Jlekunsa Ne3

Hocutenn nHgpopmauymm



XpaHeHne nHpopmauumn

Ha komnbioTepe uHGOpMaUUo MO Crnocoby XpaHEHUs MOXHO
pasfoenuTb Ha onepaTtuBHYO MHOPMaLMIO U MOCTOSHHYIO.

OnepatmBHasa — SIMM, DIMM, RIMM, ...

[TocTossHHaa — no BuAy BHelwHuMXx Hocuteneu Floppy (3,5",9"),
Stream, IDE, SATA, SCSI, USB(SD, Flash, Memory Stick,
Compact Flash, MMC, ...)

BnnHbl, SSD, onTnyeckne auckuy, ...



OnepaTnBHaga NaMATb

SIMM - Single In-line Memory Module,
OOHOCTOPOHHUI MOAYNb NAMATMW.
DIMM - Dual In-line Memory Module,
OBYXCTOPOHHUW MOAYIMb NaMsTu

CyuwecTtsytoT cnegytowme tTunbl DIMM:

e 72-pin SO-DIMM (He coBmectuma c 72-pin SIMM) —
ncnonsayetca ansg FPM DRAM n EDO DRAM

* 100-pin DIMM — ucnonbayetcsa gnsa npuHtepos SDRAM

e 144-pin SO-DIMM — wucnonb3yetca ana SDR SDRAM
(vHorga Takke pgna EDO RAM) B nopratMBHbIX
KOMMblOTEpPax

e 168-pin DIMM — wucnonsayetca ansgd SDR SDRAM (pexe
ana FPM/EDO DRAM B pabouunx ctaHumax/cepsepax)

e 172-pin MicroDIMM — ucnone3yetca ona DDR SDRAM

* 184-pin DIMM — ucnonbayetca gna DDR SDRAM

e 200-pin SO-DIMM — wncnonbayetca ona DDR SDRAM n
DDR2 SDRAM

e 214-pin MicroDIMM — ucnonb3ayetca onsg DDR2 SDRAM

e 204-pin SO-DIMM — uncnonbayetca gnsg DDR3 SDRAM

« 240-pin DIMM — wucnonb3yetca ana DDR2 SDRAM,
DDR3 SDRAM n FB-DIMM DRAM




OnepaTnBHaga NaMATb

DRAM, aHrn. dynamic random access memory
(QuHamun4yeckass nNamaATb C  NPOU3BOSbHLIM
OOCTYNoOMm) — TIN 9HeprosaBnCcMMoNn
NonynpoBOAHMKOBOUM MaMATU C MPOU3BOSIbHbLIM
goctynom; Takke O3JY LWKMPOKO uchnonb3yemas B
KayecTBe onepartuBHOM NaMATU COBPEMEHHbIX
KOMMNbIOTEPOB.

FPM RAM

EDO RAM

Burst EDO RAM

SDRAM
DDR SDRAM
DDR2 SDRAM
DDR3 SDRAM
DDR4 SDRAM
Rambus RAM
QDR SDRAM

VRAM
WRAM

SGRAM

GDDR2

GDDR3

GDDR4

GDDR5




MardmntHble neHTbl

.

Ctpumep (OT aHrn. streamer), TaKke HNEHTOYHbLIN
HaKoNuUTeNnb —  3anoMuHaloLlee YCTPOMCTBO  Ha
npuHUMNe MarHUTHOW 3anncu Ha NIeHTOYHOM HOocuTene, C
nocnegosartenbHbIM OOCTYNOM K AAHHbLIM, MO MPUHUKUNY
OEeNcTBUsA aHanorndeH 0bITOBOMY MarHUTOJQOHY.

OCHOBHOE Ha3HayeHue: 3anucb W BOCNpou3BeaeHue
MHoOpMaLMK, apxmBauMss WU pe3epBHOE KOoMupoBaHue
OaHHbIX.

Tape, TexHonorun DDS, QIC(40-80M6), DLT(100-80Q%€
LTO, IBM 3592 (no 4TB) =




Ouncketa / Floppy disk

XpoOHONOTrWA BOSHWKHOBEHWA hbOpPMaTOB AUCKET

©opMaT
g
g
g
8" DBOWMHOWN MNOTHOCTK
544"

5% OBOWHORW NNOTHOCTHK

5% YeThIpEXKpPaTHOW NNOTHOCTH
5% BEICOKORN MNOTHOCTK

3"

3" OBOWMHOWN MNOTHOCTK

3% OBOMHOWM NNOTHOCTK

>

3% BLICOKOR MNOTHOCTK

3% paclWpeHHON NNOTHOCTK

NNop Bo3HUKHOBEeHWA ObbLéM B KMnobaWTax

1971 80

1973 256
1974 800
1975 1000
1976 110
1978 360
19827 720
1984 1200
19827 360
19847 720
1984 720
19857 7207
1987 1440
1991 2880

YCTpoRACTED OWMCKEeTRl 3327 1 — &
IAraywKa =3alKTa oT IanucHs; 2 —
OCHOEa OWCKa C OTESRCTUAMK OA
NMpUECOALWErs MexXaHWu3IMa; 3 —
JAWWTHEA WTODKS OTKPRITON
obnacTn Kopnyca; 4 — mnnacTMKoBbIA
KOpMyC OWCKeThl; 5 —
NpoTUECONBLNEeEas candpeTra; 6 —
MarHATHLIA OQWckK; 7 — obnacte
IAMACKL



Compact Disk (CD)




Digital Versatile/Video Disc (DVD)

DVD, DVD-R, DVD+R, DVD-RW

EMKOCTM W HOMeHKNnaTypa DVD
55 = ogHocTopoHHHMA [single-sided), DS = geyxcTopoHHHA (double-
sided), SL = ogHocnoRrHblA [(single-layer), DL = geyxcnoinmi (dual-layer)

II.HEHETP, EHKI:II:TI:-,

ObozHavYeHne CropoH|Cnoé&p

cM re  rmb

DVD-1 55 5L 1 1 8| 1.46| 1.36
DVD-2 S5 DL 1 2 8| 2.66| 2.47
DWVD-3 D5 5L 2 2 B 2.92| 2.72
DVD-4 DS DL 2 4 8| 5.32| 4.95
DVD-5 S5 SL 1 1 12| 4.70| 4.37
DWD-9 55 DL 1 2 12| 8.54| 7.95
DVD-10 DS SL 2 2 12 9.40 8.75
DWVD-14 D5 5L+DL 2 3 12113.24 |12.33
DVD-18 DS DL 2 4 12 17.08 15.90
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HD-DVD
Sone PS3, Microsoft Xbox

CranpgaptHbin auck  12cm 25Tb 50T1b
MunHnamck 8cm 7.8IBb1561hb



Hard Disk Drive

HakonuTenb Ha XECTKMX MarHUTHbIX OUCKaX
mnn HXMJLO (aHrn. hard (magnetic) disk
drive, HDD, HMDD), »xecTtkmn pguck, B
KOMMBIOTEPHOM  CIIeHre  «BUHYEeCTep» —
3anoMuHalollee YCTpomcTBo  (YCTPOMCTBO
XpaHeHus  MHAdopMaLMM)  MPOU3BOSIBLHOIO
[0OCTyrna, OCHOBaHHOE Ha  MpUHUMNE
MarHMTHOW 3arnucu.




Hard Disk Drive

1980 rog — nep.bin 5,25-aronmosbin Winchester, Shugart ST-506, 5 M6.
1990 rog — makcumanbHasa emkocTb 320 MO.
2005 rog — makcumanbHaga emkoctb 500 6.

2011 rog — mMakcumanbHas EéMKOCTb 2 TO
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IDE / ATA

ATA (aHm. AT Attachment) — napannencHbln WHTEpdenc
NOOKIMIOYEHNA HakonuTernenm (KECTKMX [OUCKOB WU ONTUYECKUX
npuBoaoB) K komnbtoTepy. B 1990-e roaobl 6bin1 cTaHOapTOM Ha
nnatdopme IBM PC; B HacTosiliee BpPeEMSI BbITECHAETCHA CBOUM

nocneposarenieM — SATA v ¢ ero nogdsrieHMeEM Nonyyun HassaHue
PATA (Parallel ATA).



SATA

SATA (aHrn. Serial ATA) — nocrnenoBaTernbHbIN
nHTepdenc obmeHa [aHHbIMM C HaKONUTENSIMU
nHpopmaumn.  SATA  aBnaeTca  pasBUTUEM
napannenoHoro nHtepdenca ATA (IDE).

eSATA (External SATA) —  unHTepdenc
NOAKIMHYEHNS BHELLHUX YCTPOWUCTB,
nogaepXnBawLWnUN  PEXUM  «ropsvyen 3aMeHbI»

(aHrn. Hot-swap). bbinl co3gaH HeCKOSibKo Mo3xe
SATA (B cepeaunHe 2004).




SCSI

Small Computer System Interface
(nponsHocutcs "ckasn")




SAS

Serial Attached SCSI (SAS) — KOMMbOTEpPHbIN [
MHTepdoeiic, pa3paboTaHHbIi Ons  obMeHa
0aHHbIMW C TakKUMK YCTPOMCTBAMMU, KaK KECTKME .
OWCKM W NEeHToYHble  Hakorutenu.  SAS p.
MCMOIb3yeT MOCreaoBaTerlbHbI UHTEPMENC ANs |k
paboTbl C HenocpPeACTBEHHO MoAKMoYaeMbiMM LR

HaKOMUTEINAMMN.

LY LT i




SSD

TBepgoTtenbHblM Hakonutenb (anrn. SSD, solid-state drive) —
KOMMbIOTEPHOE  3anoMuHalollee  YCTPOMCTBO Ha  OCHOBe
MUKpocxem namsatn. Kpome Hux, SSD cooepXxuTt ynpaBnsioLmn
KOHTponnep. He coaepXnt ABUXKYLLMXCA MEeXaHUYeCKNX YyacTeun,

PasnunyaloT gBa Buaa TBEPOOTENbHbIX HakonuTenen: SSD Ha
OCHOBE MamsiTu, NoJoOHOW ornepaTUBHOU NaMSATU KOMMbIOTEPOB, U
SSD Ha ocHoBe donel-namsTu.




Flash

dnew-namate  (aHm. flash  memory) —  pasHOBMAOHOCTL
NnosynpoOBOAHMKOBOW TEXHOMornu QJIEKTPUYECKHU
nepenporpammmpyemon namatn (EEPROM). 310 e cnoBo
NCMNOSb3yeTCA B 3rIEKTPOHHOW CXEMOTEXHUKE ON1d 0DOO03HaAYeHUS
TEXHOMOrM4YecKun 3aKOHYEHHbIX peLueHnn MOCTOSAHHbIX
3arnoMuHalowmx YCTPOUCTB B BUAE MUKpPOCXeM Ha 0ase aTomn
NnosynpoBOAHMKOBOW TexHosnormn. B ObITy 3TO CrnoBoCO4YeTaHue
3aKpenumnocb 3a LWUPOKUM KracCoM TBepAOoTeSibHbIX YCTPOUCTB
XpaHeHna nHgopmauunu.

SLC / MLC / Pecypc 3anucu




USB-Flash

OcHoBHOe Ha3HadyeHne USB-Hakonutenem — xpaHeHwue,
nepeHoc U obMeH JaHHbIMW, Pe3epBHOE KOMUPOBAaHMeE,
3arpyska onepaumnoHHbix cuctem (LiveUSB) u ap.



Hocutenn nHdopmaumm

CTpyKTypa amcka:.
(A) nopoxKa

(B) reomeTpuyeckmn
CEKTOop

(C) cekTop AOPOXKKU
(D) knactep




Cnocobbl agpecauunn

CHS (cylinder-head-sector)

[lp 3aTOM cnocobe ceKTop agpecyetcsd No ero uandeckomy
NOSIOXKEHMIO Ha AuUCKe 3 KoopauHatamMu — HOMEPOM UUSTUHOpa,
HOMEPOM 20/108KU N HOMepoM cekmopa. B puckax, obbeEMOM
bonbwe 528 482 304 ©Oaut (504 MO), co BCTPOEHHbIMU
KOHTpoOnnepamm 9TU  KoopauHaTbl y)X€ He COOTBETCTBYHOT
domnandeckoMmy TMOMIOXKEHUID CEKTOpa Ha [OuUcKe U  SBNSTCS
«JIOrMYECKNMU KoopanHaTamMmm»

LBA (l/inear block addressing)
[Mpn aTom crnocobe agpec BNMOKOB AaHHbIX HA HOcUTene 3adaéTcs
C MOMOLLbIO NOrM4ecKkoro NMHENHoOro agpeca.
LBA = [ (Cylinder * no of heads + heads) * sectors/track | +
(Sector-1)
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