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n SSD
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[NopoxKa/
Unanuap

[eomeTpunAa ANCKa

* LUnnnHgp — Bce
NOPOXKKMN,
COOTBETCTBYIOLLUE
OHOMY MOJIOXKEHUIO
6/10Ka ronoBoOK

+ CeKTOp — [onoBKuK
8 ronoBoK,

MWHWMAJ/IbHAA 4 NnacTuHbI
eanHunua 3afnmcu
(06bl4HO 512 6auT)




CeKTopbl

* [lpeambyna 0b6bIMHO
COAEPHKUT
* CUHXpocurHan (mapkep
Ha4yasa 3anucu),

HOMeEpP AO0POXKKK (ANns
obHapyXeHuna ownbok
NO3NLMNOHMPOBAHUA
FO/1I0BKK)
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[] PON3BOAONTESIBHOCTb RECTKOIO ANCKA

e CKOpOCTb Nnepeaaym AaHHbIX (Hanp. ecam nogkntounTb AncK SATA 3 K
KoHTpoanepy SATA 2, ckopocTb byaeT Kak y SATA 2)

* CKOpOCTb YTEHUA CEKTOpPA (onpeaensaeTca NJAOTHOCTbIO 3aMNUCK U
CKOPOCTbIO BpalleHUsn)

* PoTaumoHHanA 3aaeprkKa (Bpems nogneTta Hy*KHOro cekTopa K
rosoBKe)

* 3a4eprKKa Nnoaayvm ronoBKu

e CoBpeMeHHble ANCKU CHaYvana NPMOBAN3NTENIbHO KMOAIOT FO/IOBKY B HYXKHYIO
0b1acTb, 3aTEM MaNbIMU ABUKEHUAMU ULLYT HYXKHYIO AOPOIKKY



[1pyrme npobiemsbl KECTKUX ANCKOB

e YyBCTBMTENBLHOCTb K YaAapam 1 BUbpaumam («nocagka ronoBoK»)
* LLym

* HarpeB

* MexaHn4YecKknm n3Hoc

* bonbloe sHepronoTpebaeHue



Solid State Drive

e Pn3W-NamATb — 3TO NIeKTpuyeckn ctupaemoe MN3Y ¢ 6/104HbIM
CTUpPaHUEM

* beclwymHblie, bbiCTpble, HET ABMKYLLUXCA AeTaneu
* Bce snabl ICI3Y cTpagatoT orpaHNUYeHnem Ha YMCNO0 LLMKNOB 3anmncu

* PeweHne: wear leveling



Wear leveling
— NpUMep

CTPYKTYpbl
SSD

Data written
in 4KiB pages

Data erased
in 256KiB
blocks

64 writable pages
in 1 erasable block

::> 4 KiB

4 KiB 4 KiB
4 KiB 4 KiB 4 KiB
4 KiB 4 KiB 4 KiB

Typical NAND flash pages and blocks
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1. Four pages({A-D) are written 2. Four new pages (E-H) and four 3. In order to write to the pages
to a block {X). Individual pages replacementpages (A’-D’) are with stale data (A-D)all good
can be written at any time if written to the block (X). The pages(E-H & A’-D’) areread and
they are currently free (erased). original A-D pages are now written to a new block (Y) then
invalid (stale) data, but cannot the old block (X} is erased. This
be overwritten until the whole last step is garbage collection.

block is erased.



J1MCKOBble MaCCKUBbI

* RAID — Redundant Array of Inexpensive Disks

* MoxeT bbITb peann3oBaH
* [lporpammHo (Ha ypoBHe ApanBepoOB ANCKA)
* AnnapaTHo (N/1aTa KOHTpoANepa)

* B oTgenbHom Kopnyce (06bl4HO MCnonb3yeTca ANsA AOCTyna
iSCSI/NFS)



RAID O

* Norn4yecKkoe obveamnHeHune asyx nnm 6onee AUCKOB
e Ctporo rosops, He RAID, Tak KaK He n3bbITO4HO
* [ToBbIWaeT NPON3BOAUTENBHOCTb
* YBe/IMymBaeT eaAMHUYHbIN 0bbem

* BeposaTHOCTb OTKa3a Bcero maccmaa ~= N*P,
rae N — Konn4ecTtso AUCKOB,
P — BepOATHOCTb OTKa3a 04HOro



Just Bunch Of Disks,
TaKXe U3BEeCTHO KaK

KOHKAdTEHAUWUA
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RAID O

(striping)

Disk O

Disk 1



RAID 1

(3epKano)

Disk O

Disk 1



* MnHnmym 3 gucka

* Ha ogHOM AuUCKe
pa3smelleHa YeTHOCTb
XOR Al1..A3

e 3anucob B Nt0b6omn n3
CEKTOpOB TpebyeT
3aMnUCK Ha AMUCK C
YEeTHOCTbIO

RAID 4
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* YeTHOCTb
pacnpeaeneHa

No BCEM AUCKaM

Disk 0

Disk 1

N~
Disk 2

Disk 3



MHoroyposHesble RAID

* RAID 50 —JBOD wnwu stripe set n3 gsyx maccmsos RAIDS
* RAID 10 —3epKano n3 ayx stripe set



