AAMUHUCTPUPOBAHME B
MHMOOPMALIMOHHbIX CUCTEMAX

AnvuHuctpupoBanue b/l

Pe3epBHOE KOIIUpOBAHUE U
BOCCTaHOBJIEHHE JITAaHHBIX




Ob6ecnevyeHue 6e30NaCHOCTU AaHHbIX

- s obecriedeHUs COXPAHHOCTHU JITaHHBIX
MH(POPMAIMOHHOTI0 MacCHBa TPEOYeTCsA HATUIHE 10
KpaliHeN OTHOH pe3epPBHOM KOIINU JaHHBIX.

- B pazsingHble IEpHObI X KU3HEHHOTO ITUKJIa 6a3a
JTAHHBIX TPeOyeT BOCCTAHOBJIEHUS JaHHBIX.

- Anmunauctparop b/l momkeH:

s MUHUMH3HUPOBATDH UHCJIO OIIEPAIIMI 10 BOCCTAHOBJIEHHUIO
JTAaHHBIX,

s IIPeAYHpeRAaTh IIPOOJIEMBI 10 UX BOBHUKHOBEHMUS,

s MaKCHMaJIbHO YCKOPHUTh BOCCTaHOBJIEHHE TPHU BOSHUKHOBEHUU
HEII0JIa/I0K,

° B MUHHUMAaJIbHbBIN CPOK BbIIIOJTHHUTD ITPOBEPKY YCIICIIIHOCTH
BOCCTAaHOBJIEHUA JIdHHDbBIX.



Ob6ecneyeHne 0TKa3oyCTOMUYMBOCTH
MH(POPMALIMOHHOI0 XpaHUIULLIA

- 1711 obecrieueHus: OTKa30yCTOMUYHUBOCTH
pPEKOMEH/TYEeTCS:

= ycrnosib3oBanue RAID-maccuB, ob0ecrieunBaroninm
OTKAa30yCTOUMYUBOCTD JUCKOBOU MOACHUCTEMBI;

s ICII0JIb30BaHME allnapaTyphl, 00eCIIeunBaIOIIEeM
3aIIUTY OT CKQUKOB CETEBOTO HANIPSIKEHU S,

s peryJISpHOEe pe3ePBHOE KOIMUMPOBAHNUE JIAHHEBIX.




[peaynpexaeHme HEMCNPABHOCTEN B
paboTe

- OpHa u3 3az1a4y aaMmuHUcTparopa b/l — npenynpexkaeHue
HENCITPABHOCTEHN U pa3pabOTKa CXeMbl UX YCTPaHEHU .
- Kumucie HencmpaBHOCTEN, BO3BHUKAIOIIUX B cucteMe b/I:
° IIOTepsi HHPOpMAaIUU Ha ICcKe ¢ paiiiaMU JaHHbBIX;
s TI0TepsA UHPOPMAIIUU HA JUCKE C )KYPHAJIOM TPAaH3aKIUH;
s TI0TePs HHPOPMAIUU HAa CUCTEMHOM JIVCKE;
= OTKa3 CepBepa;
o CTUXUUHBIE OE€CTBUSI;
o Kpaka JaHHBIX, Kpaxka WH(pOpMaluy;
= Kpaka HOCUTEJIA PEe3E€PBHBIX JJAHHBIX;
- HGHCHpaBHbIﬁ HOCHUTEJIb PE3C€PBHBIX TAHHDBIX;
s HeHCIIPaBHOE YCTPONCTBO BOCCTAHOBJIEHUS TaHHBIX;
o HelpegHaMepeHHasl OIIMOKa MOJIb30BaTE,;
o 3JIOHAMEpPEeHHbIE JeHCTBUA COTPYHUKOB.



OnpegeneHue NoJINTUKU
BOCCTAHOBJIEHMA AAaHHbIX

- IIpu utaHUPOBAHUU IIPOLIEAYP PE3EPBHOTO
KOIMUPOBAHMS M BOCCTAHOBJIEHUA JAHHBIX HE00XOIHMO
OIpeZieJIUTD CIIeAYIOIUEe IapaMeTpPhI:

= KakoBa croumocts npocrosd b/1?

= HeobxoaumocTh ucnosib3osanud RAID-macciuBoOB?

s KakoBO BpeMs HAa BOCCTAHOBJIEHUE JITAHHBIX C PE3EPBHOU KOIUU
b/1?

s [IoMokeT Jin yacToe pe3epBHOE KOIIUPOBAHUE 3HAUNUTEIBHO
COKPATUTh BPeMs Ha BOCCTAaHOBJIEHUE JAHHBIX?

s MIMeloTcs JI B OpTaHU3aluU JONOJTHUTEIbHbIE YCTPOUCTBA
BOCCTAHOBJIEHU S JAHHBIX C PE3€PBHBIX KON ?



ABTOMaTM4YeCKoe BOCCTaHOBJIEHUE

NAHHbIX

JI1s1 o0ecnneueHns 0e3o0macHOCTU JaHHBIX SQL
Server 2005 MOAZIEPKUBAET PEKUMBI
ABTOMATHYECKOTO U PYYHOI'O BOCCTAHOBJIEHUSA
TaHHBIX HA OCHOBeE (PAMJIOB JAaHHBIX, *KYPHAJIOB
TPAH3AKIIUU U UX PE3EPBHBIX KOMUM.



Moaenu BocCTaHOBJ/IEHUA AAHHbIX

@ B SQL Server 2005 1noziep>kuBaTCA TpU
MOJI€JI1 BOCCTAHOBJIEHU S
o Mogesnpb nmosiHoro Bocctanossienud (full);
o I[Ipocrast Mojiesib BoccTaHOBJIEHUA (simple);
o MojiesIb ¢ HEMOJIHBIM IIPOTOKOJIUPOBAHHIEM
(bulk-logged).
® Mogenu onpeeasiioT IIPUHIIUIIBI paOOThI C
»KypHAJIOM TPaH3aKIUH, PETUCTPAIIHIO
TPAH3aKIMH U IIPOIIECC YCeUeHUA KypHaJa.



Moaenb No/IHOro BOCCTaHOB/IEHUA

- Moziesib OJTHOTO BOCCTAaHOBJIEHUA O3HAYAET,
uTO AApO b/l perucrpupyer B KypHaJe
TPAH3aKIIUU BCe OIlepAllUi U HUKOTI/IA HE
BBIIIOJIHAET yCedeHUe *KypPHaJla TpaH3aKIIHH.

- MozgeJsip I03BOJISIET BOCCTaHABJIUBATDH b/l 110 ee
COCTOSAHUA HAa MOMEHT c004.



[ POCTaA MoJdeJib BOCCTaHOBJIEHUA

IIpocTasd Mmo/iesib BOCCTaHOBJIEHUA PETUCTPUPYET
MUHUMYM JaHHBIX O OOJIBIIIMHCTBE TPAaH3aKIINI
1 BBIMIOJIHSAET yCeUeHUe KypHasla TPAH3aKIuU
IIOCJIE€ KAXKIOM KOHTPOJIbHOU TOUKH.

JTa MOJieJIb He MOAAEP>KUBAET pPe3epPBHOE
KOIIMPOBAaHUE U BOCCTAHOBJIEHHE JKypHaJIa
TPAH3aKIIU.

IIpocras Mmozesib BOCCTAaHOBJIEHUA HE MOAXOUT
1A b/l, He JOoIyCKaIoMIUX [OTEPU MOCTETHUX
U3MEHEHU.



Moaenb ¢ HENOJHbIM

MPOTOKO/IMPOBAaHUEM

Mojeib ¢ HeIOJIHBIM IIPOTOKOJIMPOBAHUEM
O3Ha4yaeT, 4To A/po b/l BemeT MUHUMaJILHYIO

pETHCTPAIIIO MACCOBBIX OIlepaluil, TAaKUX KaK
SELECT INTO u BULK INSERT.

Eciu B pe3epBHOU KONINU COAEPKATCA KaKHe-
100 MaccoBble onepanuu, b/l MoKHO
BOCCTaHOBHMTH JO COCTOSIHHUS, COOTBETCTBYIOIIIETO
KOHIIYy PE3€PBHOU KOIMHU KypHaJIa TPaH3aKI[HH.



[TpoCcMOTPp YCTAaHOBNEHHOM MOAENN
BOCCTAHOBJIEHMS

* YCTaHOBJIEHHYIO MOJIEJIb G oo . =

¥ g st - e
BOoccTaHOBJIeHUsI b/l MO2KHO Ep
gps Collation: {Cyrﬁc_GeneraLCl _AS v%
’ eiThissions Recovery model: Simple -
H O CM OTp eTb H a CTp aH I/I u e %‘1 PEdended Properties Compatibility level: [sQL Server 2005 (30) -
CpotlicTBa 0a3bI JaHHBIX ey
E Automatic p
HNJIN BOCIIOJIB30BATBHCA R Gt S o
BaHpOCOM x: f}:::eS istics ;:Zse
Auto Update Statistics Asynchi sty False
& g‘:s:gursoron Commit Enabled False
o SELECT name, . Do G GLOBAL
recovery_model _desc FROM B 0SB - i
sys.databases It . =
RADIO\dima Concatenate Null Yields Null : - Ea:::
TR |
| Numeric Round-Abort False
| m""; - ANSI NULL Default




KoHdurypupoBaHue moaenen
BOCCTAHOB/IEHMS

* Jna usmMeHeHus Mojienu B et e e S o e
BOCCTAHOBJIEeHUA b/] MOKHO B e e e 2
| Object Biplorer = & X | ITDEPT\SQLEXPRES...- SQLQuerylsql | Summary]
BOCH OJIBBOBaTbCH BaHpOCOM zgggn;wiqéxpﬂss e alter database DBO1 SET RECOVERY FULL
il el@ Patabases
ALTER DATABASE | sE |
> ALTER DATABASE dbo1 SET | 35t
RECOVERY FULL | SIMPLE | || &=’
BULK-LOGGED | L
|
|
< n " » @Query ITDEPT\SQLEXPRESS (9.0 SP1) RADIO\dima (53) master  00:00:00 Orows
Ready




Tunbl pe3epBHOro KonuposaHuAa b/l

SQL Server 2005 obecIieunBaeT CAeAYIOIIHIe CIIOCOObI PE3EPBHOIO

KOIIUPpOBaHUA bB/]

Cnocob pesepBHOro OnuncaHune

KONMpoBaHUA

MonHoe MonHoe konunpoBaHue b/

OnddepeHumnanbHoe KonnpoBaHue BCcex CTpaHuL, AaHHbIX, U3BMEHEHHbIX CO BPEMEHU

nocnegHero KonnposaHu4d

Mpynn dannos

MonHOe KonupoBaHWe yKasaHHbIX ¢annos

OnddepeHumanbHoe rpynn
dannos

KonnpoBaHue Bcex CTpaHuUL AaHHbIX YKa3aHHbIX (annoB, U3MEHEHHbIX CO
BpeMeHU nocnegHero KonmpoBaHum

dannoB AaHHbIX

MNonHoe konupoBaHue dhannosB AaHHbIX

OnddepeHunanbHoe
dannoB gaHHbIX

KonnpoBaHue Bcex CTpaHUL AaHHbIX YKa3aHHbIX (bal‘;U'IOB, M3MEHEHHbLIX CO
BpeMEHN NocnegHero KonnMposaHmn

XKypHana TpaH3akuum

KonupoBaHne akTUBHOM 4YacCTu TpaH3aKuni

MoMeHTanbHas apxmBauus

MonHoe konupoBaHuna Bl ¢ ncnosib3oBaHMEM crneunasnbHOro
obopynoBaHuns




[lonHoe pe3epBHOe KonnpoBaHMe b/l

« IIpu mosiHOM pe3epBHOM KonupoBaHuu b/l konupyrorca Bece
BKCTeHTHI b/l, B TOM unciie u3MeHeHUA BHECEHHBIE BO BpeMs ee
II0CJIEJHETO PE3EePBHOIO KOIUPOBAHUA.

- KonupyroTcs Bce Iob30BaTeIbCKIE JaHHbIE U 00BeKTHI B/I,
cUCTeMHBIe TaOJINIIbI, MHAEKCHI U ITI0JIb30BaTeIbckue B/I.

= [lostHOE pe3epBHOE KOMUPOBAaHME IPUMEHNMO /1715 JII000M MOJIEI!
BOCCTAHOBJICHUA JaHHBIX

- IlepBoe mOJIHOE pe3epBHOE KONIUPOBAHUE PEKOMEHIYEeTCA
BBITIOJIHATH I10CJIE IIePBOHAYAJIBLHOTO 3anosiHeHusd b/l.

- BoocsiezictBuu mosiHOe KOMUPOBAHUE BBINIOJIHAETCA IPU BBOJIE
60J1bITIOT0 0ObeMa JaHHBIX.

- basoBasdg KoOMaH/1a BBITIOJIHEHUA PE3E€PBHOIO KOIIUPOBAHUA:

» BACKUP DATABASE database_name TO DISK = ‘disk\directory\file’
WITH INIT



InddepeHumanibHoe pe3epBHoe
KonupoBaHue b/l

[Ipu puddepeHnnaabHOM KONUPOBAHUM b/ KONMPYIOTCA BCE 9KCTEHTHI,
W3MEHEHHbIE C II0CJIEIHETO II0JIHOTO PE3E€PBHOT0 KOMMUPOBAHUA. DTOT
IIpoIlecc BKJIIOYAET B cebs KonmpoBaHue b/l oTpakaeT TOJIbKO caMble
IIOCJIeJTHUE U3MEHEHUA TaHHBIX.

OcHoBHas 1esb U PepeHIaTbHOTO PE3EPBHOTO KOTUPOBAHUS —
YMeHblUUeHUe YUCAA Pe3ePBHBIX KONUIL HYPHAAA MPAH3AKUUILL
HeobxX00UMbBLX 011 B0OCCMAHOB/1eHUS OAHHDbIX.

HuddepeHnuaabHOEe KONIUPOBaHUEe TPeOyeT MeHbIIle BpeMEHHN U MeCTa Ha
HOCUTEJIE.

JI14 yBesimdeHus CKOpOCTU quddepeHInaabHOTr0 KomupoBanuda SQL
Server mpocje;XKuBaeT Bce U3MEHEHUs B 9KCTEHTAX, KOTOPbIE IIPOU3OIILIH C
MOMEHTA IOCJIeIHEr0 pe3epBHOro konuposanuda b/l. Takue nsmeHeHus
OTpaKaloTcs Ha cmpaHuue kapmuwt usmerneruil (DCM).

bazoBasa komaHa BBIIIOJIHEHUS KOITUPOBAHHA:




Pe3epBHOe KOMMpoBaHME XypHasia
TPaH3aKLMM

PezepBHOE KOUPOBaHUE 3aKJIIOUAETCA B MOCIE€0BATEIBHOM 3aIIMCH BCEX
3aperuCTPUPOBAHHBIX TPAH3AKIIUN C MOMEHTA MOCJIETHETO PE3EPBHOTO
KOITMPOBAHUA KypHaJa.

Hcriosip30BaHue PE€3E€PBHLBIX KOITUH KYPHaJjia I103BOJIAE€T BOCCTAHOBUTD
AaHHbIE 10 COCTOAHHNA Ha OIIpeAc/IEHHbIM MOMEHT BPDEMECHMU.

CKOPOCTb BBITIOJIHEHWS PE3EPBHOTO KOIIMPOBAHUA AKypPHAJIA 3ABUCHUT OT
CKOPOCTH TPaH3aKI[UH, UCII0JIb3yEMON MOIEIM BOCCTAHOBJIEHUA U OT
obbeMa orepaui.

Pe3epBHOE KOMUPOBAHUE KypHaJia TpPAaH3aKIIUU OTHOCUTCS K aKTUBHOU
yacTu KypHasa. [lociie 3aBepiiieHns pe3epBHOT0 KOIMMPOBAaHUS KypHaJia
tpaH3akuu SQL Server 2005 yaaiseT Bce BUPTyaibHble palIbl ;KypHaJa,
KOTOPBIE HE CO/ieprKaT aKTUBHYIO YaCTh »KypHaJia.

bazoBas KoMaH/ia BBIIIOJIHEHUA PE3EPBHOI0 KOIMMMPOBAHUA KypHaIa
TPpaH3aKIUU:



Pe3epBHOe KonnpoBaHMe danna U
rpynnbl ban/ioB

Pe3epBHOE KOIIMPOBAHME I'PYIIILI (palJIOB — aIbTEPHATUBHBIU
METO/I IOJTHOMY Pe3€PBHOMY KOITUPOBAHMUIO.

[Ipu pe3epBHOM KONMUPOBAHMHY (haiiia UK IPYyIbl HanyioB
CO3AeTCsA pe3epBHAA KOIMA OT/IEJIBHOTO (hanjia JaHHBIX WA
IpyIIbI (paiia.

[Ipu TakoM KONIMPOBAHUM TPeOYeTCsI MEHbIIIE BpeMeHH 1 00beMa Ha
HOCHUTeJIE.

Wcnonpayerest s 6osbinux B/, Kak mpaBusio, janHbie B B/
pas3iesIAITCA Ha JIB€ KATeTOPUU — YaCTO U3MEeHsAeMble JaHHbIE U
JITaHHbIE, U3MEHEHUA KOTOPBIX PEIKU UJIU OTCYTCTBYIOT.

[Ipu Takol CTPYKType IaHHBIX Pe3ePBHOE KOIIMPOBAaHUE Yallle

BBITIOJIHSIETCA JJ1A (PAlijIOB WU TPy (palijioB ¢ YaCTO U3MEHIEMOU

nHoOpMaIueu.

(]:i))&%OB&H KOMAaH/Ia BBIIIOJTHEHUS PE3€PBHOI0 KOMUPOBAHUSA I'PYIIIHI
auJIoB:




Tunbl BOCCTAHOB/IEHMA AAHHbIX

Tuun BOCCTaHOBNIEHUSA OnucaHue

MonHoe BoccTaHoBeHMe | BocCTaHOBNEHME C MOMOLLbIO MOSTHOWN pe3epBHOM
B konuwn B, nocnegHen anddepeHUnanbHOU KOMUU U
BCEX pe3epBHbIX KOMWUW XypHana TpaH3aKkumm

BocctaHoBneHue no BoccTtaHoBneHue Bcen B/l, N0 COCTOAHUIO Ha
COCTOSAHMIO Ha onpeneneHHy AaTty C UCNOSIb30BaHMEM MOJTHOM
onpeaenieHHyto aaty MHMOPMaLMN O TpaH3aKUUAX B pe3epBHON KOMuUu

XYpHasna TpaH3akuun n konun B

BoccTtaHoBneHne cdavna | NosiHoe BoCCcTaHOBNEHME halna C UCMOSIb30BaHUEM
nnn rpynnel pannos pe3epBHbIX KONUN dawnna, nocnegHen
anddepeHumanbHOM Konnm danna n Bcex Konumm
XYpHasa TpaH3aKuum

BoccTtaHoBneHue ao BoccTtaHoBneHune bl Ao onpeneneHHOro CoOCTosaHUSA C
3ajaHHOMN TpaH3aKuUuu MCNOSIb30BaHMEM NOSIHON MHdOpMaLUMM O
TpaH3aKUMsaX, @ TaKxXe pe3epBHbIX Konun b




[lpouyecc BoCCTaHOB/IEHMA AAHHbIX

* SQL Server 2005 nogzep:KuBaeT /iBa TUIIA
BOCCTAHOBJIEHUS JaHHBIX:

s ABTOMATHYECKHUM IIPOIECC, KOTOPHIN 3aIyCKAETCs
Ipu KaxxkaoM 3amycke SQL Server;

s IPOLIECC PYYHOT'O BOCCTAHOBJIEHUA JAHHBIX,
MHUIUUPYEMBIH II0JIb30BaTEIEM.



ABTOMATHUYECKMM MpoLecc
BOCCTAHOBJ/IEHUS JAaHHbIX

- 3ajaua aBTOMaTHUECKOTO ITPOIlecca BOCCTAHOBJIEHUS IAHHBIX —
rapaHTHPOBAHHOCTH JIOTHUECKOH 1EJIOCTHOCTU JIAHHBIX B KA 101 B/
IIocJie 3aIycKa cepBepa.

- B aBTOMaTH4eCKOM HPOIlecce UCTOJIB3YIOTCS NH(pOpMaIua U3 aKTUBHOU
YaCTH KypHaJia TpaH3aKIUM Kaxaou b/l.

* AHaJIM3UPYIOTCA TPAH3AKIUH, 3aPETUCTPUPOBAHHbBIE C MOMEHTA
II0CJIeJHEN IPOBEPKU 11eJI0CTHOCTU B/I.
= SQL Server onipenesisieT Bce MOATBEPKAEHHbIE TPAH3AKIIUU U BBIMIOJIHAET UX
IIOBTOPHO, 3aTEM BbIJICJ/IACT BCE€ HEIIOATBEPKACHHDBIC TPAaH3aKIINH 1 OT MEHAECT
HUx.
- B nporecce nmpoBepku SQL Server ripoBepsieT ccTeMHBIE 0a3bI IAaHHBIX B
caeayrolel mocaeaoBaTesbHOCTH: master, model, msdb, a Tak:ke B/]
IIyOJINKyeMble JIJIsl peIUTUKAIUM, 3aTEM Bce MoJib3oBaTtesibekue B/I.

B xoHIIe mporecca yaassieTcs 1 BHOBb co3gaercs: B tempbd.



BoccTaHOB/IEHME AAHHbIX BPYYHYIO

IIpu BoccraHoBsieHUU b/l BpyUHYIO UCIIO/IB3YIOTCA OHA
1au 0oJsiee pe3epBHbIe Konuu b/l 1 BbIOIHAETCA
IIpoleaypa MOJTHOrO UJIX YaCTUYHOTO BOCCTAHOBJICHUA
JIAHHBIX.

IIpu BoccTaHOBIeHUH 0a3bl JAHHBIX /10 COCTOSIHUS, B
KOTOPOM OHA HaXO[ujach K MOMEHTY 3aBepIIEeHUsA
IIOCJIETHETO PE3EPBHOTO KOMMPOBAHNUSA KypHaJIa
TPaH3aKIUH, TO HAUMHAIOT C IOCJIe/THEN TTOTHOH
pe3epBHOM Konuu b/I.



BoccTaHOB/1IEHME AAHHbIX BPYYHYIO
(AMddepeHLmasibHOE KONMPOBaHME)

- [Ipu ucnosp3oBannu AUP@PEePEHINATBHOTO
KOIMUPOBAHMA, HEOOXOAUMO BOCCTAHOBUTD
nNocjaeHI0I nuddepeHINATBbHYIO
pe3epBHYIO KOIIHUIO.

» 3aTeM BOCCTAHABJIMBAIOTCS BCE PE3EPBHbIE

KOIINHA KypPHaJia TpaHBaKHI/II/I

° B mporrecce BOCCTaHOBJIEHUSI ITOCTIE/THEN PE3EPBHON KOTINU
»KypHasia TpaH3akinui SQL Server mo3BoJiseT BHIIOJIHUTD
BOCCTAHOBJIEHME JIAaHHBIX BPYYHYIO U B IIpoIecce
BOCCTAHOBJICEHUA BBITIOJIHAETCA IIOBTOP MOATBEPKIEHHBIX
TPaH3aKIIUU U OTMEHA HENO/ITBEP-K/IEHHbIX.



BoccTaHoB/1eHUE AaHHbIX MO COCTOAHMIO HA
onpeZleNEHHbIM MOMEHT BPEMEHM

© Ecau TpebyeTcs BOCCTAaHOBJIEHHE JAHHBIX HA ONpe/ieIEHHBIN MOMEHT
BPEMEHU, TO BO3MOKHBI CJIEAYIONMIEe BADUAHTHIL:
° BOCCTAaHOBJIEHUE BI[ 10 COCTOAHUA HA onpeﬂeneHHmﬁ MOMEHT BPEMEHU,;
o BoccTaHoBjieHUE B/l 70 onpe/iesieHHOTO MecTa B KypHaJie TPaH3aKI[UU.
JIJ1 BOCCTaHOBJIEHUS JAHHBIX 10 COCTOSTHUIO HA ONpEleIEHHBIM MOMEHT
BPEMEHHU CJIEZYET UCIIOJIb30BATh IIOJIHYIO pe3epBHYI0 KOonuio b/I.

3aTeM HEOOXOIMMO BOCCTAaHABJIUBATh PE3EPBHBIE KOIIMHU KypHaJsia
TpaH3aKIUH K BBIOpAHHOMY MOMEHTY BPEMEH.

IIpu BoCcCTaHOBJIEHUH IIOC/IETHEN Pe3EePBHOM KOIUY YCTAaHABJIUBAETCS CPOK
BOCCTAaHOBJIEHUS BHYTPH JJAHHOU pe3epBHOU KOIIMU U BEIOUPAETCA pexcum
80CCMAaHO0B./1eHUS 00 YKA3AHHO20 CPOKA.

o Z[.TIH BOCCTAHOBJICHUA JAaHHBIX 0 OIIpEeAE/IEHHOTO COCTOAHUNA, H€O6XO,Z[I/IMO
pa3MeIaTh B X KYPpHaJI€ TpaH3aKIINUU CIIENHAa/IbHbIE METKH.
® I[Ipu nobapsienun Takou MmeTku B Tabauiy b/l msdb BHOCSATCA COOTBETCTBYIOIIAS

3anucek. B Iponecce BOCCTaHOBJICHUA MOKHO BOCCTAHABJINBATDb IAHHbIE /10
orpeae/JjIeHHON OTMETKU.



[lhaHMpoBaHMe nNpoueayp pe3epBHOro
KOonMpoBaHUA 6a3 JaHHbIX

[Ipu mraHUPOBaHUM IIPOLIEAYP PE3EPBHOTO
KOIIUPOBAHUA PEKOMEH/1YETCS BBIIIOJIHATD
apxuBupoBaHue Bcex b/l, KoTopbie TPeOYIOT IIOJIHOTO
BOCCTaHOBJIEHUSI OCJIE JIIOOBIX COOEB.

O0s13aTeIbHO HEOOXOIMO MOJIHOE PE3EPBHOE
KonuposaHue b/l master.

Hpyras cucremuas b/l — msdb cozmep:xut nadopmaIuio
o pabote areHTa SQL Server, perno3utapuil CayKObI
Meta Data Services, a Tak»ke apXHB BCeX BBIIIOJTHEHHBIX
oIepaly pe3epBHOro konupoBaHus b/I.



Pa3paboTKa 1 peanunsaumsa njaaHa BOCCTAaHOBJIEHMS
NAHHbIX

 Il;maH pe3epBHOr0 KOMUPOBAHUA U BOCCTAHOBJIEHUA JTAHHBIX
Tpe6yeT
OnucaHusd Kaka0Tr0 YCTaHOBJIEHHOTO sk3eMIuisapa SQL Server 2005,
ykazaB: Bepcuio OC, ycTaHOBIEHHbBIX ITIaKETOB OOHOBJIeHUs, Bepcuio SQL
Server, uMeHa (baf/’UIOB »KypHaJia TpaH3aKIUU U JaHHbBIX, UMeHa
CEPBEPOB, ceTeBble OMOINOTEKU, UM YUETHOU 3aIIMCH, UCIIOJIb3yeMOU
cIy>kK0amu;

o Onucanue B/l, yacToTy apxuBHpOBaHUs, YKa3aHHE IPUYHHBI BHIOOPa
criocoba apXuBHUPOBaHUS;

= CreneHb AdBTOMAaTHU3allM11 BOCCTAHOBJIEHUA JdHHBIX (pacrmcaHI/Ie
BOCCTAHOBJIEHUA JAaHHBIX N3 PE3E€EPBHbLIX KOHI/II/I);

: OnpeneﬂeHHe JINIDA, OTBETCTBEHHOI'O 34 PE3E€PBHOE KOIIMPOBAHHUE;

s OmpesiesieHre KaKUM 00pa30M BBIIOJIHSETCS IIPOBEPKA KauecTBa
BBITIOJIHEHH A OIlepaliiii BOCCTaHOBJIEHUA ITaHHBIX;

> BpIOOp MecTa /151 XpaHeHU A HOCUTEISA Pe3ePBHOM KOMUHU TaHHBIX;
o OQmpenesieHNe CPOKOB XpaHEHHUSI HOCUTEIEN PE3EPBHBIX KONNU JIaHHBIX;

> JIOKyMeHTHPOBaHHE MPOIECCOB CO3/TaHHU KOITHUH 1 allllapaTHOTO
obecrieueHus1 cepBepa.



Hocutenu u yctponcTBa pe3epBHOIO
KONMMpPOBaHMUS

© Ilpu onrcaHNM IPOIECCOB PE3EPBHOTO KOIIMPOBAHUA U BOCCTAHOBJICHUA
JIAHHBIX UCIIOJIb3YIOTCA CIEAYIOIe TEPMUHBIL:

° pe3epBHAaA KONMUA - IIOJHAA WA YacTU4YHasA konud b]l, »KypHasia TpaH3aKIIui,
(paria wau rpymnnsl Panios;

° YCTPOMCTBO PE3€PBHOr0 KONMUPOBAaHMA — (pusrueckui $han wiun
JIEHTOUYHBIN HAKOITUTEb, UCIIOJIb3YEMBbIH JIJIs 3alIUCH PE3EPBHOMN KOIIUU

o (paiy1 pe3epBHOU Konmuu — Gaiiy c HAbOPOM pe3epPBHBIX KON,

° HOCHUTEJb Pe3€PBHOMN KONMUU — QU3NUECKUN HOCUTED, HA KOTOPOU

COXPAHAIOT HAaOOP Pe3ePBHBIX KOITHH C UCIIOJIb30BaHueM (aiiyia pe3epBHOU
KOITNH;

o HAOOP pe3epPBHBIX KOMMUM — pe3epBHAs KOIIHsI, CO3/IaHHAasI 3a OHY OIEPAITUIO
pPEe3epPBHOTO KOITMPOBAHUS;

° ceMeHCTBO HOCUTEJIEN — Bce HOCUTEIU B HabOpe HOCUTEIeN, 3aTICAaHHbIE
OJTHUM YCTPOMCTBOM JIJISI OJTHOTO Habopa pe3epBHBIX KOIHH;

° 3ar0JIOBOK HOCUTEJIA — IIPENOCTABIIsIET MH(POPMAITUIO O COAEPKUMOM
HOCHUTEJIA;

o HAaOOP HOcCHUTEJIEeH — Bce HOCUTEIIH, 3a/IeHICTBOBAHHbBIE B OIIEpAIIUAX PE3EPBHOTO
KOITMPOBAHUA.



Bbibop HocHTENA pe3epBHOU KOMUU

- HocuresieMm pe3epBHON KOIMUU MOXKET OBbITh:.

s JIEHTOYHBbIE€ HOCUTEJJIU (CTPUMEPHI) —
TPAAUIIMOHHOE CPEACTBO BHIIIOJIHEHUS
pe3epBHOI0 KonupoBaHusi. OCHOBHOU HEJOCTATOK

— MeJIJIEHHOE BBIIIOJTHEHHE ONePaIltil pe3ePBHOTO
KOIINPOBAHUS.

= JInmck — 6oJiee yioOHOE CpeACTBO PE3EPBHOIO
KOIIMPOBaHMs, OJJHAKO CTOUMOCTb XpaHEHU S
JTAaHHBIX OOJIBIIIE, YEM IIPH KUCIIOJIb30BaAHNH
cTpUMepa.



Co3aHMe NOCTOSAHHbIX YCTPOUCTB pe3epBHOI0

KOMMPOBaHMUA
- B mporecce pabotsl ¢ SQL Server oo =T
2005 MOKHO CO31aTh OJHO WJIN o Ssow - B
HECKOJIBKO IIOCTOSIHHBIX YCTPOMCTB =
pPE3epBHOI0 KOIIMPOBAHUA. o =
° I[]] q COBHaHH q YCTpOﬁCTBa @ File: c:\Program Files (x86)\Microsoft SQLServer\MSSQLJ\MSSQL\Ba:[Z]

PE3ePBHOTO KOITMPOBAHHUS
cpeacrtBamu SQL Server Management
Studio ucrosib3yeTcs KOHTEHHED
Server Objects u mayee Backup

Device.
o C 1IOMOIIbI0 KOHTEKCTHOI'O MEHIO Connection
Server:
BbhIOUIpaeTcs MyHKT — New Backup IDEPT\SaLEXPRESS
Device. rtycead
= OnpenesseTrcsa JIOTUYeCKoe UM S
YCTPOMCTBA U UM JIEHTOUHOTO o e
HAKOIIUTeJd WK daiiia.
|




Co3/JaHMe YCTPOUCTBA PE3EPBHOr0 KONMMPOBAHMA C
MOMOLLbIO XpaHUMbIX NpoLeayp

- Co3paHue yCTPOMCTBO Pe3ePBHOI0 KOMUPOBAHUS C
IIOMOIIbI0 CUCTEMHON XPaHUMOU IIPOLEAYPHI
sp_addumpdevice:

» sp_addumpdevice ‘disk’, ‘FULLBackupDevice’,
‘C:\DB\MyBackup.bak’ — gj1a ucrionp3oBanus (aiiyia Ha JUCKE;

» sp_addumpdevice ‘tape’, “TLogTapeBackupDevice’, ‘\\.\Tapeo’ —
JUISI IICIIOJIb30BAHMS JIEHTOYHOT'O HAKOIINTEJISA C HOMEPOM O;



YnpaB/sieHue yCTpoMCTBaMM peE3EPBHOIO
KOMMPOBaHMA C MOMOLLbIO XPAaHMMbIX NPoLEeAyp

- J1J1 IpoCMOTpAa CIIUCKA YCTPOMCTB PE3EPBHOTO
KONMPOBAHUS UCHOJIb3YIOT CUCTEMHYIO XPAHUMYIO
npouenypy sp__helpdevice.

- YaajieHHe YCTPOMCTBO PE3EPBHOIO KOIIMPOBAHUS
OCYILIECTBJIAETCS C IOMOIIBIO CHUCTEMHOMN XpaHUMOU
npouezxypbl sp_dropdevice.

s sp_dropdevice FullBackupDevme — yAamnaer YCTPOMCTBO, HO
coxpaHseT (paus ¢ pe3epBHOU KOIHEH;

= sp_dropdevice ‘FullBackupDevice’, ‘DELETE’ — ynanser
YCTPOUCTBO U (pailyl pE3EPBHOM KOIIUU C HUM CBSA3aHHBIM.



Pe3epBHOE KonMpoBaHue 6a3 JaHHbIX

- Pe3epBHOE KOIIMpOBaHUE 5 e b Do 1 e
MO>KeT OBITH BBIIIOJIHEHO Som Ao e
cpencrBamu SQL Server = - )
Management Studio c oo o -

Backup component:

IIoMoOIIbI0 KoMaHabl BackUP i

() Files and filegroups:
KOHTEKCTHOTO MeHI0 0a3bl =
Name: DBO1-Full Database Backup
HaHHbIX. Description:
Backup set will expire:
After: |0 ﬂ days
Connection © On: (27.09.2008 |
Server: Destination -
ITDEPT\SQLEXPRESS
Connection:
RADIO\dima

4 View connection properties
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Ready




Pe3epBHOe KonnpoBaHue C
MCMNoib30BaHMeEM onepaTtopoB Transact-SQL

© JI1s co3maHus pe3epPBHBIX KON MOTYT ObITh
ncrnosab3oBadbl kKoMmaHAbl BACKUP DATABASE u
BACKUP LOG.

© IlonHoe pe3epBHOE KOonmMpoBaHue b/l ocyiecTBiisgerca ¢
IIOMOIIIBIO CJEAYIOIEN KOMAH/IbI:
- BACKUP DATABASE Northwind TO DISK =
‘C:\DB\Northwind.bak’
© Cnenyromuyun oriepaTop CO34aeT PE3EPBHYIO KOIIHIO HA
ycrporictBe NWFullBackup u nipoBepsier ee:

- BACKUP DATABASE Northwind TO NWFullBackup RESTORE
VERIFYONLY FROM NWFullBackup



Pe3epBHOe KonmnpoBaHMe C
MCNoIb30BaHMEM onepaTtopoB Transact-SQL

- Crenmyrormiast KOMaH/ia CO3/JaeT Pe3ePBHYIO KOITHIO HA YyCTPOHCTBE
NWFullBackup, naunaausupyercs HOCUTEb, CO3/IaeTcsi Habop
nocuresieit NWBackups ¢ onucanune Media for Northwind Database
1 co3zaeTrcs Habop pe3epBHBIX Komuii FullNWDatabaseBackup#1.
ITpu 5TOM BBIBOAUTCS COODIIEHIE O BBIIIOJTHEHUH KAXKABIX 25%
oIeparui:

» BACKUP DATABASE Northwind to NWFullBackup WITH FORMAT
MEDIANAME="NWBackups’ , MEDIADESCRIPTION=‘Media for

Northwind Database’, NAME=* FullNWDatabaseBackup#1’,
DESCRIPTION="..’, STATS=25



Pe3epBHOe KonMpoBaHMe C
MCNoIb30BaHMEM onepaTtopoB Transact-SQL

- Creqyromuu mpuMep Co3/1aeT pe3ePBHYIO KOIINIO Ha
nByx ycerporicrtBax NWDevicel u NWDevice2. I1pu
BBIIIOJTHEHUH PE3E€PBHOI0 KOITMPOBAHHUE IIPOBEPSIETCS
Hasmmure MeTku Media set for Northwind Database
Backups:

= BACKUP DATABASE Northwind TO NWDevice1, NWDevice1

WITH MEDIANAME=‘Media set for Northwind Database
Backups’



Pe3epBHOEe KonmnpoBaHue C
MCMNoJIb30BaHMEM onepartopa Transact-SQL

 Jlia BeinosiHeHUA [UuddepeHUaIbHOTO PE3EPBHOI0 KOITUPOBAHUA
ucnosbdyerca aprymeHT WITH DIFFERENTIAL:
s BACKUP DATABASE Northwind TO NWDiffBackup WITH
DIFFERENTIAL
« JIJ1s1 BBITIOJTHEHUA KOITMPOBAHUA (PANUJIOB WUJIX IPYyINbI (PAUIOB
ncrnoabdyercd aprymenT FILE=numsa_ danna nimn
FILEGROUP=ums_ rpynnsl_ ¢anios
s BACKUP DATABASE Northwind FILEGROUP=‘SECOND_FG’ TO
NWFGBackup
» JIJ1s1 BBITIOJTHEHUA PE3E€PBHOTO KOIMTMPOBAHUA KypHaIa TPAH3AKI[UU
ncnosbdyercsa komanga BACKUP LOG:
s BACKUP LOG Northwind TO NWLogBackup
- Apryment WITH NO_TRUNCATE He ycekaeT a1 TpaH3aKIIUU
IIPU BBIIIOJIHEHUU PE3€PBHOTO KOIIUPOBAHUA.



[TocsiegoBaTE/IbHOCTb BOCCTAHOBJIEHUSA
TAHHbIX

[Ipu BOCCTaHOBJIEHUH JJAHHBIX HEOOXOZMMO OIIPEIETUT
TI0CJI€ZI0BATEIbHOCTD UCIIOIb30BAHN sl PE3EPBHBIX KON
(palIOB JAHHBIX U KYPHAJIOB TPAH3AKIINH.

IIpu BBITIOJITHEHHUU PE3EPBHOI0 KOIIUPOBAHUA WUJIH
BOCCTaHOBJIeHHUSI JaHHBIX SQL Server 2005 3al1CbIBAET
BCe JIeTaJIu UCTOPUH TaKUX ollepaliiil B 0a3y JJaHHBIX

msdb.

IIpu BoccTaHOBJIEHUU JaHHBIX cpeactBaMu SQL Server
Management Studio cucrema obpartaercs k 3anucaMm b/1
msdb u coobiaeT xkakue danibl H606XOZ[I/IMI>I TUIS
BOCCTAHOBJIEHUS JaHHBIX I10JIb30BaTebckon b/I.



[lochnepoBaTe/IbHOCTb BOCCTAHOBJIEHUA
NAHHbIX

© Ecinu oTCcyTCTBYET aKTyasibHAsA pe3epBHaA KouAa b/l
msdb uiu B/ BocctanaBimBaeTcs Ha APYTroM
sk3eMILIsipe SQL Server, Heo6X0AUMO HCIIOJIH30BaTh
pe3epBHbIE KOIIUU I10JIb30BaTEJbCKUX b/l /1714
BOCCTAHOBJIEHUA UCTOPUH PE3EPBHOTO
KOITUPOBaHUA B 0a3bI JaHHBIX msdb.

@ Ilocsie BRIIIOTHEHUS JAHHBIX OE€paIiiu
BoccTaHoBieHUsA mSsdb, MOKHO OIIpeiesiuTh
OIITUMAJIbHYIO II0CJIEA0BATEIBHOCTh BOCCTAHOBJIEHUA.



[IpoCcMOTP COAEPKMMOro YCTPOUCTBA
pe3epBHOro KonMpoBaHUS

* JlJ1s1 IPOCMOTPA COZEPIKUMOTO (3 Svc Dovee Wiy ol
YCTPOUCTBA PE3€PBHOTO KOMUPOBAHUSA S Som + Dt
cpeacrBaMu SQL Server Management ]
Studio, HE06XOAMMO PACKDPHBITB = .
OTKPbITHb KOHTef/’IHep c.eat:;: ‘ s
Server Object\Backup u BriOpaTh Veso e
Heo0X0/IMMO ycTpoicTBO. C TOMOIIIBIO .
KOHTEKCTHOTO MEHIO BbI3BaTh CBOMCTBA Meda oty cour :
yCTpOMCTBA.

... Ser.. Dat.. Posi.. Date Size Use... Expiral
ITD.. DBO1 1 2750 b2 BAC

- C momomplo ykazaresnsas Media

Contents, MOXHO TPOCMOTPETH
co7iepKIMOe JAaHHOTO YCTPONCTBA. s

ITDEPT\SQLEXPRESS

RADIO ima

33 View connection properties
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R —
OnepaTtopsbl Transact-SQL Ans

BOCCTaHOBJIEHNA UH(POPMaLUHNA

KomaHpa OnucaHwue

RESTORE [MonyyeHne nHgopmaunm o HasBaHUN 1 onMcaHum Habopa
LABELONLY HOCUTENEN

FROM ...

RESTORE BocctaHoBneHne nHdopmauum o Habope pe3epBHbIX
HEADONLY KOMWUK, BKIOYasa UMS U ONUCaHUE Kaxaoro Habopa Ha
FROM ... OoTAesibHOM ycTpoucTtee. Kpome Toro, BOCcCTaHaBIMBaETCS

LSN, ncnonbdyembln Anga onpegeneHuns
nocnenoBaTenbHOCTU BOCCTAHOBIIEHUS.

RESTORE [MTonyyeHne cnucka oannos AaHHbIX U XXypHasroB
FILELISTONLY | TpaH3akumn, Bxogawmx B Habop pe3epBHbIX KOMUMN.
FROM ...




BocctaHoBneHue Bcen b/1 npu
NOBpPEXAEHMU AMUCKA

- Ilpu moBpesxzieHnu Aucka ¢ paiaaMu JaHHbIX,
CBsI3aHHAs ¢ 3TUMU AaHHBIMU B/l OyzmeT obo3HaUeHa B
SQL Server Management Studio kak nodo3pumeavHas
(suspect).

s [Ipu oOHapykeHuH nogo3purterbHou B/] HE0OX0qMMO

HEMeJJIEHHO CleJIaTh Pe3EPBHYIO KOIIHMIO KypHasia TpaH3aKIUN
0e3 ycedeHUs U JIMIIb IIOTOM HadaTh BOCCTAaHOBJIEHUE JITaHHBIX.

- Ecau OyzieT co3aHa pe3epBHAsA KOIUA KypHasa
TpaH3aKIUH C UCIIOJIb30BaHHeM pexxkuma Without
Truncation BO3MO:KHO BOCCTAHOBJIEHUE JTAHHBIX /10
MOMEHTA MOBPEXKAEHUA AUCKA.



BocctaHoBneHue Bcen b/l npu
NOBPEXAEHUMN AUCKA

- Ilocse co3paHus pe3epBHOU 3 Restore Dotabase DB01 ] e
KOMUU KypHaJyia TpaH3aKIIUU Sé"‘ina';" Ssew - v
HeoOX0MMO 3aMEeHUTD et e
HOBpe}KﬂeHHI)If/’I JIHCK. Select ortype the name of a new or existing database for your restore operation

» J1J1 BBIIIOJTHEHUA e e 9
BOCCTAHOBJIEHUS B KOHTEHHEPE P —
Databases BriOupaercs Do
HeoOxonmuMasa b/l 1 ¢ moMoOIIbIo S — =

KOHTEKCTHOI'O MEHIO
3amyckaeTcsa koMaHzaa Restore
Database.

Connection
Server:
ITDEPT\SQLEXPRESS
Connection:
RADIO\dima
37 View connection propetties
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BocctaHoBneHue Bcen b/l npu
NOBpPEXAEHMU AUCKA

© Ilpu u3MeHEeHUU = specify Backup - )
PacCIIOJIOKEHU A cbai/’ma Specify the backup media and its location for your restore operation.
pE3EPBHOM KOINH, S s .
HeOOXOIUMO UCII0JIb30BaTh i
pazzaen Specify the source
and location of backup sets
1 yKa3aTh HOBBIU IIyTh Conterts
MECTOPACIIOJI0KEHUS “
caiisa ¢ pe3epBHOU
KOITHEU. :

f [ok J[ Concd J[ Heo |




BocctaHoBneHMe Bceun b/l npu
NnoBpeXAeHUN AMCKA

° B OKHe SQL Server gd:toreoatabase-nam i " ==

Management Studio, Ha Epe S ~ Dres
BKJ1aZiKe Options UCIIoJIb3y S

HOJIe Restore Options [T] Overwrite the existing database

[] Preserve the replication settings

Ta6JII/I]_IbI CO CHHCKOM [T Prompt before restoring each backup

[] Restrict access to the restored database
BOCCTAHABJINBAEMBIX F;z;: ERE S—
(baﬁ)IOB UMeeTcd DEO1 | c:\Program Files (86)\Microsoft SQL Serv... Q‘

DB01_log c:\Program Files {x86)\Microsoft SQL Serv... [D
BO3MOKHOCTb USMEHUTD

dusuyecKoe pa3sMeIlleHue 1
BOCCTAHaBJINBAEMBbIX

Recovery state
3 Connection
aHH O B . (@ Leave the database ready to use by rolling back uncommitted transactions. Additional ||
Server: ' transaction logs cannot be restored (RESTORE WITH RECOVERY) |
ITDEPT\SQLEXPRESS i
Connection: = Leave the database non-operational, and do not roll back uncommitted transactions. Additional
RADIO\dima =

* transaction logs can be restored (RESTORE WITH NORECOVERY)
4J View connection propetties
_ Leave the database in read-only mode. Undo uncommitted transactions, but save the undo

(7) actions in a standby file so that recovery effects can be reversed (RESTORE WITH
Progress STANDBY)

Ready




BoccTaHoB/ieHMe 6a3bl JaHHbIX NPU
NoBpeXAEHMN AMNCKA

- ITo ymomuanuio SQL Server 2005 BoccTaHaBJIMBAET KaXK/IbI BhIOPAaHHBIN
Habop U mocJie oopallleHus K IocaeJHeMY HaOOpYy BOCCTaHABJIMBAET BCIO
B/I.

- OtpenbHas b/l MoxkeT HaXOAUTCA B HEPAOOUEM COCTOSHHUU
(nonoperational), HO TOTOBOM K BOCCTAaHOBJIEHUIO JIOTIOJTHUTEIbHBIX
’KYpHAJIOB TPAH3AKIUU.

- BJI MOKeT HaXOJIUTCA B COCTOSTHUH «TOJIBKO JJIs1 uTeHui» (read-only) u
FOTOBOM K BOCCTAHOBJIEHHUIO JIOIIOJIHUTEIbHBIX (PAMJIOB KypPHAJIOB
TpaH3akiuu. [Ipu BeIOOpE JaHHOTO pexkruMa HeoOX0MMO YKa3aTh an
OTMEHBI BOCCTAHOBJIEHUA.

s Ilo ymomuanuio masHbid panst HasdeiBaeTca UNDO_umsa_ BJI.DAT B manke
Backups.

- Ilocsie BBIIIOJIHEHHSA BCEX YCTAHOBOK C TOMOIILI0 KHONKM OK 3amyckaercs

IIPOIlECC BOCCTAaHOBJIEHUS JIaHHBIX.



BoccTaHoBAEHME 6a3bl AaHHbIX HA
Apyrom ak3semnaape SQL Server

- IIpu Boccranosienuu b/l Ha npyrom skzeMmiuiape SQL Server
HeoOxoauMOo co3aaTh BI, B KOTOpyIo Oy/IeT BBIIIOJIHSITHCA
BOCCTAaHOBJIEHHE U3 PE3EPBHOM KOIINH.

s Kak mpaBuyio, uMs BoccTaHaBimBaeMou b/ m mecTopacioso:xeHue
(pansIoB OCTAIOTCA MPEKHUMU.

- Ilpu u3amMmeHeHUU UMeHH HEOOXOAUMO YCTaHOBUTH (yiakok Force
Restore Over Existing Database Ha Bkiiazike Options okHa Restore
Database.

- Ilocine co3panus B/, Heo6xoAUMO BOCIIOJIb30BaThCs HHMOPMaIei
0 KaXkJI0M Habope pe3epBHbIX Konul ucxoaHou B/I.



