[ IpyHIUIIBI TOCTPOECHUS

pacHpeIeIeHHBIX 0a3 JaHHBIX

1.MeToapl moAAEPKKU paCIPEACIICHHBIX JaHHBIX
2.OCHOBHBIEC MMOHSATHS PACIIPEICICHHBIX 0a3 JaHHBIX

3.Pacnpenenennbie TpaH3akiuu. [IpoTokon nByxdasHoun
(ukcamuu.
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OO111e NPUHIHUIIEI

Pacnpenesiennas 6a3a nanHbixX (PBJI) — 5T0 HA0Op JOrHYECKH CBSA3aHHBIX MEXKIY
co00M pa3fensieMbIX JaHHBIX, KOTOPbIE (PU3UYECKU PACHPENCIICHBI MO Pa3HbIX
y3J1aM KOMITbFOTEPHOM CETH.

CYPBJl — »to mnporpammubiii koMmiuiekc (CYB/l), npenHazHaueHHBIN s

yrpasieHusd PB/l v mo3Bossiommi cienarb pacnpeaesieHHOCTh MIPO3payHOr s
KOHeYHOro nosib3oBareis. Ilpo3paunocts PB/I 3akintodaercss B TOM, 4TO C TOYKH
3peHUsI KOHEYHOI'O I0Jb30BaTessl OHA JOJDKHA BECTH Cce0s TOYHO TakkKe, Kak
LEHTpaIN30BaHHAS.

Jlornuecku equnas bJ] paznensiercst Ha GparMeHThI, KKl U3 KOTOPBIX XPAHUTCS
Ha OJHOM KOMIIBIOTEPE, a BCE KOMIIBIOTEPHI COCIMHEHBI TUHUAMU CBsI3U. Kax b
u3 3TUX (pparMeHToB padoTaet noj ynpasieHueMm cBoeit CYB/I.
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OO1mye OpUHIUIIBI

B ocHOBe pacnpeneneHHbIX 0a3 JaHHBIX JIeKaT JIBE OCHOBHBIC
UJICH:

MHOTO OpraHM3allMOHHO H (U3HYSCKH PpacIpeAeICHHBIX
I10JIb30BaTe/IC, OJHOBPEMEHHO pabOTaIOIUX C OOIllei 0a3oi
JaHHOHM (ITOJIb30BAaTeIM C Pa3HBIMM YYETHBIMHU 3aIllMCAMU, C
pa3HBIMU MOJTHOMOYMSIMU U 3aJa4aMHu );

JOTHYECKM M (U3MYSCKM  paCIpeelCHHbIC  JaHHBIC,
COCTABJISIIOIIME U 00pa3yrolIde €IMHOE B3aHMMOCOITIACOBAHHOE
1eJI0€ - O0IIyI0 0a3y JJaHHBIX.



OCHOBHbIE NPUHLUMNbLI CO30aHUA U
dyHKLMOHUPOBaHUA pacrnpeneneHHbiX 6a3 gaHHbIX

< Brnepsble 3a7a4a 00 UCCIEA0BAHUM NPUHIIUIIOB TOCTPOCHUS U
(PYHKLIMOHMPOBAHUS pacHpe/ieICHHbIX 0a3 JaHHBIX ObLiIa
nocraBieHa K.J[ledtom B pamMkax  cucreMnl System R.
boJblllyl0 podb B MCCICAOBAHUM IPUHIMIIOB CO3JaHMUS U
(YHKIIMOHMPOBAHUS pacnpee/iCeHHbIX 0a3 JaHHBIX BHECIIH
TaK)Ke U pa3pabOTYMKU CUCTEMBI Ingres.

Kpuc Jleiit chopmyanpoBan 0CHOBHbIC MPUHIMIIBI CO3IaHUS
1 (PYHKIMOHUPOBAHUS paclpeaeIeHHbIX 0a3 JaHHBIX.



Kpurepnu pacnpeneneanoctu (o K. Jlenry)

O/lokajbHasi aBTOHOMHOCTb. JIOKalbHbIE JaHHBIC MPHHAIICIKAT
JIOKAJIBLHEIM y3/1aM U yIPaBISIOTCS aIMHHHCTPATOPaAMH JOKAILHEIX
BJI.

JlokanbHbie mponeccbl B PbJl ocrarorca snokanbHbIMH. Bce
MPOIIECCHl HA JIOKAIBHOM Y3JI€ KOHTPOIUPYIOTCS TOJIBKO 3THM
Y3JI0M.

Bynyuu ¢hpazmenmom o61ero mpoCcTpaHCTBa JaHHBIX, OHA, B TO K€
BpeMst QYHKIMOHMPYET KaK IOJTHOICHHAS JIOKaJIbHas 0a3a JaHHBIX;
YIIPABICHUE €10 BEHIIOIHAETCS JOKAIBHO U HE3aBHCHUMO OT APYTUX
Y3JI0B CUCTEMEIL.

JOTcyrcTBHE OMOPHI HA HEHTPAILHBIN y3el.

B cucrteme He HOJLKHO OBITH y371a, 0€3 KOTOPOTo CUCTEMA HE MOKET
(YHKIMOHMPOBATE, T.€. HE JOJDKHO OBITH HEHTPAIBLHEIX CIIYXKO.



"
Kpurepuu pacupenesennocru (mo K. /leury)

B uneanbHOU cuCTEME BCE Y3JIbl PABHOIIPABHBI U HE3ABUCUMBI,
a pAacIOJIO)KCHHbIE HAa HUX 0a3bl SIBISIOTCS PAaBHONPAaBHBIMHU
nocmasuwukamu OaHHvlX B OOIEE NpoCmMpaHcmeo JTAHHBIX.
ba3za maHHBIX Ha KaXJIOM K3 Y3JI0OB CaMOAOCTAarO4YHa - OHA
BKJIOYA€T MOJHBIA COOCTBEHHBIM CJIOBaph JaHHBIX U
MTOJIHOCTBHIO 3AIIUINEHA OT HECAHKIIMOHUPOBAHHOIO TOCTYIIA.



"
Kpurepuu pacupenesennoctu (mo K. /leury)

0 HempepbiBHOEC QYHKIIMOHUPOBAHME.

VYnanenue wiau Jgo0aBlieHHWE Yy3JIa HE JIOJDKHO TpeOOoBaTh
OCTaHOBKH CHCTEMBI B 1I€JIOM.

DTO KAa4€CTBO MOXXHO TPAKTOBaTh KAaK BO3MOXHOCTH
HENPEPBIBHOTO docmyna K OaHHuim (M3BeCTHOE "24 4yaca B
CyTKH, CEMb JHEH B Hedenw') B pamkax DDB BHe
3aBUCUMOCTH OT WX PAaCHOJOXEHHUS W BHE 3aBUCUMOCTH OT
OII€paLi, BBITIOJIHIEMBIX HA JJOKAIBHBIX y3JIaX. DTO KA4€CTBO
MOKHO BBIPA3WTh JIO3YHIOM 'JTaHHBIE JOCTYIHBI BCErAa, a
OIl€pay HaJ HUMH BBIIIOJHSIIOTCS HEIIPEPHIBHO' .



Kpurepuu pacupenesennoctu (mo K. /leury)

0 He3aBHCHMMOCTH OT MECTOIOJIOKECHUS.

[Tonp30Barenp TOJKEH MOJy4aTh JIOCTYH K JHOOBIM JaHHBIM B
CUCTEME, HE3aBUCHUMO OT TOrO0, SIBISIOTCS JTU JaHHBIC
JTOKaJbHBIMU WJIH YOAJIEHHBIMM.

DTO CBOMCTBO 03HAYAET MOJHYIO IIPO3PAYHOCTh PACTIOIOKECHHUS
na"HbIX. [lonp3oBarens, oOpamaromuicas kK DDB, HU4Yero He
JTOJIKEH 3HATh O PEaJbHOM, (PU3UYECKOM Pa3MEIICHUHN JTaHHBIX
B y3/lax uH@popmayuonHou cucmemvl. Bce omepanun Han
JAHHBIMH BBIIIOJHAOTCA 0€3 ydeTa HMX MECTOHAXOXKJICHMS.
Tpancnopmuposka 3anpocos K 0azaMm TAHHBIX

OCYIIECTBIISIETCSA BCTPOCHHBIMU CUCTEMHBIMM CPEJICTBAMU.



Kpurtepuun pacnpenesenaoctu (mo K. /leunry)

OHe3aBHUCHUMOCTH OT (pparMeHTALAH.
JIOCTyll K JaHHBIM HE JOJDKEH 3aBHUCETh OT HAJIUYUSA WU

OTCYTCTBHUS (pparMeHTaIlUu U OT TUlla (h)parMeHTaLIMHU.

OHe3aBHCHUMOCTH OT pPeIIMKALAH.
JIOCTyll K JaHHBIM HE JOJDKEH 3aBHUCETh OT HAJIUYUSA WU

OTCYTCTBHUA PCIUINK JAaHHBIX.

Ollpo3payHOCTh THPAKUPOBAHUS.
Tupasicuposarnue 0anHvix - 3TO0 ACHHXPOHHBIN IIPOIECC MepeHoca
U3MEHEHUN OOBEKTOB MCXOMHOM 0Oa3zbl OanHblx B 0a3bl,
PAcHOJIOKCHHBIE Ha APYTUX y3JIaX PacHpeIcICHHONM CHCTEMBEL.
JlaHHO€ CBOMCTBO O3HAYaeT, YTO THUPAXKUPOBAHHE BO3MOXKHO,
IIPO3PayHO U JOCTUTACTCI BHYTPUCUCTEMHBIMHU CPEACTBAMHU.



Kpurepnu pacnpeneneanoctu (o K. Jlenry)

JO6padoTKka pacnpeaejieHHbIX 3alPOCOB.
CucremMa  JOJDKHA  aBTOMAaTUYECKH  ONPENEIATH  METOJbI

BBIIIOJIHEHUS COCAUHEHUS (0ObCIMHEHMS ) JaHHbIX.

OTO CBOWCTBO DDB TpakTyeTcss KaK BO3MOXXHOCTH BBINIOJHECHUS OIEpAlUi
8b100pKU OaHHbIX, CHOPMYIUPOBAHHBIX B paMKaX OOBIYHOTO 3anpoca Ha SI3bIKE
SOL. To ecth onepaliyio BEIOOpKHU 13 DDB M0XHO ¢(hOpMYIHPOBATh C TOMOIIBIO
TEX K€ A3bIKOBBIX CPEJICTB, UTO U OIEpallI0 HaJl JIOKAJTbHOU 6a30t OaHHbIX.

0O6padoTka pacnpenejieHHbIX TPAH3AKIIHIA.
[IpoTokosl 00pabOTKH PACHPEACIEHHON TPAH3aKIUU JOJKEH
oOecrieuyrBaTh  BBIMOJHEHHE  YETHIPEX  OCHOBHBIX  CBOMCTB
TPaH3aKI1HU:

v/ aTOMapHOCTD;

¢/ COITIaCOBAHHOCTE;

v/ U30JIMPOBAHHOCTD;

v/ TIPOJIOJKUTEIBHOCTb.



CBOMCTBA TPaH3aAKIMU

v Ceoiicmeo amomaprnocmu - TpaH3aKOWA J0J2KHA OBITH BBIIIOJIHEHA B OcJIOM
HNJIN HC BBIITOJIHCHA BOBCC.

v Ceoiicmeo coznacosannocmu - TapaHTUPYET, YTO IO MEPE BBIMOJIHEHUS
TPaH3aKIHWHU JAHHBIE IEPEXOJAT U3 OJJHOTO COTIIACOBAHHOIO COCTOSIHUS B
IPYTO€ - TPAH3AKILMS HE Pa3pylIacT B3AUMHOW COITIACOBAHHOCTH JIAHHBIX.

v Ceoiicmeo uzonuposannocmu O3HAYAECT, UTO KOHKYPHUPYIOIIUE 3a JOCTYIT K
0a3e JaHHBIX TPAH3aKIUMU (PU3NYECKH 00padaThIBAIOTCA MOCIIEI0BATEIIBHO,
M30JIMPOBAHHO JIPYT OT ApYyTra, HO JJIs MOJIb30BaTeJI€ ATO BBIIVISIUT TaK, KaK
OyJITO OHU BBINIOJHAIOTCS MapajljiesIbHO.

v Ceoiicmeo 0o1206eunocmu : €CIv TPaH3aKIMS 3aBEPIICHA YCIEITHO, TO TE
U3MEHEHUS B JJAHHBIX, KOTOpPHIE ObLIN €10 MPOU3BEACHBI, HE MOTYT OBITh
MIOTEPSAHBI HU MPHU KAKUX O0CTOATEIHCTBAX.



O0OpadoTka pacnpeaejJeHHbIX TPAH3AKIIUH

D10 KadecTBO DDB MOXHO TPAaKTOBATh KaK BO3MOXHOCTH
BBIIIOJIHCHUS OIEpaliuii OOHOBJICHUSI pacnpedeneHHOU 0a3bl
oannvix ( INSERT, UPDATE, DELETE ), He pa3pyliaroiiee
IIEJIOCTHOCTh M COINIACOBAaHHOCTh  JAHHBIX. JTa ILEIb
JOCTUTAaEeTCs IMPUMEHEHHEM JBYX(}a30BOro MM ABYX(ha3HOTO
poToKoNa ¢hukcauuu mpanzaxkyuii (two-phase commit
protocol), crapuiero (hakTUUYECKUM CTaHIApTOM OO0pabOTKU
pacnpeodenennvix mpanzaxyut. ETo IpuMEeHEHUE rapaHTUPyeT
COITIACOBAaHHOE M3MEHEHME HAHHBIX HAa HECKOJBKMX y3JlaX B
paMKax pachnpeiesieHHOM (Mad, KaKk €€ €Ile Ha3bIBaloT,
I7100aJIbHOM ) TpaH3aKIIHUH.



Kpurepun pacnpeaenceHaoctu (no K. Jlenry)

0 He3aBuCHMOCTH OT THIIA 000OPYIOBAHUS.

CYPB/l npomkHa (DyHKIHMOHHPOBATH Ha OOOpPYAOBAHUHM C
Pa3JIUYHBIMM BBIYUCIMTEIIBHBIMY IaT(MOPMAMHU.

0 He3aBHCHMOCTH OT ONEPANIMOHHON CUCTEMBI.

CYPB/l nomxkHa (YHKIHMOHHPOBATH IIOJ YIpPaBICHUEM
pazmuuHbix OC.

0 He3aBUCHMMOCTBH OT CeTEeBON APXUTEKTYPhI.

CYPB/] nomxHa ObITh CIOCOOHON (PYHKIIMOHUPOBATH B CETSX C
pA3IMYHON  ApXUTEKTYpOWM,  TUIIAMH  HOCUTEIEH W
OAACPKUBATH JIFOObIE CETEBBIC TPOTOKOJIBI.

0 He3aBucumocrtsb oT THIA CYBJ/I.

CYPB/] nomxkHa ObITh CIOCOOHON (PYHKIIMOHUPOBATH MTOBEPX
pa3anuHbiX JIOKAJTbHBIX CYBJl, BO3MOXHO, C pa3IMYHBIMHU
MOJICJISIMU JAHHBIX (TpeOOBAaHUE TETEPOTEHHOCTH ).

Jleum, K., I[oxc. Beeoenue 6 cucmemvl 6a3 OaHHUBIX.
Hzo0amenvckuti oom “Bunvsamc”, 2008. —630c.



MGTOI[BI HOI[I[CP}KKI/I paCHpeI[eﬂeHHBIX JTAHHBIX
CyIlEeCTBYIOT pa3IMYHbIE METOIbI TOAJACPIKKH PACIIPEICICHHOCTH

1. ®dparmenranms — pazouenue bJ[ wian TabiuIbl HA HECKOJIBKO YacTeu 1
XPaHEHUE ATUX YaCTe HA pa3HbIX y3iax PH/I.

2. Pemukanus — CO3JjaHUE U XPAHEHUE KOTIMK OJTHUX U TE€X K€ JaHHBIX HA
pasHbIX y3nax PB/I.

3. PacnpenesieHHble OrpAHUYEHHUS HEJOCTHOCTH — OTPAaHUYCHUS, JJIs

IIPOBEPKH BBIMOJIHEHHUS KOTOPBIX TpeOyeTcs oOpallleHue K APyroMy Y3y
PB/I.

4. PacnpeneneHHbIe 3aIPOCHI — ATO 3aMPOCHl HA UTCHHUE, 00paIaOIIUeCs
ooJiee yeM k ogHoMYy Y31y PB/I.

5. PacnpeneseHHble TPAH3aKIMM — KOMaHbl HA U3MEHEHUE JTAHHBIX,
oOpaiaromuecs oosee yeM Kk onqHomy y3imy PB/I.



"
dparMeHTanus

dparmeHTanys — OCHOBHOM cnioco0 opranuzanuu PB/I.

Ha3naueHue: XxpaHeHHUE JaHHBIX HA TOM Y3JI€, [1€ OHU Yallle UCTIOIb3YIOTCS.
OCHOBHBIE TPOOJIEMBI, KOTOPBIE PU 3TOM BO3HUKAIOT:

— IIPO3PAYHOCTh HANIMCAHUS 3aIIPOCOB K JaHHBIM;

— MOJJIEPKKA PACIIPEICIICHHBIX OTPAHUYEHUN LIETTOCTHOCTH.

Cxema (parMeHTallM OTHOIIEHUS JOJI’KHA YIOBJIETBOPATH TPEM YCJIOBHUSM:

IHonnoTra: ecnu otHomeHue R pazouBaercs Ha pparmentsl R1, R2,..., Rn, To
URi1 =R
(Kaxxp1ii KOpTeK TOJKEH BXOJIUTh XOTS Obl B OJJMH (PparMeHT).
BoccTaHOBMMOCTD: JOJDKHA CYIIECTBOBAaTh OINEpalvs PEISIIUOHHON anreOpsl,
MO3BOJISIIONIAS BOCCTAHOBUTH OTHOIIIEHUE R U3 ero ¢parMeHTOB. DTO MPaBUIIO
rapaHTUpPYET coXpaHeHHE (PYHKIUOHAIBHBIX 3aBUCUMOCTEM.
HenepecekaeMocTb: eciv djeMeHT JaHHbIX dj C Ri, To OH He JI0JKEH
NPUCYTCTBOBATh OJHOBPEMEHHO B Jpyrux (@parmenrax. HckimoueHue
COCTaBJISICT MEPBUYHBIM KIIOY MPU BEPTUKAIBHON (parMeHTaluu. ITO
MPaBUJIO TAPAHTUPYET MUHUMAJIbHYIO U30BITOYHOCTD JAHHBIX.



DdparMeHTanusa
Tunel pparMmeHTaUK:
a) TOPU30HTAIbHAS; El B2
0) BepTUKAJIbHAS; E2 El E2 E3 El E3
B) CMEILIaHHAas;
E3 E4
I') IPOU3BOJIHASL.

a) 0) B)

[IpousBogHas parMeHTaIUs] CTPOUTCS ISl TIOAYMHEHHOTO OTHOIIIEHUSI HA OCHOBE
(bparMeHTOB POJUTEILCKOTO OTHOLIEeHU. Hapumep, 17151 pparMeHTOB OTHOIICHUS
Emp (corpyanuku) Ei nogquunennoe otnomenue "Jletu" (Child), nuadopmariutio o
KOTOPBIX TAaKXke 11€JIeCO00pa3HO XPAHUTh B COOTBETCTBYIOIIUX y3JIaX, UMEET CMBICI
pa3ouTh Ha TPU TOPU3OHTAIBHBIX (hparMeHTa:

Cl1 =C ptabNo El

C2 =C PtabNo E2

C3 =C »tabNo E3

rje CuMBOJI P> 0003HaYaeT €CTECTBEHHOE NoJycoeiuHeHue oTHomeHus C u
dbparmenTa Ei (BkiIrogaeT KopTexxu oTHomIeHUs C, KOTOpbIe MOTYT OBITh COSAUHEHBI C
COOTBETCTBYIOIINM KOpTekeM (pparmenTa Ei 110 3Hau€HUIO BHEITHETO KJII0Ya).




" JEE—
PDparMeHranusa

0 Topu3oHTajbHasi ¢gparMeHTaAlMsA O3HA4YaeT XPaHCHUE CTPOK
OJIHOM TaOJUIIbl HA Pa3IMYHBIX y3aax ((PaKTHYECKH, XpaHCHHUE
CTPOK  OJHOM  JIOTMYECKOM TaOJauIlbl B  HECKOJBbKHUX
UJICHTUYHBIX (PU3UYECKUX TaOJUIaX HA Pa3JIUYHBIX y3/1aX).

0 BeprukajgbHass @parMeHTanus O3HAYAECT PACHPEACIICHUE
CTOJIOIIOB JIOTUYECKOM TaOIUIIBI IO HECKOJIBKHAM Yy3JIaM.



Permmukanusg n1aHHbIX

Penyimkanusi — 3TO NOAACpKaHUE JBYX M 00jie€ HJACHTHUYHBIX KOIIHM
(pEIUIMK) JaHHBIX Ha pa3HbIX y3i1ax PB/I.

Perinka MoXKeT BKJIFOYATh BCIO 0a3y JIaHHBIX (ITOJIHAS PEIIMKAIIUS), OJHO
WJIA HECKOJIbKO B3aMMOCBSI3aHHBIX OTHOIICHUN WJIN (PparMeHT OTHOIIICHHUS.

JlocToMHCTBA perimKanuu:

— MOBBIIICHUE TOCTYIMHOCTH U HAAEKHOCTH JAHHBIX;

— MOBBIIICHUE JIOKAJIM3AIMU CCHUIOK HA PETUIUIIUPYEMBIC TAHHBIC.
Henocrarku penyimkanuu:

— CJIO)KHOCTB MOAACPKAHUS UJICHTUYHOCTH PEIUIUK;

— yBeJIMYCHHUE 00beMa MaMsITH JIJIsl XpaHCHUS JaHHBIX.

[TonnepxaHve WICHTUYHOCTU PEIUIMK HA3bIBACTCA PACHPOCTPAHECHHE
U3MEHEHUI U PEaAN3yeTCs CIAYKO0M TUPAKUPOBAHMSA.



"
Cnyx0a TUpaKUpOBAHUS

Cnyx0a TUpOKUPOBAHUS JIOKHA BBITIOIHATH CIAEAYIONINE PYHKIUU:

NSNS X

OobecneyeHrne MacIITabuPyeMOCTH, T.€. 3PHEKTUBHON 00padbOTKU
OOJIBIINX U MAJIBIX 00HEMOB JTAHHBIX.

IIpeoOpa3zoBaHue TUIIOB M MOJieJieil JaHHBIX (115 rereporeHHbIX PBJI).
Pennukanus oobexToB b/l, Hanpumep, WHIEKCOB, TPUTTEPOB U T.I.
Nuunnmanv3anus BHOBb CO3/1aBA€MOM PEIUIUKH.

OobecneueHre BO3MOXKHOCTH ""moAnucarbes'’ Ha CyIIECTBYIOIIUE
PEIUIMKH, YTOOBI MOTyYaTh UX B ONPEACICHHON MEPUOJUYHOCTHIO.

JI1s1 BBIMOJIHEHUST ATUX (QYHKIUMNA B s3bike, nojjepxkuBaemom CYB/I,
OpPEAyCMATPUBAECTCA  HAJIMYWE  CPEICTB  OMNPENICICHUS  CXEMBI
peIUIMKAIlMK, MEXaHM3Ma MOJMUCKH W MEeXaHM3Ma WHHUIMAIU3aluu
PEIUTUK (CO3/1aHusI ¥ 3aII0JHEHUS JAHHBIMH).



PacnpeneaeHHbIe 3a1pOChI

PacnpeaeseHHbIM Ha3bIBACTCS 3aIPOC, KOTOPHIM 00OpaIiaeTcs K AByM H
oosiee y3inam PB/I, HO He OOHOBJISIET Ha HUX JIaHHBIE.

3anmpammBarOMi y3€J1 JOJDKEH OIPENICINTh, YTO B 3alpoCe HIET
oOpailleHHue K JaHHBIM Ha JAPYroM Vy3Ji€, BBIJICIIUTh MOJ3aMpPOC K
YIAJICHHOMY Yy3JIy U IEPEHAIIPABUTH €r0 3TOMY Y3J1y.

CaMoil CIO)KHOHM TMPOOJEMON BBINIOJIHEHUS PACIIPEICICHHBIX 3alpPOCOB
ABIISIETCS ONTUMMU3ANMUS, T.€. TTOUCK ONTUMAJIBHOTO TUIAHA BBIMIOJIHEHUSA
3anpoca. MHpopMalus, kotopasi TpeOyeTcsl il ONTUMH3AIAM 3a1poca,
pacopenenieHa 1Mo y3iaM. Ecin BbIOpaTh HEHTPaJbHBIA y3€l, KOTOPBIM
cooeper 3Ty MH(OPMAIMIO, MMOCTPOUT ONTUMAIBHBIN IUIAH U OTIPABUT
€r0 Ha BBITIOJIHEHUE, TO TEPAETCSA CBOMCTBO JIOKAJIbHOU aBTOHOMHOCTH.

[ToaToMy OOBIYHO pacHpeeICHHBIM 3alIpOC BBIMOJIHICTCS TakK:
3aMpaliuBarOIIMi y3ell COOUPAET BCE JIaHHBIE, MTOTYUYEHHBIE B PE3YJIbTaTe
BBITIOJIHEHUS TO/13aMPOCOB, ¥ c€0sl, M BBIMOJHIECT UX COCAUHEHUE (MU
00BEIMHEHNUE), YTO MOKET 3aHATh OU€Hb MHOI'O BPEMECHHU.



"
Pacripenenennsie 3anpockl. [lpumep

baza nanHbIx "AreHTCTBO HEABMXKUMOCTH', 2 (uiinaja — B JIoH0HE 1
['ma3zro. OTHoOmIEHNUS:

Property (pNo, City, ...), 10 000 3anucemn, xpanurtcs B JIoHmoHE.
Renter (rNo, Max_price, ...), 100 000 3anucei, xpanutcs B [1asro.
Viewing (pNo, rNo), 1 000 000 3anucei, xpanutcs B JIongone.

Bpems nepegaum = Co + (komdecTBo 0aiiT) / (CkopocTh nepeaaun), Co =Ic

3anpoc: Moay4YuTh CHHCOK OOBEKTOB B AOEpIHMHE, KOTOPbIE OCMOTPEHBI
MOTCHIUAIBHBIMA TOKYIATENSAMHU, CONIACHBIMU 3aIUIATUTh HE MEHEE

200000.

select p.pNo

from property p, renter r, viewing v

where p.pNo=v.pNo and r.rNo=v.rNo and
p.City="'Aberdine' and r.Max_price>=200000;



"
Pacripenenennsie 3anpockl. [lpumep

YcnoBust:

ckopocTth nepenayn 10000 6/c;

3aJiepKKa mepenadu — 1 c,

Bce kopTexku o 100 OairT,

cymiectByeT 10 mokynaresnen, cornacHeix 3amnaruth He MeHee 200 000,
B Abepaune ob110 nipoBeaeHo 100 000 ocMoTpoOB.

[Ipoanamu3upyem 6 cTpareruil BHINOJIHEHHS 3TOTO 3aMpoca:

SSXKXKKX

1. Tlepecnarb Renter B JIoHAOH 1 BBIMOJHUTE 00paOOTKY 3ampoca TaM:
1+(100 000*100)/10 000 = 16,7 muH.

2. [Ilepecnarp Viewing u Property B [71a3ro v BBIIOIHUTH 00paOOTKY 3aripoca TaM:
2+((1000 000+10 000)*100)/10 000 = 2,84

3. Coenunuts Renter u Property B JIoHg0HE U 4151 KaXI0T0 KOPTEkKa MPOBEPUTH
nokynarenst: 100 000*(1+100/10 000) +1*100 000 = 2,3 qus

4. Brei0Opath B [11a3r0 HYKHBIX MOKyHaTeIEH U MPOBEPUTD JIJI KAXKIOTO TOPOJL;:
10*(1+100/10000) +1*10 = 20 ¢

5. Coenunuts Renter u Property B JIoH0HE, BBIITOTHATH NMPOECKIUIO TTONeH pNoO 1
rNo u nepecnars €€ B I'masro: 1+(100 000*100)/10000 =16,7 muH.

6. BriOpars kiuenToB 1o Max_price u nepeciars B Jlongon: 1+(10*100)/10000 = 1 ¢



PacnopeneneHHbIe OTpaHUYECHUS LIETOCTHOCTH

PacnpeneneHHble OrpaHMYEHUs 1IEJIOCTHOCTH BO3HUKAIOT TOTJA, KOrda s
MPOBEPKU COOJIOJICHUSI KAKOTO-JIMOO OTrPAHUYEHHUS] IIEJTOCTHOCTH CHUCTEME
HEOOXOJIUMO OOPATUTHCS K IPYTOMY y3ITy.
IIpumepsi:

1)baza maHHBIX pazjeneHa Ha (PparMeHThl TaKUM OOpPa3oM, YTO POAUTEIbCKAs
Ta0IuIa HAaXOAUTCA Ha OIHOM Y3J€, a JO4YEpHss, CBSI3aHHAs C HEW 1o
BHEIIHEMY KJItouy, — Ha apyroMm. I[Ipu no0aBiieHMH 3amucyd B JOYEPHIOIO

TaOJIMIy CUCTEMa OOPaTUTCS K Y371y, HA KOTOPOM PacIiOjI0KeHa POAUTEIbCKAs
TaOJIMIIA, JIJISI TPOBEPKU HAJIMYHMS COOTBETCTBYIOIIEIO 3HAUEHUS KITH0Ya.

2)Pa3ouenue oHOM TaONUIBl HA (PPAarMEHTHI U pa3MENIEHUE 3TUX (ParMEeHTOB
10 pa3HBIM y3JIaM CETH. 3JieCh OyleT HeoOXoauma MpOBEepKa COONIOACHUS
OrpaHUYCHUM NMEPBUYHOTO KJIFOYa U YHUKAIBHBIX KITIHOUEH.



PacrnipeneneHnbie TpaH3aKIIUU

PacnpeneneHHble TpaH3aKIMM oOpamiaroTcsa K ABYyM M Ooliee y3jJaM H
OOHOBJISIOT HA HUX JIAHHBIE.

OcHoBHas 1mpoOieMa pachpelelICeHHbIX TpaH3aKlUUuid — COONIOACHHUE
JOTUYECKON IEJIOCTHOCTH JaHHBIX. TpaH3aKIMs Ha BCEX Yy3jJax JI0JDKHA
3aBEPIINTHCS OJIMHAKOBO: WU huKcayueil, uiu OmKamom.

BrlinoniHeHne pacrpeneieHHbIX TPAH3aKIUN OCYINECTBIAETCA C ITOMOIUBIO
CIIELMAIILHOTO AJITOPUTMA, KOTOPBIM Ha3bIBAcTCA ABYX(azHasd (PuKcanms

QDD).

Koopounamop mpaunzakyuu — y3ei, KOTOPbI KOHTPOJUPYET BBIIIOJIHEHUE
ATOTO MPOTOKOJA (OOBIYHO, TOT Yy3€J, KOTOPbIA WHHUIMHUPYET JaHHYIO
TPaH3aKIIUIO).

OcTrajnbHbIe y3Jibl, Ha KOTOPBIX BbIIIOJIHACTCA TPAH3AKIOUA, HA3BIBAIOTCA
yuacmHUKamu mpaH3aKyuu.



[IpoTokon aByxda3Hou (pUKCaALUH

INITIAL
OTnpaBieHa KoMaH/Ja
Prepare
WAITING

OTnpapiieHa KOMaHJa
Global decision

DECIDED

o myge HbI
IIOITBEPXK JCHUS

COMPLITED

a) quarpaMMa COCTOSHUH
KOOPJHUHATOPA

INI'TIAL
[Tomydena
KOMaHja
Prepare
PREPARED
OTIpaBiieHa
[Tomy4deHsl
FOMatIa IIOITBEP K ICHUA
Abort

DECIDED COMPLITED

0) AuarpaMMa COCTOSHHM

V4aCTHUKA



" JE
JIeNCTBUSA KOOPAMHATOPA TPAH3AKIIUU

Koopounamop evinonnsiem npomokon 2DD no credyrowemy
ancopummy).

I. ®a3a 1 (rojocoBaHue).

3aHECTH 3amnuch begin commit B CUCMEMHbIU JHCYPHAL W
obecneunTh ee mepeHoc u3 Oydepa B OIl Ha B3Y. OtnpaButh
BceM ydyacTHUKaMm koMaHay PREPARE (mpuroroButhses).
Oxuaarh OTBETOB BCEX YUYACTHUKOB B IPEJI€ax YCTAHOBJICHHOIO
TanuM-ayTa.



JIeNCTBUA KOOPAMHATOPA TPAH3AKIIUU

Il. ®a3a 2 (npuHATUE peLleHns).

0 Ilpm mnocrymnenun coobmenus ABORT: 3anectu B
CUCMEMHDBLU JHCYPHAT 3aUCh abort 1 00€CIIEUUTh €€ MEPEHOC
n3 Oydepa B OIl nma B3Y; ornpaButh BCEM yYacTHHKAM
cooobmenne GLOBAL ABORT wu x1aTh 0TBETOB yYaCTHHUKOB
(TaiM-ayT).

0 Ecim y4acTHHK HE OTBEYAET B TCUCHHUE YCTAHOBJIEHHOTO TalM-
ayTa, KOOPJAUHATOP CUMUTAET, YTO JAHHBIM YYaCTHUK OTKATHT
CBOIO YaCTh TPAH3aKIIMHU M 3aITyCKACT MPOTOKOJI JIMKBUIAIHH.



"
J1eNCTBUA KOOPAMHATOPA TPAH3AKIIUU

0 Ecnu Bce yyactHukm npucnann COMMIT, nomectuthb B
cucmeMHbIU XypHarsl 3annucb commit n obecneynTb ee
nepeHoc n3 oydpepa B Ol Ha B3Y. OTnpaButb BCEM
yyacTHukam coobuweHne GLOBAL COMMIT n xpatb
OTBETOB BCEX YYACTHUKOB.

0 [locne nocTynneHnss noaTBepXxaeHun o doukcaumm ot
BCEX YYACTHWUKOB: MOMECTUTb B CUCMEMHbIU XYpHarsl
3anucb end transaction n obecne4yntb ee rnepeHoc n3
bydepa B Ol'l Ha B3Y.

0 Ecnn HekoTopble y3nbl He npucnann noaTBEP)KAEHUS
dukcaumn, KoopaguMHaTOp 3aHOBO HaMpaefseT UM
COOOLLEHNSA O MPUHATOM PELLUEHMM N MOCTYNaET Mo 3TON
cXxeme [0 norydyeHns Bcex TpebyeMbiX NoaTBEPKOAEHU.



JIEWCTBYS YYaCTHUKA TPaH3aAKIIUU

Y4acTHUK  BBIIOJHSET HOPOTOKOI 20D 1o craeayroleMy
aJITOPUTMY:

l.Ilpu momydenun komanapl PREPARE, ecimm oH rotoB
3a(DMKCUPOBaTh CBOIO YacTh TPaH3aKIHWH, OH IOMEIIACT 3alllCh
ready commit(comos 3asepuiums) 6 (haiil HCYPHALA MPAH3AKUUL
n oTopaBiaseT koopauHatopy coobmenue READY COMMIT.
Ecin oH HE MOXET 3a)MKCHPOBATh CBOI YacTh TPaH3aKIMH, OH
MOMEILAeT 3aluch abort 6 ¢haun ocypuara mpan3aKyull,
oTnpasisier koopauHatopy coobmenue ABORT u orkarbiBaet

CBOI0 4YacThb TpaH3aKIUMKU (HE JOXKHUIASICh OOIIEro CUrHala
GLOBAL ABORT).



"
J1eWCTBYA yYaCTHUKA TPaH3aKIIUU

0 Ecnn y4acTHUMK oTnpaBun KoopauHaTopy coobLlleHue
READY COMMIT, To OH OXuaaeTt oTBETaA KooOpAUHATOPa
B npegenax yCTtaHOBMNEHHOro Tanm-ayTa.

0 Mpn nonydyeHnn GLOBAL_ABORT y4yacTHuK nomeLlaet
3anunckb abort 8 aun XxypHarna mpaH3akyuu, oTKaTblBaeT
CBOI YacCTb TpaH3akuuMu u OoTnpasfdeT KoopauHaTopy
noaTBepXXaeHmne oTkaTta.



"
J1eWCTBYA yYaCTHUKA TPaH3aKIIUU

0 Mpwn nonydyeHun GLOBAL COMMIT y4aCTHUK nomeLwlaeT
ganmcb commit B ann  XKypHana TpaH3akuun,
doUKCUMpyeT CBOK YacTb TpaH3akuunm ©n OTnpaBnaAeT
KoopauMHaTopy noarBepXxaeHue dpmukcaunn.

0 Ecnun B TeyeHme yCTaHOBMIEHHOrNO TaMM-ayTa YYaCTHUK
He nony4yaer cCcooOLWeHns OT KoopauHatopa, OH
OTKaTbIBAET CBOI YacTb TpaH3aKLUUN.



[IpoTOoKONBI TUKBUIAITAN

IIpoToKoJ IMKBUIALUH IJIS KOOPAUHATOPA:

1. Tawnm-ayT B coctossHun WAITING (0oxuaHue): KoopauHaTOp
HE MOXKET 3a(UKCHUPOBATh TPaH3aAKIMIO, IIOTOMY YTO HE
MOJYyYEHBI BCE IOATBEPIKACHHUS OT YYaCTHHKOB O (PUKCAIIMH.
JInkBUAAMA 3aKII0YACTCA B OTKATE TPAH3AKIIUH.

2. Tanm-ayt B coctosauu DECIDED(pemienue): koopauHaTop
IIOBTOPHO PacChlIaeT CBEJICHUS M IIPUHATOM IJI00AJIBLHOM
PEIICHUHN U KJIET OTBETOB OT YYaCTHHUKOB.



" S
IIpOTOKOJIBI IMKBUOALIAN

0 [lpocTtenwmnn npoToOKON nUKBMOAUMM Angd  YydYacTHUKaA
3aknio4vaeTca B OfOKMpoOBaHUKM npoLlecca OO0 TeX nop,
noka ceaHC CBSI3W C KOOpAMHATOpPOM He Oyaoer
BOCCTaHOBINEH.

Ho B UensX NOBbIWLEHUS NPOU3BOAUTENBLHOCTU (U
aBTOHOMHOCTW) Yy3NnoB MOryT ObITb NpeanpuHATbl U
apyrue 0enucTBus:

0 Tawum-ayt B coctodaHun INITIAL: y4yaCTHUK He MOXeT
COODLLMNTb O CBOEM PELLUEHUN KOOPOAUHATOPY U HE MOXET
3adomKkcnpoBaTb TpaH3akumio. Ho MOXET OTKaTUTb CBOIO
4yaCTb TpaH3akuun. Ecnn oH nosagHee nonyymT KoMaHay
PREPARE, oOH wMoOXeT npourHopupoBatb e€e Wnu
oTnpaBuUTb KoopauHatopy coobeHmne ABORT.



" A
I IpoTOKOJIBI IMKBU AT

01 Tamm-ayt B coctoaHun PREPARED: y4acTHuk yxe
n3BecTun koopauHartopa o peweHnn COMMIT, To oH He

MOXET €ero WU3MeHUTb. Y4YacTHUK  OKa3blBaeTCcH
3a0noKMPOBaHHbIM.



IIpOTOKOJIBI BOCCTAHOBICHUSA

JlencTBUS, KOTOPBIE BBIMOIHSIOTCS HAa OTKA3aBIIEM Y3JI€ IOCIE
€ro Mepe3arpy3Ku, Ha3bIBAKOTCS HPOMOKOLIOM 80CCHAHOBIEHUSL.
OHM 3aBHUCSAT OT TOrO, B KaKOM COCTOSSHUHM HaXOAWJICS Yy3ell,
KOTJIa TIPOU30IIeNl COOM, U KaKyK POJIb BBITIOJHSI 3TOT y3€1 B
MOMEHT OTKa3a: KOOPJAWHATOPA WJIN YYACTHHKA.



[ IpoTOKOJIBI BOCCTAHOBICHUSA

0 Ilpu oTkaze koopanMHATOpA:

v B cocrossaum INITIAL: nponeaypa 2D ente He 3anmycKaiach,
ITO3TOMY ITOCJIE TIEPE3ATPY3KH CIETYET €€ 3aIyCTUTh.

v B cocrosann WAITING: £koopauHartop YK€ HalpaBWl
koMaHay PREPARE, HO emie HE MOJydns1 BCEX OTBETOB U HE
nony4yusl HA ogHoro coodbuenuss ABORT. B satoM ciayyae oH
nepes3amyckaer npoueaypy 290.

v B cocrosanu DECIDED: xkoopauHarop y»Xe€ HapaBuil
y4acTHHKaM IJIo0anbHOE pelieHue. Eciau mocie nepesamycka
OH TIOJIYYUT BCE€ MOATBEPKICHUS, TO TPAH3AKIUS CUATACTCS
YCHELIHO 3a()UKCUPOBAHHON. B IpOTMBHOM Ciy4dae OH JOJIKEH
IpUOETHYTh K IPOTOKOJY JUKBHIALINH.



IIpOTOKOJIBI BOCCTAHOBICHUSA

IIpn orka3ze y4acTHMKA 1I€Jb IPOTOKOJA BOCCTAHOBIICHUS —
rapaHTUPOBATh, YTO IIOCJIE BOCCTAHOBIICHUS Y3€JI BBIIIOJHUT B
OTHOILIEHWH TPAH3aKIUH TO K€ JEHCTBUE, KOTOPOE BBIITOJIHUIU
IPYTU€  YYaCTHMKHM, M  CHEJAET HSTO  HE3aBUCHUMO  OT
KOOpJAUHATOpA, T.€. MO BO3MOXKXHOCTH 0€3 JOHOJIHHUTEIIbHBIX
IIOJITBEPKICHHUM.



S

[ IpoTOKOJIBI BOCCTAHOBICHUSA

PaccMOTpuM TpH BO3MOXKHBIX MOMEHTA BOSHUKHOBEHUS
OTKa3a:

B coctossauu INITIAL: yyacTHUK elie HE ycCIea COOOIIUTh O
CBOEM PCIICHHMH KOOPAMHATOPY, IIOPTOMY OH MOXET
BBIMOJIHUTH OTKAT, T.K. KOOPJAUHATOP HE MOT IIPUHSATH PEIICHUE
0 NI00ambHOM (DUKCALIMK TpPaH3aKIUU O€3 ToJIoca ATOro
y4aCTHHUKA.

B cocrosnun PREPARED: yyacTHHK yXe HanpaBuil CBEICHUSA
O CBOEM PEIICHUU KOOPAUHATOPY, IMOATOMY OH HOJIKEH
3aIyCTUTh CBOU IIPOTOKOJ JIMKBUIALIUY.

B cocroaaun ABORTED/COMMITED: y4acTHHK yXe
3aBEPIINII 00pabOTKYy CBOEH YacTM TpaH3aKIUMH, II03TOMY
HUKAKUX JOTOJHUTEIIBHBIX ACHCTBUM HE TpeOyeTCs.



" JEE—
Peanuzanus nmporokoiia 2D

a) TpaJHIHOHHA 3 pealu3anus nporoxkoaa 2ddD

YuyacTHUK 1 YyacTHUK 1
Koopm_ / \ Koopm{_ / \ Koopm_
HATOD PREPARE ... A/RC HaTOp GC/GA vee C/A HATOD
. T 7 H T 7 '
! YuyacTHUK N ! YyacTHUK N !
daza rosocoBaH U daza I PpUH AT I peIIIeH U
O) THHECHHA sI peaTH3alus npoTokoaa 2D O
PREPARE Prepare+C/A Prepare+C/A
KoopmuHaarop ™V uacTHUK 1] ™ YVuactrux 2[ """~ " Vuactaux N
- - ——— - - - - -
GC/GA GC/GA GC/GA

B) pacimpeaceIcHHasl peaausanus nporokoiaa 2D D

Koo pmmarop YyacTHUK 1

YYACTHUK 1 Yyac THUK N




(V)

[Tomaepsxka pacupenciieHHoCTH B Oracle

[Ipo3padHOCTh pacnpeneIeHHOCTH.

Kaxxnast yacTh JaHHBIX, XpaHUMbBIX Ha OJJTHOM KOMITBIOTEPE B CETH, 0()OPMIICHA KaK
CaMOCTOSITEIbHAs 0a3a JaHHBIX.

OpnHa noruyeckas Tadjiuila MOXKET OBITh paclpeiesieHa M0 Pa3HbIM y3JiaM B CETH.
Kaxapiii cepsep b/l B cucteme pacnpenenennoi 6as3el fanubix (PBJI) ynpasnser
JIOCTYIIOM K CBOEH JIOKAIbHOU b/[; 3a yrpaBiieHME CUCTEMOU B IIEJIOM HE OTBEYACT
HU OJIWH CEPBEP.

[Topneprka HeJIOCTHOCTH U COTTIACOBAHHOCTH JAHHBIX OCYIIECTBIISACTCS HA YPOBHE
B3aNMOJECHUCTBHS MEXKIY CEPBEPAMU, UTO SIBJISICTCS PACIIUPEHUEM MOJAEIN KIUCHT-
cepsep (Distributed Oracle).

CBs13b OCYHIIECTBIISETCS IO CETH € MOMOIIBIO MPOrpaMMHOTO cpeacTBa Oracle —
JOTIOJIHUTEILHOM YTHIUTHI Net8.

Pacnpenenennas b/] MoxeT ObITh HEOJTHOPOAHOM, ITPU ATOM OJIMH UJIM HECKOJIBKO
y3JI0B 10JIKHBI ObITh Oracle-cepBepamu, a CBsI3b C CEpBEpaMU JIPYTUX TUIIOB
OCYIIECTBIISIETCS YEPE3 OTKPBITHIN MUTI03 (JOTOJIHUTEIbHBIN TPOrPaMMHBINA MaKeT
Open Gateways).



"
Cas3b B pacnpenaeneHaon b/l Oracle

OOpaienue k cepBucam 0asbl JaHHBIX (cepBepy b/, ouepenu meuaru, ceppepy
JIEKTPOHHOM MOYTHI U T.]I.) IPOUCXOJUT MO YHUKAJIbHOMY UMeHH (global name).
Jlist BJ1 ono coctout n3 ocHoBHOoro mmeHu SORACLE SID, naznagaemoro eii mpu
CO3/IaHuH (JIJIMHOM He OoJiee 8- CMMBOJIOB) U ceTeBoro gomeHa b/l, Hanpumep:

sales.parts@east.compworld
— oopamienue k Tabnuie PARTS 6a3wl nannbix SALES, pacnionioxeHHOM Ha cepBepe
east.compworld.

Jli1st mosrydenus qoctyna K ynajneHHou b/l Hy>KHO yCTaHOBUTB CBsI3b € 3TOU b/ ¢
OMOIIBIO crieruanbHo komaH bl si3bika SQL — LINK. ITpu dhopmupoBanuu cBsizu
MOTYT YUYUTBIBATHCS YUETHBIE CBEICHUS MOJIb30BATEIISI 1JIs1 00€CIIeUEHUS
0€30IMacHOCTH JAaHHBIX, HO 3TO TPEOYET JOMOTHUTEIBHBIX YCUIUHN JIs
pacopoOCTpaHEHUSI YUYETHBIX CBEJCHUM MTOJIb30BATEIISI B CETH: BO-TIEPBBIX, HYKHO
CO3/1aTh YUYETHBIN pa3Jiell MOJIb30BATEN HA YIAJIEHHOM CEPBEPE; BO-BTOPHIX,
MAKEThl PETUCTPALIMU B CETH KEJIATEIbHO MHU(PPOBATh, T.K. CETh HE 3alUIIECHA OT
OCTyMa IMOCTOPOHHUX JIHII.



"
Cssi3u B pacnpenenieHaon b/l Oracle

IIpumepsol.
JlokanpHas 6a3a nanHbpix — HQ. ACME.COM.

Vnanennad 60a3a ganueix — SALES.ACME.COM.
Cozpnanue oO1ei cBsa3u 0a3 JaHHBIX K yaajgeHHoM 0a3ze maHHbix SALES:

CREATE PUBLIC DATABASE LINK sales.acme.com USING 'dbstring';

Co3nanue TMYHOM CBSA3M 0a3 TaHHBIX ISl CO3JATENS 3TOU CBA3H:
CREATE DATABASE LINK sales CONNECT TO scott IDENTIFIED BY tiger;

®paza CONNECT TO cnenuduinupoBana sBHo. [Ipu ycTaHOBIEHUH CECCUU B
yJaJIeHHOM 0a3e JaHHBIX Yepe3 3Ty CBI3b 0a3 JaHHBIX OyJIeT UCIIOJIb30BaThCs
unentudukanus SCOTT/TIGER.

®paza USING onymiena. [loaTomy, Korja UCIOIb3yeTCs 3Ta JIUYHAs CBA3b 0a3 JaHHBIX,
JOJKHA CYIIIECTBOBATh OJITHOMMEHHAs 00IIasi MjIx CeTeBas CBA3b 0a3 IaHHBIX,
cojieprkalliasi CTpoKy 0a3bl JaHHBIX JIJIS YCTAHOBJICHUS COCAUHEHUS C yIaJICHHOM
0a30il JaHHBIX.



"
Pabora B pacnpeaencHHon b/]

Paznuuaer cnenyromye Buibl 00padoTKu 1aHHbIX B PB/I;

yIalleHHBIN 3anpoc — 3To oneparop SELECT, cuuTeiBaromuii ”HQOpMAIMIO U3 OJJHOU
WJIM HECKOJIBKUX TAOJIMI] Ha OJHOM U3 YAAJICHHBIX Y3JIOB CETH;

pacnpesienieHHbid 3anpoc — 31o oneparop SELECT, cuuTeiBaromnii uHGpopmanuio us3
OJTHOW WJIM HECKOJIBKUX YJIAJICHHBIX TA0JIMI, KOTOPbIE PACHOJIOKEHBI HA Pa3HbBIX
y3Jax;

yIAJICHHOE QOHOBIECHHUE — 3TO MOJIU(UKALINS, 3aTPAruBAONIast TAOJUIIBI U3 OJHOTO
yIAJICHHOTO y371a;

pacrnpeiesIeHHOE OOHOBICHUE — ATO MOAU(DUKALIMS JAHHBIX JIBYX WJIM O0Jiee y3II0B
CEeTH;

BBI30BBI YAAJICHHbBIX MPOLEIYP — 3aMyCK MPOLEAYPhl, HAXOAIICHCS Ha YAaI€HHOM
cepBepe;

yIaJleHHasd TPAH3AKIIMS — 3TO TPaH3aKIMs, COJEPIKAIAs XOTsI Obl OJIMH yIaJCHHBIM
3alpoC U OTHOCSIIASACS K OJHOMY yIAJICHHOMY Y371Y;

pacrpejiesieHHas TPaH3aKIuUs — 3TO TPAH3aKIHUsI, COJIeprKaliasi OHO WUJIN HECKOJIBKO
pacrpeieIeHHbIX OOHOBJIEHUM WJIN YIAJCHHBIE TPAH3aKIMHU JIJI1 Pa3HbIX CEPBEPOB.
3a BBITIOJIHEHUE PACIIPEICTICHHBIX TPAaH3aKIIMKA OTBEUAET MEXaHW3M JBYX(Pa3zHON
(dukcanum.



" A
MomMmenTanpable CHUMKH B Oracle

Oracle moaaep:kuBaeT JBa TUIIA TUPAKUPOBAHUS:
v/ 0a30Bo€ — KOonus 00€CIIEYNBAET JIOCTYH "TOJBKO JJISI YTEHHUS "
¢/ YCOBEPUIEHCTBOBAHHOE — MPUJIOKEHUS MOTYT CUMTHIBATh U OOHOBJIATH
TUPAKUPYEMBIE KOITHU TAaO0IUIL O BCEH cCUCTEME (MOIJIEPIKUBACTCA
crenuanbHbiMu cpenctBamu CYB/] — Replication Option).
ba3oBoe THpa)kKupoOBaHMeE OCYIIECTBISETCS (ITOCJIE YCTAHOBJIEHHUS CBSI3H C
ynajieHHo B/[) ¢ momMolpio co3/1aHrs MOMEHTAIbHBIX CHUMKOB (snapshot),
Harpumep:
CREATE SNAPSHOT sales.parts AS
SELECT * FROM sales.parts@central.compworld;
MoMeHTanbHbIE CHUMKH OBIBAOT:
v/ 1pocThie — co3aaroTcs o ogHotadanuHomy 3anpocy SELECT, coaepkamiemy
MPOCTHIE YCIOBUS 0TOOPA.
v/ CIIOXKHBIE — CO3JAIOTCA MO 3aMpPOoCcam, COJIEPKaIIUM CJIOKHBIE YCIOBHUS 0TOOPA,
¢dpassl group by, having, odpamaronmmMcs K AByM U 0osiee TabiniaM 1 mpou.



" A
MomenTanpable CHUMKH B Oracle

IIpumepsi:
MoMeEHTaJIbHBIK CHUMOK, OCHOBOUW KOTOPOT'O ABJISIETCS 3aIIPOC
select * from employee@hr link;
ABJIAETCS MIPOCTHIM.
MoMeHTaIIbHBIK CHUMOK, OCHOBaHHbBIN HA 3aIIpOCe
select dept, max(salary)
from employee@hr _link
group by dept;
CJIO’KHBIM, TaK KaK B HEM UCIOJIb3YIOTCA (PYHKIIUU TPYIITUPOBAHHUS.

C MoMoI1b10 MOMEHTAJIbHOTO CHUMKA B JIOKaJIbHOM 0a3e JaHHBIX OyneT
CO3/IaHO HECKOJIBKO 00OBEKTOB, II03TOMY I10JIb30BaTE/Ib, CO3A0IIMI
MOMEHTAJIbHBIN CHUMOK, JTOoJbKeH uMeTh npuBuiiernu CREATE TABLE,

CREATE VIEW u CREATE INDEX.



" A
MomenTanpable CHUMKH B Oracle

_CI/IHT&KCI/IC co3aaHuia MOMCHTAJIBHOI'O CHUMKA.

create snapshot [umsa_cxemol. Jums crumka

[ { pctfree yenoe | pctused yenoe | initrans yenoe |
maxtrans yenoe | tablespace uvsa_mabauunou_obaacmu
storage pasmep namamu } |

[ cluster umsa xknacmepa (umsa_cmonbuyal,...]) |

[ using index ]

[ { pctfree yenoe | pctused yenoe | initrans yenoe |
maxtrans yenoe | tablespace uvsa_mabauunou_obaacmu
storage pasmep namamu } |

[refresh [{ fast | complete | force } ]

[ start with oama 1 | [ next oama 2 ]]

[for update]

as 3anpoc;



" A
MomenTanpable CHUMKH B Oracle

[Tpumep coznanus MC Ha JIOKaJILHOM CEepBEpeE:
create snapshot emp dept count
pctfree 5
tablespace snap
storage (initial 100k next 100k pctincrease 0)
refresh complete
start with sysdate
next sysdate+7
as select deptno, count(*) dept count
from employee@hr link
group by deptno;



" A
MomenTanpable CHUMKH B Oracle

HpI/I CO3JJaHMHU MOMEHTAJIbHOI'O CHUMKA B JIOKAJIbHOM Oase JaHHBIX CO31aC€TCA.

¢/ Tabamua I XpaHSHHs 3aliCCH, IOJIy4aeMbBIX B PE3YNIbTaTe BHIIOJHECHHS 3a1poca
MOMEHTAJIbHOTO CHUMKA (C uMeHeM SNAP$ umsa_momenmanvroeo cuumka);

¢/ 1npeicTaBjeHHe dTOHM TaOIUIIBI "TOJIBKO /IS UTSHHS ", Ha3bIBAEMOE B COOTBETCTBHUHU C
UMEHEM MOMEHTAIILHOTO CHUMKA;

v/ npeacrasienue, HazsiBacMoe MVIEWS uMs MoMeHTalbHOTO CHUMKA — IS
oOpallleHus K yJaJIeHHOM OCHOBHOM TaOnuile (Miiu TadauiaM). ITO Mpe/ICTaBICHUE
OyJZleT UCIOJIb30BaThCS BO BPEMS pEreHepaliiu.

Jlns Mmogudukauy CHUMKa, HallpUMEp, C 1[I0 YCTAHOBKH YaCTOThI aBTOMATHYECKOTO
n3MeHeHus B 1 yac MokHO Bocnoib3oBaTthkes komanaoi ALTER SNAPSHOT:
alter snapshot emp dept count refresh complete
start with sysdate next sysdate + 1/24;

Jlns ynameHuss MOMEHTAJIBHBIX CHUMKOB IIpUMEHseTcss KoManaa drop snapshot:
drop snapshot emp dept count;



PereHeparyss MOMEHTaJIbHBIX CHUMKOB Oracle

Bo03MOXHBI 1Ba BapUaHTa:
1. REFRESH FAST (ObicTpasi pereHepaius).
2. REFRESH COMPLETE (moanasi perenepanmusi).

Pexum Onucanue
pereHepanuu

COMPLETE TabnuIbl MOMEHTAILHOTO CHUMKA TTOJTHOCTBIO
BOCCTAHABJIMBAKOTCS C MOMONIBIO €r0 3apoca U OCHOBHBIX
TaOJIUII PU KAXKJI0M pereHeparuu

FAST Eciu mpuMeHseTcst MpOCTOW MOMEHTAJIbHBIA CHUMOK, TO IS
MOCBUIKH TOJIBKO TE€X U3MEHEHUM, KOTOPbIE BHECEHBI B €TI0
TaOJIUIy, MOKHO MCIIOJIb30BATh KYPHAI MOMEHTAIbHbBIX
CHHAMKOB

FORCE 3Ha4YeHHE 10 YMOJTYaHut0. ECiii 3TO BO3MOXKHO, BBITOJIHAETCS
osicTpast (FAST) perenepariusi, €ciid HET — MOJIHAS
(COMPLETE) perenepanus




PereHeparyss MOMEHTaJIbHBIX CHUMKOB Oracle

Jl71s1 OBICTpOM pereHepanu HeoOX0AUM KYPHAJ MOMEHTAJbHBIX CHUMKOB (snapshot
log) — 310 TabnuIa, oOecneunBaroas perucTpaluo B MOMEHTATLHOM CHUMKE

W3MEHEHUM, TPOUCIIEAIINX B OCHOBHOM Tabnuiie. MMs xypHaa (TaOauiibl) —
MLOGS wums_ Tabmuiibl.

Komanga CREATE SNAPSHOT LOG. ITpumep:
create snapshot log on employee
tablespace data
storage (initial 10k next 10k pctincrease 0);

M3MmeHeHus B )KypHaI MOMEHTAJIBHBIX CHUMKOB ITOMNAJIal0T C IIOMOIIBIO TPUTTEPA
AFTER tina FOR EACH ROW, xoropsiit HaseiBacTcs TLOGS mms TaOmIuIbL.

B KYypPHAJIC MOMCHTAJIbHBIX CHUMKOB JaHHBIC HAXOAATCA OYCHb HCIIPOJOJLDKUTCIBHOC
BpCMi: 3allMCH BBOJATCA B X KYPHAJI MOMCHTAJIBHBIX CHUMKOB, HCITOJIB3YIOTCA BO
BpCMiA PCIreHCpaAlH, a4 3aTCM YAAJLAIOTCA U3 ) KYPHAJId ABTOMATUYCCKH.



YcoBepiieHCTBOBaHHOE TUpakupoBaHue Oracle

[Tpou3BoauTCS C TOMOIIBIO ABYX cpeacTB Oracle:

.
2.

MHOroabOHEHTCKOTO TUPAKUPOBAHHS.
VY3710B 0OHOBJISIEMBIX MOMEHTAIBHBIX CHUMKOB.

PacnipocTpaneHrue U3MEHEHUN:

l.

HA YPOBHE CTPOK: CEPBEP 3aMUCHIBAET UBMEHEHUS, CACIIAaHHbIE Kaxx1ou DML-
TPaH3aKIMEN, U PACCHUIAET 3TU U3MEHEHHUS B YIAJICHHBIE Y3JIbL.

IYTEM IIPOLETYPHOTO TUPAKUPOBAHUS: TUPAKUAPYETCS BBI30B YIAIEHHOU
IIPOLIEYPbI, BHITIOJHSIOIEH B YIAJIECHHOM Y3JI€ T€ )K€ NU3MECHEHUS, YTO U B
BbI3bIBAIOIIEM.

PaznmnyarorT aCHHXpPOHHOE 1 CHHXPOHHOE PacpOCTpaHEHUE U3MEHECHU.
BHecenue U3MEHEHUN B TUPAXKUPYEMBIE JaHHBIE IPOUCXOAUT B HECKOJIBKO JTAIIOB:

v
v
v

JOKJIBHBIA y3€JI BHOCUT U3MEHEHUS B CBOIO KOMUIO JaHHbIX (OMCO);

JIOKaJIbHBIN y3€J1 3aITyCKaeT OTJIOKEHHYIO TPAH3aKIIUK0 Ha OCHOBHOM Y3JI€;

yepe3 HEKOTOPOE BPeMs JIOKAJIbHBIN Y31 BBIMOJHSIET OBICTPYIO (MJIM MOJIHYIO)
pereHepalfio JIOKaIbHOW KOMMUHU JAHHBIX, IOCJIE YET0 MPUIIOKEHHUE BCETAa MOXKET
IPOBEPUTH, BHITIOJIHEHA JIM MHUITMMPOBAaHHAS UM TpaH3akius. Eciau oHa He
BBITIOJIHEHA, TO MPOUCXOIUT PECTAPT TPAHZAKIIUU U BCE TTOBTOPSETCH.



ANERN

TpeboBanus k pacnpenejgeHHoON 0aze JAaHHbIX

PB/1 nosskHa o0sagarh (TpedoBaHuUS):

JTOKaJIbHBIMU 1 II100ILHBIMU (pacrpeieICHHBIMUA )
cpeactBaMu oocmyna K 0OannviM(CYB/);

€AUHOOOPA3HOU JIOTUKON HNPUKIAOHBIX NpocpaMM BO BCEX
KJIMEHTCKUX TPUIIOKEHUAX Y3JIOB CETHU,

MaJIbIM BPEMEHEM PEAKIIMU HA 3alIPOCHI MOJIb30BATEIICH;

HAJIC)KHOCTBIO, MCKIIOUAIOIICH pa3pyLICHUs Yel0CmHOCHU
cucmemMvl B CIIy4a€ BBIXOJAa M3 CTPOSA €€ OTIEJIbHBIX
KOMIOHEHT(Y3JIOB);

OTKPBITOCTBHIO, MO3BOJISIONICH HapalyuBaTh O0bEM JOKATbHbLX
b/ n 100aBIATh HOBBIEC KIIMEHTCKUE MPUITOKCHUS;



" JE
TpeboBanus k pacnpenejgeHHoON 0aze JAaHHbIX

v DA3BUTOM CUCTEMOM YIPABIICHUS pe3epeHbIM KONUPOBAHUEM U
BOCCTAHOBJICHMS IaHHBIX B CIy4ae COOEB;

v 3BallMIICHHOCTBIO, CIeslIell 3a COOIIOACHUEM HNpUBULIEcUL
docmyna K JaHHBIM;

v BBICOKOH 3((EKTUBHOCTBIO, 3a CYET BBHIOOpA ONTHMAJILHBIX
aJTOPUTMOB MCIIOJIb30BAHHUS CETEBBIX PECYPCOB;

v Da3BUTBIM PEIUIMKAIMOHHBIM MEXaHU3MOM, II03BOJISIOIINM
pa3MeniaTh  OOHOBJICHHBIE  KONMMM  JAHHBIX B  CCTHU
ONTUMAaJIbHEIM 00pa3oM.



"
Ipunauns! nocrpoenus Pb/l

v Munumusayus WHTEHCUBHOCTH OOMEHA JIAHHBIMU (CETEBOTO
Tpaduka);

v OnmumanvHoe pa3sMEIICHUE CEPBEPHBIX W KIMEHTCKHUX
NPUNLONHCEHUU B Cemu,

v /Jlexomnosuyus NAHHBIX HA 4YaCTO M PEIKO HCIIOJIb3yEMBbIE
ceemenmol (I19 TIPABUJIILHOM HACTPOUKH peniukayuu -
pa3MeNnIeHue HanboJIee YaCcTO UCIOJIb3YEMBbIX JTaHHBIX HAa APM
KOHEUYHBIX IT0JIb30BaTEIICH );

v llepuoandeckoe coxpaHeHHWE KOMUW JTAHHBIX U BBHIIIOJHEHUE
OCUCTBUN MO 71000eprcKe UeloCmHOCmy  PacIpeacIeHHON
UHGOPMAYUOHHOU CUCTEMDL.



"
Kpurepuun nocrpoenus Pb/1

v Bcectoponnuil awnanuz wuHPOPMAIMOHHBIX IIOTPEOHOCTEM
npeomemuol obnacmu ¢ BBISBICHHEM O0OBEMOB XPaHUMBIX
JTAHHBIX, UX CIIOKHOCTH, IOCTOBEPHOCTH, B3aUMOCBSI3aHHOCTH.

v MogenupoBaHue MpeAInoIaracMoro CETeBOro Tpaduka Ipu
padote PB/I ¢ paznnmyHbIMH MOJIEISIMU penauxayuy JaHHBIX.

v Knacmepusayus osnemenmos Oanubix W TIPOrpaMM  HX
00paboTKu. Llenb- 70OUTHCS MaKCMMaJbHOM aBTOHOMHOCTH U
CIa00CBA3aHHOCTH KAACMEPOS.

v IlpuBsska xiacmepos NAaHHBIX K 8eposmHbiM TOIb30BATEISIM
nnu APM.

v llogaepkka OTaAJOHHOM KONWM JIAHHBIX M OrPAHUYCHUE
PEIUIMKAIIMOHHOTO MEeXaHUusMa.

v Pa3paborka u peanuzanusi mpaBUI OPUBEICHUS JOKAJIbHBIX U
LIEHTpaJIbHOU b/[ B Henpomusopeuusoe COCTOSTHUE.



AN

KoMmIproTEpHBIE CETH

OcHoBHOE cpencTtBoM nepenadn JaHHbix B MIC - KOMIBIOTEpHBIE CETH,
IOJpa3acisieMble Ha:

HHU3KOCKOPOCTHHIE;
CPEIHECKOPOCTHBIE;
BBICOKOCKOPOCTHBIE.
B cetu ¢ ucnonp3yercs nepeaada JaHHBIX MO:
KOMMYTHPYEMBIM KaHaJlaM CBSI3H;
CIICIIMAJIbHO BBIJCIICHHBIM KaHaJIaM CBSA3H.
Komnvromepnasa cemv - COBOKYITHOCTbh B3aMMOCBA3AHHBIX UE€PE3 KAHAJIBI

nepenadyr  JaHHBIX KOMIIBIOTEPOB, OOECIEUYMBAIONIUMX I1OJIb30BaTEICH
cpeacTBaMu OOMEHa HMHQpOpMAIMe W KOJJICKTUBHOIO HCIOIb30BAHUS

anmapaTHbIX, MPOTPAMMHBIX U HH(POPMAIMOHHBIX PECYPCOB CETH.



AN

JIokajbHBIE CETU

[Io crenmeHW TEPPUTOPUATIBHONM YIAJICHHOCTH KOMIIBIOTEPHBIE CETHU
KJIACCU()UITUPYIOTCS HA:

JIOKAJIbHBIE,
pacnpesieliCHHbIE;
J100aJIbHBIE.

Jlokanvnuovie cemu DBM CBSA3BIBAIOT MOJIB30BATEJICH OJIHOM OpTaHU3AINH,
PACMOJIOKEHHBIX B OJHOM HJIM HECKOJBKUX OJU3JICKAIMMX 3JaHUSAX U
yJIaJICHHBIX JIpYT OT Apyra Ha pacctosHue He Oojbiie 10 kM. JlokanbHbIE
cetn oociyxkuBaroT 10 80%-90% moTpeOHOCTH B Tiepenaye uHGopMaIuu
u Tonbko 10-20% TpeOyroT CBOEro OOCHYyXHWBaHUS PETHOHAIBHOW WIIM
I7100a7IbHOM CEThIO. JIOKAIbHBIE CETH MOTYT UMETh JIFOOYIO CTPYKTYPY, HO
qalie BCEr0 KOMIBIOTEPHl B JIOKAJIBHOM CETH CBSI3aHbl €IUHBIM
BBICOKOCKOPOCTHBIM KaHAJIOM TME€peAauyd JaHHBIX, KOTOPBINA SIBIISICTCS
COOCTBEHHOCTBHIO OpTraHU3alINH.



PernonajbHbIe U I17100aJIbHBIE CETH

Pezuonanvnvie cemu o0ObESIUHSIIOT MOJIBL30BAaTEIICH ropoaa,
00J1aCTH, HEOOJBIIMX CTPAH U B KAYECTBE CBSI3U HCIIOJIb3YIOT
Tele(OHHBIC JIMHUU. PacctossHMe MeEXAy Yy3JdaMHd CEeTH
cocrtasisgeT 10-100 kM.

I'nooanvhuie cemu OOBEIANHSIOT MIOJIb30BaTelIcH,
PACHOJIOKEHHBIX [0 BCEMY MHPY, MCIOJIB3YIOT CIyTHUKOBBIC
KaHallbl CBSI3M, IIO03BOJISIIOIIME COCAUHUTH Yy3JIbl CETH,

Haxosuecsa Ha paccrosuuu 10-15 Teic. KM apyr OT Apyra.



"
[Io cmocoOy  yCTAaHOBJEHHUS  COCAWHEHUH  MEXITY
MOJIb30BaTEIIMU (A00HEHTAaMM) CETH JICNISATCA Ha:

- CE€TM C KOMMYTAaIlM€l KaHaJIOB, XapaKTEePHU3YIOIIUECs
YCTAaHOBJICHUEM NPSAMOM CBA3M C A0OHEHTOM Ha HEKOTOPOE
BpeMs B peeiax o0Ie ouepeau;

- CE€TH C KOMMYTalMel COOOIECHUN, KOTOpbIC
XapaKTEPU3YIOTCS HAJIMYKMEM Y3JIOB KOMMYTAllMH COOOIICHUIA.
JI1ga Takux y3710B O0ECHEUMBAIOTCS TEXHUYECKHE CPEICTBa
NOJIy4YEeHUs M XpaHEHUs cooOmeHu. 3agadya OBM,
HCHOJB3YEMBIX JJISI OTUX LEIeH, - HOJIYy4YUTh COOOIICHHE,
3alIOMHHUTh €r0 W B ClIy4ae OCBOOOXICHHS KaHajla CBS3U C
a00OHEHTOM 110 ONpPEACICHHOMY aJpecy Iepeaarb dTO
COOOIIIEHHE;



= CETHU C KOMMYTallMel MaKEeTOB, MO3BOJISAIONINE JIIMHHOE
COOOIIIEHHE Ha MepeJlarollleM IMYHKTE pa3OuTh Ha ITaKeThl
COOOIIIEHUH C 3aroJIOBKOM, aJpPecOM M KOHTPOJbHBIM
YUCJIOM, a Ha IPUHUMAIOIIEM MNOYyHKTE — COOpKy
COOOIIECHUS 110 UACHTU(PHKATODY.



OCHOBHbIe NOHATUA pacnpeneneHHbIX 6a3
AaHHbIX

Cepgeepom - Ha3bIBaeTCAd IIPOLIECC, OOCITYKHUBAKOIIHMI
MH(pOPMaIIMOHHBIC ITIOTPEOHOCTH KIIMEHTA.

Cepeep, oOecIieUMBAIOILIMI IIOMCK M OOHOBJIIEHHME B 0ase
TAHHBIX HA3bIBACTCSI CEPBEPOM 0Oa3bl JaHHBIX.

Cepeep 0a3z oannvix - CYBJ/], OCHOBaHHass Ha ApXUTEKTYpPE
«KIIUEHT-CEPBEP.

CepBep, 00eCIeUnBaAIOIINN HEKOTOPYIO 00paOOTKY JaHHBIX,
HA3bIBACTCS CEPBEPOM RPUTIOHCEHU.



KnneHT B KNnneHT-cepBepHbIX NC

< IlpuioxeHue, MOOCBUIAIONIEE 3almpoc Ha OOCITYKUBAHUE
CEPBEPOM, SIBIISIETCS KAUECHMOM.

0 3agaya KiavMeHTa B KIMEHT-cepBepHbIX NC:

1). MHULIMAPOBAHUE CBS3HU C CEPBEPOM;

2). ompeJieICHUE BU/Ia 3apoca Ha 00CTyKHUBaHUE;
3). mony4eHue pe3yibTara 00CTyKUBaHUSI;

4). IOATBEPKJICHUE OKOHYAHUS 0OCITY>KUBaHUSI.



OCHOBHbIe NOHATUA pacnpeneneHHbIX 6a3
AaHHbIX

Ecny KIMEHT M CEpBEP paCHoOjararoTCsi Ha pPa3HbIX Yy3jax
JOKAJIBHOM WM DIOOAJILHOM BBIUMCIUTEIBHOM CETH, TO
KJIMEHT-CEPBEPHAA aPXUTEKTYPaA ABIISICTCA PACIPEACICHHOM.

SOL-cepsep — coduparellbHbIN TEPMHUH, OTHOCSIIIUICS KO
BCEM cepBepamM 0a3 JJaHHBIX, OCHOBAaHHBIX Ha SQL.



" EEEN————

Hanbonee nonynspHbie SQL-cepBepbl

CYBI [IponsBoauTEND
Oracle Oracle Corp
M3 SQL Server Microsoft
Informix Informix
Sybase Sybase
DB? BM




S X X X AN

AN

CgoiicTtBa cepBepHbix CYB/]

peanuzanua s paszanudbeix mwiargopm (UNIX, Windows,
Linux);

HaJINYMe aJIMAHUCTPATUBHBIX YTUIINT;
pEe3epBHOE KOMMPOBAHUE U BOCCTAHOBJICHUE JAHHBIX;
00CIyKHBaHUE PEIIUKALUN;

napajieiabHas o0pa0OTKa JaHHBIX B MHOTOMPOIIECCOPHBIX
CUCTEMAX;

nogaepkka OLAP w®  co3maHmsg XpaHWIMINA JAHHBIX
(OLAP-On-line Analytic Processing — omneparuBHas
aHAIIMTHYECKast 00paboTKa JaHHBIX);



v pacnpeAeciiCHHbIE 3alIPOCHl U TPAH3AKIUH;

v UCIIOJIb30BAaHUE CpEICTB [IPOCKTUPOBAHUSA b/l
(YHUBEpCAJIbHBIX WA OPUEHTUPOBAHHBIX HA KOHKPETHYIO
CYBI);

v TOJJEPKKA JOCTYIIA K TaHHBIM yepe3 MHTepHET.
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