYHOM (popmaTe, MO0 B TEKCTOBOM.
JlaHHbIE MOTYT HaxXoAWTbcA B (paiiax Kak (PUKCHPOBAHHOTO, TaKk U mepeMeHHoro ¢opmatos. Ilpu
¢bukcupoBaHHOM (hopmare IMoJisi JAaHHBIX BCEr/la UMEIOT OJJMHAKOBYIO JJIMHY, HE3aBUCUMO OT COJEp-
xKaluxcs 3HaueHuid. B ¢ainax ¢ nepemeHHbIM (OpMATOM JTaHHBIE HAXOJSATCS B 3aIHUCIX, KOTOPBIE
M3MEHSIOTCS TI0 JUTMHE B 3aBUCUMOCTH OT pa3Mepa 3HaueHuil. [1onsg uMerot ny, Heo0XOAMMYIO JJIs
pa3Menienus naHHbIX. [Tons B aiinax ¢ nepemeHHBIM (OpMAaTOM MOTYT OBbITh pa3/iesieHbl 3aBEpPILIal0-
IIMMU CUMBOJIAMH, HallpUMeEp, 3alAThIMU, POOeTaMu, WIH 3aKIIOYEHBl B OTPAaHUYUTEIbHBIC CHM-
BOJIBI.

Yupasasirommii ¢aiia. [pexne, yem yrumura SQL*Loader cmoxxer 00paboTaTh BHEITHUE
JaHHBIC, HEOOXOMMO 33/1aTh OMPECIICHUS ITUX JAaHHBIX. YTNpaBisSionui (aiin - 3to daiin mpous-
BOJIbHOTO (hopMaTa, KOTOPBIi coaepkuT nHpopmaluio, ykasbiBatomryto SQL*Loader, kak o0padatsi-
BaTh BHEITHHE JaHHEIC.

OcHoBHBIE TapaMeTPhI YIIpaBIstoIero Qaiina

[Tapamerp Onucanue

LOAD DATA KomupoBka cMMBOJIOB, B KOTOPOH HMPOM3BOAUTCS 3arpy3ka JaHHBIX.

CHARACTERSET JUis  KupWUTMIBl  3HAYSHHWE OJTOTO MapamMeTrpa CileayeT 3aaaTh
CL8MSWIN1251.

INEILE INFILE "ITyte\WUms ¢aitna" ykaseiBaer ¢aitn ¢ manabiMa INFILE *
JAHHBIC JIJISI 3arPY3KH HAXOISATCS B YIIPABJISIONICH (haiie.

REPLACE (APPEND) 3aMEHUTH CYIIECTBYIONIME 3aMMCH TaOIUIBI JaHHBIMU U3 (aiina (o-

0aBHUTH AAaHHBIC K CYHICCTBYIOIIUM 3aIlUCIAM Ta6.]'II/II_[LI).

INTO TABLE UMS TAB-
JINLIbI

FIELDS TERMINATED BY
'pazgenurens'
(CITMCOK_KOJIOHOK)
(A,B,C,D)

BEGINDATA Hauano nanusix B ynpassstomieM ¢aiine

VYKa3pIBatOT TaOIUILY JUIsl 3arpy3KU JaHHBIX.
VYka3bIBaeT Ha pa3eNUTeNb MEX Y MOJISIMU B (paiie TaHHBIX

Crucok KOJIOHOK, B KOTOpbIe OYAYT 3arpyarbcs JaHHBIE.

IIpumep 1.

Daiin OaHHbIX:

1,35

2,4,2

3,21,02

Ynpasnarowuii ghaiin:

load data

infile "c:\load.txt"

append

into table abc

fields terminated by '," (a,b,c)
Buizos SQL*Loader:
SQLLdr userid=student/istas@Ilocalhost control=c:\upr.txt log=c:\loader.log bad=c:\bad.txt.
Ipumep 2.

Ynpasnsarowuii ¢atin:



load data

CHARACTERSET CL8MSWIN1251
infile *

append

into table Sotr

fields terminated by '’

(FirstName, LastName, Age)
begindata

Cewmen,BaHoB,24

Usan,llerpos,42

Onmner,Cunopos,23 (a,b,c)

Buizoe SQL*Loader:

SQLLdr userid=student/istas@Ilocalhost control=c:\upr.txt log=c:\loader.log bad=c:\bad.txt.

X0/l PABOTBI:

1. [ToaxmrounTeck Kk yueOHo# b/l mox yuernol 3amuchio student. Co3maidte AByX HOBBIX MOJIb-
3oBareneil (USER1) u (USER2). Co3naiite HOBYIO posb. [IpucBoiite ponu npaBa mOJKI0YaThCS, CO-
3/1aBaTh TaOIUIIBI, CO3AABATh MIOCIIE0BATEILHOCTH, CO3/1aBaTh TPUITEPHI U poib DBA.

2. Cozpaiite Tabauiy-cupaBoyHUK cTtpaH: ID (mepBUUYHBIN KiIl0Y), HA3BaHUE CTPAaHbI (CUM-
BOJIbHOE, YHUKaJIbHOE). JJ06aBbTE B TaOMUILy JBE-TPU 3aIUCH.

3. Cozpnaiite TabauIy-cripaBOYHUK ropo1oB: ID (nmepBuYHbIN KITI04), cTpaHa (BHELIIHUH K04
K TabnuIe cTpaH), Ha3BaHue ropoja (cuMBoJIbHBIN). Co3naiiTe nmocnenoareabHocTh. Co3aaiiTe Tpur-
rep K Ta0ymie, KOTOPBId Tepe]] BCTABKOM 3aIMCH 3aI0JIHSCT IePBUYHBINA KiTtod. J00aBbTe B TaOIHILy
IITh 3aIIUCEH.

4. Dxcnoptupyite Tabauily cTpaH BMecTe ¢ JaHHbIMH. [lonkmountech k yuebnoi B/l mon
yuetHoii 3anuchio USER1. Hanumure 3anpoc, KoTopsiii Obl BO3Bpalliai Bce 3aUCH TaOIUIbI CTPaH.
JloGaBbTe Tpu 3amucH B TabuIly. Y naaute TabJuIly CTpaH.

5. [MoaxmrounTeck moa y4eTHoi 3amuckio student. Co3maiiTe XpaHUMYIO IPOLEAYPY, KOTopas
ObI BO3BpaIlaia CIMCOK FOPOOB C MPUBSI3aHHBIMU CTPAHaMHU, T.€. TOPOJI M CTpaHa. J{Jst 3Toro npume-
HUTE KYPCOPHBII IIUKJI. BbI30BUTE XpaHUMYIO IPOLEAYPY.

6. DKCIOPTUPYHTE BCIO cxeMy Tosib3oBaTens student B daitn.. [TogkmrounTtecs k yue6Ho# BJ]
noJt yuetHo# 3anucbio USER2. Hanmmmre 3anpoc, KOTOpbIii ObI BO3Bpalliai BCe 3aMucu TaOJIUIbI TO-
ponoB. [loGaBbTe Tpu 3anMCH B TaONIUIy. Y JOCTOBEPHTECH, YTO TPUTTEP 3AIOJHUII IEPBUYHBIN KITIOY.



B nocne «MMms cepBepa» yka3biBaeM JIOKAJIbHYIO MallMHY U Ha3BaHHE CEPBEpPa, C KOTOPHIM
Oynem paborats. BBOIMM yCTaHOBICHHBIN B I1. 1 5 TapoJIb [71s1 yUETHOM 3aIIUCH «Say.
Janee Buaum tunnuHbiid A Visual Studio uaTepdeiic:

Jlaboparopnasi pa6ora Ne 6 UMnopT JaHHBIX NOJIb30BATEs
B 0a3y JaHHbIX

I_Ie.m, paﬁDTbI: HN3YUYUTh TEXHOJOTHIO UMIIOPTA JaHHBIX ITOJIB30BATCIIA B 6a3y JaHHBIX

TEOPETUYECKUE CBEJIEHUSA

Wmnopt - konupyet nanusie B b1 CYB/] u3 BHemHux (aidinoB, KOTOpble ObLIH CO3AaHbBI YTH-
JIUTOM dKCIopTa .

Import - nononHuTENbHAS YTUINTa B OCHOBHOM HMPUMEHSETCS ISl PE3EPBHOTO KOMMPOBAHUS U
murpanuu b/ (Mmexay cepsepamu 1160 u3 6osee crapoit Bepcuu B 6ojiee HOBYI0). Hike npuBeeHs! apy-
T'H€ BO3MOXHOCTH yTHIUTHI Import :

1. xpanenune naHHbIX B daitnax OC 11 apXUBUPOBAHUS;

2. BBIOOpOYHOE pe3epBHOE KonupoBanue yacteit b/1;

3. mepeMenieHue JaHHBIX U3 OJJHOU IOJIb30BATEILCKOW CXEMBI B APYTYIO;

4. mepeMeleHne JaHHBIX ¢ OJIHOH anmapatHoi matdopmsl wim OC B ApyTyio.

5. SKOHOMHS NPOCTPAHCTBA M MOBBIILICHUE TTPOM3BOIUTEILHOCTH 32 CUET yMEHBIICHUS (parMeH-
TaInu.

FILE expdat.dmp Wwms daiina, u3 KOTOPOro OyayT HMIIOPTHPOBATHCA HaHHbIC. [10 ymoI-
YaHUIO UMEHEM (ailsia, U3 KOTOPOro OCylIecTBIseTCs UMNIopT, Oynet expdat.dmp.

FROMUSER Ecnu ykazan 3TOT mapameTp, TO UMHOPTHUPYIOTCS TOJIBKO T€ OOBEKTHI,
BIIQJICNIBIIEM KOTOPBIX SIBIISICTCS TOJIb30BATEINb ¢ UaeH-TU(UKaIMOHHBIM KojoM FROMUSER

FULL N Eciu FULL=Y, To umnoptupoBatscs 0yzaer Bcsa b/I.

GRANTS Y VYka3biBaeT, OyIyT JI1 3aJJaHbl BCE MTOJIHOMOYUS [Tl SKCIIOPTUPOBAHHBIX
00BEKTOB.

HELP N Ecnu 3anano HELP=Y, To npyrue napamerpsl He TpeOytoTcs. Ha skpane Oyzaer
BBIBE/ICHA CIIpaBOYHasi HHPOpMAIIHS.

IGNORE NO  Ecau 3agano IGNORE=Y, To ommubku npu co3iaHuu 00BEKTOB UTHO-
PUPYIOTCS U CTPOKH BCTABIIAIOTCS B Tabnuiy. byapTe BHUMATENbHBI, IOCKOJIBKY, €CIIH 711 TAOIUIIBI
HE OMpeJIeNIEHO OTPaHUYEHUE YHUKAIBHOCTH 3HAYE€HUH, TO MOTYT MOSIBUTHCS AyOIMPYIOIIUE 3aHCH.
OTMeTuM, 4TO O APYTHUX OIMOKAX, HE CBSI3aHHBIX C CO3/IaHHEM OOBEKTOB (HampuMep, nMpodeMax ¢
OC), nonp3oBarenb OyaeT HHGOPMHUPOBAH B OOBIYHOM pEXHUME.

INDEXES Y VKa3bpIBaeT, dKCHOPTUPYIOTCS JIM ONpPENEIsEMbIE I0JIb30BATEIEM HH-
nekcel. CHcTeMHBIE MHAEKCHI, CO3/IaHHBIE MTOCPEJCTBOM OIpe-AEICHUS OTPAHUUYEHUH (IIEPBUYHBIN
KJIIOY, YHUKaJIbHBIN KIII0Y) HMIIOPTUPYIOTCS HE3aBUCUMO OT 3HaueHus napamerpa [SDEXES.

LOG Wwms ¢aiina, B koTopeli OyneT 3amucaH >KypHal ummnopTa. Ecinu He ykazaHo
uHoe, Oracle nact daitny pacmmpenue LOG.
TABLES VYka3bIBaeT CMCOK TabuIl (C 3ansATON B KaYeCTBE Pa3/ieUTeNs), KOTO-

pBle JOIDKHBI OBITh MMITIOPTHPOBAHBI. DTOT TapaMeTp HCIOIB3YEeTCs COBMECTHO C TapamMeTpoM
FROMUSER. B ne-UNIX cpene, kak, Hanpumep, Windows, HEOOXOAMMO 3aKITI0YaTh CIIUCOK TaOJIHII
B KpYTJIble CKOOKHU.

TOUSER [Tapamerp TOUSER yka3biBaeT MMs I1OJB30BaTelNs, KOTOPBIA Oyer
BJIAJIEJIBIIEM UMIIOPTHPYEMBIX 00BEKTOB. JlaHHBIN MMapaMeTp HeOOXOIMMO UCTIOIh30BATh COBMECTHO
¢ mapamerpom FROMUSER.

USERID VYka3bIBaeT UM U MAPOJIb MOJIB30BATENS, KOTOPBIN OCYIIECTBIISET MIPO-
necc ummnopta. opmMaT mapamerpa — «UMs TI0JTb30BATEIS/ TIAPOITB(@CEPBEP.



XOJA PABOTHBI

1. [ToaxmrounTeck Kk yueoHo# b/l mox yuetHol 3amuchio student. Co3maidTe IBYX HOBBIX MOJIb-
3oBaresieid (USER1) u (USER2). Co3naiite HOBYIO poJib. [IpucBoiiTe poiu mpaBa HoJIKJII04YaThCs, CO-
3/1aBaTh TaOJIUIIBI, CO3/1aBATh MTOCIEA0BATEIHLHOCTH, CO3/1aBaTh TPUITEPHI U poiib DBA.

2. Cozpaiite Tabnuiy-cupaBodHuK crpal: ID (mepBUYHBIN KiIr04), Ha3BaHHE CTPaHbBI (CHM-
BOJIbHOE, YHUKaJIbHOE). JJ00aBbTe B TaOIUIy JBE-TPHU 3aIUCH.

3. Coznaiite TabIUITy-ClIpaBOYHUK TOpo10B: ID (mepBUYHBIN KITI0Y), cTpaHa (BHEITHUHN KITIOY
K TabnuIe cTpaH), Ha3BaHue ropoja (cuMBoJIbHBIN). Co3naiiTe nmocienoareabHocTh. Co3aaiite TpuUr-
rep K Ta0Jyuiie, KOTOPBI Tepe/] BCTABKOM 3aIUCH 3alOJHSIET MepBUYHBIN KiTtod. /lo0aBbTe B TabIUILY
[ATh 3aIUCEN.

4. Umnoptupyiite Tabnumy u3 daiina B cxemy noas3osarenst USER1. [ToakimrounTech k yueo-
Ho#t bJ] mox yuernoit 3anmucbio USER 1. HanumuTe 3ampoc, KoTopsiid ObI BO3BpaIial BCE 3alUCH Tal-
bl crpad. JloO6aBbTe TpH 3anucH B TaOMUILy. Y JamuTe Tabauily CTpaH.

5. IlogkmounTtech o1 y4eTHOM 3anuchio student. Co3maiite XpaHUMYIO TIPOLIEAYPY, KOTOpas
ObI BO3BpaIlaJia CIIMCOK FOPOJIOB C MPUBS3aHHBIMU CTPaHAMHU, T.€. TOPOJ U cTpaHa. J{Jisi 3Toro mpume-
HUTE KYPCOPHBII IIUKJI. BbI30BUTE XpaHUMYIO IPOLENYPY.

6. UmMnoptupyiite cxemy nosib3osarens student u3 gaitna B cxemy nosns3onatesss USER2. [loa-
KitounTech K yueOnoit b/ mox ydyernoit 3anuceto USER2. Hanummre 3anpoc, KOTOpbIi Obl BO3Bpa-
1l Bce 3anucu Tabinibl roposos. JlobaBpTe Tpu 3anucu B Taiuily. Y 10CTOBEPHTECH, YTO TPUITEP
3ar0JIHUJ IEPBUYHBIN KITFOU.

7. Co3pmaiite TeKcTOBBIN (aitn miu HOBbIM qokyMeHT B EXCEL. 3anonHuTte AecATh CTPOK IS
nepeHoca B Tabnuily roposos ¢ nomoiisio SQL*Loader. Co3naiite B TEKCTOBOM peaKTOpe yrpaBJis-
o aiin 1 UMIopTUpYiTe B TaOIHMIy TOPOIOB NaHHBIE. HamummTe 3ampoc, KOTOpbIid Okl BO3Bpa-
11aJl BCe 3aMUCH TaOIHIIbI TOPOAOB. Y OeIUTECh, YTO MOCIIE UMIIOPTA MOSBUIUCH HOBBIE 3aIHCH.

JlaGopaTopHasi padora Ne / BpInoJiHeHHe HACTPOEK JJI1 ABTOMATU3ALNH
00cTy:KUBaHUSA 0a3bl JAHHBIX

Heap padorbi: OcBoEHHE HEKOTOPBIX BO3MOXHOCTEH aBTOMAaTH3allUM YIIpaBiIeHUs 0a30ii

JTAHHBIX
X0 PABOTHBI

[Tpu pabote ¢ 62301 JAHHBIX YACTO MPUXOAUTCS MHOIOKPATHO BBIIOJIHATH OJJUHAKOBbIE TTOPOH
pYTHHHBIE oniepaluu. BriosHe ectecTBEHHO ObLIIO Obl aBTOMATHU3UPOBAThH UX BBINOJIHEHUE. [[71s1 aTOTO0
CVYB/] pacnionaraet JOCTaTOUYHBIMM CPENCTBAMH, IO3BOJIIOIIMMU BO MHOTOM aBTOMAaTU3MpOBAaTh U
ynopsmoqmb paboTty ¢ 6a30ii naHHbIX. K unciy Takux cpecTB OTHOCSTCS:

[I0JIb30BATEIbLCKUE MEHIO U HHCTPYMEHTAJILHBIC [IaHEIIH,
— KHONOYHBIE (hOPMBI YIIpaBiIeHUs 0a301 JaHHBIX;
— Cpe/CTBa HACTPOIKHU MapaMeTpoB 3amycka 0a3bl 1aHHBIX;
—  MAaKpOChI U MOJYJIH.

3ananme 1. Co3naiiTe Moap30BaTEILCKOE MEHIO JJIs YIpaBieHUs 0a30i TaHHBIX, cO/IeprKallee
kareropuu ®opmsl 1 OTUeTHI ¢ MyHKTaMHU (KOMaH1aMu) JI7Is1 OTKPBITUSL paHEe COCTABICHHBIX (JOPM U
OTUYETOB.

1. Jnsa cozmaHus HOBOM CTPOKHM MEHIO OTKpoiTe okHO Hacrtpoiika. /st 3Toro BhIMONIHHUTE
komanty BU/I/Tlanenu nnctpymenTos/HacTpoiika uimm, 1meaKHyB MpaBoi KiIaBUIIed 1o r000i ma-
HEJIM UHCTPYMEHTOB, BEIOEpUTE B KOHTEKCTHOM MeHo MyHKT Hacrpoiika.

2. B oxne Hacrtpoiika Ha Bkiajake [lanenn HHCTpyMEHTOB HIETKHUTE 10 KHOMKe Co3/1aTh.

3. B oxne Co3nmanue naneian MHCTPYMEHTOB BBEAWTE UM TTAaHETT HHCTPYMEHTOB: YTIpaBJie-
Hue 6a3oit nanueix. Haxxmute kaonky Ok. B okne B/l mosiButcs HeGonbias MmuHuatiopa nmanesu. [le-
peTanmuTe CO3/1aHHYIO MTaHENIb MHCTPYMEHTOB B BEPXHIOKO YaCTh OKHA YCTAHOBUB HaJ CTPOKON MEHIO.

4. B oxne Hacrpoiika HaxxmuTe KHONKY CBOMCTBA W ONpeneNnuTe THIl CO3AaHHOW MaHeIu
- Ctpoka MeHI0. 3aKpOiTe OKHO YCTAaHOBKU CBOWCTB.



5. JobaBpTe B CTPOKY CO3ZaHHOr0 MeHio Kateroputo @opmbl. Jlng storo B
okHe HacTpoiika oTkpoiite Bkiaaky KomaHabpl ¥ B ClIMCKE KaTeropui MeJKHUTE 1o kateropun Hosoe
MeHto. Ileperamure xomanny HoBoe MeHIo M3 chucka KOMaHJ B IIPaBOM IIOJJOKHE Ha CTPOKY
MEHIO YrpaBieHue 6a30i manHbIx. He 3akppiBas okHO HacTpolika, IIETKHUTE MpaBOd KJIaBUIIEH B
CTpPOKE MEHI0 10 Kareropuu HoBoe MEHIO M B KOHTEKCTHOM MEHIO 3aMEHUTE MM KaTeropuu
Ha DopMbl.

6. Jlo6aBbTe B MeHIO Kareropuio OT4EThl AaHATIOTUYHO TMYHKTY 5.

7. Amnanorunuso no6aBbTe B MeHI0 DopMbl HOBOE MOAMEH!IO, Ha3BaB ero IIpocTele.

8. B okne Hacrpoiika Ha Bkiagke Komanasl Beienute kareroputo Bee dopmel. Tlepera-
LIUTE CTPOKY C HAa3BaHUEM OJIHOW U3 CO3JaHHBIX paHee ¢popM - CTyAEHT pocTasi B 006JacTh KOMaH/
(mynkTOB) Kareropuu @OpMBI CTPOKM MEHIO YTpaBieHue 0a30if JaHHBIX. BKIIOYMB KOHTEKCTHOE
MEHIO HOBOM KOMaH/Ibl, YCTAHOBUTE CTHJIb OTOOpaXxeHUs - TOJIbKO TEKCT.

9. AmnanorunuHo n106aBbTe B o0nacth koman] kateropur @opmel/[IpocThie MyHKTHI ¢ Ha3Ba-
HueM ¢opm — I'pynna u [Ipoctas popma no 3amnpocy.

10. lo6aBbTe B Kateropuro OTUeThl MEHIO YTpaBieHue 0a30i JaHHBIX MYHKTHI C HAa3BaHU-
sIMH OTUYETOB. 3akpoiTe okHO HacTpotika. [IpoBepsTe paboTy MeHIO.

11. Bemonnute xomanny CEPBUC/ITapamerpsl 3ammycka u ycraHoBUTe B OKHeE [lapameTrpbl
3aIrycKa CleIyIole apaMeTpsl 3arycKa pu OTKPBITUU 0a3bl JaHHbBIX:

— BBEJIUTE B KQUECTBE 3aroJIOBKa MIPUJIOKEHUS Ha3BaHUEe AKaJeMus;

— BbIOEpUTE B Ka4eCTBE CTPOKH MEHIO CTPOKY YIIpaBiieHHe 0a30i JaHHBIX.

— OTMEHHUTE BBIBOJ Ha SKpaH OKHA 0a3bl JaHHBIX, CTPOKU COCTOSIHUS, IT0OJIHOTO Habopa MEHIO BCTPO-
€HHBIX [TaHEJIE HHCTPYMEHTOB.

3akpoiite okHo [lapameTpsl 3amycka. 3akpoiTe 6a3y TaHHbBIX, 3aTEM TOBTOPHO OTKpouTe. OT-
KpOETCsl OKHO 0a3bl JaHHBIX, COJEpIKAIEe TOJBKO OHY CTPOKY IOJIb30BATEIBCKOIO MEHIO YIIpaBJie-
Hue 0a3zoil maHHBIX ¢ KareropusMu @opmel 1 OTyeTsl. YOenuTech B MpaBWIIbHOW paboTe KOMaHI
MEHIO.

12. BoccranoBute /it 0a3bl JaHHBIX AKaJeMUsi OTOOpaKeHnEe OKHA 0a3bl TaHHBIX, TIOJHOTO
Habopa MEHIO, BCTPOCHHBIX MaHesell HHCTpyMeHTOB. [l aToro nepesarpys3ure 0a3y JaHHBIX U IIPU
MOBTOPHOM OTKPBITUH Jepxure Haxaroi kimasuiry SHIFT. Bemonnute komanny CEPBUC/Iapa-
METpBI 3aIlycKa U BOCCTAHOBUTE UCXOAHOE COCTOSTHHUE (DIa’KKOB.

3aganue 2. CoznaiiTe Makpoc 1Ji1 aBTOMAaTUYECKOTO (POPMHUPOBAHUS 3K3aMEHAIIMOHHBIX Be-
JoMocCTel, paccMOTpeHHBbIX paHee. OTenbHbIe TAOIUIIBI JOKHBI ObITh CO3AAHBI AT KaX /101 IpyIIbI
CTYJEHTOB, UMEIoLIeHcs B 0a3e JaHHBIX, U JJ11 BHIOPAaHHOW TUCIUIUINHBI.

[{enbto pa3zpaboOTKK Makpoca sIBJISETCS UCKJIIOUEHHNE HEOOXOIMMOCTH KaXAbli pa3 mepe co-
3/1aHUEM HOBOM TaOIHIIBI (9K3aMEHAIIMOHHOM BEJOMOCTH ) BpYUHYIO IEPEUMEHOBBIBATh paHee CO3IaH-
HYIO TaOIHILy, YTOOBI IPEIOTBPATUTH €€ yaaleHne. Makpoc JOJDKEH caM CO3/1aBaTh TaOJIHIIBI C UME-
HaMH, COOTBETCTBYIOIIMMH HOMEpaM IpyIN U KoJaM JUCHUIUIHH, 1o cxeme: Begomocts NNN-K,

rae NNN - HoMmep rpymninbl, BBEICHHBIN B TUATIOrOBOM OKHE, K - KO TUCIUTIIIMHBL.

s Toro, 4ToObI MepeaaTh mapaMeTpbl CO31aBaeMbIX TaOIHIl (HOMEp TPYIIBI U KOJ TUCIHU-
TJTUHBI) MOYKHO, HAIPUMED, UCII0IB30BaTh (DOPMY, CO3JJTaHHYIO HA OCHOBE BPEMEHHOM TaOJIUIIBI U BbI-
OupaTh TU apaMeTphl U3 MEPBOM CTPOKU ITOU (HOPMBI.

Kpome toro, s Toro yTo0bl M30€XKaTh JUITHUX OCTAHOBOK IPHU BBIMOJIHEHUU MaKpoca, Mo-
pyUYUTE MaKpOCY HE BBIBOJUTH BCIIOMOTATENbHBIE CITY)KeOHbIE COOOIIEHUS U COOOIICHUS-TIPEeIyIpe-
x)aeHus. [Ipu BBITIOJIHEHNH MaKpoca MOoJb30BaTellb JIOJDKEH Oy/IeT BBOAUTH TOJBKO HOMEP TPYIIIBI U
KOJI AUCIUIUIMHBI.

IIpr KOHCTpYMpPOBAaHMM MakpoCa MOKHO HCIMOJIb30BAaTh PAaHEE CO3/IaHHBIM 3ampoc ¢ UMe-
HeM 3ampoc Ha CO3JaHue IK3aMEHAIIMOHHOM BEJOMOCTH.

ITockonpKy yCIIOBUS BBIIIOJIHEHUS MAKPOKOMaHJ MOTYT OINPEAEIATHCS TOJIBKO 3HAUYECHUSIMHU
MoJiel WJIM 3JIEMEHTOB yrpaBiieHUs (OpM U OTUETOB MPEIBAPUTEILHO CIEAYeT CO3/1aTh BCIIOMOra-
TEJIbHYIO TabIMuHy0 (popMy Ha ocHOBaHUU TabuuIiel Benomocts 1.



ABTOMAaTHYECKH CO3AalTe HOBYIO TaOMuMuHyr0 (opMy Ha OCHOBaHMHM Tabmuubl Beno-
MocTh Jlyis aToro B okHe ba3a gqaHHbIX BeIOepHTE 00BbeKT DOpMBI U IIeTKHHUTE 10 KHOoTke Co3nats. B
nuanoroBom okHe HoBast popma BeiOepuTe criocod coznanus - ABrodopma: TabIuYHAas, a B KAUeCTBE
HCTOYHUKA JaHHbIX - Tabmuiy Benomocts lenknute no xknonke Ok. Ilocie mosiaenus: Ha sKkpaHe
(bopMBI 3aKpoiTE €e M coXpaHuTe 1moja umeneM dopma s Makpoca.

Mg Toro, yToObI (hopMa He 3aBUceNa OT Tabnuibl BegoMocTs 1 3aMeHUTE UMS HCTOYHUKA 3a-
nuceil B okHe cBOUCTB (opmbl Ha Begomocts 00. 11t 3TOr0 OTKpOiTE (GOpMY B pekMMe KOHCTPYK-
TOpa U IIEJKHUTE 10 KHONKe CBOMCTBA, pacloiOKEHHON UHCTpyMEHTalbHOU nanenu KoHcTpykTop
dopMm. OTpenakTupyiiTe 3HaUeHHE CBOMCTBA VICTOUHUK 3amuceil Ha BKiIaake J(aHHbIe.

B oxne ba3za nannbix Beioepute 00beKT Makpochk! u menkHuTe 1o kHonke Co3aare. [losBurcs
OKHO KOHCTPYKTOpa MakpocoB. Jl06aBbTe B OKHE €Ille OAWH cToy0el - Y cinoBus. s 3Toro BBIION-
Hute komanny BUJI/Y cnoBus win menkHUTe N0 KHOMKE HHCTPYMEHTANIBHOM MaHeIn ¢ COOTBETCTBY-
IOLLMM Ha3BaHUEM.

[lenkHUTE BHYTpH SUYEHKH NEPBOM CTPOKU U CcTOJOIAa Makpokomanaa. IlosButcs mose co
CIIMCKOM MakpokoMmaH. Beroepure makpokomany: Y craHoBuThCooOIIeH . B HIKHEH yacTh OkHa
MOSIBUTCS apryMeHT 3Toi komaHabl: Het. OctaBbTe ero 6e3 u3menenus. Beequte B rpady [Ipumeya-
HUE KpaTKuil KoOMMeHTapuii: OTKIIOYEHNE CUCTEMHBIX M MPEIyNPEKIAOIINX COOOIICHHIA.

[lepeiimuTe Ha CIHEAYIOLIYI0 CTPOKY M BbIOepuUTe g Hee Makpokomaniay OTKpbITH 3a-
npoc. Onpenenure apryMeHThl MakKpOKOMaHIbl B HWIKHEH 4YacTH OKHA. PackpoiiTe Cnucok B
nosie Mims 3ampoca u BeIOEpUTE B HEM MMsI 3aIIpOC Ha CO3/aHME dK3aMeHalMOHHON Begpomoctu. Co-
XpaHUTE 3HaYEHHE apryMeHToB Pexxum - Tabnuua u PexxuM naHHBIX - n3MeHeHue. Beenute koMMeH-
Tapuil K 3TOM MaKpOKOMaH/I€: Ha CO3JaHue 3K3aMEHAIIMOHHON BeJoMOCTHU. [Ipu BeINOIHEHNN JaHHOU
MaKpOKOMaHIbI OyIeT co3aana Tabnuna Benomocts 1.

[Tocne TOrO, KaK 3apoOC Ha CO3/IaHUE BEAOMOCTH OTpaboTaj, €ro MOKHO 3aKpbITh, I03TOMY B
TPETbEN CTPOKE BBIOEPUTE MAaKpOKOMaHIy 3aKpbITh. ONpenenuTe apryMeHTbl MaKpOKOMaHIbl: Tum
o0BekTa - 3anpoc, UMsa o6bekTa - 3anpoc Ha co3/laHue dK3aMeHAIlMOHHOW BeomMocTu, CoxpaHeHue-
[Toackaska. Beenure kommeHTapuii: 3akpbITHE 3ammpoca.

[lepen oTkpbITHEM cO3MaHHON paHee DOPMBI ISl MaKpOoca HEOOXOAMMO TPOU3BECTU KOMTUPO-
BaHue Tabumiel Begomoctel B apyryro tabmuity, KoTtopas u OyJeT HCIOJb30BaHA U OTKPBITHS
¢dopmel - Benomocts 00. lnis aToro Beidepute Makpokomany KonupoBarbO0bekT. Onpenenure ap-
ryMeHThl Makpokomanibl: HoBoe ums - Benomocts 00, Tun o6bekra - Tabnuna, M oObvekra - Be-
noMmocth 1. BBeaure komMmeHTapuil: konupoBanue Tadbauns Beromocts 1 B Benomocts 00.

[Tpumeuanue. [Ipu onpeneneHnn Ajas MaKpOKOMaHbl B KAU€CTBE apI'yMEHTOB UMEH 00BEKTOB
COBEPILIEHHO HE 0053aTeNIbHO, YTOObI COOTBETCTBYIOIINE OOBEKTHI CYIIECTBOBAIM B 0a3e JaHHBIX B
MOMEHT KOHCTPYMPOBAHUS Makpoca. BaxxHo, 4ToObl oHM ObUIH B 0a3e JaHHBIX K MOMEHTY BBIIOJIHE-
HUS 9TO MaKPOKOMAaH/IBI.

B cnenyromeii crpoke BbiOepuTe MakpokoMmaHny OTkpbiTb@opmy. OnpenenuTe apryMeHThl
Makpokomansl: mst hopmel - Dopma [yt makpoca, Pexxum - @opma, Pexxnm okHa - O6b1uHOe. BBe-
nuTe KoMMeHTapuil: OTKpbITh popmy Ha ocHoBe Tabnuibl Begomocts 00.

Crnenyromasi MaKpOKOMaH/Aa JOJDKHA OCYIIECTBUTH NMEPEX0] Ha MEPBYIO CTPOKY TaOIHUIIbI-
(dbopMbI U1 IpoBepKu 3HaueHui nosei N rpymmbl 1 Ko IuciuminHel, BBEAECHHBIX IPU BBINOJIHEHUN
3arpoca B JAMajoroBble okHa. [ToaToMy B ouepeqHoi cTpoke BelOepuTe MakpokoMmanay Ha3amuce.
Bri6epute u3 crincka Juist aprymenTa 3anuch 3HaueHue [lepsas. Beenure kommentapuii: [lepeiitu Ha
1-yto 3anuch TabIUUHOMN (HOPMBI.

Bri6epuTe 114 crnegyroieit ctpoku MakpokoMany [lepermenoBath A1 mepeuMeHOBaHUs Be-
JOMOCTH 1315 rpyninsl 851 n quciuruineel ¢ kogoM 1. Onpenenute apryMeHTs MakpokoMasel: HoBoe
nms - Benomocts 851 1, Tum o6bexta - Tabmuia, Ctapoe ums - Beqomocts 1. B tpady Ycemo-
BH€ BBEJIUTE C IOMOIIBIO TOCTPOUTENS AJIS ITOM CTPOKHU BBIPAXKEHHUE !

[@opwmpbl]![Dopma mist makpoca]![N rpynmsi|[=851 And [@opwmsl ]! [ Dopma mist makpoca]![Kox
JTUCIUIUTUHBI =1

Beeaute kommenTapuil: [lepeumenoBate Benomocts 1 B Begomocts 851 1



Breaute crnenyromlyio MaKkpokOMaHAy ISl IEPEMMEHOBAHUS BEAOMOCTH JUIsl Tpynnbl 851 u
JUCHMIUIMHBL ¢ KomoM 2. OmpeaenuTe apryMeHThl MakpokoManibl: HoBoe wums - BenomocTh
851 2, Tum oonekTa - Tabmuna, Ctapoe umst - Benomocts 1. BBequte Ycnosue:

[@opwmpbl]![Dopma mist makpoca]![N rpynmsi|[=851 And [@opwmsi]![Dopma miis makpoca]![Kox
JTUCHUTUTUHBI [=2

[Ipumeuanue. /[ BBoa ycIoBHil 1 KOMMEHTapUEB K MaKpOKOMaHAaM Ie1ecoo0pa3Ho Hc-
M0JIb30BaTh MPUEMBI KOMTUPOBaHUS B Oydep, a 3aTeM BCTaBKHU C TMOCIEAYIONIEH KOPPEKTUPOBKOW B
OKHE 00J1aCTH BBOJIa, OTKPHIBAEMOM IPH HaxkaTuu couetanus kimasuin SHIFT u F2.

BreauTe ciienytomnme CTpOKM Makpoca 1o aHaJIOTHU C ABYMSI PEIBITYIIUMU JJIs IEPEUMEHO-
BaHUA BEJIOMOCTH JUIsl TPyl 851 U JUCHUIUIMHBL C KOAOM 3, a TaKXkKe JJIs IPYruX rPyHl U JUCIH-
e, [Ipy 3-X qucuummimHax JO0HKHO OBITh 3 MAKPOKOMAHIBI HA OJJHY TPYIITY CTYICHTOB.

BBeauTe mociieiHI0I0 MakpoKOMaHAy 3akphITh ¢ apryMeHTaMmu: Tun oobekta - @opma, Umst
ob0nekTa - @opma it makpoca, Coxpanenune - [loackaska. OkoHYATENBHBINA BHJI MaKpOCa MPECTaB-
JieH Ha puc. 7.1

CoxpaHuTe Makpoc, HIEIKHYB 10 KHOMKe COXpaHUTh HHCTPYMEHTAJIbHOW MaHEH, 110J] UMe-
HeM Makpoc Uit co3/1aHus Be1oMOCTel. 3almyCTUTe MaKpOC Ha BBIIIOJIHEHUE B MOIIATOBOM PEXKHME.
Jy1st 5TOr0, HAaXOIACh B PEKMME KOHCTPYKTOPA IIEIKHUTE 110 KHOIIKE MHCTpyMEHTanbHOoM nanenu [lo
iaram, a 3ateM 1o kaomnke 3amyck. [Ipocneaure o maram npaBUIbHOCTh UCIIOTHEHUS MAKPOKOMAHT.
B ciryyae HeBepHOTO BBITIOJIHEHUS WA aBAPUITHOTO 3aBEPIICHUS HAWIUTE OMNOKY U UCTIPABHTE MaK-
poc.

[Tocne oTmankum mMakpoca OTKIIOUUTE TMOIIATOBBIM PEXUM 3aIyCcKa, MOBTOPHO HICJIKHYB IO
kHonke [To marawm, 3akpoiite makpoc. IIpousBenure 3amyck mMakpoca M3 OkHa 0a3bl JaHHBIX. J[s
sToro B okHe ba3a naHHbIX BbiOepuTe 00bEKT Makpocsl, BelenuTe Makpoc JUisl CO3JaHUsl BEAOMO-
CTEeH U IEJIKHUTE MO KHOMKE 3alyCK Ha MHCTPYMEHTAJIBHOMN MaHEeNd OKHA. 3amyCTUTE Makpoc s
(hopMUPOBaHHS FK3aMEHAIIMOHHBIX BEOMOCTEH 10 Pa3HbIM IPYIIaM U TACIUTUTHHAM.

JlabopaTropnasi pa6ora Ne 8 MoHUTOPUHT paGoThI cepBepa
eanb padoThi: N3y4eHNE MOHUTOPHUHTA pa0OTHI CEpBEpPa

TEOPETHUYECKHUE CBEJAEHUSA

HaGnronenue 3a 0a3aMu 1aHHBIX BBIIIOJHSETCS C LIEIbIO OLEHKH MPOU3BOAUTEIBHOCTH Cep-
Bepa. DPheKTUBHOE HAOIIOICHUE ITOIPa3yMEBAET PETYISIPHOE CO3TaHINE MOMEHTATBHBIX CHUMKOB T€-
KyILeH MPOU3BOJUTEIBHOCTH AJISi OOHAPYKEHUS MPOLIECCOB, BBI3BIBAIOIINX HEMOJAAKH, U MOCTOSH-
HBIM cOOp JaHHBIX Ul OTCIEKUBAHUS TEHISHIUIN pocTa WM U3MEHEHUS TPOU3BOIUTEIBHOCTH.

[TocTosiHHAs OllEHKA NMPOU3BOAUTEILHOCTU 0a3bl JaHHBIX MOMOTAET JOOMTHCS ONTHUMAIbHON
MIPOU3BOJIUTENIBHOCTH MyTEM MUHUMU3ALMU BPEMEHU OTBETa M MAaKCHUMAaJIbHOTO YBEJIMUYEHUS NpO-
mycKkHOH crioco6HocTH. [Tpubnn3nuTenbHblii ceTeBoi TpaduK, AUCKOBBIA BBOA-BBIBOJ U 3arpy3ka LII1
— KJIOUeBble (PaKTOPHI, BIUSIOLIUE HA NMPOU3BOAUTENBHOCTE. ClenyeT TIAaTeabHO NMPOAHATU3UPO-
BaTh TPeOOBAHUS MPHIIOKEHHUS], TOHATH JJOTHYECKYIO U GU3NYECKYIO CTPYKTYPY JaHHBIX, OLIEHUTbH UC-
10JIb30BaHKE 0a3bl TaHHBIX U JOOUTHCS KOMIPOMHUCCA MEXIY TaKUMH KOH(IMKTYIOUIUMH Harpys-
KaMu, Kak onepatuBHast o0padoTka Tpanzakuuii (OLTP) u moaneprxkka perieHuit.

MOHHMTOPHHT ¥ HACTPOMKA MPOU3BOAUTEIbHOCTH 0a3 TaHHBIX

B coctaB Microsoft SQL Server u oneparnmonHoit cuctembl Microsoft Windows BxoasT ciy-
&KeOHbIEe MPOrpaMMBbl, TO3BOJISIOIINE CIEIUTh 32 TEKYIIMM COCTOSHHEM 0asbl JaHHBIX U U3MEPSTh
MIPOU3BOUTENHHOCTD, €CIIU 3TO cocTOosiHUE MeHsieTcs. [[ns mabmomenus 3a Microsoft SQL Server
MO>KHO MCIIOJIb30BaTh LIENbIi ps cpeacTs u Metoauk. Habmonenue 3a SQL Server mo3Bosser pemarb
CIIEYIOIINE 3aJauH:

OnpenensaTb BO3MOKHOCTH YBEJIIMUEHHS NTPOU3BOIUTENBHOCTH. HanpumMep, BBIIOIHAS MOHU-
TOPUHT BPEMEHU OTBETA JJIsl YaCTO MCIOJIb3YEMBIX 3alPOCOB, MOKHO OINPEAETUTh, TpeOyeTcs 11 U3-
MEHHTb TEKCT 3a1poca MU UHJEKCHI TaOIHILIBI.



OneHuBaTh aKTUBHOCTH N0JIb30BaTene. Harpumep, BBINOIHAS MOHUTOPHUHT 110JIb30BaTENEH,
KOTOpBIE MOJKII0YAtoTCs K 3K3eMIuiapy SQL Server, MOXHO onpeAenTh, MPABUIBHO JIM HACTPOEHBI
napameTpsl 0€30aCHOCTH, U TIPOBEPUTH PA0OTy MPUIIOKEHUH U cucteM pazpadbotku. Kontponupys
BbIITOJIHEHUE SQL-3arpocoB, MOKHO ONPENEInTh, IPABUIBHO JIM OHU HAIIMCaHbI, U IPOBEPUTH pe-
3yJbTaThl, KOTOPbIE OHU BO3BPAILAIOT.

YcTpauate npoOieMbl WM OTIaKHUBATh KOMIIOHEHTHI MPHIIOKEHUN, HallpUMep XpaHUMBbIe
IIPOLIEYPHI.

MOHMTOPHHT B ITMHAMHYECKOM cpene

N3MeHeHue 3TUX yCIIOBUM MPUBEAET K U3MEHEHUIO NPOU3BOAUTENBHOCTH. [0 pe3ynbraTam
OLICHKH MOKHO 3aMETUTh U3MEHEHUS IPOU3BOJUTEIBLHOCTH IIPH YBEIIMUEHUH YHCIIA [10JIb30BATENEH,
M3MEHEHHH METOJIOB JIOCTYIIA MOJIb30BaTeNei M1 METO/I0B COCAMHEHUS, IPU YBEITUYEHUH 00beMa Co-
JEPKUMOTO 0a3bl JaHHBIX, U3MEHEHUU KIIMEHTCKOTO MPHJIOKEHUS U IaHHBIX B MPUIIOKEHHUH, a TAKKE
IIPU YCIIO)KHEHHH 3aIIPOCOB M YBEIMYSHUN 00beMa ceTeBoro Tpaduka. C IOMOIIBIO CPECTB KOHTPOIIS
MIPOU3BOJUTEIBHOCTH MOKHO CBSI3bIBaTh U3MEHEHMSI OT/IEJIbHBIX NTOKa3aTeslel MPOU3BOIUTEIbHOCTH
C UI3MECHEHUSAMU YCIIOBUM U CIIOKHBIX 3a11pOCOB. [Ipumepsl:

OrtcnexuBasi BpeMsl OTKJIMKA Ha YacTO MCIOJIb3YEMbIE 3alPOChl, MOKHO OINPEAEIIUTh, HYKHO
JIM U3MEHSTH 3aIPOCHI WM WHAEKCHI ONPAIIMBAEMBIX Ta0JIUII.

OrtcnexuBasi BbINOJHEHUE 3arpocoB Transact-SQL MoHO ompenenuTs NpaBUIBHOCTh UX
HaIlMCaHUs, a TAKXKE COOTBETCTBHE 0XKMJIAEMBIM PE3yJIbTaTaM.

OrcnexuBasi MOJIb30BATENEH, NBITAIONIMXCS MNOJIKIIOUMTBCS K 3k3eMmmursipy SQL  Server,
MO>KHO MPOBEPUTDH HAZEKHOCTD 3aILUThI U IPOTECTUPOBATH MPUIIOKEHUS UM CUCTEMBI pa3paboOTKU.

BpeMms oTkiMKa — 3T0 BpeMsl OKUJaHUsl BO3BpaTa MOJIb30BATEIIO TIEPBOM CTPOKH PE3YJIbTH-
pyroiero Habopa B (opmMe BU3yaIbHOTO TTOATBEPKIeHUsT 00paboTku 3ampoca. [IpormyckHas croco0-
HOCTb — 3TO 00111ee KOJIMUECTBO 3allPOCOB, KOTOPBIE CEPBEP MOKET 00pabOTaTh 3a €AUHHILY BpEMEHHU.

C yBenuyeHHEM 4YKCla MOJIb30BaTENIEN pacTET CONEPHUYECTBO 3a PECYpPChl CEpBEpA, UTO B
CBOIO OYepe/lb YBEIMYMBACT BPEMS OTBETA U YMEHBIIAET OOIIYIO MPOMYCKHYIO CIOCOOHOCTD.

3agauu HaO/II0AeHUSA M HACTPOIIKM NIPON3BOAUTEIbHOCTH

Mounutopunr komnoneHToB SQL Server  HeoOxomumsbie 1eHCTBUS 1151 MOHUTOPUHTA KOM-
noHeHToB SQL Server, Takne kak MOHUTOP aKTUBHOCTHU, PAaCUIMPEHHBIE COOBITHS, TUHAMUYECKUE al-
MUHUCTPATHUBHBIE MPEACTABICHUS U PYHKIIUH U T. 1.

CpenctBa KOHTPOJIS U HACTPOMKU MPOU3BOAUTENBHOCTH  CIUCOK CpEACTB HAOMIOJACHUS U
HACTpOMKH, NocTynHbIX B SQL Server, HanmpuMmep CTaTUCTUKH AMHAMHYECKUX 3alIPOCOB U IIOMOIIHUK
o HacTpoiike siapa CYB/I.

OO6HoBeHUe 0a3 JaHHBIX ¢ TOMOIIBIO TTIOMOIITHHUKA 10 HACTPOMKE 3aIIpOCOB ITonnepxka-
HUE CTaOMJIbHOM MPOU3BOAUTEIBLHOCTH pabouell Harpy3ku BO BpeMsi OOHOBIIEHHUS 10 HOBOT'O YPOBHS
COBMECTMMOCTHU 0a3bl TaHHBIX.

MOHHUTOPHUHT TPOU3BOAUTEIHLHOCTHU C HCIONb30BAaHUEM XPAaHUIIMINA 3a1ipocoB  Mcmonb30-
BAaHME XPAHWIUILA 3a[IPOCOB ISl aBTOMATUYECKOW PErUCTpalu )KypHaa 3alIpOCOB, MJIAHOB U CTATH-
CTHKH BBIMOJIHEHUS U COXPAHEHUE ITUX JAHHBIX JJI1 IPOCMOTpA.

®opmupoBaHue 0a30BBIX MTOKa3aTeNeH MPOU3BOAUTENILHOCTH Wnuctpykuuu no ¢popmupo-
BaHHIO 0a30BbIX MOKa3aTeNlel IPOU3BOJUTEIbHOCTH.

Jlokanu3auus npoodiaeM Mpou3BOAUTEILHOCTH Jlokanuzanus npobiaeM MPOU3BOIUTEINb-
HOCTH 0a3bl TaHHBIX.

BrlsiBneHue y3kux Mect HaGnronenue 3a mpou3BOIUTENHLHOCTHIO CEpPBEpa U OTCIEKHBA-
HUE ero paboThI [l BHISIBICHUS Y3KUX MECT.

Hcnonp30BaHne TMHAMUYECKUX aIMUHUCTPATUBHBIX IPEJICTaBICHUN Ul ONPEIEIICHUs CTa-
THUCTUKHU UCIOJIb30BaHUs U MPOU3BOAUTEILHOCTH MpeCTaBleHni PaccmarpuBaioTcss  MeTOABl U
CKPHUIITHI, KCTIOJIb3YEMBbIE JUTS MTOJTy4YeHHUs HH(POPMALUK O TPOU3BOIUTENEHOCTH 3alIPOCOB.

MOHUTOPYHT IPOU3BOAUTEILHOCTH U ICUCTBUI cepBepa lcnonb3oBanue cpeactB HabIo-
JICHUS 33 IPOU3BOIUTEIBHOCTHIO U aKTUBHOCTBIO SQL Server u Windows.

OtcnexuBaHue UCIOIb30BaHUs pecypcoB lcnonb30BaHHe CHCTEMHOTO MOHHUTOpa (Takxke
M3BECTHOTO Kak perfmon) ams uamepeHus npousBoauteabHocT SQL Server ¢ moMolbp0 CUeTYNKOB
MIPOU3BOIUTENILHOCTH.



X0/ PABOTHBI

3ananue. U3yuynTh HHCTPYMEHTHI fuarnoctuku SQL Server

AIMUHUCTpATOPHI 0a3 JaHHBIX MPOBOAAT AUarHOCTUKY SQL Server ¢ moMOIIbIO BCTPOCHHBIX
MHCTPYMEHTOB U CKPHUITOB, O0JIETYAIOIINUX HCIIOIb30BAaHUE STUX HHCTPYMEHTOB. CKPHUIITHI B JAHHOM
cllydae MOTYT OBbITh KaK OTJEIbHBIMU MMPOTrPAMMAaMH, TaK U MPOTrPAMMHBIME (haiijlaMu, HHTETPUpPYe-
MBIMH B CTPYKTYpY codra.

B SQL Server Bctpoeno aBa uHcTpyMeHTa: Activity Monitor (MoHuTOp akTHBHOCTH) U Data
Collector (cOopmuk nanHbix). C UX MOMOIIBIO BBITOIHSIOTCS IPAKTUUYECKH BCE 3a7a4i TUarHOCTUKH.

Activity Monitor: pyHKIINH, 3a/1a49¥, IPSUMYIIECTBA U HEAOCTATKU UCTIOIB30BaAHUS

Activity Monitor — 3To yTuinTa, Mo3BOJISIONIAs OIICHUBATH AKTHBHOCTH OJIb30BaTEsICH MPH-
noxkenust win cetu. OHa moka3bIBaeT Tekyiiee cocrossuue SQL Server, ocymiecTBiasieMble HA MOMEHT
MIPOBEPKHU MPOLECCHI U TO, KaK OHU OTpaXkaroTcs Ha npousBoautenabHoctu CYB/I.

Activity Monitor BEITTISIAUT KaK OKHO C HECKOJIBKUMU BKJIaJKaMH. AJIMUHUCTPATOP 0a3bl 1aH-
HBIX MOKET OTKPBITh TAKUE MAHENU:

1. Overview (0630p). Ha »T0if nanenu geMoHcTpupyercs Bpemsi 00pabOTKH 3aIIpOCOB MPOIIEC-
COPOM, KOJIMYECTBO 0XKUJIAIOLINX 3aIIPOCOB, KOJIMYECTBO 3aPOCOB B CEKYHY, BBOJ U BBHIBOJI IAHHBIX.

2. Processes (mpouecchbl). Ha 3T0if manenu oTpaxaroTcsi BCe aKTUBHBIE MTPOIIECCHI M TIOPO0-
Hasi nHpopMmarus o HUM. B Processes Takye MOXHO 3allyCTUTh CKPUNT, KOTOPBI aBTOMAaTHUYECKU
aHaJIM3UPYET BbIOPAHHBIN ITpoLIECC.

3. Resource Waits (o:xuaaromnme pecypcesi). Ha 3Toit nanenu otodopaskaercsi, Kakue pecypesbl
HeobOxomumel CY B/ uis BBITOTHEHHS 33JaHHBIX QYHKITHH. B mepedens pecypcoB BXOIUT 00beM orie-
paTUBHOI MaMsATH U cepBepa, CETH, KOMITUJIAIMS U Ip. B 3Toi e maHenu aiMUHUCTpATOp Oa3bl 1aH-
HBIX MOKET IIPOCMOTPETh OOIINI M CPETHHIA TPOMEKYTOK BPEMEHH OKHJIAHUS PECYypCOB.

4. Data File 1/O (BBoa-BbIBOJ JaHHBIX). Ha 3T0#l maHenu oTpa)katoTcs BCEe OTEpPAIlMH, CBSI-
3aHHBIC C BHECEHHEM U3MeHeHnl B ¢aitnel b/, a Taxoke monHas uHGpopmanus o6 3Tux ¢aitnax.

5. Recent Expensive Queries (moc/ieqnue pecypcoemkue 3anpocbi). Ha 3toit nanenu orpa-
MKAIOTCSl T€ 3aIPOChl, KOTOpPbIE ObUIM BHINOJHEHB! B TeueHue Omkaimmx 30 cekyHa, U oOpaboTka
KOTOpBIX 3aTpeboBaia HanOobIIero uncia pecypcoB. B Hekoropbix Bepcusix SQL Server ata naHens
HasbiBaeTcs Activity Expensive Queries (aKTHBHBIC pECYpCOEMKHE 3aIpOChI).

Co6op 1 006paboTka naHHBIX ¢ TOMOIIbIO Activity Monitor puc.9 Beaercs B pexuMe peaabHOro
BPEMEHH U TOJIBKO IPH YCIIOBUU Pa3BepThIBAHUS manenu. Eciu aaMuHECTpaTop 0a3bl JaHHBIX CBOpa-
YHBaeT MaHelb, 00padoTka HHpopMaIuu mpekpamiaercs. [Ipu 3TomM Ha SKpaHe MOKHO pa3BEPHYTH BCE

IIAThb HaHeJ'ICI/I LIT06I>I OLOCHUTHL aKTUBHOCTH HOHBSOB&TCJ’I@I/I 10 paSHI)IM napaMeTpaM
= "Manzoor - Adtivity Monitor - Microsoft SQI. Server Ma nt Studio - oA

Fk Edit View Project Debug Tools Winde Help
z,l- ~ e | ) NewQuery Ll 1) (| 4 a8

Recent Expensive Queries

< >

Ready

Pucynox 9

st obnerdenust mpoiiecca uCenoiib3oBaHus Activity Monitor MOKHO (GUIBTPOBATh, COPTUPO-
BaTh U MEHSATh MECTAaMH CTOJOIIBI C JAHHBIMHU JUATHOCTUKH. DTO JENAeTCs C IOMOIIbIO0 KOMIBIOTEP-
HOM MBIIIKHU TPSIMO HA Pa3BEPHYTOM MMAHEIH.



[TpenmymiecTBOM HcIoNb30BaHust Activity Monitor sIBIS€TCS TO, YTO UCIOJIB30BAaHUE ITOTO
WHCTPYMEHTA MPAKTUYECKHU HE OTpakaeTcs Ha npousBoauTenbHoctu CYB/I.
Uro kacaeTcsi HeOCTATKOB ATOr0 HHCTPYMEHTA, B UX YUCIIO MOKHO BKIIFOUHTD:
e OrpaHMYECHHOE KOJMYECTBO MAPAMETPOB, II0 KOTOPHIM BEAETCS JHArHOCTUKA,;
e OTCYTCTBHUE 3TAJIOHA, TO €CTh MIA0JIOHA C YKa3aHUEM JIOIYCTUMBIX 3HAUCHHUH MapaMeTpOB;
e OTCYTCTBHE BO3MOYKHOCTH (hOPMHPOBAHHS OTUETA O PE3YNbTaTax MPOBEPKU JJIS MX IOCIENy-
IOLIETO aHAIIN3A.
13 3TOr0 MOXHO cienarhs BBIBOA, 4yTO Activity Monitor — 3T0 mpeKpacHbBIi HHCTPYMEHT IS
MPOBEICHUST OBICTPON TUATHOCTHKHU M TOMCKA 3alpOCOB, 3aTPATHBIX C TOYKU 3PEHHS MOTpPEOICHHUs

pEeCypCoB.

JlabopaTtopnasi pa6oTa Ne 9 BoinoJiHeHHe pe3epBHOI0 KONMMPOBAHUSA

Leab paGoThbI: 03HAKOMHUTHCSI C OCHOBHBIMH KOHCTPYKITUSIMU TSI PE3EPBHOTO KOIMUPOBAHUS
bJ1
XO/1 PABOTHBI
3aganue 1. He0OX0OAMMO CO3/1aTh pe3epBHbIE KOMUHU 0a3bl JaHHBIX «MMM)» ¢ ucnonb3oBa-
HUEM TIOJIHOTO PE3€PBHOI0 KOMUPOBAHUS, PA3HOCTHOTO PE3EPBHOTO KOMMPOBAHUS U PE3EPBHOTO KO-
MIMPOBAHUSA KypHalla TPaH3aKIUH.
1. 3amycrute SQL Server Management Studio (SSMS), moAKIIOYATECH K CBOEMY IK3EMILISIPY
SQL Server, uCHOaIb3ysl TEXHOJIOTHIO 1.
2. Co3spaiite nanky ¢ umenem c:\Student\BaralTanka\test.
3. OTkpoiiTe OKHO HOBOTO 3ampoca. MI3MeHnTe KOHTEKCT Ha 0a3y JaHHbBIX master, UCMOJIb3Ys TeX-
HoJsioruto 6. HabGepure u ucronHUTE CAEAYIOUIYI0 KOMaH1y, YTOObI CO3AaTh IOJHYIO PE3EpB-
HYIO KOMHIO 0a3bl TaHHBIX:
BACKUP DATABASE MMM TO DISK ="C:\........ TEST\AW.BAK’
O3HakomMbmecs ¢ pe3yIbmamamu 3anpoca — KaKas ungopmayus o6pabomanda, cKoIbKo cmpa-
HUY, CKOIbKO (atinios.
4. Buecute nu3aMeHenue B Tabiuiy «Mogenby 6a3bl JanHbix MMM. JIo6aBbTe 0AHY 3amuch (pu-
TymaiTe camu)/
5. OTkpoiTe OKHO HOBOTO 3ampoca HaOepHuTe U HUCIIONHUTE CIEAYIOIIYI0 KOMaHIy, YTOOBI CO-
3/1aTh PE3EPBHYIO KOMUIO )XypHAJIa TPAH3aKIMM M COXPAHUTh TOJILKO YTO BHECEHHOE M3MEHEe-
HUE:
BACKUP LOG MMM TO DISK = ‘C:\...... TEST\AWL.TRN'
O3HaKoMbmecs ¢ pe3yIbmamamu 3anpoca — KaKas uHgopmayus o6pabomand, cKoIbKo cmpa-
HUY, CKOJIbKO (Alinos.
6. Bnecwure emie oaHO U3MeHeHUE B TaOIUILy «Moenby.
7. OTKpoOWTE OKHO HOBOTO 3alpoca HAaOEpUTE M HCIOJIHUTE CIEAYIONIYI0 KOMaHIy, 4TOOBI CO-
3/1aTh Pa3HOCTHYIO PE3EPBHYIO KOMUIO 0a3bl JaHHBIX:
BACKUP DATABASE MMM TO DISK = ‘C:\....\TEST\AWDIFF1.BAK' WITH DIFFER-
ENTIAL
O3Hakombmecs ¢ pe3yIbmamamu 3anpoca — KaKas ungopmayus obpabomanda, cKoIbKo cmpa-
HUY, CKOJIbKO (Alinos.
8. Bmuecwure ermie oaHO U3MeHeHUE B TAOIUITy«MoOenby.
9. OTkpolTe OKHO HOBOTO 3ampoca HaOepHUTE M HCIIOJIHUTE CIICIYIONIYI0 KOMaHIy, YTOOBI CO-
3/1aTh TIOJTHYIO PE3EPBHYIO KOMHIO 0a3bl JAHHBIX B YKA3aHHOM MECTE Ha JIMCKE:
BACKUP LOG MMM TO DISK = ‘C:\....TEST\AW2.TRN'
O3Haxombmecd ¢ pe3yIbmamamiu 3anpoca — Kakas ungopmayus o0opabomana, CKOIbKo cmpa-
HUY, CKOJIbKO (Alinos.
3ananue 2. Heo6x0auMO OpraHu30BBIBaTh CO CTOPOHBI KIIMEHTCKOTO MPUJIOKEHUS, CO3/IaH-
Horo B Visual Studio ynanennoe anmuauctpupoBanue b/ (pe3epBHOE KOMUPOBAHHUE).



Xon paboThI:

1. Cosnaiite HOBBIH TTpoekT Windows Application 1 coxpaHUTE €ro B CBOCH Mamnke 1mojJ; UMEHEM
JIabst MMM 2 cemectp.

2. B rmaBnymoo dhopmy nobaBsTe MeHIO - Daiin (Omkpoims, 3akpoims, Bwixoo)

Cnpasounuxu (Moodens, Maeasumn, Jlepeeo modeneii)

3axasel (Paboma c 3axazamu)

Omuemuwt (Ilpatic-nucm, bnank 3axa3o8)

Aomunucmpuposarue B/ (Pesepsnoe xonuposanue, bezonacnocmo)

Cepsuc (Kanvkynamop)

Iomoww (Cnpaska, O npoepamme)

Jlo6aBbTE HOBYIO (JOPMY B IPOEKT

Jlo6GaBbTe Ha TOJIBKO YTO CO3/IaHHYIO (POPMY KOMITOHEHTHI

ObecneubTe HyHKIMOHATBHYIO paboTy ¢opmbl (HanumuTe 06padboTunk kHONKU «Pe3epBHOE

KOIIMPOBaHUE» C UCIOJIb30BaHHEM 00bekTOB SMO. Onucanne 00bekToB SMO, MX CBOMCTB U

METO/OB CM. B JICKIIHOHHOM MaTepHale.)

5. JloGaBbTE€ BO3MOXKHOCTH OTKPBITHS JTaHHOH (pOpMBI IPU BBIOOPE B IIaBHOM (GopMe MyHKTa
MeHto AnqmuauctpupoBanue b1 ¢ PesepBHoe konupoBanme

6. 3amycTuTe MpOEKT, MPoBepbTE PadOTy HOPMBI.

7. 3akpoiiTe mpoeKT

8. VYoOenutech B nmosiBieHuH (haiiina pe3epBHOM KoMUY Ha qucke ((ailsl, KOTOpHIH yKa3aH B TEKCTE
IIPOrPaMMBbI).

9. Orkpoiite SSMS. Jlo6GaBbTe B Tabnuily «MoJienb)» HOBYIO CTPOKY JaHHBIX (CAMOCTOSITENBHO).

10. CpenctBamu o600uku SSMS, BeIOTHUTE BoccTaHOBIeHUE b/ 13 pe3epBHOM KOMMHH, CO3/1aH-
HOM BaIiei mporpaMmmoit

11. Y6enurecsk, 4TO MOCIIC BOCCTAHOBIICHUS JTOOABIICHHBIX CTPOK B TabymIe «MoIemb)» HeT.

ok w

JlabopaTopHas padora Nel() BoccraHoBjieHre 0a3bl JaHHBIX
U3 pe3epBHOM KONUU

eap padoTbl: 03HAKOMUTHCA C OCHOBHBIMU KOHCTPYKLUSIMHU JUIsl BoccTaHOBieHus Bl u3
PEe3epBHOIO KONMMPOBAHHUS

X0/ PABOTHBI
1. st BoccTaHOBIIeHHE 0a3bl TaHHBIX U3 PE3EPBHOM KOMHUM CIIEAYET MIEIKHYTh MPaBOH
KJIaBUILEH MBIIIM O 3JIEMEHTY, MPEeACTaBISIONEMYy BbIOpaHHYIO 0a3y JNaHHBIX B NpaBOd 4acTu
dpeiima SQL Server Management Studio, 1 Bo BCILTBIBAIOIIEM MEHIO BEIOpaTh MyHKT Tasks > Restore
> Database.... [Ipu 3TOM OTKpBIBa€TCS AMAIOrOBOE OKHO prc.10 st yrpaBieHus: BOCCTAHOBICHHEM

BbIOpaHHOM 0a3bl TaHHBIX:
e u,

Pucynox 10



3aganue 1.

1. Usyuwmre yruuty SQL Server Configuration.

3amyctute yruuty SQL Server Configuration Manager 1 ¢ ee TOMOIIbIO OIPEAETUTE CIIUCOK
3aIlyLEHHbIX Ha cepBepe caykO0. 3aluIInTe 3TOT CIIUCOK B OTYET.

Ha cepsepe ¢ ycranosienasiM MS SQL Server ¢ moMoImpio yTHIIMTBI Services onpenennTe
napameTpsl 3amycka ciryx0 MS SQL Server u 3anumute ux B otueT. (Ecinum HeT mocTymna K yTUiauTe
Services, To npu nmomoiu SQL Server Configuration Manager puc.11).

Omnpeznenure, ¢ TOMOIIBIO KAKUX CETEBBIX OMOJIIMOTEK MOKET ObITh YCTaHOBJIEHO COEMHEHNE
¢ MS SQL Server (cm. mpumep puc). Kakue OMOIHMOTEKH SBIISIOTCS aKTUBHBIMA B MOMEHT 3aIrycka?

‘im| Sql Server, Configuration Manager,

File  Action Wiew Help
= B ®

‘@ S0L Server Configuration Manager (Local) Protocol Marme Skatus
3QL Server Services U Shared Memory Enabled
=) 4 50L Server Mebwork Configuration ¥~ Named Pipes Disabled

2 HTCRIP Enabled
W ovIA Disabled

+ .. S0L Mative Client 10.0 Configuration

Pucynok 11

ITpu momoru SQL Server Configuration Manager onpezaenure, Ha OCHOBE KAKHX CETEBbIX OMO-
JHOTEK KIMEHT MOKeT noakitodarbest K MS SQL Server (cMm. npumep puc.12).

‘i Sql Server Configuration Manager

File  Action  View Help
& B 2

‘@ SGL Server Configuration Manager {Local) Mame Order Enabled

i S0L Server Services % shared Memory 1 Enabled
& 50L Server Metwork Configuration FETCRIP 2 Enabled
B 5QL Native Client 10,0 Configuration SNamed Pipes 3 Enabled

CM Clienl Protocols
= Client Protocols YIA Disabled
B aliases ¥ i

r
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2. Ycranosute coenuHenne ¢ SQL cepBepom.

Ha paboueii crannuu 3amyctute SQL Server Management Studio u BeIOepuTE M3 CITUCKA JIO-
TMUYECKOEe UMsI CepBepa, 3aIlyIEeHHOT0 Ha BalleM KoMIbloTepe. Eciii Hy)kHOTO cepBepa HeT B CITUCKE,
TO MOKHO BbIOpaTh <Browse for more...> u HaliTu TpeOyeMblii cepBEp B CIIUCKE CEPBEPOB, K KOTOPHIM
MOJKET OBITh BBIIIOJHEHO MOAKIIOUEHHE.

[ToaxmrounTeck K cepBepy ¢ UCIOIB30BaHNEM CpecTB ayTeHTHGuKannu MS SQL Server.

Jiist TOoro yTOOBI HaNKCATh HOBBIHM 3aPOC HEOOXOIMMO BBIITOJHUTH KoMaHly New Query pac-
MOJIOKEHHYIO Ha maHeau uHcTpymeHToB SQL Server Management Studio. B pesyabTarte oTKpoercs
HOBas BKJIa/IKa, KOTOPas MPEJOCTaBIISAET CASAYIOIINE BO3SMOXKHOCTH:

e 3arojIOBOK, B KOTOPOM YKa3bIBAaeTCS JIOTUYECKOE UMS CepBepa, TeKylias 0a3a NaHHBIX U UM
M10JIb30BaTEJIsl, yCTAHOBUBIIETO COETUHEHNE;

e 0o0macTh 3ampoca, HCTIoJIb3yeMas JIJIsl BBOJIa 3arpocoB, nepeaaBaeMbix MS SQL Server;

e 007acTh pe3ynbTaToOB, B KOTOPO OTOOpaXaroTcs pe3ysibTaThl BHIIOJIHEHHUS 3apoca, a Crocod
oToOpaskeHHs 3a/1aeTcst kHomkaMu Messages (B Bujie Tekcta) U Results (B Buie Ta0auIsn) co-
OTBETCTBEHHO.

3. C nomomrpio komaunel SELECT @@version onpeaenuTe u 3aUIIUTEe B OTYET HHPOpPMa-
1o 06 ucnosszyemoit Bepcunt MS SQL Server u onepanimoHHOM cucTeMsl (pe3ynbTaT 3anpoca J10J1-
’eH OBbITh 0TOOpaKEH B TEKCTOBOM BHjie) (pumep puc.13).

1 Results 3 Messages

[Mo column name)

1 Microsoft SAL Server 2008 [RTH] - 10.0. 160022 [Intel <86] Jul 32008 14:42:34 Copyright [c] 1988-2008 Micros...
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Ilpumeuanue: J{ns BRIOTHEHUS 3alipoca HEOOXOAMMO BBITOTHUTH KoMaHty Query — Execute
(F5), a nyis ananv3a mpaBWIIBHOCTH €T0 CHHTAKCUYECKOHN 3aIMCH MOYKHO BOCTIOJIb30BAThCsl KOMaHI0M
Query — Parse (Ctrl+F5).

SQL Server Management Studio mo3BoJisieT OTKPhIBaTh HECKOJIBKO OKOH 3aIlPOCOB U paboTaTh
C HECKOJIbKMMHU 0a3aMM JAaHHBIX OJTHOBPEMEHHO. B Ka)K70M OKHE ycTaHaBJIMBaeTCs COOCTBEHHOE CO-
enquaenre ¢ MS SQL Server Ha OCHOBE pa3IMYHBIX YYETHBIX 3alIMCEN MOJb30BaTENCH U UX TapOJICH.
JInst co3nanust HOBOTO MOAKITIOYEHUs uctoib3dyercs komanza File — New — Database Engine Query.

Cogepxumoe 00J1aCTH 3aIpoca TEKYIEro MOAKIIOUEHUSI MOKET OBbITh COXpaHEHO B (haiiie Ha
BHEITHEM HocuTelne komanoi File — Save.

ITpu nomoru nanenu Object Explorer onpenenute uMeHa moiepKuBaeMbix 0a3 JaHHBIX U
Kakue 0a3bl JaHHBIX CEpBEpa SIBJISIOTCS CUCTEMHBIMU (JIJ1s1 3TOTO HY)KHO pa3BepHYTh y3en Databases
B manenu Object Explorer). 3anummuTe 3Ty nHGOpMAIUIO B OTYET.

4. W3yuute napameTpsl kKoHpurypauu MS SQL Server.

Kondurypuposanue cimyx6s1 MSSQLServer MmoxxeT ObITh BBIMOJHEHO JUOO CHEIUATBHOM
XpaHUMOI mpolieypol, BeimonHseMoi B yruiute SQL Server Management Studio, mu6o rpadude-
CKHM CII0cOOOM Cpe/ICTBaMU 3TOil e yTUIuThL. BriOop crocoba He uMeeT 3Ha4YeHwus, T.K. rpaduye-
CKHUIl crioco0 OCYIIECTBIISIET TOCTYIT K CUCTEMHBIM JIaHHBIM C TIOMOIIBIO ATOH e XPaHUMOU Mpolie-
Iypbl, TOJBKO B OoJiee HarnsgHou hopme.

Jnis m3MeHeHus mapaMeTpoB ciry:k0bl ¢ momonipio SQL Server Management Studio Heo6xo-
IUMO BbIOpaTh HYXHBIH cepBep B Object Explorer m B KOHTEKCTHOM MEHIO BBIOpaTh KO-
many Properties. B nosiBuBIieMcs 1MaIOrOBOM OKHE MOXKHO BBIIIOJHUTH HACTPOMKY BCeX HEOOXO-
JTUMBIX TApaMETPOB.

5. OroOpa3uTe CIHMCOK MapamMeTpoB cepBepa (mpumep puc.14).

Pucynox 14

Puc. Cpoiictea MS SQL Server 2008

Ha Brnanke General oToOpaxaroTcsi OCHOBHBIC CBEICHHS O CHCTEME: BEpPCHs OMEPAIlMOHHOI
CHCTEMBI, 00BEM MTaMsTH, KOJMIECTBO MPOLIECCOPOB U JIp., a TAKKE MapaMeTphl 3aIycKa CIIyX0 cep-
Bepa.

Bxutagka Memory mo3BosisieT yrpasisiTh BbIACICHHEM MTaMsITH IJIs1 BBITIOJTHEHUS neiicTBuit MS
SQL Server: nn60 AuHAMHUYECKOE YIIPABICHUE NaMSThIO, JINOO YCTAHOBUTH (PMKCUPOBAHHBIHN pa3mep.

C moMmoIb0 BKJIAAKHA SECUrity onpeaenseTcst THII ayTeHTH()UKAIMK T0JIb30BaTeNICH, TaKkKe
OIIpeJIeNIAI0TCS MMapaMeTphl ayIuTa J0CTyIa K cepepy. MOKHO HACTPOUTh CEPBEP HA UCIIOIb30BaHHE
OTIpeIeNICHHOW YUETHOM 3aIHCH, TI0J] KOTOPOH OyeT 3ammyckarhes cryxx6a MSSQLServer.

Brutagka Connections mo3BosisieT KOHPHUTyprpOBaTh MOIKIFOUYCHUS KIMEHTCKHE IMOJIKITI0Ye-
HUS K cepBepy. MakcUMallbHOE KOJTMYECTBO MOJIh30BaTeNel, KOTOPBIE MOTYT OJTHOBPEMEHHO O TKITIO-
YUThCA K cepBepy. Eciiu yka3aHo HyleBoe 3Ha4eHHeE, TO UX KOJIMUYECTBO COCTaBisieT 32767.

Bkianka Advanced conmepHuT HEKOTOpbIE O0IIHe YyCTaHOBKHU cepBepa. Hanpumep, onpenerns-
eTcs A3bIK [0 YMOJIYAHHIO JIJIsl COOOIIEHH cepBepa uiu perynupyercs noanepxkka 2000 roaa, Koro-
past ompezensier, Kak OyayT HHTEPIIPETHPOBATHCS JIBE MOCIIEHNE IIH(PBI TO/a.

C nomomrero Briaaku Database Settings ykaspIBaroTcsl HACTPOWKHM BHOBB CO3/IaBacMbIX 0a3
JTAHHBIX: TapaMeTPBl HHACKCOB M pabOTHI C YCTPOMCTBAMH PE3EPBHOTO KOIMPOBAHUS, BPEMS BOCCTA-
HOBJICHUS 0a3bl TAaHHBIX.



Onpenenurte U 3aNMIIKATE B OTYET KOPHEBOU KaTaJlor cepBepa, KOJIMUYECTBO MPOIIECCOPOB B CH-
CTeMe, TUI ayTeHTU(UKALIUU MTOJIb30BaTeIe U MaKCUMallbHOE KOJTMYECTBO MOJIb30BaTeNeH, MOIIep-
KHUBAEMBIX CEPBEPOM.

3apanme 2. M3yuute octansHbie cBoiicTBa MS SQL Server, 1ocTynHbIE B 3TOM JUAJIOTE.

1. Co3garp 6a3y nannbix ¢ umeHem Stud <guo cmyoenma> 1 cpencrBamu CYBJl MS SQL
Server c¢ xxypHanom cpeacrBamu SQL Server Management Studio u ¢ umenem Stud <guo cmy-
oenma> 2 cpeactBamu Query Editor u 3anummre B OTYET pe3yibTaThl BHIMOJIHEHUS MPOLEIYPHI
sp_helpdb .... [lnsg coznannpix Bamu B/J .

2. [lepeumenyiite coszmanHyro Bamm 06a3y gamaeix  Stud <guo cmyodemma> 1 B
Stud_<@uo_cmyoenma> u otobpazute B OTYETE PE3YJbTAT BBITOJHEHHUS Oleparopa MeperMeHOBa-
HUSL

3. Onpenenute CBEEHUS O JUCKOBOM IIPOCTPAHCTBE, 3aHMMaeMoM co3nianHoi Bamu bJ1. Co-
XKMUTE 0a3y JaHHBIX TaK, YTOOBI OHA cojepKaia TOIbKO 25% MPOCTPaHCTBA, TOCTYITHOIO €l Ha TEKY-
LU MOMEHT.

4. Ynanure co3laHHYI BaMmu 0a3y JaHHBIX ¢ uMeHeM Stud <guo cmyoenma>_2 u otobpa-
3UTE B OTUETE PE3YNIbTAT BHIMOJIHEHHSI ONlepaTopa yaaleHUs.

5. OTKITIOYUTH/TOIKITIOYNTE co3nanHyto Bamu b/ Stud <¢uo cmyoenma> ot cepBepa. Ecnu
BJI co3naBanacek Ha KeCTKOM AKCKE, TO MEPEMECTUTh €€ Ha Pe3ePBHBIN HOCUTENIb U OTOOPA3UTE B OT-
4eTe pe3yJbTaT BRIIOJIHCHUS OTIepaTopa.

JlaGopaTopnasi padora Nell Peanu3anus qoctyna noJib3oBaresiei
K 0a3e JaHHBIX

HCJIL pa60T1,1: HN3YUCHUC croco0oB A0CTYyIIa MoJIb30BaTejIel K Oasze JaHHBIX

TEOPETUYECKHWI MATEPUAI

[TonsiTue mosp30BaTenb 0a3bl JaHHBIX OTHOCUTCS K 0a3e (mim 6a3aM) TaHHBIX, K KOTOPbIM MO-
KET TOJyYUTh JOCTYI OTAENIBHBIN N0Jb30BaTeNb. [lociae ycrenHoro nogkiItoueHus cepep onpese-
JISIeT, UMEET JIM 3TOT TOJIb30BaTelb pa3pelieHue Ha padoTy ¢ 6a30i JaHHBIX, K KOTOPOU 0OparaeTcs.

ENMHCTBEHHBIM HCKIIFOYEHHEM U3 ATOT0 MpaBHUiia sIBIISETCS MoJIb30BaTelb guest (rocts). Oco-
00e uMsl oJsib30BaTeNs guest pasperaet JrdoMy noakmouniemycs k SQL Server nonb3oBartesnto
MOJTYYHUTb JOCTYH K 3TOM Oa3e naHHbIX. [loabp30Barento ¢ MMeHeM guest Ha3HadeHa pouib public.
IIpaBa nocrymna
Jlna ynpasnenus npasamu goctyna B SQL Server HCHIOIB3YIOTCS CIIEAYIOINAE KOMaHAbIL:
GRANT. I1o3BoJsieT BBIMIOIHATE IEHCTBHS C 00HEKTOM MIIH, AJ11 KOMaHIbl — BBIINOIHSITE €€;

2. REVOKE. Aanynupyet nmpasa 1octyna A 00beKTa UiH, A1 KOMaH bl — He MO3BOJISET BbI-

MIOJIHUTB €€;

3. DENY. He pazpemaer BbINOIHATh JeHCTBUS ¢ 00bEKTOM (B TO Bpems, kak komanaa REVOKE

MIPOCTO yAAJISET 3TU IIpaBa JI0CTYIa).

OOBekTHBIE NpaBa AOCTYIA MO3BOJSIOT KOHTPOJIUPOBATh A0CTYN K o0bekTaM B SQL Server,
MIPEIOCTABIISAS M aHHYJIUPYS [TpaBa JoCTyna AJis TalJIull, CTOJIOLOB, IPEACTaBICHUN U XpaHUMBIX IIPO-
HEAYP.

YToOb! BBIMIOJHUTE 110 OTHOLIEHHIO K HEKOTOPOMY OOBEKTY HEKOTOpOE JIEHCTBHUE, MOJIb30Ba-
TEJNb JOJKEH UMETh COOTBETCTBYIOIIEE MMPaBo JocTyna. Hanpumep, eciu 1osib30BaTeb XOUET BhINOI-
Hutb omneparop SELECT * FROM table, To oH mo/bKeH WMETh TpaBa BBHIMIOJHEHUS OlepaTopa
SELECT mis tabaurs! table.

Komananble npaBa J0CTyMa ONPENesioT TeX M0Ib30BaTeseil, KOTOpbIE MOTYT BBIOIHSTDH aI-
MUHHUCTPaTHUBHBIE AEUCTBUS, HAIPUMED, CO3/1aBaTh WIM KOMMPOBATh 0a3y NaHHBIX.

Huxe npuBeaeHbl KOMaHIHbIE NTpaBa JA0CTYIIA!

CREATE DATABASE — npaBo co3nanus 0a3bl JaHHBIX;

CREATE DEFAULT — npaBo co3gaHust CTAaHAAPTHOTO 3HAYEHUS JIJIsl CTOIOMA TaOJIHIIbT,

=



CREATE PROCEDURE — mpaBo co3naHus XpaHUMOM MPOLEAYpHI.

CREATE ROLE — mpaBo co3gaHus ipaBuja st CTOJIONA TaOJIHIIBL;

CREATE TABLE — mpaBo co3nganust TaOJIHIIb;

CREATE VIEW — nipaBo co3gaHust IpeIcTaBIICHHUS;

BACKUP DATABASE — npaBo co3aanust pe3epBHON KOIUY;

BACKUP TRANSACTION — mpaBo co3manusi pe3epBHOM KOTIMH KypHaJIa TPAaH3aKITUH.

Pomn

HaznauyeHnue mosib30BaTe 0 HEKOTOPOI POJIU MO3BOJISIET €MY BBINOIHSTH BCE (DYHKIIMH, Pa3-
peuieHHble 3TOU poiibto. 10 CyTH posu JIOrMYecKu rpynIupyroT I0JIb30BATENCH, UMEIOIIMX OJUHAKO-
BbIE MpaBa J0CTYIIA.

Ponu, onpenensiemble nonb3oBaTeneM, H03BOJIAIOT IPYNIUPOBATh I10Jb30BaTENEN U Ha3HAYaTh
Ka)KJOW TpyIine KOHKPETHYO QyHKIHI0 Oe3onacHocTU. CylecTBYIOT Ba THUIIA POJei ypOBHs 0a3bl
JAaHHBIX, OIPEJEIIIEMBIX [10JIb30BATEIIEM:

1. crangapTHas poiib;
2. pOJb YPOBHS MPHIOKEHHUS.

CrangaptHas pojib IPEIOCTaBIsET 3aBUCAIIUI OT 0a3bl JAHHBIX METOJ CO3JJaHUs OIpeensie-
MBIX M0JIb30BaTeNeM poJieil. Camoe pacpocTpaHEHHOE Ha3HAUYE€HUE CTaHAAPTHOU pOJIM — JIOTUYECKU
CTPYIIIHUPOBATH MOJIH30BATENECH B COOTBETCTBUH C UX MpaBaMH J0cTymna. Hanpumep, B MpUIIOKEHHIX
BBIJICJIAIOT HECKOJIBKO THUIIOB YPOBHEH 0€30MacHOCTH, aCCOIMUPYEMBIX C TPEMsI KaTETOPHSIMH TI0Jb-
3oBareneil. ONBITHBIN MOJIH30BATENIb MOXKET BHIMOIHATH B 0a3€ IaHHBIX JHOObIE ONepaiiu; OObIYHBIN
MOJIb30BaTEIh MOXKET MOAM(PHUIINPOBATH HEKOTOPBIE TUIIBI IAHHBIX M OOHOBIISITH JAHHBIC; HEKBATU(H-
LIMPOBAHHOMY MOJIb30BATEII0 OOBIYHO 3aMperiaeTcsa MOAU(PUIIMPOBATH JTIO0bIC TUITHI JAHHBIX.

Ponb ypoBHS npuioeHus M03BOJISET M0JIb30BATENIO BBIITIOJIHAT IIpaBa HeKoTopo poiu. Ko-
I/1a OJIb30BaTeNIb IPUHUMAET POJIb YPOBHSI IPHUIIOKEHHUS, OH OepeT Ha ce0sl BHIOJIHEHUE HOBOM pOJH
1 BPEMEHHO OTKAa3bIBAETCS OT BCEX APYIMX HA3HAUEHHBIX €My IIpaB JIOCTYIa K KOHKpETHOMU Oa3e aH-
HbIX. POJIb ypOBHS MPHIIOKEHUS UMEET CMBICT IPUMEHATh B Cpefie, I/Ie MOJIb30BaTeNln JEeNaloT 3a-
POCH M MOAN(UITUPYIOT JaHHBIE C TIOMOIIBIO KIIMEHTCKOTO MPUIIOKECHHUS.

VYrpasnenue pa3penieHusIMA Ha 00BEKThI PENISIIMOHHOM 0a3bl JaHHBIX HECKOJIBKO OTIHYAETCS
OT aHAJOTHYHBIX OTEpaluii B OTHOIICHUH 00BEKTOB (hailioBoii cucteMbl. B maHHO# mabopaTopHOi
pabote Ha npumepe CYBJ] SQL Server 3tu otiauuuns OyayT moKa3aHsbI.

[Ipu pabote ¢ pazpemenusimu B SQL Server ucnonb3yercs MOHATHE YYaCTHUKOB (principals),
KOTOpBIE MOTYT 3arpamuBaTh pecypcsl SQL Server, 1 KOTOPbIM MOT'YT IPEOCTABIATHCS pa3pelIeHus
Ha UCMOJIb30BaHUE TAKUX PECYPCOB. BhIIEAIOTCS Clieayromne Tpynibl y4aCTHUKOB:

- y4acTHUKHU ypoBHS Windows, K KOTOPbIM OTHOCSTCS JIOKQJIbHBIE U TJOMEHHBIE YYETHBIE 3aHCH

IIOJIB30BATEJIEN U TPYIIIbI;

- yuactHukHU ypoBHA SQL Server, k KOTOpsIM OTHOCATCS ydeTHble 3anucu SQL Server u ponu

YpOBHS CEpBEpa;

- YYaCTHHUKHU YpOBHs 0a3bl JaHHBIX — OJIb30BATENN 0a3bl JaHHBIX U POJIM YPOBHS 0a3bl JaHHBIX

Y TIPUIIOKEHUSL.

Heo6xonnmo ormetuts, uto SQL Server paznenser nonstue yuetHoit 3anucu (login) u moss-
3oBarens (user). CepBep MOXKET OBITh CKOH()UTYPUPOBAH HA UCIIOJIH30BAHUE TOJIBKO ayTEHTU(DUKAIIUN
Windows (aner. Windows Authentication Mode, ucrnonb3yercs 10 yMOTYaHHIO) WITH HAa UCTIONIb30Ba-
HHUE CMEIIaHHOTO pexkuMma ayreHTudukanuu (anen. SQL Server and Windows Authentication mode).
B nepBom ciryuae login MOKHO cO3/1aTh TOJBKO AJIS 1OJIb30BaTeNst uiau rpymmnsl Windows. Bo Bropom
Ciydae TakKe BO3MOXKHO HMCIIOJIb30BaTh COOCTBEHHBIE yueTHBIE 3amucu SQL Server — joruH u na-
ponb xpansaTcs camoii CYB/, u ee e cpeacTBaMu BBINOJIHSAETCS MPOBEpKa MOATUHHOCTU. [Ipu uc-
I0JIb30BAHUN CMEIIAHHOM ayTeHTHU(PHUKAIIUU €TaHOBUTCS TOCTYITHOW aMUHUCTPAaTUBHAs yYUeTHas 3a-
MIUCh $a, KOTOPYIO PEKOMEHIyeTCsl IepeMMEHOBAaTh M Ha3HAYUTh €l HaJeKHBIN mapoiib. YueTHas 3a-
MHCh ABTOPU3YETCS HA BBINOJHEHUE OJTHOW U3 CEPBEPHBIX POJICH Tar0.2



Posu ypoBH1 cepBepa

Tabnuya 2
Ponb Onurcanne BO3MOKHOCTEN
sysadmin PasperieHo BHIMONHITH THOOBIC ICHCTBHS HA CEPBEpE.
dbereator PaspemieHo co3aBath 0a3bl JaHHBIX.
bulkadmin Moryt BeinoHsaTh uHC TpyKuuio BULK INSERT.
diskadmin [To3BoasieT ynpaBisATh GaiilaMu Ha TUCKE.

processadmin

[To3BossieT ynpaBisTh MOJKITIOYCHUSMH, 3aIlyCKaTh U IPHOCTAHABIMBATH dK3EM-
wisip SQL Server.

securityadmin

Co3naHue ¥ yrpaBJICHUE YUYETHBIMHU 3aIHCSIMH, IIPABO «COPOCUTHY MapOJb ydeT-
HOM 3amucH. YTpaBJeHUE pa3pelIeHUsIMU Ha YPOBHE cepBepa W Ha ypoBHE 0a3bl
JAHHBIX (TPU HAIWYWH JOCTyNa K 0a3e JaHHBIX).

serveradmin

Bxuttouaer Bo3smoxkHoctu poreit diskadmin u processadmin, mo3BosisieT U3MEHSThH
napaMeTpbl KOHQUrypaluy Ha YpOBHE CepBepa M BBIKIIOYATh CEPBEP.

setupadmin

JloGaBieHNe U ylaJIeHHE CBsI3aHHBIX CEPBEPOB.

public

Kaxxnas yueTHas 3amiuch PUHAJICKUAT STOU POJIH, WICHCTBO B poii public nzme-
HUTb HEJIb3SI.

Ha ypoBHe 0a3bl JaHHBIX YUETHOW 3aIMCH COITOCTABIISICTCS MOIBb30BaTelNb (user). s oqHoM 1

TOH K€ y4eTHOM

3aIllMCHU B PA3JIMYHBIX 0azax JAaHHBIX CEpPBCPA MOTYT CO34aBaThbCs IMOJIb30BATCIIN C

Pa3HbIMH UMEHAMHU.

[Tonp3oBaTeny Noay4aroT pa3pelieHus Ha paboTy ¢ 00beKTaMM 0a3bl JaHHBIX WIN HAMIPSIMYIO,
WM IIyTEM aBTOPU3ALMM [10JIb30BATENS Ha BBIIIOJHEHUE OJIHOM U3 pojeil ypoBHs 6a3bl naHHBIX. [lo-
ClIeIHUH c11oco0 siBisgeTcs 6osee NPeOYTUTEIbHBIM U [T03BOJISIET OPraHU30BaTh YIPABJICHUE JOCTY-
IIOM B COOTBETCTBHUH C POJIEBOM MOJIENBIO, OIMCAHHOM B IIEPBOM IIaBe MOCOOUS.

Crcok posieit ypoBHS cepBepa MpeaopeieicH, U HOBBbIC CO3AaBaTh HENb3s (Tabi. 2). Takxke
€CTh MPEAONpPEIEICHHbII Habop posiel ypoBHs 0a3bl JaHHBIX (Tabi. 3), HO B 3TOM Cly4yae UMEeTCs
BO3MOKHOCTh CO371aBaTh HOBBIE POJIH.

Posiu ypoBH# 6a3bl JaHHBIX
Tabnuya 3
Ponn Onucanye BO3MOKHOCTEH
db_owner Brnanener 6a3pl JaHHBIX, MOXKHO BBITIONHATH BCE JEUCTBHUS MO HACTPONKE U

00cyXMBaHUIO 0a3bl JaHHBIX, a TAKXKE YAAIATh 0a3y JaHHBIX.

db_securityadmin | Ynopasienue cocraBoM poseit (kpome poiu db_owner) v CBSI3aHHBIMU C HUMH

pa3peleHUsIMU.

db_accessadmin

JloGaByieHne u yaajieHne 1mojab3oBarenei 0a3bl JaHHBIX.

db_backupoperator | Bo3MoXHOCTb CO371aBaTh pe3epBHbBIC KOMHUU 0a3bl JaHHBIX.

db_ddladmin

Boinonnenue DDL-uncTpykumii (co3qanue, U3MEHEHHE, ylaleHne 00bEeKTOB
0a3bl ITaHHBIX, TAKUX KaK TaOJIMIIbI, MPEJCTABICHHS U T. 1.).

db_datareader

Urtenue pganneix (SELECT) w3 BcexX TMOJMB30BATENbCKUX — TaOJIHIL,
npeAcTaBIeHUN U QyHKIHMA.

db_denydatareader | 3amper Ha urenue maHHbiX (SELECT) u3 Bcex Moyib30BaTeLCKUX TAOJHIL,

npeAcTaBIeHUN U QyHKIHHA.

db_datawriter

[TpaBo 100aBIATE, yIAIAThH WK U3MEHSATH JAaHHBIC BO BCEX TOJTB30BATEIBCKUX
TabJIMLax.

db_denydatawriter | 3amper 100aBIATh, U3MEHATh WM YAAISATh JaHHBIC B TOJbh30BATEIBCKHX

TadJIMIax.

public

Ponp mo ymomyanuio, uMeromasicss B Kaxkaod 0Oaze maHHBIX. Kakmbiid
noabp3oBaTenb b/l aBTopr30BaH Ha ATy pOIIb.




Bonec nmonpobuyro nnbopMmaruio o6 opranuzaiuu cuctemsl 6e3onacHoctd CYB/] SQL Server
MOXHO  TONy4uTh W3 cmpaBouHod cucteMbl  TechNet:  http://technet.microsoft.com/ru-
ru/library/bb510589.aspx.

X0/ PABOTHBI

1. Mcnonp3yst yKka3aHHYIO IPENOAaBaTeNIeM JOMEHHYIO WJIHM JIOKATBHYIO YYETHYIO 3aIlUCh
Windows, ¢ momompro SQL Server Management Studio moakito4uTech K MCIOIB3YEMOMY IK3EM-
wisapy SQL Server. [IpoBepbTe yCTaHOBIEHHBIN Ha CEPBEPE PEKUM ayTCHTU(DUKAIIUH.

2. B oxne Object Explorer (mo ymomuanuto — JieBast 4actb okHa Management Studio) oT-
KpoiiTe circok y4deTHbIX 3anmuceit (logins). Ha BhIMTOIHEHHE KaKUX CEPBEPHBIX POJieH aBTOpHU30BaHA
UCIIOJIb3yeMasi BaMU y4YeTHasl 3aIHCh?

3. B xakux 06a3ax JaHHBIX cepBepa Balllel y4eTHOM 3allMCH COMOCTaBIICHBI Mojib3oBaTenu? Ha
BBITIOJTHEHUE KaKUX PoJiel OHU aBTOPU30BAHBI?

4. B cpene Management Studio co3maiite HOBYO 6a3y maHHBIX. OTKpPOWTE CIUCOK TOJIh30Ba-
Tesel u poseil. Yoenurech, 4TO yueTHas 3aluch, 0oJ KOTOPOi Bel paboTaere, COIOCTaBlIeHa MOJIb30-
Barento dbo, aBTopuzoBaHHOMY Ha poiib db owner.

5. Ucnonb3ys npuBeeHHBINA HUXKE CKPUIIT, co3/aiiTe B 6a3e qaHHBIX Tabnuubl. [lepen rem kak
3aIlyCTUTh CKPHUIIT, yOEpUTE CUMBOJIbI KOMMEHTApUs («--») U3 MEPBOU CTPOKU U IOCIE KIOYEBOTO
CJIOBA US€ YKaXUTE UMs Balleil 0a3bl JaHHbBIX.

use MyTestl GO

CREATE TABLE dbo.Book (

book_id int IDENTITY (1, 1) primary key,

Title varchar(50) NOT NULL, —mnassanue kuuru Author varchar(50), — astop Publisher var-
char(50), — usnarensctBo [Year] smallint) — rox uznanus GO

CREATE TABLE dbo.Status (

Status_id int IDENTITY (1, 1) primary key, Status_name varchar(50) NOT NULL ) — crartyc:
BbL/IaHA, B OMOJIMOTEKE U T.1I.

GO

CREATE SCHEMA libr GO

CREATE TABLE libr.Book_in_lib (

lib_id int primary key , —nomep sx3emmsapa book_id int references dbo.Book , status_id int
references dbo.[Status])

OOparuTe BHUMaHHE, YTO MPUBEACHHBIA CKPUNIT CO3/1a€T HE TOJIBKO TPU TaOJIUIIbI, HO U CXEMY
libr. B SQL Server cxema sBsieTcsi KOHTEHHEPOM JIOTHUECKOTO YPOBHS, K KOTOPOMY OTHOCSATCSI O0h-
eKThl 0a3pl JaHHBIX. Bo BHOBH co3manHoi bBJ] yxe Oymer Heckonbko cxeM: dbo, sys,
information_schema u 1. 1. Cxema dbo — 3T0 cXxema o yMOJTYaHHIO N7 HOBBIX MOJIb30BATEIbCKHUX
00beKTOB, sys M infor- mation schema wucronb3ylOTCS CUCTEMHBIMH OOBekTaMu. OrmnepaTopoM
CREATE SCHEMA B B/ M0>kHO c03/1aBaTh HOBBIE CXEMBI.

3amunaeMbIM 00bEKTOM, Ha JIEMCTBUS C KOTOPBIM I0JIb30BATEINIO MPEAOCTABISIOTCS pa3pe-
IIEHUS, MOXKET ObITh 0a3a JaHHBIX, CXeMa WK 00BEKT 0a3bl 1aHHBIX. OTnpenereHHoe I CXeMbI pa3-
peleHre HessBHBIM 00pa3oM paclpoCTpaHsIeTCs Ha BCE 0OBEKThI CXEMBbl, pa3pelieHue st 0a3bl 1aH-
HBIX — Ha BCE CXEMBI U OOBEKTHI THX CXEM.

6. J1ns ykazaHHO#M npenofaBareneM yueTHoi 3anucu SQL Server (mpu caMocTOSITEIbHOM BbI-
MIOJIHEHUU paboThI co3/iaiTe yuéTHyto 3anuch Windows u yuérnyto 3anuck SQL Server st Hee) co-
3/1aiiTe mosp30BaTeNs B Ballei 0a3e JaHHBIX, B KaUeCTBE CXEMbI 10 yMosdaHuio Bbibepute dbo. B
Management Studio 3T0 MOXHO caenath u3 rpadpuueckoro uHTepdeiica (KOHTEKCTHOE MEHIO y3Jia
Security mst Beiopannoit bJI, am New...-> User) unu Beinonanus oneparop CREATE USER. Hanpu-
Mep (ecnu cxema He yKasaHa, moapasymenaetcs dbo):

USE MyTestl no

CREATE USER ns FOR LOGIN [HOME s]

Jlo6aBbTe 3TOTO NMonb30Barenst B posib db_datareader. 3To MOXKHO cienaTh WK yepes3 rpadu-
yeckuil nHTepdeic niK ¢ MOMOIIBI0 CUCTEMHOM XpaHUMOM mpoueaypsl sp_addrolemember, nepBbsiM
napaMeTpoM KOTOpo# OyieT UMs poJId, a BTOPBIM — MMs [TOJIb30BaTEs.

EXEC sp_addrolemember 'db_datareader', 'ns ! Beeaure B TaGIuIIBI TECTOBBIH HAGOP TAaHHBIX.



[ToaxirounTeCh K CEpBEPY C YUETHOM 3aIMChIO IPYTOT0 MOJIb30BaTeNs. Y 0eIUTECh, YTO MOKHO
MOJIYYUTh JOCTYI K 06a3e JaHHBIX U YUTATh 3aMKHCH U3 BCeX TaONHIL, a JOOABISATh UM U3MEHAThH JaH-
HBbIE HENb34.

7. Co3gaiuM HOBYIO pOJib YPOBHSI 0a3bl JaHHBIX U J100aBUM €il pa3pellieHue Ha yAalleHHe
(DELETE), usmenenue (UPDATE) u no6asnenne nanasix (INSERT) B o6bekTax cxemsr libr. Jlo6a-
BHUM HAIIETO MOJIb30BATENs K ATON POIH. YKa3aHHbIE IEHCTBUS HA/I0 BBINOIHSTH C IpaBaMH aIMUHU-
CTpaTopa WM Biajenbla 0a3bl JaHHBIX. Kak W B mpeaplayIIeM ciiydae, BCE 3TO MOXKHO CJeNaTh B
rpaduyeckom unTepdeiice UM 3ayCKOM CKPHUIITA.

CREATE ROLE libr_writer GO

GRANT INSERT, UPDATE, DELETE ON SCHEMA :: libr TO

libr_writer

Go

EXEC sp_addrolemember 'libr_writer', 'ns'

Ucnonb3yemslii B npuBegeHHoOM ckpunte onepatop GRANT mo3BossieT npeaocTaBuTh paspe-
menus. Onepatop DENY no3Bosisier 3ampeTuTh BBIIOJHEHHE KaKUX-TO JEHCTBUI, a oIrepaTrop
REVOKE otrmenser ycranosieHnnbie onepatopoM GRANT unu DENY Hactpoliku paspemienuii. Ta-
KHM 00pa3oM, y pa3pemeHust MOXKeT ObITb TP COCTOSHUS: «Pa3pelIeHOy, «3aIPEIICHOY, «HE 3aJaHO».
JleiicTBHE MOKHO BBITIOJHUTH, TOJIBKO €CIIM OHO Pa3pelieHO HEMOCPEACTBEHHO MOJb30BATENI0 WU
OJTHOH W3 pOJIeH, Ha KOTOPBIE OH aBTOPU30BaH. 3amperieHue 6oiee MPHOPUTETHO, YeM pa3pelIeHue:
€CJIM TI0JIb30BaTEN b aBTOPU30BAH HA BBHIIIOJIHEHHUE JIBYX POJICH, OTHOM U3 HUX JIEHCTBUE Pa3pelIeHo, a
JpYroil — 3allpellieHo, TO IOJb30BaTelb ITO JEHCTBUE BBINOJHUTH HC cMmoxeT. B SQL Server
Management Studio Mo»kHO TpocMOTpeTh 3 (HEeKTUBHBIE pa3pelIeHus Ui MoJib3oBarens (puc. 5.5).

KonkpeTHblii Ha0Op BO3MOXKHBIX pa3pelleHnii 3aBUCUT OT TUIIA OOBEKTA.

BrimonHuTe onucanHbie NeHCTBUS. Y O€IUTECH, UTO MOJIB30BATENb C OTPAaHUYCHHBIMU ITPaBaMHU
MOJKET U3MEHSATH NaHHbIe B Tabnuie Book in_lib, oTHOCsmIeHcs k cxeme libr.

8. HHorna Hy»XHO MPeJOCTaBUTH MOJIH30BATEINIO IIPaBa HA M3MEHEHHUE OTAENbHBIX cTONOIO0B. Kak
oTMeuaercs B JokymeHTanuu SQL Server, Ha crosi0ery MOryT ObITh MPEAOCTaBIEHbI TOJIBKO
paspewmenuss SELECT, REFERENCES u UPDATE.

Hanpuwmep:

GRANT UPDATE ON dbo.Book(Title) TO libr_writer

BrinonHuTe aHaloruyHbIe IEUCTBUS B CBOEH 0a3e TaHHBIX, POBEPHTE, UTO MOJIB30BATEIb T10-
JIy4WJ1 YKa3aHHBIE Pa3pEIICHHUS.

9. CamocTosITEIBHO M0 CTIpaBKe 03HAaKOMbTECh ¢ (hopmaTtom oniepatropa CREATE VIEW, oco-
060oe BHMMaHuE OOpaTUTE Ha 3aJaBaeMble JIOTOJHUTENbHBIE MapameTpsl. Co3naiiTe mpeacTaBieHuE,
BbIOMparoriee u3 Tadnuipl Book kuuru, uzgannsie He panee 2000 roxa. [IpegocraBbTe mosib30BaTENIO
C OTPaHUYEHHBIMU NPaBaMU BO3MOXKHOCTb U3MEHATH U J100aBIATh MOA00HbBIE KHUTH. Bo3MokHOCTH
M3MEHSTh MPOYHE 3aMUCH TAaOJIUIIBI U 100aBIATh KHUTH, n3aanubie 10 2000 roga, oH UMETh HE J0J-
KEH.

Jladoparopuasi pa6ora Nel2 MoHMTOPHHT 0€30MACHOCTH PAdOTHI
¢ 0azaMHu TaHHBIX

Hean padoThl: H3yueHHEe MOHUTOPHHTA O€30MACHOCTH pabOThI ¢ Oa3aMH JAHHBIX

TEOPETHYECKHN MATEPUAJI
Cucrema OezonacHoct SQL Server ocHOBaHa Ha KOHIICIIIMM 3allUIIAeMBIX OOBEKTOB
(securables), T.e. 00bEKTOB, Ha KOTOPbIE MOXKHO HAa3HAYATh pa3pelIeHHsI, U MPUHIUIAIOB (principles),
T.e. 00BEKTOB, KOTOPHIM MOKHO Ha3HauaTh paspeiieHus. [IpuHIMIanIaMu MOTyT OBITH JIOTHHBI Ha
YPOBHE cepBepa, T0JIb30BaTENN U POJIM Ha ypOBHE 0a3bl JaHHBIX. PO Ha3HAYAIOTCS TOJTB30BATEIISIM.
Pa3zperenust Ha 10cTyn K 00BEKTaM MOTYT HPEIOCTABIATHCS KaK HEMOCPEACTBEHHO TTOJIb30BATEIISIM,



Tak 1 yepe3 posu. Kaxaplii 00beKT HUMEEeT CBOETO BIIAJIENbIIa, U MpaBa COOCTBEHHOCTH TaK)XXe BIMSIOT
Ha pa3peIeHHs.
O6mas cxema cucremsl 6e3omacHocta SQL Server puc.15.
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Pucynox 15

SQL Server ucnons3yer IByX3TanHyko cxeMmy ayreHTudukanuu. Ha ypoBHe cepBepa mosn30-
BaTeNb pacrno3Haercs no csoemy uneHtudukaropy (LoginlD), koTopsiit MokeT ObITh THOO UMEHEM
Bxona SQL Server, mu6o rpynmoii nuiau yaetHoi 3anucbio Windows. [locie Bxoma Ha cepBep MojIb30-
BaTeNb MOJIyYaeT Te MpaBa, KOTOpble ObUIM HA3HAUEHBI €My aJIMUHUCTPATOPOM Ha YPOBHE CepBEpa, B
YaCTHOCTH C MMOMOIIBIO (PUKCHPOBAHHBIX CEPBEPHBIX Pojiei. Ecu mosb30BaTenh MPUHAIICKHUT POITH
sysadmin, To OH UMeeT MOJHBINA AOCTYI KO BceM (PYHKLUAM cepBepa, a TAaK)Ke KO BceM 0a3aM JTaHHBIX
1 00bEKTaM Ha HEM.

Jlnis monydeHus: AocTymna K 0a3e NaHHBIX JIOTUH MOJIb30BaTelNs JOHKEH OBITh COMOCTABIIEH C
COOTBETCTBYIOIINM eMy UaeHTHPHKaTopoM nonb3oBarens (UserlD), KoTopslil crieruduyeH it Kax-
noii 6a3el JaHHBIX. BrioiHe BO3MOXKHA CUTYyallus, KOT/Ia Mojb30BaTelb ObUT pacno3Han B SQL Server,
HO Yy HEro HET JOCTyIa HU K OJHOW u3 0a3 maHHbIX. Takke BO3MOXKHO U OOpaTHOE: MOJIb30BaTEIIO
OTKPBIT OCTYM K 0a3aM JaHHBIX, HO OH He OB pacrio3HaH cepBepoM. [lepemenienne 6a3pl JAHHBIX U
ee pas3pelleHni Ha Jpyroi cepBep 0e3 mapajienbHOro MepeMEeleHNs] UMEH BX0Jla CEpBepa MOKET
MPUBECTU K BOZHUKHOBEHHIO TAaKUX "OCHPOTEBIIMX" TOJIb30BATENEH.

Ha ypoBHe 6a3bl JaHHBIX MOJIB30BATEII0 MOXKET OBITH MPETOCTABICH ONpECICHHBIA Ha00p
paspeleHuii ¢ MOMOIIbI0 Ha3HAUeHUs eMy (PMKCUPOBAHHBIX poJiel 0a3bl JaHHBIX. Bee monb3oBarenu
aBTOMATUYECKU CTAHOBSITCS WIEHAMU CTaHAApTHOM poiu public, y KOTOpOH 10 yMOIYaHUIO HET HU-
Kakux pazpemieHuil. [loap30BaTenbckue poau - 3TO JOMOJHUTEIBHBIE POJIM, CIYKAIllME B KaYECTBE
rpynn. Ponu MoxxeTt ObITh pa3pelieH J0cTyn K 00bekTaMm 0a3bl IaHHBIX, a [10JIb30BATEI0 MOTYT OBITh
Ha3HA4YeHbI POJIU.

Pa3zpemenus k o0bekTaM HazHadaroTcsl ¢ nmomoulsio MHCTpYKIMiE GRANT (mpenocraButh),
REVOKE (oto3Bath) 1 DENY (3ampetuts). 3anpeTr npuBUiIeTuy 3amelaeT coboit ee mpegocTanie-
HUE, a IPe0CTaBICHNE IPUBUIETHH 3aMelaeT co0oil ee oT3bIB. [lonb3oBaTento MOKeT ObITh IPEIO-
CTaBJICHO MHOXKECTBO pa3pelieHnii K 00beKTy (MHANBUAYAIbHBIX, HACTIEIOBAHHBIX OT POIH, O0ecte-
YEHHBIX MPUHAJIEKHOCTHIO K posiu public). Ecinu kakas-nu6o 13 3TUX NPUBUIIETUH 3alpelieHa, s
MOJIb30BaTeNsl OJIOKUpYeTCs JOCTYI K 00beKTy. B MpoTUBHOM cityuae, eciiy Kakas-1u00 U3 MpuBHIIe-
TUl Ipe0CTaBIsIeT pa3pellieHue, MoIb30BaTeNb MOJYyYaeT JOCTYI K OOBEKTY.

Pa3pemenust 00beKTa TOCTATOYHO JeTaiu3upoBaHbl. CyIIECTBYIOT OTAEIbHBIE Pa3perieHus
utst kaxaoro u3 Bo3MoxKHbIX feictBuil (SELECT, INSERT, UPDATE, RUN u T.71.) Ham 00beKTOM.

Bb100p THIIA TOrMHA ¥ HACTPOHKA Pe;KUMA ayTeHTHPUKALINH

SQL Server nonnepKuBaeT /iBa TUIIA JIOTUHOB (MMEH BX0/1a):

norun Windows (JIOTHH 1Sl JIOKQJIbHOM y4deTHOW 3amucu Windows, JJOTUH TSl TOMEHHOM
yueTHoi 3amrcu Windows, norus ams rpymnmbsl Windows);

moruH SQL Server.



[Tpu ucnons3oBaHuu JIOTUHOB Windows B CHCTEMHBIE TaOIUIIBI Oa3bl JAHHBIX Master 3armmchl-
Baercst nHGopmarus 00 uaeHTuguKaTope ydeTHou 3anucu uiau rpynmnsl Windows (HO HE MMapoJib).
Ayrentudukanus (T. €. IpoBepKa UMEHH MOJIH30BATENS M TApOIsl) IPOU3BOIUTCS OOBIYHBIMH CPEJI-
ctBamu Windows nipu BXo/ie IOJIb30BaTes Ha CBOM KOMITbIOTED.

ITpu ncnonp3oBanuu noruHa SQL Server naposp ais 3TOro JIornHa (TOYHEE, €ro X3UIMPOBaH-
HOE 3HA4YeHHE) XPAHUTCS BMECTE ¢ UJIEHTU(UKATOPOM JIOTHHA B 0a3ze naHHbIX master. [Ipu nmoaxmio-
YEHUH I10JIb30BATENS K CEPBEPY €MY MPUIETCS yKa3aTh UM JOTMHA U [1ApOJlb.

[TpenmouTuTeNbHBIN BapHaHT JIOTUHA [T TIOJIB30BaTeNA - 3T0 JoruH Windows, mpu 3ToM He
JUIs Y4ETHOM 3allMCH, a IS TPYIIbI (JTydIlie BCETo AJisl IOKaIbHON JOMEHHOM rpymnbl). [Ipenmyiiects
y TaKoro pelieHrs MHOKECTBO:

10JIb30BATENIO TOCTATOYHO IIOMHUTB OJIMH HapoJib - 1151 BXOJa Ha CBOM KOMIIBIOTED;

MOBBIIIAETCS] YPOBEHB 3amuiieHHoctd SQL Server. 9To mpouCXOoauT, MO KpalHel mepe, 3a
CUET TOTO0, YTO NapoJib He OyJET MepeaaBaThbes MO CETH OTKPBITHIM TEKCTOM, KaK 3TO MPOUCXOIUT 110
yMmonyanuto npu ucnosib3oBanuu koMana CREATE LOGIN u ALTER LOGIN. Kpowme Toro, xa1iu
Windows Goutee 3amuiensl, yem xa1mm JoruHoB SQL Server;

IIPOBEPKa IPU BXO/JI€ TOJIH30BATEINS IPOU3BOIUTCS ObICTpEE.

OTH IpeuMyILEeCTBa CIPABEAIUBBI IS JIIOOBIX JTornHOB Windows: Kak JUIsl yUETHBIX 3alUCEH,
Tak u i rpyni. Ho mpu ucnons30BaHru JTOTUHOB st TPyt Windows TOSIBISIFOTCSI TOTIOHUTEIb-
HbI€ IIPEUMYIIIECTBA!

— CHW)KAETCs pa3Mep CHCTEMHBIX TaOJIUI] 0a3bl JaHHBIX master, B pe3ybTaTe 4Yero ayTeHTH-
¢ukaus npoussoautcs Ovictpee. Ha onHoM cepBepe SQL Server BnonHe MOXeT ObITh HECKOJIBKO
TBICSY JIOTUHOB JUTS TTOJIb30BaTeneii Windows wit, 4TO 3HaYMTENbHO YA0OHEee, BCEro mapa JECSITKOB
JIOTMHOB JJIs TPYIIIL;

— 3HAYUTEIBHO YIPOINAETCS MPEIOCTABICHUE PAa3pPEIICHHI 11 HOBBIX YYETHBIX 3aIHCEH.

Hcnonb3oBanue soruHoB SQL Server MoxeT ObITh OOYCIOBJIECHO CleAyrOIIed NPUYMHOMN:
OYEHb YACTO Ha MPEANPHATHAX agMuHucTprpoBanueM SQL Server u nomena Windows 3aHUMarOTCS
pas3Hble JIIOJIU, KOTOPBIM CJIOKHO COTJIacoBbIBaTh CBoU AeicTBus. Jlorunsl SQL Server mo3Bonsior
aJIMUHUCTpATOpy 0a3bl JaHHBIX OBITH HE3aBUCUMBIM OT aJIMUHHCTpaTopa gomMeHa. Kpome toro, y jo-
ruHoB SQL Server ecTb U Ipyrue npeumyIiecTBa, KOTOpble IPUHUMAIOTCS] BO BHUMaHKE pa3paboTyu-
KaMu:

— Ha OPEINpUsATHH BIIOJIHE MOXET He oka3aTbcs JoMmeHa Windows (ecnu, Hampumep, CeTb
noctpoeHa Ha ocHoBe NetWare nnu UNIX);

- mnoinb3oBaTenu SQL Server Moryt He BXOAMTH B JIOMEH (HampuMmep, €CIM OHU MOAKIIIoYa-
totest K SQL Server u3 ¢unuanos wim yepe3 Web-unrepderic ¢ JoManiHero KOMIsoTepa).

Takum 00pazom, BBIOOP HCIIOJIb3YEMbIX THUIIOB JIOTHHOB 3aBUCHT OT MHOTHMX (DaKTOPOB M B
Ka)KJIOM KOHKPETHOM Cllydae pelieHne NpuHuMaeTcst MUHAuBUayanbHo. Jlornabl Windows - 310 yn06-
CTBO M 3aIlMIIEHHOCTH, JOrHuHbI SQL Server- 3To Oosnblas ruOKOCTh U HE3aBUCUMOCTh OT aJIMUHH-
CTpaTopa CeTH.

[Tpu ycranoBke SQL Server oiHUM U3 pellIEHH, KOTOpPBIE CIIEAYET IPUHATH, ABISETCS BEIOOP
MCTIOJIB3yEeMOT0 PeXMMa ayTeHTH(PHUKAIINH.

B pexume ayrentuduxanmn Windows SQL Server moHOCTBIO T0BEpSIET (IENETUPYET) ayTeH-
TU(UKALHIO ONIEpallMOHHON CUCTEME.

B cmemannom pexxume ayrentudukanus Windows 1 caMoro cepsepa cocyIlecTBYIOT HE3aBH-
CHMO JIpYT OT JpyTa.

Tpetbero BapuaHTa, B KOTOPOM HCIOJIb30BaHUE JJOrnHOB Windows ObUIO OB 3ampenieHo, He
MIPEYCMOTPEHO: JIOTUHBI 3TOTO THUIIA JOCTYITHBI BCETIA.

VYCcTaHOBIIEHHBINH NPU WHCTAJUIALUHN PEKUM ayTEHTHU(PHUKAIMA MOXHO M3MEHUTh B YTHUIIUTE
Management Studio BeIOpaB HYXHBIH NepekitouaTens B rpynmne «CepBepHasi MpoBepKa MOAIUHHO-
CTW» Ha cTpaHuLe «be3onacHOCTb» 1uanoroBoro okHa «CBOWCTBA cepBEpay.

X0/ PABOTHBI
3ananmue 1. McnonszoBanue nporpammbl Windows SystemMonitor



1. Cozoaitme 6a3y dannwix NorthwindCopy./lnst 5TOro BOCCTaHOBHTE PE3ECPBHYIO KOIIHIO
6a3b1 nanasixNorthwindCopyus daiinaC:\MOC\2072a\Labfiles\L08\NorthwindCopy.bak.

Ckonguzypupyiume \Windows System Monitor. JIjst 3TOro BbITOJHUTE CIICTYIONIUE CHCTBHS:

- 3amycrtute nporpammy «CucteMHbIi MOHUTOP» (MoO# KOMIIBIOTEP /A IMHUHUCTPUPOBAHUE
/CHuCTeMHBII MOHHUTOD);

- Ha MaHeJIu UHCTPYMEHTOB LIEIKHUTE 10 KHOMKe «Jl06aBuTh» (+);

- B OKHE jamajora qo0aBbTe CUETUYHKH, UCTIONB3Ys nHpopMarmio Tadi.4. B xoHIEe 3akpoiiTe
OKHO KHOIIKOH «3aKpBITh».

Tabauya 4
BriOpath BXOXI€HUE U3
OOBeKT Cuetunk
CIHCKa
SQL Server:Access | FullScans/sec(IlonHbIX ckaHMpOBAaHUH B
Methods (Mertoasl m0- | cEK)
CcTyma)
SQL Server:Access | IndexSearch/sec(MHAEKCHBIX MOUCKOB B
Methods CEK)
SQL Server:Buffer Man- | Buffer Cashe Hit Ratio (koa¢dunument
ager ([ducneryep Oyde- | KIMMPOBAHHBIX OEPAIINii)
poB)
SQL Server:Databases Active Transactions (AxtuBubie Tpan- | NorthwindCopy
3aKI1H)
SQL Server:Databases PercentLogUsed(% ucnonns3oBanust | NorthwindCopy
JKypHaJla TpaH3aKIU)
SQL Server:Databases Transactions/sec (TpaH3akiuii/cex) NorthwindCopy
SQL Server:Memory | LockBlocks(IlpenstcTBytomue 0610KH-
Manager ([ucnieruep ma- | poBKH)
MSITH)
SQL Server:SQL Statis- | BatchRequests/sec(ITakeTHBIX 3ampocoB
tics (Craructuka SQL | B cexyHIy)
Server)
2. TlpoBenuTe UMUTAIIMIO JCATEIBHOCTH CEpBEPa
J[eqarenbHOCTh cepBepa Oyner WMHUTUPOBATH nporpamMma

C:\MOC\2072a\Labfiles\L08\Monitor.bat, koTOpyr clenyeT BbI3BaThb K3 KOMAaHIHOH CTPOKH
(ITyck/BpInonHUTS).

3. HaGmrogaiite okHO «IIpocMOTp qrarpaMMbl» BO BPeMsl BBITIOIHEHUs] KOMAaHIHBIX (haiIoB.
3anumuTe 3HaYeHUsI CUeTIYMKOB. OMUIIKNTE B OTYETE, KAKHE TCHACHIIUU BbI OTMETHIIH.

4. OtcnexuBaHKUE UCTIONB30BAHMUS MTAMSTH U MPOIIECCOpa.

B OKHE CHCTEMHOTO MOHHTOPA IEIKHHUTE 10 KHOIKE «HOBBIN HAGOp CYETUNKOBY» U T00ABHTE

Ha0Op CUETYUKOB B COOTBETCTBUHU C Tabm.4.
Tabauya 5

OO0BeKT CueTunk BreiOpate BXOXkIeHUE W3

CITMCKa

[TamsTh OOMeH cTpaHHuIl/cex




[TamsTh OmmoboK CTpaHuIy/cex

[Tpouecc % 3arpy>kKeHHOCTH IIpolieccopa Sqlserver

[Tpomecc OmmboK CTpaHull/cex Sqlserver

SQL Server:Cache Man- | CacheHitRatio(Koadduuuent ycnemnoro | Adhoc SQL Plans
ager (Hducneruep KEIII- | o6pamenus k KELI mamstu
aMsITH)

SQL Server:Memory | Connection Memory(KB)
Manager

SQL Server:Memory | Total Server Memory (KB)
Manager

5. HaOmronaiite 3a okHOM «IIpocMOTp OuarpaMmbl» BO BpeMs BBIIOJHEHHS MPOrpaMMBbl
Monitor.bat. Kakue tennenum Bel Habmogaere? KHONKOM Ha maHeln HHCTPYMEHTOB MEpEeUInTe B
PEKUM OTOOpaKEHUS 3HaYeHUN cueTUYMKOB. CKOMUPYHTE 3TO OKHO B OTUET, CPAaBHUTE 3HAUEHUS CUET-
YUKOB C JJOIIYCTUMBIMH, C/I€TIATE BHIBO/BI.

6. 3akpoliTe Bce OKHAa KOMaHHON CTPOKH Ha naHesu 3ajad. CueTyuku nporpammsl Cucrem-
HBI MOHUTOP JIOJIKHBI OTPA3UTh CHM)KEHNE aKTUBHOCTH Ha CEpBeEpeE.

7. Co3paiiTe *KypHaJ JUIsl 3alIUCH MIOKa3aHUN CUCTEMHOI'0 MOHHMTOpa yepe3 Kaxzble 20 cek B
teueHue 5-10 muH. OCTaHOBUTE 3aMUCh U MPOCMOTPUTE KypPHAI.

JlabopaTtopnasi paGora Nel3 YcTaHOBKa NPUOPUTETOB

Leap padoThl: U3y4nUTh CIOCOOBI YCTAHOBKU IIPU OPUTETOB

TEOPETUYECKHWI MATEPUAJI

PaccMoTpuMm HacTpoiiku nmapameTpa KoH(Urypauuu cepsepa priority boost B SQL Server ¢
nomotbio cpensl SQL Server Management Studio mnm Transact-SQL. C momomipio mapamerpa
priority boost 3amgaercs, gomkeH jau Microsoft SQL Server BBIMOTHATHCS ¢ OONBITUM MPUOPUTETOM B
Microsoft Windows 110 cpaBHEHHIO C OCTaIbHBIMU MPOILIECCAMH Ha TOM k€ KoMmmbioTepe. Eciu ycra-
HOBMTB 3TOT napametp B 3HaueHue 1, SQL Server Beimonnsercs B mianupoBiiuke Windows win
Windows Server R2 ¢ 6a30BeiM npuoputeToM 13. 3HaueHHEM IO YMOTYaHHIO siBIsieTcs 0, 9TO COOT-
BETCTBYET 0a30BOMY 3HAYECHHUIO IpUOpUTETA 7.

B 6ynymieit Bepcun Microsoft SQL Server aTotr komnoHeHT Oyzaet ynaneH. M36eraiite ucnosb-
30BaHMsI TOr0 KOMIIOHEHTA B HOBBIX pa3pa0oTKax M 3alUIaHUpyHTe U3MEHEHUE CYIECTBYIOIIMX MPH-
JIOKEHHUH, B KOTOPBIX OH IMMPHMEHSETCS.

Hacrpoiika napamerpa noBblIeHUs NPHOPUTETA C MIOMOIUbIO:

OrpanuyveHnust

3aaHye CIUIIKOM BBICOKOTO IMTPUOPUTETA MOXKET JIMIIUTHh PECYPCOB ONEPAIIIOHHYIO CUCTEMY
U ceTeBble QYHKIIMH, YTO MOKET BbI3BaTh Mpo0IeMbl Ipu 3aBepiieHuu padbotel SQL Server u BbIno-
HEHHHU Ha cepBepe IPYrUx aMUHUCTPATUBHBIX 3a/1a4.

Bbe3onacHocTh

Pa3pemienust Ha BBIMOJHEHHWE XpaHUMOHM mpouenypsl sp configure 6e3 mapaMeTpoB WU
TOJIBKO C IEPBBIM TAPaMETPOM MO YMOJTYAHUIO MPEAOCTABISIIOTCS BCEM MOJIb30BaTeNsIM. [l BbITON-
HEHHsI IpoLeaAypsl sp_configure ¢ 060MMH apaMeTpaMu JJisi M3MEHEHHs MapaMeTpa KOHPUrypanuu
niu 3armycka uHCTpyKiuu RECONFIGURE neoOxonumo nmets paspemienne ALTER SETTINGS na
ypoBHe cepBepa. Pazpemenne ALTER SETTINGS HestBHbIM 00pa3oM MpeoCcTaBIeHO Mpeaonpese-
JIEHHBIM POJIsIM cepBepa sysadmin u serveradmin .



XO/1 PABOTHBI

3ananue 1. HactpouTs mapamMeTp MOBBIMICHHUS IPHOPUTETA

1. B o6o3peBarene 00bEKTOB LICTKHUTE MPABOM KHOMKOW MBIIIN CEPBEP M BHIOEPUTE MyHKT
Caoiictsa. [llenxkuute y3en [Iponeccopsi.

2. B pazpgene Ilotoku ycranoBure ¢uaxok [Toeicuts npuoputer SQL Server. OcTanoBute U
cHoBa 3anycture SQL Server.

Hcnoan3oBanue Transact-SQL

3ananme 2. HacTpoiika napameTpa MOBBILIEHUS IPUOPUTETA

1. YcranoBute coenunenue ¢ kommnonentoM Komnonent Database Engine. Ha nanenu «Cran-
naptHas» Haxmute Co3aaTh 3amnpoc.

2. CxonmpyiTe CIeIyIOUINi IpUMEp B OKHO 3apoca U HAXKMUTE KHONKY Boinonuuts. B aTom
IIpUMEpEe ONMUCHIBAETCS UCIIOJIb30BaHKUE MpoLeaypbl sp_configure i 3alaHUs 3HAYEHUS [1apaMeTpa
priority boost paBHbIM 1.

SQL

Konuposatb

USE AdventureWorks2012 ;

GO

EXEC sp_configure 'show advanced options', 1;

GO

RECONFIGURE ;

GO

EXEC sp_configure 'priority boost', 1 ;

GO

RECONFIGURE;

GO

[Tocrne HACTpOiTKK MapameTpa priority boost, 4TOOBI H3MEHEHUS BCTYITHIIU B CUITY, HEOOX0TMMO
Mepe3anycTuTh CepBep.

JlaGopaTopHasi padora Nel4 Pa3BepThiBaHHEe KOHTPOJLJIEPOB JOMEHA

Heab padorsi: OCBOUTH HABBIKH Pa3BEPTHIBAaHHUS KOHTPOJIEpA TOMEHA U MPOBEPKU €T0 pa-
00TOCIIOCOOHOCTH.

TEOPETHYECKHN MATEPUAJI

CymiecTBoBaHHE KOHTPOJUIEPA IOMEHA HEBO3MOXKHO 0€3 city:k0blI kaTanoros Active Directory.
[ToBbIlIEHNE POJIU PSIIOBOTO CEPBEPA JO KOHTPOJLIEpa TOMEHA OCYLIECTBIIIETCS YCTAHOBKON Ha HETO
ciyx0b1 AD. ITHCTpyMeHT, KOTOPBIi UCIIONB3YETCs ISl YyCTaHOBKH (Win yaaneHus) Active Directory
Ha cepsep, Ha3biBaeTcs Active Directory Installation Wizard (mactep yctanoBku Active Directory) —
dcpromo.exe.

CepBep, Ha KOTOPBIN OCYIIECTBIIAETCA YCTaHOBKAa AD, TOMIKEH y/IOBIETBOPSATH LEIOMY PALY
TpeOOBaHUM, MEPEUNCICHHBIX HIKE:

- Ilepen ycTaHOBKO# Ha cepBepe MOHKEH OBITh YCTaHOBJEH CTeK MpoTokoyioB TCP/IP u most
KakJ10r0 M3 nHTEep(EcoB cepBepa BoieNeH cratndeckuii [IP-agpec. BriocieacTBuu amMuHUCTPATOP
MO>KET U3MEHHUTH 3TOT aJPecC M 3aHOBO 3aperucTpupoBaTh B 06aze qaHHbIX DNS nomMeHHOe UM C yxe
HOBBIM a]PECOM.

- Jlnsa cepsepa nosmkeH ObITh ycTaHoBieH DNS-cyddukce, cooTBEeTCTBYIOIUI UMEHH IOMEHA,
JUISL KOTOpPOTo Oy/IeT yCTaHaBIMBaThCsl KOHTpoiep nomeHa. [locnennee TpeboBanue sBiseTcs HEOO0s-
3aTeNbHBIM, €CIIM yCTaHOBIEH (hiakok «CMeHuTh ocHOBHOM DNS-cyd¢uke npu cMeHe wieHCTBa B
JIOMEHE» U3MEHEHHUS NMEHH KOMITBIOTEpa B CBOMCTBAaxX CUCTEMBI (MOI KOMITBIOTED).

- B arom cinydae cuctema apromaruuecku onpeaenut DNS-cyddukc npu BkiIodeHnu cep-
Bepa B COCTaB HEKOTOPOI'O JOMEHa.



- Cuyxba kxaTtamora MOXeT OBbITb YCTaHOBJIEHa Ha pasfesl Jucka c (ailloBoil cUCTeMOi
NTEFS. 3to TpeboBanne 00yCIOBIEHO COOIOIEHUEM JIOJDKHOTO YPOBHS 0€301MacCHOCTH, TPEOYIOIIETO
pasrpaHUYeHHMs TOCTyNa K (ailiiaM, HeOCPEICTBEHHO Ha YpOBHE (DaliyIoBOM CUCTEMBI (CKakeM, (haii-
noBast cuctema FAT He mpenocTaBiseT Takoil BO3MOKHOCTH). Kpome Toro, pasnien, npeaHa3HavyeH-
HBIN /17151 yCTAHOBKH CITY>KOBI KaTaJiora, J0JDKeH UMETh Kak MUHUMYM 250 MOaiiT cBo00IHOTO IUCKO-
BOTro npoctpancTBa. C 1eNbl0 MOBBIIECHUS TPOU3BOIUTEILHOCTH CITY>KOBI KaTaJlora aJIMUHUCTPATOP
MOJKET Pa3MECTHTh (PaiiiTbl XpaHUIIMINA KaTaIoTa U KypHaJla TPaH3aKIUi Ha OTAETbHBIC (PU3HUECKUE
JTUCKU. DTO MO3BOJIUT M30€KaTh KOHKYPEHIIMH OIlepaliuu BBOAa/BbIBOAA. Pasymeercs, B 3TOM ciiydae
KKIBIA U3 33JICHCTBOBAHHBIX Pa3/IeNIOB JOKEH ObITh oThopmarupoBan moa NTFS.

- Omneparusi yCTAaHOBKH KOHTpOJIJIepa JOMEHa TpeOyeT Halu4Ksl Y BBIOJHSIONIETO €€ MOJIb-
30BaTes ONPEJICIEHHBIX MIOJIHOMOYHNA. Y CTaHOBKA IEPBOI'0 KOHTPOJUIEPA IOMEHA B JIECE OCYIECTB-
JISileTCSl HAa OJIMHOYHOM CepBepe, He SBISIOUIMMCS 4acThl0 Kakoro-inbo goMeHa. B aroil curyarnuu
MOJIb30BaTENb JJOJDKEH 00J1a/1aTh MOJTHOMOYHMSMH JIOKaJIbHOTO aJMHHHUCTPATOpPa Ha TOM CepBepe, Ha
KOTOPOM IPOUCXOJUT YCTaHOBKA. ECIu MpOMCXOIUT YCTaHOBKA MEPBOr0 KOHTPOJIEpa B JOMEHE (B
paMKax yKe CYIIECTBYIOLIETO Jieca JOMEHOB), MOJIb30BATENb JIOJKEH SBISATHCS YJICHOM TPYIIIIBI
Enterprise Admins (AaMuHUCTpaTOPBI KOpIIOpalyu). B ciaydae yCTaHOBKH JOMOJHUTEIBHOTO KOH-
TpoJuiepa B JOMEHE MOJIb30BATENb JOJDKEH OBITh JIMOO0 WICHOM YK€ YIOMSHYTOH TPpYIIIbI, THOO0 dJe-
HoM rpynnbsl Domain Admins (AIMUHUCTPATOPHI IOMEHA).

[Ipex e uem 3amrycTUTh Ha CepBepe MacTep YCTaHOBKU Active Directory, aqMHHHCTpATOpP J0-
KEH MIPOBEPUTH HACTPOIiKU cTeka mpoTokosoB TCP/IP mis naHHOTO KOMIBIOTEPA, 0OPATUB, B IEPBYIO
ouepelb, BHUMaHUE HA mapameTpbl ciryk0bl DNS-kimenta. OqHIM W3 BOKHEHIINX MMapamMeTpoB B
3TO# CUTYyaluu sBJsieTcs aapec npeanountaemoro DNS-cepsepa (preferred DNS server, puc. 16).
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Pucynox 16

VIMeHHO yKa3aHHBIM B 3TOM MapaMeTpe cepBep OyeT UCIONIb30BaThCsl MAaCTEPOM YCTAaHOBKU
JUIsL TUATHOCTHKH MpocTpaHcTBa UMeH DNS, nmpeamecTByronero co31aHuo HOBOro JoMeHa Active
Directory, u momcka CymecTBYIOIIUX HOCUTENIeH komuil karanora. Otot xe DNS-cepBep Bmocien-
CTBUU OYZET UCIIOJIb30BAThCS ISl PETUCTPALIMU JJOMEHHOTO UMEeHH cepBepa. OmubKu, J0NnyleHHbIe
Ha DTOM JTale, MOT'yT IIPUBECTU K TOMY, YTO 110 OKOHYAaHHUHU MPOLEAYPBl YCTAHOBKU KOHTPOJLIEP J0-
MEHa OKa)KeTCsI HepaOboTOCITOCOOHBIM. TUITUYHBI CIIEAYIONINE OMIHOKU:

- HAaCTpPOMKH cepBepa, BHIOPAaHHOTO Ha POJIb KOHTPOJUIEpa JOMEHA, He COJIepKaT CBEJCHUN O
npeanountaemoMm DNS-cepBepe;

- DNS-cepBep, ykazaHHBII B HAaCTpoHKax Oyaylero KOHTpoJjiepa JOMEHa B KauecTBe Mpe/l-
MIOYTUTENBHOTO, HE SBJISIETCS] HOCUTENeM Tpedyemoii 30HbI. KpoMe Toro, Bo3MOXKHA U Jpyras cuTya-
111, KOTJa yKa3aH CEpBeEp, SIBIISIIOIIMNICS JOMOJIHUTENBHBIM HOCUTENEM 30HBI. Kak ciencteue, aToT
DNS-cepBep He MOKET OBITh UCTIOIH30BAH ISl TMHAMHYECKON PErHCTPallii IOMEHHBIX HMEH.



XO/J PABOTHBI

Ecnu BBl oCcylIecTBiIsIETE YCTAaHOBKY IEPBOIO KOHTPOJIJIEpa AOMEHA B JIeCy TOMEHOB ((paxTu-
YEeCKH 3TO 03HAYAeT MEPBBIN Tall pa3BEePThIBAHUS B CETH CIIY>KOBI KaTajiora), TO Bbl JOJDKHBI MIPEIO-
CTaBUTh BO3MOXHOCTbh MacTepy ycTaHOBKHU Active Directory ycraHoBUTbH Ha cepBepe cityk0y DNS u
MPOU3BECTH €€ Mocienyromee KoHpurypupoBanue. IIpu 3ToM B HAcTpoiiKax cTeKa MPOTOKOJIOB
TCP/IP nannoro cepsepa napametp Preferred DNS Server (IIpeanountaemsiit DNS-cepBep) qoimkeH
yKa3bIBaThb HEIIOCPEACTBEHHO Ha caM cepBep. To ecTh mociie yCTaHOBKM KOHTpOJIIEpa JI0MEHa BCE
aCCOLIMMPOBAHHBIE C HUM PECYPCHBIE 3alUCu Oy1yT 3aperucTpupoBanbl ciyx00i DNS, dyHkunonu-
pyMoILEel Ha 3TOM ke cepBepe. Bee nocnenyroiue KOHTPOILIEPh TIOMEHA JOJIKHBI YKa3bIBaTh YXKE HA
cymectByromue DNS-cepBepsl (Hanpumep, Ha IepBbIi ycTaHoBIeHHBIN DNS-cepsep).

Kpome Toro, HeoOxoquMo IpoBepuTh 10cTynmHOCTh DNS-cepBepa ¢ KoMmbroTepa, KOTOPBIH
BbIOpAaH Ha poJib KOHTpoOJIepa AoMeHa. Pa3nuuHble npoGiieMbl ¢ CeTEBBIMU KOMIIOHEHTaMU MOTYT
NPUBECTH K TOMY, uTo X0Tsi DNS-cepBep (yHKIMOHHPYET M YCIIEUIHO MCIONb3YeTCS IPYTUMHU XO-
CTaMH, BHOBb YCTaHABIMBAEMbIil KOHTPOJIJIEP IOMEHA HE UMEET C HUM CETEBOI'0 COEIUHEHMS.

[Tpouenypa ycTaHOBKM KOHTPOJUIEPA JOMEHA BBIIOJIHAETCS C IOMOLIbIO MAacTepa YCTaHOBKU
Active Directory. Jlns 3amycka MacTepa MOXHO BOCIOJIb30BaThcsl KOMaHA0M dcpromo, kotopas 3a-
myckaercst u3 MeHio [lyck|Boimomauts (Start|Run).

AnbTepHaTUBHBINA BapuaHT - BeIOpaTh KoManay Ilyck|[Iporpammel|A iMuHMCTpUpOBaHue|Ma-
CTep HAacTpOHKHU cepBepa WK YrpasieHue qanHbM cepBepoM (ITyck|Bce mporpammbi| A MUHHCTPH-
poBaHue |YIpaBieHHE JaHHBIM CEPBEPOM), B OTKPBIBILIEMCS OKHE IOCJEI0BAaTEIbHO HaXKaTh Ha
CCBUIKY «Jl00aBUTh WM YAAUTH POJIbY, 3aT€M — ycTaHoBKa Active Directory.

[TockonbKy MBI YCTaHaBIMBAEeM JIOMOJIHUTENIbHBIE KOHTPOJUIEPH! JOMEHA B CYLIECTBYIOILUI
JIOMEH, B MOSIBUBLIEMCSI OKHE MacTepa yCTaHOBKM JJIsl IaHHOTO BapUaHTa YCTAaHOBKHU CIIEJYET ycCTa-
HOBHUTH Iepekiodarenb JJ00aBoOYHbI KOHTpPO/LIep /[OMEHa B CYHIeCTBYIOIIEM OMeHe
(Additional domain controller for an existing domain)u Haxats kHonky Jainee.

BBenure ums, napons u noaHoe DNS-uMs foMeHa 171 N0Ib30BaTENbCKOM 3aMCH C aIMUHU-
CTPaTUBHBIMU IIPaBaMU B JOMEHE (3TO MOXKET OBbITh YJIEH IPYyIMIbl AJMUHUCTPATOPBI WM [10JIb30BA-
TeJb, UMEIOLUI MTpaBa Ha MOAKIIOYEHHE KOMIIbIOTEPOB K JOMEHY).

Beenure nonmnoe DNS-uMs cyliecTBYIOIIEro 10MEHa; P 3TOM MOKHO BBIOpAaTh JJOMEH U3
CIHMCKa CYLIECTBYIOIINX, Ha)kaB KHONKY O030p (Browse).

B cnenyromux okHax Mactepa HY>KHO yKa3aTh JOTOJHUTEIbHBIE TapaMeTphl (MECTOMOIOMkKe-
Hue 6a3bl JaHHbIX Active Directory, *ypHajOB perucTpalnuu COObITHI, PeIUIUIUPYEMOT0 CHCTEMHOTO
TOMa, a TaKXke MMapoJib aIMMHUCTPATOPa JIIsl BOCCTAHOBJIEHUS CIIY>KOBI KaTaJoroB).

B mnosBusronieMcs OKHE CBOAKM IIPOBEPHTE MPABUIBHOCTH MApaMETPOB U HAXMUTE
kHONKY Jlasniee 1 HauHeTCs poliecc NOBBILIEHHS POJIU CEpBEpPa.

[Tocne nepe3arpys3ku KommbroTep OyaeT paboTaTh Kak OJJUH U3 KOHTPOJIJIEPOB YKa3aHHOTO JI0-
MeHa

Ilpumeyanue

Ecnu Ha cepBepe 10 Hayana mpoliecca MOBbIIIEHUs PO OblUla ycTaHoBiIEeHa ciayxk0a DNS, To
OHa TMOJHOCTBIO KOHPUTYPUPYETCs C UCTIOIb30BaHUEM 3amnucelt ocHoBHOro DNS-cepsepa.

Takum 00pa3om, JErko Moiay4duTh pe3epBHbIE DNS-cepBep, MOBBICUB OTKAa30yCTOMYHUBOCTH
cetu. [Ipu a3ToM nmpeanourutensHee, eciu 30861 DNS xpansrtes B Active Directory.

B mpotiecce ycTaHOBKM KOHTpOJIIepa JI0MEHa NMPOUCXOIUT HaloJIHEHHEe KaTtanora. B ciyudae
YCTaHOBKH IIEPBOTO KOHTPOJIJIEPA JOMEHA B JIECE BCE COAEPKMMOE Karajora CO3/1aeTcsi HENOoCpea-
CTBEHHO MacTepoM ycTaHOBKU. Eciu B jiece co3/aercss HOBBIN JJOMEH, TO MacTep YCTAaHOBKH CO3/1a€T
HCKJIIOUUTENIBHO TOMEHHBIN pa3zien. Pa3men cxeMel U karajora KONHUPYETCS € YXKE CYIIECTBYIOLINX
KOHTpPOJJIEPOB AoMeHa. B cuTyanuu, koraa aAMUHUCTPATOP CO3JaeT JOMOJIHUTEIbHBINA KOHTPOJIIEP B
YK€ CYLIECTBYIOIIEM JOMEHE, UMEETCS []BAa BapUAaHTA HAIIOJHEHMS KaTaJlora:

- BCE COAEPKUMOE KaTajora KOIMUPYeTcs ¢ yKe CYIIECTBYIOIIEr0 KOHTPOJIEpa JOMEHa;

- COJEPKUMOE KaTajora BOCCO3/1a€TCsl U3 PE3EPBHON KOMMHU KaTaJora. TOT BapUaHT Lieje-
CO00pa3HO MCIONB30BaTh B YAAICHHBIX (UIHaIaX, COSAUHEHHBIX C MEPBUYHBIM KOHTPOJIEPOM J0-
ME€Ha HU3KOCKOPOCTHBIMU KaHaJaMH CBSI3U.



J10BOJIbHO YacTO BO3HUKAET HEOOXOJUMOCTh YOSTUThCS B TOM, IPOLIECC Iepexoia cepepa B
HOBOE KauyeCTBO YCIIEIIHO 3aBepiieH. Eciu, Hanmpumep, ciayx6a peruukamuu ¢aitmos (FRS — File
Replication Service) HE MOXKET yCHEIIHO CTapTOBaTh, OHA HE WHHUIMAIU3UPYET CHCTEMHBIH TOM, B
pesyibTaTe yero ciayxk6a Netlogon He MoxkeT cienatk obmiei (shared) cucremuyto manky SYSVOL.
Kak cnencrue mannka NETLOGON Ttakske cTaHOBUTCSI HEAOCTYITHOM JUIst 00IIEro 10cTyna. ITO MpH-
BOJMUT K BOSHUKHOBEHUIO NMPOOJIEM C BBIMOJHEHHEM I'PYIIOBBIX MOJIUTHK, & TAKXKE MHOTHX JAPYTUX
npobJeM, B YaCTHOCTH, C peIUIMKanuei u ayrentudukanueid. [Ipy BOSHUKHOBEHUH HEHCIIPABHOCTEH
B Active Directory, nepe/ TeM, Kak BbISBIISTH IPOOJIEMBbI, KaCaIOIIUECs COSMHEHUM MEX 1y KOHTPOJI-
JepamMH JIOMEHa, ayTeHTU(PUKALIUU U T. J., BBl B 000MX CIy4asX JOJDKHBI YOSIUTHCS B TOM, 4TO Cep-
Bepbl Windows Server NeiiCTBUTENBHO SIBISIOTCS. KOHTPOJUIEpAMH JIOMEHa.

Cy1miecTByeT HECKOIBKO CIIOCO00B, TOCPECTBOM KOTOPBIX aAMUHUCTPATOP MOXKET yOSAUTHCS
B TOM, 4TO HEKOTOPHIN cepBep Ha 0aze Windows Server o OKOHYaHUU OTEPAIH TOBBIIICHUS POJIU
cepBepa (promotion) BEINOIHSET (GYHKIIUU KOHTPOJIJIEpa IOMEHA.

Pasnen peectpa HKEY _LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services momken
conepskath noapazaen NTDS.

Beenute B komanaHo# ctpoke net accounts. [Tome Computer role (Pons kommbroTepa) H10mKHA
conepxath 3HaueHue PRIMARY nnu BACKUP g koHTposuiepa goMeHa. [l 0ObIYHBIX cepBEPOB
310 noje umeet 3HayeHue SERVERS.

Beenute B komaHgHOM CTpoKe net start. B crnucke 3amylmeHHbIX CEpPBUCOB JOJKHA IMPUCYT-
ctBoBath ciyx0a Kerberos Key Distribution Center (Llentp pacnpenenenus kintoueit Kerberos). Ecnu
3Ta Ciry’k0a He 3amyIIeHa Ha KOHTPOoJUIepe JOMEHa, MEXaHU3M ayTeHTU(UKAIIMH MOKET He paboTaTh.

Beenute B kOMaHIHOM cTpoke nbtstat -n. Mims gomeHa, umeroliee TUI <ic>, TOJIKHO OBITh
3aperucTpupoBaHo (B moisie Status ykazano 3nauenne REGISTERED).

Benute B komaHAHOH cTpoke net share. Ha cepBepe 10MKHBI IPUCYTCTBOBATH OOIIME MAMKH
SYSVOL (%SystemR00t%\SYSVOL\sysvol) u NETLOGON
(%SystemR0o0t%\SY SVOL\sysvol\<DomainDNSName>\SCRIPTYS).

C momomipro yrmimtel Ldp.exe mpoBepbTe 3HadeHue aTpuOyra isSynchronized oOwexra
RootosE. [To okoH4aHuu mporecca MOBbIIIEHUS POJIH CepBEPA CUCTEMA JIOJKHA MOJTHOCTHI0 CHHXPO-
HU3UPOBATH BCE pa3/eiibl kKatanora. Korna cuaxpoHu3amus 3akon4yena, arpuoyT isSynchronized npu-
Humaet 3HaueHue TRUE.

Hcnonp3yiiTe yrunuty komanaHou ctpoku NLtest.exe. DTa yTuinuTta mocTaBiseTcsi B COCTaBe
nakera BcriomorarenbHbIX yTuiuT Windows Server 2003 Support Tools.

C nmomompio yrunuThl Ntdsutil.exe MOXXHO MOJKIIOUUTHCS K TOJIBKO YTO YCTAaHOBJICHHOMY
KOHTPOJUIEPY JOMEHa M IPOBEPUTH €ro CIIOCOOHOCTh OTBeYaTh Ha 3ampockl LDAP. YTunura nos3so-
JISieT TaK)Ke MIPOBEPUTH, 3HAET JIM KOHTPOJUIEp O pacnonoxeHuu pojeit FSMO B cBoeM gomeHe.

3anaHue sBIsAETCS OOIUM Ui TpeX MOJATPYIII U MpeanoaraeT pa3BepThIBaHUE TPEX JI0MOJI-
HUTEJBHBIX KOHTPOJUIEPOB JJOMEHA. J[J151 BBIMOIHEHHs pabOThl HEOOXOIMMO 3HAHHE OCHOBHBIX IPHH-
umnoB opranusanuu Active Directory.

3a/iaHue BBINOIHSETCS B HECKOJIBKO 3TAIOB!

1. C nomomibto yrunuTsl Ipconfig onpenennuts uMst 1oMeHa, B KOTOpOM OyneT paboTaTh KOH-
TPOJUIEP TOMEHA.

2. IIpoBepuTh, YIOBIETBOPSIET JIU KOMITBIOTED, HOBBIIIAEMBIH 10 POJIM KOHTPOJUIEpa IOMEHa,
OIMCAaHHBIM BbIIIE TPEOOBAHUSIM.

3. IIpoBepUTh 1OCTYITHOCTH IEPBUYHOTO KOHTPOJIJIEPA JOMEHA 110 CETU (MMs IEPBUYHOTO KOH-
TpoJIIepa IoOMeHa MOKHO ONIPEIETUTh C TOMOIIBI0 YTUIUTHI [pconfig).

4. 3amycTuTh MacTep ycTaHOBKHM Active Directory u cienys HHCTPYKIMSAM ycTaHOBUTH AD,
MTOBBICHB TEM CaMbIM POJIb CEPBEPA O KOHTPOJIEpa TOMEHA.

5. Y6enuthcesi, 4TO KOHTPOJUIEp JoMeHa (PYHKIIMOHUPYET KOPPEKTHO OIMCAaHHBIMU BBIIIIE CIIO-
cobamu.

6. Cnenatb pe3epBHyto konuio AD.



JlaGopaTopHnasi padora 15. MOHUTOPUHT ceTeBOr0 Tpaduka

Heap padoThl: U3YYUTh HHCTPYMEHTHI 110 paboTe ¢ aHAIM3aTOPaMH CETEBOT0 Tpaduka

TEOPETUYECKHUE CBEJIEHUSA

Ha HauanpHOM YpOBHE IepexBaT U aHAJIN3 CETEBOTO TpadrKa OCYIIECTBISETCS Ha OTACIEHOM
xocTe. J[Jst 7TOro NCHoIb3yITCS TPOrpaMMbl «AHATTU3ATOPBI Tpadukay, wim «cHuddeps». ITH po-
IpaMMBbI TIO3BOJISIFOT OCYIIIECTBUTH MEPEXBAT BCEro Tpaduka Mo BHIOPAHHOMY CETEBOMY HMHTEpQEHCy
W €ro JICMHKAICYJISAILHUIO JI0 MPUKIaTHOTO ypoBHs. Kak npaBuio, oHu 00afarT cpeacTBaMu Gpuiib-
TpaIlMK ¥ TIOMCKA B TIEPEXBAYCHHOM Habope kajapoB. Hambosee u3BECTHBIM KpocCIuiaThOpMEHHBIM
pemenueM siBnsgercs Wireshark.

Kpome HHX CyIIEeCTBYIOT CTaHIapPTHBIE KOHCOJBHBIC YTHIIMTHI arp, netstat (Windows, Linux),
ss, Isof u tcpdump (Linux). Kak npaBuito, mogo0HbIe yTHIIMTH pa0OTAIOT HA CETEBOM YPOBHE U BBIIIIC.

K Ha3zHa4eHUIO CPECTB aHAIM3a HAYaJTbHOTO YPOBHS OTHOCSITCS aHAIU3 TEKYIITUX COSTUHEHUM
Ha XOCTE M MOMCK HEUCIIPABHOCTEH MIPU CETEBOM B3aHMOICHCTBHUH.

XOJ PABOTHBI

1. VcraHoBuTE Ha BUPTyaTbHOM X0cTe iporpammy Wireshark.

2. Hactpoiite BupTyanu3zamnuto cetu B VirtualBox, Tak 4To0bI moaydats TpaQuK MpUXOIsIIHii
Ha peaJIbHBIN CETEeBOH amanTtep (MpOMyCTUTE 3TOT MyHKT ecin Wirwshark paboraeT Ha peatbHOM XO-
cTe).

4. HacrpoiiTe nepexsar Tpaduka, Tak 4ToOBI OH 3aBepiuniics nocie coopa 15 MO (s yBenu-
YEeHUs1 THTEHCUBHOCTH F€HEpalluu KaJpoB OTKPHITh 11000 cailT B Opaysepe).

5. Ucnonp3ys HHCTpyMEHTApUI CTATUCTUKU ONPEIEIINTE:

a. Y3ell ¢ MaKCHMaJIbHOM aKTUBHOCTBIO (110 00beMy NepeaHHbIX IaHHbIX),

b. ¥Y3en ocyuiecTBUBIINI HAaHOOJIbIIIEE KOJHYESCTBO HIMPOKOBEHIATEILHBIX PACCHLIOK,

. Cawmpiit aktuBHbIH TCP-nopT Ha X0cTe (110 KOJIMYECTBY MEpPEeIaHHbIX TAKETOB)

d. IToctpoiiTe Ha OHOI KOOPIUHATHOMN CEeTKE MOCTpOoTe rpaduku uHTeHcuBHOCTH TCP
u UDP tpaduka (mynkt lo Graphs).

e. Iloctpoiite rpad cBsi3eil TONBKO IS MAKETOB, COACPIKAIIMX COOOIICHHS MPOTOKOIA
HTTP (nynxt Flow Graph)

6. Harmummre GUIbTpbl KOTOPBIE BHIACISIOT U3 OOIIETO YUCIIA TAKETHI:

a. OtHocsmuecs k padore nporokosoB HTTP u FTP npu pabote B kauecTBe KiIMEHTa
OTIEPAIIMOHHOM CHCTEMBI Ha KOTOPOH 3aITyllieHa cpea BUPTyaIn3anny (MM CaMOT0 X0CTa eClIU cpefia
BUPTYyaJIU3alliH HE HCIIONIb3YeTCs).

b. Bce xanpsl Ethernet, oTnipaBieHHbIe ¢ ceTeBOro HHTEpdelica X0CTa, Ha KOTOPOM 3aITy-
IIeHa cpe/ia BUPTyaIu3aluy (MM CaMOro X0CTa, €ClId Cpe/ia BUPTYaTU3aliH He HCIIONIb3YeTCs).

¢. Hanmummre ¢puiibtp, oTOMparonuii TOJIbKO MIKMPOKOBeUaTeabHble cooOmeHus. Onpene-
JUTE Ha3HauUeHHe KaK MUHUMYM 3-X HMIMPOKOBEIIATEIbHBIX PACCHUIOK PAa3HBIX MPOTOKOJIOB.

d. Ompenenuts aapeca, Ha KOTOPbIC MOCTYNAIOT JAHHBIC KAAPhI U ITAKETHI 1151 KAHATBHOTO
U CETEBOT'0 YPOBHS

e. Hammmmre GuabTpel s KaXI0i U3 TpeX NIMPOKOBEMIATEIBHBIX PACCHUTOK, BHIOpaH-
HBIX B IIyHKTE 6-C.

f. Ha ocHOBaHMHM COOpaHHOW CTATUCTUKH ONMPEICIHTh, K KAKOMY THITy KOMMYTAIlHOH-
HOro OOOpYAOBaHUS TOAKIIOUEH HCHOJIb3yeMBbId KOMITBIOTEP (KOHIEHTPAToOp, KOMMYTATOp WU
MapIIpyTU3aTop).

7. 3amycTUTE OTHOBPEMEHHO BUPTYyabHYI0 MamuHbl Linux 1 Windows. Y6enurech, 4To Ha
Windows ectb ssh kmueHT putty, a Ha Linux telnet kimment. Ecim ux HeT, TO yCTAaHOBUTE KJIUEHTHI.

[Tporpamma putty noctymnsa Ha http://www.putty.org/. Telnet kuent va Linux goctymneH B pe-
no3utapusax (s CentOS komanaa yum install telnet).

8. HacrpoiiTe Mex1y HUMU BHYTPEHHIOIO CE€Th M YCTAaHOBHTE Ha ceTeBBIX nHTepdeiicax IP an-
peca u3 cetu 192.168.0.0/24 (macka 255.255.255.0).

9. 3amyctute Ha Windows Telnet-cepep (koHcons Ciyx0bl / Services)



10. C Windows ¢ moMoIbpi0 TepMUHATBHOTO KieHTa Putty moakmountecs k SSH cepBepy
Ha Linux.

11.  C Linux ¢ momompbko telnet kuenta noakimountech K Windows Marmse.

12. Ucnonb3ys yrunuty netstat wm Isof (myis Linux) BeIBecTH Bce akTUBHEE (TPOCITYIIH-
BaeMbIC) MOPTHI Ha 000uX MmaTdopmax. Mcmonb3ys yruiauty netstat umu ss (s Linux) Bce OTKPBITHIE
COCIMHEHMS Ha 000MX IIaTdhopmax.

13.  C nomourpto koMauabl tcpdump Ha Linux HacTpouTh BBIBOJ HA 3KPaH COAEPKUMOTO
nakeToB oT Windows-xocTa 1o mpoToko:iy telnet.

14. 3asepiurte ssh u telnet coenuuenus. Ha oHOM M3 XOCTOB 3aIllyCTUTE TIEpeXBaT Tpa-
¢uxa Wireshark u Haunute ssh u telnet ceccun 3aHOBO.

15.  C nomourpio punsTpoB orbepute Tpaduk telnet u ssh. CpaBauTe comepkumoe cooo-
LICHUH IPUKIAHOTO YPOBHS B 000UX CITy4asx.
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