JIOJATOK A

I'padiunmii matepian atecTariiitnoi poboTu
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HapriBceKNil HANIOHATEHI YHIEEPCHTET PaIIOSIeKTPOHIEN
Kadeapa EOM

Mojeini Ta METOIM  KEpYBaHHS pecypcamu
KOMIT IOTEPHHX CHCTEM 30€piraHHs JaHUX

Arectamiina pobota
Hpyruii (MaricTepesrnii) pipeHs

AsTop: Kepipmik
Imermemii 1M, 3maiimorx BT
ety rp. KCMu-19-1 nonr. kad, EOM

Mera 1 3ama41 podbotu

Mera:

MeToro pobOTH € MOJIEIIIOBAHHS Ta IMPOBEACHHS aHaI13y METO/IB
KepyBanHs pecypcamu B KC 30epiranns 1anux

3apaui:
* MpoeecTu aHaniz icHywouux KC gna 3bepiraHHa;
* Mpoawnanizysat C3[] Ta METOAW KEPYBaHHA;

* Ha ocHoBi obpaHux metoaa Ta C3[ onucatu Ta po3pobuTH mogens
KepyBaHHA pecypcamu.
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Cuctemmn 36epiraHHA AaHKMX

Cucremu 30epiranlg JaEHX — L CHENiaT30BaHI OpHceTpol, mo 3adesnedyioTs
BHCOEOIOCTYTIHE IRHAKICHE, HAMIEHE | POSIIHPIOBARES CXOBHINE TAHIK.

FaRIAHHEA, AKI BHpAOTYROTE O3
JeleHTPATI3AmA iHgopMalii;
PisKe 3POCTAHES IHGOPMALIT;
HHILEA CTYIIHE EORPIIEHNITHOCT] POSIOIIIEHIX JAHMN,
CRIAIMICTR KepVBAHHA POTOOUTEHHME MOTORAMIT HopMai;
BHCORT BHTPATH pecypeid LT MIITPHMER OpaieyIaTHOCT.

N

Ocrosni npoTorom makmomenns O30
*  mpoToxon SCS]
*  mpoToxron FC
*  npoTokomiSCS] 3

RAID

Redundant Array of Independent Disks — HaaxmmnkoBIii MaclB He3aIeKHIX TIICKIB

RAID 0 — posnoiit 1aHix Ha G10KH RAID 3 — peamsosanmii 3a gonomorow XOR.
o » , aorrasol (yHKIIL ska sukmodae ABO
JIaHHI PIBHOMIPHO PO3MNOAUISIOTECS IO JIHCKAM

MACIHBY, JHCKI OB'CJ.IH}*'}OTbCJ!B OIH OOYHCTIOETHCA 3HATCHHA NAPHTETY T OTOKIB

JAHHX. K 3AIMMICYETHCH Ha Ol\'pe.‘dllﬁ AHCK

Logical Disk RAID 3 R

e an o ¢

Disk 0 Disk 1 Disk 2 Disk 3

Dam Strpe /




clients

servers

storage

clients

=]
.
=

storage

DAS

Direct Attached Storage — meron C3/1 3
MPAMHM ITIKTIOMECHHAM

DAS cepsep mae nepconanshuii 3s'ssox 3 C3/1;
IpI HBOMY CepBep 3BePTAEThCH Oe3N0CepeIHbO 10 OIOKIB
JIAHIIX.

[Mepeparn:
» BITHOCHA JEIIERHIHA
7 UyI0BA CYMICHICTD

Hexomkm:
 TPYIAHOIIN KepyBaHHA
» HeedeKTIBHE BUKOPHCTAHHA PECYPCIB
7 HH2BKA YIATHICTE 0 MacTalyBaHHA.

NAS

Network Area Storage - ue mepexesi
CHCTeMH 30epiranHs AaHuX

[hakmouaoTecs  6e3nocepeHbo 0  Mepexi
TOUHO TaK C€aMo, AK 1 MEpeXEeBHil TpPHHT-cepeep,

MapIIpYTIRATOp ad0 OVAb-AKHIT IHONNTD MepesxeRrHil
NpHCTPIL.

[Tepesaru:

» IErKICTh BCTAHORTEHHA
» HII3BKA BapPTICTH

7 THYYKICTB.

Henonikn:
» HIT3BKA NPOIYKTHBHICTE
» He 3CTOCORY€TRCA T4 MACIITAGHHX wiTefl
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SAN

- "dlfn“ Storage Area Network - cnienianizopana
g Q MmepexeBa iH(pacTpykTypa Ui 30epiraHHs
A 53 JAHHUX.
| [ IMepesaru:

#3JaTHICTH J0 MaciTabyBaHHS

SCrvers

» OpIEHTAIlIA Ha MACHBHUX OJIOKIB JaHHX

»BHUCOKA HaJiiHICTH 1 Oe3rneKa

FC .
Switeh Henomiku:

» BHCOKA BapTICTh

storage

bararopiBHeBa MOJIEIb
30epiranus J1aHux

PIBEHbL KEPYBAHHA

Hafixpanre BIEOPHCTOBYBATH ‘SHIMUPJBH'EB} TMiapisens NPpOrHoTy HAPOLTYBANEE CMHOCT]
MOgenk  SKa  o0'EIHYVE  PIBHI  OpraHisaiil
30EPITAHHEA 1 XAPAKTEPICTIEN TAHIX,

IMiapinens Mirpammi Tamms

PipeHr  wepyBaHHA  OMHCYe  OpoLecH [liapisens poIncaiIeHna T

KepYBaHHA EMHICTES (MI3IMHOTO CXOBIINA JAHIK. )
. CTPYKTYPHHH PIBEHD

Ha crpyerypHOMY PIEH]  BHIHAMAKTRCH
XAPAKTEpHETHKN MATPITHOT CTPYKTYPH OI3HYHHII PIBEHE N
(pIEIMHOTD CNOBHINA JTAHING PIEHI 30eplraHHA &{Eﬂ
(RAID, apTomaTizopani  OI0MOTeRH, HOCH Minpisess daiina A
TPHBATOTO 30EPITAHHA) | TOMH KOAHOTO pPiBHA
CXOBIINA. TTinpisetn TormHoro HIoKY DEH

tnaprnmii pisens gamo0l Momem I0eplraHmg [lizpisess dinrmoro Goxy aam

IAHNX BISHAYAC TOPAIOK 3AIICY 1 ATpecarlii

! " Tigpamedin siiiiaTbaon QLN seepirai
CITIB JaHmx daiimy.
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PiBeHb KEpyBaHHS

[TigpiBeHE PO3IMOTLTY JaHHX

[poRcONTECE AHAMIE XAPAKTEPHCTHE BXITHOIO MOTORY OAHHN 1 poIMINIEHHA MAHHY B
marpam soepiragsa, 18 posnozity daiiTie no KOMIpEAX KpPATTe BHEOPICTOBYRATH HefipoHH Mepe

Komomnena.

Mlexamiang:

69

1}  BepPTHEATRHOTO POAMIMIEHHA — BHOIP MREHE CXOBHIINA I B IAMSEHOCTI BT 1acy WepiraHHg t;
2)  TOPHOHTANRHOTO POIMIMIEHHA — BHCIP AOTIMHOTO TOMY A00 HOCIE 1 B JATEHHOCTL BT

poasipy daiimy £

IMigpisens Mirpamii qanux

B 3ate#HOCTI BUI 9ACTOTH 3BEPHEHAEA 0 TAHITL L 3MICHIOETRCA MITPALIA JTAHITK 38
PIEHAMIT (I3HHOTO CXOBIIIA 33 TOTIOMOTOK MEXAHIIMY INHAMITHOIO POIMITIEHHA,

[TizpigeHs NPOrHO3Y HAPOUIYBAHHA €MHOCTI
[Nepentadae cKIAIAHHA MPOTHOY HAPOIIYBAHHA €MHOCTI (M3IHMHOTO CXOBIIIA,

ANTopuT™M MOJEni
KepyBanHs pecypcis C3/] na
OCHOBI aHAJII3y METaJaHuX

ToTpidHO CRIACTI HACTYITHI MEXAHI3MI PO3TIOILTY
thaiime gaHmx 3a pisaman 31

1) Bubip piena C3]I (BepTHEATRHE POIMIITEHHE ),

2) enfip noriMHOTO ToMy PIERS 30epiranas O3]
{TopH3oHTATRHE POIMITTEHH ),

3) surpams gasx sa piesasn O30 (anaamiage
PO3MITITEHR )

& mimy

* P RAID

5

m | -y

Iicmik
[LUBLE LY

A s | .

10



Poznomin nanux

BepTukanbHe posMinienHs (aitis:
#md {mitial data):

# bek (backups);

#ngd (next generation data).

lopH30HTATBHE PO3MILICHHA

Axuwio f € (f; fis1) TO = @yq © F = Tomyy,

JuHaMiuHe pOIMIIEHHA

Axkwo Ay € (A5 Ajyq),TOF = 1

11

MeTonuka nporH03yBaHHs HapOIyBaHHA
pecypciB C3]1

1) amam? MOTOMHOTD CTAHY CHCTEMIT,

2} BHABNEHHS BIACTHBOCTEN BXIIHOTO TIOTOKY JIAHIIN;

3) mobyaoea marTepHa NoeediHEN P cnetenmi (MporHOIHOT Modent);

4} pospaxyHOK Wacy [OTOTAHHA TPAHITHIIX 3HAUEHE €MHOCTI KOMIPKIE,

5) momiTopuHr crany C37] 22 DOIOMOTOM CHCTEMATIINHNX 2PIZB CTAHIE CHCTEMIL,
6) mepesipka BlanoeiaHocTl ctay C3]] maTepHy noBeIiHEI;

Agmo pizanns Mk 3pizom crany C37] 1 marepHoM TNOBSIIHKH MEHINIE
JOMYCTHMOT MOMHIKH TPOTHO3Y, TO BBAKATH MPOTHO3 NMPAaBHIBHAM 1 TIEPEHTH Ha
MOYATOK (aHATI3 NOTOMHOTD CTAHY CHCTEMHM).

[HaKme — nepexij 10 TYHKTY 3 3 IHITHMH mapaMeTpaMi MPoTHO3YBAHHS.

12

70



MoaemroBaHH4

3 yPaXyBAHHAM apxitektypn C3]] MokHa MOGYIYBATH MATPIMHY CTPYKTYPY CXOBHIIA

JAHIK poaMipoM m*n, Je — m e KUIBKICTE PIBHIE CXOBHINA, 1 — KUTBKICTE (MIITIHIE ad0 TOTTTHIT
HoclE, EleMeHTaMn MaTpImi € MHOEIHI (aiime,

Posmomin daiins kpame BHKOPHCTOBYBATH [0 KOMIPEAX MATPHIl HA OCHOBI AHATISY
MeTaTaHK (ailtik 3 BHKOPHCTAHEAM anapary Heiipommix Mepes Koxonena,

XHPHK[EPIICTIIHII. IO BILTIBAKDTE HA IIGEE.:[iHH}' CIHCTEMI
Vinax mp — MAKCIMATEHA EMHICTE KOMIPKI 11
Wiim mn — TPAHITHA EMHEICTE KOMIPKIH L

Verirent mp — HOTOYHA €MHICTE KOMIpEIT M

IuaueHss Vi, mn 1 Vorar mp- 3808H1 B DSTTEPH] CTAHIE MATPIHLL 30ePIraHES, MATEMATINHO
AMOWECHA BHPAIITI TAKIM THHOM:

Ciim

Vi = J. fFleyde

1

Tmax

fitdde

Vm ax

13

BucHOBKHU

Koprnioparuexi cucTeMy 30epiraHis JaHHX MAalOTh TaKl TEXHOIOr/MeTonm
oprauizaunii s0epiranus:

#Jlelese Ta sactapiie 30epiraHis 3 npaMusM nijkinodeHnaM DAS;
#jleterl Ta ManomacinTabHl Mepeskesl cueremu NAS;

# nopora, ane efexkTiBHa Mepekesa indpacTpyTrypa SAN.

OcHoBHI pe3ynkTaTH poboTH:
#JAIPONOHOBAHO DAraTOPIBHERY MOJAeNb 30epPIraHHA JTaHHX;
#3alpPONoHOBAHO MOJIENE KepyBaHHA pecypeamu (isuunoro cxosuima C3J1;

g i-dl'lpﬂl'lﬂHUBdI—lG MET(JJIHIE}" I'll'![]ll"H[]I {}’BdHHH I-Idpﬂl.l.l,}’BdHHH EMHOCTI C3vﬂ. HA OCHOBI
AHAM3Y MOTOKY BXIIHHX JaHHX 1 ix \'ﬂrpaﬂlﬂ

14

71



