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MHTepdenc SCSI

CeropHa nHtepdeic SCSI — obWEenpUHATLIA CTaHAAPT AN NOAKNIOYEHNS
Pa3NYHbIX YCTPOMUCTB B BbICOKONPOMU3BOANTENbHBIX PAO0YMX CTAHLMAX,
cepBepax v cynepkomnbioTepax. B yem e npuuunHbl ero ycnexa? Kakue
yeptbl SCSI npegonpenenunu ero LOMMHUpPOBaHKe B 3TON cepe?

CSI (Small Computer System Interfa-
ce) — 3TO UHTeNNEeKTYaNbHblil UH-
Tepdeiic BbICOKOCKOPOCTHOM LWMHbI
BBOAA-BbIBOfA CO CBOMM HE3aBUCH-
MbIM OT KOHKPETHOTO YCTPOICTBA MPOTOKO-
N0M. 3TOT MHTepdeinc N03BONAET C NOMOLLbIO
OHOW WHHBI COBAMHATL MEXAY CobOIl pas-
nu4Hble nepudepuiiHble ycTpoiicTea 1 host-
apantep (Host Bus Adapter, HBA). B 3aBucu-
mocTu oT Tvna SCSI K oAHOI WKHE MOTyT GbITh
NOAKI0YEHbl 8 MK 16 pasanyHbIX yCTPOIACTB
(Bkntoyas host-apantep), npuyem 310 Yucno
MOJKET ObITb B 3HAYUTENbHOI CTENEHU YBENU-
YeHO 3a CYeT UCMONb30BAHUA WX JIOTUYECKNX
HomepoB (Logic Unit Number, LUN). insa SCSI
CYLIeCTBYET OFPOMHOE YMCIIO CaMbIX Pa3HO06-
pa3HbIX YCTPOMCTB, BKNIOYASA KECTKUE LUCKH,
¢nonnu-guckosopsl, CD-npuBoabl, MarHuTo-
onTUYeCKne NPUBOLbI, CTPUMEPDI, MPUHTEPBI,
CKaHepbl 1 gpyrue. CyuiecTByeT HECKONbKO

hERAENE

pasnuynbix cneyundukaumin SCSI — ot SCSI-1
no SCSI-3, 8 Tom yncne Narrow, Wide, Fast,
Ultra, Ultra-2, Ultra160 1 Ultra320 SCSI.

MCTOpMH noaABJ/ieHUdA

M pa3BuTUA ctaHaapTta SCSI

B 70-x rogax npownoro Beka komnaHus Shu-
gart, 3aHMMaBLas Ha TOT MOMEHT Befyliee
MECTO CpeAu NPOU3BOAUTENE JUCKOBbIX Ha-
KonwuTenel, npuctynuna K paspaboTke HOBOTO
INCKOBOTo MHTepdeiica, 0CHOBHOE 0TIMYMe
KOTOPOro 3aKJ04anoch B JOTMYECKOM, a He
thusnyeckoit agpecauyuu. K 1979 rogy 6bina
co3AaHa cneunduKauus UHTENNEKTYaNbHOrO,
OPUEHTUPOBAHHOTO UCKTIOYUTENBHO Ha AUC-
KOBble HaKoMUTENW, MHTEpPdeiica c BecbMa
HM3KOW MO HbIHEWHMM MEpPKaM CKOPOCTbiO B

1,5 M6aiit/c. 310 6bin MHTepdeiic SASI (Shu-
gart Associates System Interface). Mo3gHee,
B 1981 rogy, Shugart npegnoxuna cneuyucu-
kauum SASI komutety ANSI X3T9.2 B KauecTBe
WI1HbI BBOAA-BbIBOAA C OTKPLITON apXUTEKTY-
poit, NnpefHa3HauyeHHoW ans paboTsl C AUCKO-
BbIMUM HaKonuTenssMu. MpoekT 6bin NPUHAT UH-
ctutytom ANSI, uHTepdeiic nepenmeHoBanu B
SCSI, v nocne 3HaYUTENbHbIX YyULEHUI B
1986 ropy ANSI BbinycTun cneundukaymio
IEEE X3.131-1986, cerofHa W3BeCTHYIO NOA
Ha3BaHuem SCSI-1. B gaHHo cneuundukaumm
onpefensancs npeaHasHayeHHbIN Ans NogKio-
YEeHMA KECTKUX ANUCKOB NHTEpdeiic ¢ 8-61T-
Hol (Narrow) WUHOI AaHHbIX, NOAAEPXKKOI
CUHXPOHHBIX 1 aCUHXPOHHbIX ONepaLmii BBO-
Aa-BblBOJA W MAaKCMMaNbHON NPOMYCKHON
cnocobHocTbio B 5 M6aiit/c. MoaknioyeHune
YCTPOWCTB OCYLWeCTBAANOCH C NOMOLLb0 50-
KOHTAKTHBbIX WNendoB — HEIKPaHUPOBAHHbIX

A4

(B cnyyae NOAKMOYEHNA BHYTPEHHUX YCT-
POICTB) UM IKPAHNPOBAHHbIX (AN BHELWHNX
ycTpoicTe) pasbemos. Cneundukalms, onpe-
aensowas nntepdeiic SCSI ¢ makcumanbHoM
NponycKHOi cnocobHocTbio B 5 M6aiiT/c, Tak-
e HasblBaeTca «mepneHHbIMy (Slow) SCSI.
[ns Slow SCSI gnuHa wneiida, c nomowbto
KOTOPOTo NOAK/I0YAKTCA YCTPOICTBA, MOXKET
COCTaBAATb 0 6 M.

YcnewHasa 3BoJjilouusa

Tak, B 00LeM-TO, BECbMA CKPOMHO Hayanach
ncropua atoro ctaHaapta. 0TnpaBHOW TOYKOW

B pa3sutum SCSI cuntaetcs 1981 rop, Korga B
ANSI 6binu nepepaHsl cneuudukaummu SASI,

Tak yto B 2001 rogy SCSI oTmeTun cBoe fBaf-
uatunetue. OfHako ewe fo obuuuanbHOro »
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HARDWARE cTaHpgapTh,

KOTOpble Mbl BbbuUpaewm

< [lpocTon SCSl-apan-
Tep ana PCl-cnhota. ¥
AAHHOW Moaenu HeT
AaXke BHeLLHero
pasbema

npuHaTua B 1986 ropy cneundukaumn SCSI-1
Hadyanacb pabota Hapg ee ynyywenuem. B 1994
rogy 6bina ony6nukoBaHa cneyuduKauus
TEEE X3.131-1994 unu SCSI-2. Moxanyit, Hau-
6onee BaxHbIM HoBOBBegeHueM B SCSI-2 saBu-
J10Cb pacliMpeHHoe onpefeneHne CTaHAapT-
Horo Habopa komaHp, (Common Command Set,
CCS), npepocTaBNABLLIEro €fMHbI MPOrpamM-
HbIl MHTEpdelic 4NA BCeX KECTKUX AUCKOB, a
TaKXe AN MHOTUX JpYriX TUNOB YCTPOICTB.
Kpome Toro, B SCSI-2 6binu BBEAEHHI Andde-
peHUMaNbHbIA 3NeKTpUYeCcKunit uHTepdeic un
16-6uTHas (Wide) wuHa paHHbIX. Bmecte ¢
VBOEHMEM TaKTOBOW YaCTOThl 3TO NO3BONUIO
NOBbICUTb MAKCHMaJbHYIO MPONYCKHYIO CMo-
cobHocTb 0 20 M6aiit/c. Bnpouem, cnepyet
3aMeTUTb, YTO ANs 16-6UTHOM WUHBI AAHHBIX

B OCHOBHbI€ NMOHATUA U TEPMUHbI

HopoTKO 0 rnaBHOM

[na panbHeWwero paccMoTpeHus noHaao-
6GUTCS YSICHUTb CMbIC/T HECKOJIbKMX TEPMUHOB
N MOHATUN.

» Host-agantep. 119 NogKNto4eHUs KOMMbio-
Tepa K wuHe SCSI ncnonb3yetcs, Kak npa-
BWNO, cneuuanbHaa nnarta, UMeHyemas host-
apanTtepom (Mnu Host Bus Adapter, HBA).

» TepmuHaTopbl. CurHanbl, npoxoasLine no
SCSI-wKrHe, oTpaaloTcs OT Nt06bIX HEOA-
HOPOAHbIX, C TOYKMU 3PEHUS INEKTPUYECKMX
XapaKTEPUCTUK, YHaCTKOB LWKHbI. Hanoxe-
HWE 3TUX OTPaXKEHHbIX CUTHaNOoB NPUBOAUT
K 3aTyxaHWI0 U UCKaXKEHWUIO UCXOAHbIX CUT-
HanoB, YTO MOXXET MOBJieYb 3a CO60M Mo-
Tepto AaHHbIX. YTO6bI CBECTU K MUHUMYMY
Wy BOBCE NPeAoTBPaTUTb OTpaxKeHue
3NIEKTPUYECKUX UMMYbCOB OT KOHLIOB LWIW-

Hbl, UICMONb3YIOTCA TEPMUHATOPbI, «MNOrNo-

A B I'Yy CT 2 0 0 2

SCSI-2 TpeboBanoch aBa kabens, 4To B 3Ha-
YUTENbHOIA CTEMEHU OrpaHUYMBANO ee pac-
npoctpaHeHue. Takxe B SCSI-2 6bin pacwu-
PeH CNUCOK NOAAEPXKUBAEMBIX YCTPOMCTB: K
KECTKUM guckam gobasunucs CD-npusogsl,
CKaHepbl, KOMMYHUKALMOHHbIE YCTPOICTBA W
pag apyrux. CornacHo cneundukaymam
SCSI-2, pekomeHAyeMas MakcumanbHas aau-
Ha Kabens coctasnser 3 M gnsa SESCSIn 25 m
ans HVD SCSI.

YaBauBas CKOpPOCTHU

Pa6otbl Hag SCSI-3 Hayanuch, Kak yxe nose-
J10Cb, A0 OULMANBLHOTO NPUHATUA CTAaHAAPTa
SCSI-2, B 1993 ropy. MocKonbKy K 3TOMY Bpe-
MeHu cneumndukauum SCSI npepcraBnanm co-
60 AOBO/IbHO BHYLWUTENbHbLIX 0OBEMOB OKY-

Lwatoume» Ux aHepruto. Pasnuyatot nac-
CUBHbIE U aKTUBHbIE TEPMUHATOPLI. [ep-
Bble NPEACTaBASAOT COG0M NPOCTO He-
CKOJIbKO Pe3nCTOPOB, MOAKIOYAEMbIX K
dU3n4eckMM KoHuam SCSI-wuHbl. Kaxkabin
TEPMUHUPOBAHHbIW CUTHAN LWWHbI NOAKIIO-
Yyaetcs yepes conpoTtuneHne B 330 Om K
3emne n yepesd 220 Om K +5 B (nMHuK
«term power»). MMOCKONIbKY HanpsxeHue B
NIMHUK term power MOXKET KonebaTbCs, aK-
TMBHbIE TEPMUHATOPSI, B OT/IMYME OT Nac-
CMBHbIX, OCHALLAOTCH BCTPOEHHbLIM peryns-
TOPOM HanpsixkeHus. Micnonb3oBaHWe aK-
TUBHbIX TEPMUHATOPOB PEKOMEHAYETCH
ans SCSI SE, a anqa Ultra SCSI oHo yxe
NpPOCTO HEOGXOAMMO.

v

OpHononsapHbik (Single Ended, SE) anek-
TpuuecKkun nurepdeic SCSI. OH xapak-

MEHT, ObINI0 NPUHATO PeLleHne Pa3aenuTb ux
Ha HECKOJIbKO OTAENbHbIX, OMUCHIBAOLNX Ta-
KMe acneKTbl CTaHAApPTa, Kak OCHOBHOM Habop
komaHp, (SCSI Primary Commands, SPC), 6nou-
Hble komaHzbl (SCSI Block Commands, SBC)
AN UHTEpheRCcoB C EeCTKMMU JUCKaMU, no-
ToKoBble kKomaHabl (SCSI Stream Commands,
SSC) ans uHTepdeincoB € NEHTOUYHbLIMM YCT-
poiictBamu, komanasl KoHTponnepa (SCSI Con-
troller Commands, SCC) u 1. . Kpome 370r0,
HUXe GynyT OTMeYEeHbl ApYrie BaXHbIe JOKY-
MeHTbl B cneundukauymnsx SCSI 3.
MapannensHeiit SCSI-untepdeiic (SCSI Pa-
rallel interface, SPI) onpepensiet napameTpsl
3NEKTPUYECKUX CUTHANOB U COEAUHEHNIT AN
napannensHoro SCSI. OgHMM 13 HOBLLECTB
SCSI-3 ABWNCA HOBbI 68-KOHTAKTHbLIN pasb-
em ans Wide SCSI. BeegeHue Takoro pasbema
NO3BOMUIO OTKA3aTbCsA OT UCMOb30BAHUS
IBYX Kabenei ans nogkntoyeHns K 16-6mt-
Hot wuHe SCSI u cywecTBEHHO yCKOPUIO
pacnpocTpaHeHuMe 3TOro TUNa WHHBbI, MO3TOMY
€ro 3a4acTylo Ha3blBalT «pazbemom SCSI-3».
CywecTByeT HeckonbKo peBusnin SPI.
CkopocTu nepepaum Fast SCSI ysenuyeHsl go
10 MAH onepayuit B CEKyHY, YTO COOTBETCT-
BYET NponyckHoi cnocobHocTu B 20 M6aiT/c
Aanst 16-6MTHOI WKHbI AaHHbIX. Mogudukaums
SPI Ultra SCSI (Fast-20) BkatoyaeT ynBoeHne
nponyckHoit cnocobHocTn 4o 20 MAH onepa-
Uit B cekyHay (40 M6aiit/c ans 16-6UTHOIA
WKHBbI). YBENMYEHNE NPONYCKHOM CNOCOBHOC- »

TEepeH TeM, YTO «0OblYHbIE» ANTEKTPUYECKUEe

CWUrHanbl NepeaatoTcs No OAHOMY NMPOBOAY.
HanpsixkeHne onpeaenseTcd pa3HoCTbio
NOTEHLMANOB MEXAY 3TUM NMPOBOAOM W
3emnen. MakcumanbHasl anvMHa Kabens
nna SCSI-1 coctaBnsier 6 m.

v

OnddepeHumansbHbiin (Differential, nnm
High Voltage Differential, HVD, 4T06bl OT-
nu4aTb ero ot LVD) aneKTpU4ecKuim mH-
Tepdeic SCSI. [ina nepenayn curHana
MCMO/b3YIOTCA ABa NpPoBoJa, NpU 3TOM Ha-
npsXeHne onpeaenseTcs pasHoCTbio Mo-
TEHUMaNoB Mexay HuMu. MakcumanbHas
AnnMHa Kabena coctaBngeT 25 M. IneKkTpu-
yeckn HVD SCSI He coBmecTuMm ¢ SE SCSI.
LVD SCSI. B xone pa3paboTku cTaHgapTa

v

SCSI-3 BcTtan Bonpoc 06 MCM0ib30BaHWUK
HOBOrO 3/IEKTPUYECKOrO MHTEepdeiica.

>



» Tn Ultra SCSI v conyTcTBYIOWME [ONONHN-
TeNbHble OrpaHNYeHUs NPUBENN K yMeHbLue-
HUI0O MAKCUManbHOM gauHbl Kabens ansa SE
SCSI go 1,5 M Npu MCNOb30BAHUM NATU U 6O-
flee YCTPOWCTB U 10 3 M NpU MOAKNIOYEHUM
yeTblpex U meHee yctpoicTs. Ona HVD-ycT-
pOICTB MaKCUManbHas aanHa kabens no-
npexHemy ocranace 25 m.

B SPI-2 ckopocTb WiHbl CHOBA Gbina ya-
BoeHa, 1 ana Ultra2 (Fast-40) SCSI makcu-
MajibHas NponycKkHas cnocobHOCTb COCTAaBU-
na 80 M6aitT/c npu ucnonb3oBaHum
16-6UTHOM WKHBI. [Ins JOCTUXEHMSA TAKOW
CKOPOCTY OblNl BBELLEH HOBbI 3NEKTPUYECKUit
nntepdenc LVD SCSI, He coBMecTUMBbIN €O
crapbim HVD SCSI, ogHako no3sonswowmit yc-
Tpoiicteam LVD/MSE SCSI pa6otath Kak B pe-
*ume LVD, Tak u B pexxume SE — B cnyuyae
nogkntoueHus SE SCSI ycrpoiicTaa.

SPI-3 cHoBa yaBauMBaeT CKOPOCTb WUHbI
SCSI — po Ultra3 (Ultral60 unu Fast-80),
obecneynBas NponycKHyK CNOCOBHOCTb WH-
Hbl SCSI B 80 MiH onepauuit B cekyHay (160
M6aiiT/c Ha 16-6UTHOW WHHe faHHbIX). [ns
obecneyeHus Takoi ckopocTu notpe6oBsa-
N10Cb MCNOb30BATh KaK NepeaHuii, Tak 1
3afHui HPOHTLI CUTHANOB 3anpoca M noj-
TBEPXKAEHNSA, YTO NMONYYNUNO HAa3BaHWeE [BOI-
HOM cuHxpoHu3saumun (Double Transition
clocking, DT). [iBoiiHas cMHXpoHUM3aLus uc-
nosb3yeTcs TONbKO Ans 16-6UTHOM WHHBI.
Cneundukaums SPI-3 Takxe BknoyaeT 32-

MHTepdenc SCSI

< PCMCIA-apanTtep
ctaHpaapra Ultra
SCSI ana HOyTOYKa

OUTHBLIA LUKNMYECKUI U3BBITOYHbIA KOp,
(CRC) ans KOHTpONA LLeNOCTHOCTM Nepefa-
BAEMbIX laHHbIX U 0BecnedYeHns KOHTPONs
okpyxeHus (Domain Validation). Cytb no-
cflefiHero B TOM, YTO Nepej YCTaHOBNEHUEM
CKOpOCTH PaboThl WHHbI NPOU3BOAUTCS Ce-
pus TeCTOB, NO3BOASAIOWMX BbIGMPATL MAKCH-
MasbHyl0 CKOPOCTb WHHBbI, HA KOTOPOI MOryT
paboTarb nogKMoYeHHble ycTpoicTea. Kpome
Toro, B SPI-3 Gbin onpefeneH HOBbI MeTo
apOUTpaXa WMHbI U TaK Ha3biBaeMas «nake-
Tu3auma» SCSI (SCSI «packtizationy).

MeTop 6bicTporo apbutpaxa v eoibopa
(Quick Arbitration and Selection, QAS) saBns-
eTCcs HeobA3aTeNbHbIM METOLOM apOUTPaxa,
onpepenerHbim B SPI-3 ans Ultral60 c ue-
JIbI0 CHUXKEHWA HAKNAAHbIX PAaCXOf0B U yBe-
JINYEHUs NPONYCKHON CMOCOGHOCTH WHHBI

SCSI 3a cyeT nponyckoB ¢asbl WHHbI, B KOTO-
poi oHa oKa3blBaeTcs cBOGOAHOM. YcTpoiicT-
BO, noanepxusatouiee QAS, nonsiTaerca 3a-
XBaTUTb LWWHY, He A0XUAAACh Ba3bl «WUHA
cBoGofiHa», cpa3y nocne Toro, Kak napa ycr-
pOICTB, Npexe ee 3aHNMABLIMX, 3aBEPLINT
coeauHeHune. B QAS Takxe BXoAWUT onucaHue
npaBua «4eCTHOM urpbi» ana ycrponcrs SCSI,
NpefoTBpalLaloLMX OKKYNALUIO WWHBI YCT-
poicTeamu ¢ 6onee BLICOKUM NPUOPUTETOM,
YTO MOXET He MO3BO/UTb YCTPOINCTBAM C HU3-
KUM NPUOPUTETOM MOJYYMTb YNpaBieHue wu-
HOMA.

Lpyrum cnoco6om ymeHblieHUs Haknag-
HbIX PAaCXOA0B U YBENMYEHUA NPONYCKHOM
CMOCOBHOCTH WHHbBI ABUAKCH «UHDOPMALU-
OHHble 6n1oku» (information units) — cop-
Ma «nakeTusaumu» uam nukancynauum SCSI. »

OCHOBHbI€ MOHATUS U TEPMUHbI

> [eno B TOM, 4TO B CNy4yae MUCMONb30BaHUA
SE SCSI anvHa ka6ensa B BMAy psaa Ho-
BbIX TPE6OBaHWIM OKa3anacb 6bl orpaHuye-
Ha 0,75 M, 4TO 6bIIO HENpUeMemo, a ansa
ncnonb3oBaHma ctaporo HVD HeobxoaMmo
6bISI0 NMPUMEHEHUE OCTAaTOYHO AOPOrMX U
HeLOCTaTO4HO KOMMaKTHbIX BbICOKOBOLT-
HbIX KOMMOHEHTOB. Kpome Toro, npeanpu-
HUMaNWUCb MOMbITKU YCTPAHUTb 3NEKTPUYE-
CKYl0 HecoBMecTUMOCTb ¢ SE SCSI-ycTpoi-
ctBamu. Cneundurkaumm SCSI-3 6bin pas-
paboTaHbl TaKMM 06pa3oM, 4To LVD-ycT-
PONCTBO MOXKET nepeKkntoynTbca B SE-pe-
UM U paboTaTb ¢ SE-yCTPOMNCTBOM B 04-
HOM CErMEHTE LIWHbI.

Multimode LVD (unu ke LVD/MSE) SCSI.
TepMuHbl «Multimode LVD» n «LVD/MSE
(Multimode Single Ended)» sBngtoTcs 060-

v

3HaYEeHUAMMU OHOTO U TOrO XKe UHTEpdEen-
ca. 310 peanusdauus SCSI, koTopas aBTO-

MaTUYECKM NEePEKoYaeTcs MeXay Pexu-
mamu LVD n SE. Koraa Kk LVD/MSE-wwuHe
noakntoyaetca SE-yCTponcTBO, WWHa nepe-
Kntovaetcs B SE-pexkumM. O6bl4HO e
LVD/MSE-ycTponcTtBa pa6otatoT B LVD-pe-
KUMe.

v

CerMeHT WKHbI. Y4acTok SCSI-WwuHbI,
M30/IMPOBAHHbIA CXEMOW pereHepaumm
curHana (Signal Conditioner Chip), Ha3bl-
BaeTCA CErMeHTOM WuHbl. OH NOrM4yecKn
ABNSeTCa YacTblo 0gHON SCSI-WKHBbI
(mpeHTMdMKaTopbl SCSI-YyCTPOMCTB Ha HEM
[LOMKHbI pasfnnyatbCs), HO ANEKTPUYECKHU
OH U30/IMPOBaH TaK, YTO OTPaXKEHHbIE CUT-
Hanbl Ha 3TOM CErMeHTe He BO3AENCTBYIOT
Ha Apyrue cerMeHTbl WWHbl. ATO NO3BONS-
€T YBENNYNUTb ASIUHY WKHbI, MOCKONbKY
CUTHanM o4YulLaeTcs OT MOMEX, MPOXOAs Ye-
pe3 cxembl pereHepauuun. Y Kaxaoro cer-
MEHTa AOMKHbl 6bITb CBOM TEPMUHATOPBI:

v

O[IMH Ha cXeme pereHepaluu curHana,
[pyron — Ha [ajbHEM KOHLIe CerMeHTa.

» SCSI ID. Kaxxgomy ycTpowcTBY Ha Of4HOWM

SCSI-Ww1He Ha3Ha4YyaeTcss CBOW YHUKab-
HbI MAEHTUPUKATOP, NO KOTOPOMY K HEMY
MOryT o6pallatbecs Apyrue ycTpoicTea.
JTOT MaeHTMdUKATOP 3a4acTyio BblCTaBNSA-
eTCcsl C NOMOLLbIO MEPEMbIYEK Ha YCTPOK-
CTBE.

JNlornyecku Homep yctporictBa (Logical
Unit Number, LUN). LUN — 370 cy6610K
ycTpowvcTBa. [Ans 601blIMHCTBA TUNOB YCT-
POWCTB OH paBeH HY/IO, MOCKOJbKY OHU
He MMetoT cy6610KoB. MpuMepom Toro,
Korga Ucnosib3yrTcs IOrMYecKue HoMepa
YCTPOWCTB, MOXKeT 6biTb CD-4yenHaKep Ha
HECKONbKO AMCKoB. Ecnu y Hero camoro,
cKkaxewm, SCSI ID 4, To nepBbIiN ANCK By-
net umetb ID 4, LUN O, BTopon — ID 4,
LUN1wuT Ao
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HARDWARE cTaHpapTh,

Mpouecc nepeaaym KOMaHa v AaHHbIX MO WK-
He SCSI cokpawaetcs ¢ 7 go 3 ¢as, kpome
Toro, a3kl cTatyca u coobleHuit, cnepyto-

wue nocne cob6CTBEHHO Nepefayn AaHHbIX MO
WWHe, 06beanHaATCA B 04HY. HakoHel, cno-
cob nepefayu nHbopmauum B hasax KoMaHA,
cTaTyca v CoobLEHMII CMEHSETCA C aCUH-
XPOHHOTO Ha CUHXPOHHBI, B pe3ynbrarte yero
elye 6onblle YMEHbWAKTCA HakNagHble pac-
xoAbl. NepefaBaemble AaHHbIe, CTATyC, KO-
MaHpbl, aTpUOYTHI 3aJauu, a TaKKe KOHTPOSb-
Has cymma (CRC) pns nepepayn
06beaNHAITCA B CTPYKTYPY, Ha3blBaeMylo
nHbopMaLuMoHHbIM 610KOM SPI.

YcTpoiicTBa, cooTBeTCTBYOWME Cneundm-
kauuu Ultral60, onKHbl NOAAEPKMBATL NO
KpaliHell Mmepe OfiHO U3 NATU YKa3aHHbIX HO-
BoBBefeHuit SPI-3 (ABoiHaA CMHXpOHU3a-
ums, CRC, npoBepka oKpyKeHus, GbICTpbIi
apbuTpax 1 BbI6op, MHPOPMALMOHHbIE BN10-
kn). lnA Toro 4to6bl YCKOPUTL NPOABUMMKEHNE
Ultra160 SCSI, rpynna komnaHwii, augupyio-
WMX Ha pbiHKe npou3sogacTea SCSI-ycT-
pOVACTB, NpULLINA K COTNALIEHUIO O peanu3a-
LMK Tpex U3 NATU NpeanoxeHHsolix B SPI-3
HOBOBBEZEHMUIA: BOMHON CUHXPOHM3ALWK
(DT), CRC 1 npoBepku okpyxeHus (Domain

KOTOpble Mbl BbbuUupaewm

< MaTepuHCKas nna-
Ta C UHTErpupo-
BaHHbIM SCSI-
apantepom (4yep-
Hble pa3beMbl)

Validation). Ultra160-ycTpoiicTBa, noanep-
XUBAKOLMe 3TV TPU BO3MOXKHOCTU, Ha3blBa-
totca Ultral60/m.

HoBble TexHoNOrMn —

HOBbI€ BO3MOXHOCTHU

HoBoit ctyneHbio B 3Boatouumn SCSI aenaercs

Ultra320 SCSI. MakcumanbHas nponyckHas

cnocobHocTb WuHbl SCSI cHoBa yABOEHa —

Ha 3T0T pa3 o 320 M6aiT/c. B gononHeHune

K K/OYEBbIM TEXHONOTUSAM, NTPUHATBIM HA BO-

opyxeHue B Ultra160/m, Ultra320 SCSI 06-

NafaeT cnegyrowmmn GYHKLUOHANbHbIMM

BO3MOXHOCTAMMU:

» ¥nBoeHHas ckopocTb nepepayun (Double
Transfer Speed) no3sonsert ysennuntb
nponyckHyto cnocobHocTb wiuHsl SCSI go
320 M6aiit/c n bonee NonaHo 3aaencTeo-
BaTb BO3MOXHOCTU BbICOKOCKOPOCTHbIX
LOMCKOBbIX YCTPOWCTB, NOAK/IIOYAEMbIX K
LIKMHE, YTO 0COGEHHO aKTyanbHO B Tex ciy-
yanx, Korga K OAHOM WWHE NOAKNI0YEHO
MHOTO YCTPOWCTB.

» SCSI Packetization BkntoyaeT nogaepxky
MakeTHOro NpoToKona. YcTponcTea, nog-
JepXuBaloLMe 3Ty TEXHONOTUIO, CHUXKAIT
HakNagHble pacxodbl Ha 06paboTKy Ko-

BN 1986 N 1994 N 1995 N 1996 I 1999 N 2001 BN 2002

bo 5 Ao 10 Ao 20 o 40 Ao 80 Ao 160 o 320
Mé6aitt/c Mé6aitt/c Mé6aiit/c Mé6aitt/c Mé6aitt/c Mé6aiit/c Mé6aitt/c
SCsI-1 SCSI-2 SE SCSI-3 SPI Fast-20 Ultra2 SCSI Ultra3 nau Ultra320 SCSI
Fast & Wide SE  Ultra SCSI SE Ultra160 SCSI
SCSI-2 Fast SCSI-3 SPI Fast-20 Fast-40 Fast-80 Fast-160
Differential Fast & Wide Ultra SCSI SPI-2 SPI-3 SPI-4
HVD SCSI Differential Differential LVD SCSI LVD SCsI LVD SCsI
HVD SCSI HVD SCSI

8-6uTtHas (Narrow) wuHa

AaHHbIX WKHa AaHHbIX

A CeMb noKoneHui uurepdeica SCSI
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8-6utHas (Narrow) n 16-6utHas (Wide)

8-6utHas (Narrow) u 16-
6uTHasa (Wide) WwuHa AaHHbIX

MaHf, nepefaBas KOMaHAbl, LaHHbIE U UH-
tdopmauuio o cTatyce B a3y nepegayu
AaHHBIX ABOIHOI cnHXpoHu3auuu (DT)
BMecTo 6osiee Me/IeHHOr0 aCUHXPOHHOTO
MeTofa nepefayu, YTo NO3BONAET MAKCU-
ManbHO 3aaencTBoBaTh WHHY. bonee Toro,
MaKeTHbIW NPOTOKON TaKXe NOo3BOAET 3a
0AHO COefiMHEHWe nepefaBaTb HECKOJIbKO
komaHp. B Ultra160 SCSI paHHble nepepa-
0TCA CUHXPOHHO Ha cKopocTn 160
M6aiiT/c, B To BpeMs KaK KOMaHfbl U UH-
thopmauuns o cTatyce ycTpoiicTBa BCe elle
nepefalnTcs aCUHXPOHHO W OFPAHUYEHDbI
0fHON nepepayen Ha coefuHeHue.

v

BoicTpbiit apbutpax u Beibop (Quick Arbit-
ration and Select, QAS). QAS no3sonser
CHW3UTb BPEMEHHblEe 3aTpaThl Ha nepepavy
yNpaBneHus WUHOM 0T OAHOTO yCTpoicTBa
K [pyromy.

MoToKoBas nepefaya AaHHbIX NpU YTEHUM
u 3anucu (Read and Write Data Strea-

v

ming). bnarofaps faHHoit TexHonorUM
YMEHbLAKTCA HaknafHble pacxofbl Ha ne-
pefayy 610KOB JAHHBIX 33 CYET TOTO, YTO
nocsbinaetcs oguH naket LUN-Q TAG (LQ)
NOTOKa LAaHHbIX, 32 KOTOPLIM CNeAyIoT He-
CKOJIbKO NaKeToB C flaHHbIMU. [lo BBEAEHMA
3TON TeXHONOrUM oTaeNbHbIN LQ-nakeT no-
Cbinancs nepep KaxabiM NakeToM AaHHbIX.

v

YnpasneHue notokom (Flow Control). aH-
Has TEXHONOTUS NO3BONAET ONTUMU3UPO-
BaTb NpefBbIOOPKY AaHHbIX BO BpEMs one-
pauuii 3anucu, a Takxke copoc
FIFO-GydepoB gaHHbIX BO BpEMS OnepaLmil
yTeHUSA.

MoaBoas UTOTU, MOXHO NpPeacTaBUTL
uctoputo cemu nokonernuin SCSI B Buge
TabnuLbl.

YctaHoBKa SCSl-ycTpoiicTB

C yero HayaTb

Y1o xe Tpebyetca ans yctaHosku SCSI-yct-
poiicte? MuHumanbHo Bam Heobxoaum SCSI
host-apantep, SCSI-ycTpoitcTBo, Wneiid u
TepMuHaTtopsl. MocnegHU NyHKT BeCbMa Ba-
EH, NOCKONbKY 6e3 TepMMHaTOpOB, bonee
TOro, 6e3 aKTUBHbIX TEPMUHATOPOB (ecnu
TOJIbKO Bbl He cobupaeTech npuobpeTaTh cTa-
pble Fast-20 ycTpoiicTea) ycToitumsoii pa6o-
Tbl SCSI-WKHbLI HE fO06UTLCA.

[inf Hayana ycTaHoBuTE B CBOGOAHBIN CNOT
maTtepuHcKkoit nnatsl host-agantep SCSI, nocne
yero y6epuTecs, YTo €My AOCTaNoCh NpepbiBa-
HWE U YTO Ha 3TO NpepbiBaHWe 6oNbLIE HUKTO
He npeTeHAyeT. B HacTpoiikax BIOS host-
afanTtepa Bbl MOXeTe CKOHDUTYPMPOBATL As  »



»

KaXX[oro 13 ycTpoicTs, NofktoYeHHbIx k SCSI-
WWHe, PAf NapaMeTpoB, TaKKUX Kak npoBepka
YeTHOCTH, CKOPOCTb PaboThl, BO3MOXHOCTb 3a-
rPY3KUM KOMMbIOTEPA C TOFO MW UHOTO YCTPOii-
ctBa, nopgepxka LUN u 1. a. Ho npegsapu-
TENIbHO BaM HYXHO BbICTaBUTb 151 KAXAOTO
ycTpoiicTea (B Tom Yncne host-agantepa)
SCSI-upentudukarop. Ha nnare host-agante-
pa, Ha xecTkux auckax, floppy u CD-npusogax
SCSI ID, kak npaBuno, BLICTAaBAAETCA C NOMO-
Wbio nepemblyek; Ha BHewHux SCSI-ycTpoii-
CTBaX, TAKWUX KaK NPUHTEPbI U CKaHepsbl, AN
BbICTaBNEHNA 3TOr0 uAaeHTUdMKaTopa uc-
M0/b3yeTCA NOBOPOTHbIN KPYroBOW nepekio-
yarens. K Bbibopy MaeHTMdMKATOPOB HEOOXO-
AMMO OTHECTUCb LOCTaTOYHO BHUMATENbHO U
CNIe[,0BaTh ONpefeNeHHbIM NpaBuiam — ot
3TOr0 B flanbHeiilem OyfeT 3aBMCeTb NPON3BO-
AUTENbHOCTb U CTabUNBLHOCTL PaboThl yCT-
poMcTB, nofktoyaemblx K wuHe SCSI.

MpuopuTteTbl 4N o6LWEeHUsA

[naBHOe NpaBMNO OTHOCUTENBHO Ha3HavYeHUs

SCSI-upeHtudukatropos (SCSI IDs) — onu

AOJIKHbI ObITb YHUKANbHBIMU A5 KAXAOTO

kaHana SCSI-koHTponnepa. Bcem yctpoitct-

BaM HEOOXO[MMO Ha3HAYNUTb HEMOBTOPAIOLWM-

ecs aeHTUdUKaTopsl, YTO6bI YCTPOIiCTBa

MoK 06palaTbes ApYr K ApYry no 3Tomy

Homepy. Takxxe npu Ha3Ha4YeHUn NAeHTU K-

KaToOpoB C/ieflyeT yyecTb, YTO OHU onpeaens-

10T, KaKoil NPUOPUTET Ha WHHe GyAeT UMeTb

TO UM UHOE YCTPOMCTBO: YeM BONblUe UAEH-

TudunkaTop, Tem Bbilwe npuoputeT. Bnpouem,

ucropus passutua SCSI (HanoMHUM, 4TO U3-

HayYanbHO WWHA fAHHbIX GblNa «y3KON», 8-

OMTHOI1) BHeCNna CBOW KOPPEKTUBbI, TaK YTO B

KOHEYHOM MTOre pacnpepaeneHue npuopuTe-

TOB OT BbICLIETO K HU3LWeEMY BbIFA[MUT TakK: 7,

6,5 4,3,21,0,15, 14,13, 12,11, 10, 9, 8.

CywecTBytoT 1Ba OCHOBHbIX NOAX0AA K pac-

npefeneHnio NpUoOpUTETOB.

» Mopxopn nepsbiit. YcTaHoBuTe host-aganTe-
py SCSIID 7. Mocnepytowme ngeHTudmka-
TOpbl (6,5 ¥ T. fi.) AONKHbI GbITb Ha3Haye-
Hbl YCTPOMCTBAM, HauboNee KPUTUYHBIM B
nnaHe BpPeMeHHbIX 3afepiKeK, TaKUM Kak
ctpumepsl u CD-RW-npusogbl. Xectkum
AMCKaM CnefyeT Ha3HaYNUTb MeHee Npuopu-
TeTHble MAEHTUMUKATOPbI, NOTOMY YTO OHY,
KaK NpaBsuio, ABAAITCA Haubonee GbICTpbI-
MU YCTPOMCTBAMM Ha LWKHE: B Cly4Yae Bbl-
CTaB/IEHNUS UM BbICOKOTO MPUOPUTETA OHM
MOTYT KMOHOMONM3MPOBATLY WNHY U OCTa-
BUTb 6oJlee MeANeHHbIe U YyBCTBUTENbHbIE
K BpEMEHHbIM 3aJiepXKKaM yCTPOCTBa «Ha

MHTepodenc SCSI

A TUNUYHLIA KabGenb ANA NOAKNIOYEHUA BHeWwHUX SCSI-ycTpoicTB

rosofHoOM nanke». [laHHOro MeToga HasHa-
YeHWs UAeHTUHUKATOPOB NpUaEpPKMBaETCA
Adaptec, Bo Bcakom cnyyae, Bce host-apan-
Tepbl 3TOF0 NPOM3BOLMTENA NO YMONYAHUIO
umetoT SCSI ID 7.

Mopxopn BTOpOW. YCTpOMCTBAM, KOTOpbIE

v

3arpyxatoT W1Hy, cnepyeT NnpucBanBatb
HU3LWWIT NPUOPUTET, @ YCTPOKCTBAM, KOTO-
pble 0CBOBOXAAIOT WHHY OT «3arpy3ku»,
— Gonee npuopuTeTHbIE NAEHTUDMKATO-
pbl. C 3T0it TOYkM 3peHus host-agantepsl
3arpyxatoT WuHY, MHULUUPYA onepauum
BBOAA-BbIBOAA, NO3TOMY UM HAf0 NPUCBa-
nBatb SCSI ID 0 (unm paxe 15, ecnu K wu-
He He MOJKII0YEHbl YCTPOIICTBA, paccyu-
TaHHble Ha 8-OUTHYIO WHHY fAHHbIX).
KpuTnuHBIM K 3afiepxKam ycTpoicTBam
(onaTb-Taku, ctpumepam, CD-RW-npuso-
LaM 1 TOMy Nofo0OHbIM) cnefyeT HasHa-
yaTb Haubonee NPUOPUTETHbIE UAEHTUDU-
KaTopbl. Bcem npoynm yctpoiicteam, B TOM
yucne KecTKUM JUCKaM, ClefyeT Ha3Ha-
YaTb UAEHTUPUKATOPbI B OCTABIIEMCA f1a-
nasoHe.
Jto60it U3 NpUBEAEHHbIX MTOAXOLOB MOXKHO
MCMoNb30BaTh C OAMHAKOBbIM ycnexoM. Bo
BCAKOM CJlyyae, Ha AaHHbI MOMEHT He 13Be-

CTHbI Pe3yNbTaToB TECTOB, JOKA3bIBAIOLWMX
NperMyLLecTBa TOro UM UHOMO NOAX0AA.
Be3 TepMUHATOPOB — HUKaK

Mocne HaCTPOMKN MAEHTUUKATOPOB AN yC-
TpoincTB SCSI M nofKAYEHN: UX K WHUHE He-
06X041MO N03ab0TUTLCA O €€ TEPMUHUPOBA-
HuW. Bonpoc, kak 310 niydwe cpenarts.
Bo-nepBbix, N0 BO3MOXHOCTU UCNOAb3YiMTe
aKTUBHbIE TEPMUHATOPLI (BNPOYEM, C/N Y
Bac yctpoiicta Ultra SCSI unu 6onee 6bicT-
pble, T0 oco6oro BbI6opa y Bac HeT). Bo-BTo-
pbIX, PyKOBOACTBYMUTECH NPOCTHIM MPABUIOM:
SCSI-wunHa fonkHa 6bITb TEPMUHUPOBAHA C
0601X KOHLIOB.

Takum 06pasom, creayeT ABa BapuaHTa:
TEPMUHUPOBAHBI AOMKHbI ObITh «KpaitHUe»
ycTpoiicTBa Ha wuHe (byab To host-apanTep,
KECTKMit fucKk unu noboe fpyroe ycTponcT-
BO), @ KPOME TOrO, TEPMUHMPOBAH [OMKEH
ObITb CTAapWKi GANT WHHBI, €CAN Bbl NOAKIO-
yaeTe K «WNPOKOit», 16-6UTHOI WKHE yCT-
POMCTBO, NPeHA3HAYEHHOE ANA WHHBI KY3-
Koii», 8-6UTHOI (i, M TaKne BapuaHTbl
BO3MOXHbI). Ecnu Bbl nogknioyaete k SCSI-
LWKHE CKaHep, TO BECbMA BEPOATHO, YTO Ha
HEM TEPMUHATOP YKe BKIIOYEH, NPUYEM KHA-
MEepPTBO». »

0603Ha4YeHUsA Pa3/IMYHbIX TUMOB 3JIeKTPUHECKUX uHTepdeicos SCSI

MHorue, BEpOSiTHO, BUENW B MEHEAXKEpEe
yctpovcte Windows 3Ha4yoK «KoHTposinepsbl
SCSI» Hanogo6ue pom6uyeckon 6ykBbl C. B
[eNCTBUTENBHOCTH, COrNacHo cneunduKka-
umn SCSI Parallel Interface, BBeaeHo He-
CKOJIbKO PasnuyHbIX MUKTOrpaMm anst 060-

CumBon, o6o3Haqalowmit SCSI SE

CumBon, o6o3Havatowmin SCSI LVD

3HaYeHUs pasHbIX TUMOB 3NIEKTPUYECKMX
nHTEepdencoB SCSI. 3TM NUKTOrpaMmsl
[OJKHBI 6bITb YKa3aHbl rae-nMéo psagom co
SCSI-pazbemamMu, BO3MOXKHO, CONPOBOXKaa-
eMble COOTBETCTBYIOLWEN HAAMUCHIO, HaNpu-
mep: «SCSI LVD». BoT 3TM 0603Ha4YeHums:

CumBon, o6osHavaowuit SCSI HVD

CumBon, o6o3Havatowmin SCSI LVD/MSE

A B T Yy CT 2 0 0 2



HARDWARE

CpaBHeHue uHtepdeiicos IDE u SCSI

HanabliA xopolu
no-cBoeMy

OwWwmn60Y4HbIM 6bI1I0 6bl NONaratb, YTO MUC-
nosnb3oBaHue SCS| umeet Bceraga U BO
BCEM HEOoCrnopuMble NMpeumyLiecTBa ne-
pefn IDE-pewernamun. 3aechb, Kak 1 Be3-
[le, cnefyeT y4uTbiBaTb HECKOJNIbKO pas-
JIMYHbIX GAKTOPOB MPW OKOHYaTENbHOM
BblGOPE TOW WM UHOW apXUTEKTYpbl.
SCSl-agantepbl NO3BOASAOT NOAKIOYATbL
60/bllee KOIMYeCTBO YCTPOUCTB K O4HO-
My KaHany, Hexxenu IDE/Ultra ATA-KOH-
Tponnepsbl (7 nan 15 ycTponcTB Ha OAMH
KaHan npoTuB ABYX). [la)ke BbICOKOCKOPO-
CTHble anckoBble IDE-HakonuTenu pabo-
TaloT Mea/ieHHee U 06n1ajaloT MeHbLewn
MaKCUManbHON eMKOCTbIO, YEM COBpe-
MeHHble SCSl-aHanoru. Kpome Toro, B
cpaBHeHuu ¢ IDE/Ultra ATA-ycTponcTBa-
mu y SCSI Bblle cpegHee BpeMs Hapa-
60TKM Ha OTKa3. He cTouT Takxe 3abbl-
BaTb, YTO K ofHOW SCSI-linHEe MOXKeT
OblTb NOAK/IIOYEH OYEHb LUMPOKUIA CNEKTP
YyCTPOWCTB, B TO BpeMs KaK B IDE-ucnon-
HEHWW BbINYCKaOTCH B OCHOBHOM JIULLb
YeCTKMe Aucku u CD-npuBoabl, Aa elue,
noxxanyu, ZIP/MO. B nocneaHux cnewu-
dukaumax SCSI BBegeHa noaaepKKa mc-
nonb3oBaHnsa CRC ans KOHTPONS LLENOCT-
HOCTU AaHHbIX, MepeaaBaeMbix Mo WWHE,
a B IDE atoro HeT.

IDE-pelieHuns naeanbHO NOAXOANAT ANns
6O0JIbLIMHCTBA NEPCOHAbHbIX KOMMbOTE-
pOB, Ha KOTOPbIX HE KPUTUYHO oGecneye-
HWe BbICOKOW NMPOU3BOAUTENIbHOCTU AUCKO-
BOW MoAcUCTEMbI MpU paboTe B MHOro3a-
[la4yHoM onepaLnoHHOM cucTeme, To ecTb
He TpebyeTcs paboTaTb C HACTONbHbIMU U3-
[aTeflbCKUMKU CUCTEMaMM, 3aHUMATbCA BU-
[1e0- 1 ayJMOMOHTaXOM, a TaKe MCMob-
30BaTh Apyrve NpUIoKEHUS, onepupyio-
me ¢ 6onbWIMMN 06 bEMAMK AaHHbIX. XO-
powune SCSl-agantepbl CTOAT HEAELWEBO, B
TO Bpems Kak IDE-KOHTponnepsbl yxe ycra-
HOBJ/IEHbI HA MATEPMHCKMX NiaTax, U NnoTo-
My nogknoveHune IDE-ycTponcTB He Tpeby-
€T [OMNONHUTENbHbIX 3aTpart.

WUtak, nHtepdenc SCSI naeanbHO noaxo-
OWUT ANS cCepBepoB Camoro passiMyHoro
YPOBHS, @ TaKXe AN BbICOKONPOU3BOAU-
TeNbHbIX Pabo4ymx CTaHLUMI, B TO BpeEMS
Kak IDE yaa4yHO BNMUCbIBAETCH B KOMMAEK-
Taumio 0GUCHOro MK JOMalIHEro Kom-
nblotepa.

A B
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CTaHAaAapPT®H,

KOTOpble Mbl BbbuUpaewm

host-apantep

ScCsl
ID7

BKI.

SCSl-ycTpoiicTBO

SCsI
IDO

BKI.

BHewHee SCSI- host- BHYTPEHHUE
YCTPOMCTBO apgantep SCSl-ycTpoiicTBa
SCsI SCsI SCsI SCSI
ID 2 ID7 ID1 IDO
BKJ1. BbIK/. TepMUHaTop:

a. B npocrefluem cnyvyae nogkno4eHus

YCTPOMCTB
BHewHee SCSI- host- BH)'TPemlee
YCTPOWCTBO apanTep SCSl-yctpoiicTBa
SCsI SCsI SCSI SCsI
ID 2 ID7 ID1 IDO
BKI. BbIK/. BKI.

b. lononHuTeNbHbLIMU TEPMUHATOPaMU

narrow SCSI- host- wide
YCTPOMCTBO  apantep SCSl-yctpoiictBa
SCsI SCSI SCsI SCSI
ID 2 ID7 ID1 IDO
8-bit 16-bit
BKI. low BbIK/.
high Bk

c. Mpu noaKkNo4YEeHUN BHELUHUX U BHYTPEH-
Hux SCSl-ycTpoiicTB

d. B cnyyae wide-lMHbI NPU NOJKNIOYEHUH
narrow-ycTpowcTsa

A Cxema 1. TepMUHUpOBaHUE WKHbI SCSI

»  Kak yxe oTmeyanocs, B LVD SCSI-ycTtpoii-
CTBA 3a4acCTylo He BCTPAUBAIOTCA TEPMUHA-
TOpbl, MO3TOMY B C/ly4ae NOAKIOYEHUS TaKUX
YCTPOICTB HEO6XO[MMO UCNONB30BATL AONON-
HUTeNbHbIE aKTUBHbIE TepMuHaTopsl. K npume-
Py, €CAN K WKHE NofKto4eHbl BHYTPeHHMe LVD
SCSI-ycTpoicTBa, @ TaKKe BHELWHee YCTPONCT-
BO, TO CXEMa TEPMUHUPOBAHUS MOXET ObiTb Ta-
KO, KaK MoKa3aHo Ha cxeMme 1, c.

Ecnn y Bac BO3HUKHET He06X0[MMOCTb
MOLKMOYUTD K LIMHE OfHOBPEMEHHO YCTPOM-
CTBa, paccyuTaHHble Ha 16-6uTHyto (wide) n
8-6MTHyI0 (Narrow) WKHbI, TO B 3TOM CJly4yae
TEPMUHWUPOBAHNE BbIMOJHAETCS HECKOJBKO
xutpee. Kak oTmeyanoco B paspesne, nocss-
weHHom nctopum passutua SCSI, n3HavanbHoO
NS noaknoyerus K 16-6utHoin SCSI-wuHe
MCNoNb30BanuUCh fiBa 8-6UTHbIX kKabens. Takoe
pasgenexue 16-6UTHOI WKHBI Kak Obl HA fiBe
8-OMTHble (B OMUCAHMAX OHM HA3bIBAKOTCA
MAAAWMUM U CTapWKUM 6ailTaMm WKHbI), No
KpalHen mepe, NOrMYeCKU COXPaHMNOCh U No-
cne nepexofa K 68-KOHTaKTHOMY pasbemy
SCSI-3, ucnonb3ytowemy oauH Kabens, a He
nBa. CornacHo BbilenpuBEAEHHbIM NPaBMNam,
HeobX04MMO TEPMUHMPOBATL 06€ 3TU KINHbI»
He3aBucuMmo. [ToCKoNbKY narrow ycTpocTBo
“Cnonb3yeT Mnaawnii 6ainT wide wWuHel, Bam
Heo6xoAMMO 6yAeT TEpMUHMPOBATb CTapLINil
6aiiT (cxema 1, d).

Kpome Toro, HekoTopble host-aganTtepsi
MOryT 6bITb aBTOTEPMUHUPOBAHbI, TO €CTb OHU
MOryT CaMW peLaTh, YT0 He0OXo[UMO TEPMU-
HWpOBaTb WHHY. Monaratbcs Ha 370 0c060 He
cTouT. [leno B TOM, 4TO AOCTOBEPHO onpefe-
JINTb, TEDMUHMPOBAHA WWHA UIN HET, MOXHO,
pa3Be YTo IMYHO B 3TOM yOeauBLIMCH UK UC-
nosb3ys CneLnanu3npoBaHHbI pedaekTo-

MeTp. A NpeanonoXeHNs, KOTopble aenaet
KOHTpONiep, NOAAEPKMBAIOLLMI aBTOTEPMU-
HUPOBaHMeE, 3a4aCTYI0 MOTYT OKa3aTbCs He Co-
OTBETCTBYIOWMMU LENCTBUTENBHOCTH. TaK YTO
Jlyylle TEPMUHUPYIATE WWHY BPYYHYIO.

MoaknioyeHue pasnnyHbIX
SCSl-ycTpoiicTB

0TaenbHO XO4eTCA OCTAHOBUTLCA HA MOAKIIO-
YeHUM XKeCTKUX AUCKoB. MpaBuna ans HUX, B
MPUHLMMNE, TE e, YTO U AN OCTaNbHbIX YCT-
POWCTB, 33 TEM UCKIOYEHNUEM, YTO HEKOTOPbIE
cTapble KOHTPOJIepbl He CMOrYT 06ecneynTs
3arpy3Kky ¢ AuckoB, y kotopbix SCSI ID otau-
yeH ot 0 unu 1. Kpome Toro, nocne nogknto-
YeHUs AUCKA K HOBOMY KOHTPOJIepy cnepyet
npoussectu ero popmatuposaHue. [leno B
TOM, YTO pa3Hble KOHTPOJIEPbl MOTYT UCNOSb-
30BaTh Pa3/IMyHble CXEMbl TPAHCAALMUK NOTU-
YeCKMX afipecoB CEKTOPOB B u3nyeckue.
Mporpamma hopmaTupoBaHua AUCKOB, Kak
npaBuio, AOCTYMHA U3 KOHDUTYpPaLMOHHOTO
meHto SCST BIOS host-apantepa.

Mpwu nogknioyeHnmn SCSI CD-npusofoB Ans
paboTsbl ¢ HUMK nog DOS Bam noHagobsTCA
cneuunanbHele gpansepsl. Mog Takumu onepa-
LUMOHHbIMKU cucTemamu, kak Windows 9x, Win-
dows 2000, Linux, ans paboTbl HyXeH NuLb
ApaiiBep host-aganTepa, Tak uTo TpyAHOCTEN
TYT HE BO3HUKHET. ITO e OTHOCUTCA U K NeH-
TOYHbIM ycTpoiicTBaM. [la, 04HO U3 Npeunmy-
wects SCSI B ToM, 4TO y Bac He byneT Heo6xo-
AMMOCTU UCKaTb ApaiiBepbl As KaX[oro
nogkntoyaemoro SCSI-ycrpoicraa.

CKaHepbl 334acTyio UAYT B KOMMIEKTE CO
CBOMM afianTepoM, Kak NpaBuio, yCTapesLInM 1
[0CTaTOYHO MefieHHbIM. [To3aToMy ecnn y Ba-
Lero ckaHepa ecTb BO3MOXHOCTb NOAKII0Ye-

»
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Hus K Bawemy HoBoMmy Ultral60 SCSI-apante-
py, BOCMONb3YITECh €t0: B 3TOM C/lyyae CKaHu-
poBaHuWe NoMAeT Kyaa bbicTpei, fa U LeHTpab-
HbIl NPOLLECCOp 3arpyKeH OyAeT MeHblue.

Ha HoByl0 cTyneHb
npou3BoAUTE/IbHOCTU

B 3ak/toueHme Xo4eTcs 0TMETUTb HECKONbKO
HeflaBHO BO3HUKLIMX U BECbMA NEPCMeKTUB-
HbIX HanpaeneHui pa3sutua SCSI.

Bo-nepBbix, no ucropuu passutus Ultra80
— Ultra160 — Ultra320 nerko yragpiBaetcs
nossnexune Ultra640 SCSI. N geiicTButensHo, ¢
2001 roaa BeayTCs aKTUBHbIE pa3paboTku B
3710l 06nacTu. Bnpoyem, nepexop Ha HOBYIO
CTyneHb NPOU3BOAUTENLHOCTN [AETCA He CTOJb
NpoCTO, KaK XxoTenoch 6bl. Bo-nepsbix, ¢ ysenu-
YeHneM vacToTel paboTbl WiHbl SCSI Bo3HMKatOT
cneunduyeckue npobaembl, Takue Kak BpeMeH-
HOWl «NepeKoC» CUrHanoB: B JIDOOM, Aaxe ca-
MOM XopoLuemM Lwneide NpOBOAHUKN HEMHOTO
OTNIMYAKTCA NO JIMHE, B pe3ysbrare Yero cur-
Has Mo pasHbIM IMHUAM NMPUXOAUT B pasHoe
Bpems. Kpome Toro, yxe u cama wuHa PCI Ha-
flaraeT CBOW OrpaHuyeHus: gas 64-6uTHOI Wwi-
Hbl, paboTatolyeit Ha yactoTe 66 MIL, makcu-
ManbHas NponycKkHas cnocobHOCTb COCTaBAsET
533 M6aitt/c, uTo fiBHO HepgocTatouHo ans Ult-
ra640 SCSI. BbIXxol0M 13 3TOTO NONIOXKEHUS AB-
nsetca nepexog Ha PCI-X, 4bs MakcuManbHas
NPOMyCKHas CMOCOGHOCTb BABOE BbILLE U CO-
cTaenset 1066 M6aiit/c.

Kpome Toro, HecMoTps Ha 06LYI0 OpUEeH-
TpoBaHHOCTb SCSI Ha pbIHOK BbICOKONPOU3-
BOAMTENbHbIX PabOUNX CTAHLMIA U CEepBEPOB,
CYLLECTBYeT TaKOEe HanpasfieHne pa3BuUTHA,
kak Serial Attached SCSI (SAS). [lanHas
pa3paboTka Npu3BaHa CoefuHUTL B cebe
npoBepeHHblit BpemeHem nHTepdenc SCSI un
LOCTUXEHMUS, NOJNyYeHHble B X04e paboT Haj
Serial ATA (SATA), 4To No3BONUT 0becneynTs
06paTHYl0 COBMECTUMOCTb C TEXHONOTUAMM
ATA, NpoYHO 06OCHOBABIWIMMUCS HA PbIHKE
ouUCHbIX U fOMaWHKUX KoMNbloTepoB. K
host-apantepam Serial Attached SCSI mox-
Ho Gynet noakntoyatb Kak SAS, Tak u sATA-
ycTpoiicTBa.

HakoHeL, BecbMa MHTEPECHbLIM W Nepcnek-
TMBHbIM aBnsieTca Internet SCSI (iSCSI). Bos-
HUKHOBEHMWE 3TOr0 NPOTOKONA BbI3BAHO TEM,
4TO OrpaHNYeHns, Hanaraemble napannenb-
HbiM MHTepdericom SCSI, ABNAIOTCA CAULIKOM
KECTKUMU ANA ceTell XpaHeHUs faHHbIX (Sto-
rage Area Networks, SANs). B 10 e Bpems ne-
peHecenune npotokona SCSI Ha 6a3y ceTeBbIx
MHbPACTPYKTYp N03BONUNO Gbl MCMONB30BATH

MHTepdenc SCSI
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TMOKME BbICOKOCKOPOCTHbIE MEXaHU3Mbl 67104-
HOI1 nepefayn AaHHbIX NS TaKUX NPUMeHe-
HUM, KaK pe3epBHOE KOMUPOBAHUE HA IEHTOY-
Hble YCTPOICTBA, KNacTepnu3aLms Cepeepos,
06befIMHEHNE YCTPOINCTB XPAHEHNS AAHHBIX U
aBapuiiHoe BoCCTaHOBEHWe. ApxuTeKTypa
iSCSI 6a3upyeTcs Ha MOAENU KueHT-cepBep.
B kauecTBe KiMeHTa — WUCNosb3yeTcs, Kak
npaeuno, cuctema (Ckaxem, ain-cepsep),
KOTOpas NMpoM3BOAMT 3aNPOCkl Ha YTEHUE U
3anuch JaHHbIx. CepBep — 3T0 pecypc, Takoi
KaK AMCKOBbI MAacCUB, KOTOPbIK OTBEYaeT Ha
3anpocsl knneHTa. KnueHT aensetcsa nHuLma-
TOPOM W UFPAET aKTUBHYIO POsib, NepefaBas
cepsepy KomaHgbl. CepBep UrpaeT NnaccuBHY0O
pOJib, BLINOJIHAS 3aNpoChl KAWeHTa.

iSCSI ncnonb3yet npotokon TCP/IP ans
HaJleXXHOW Nepefayn faHHbIX Yepes, BO3MOX-
HO, HeHaJeXHble ceTu. B aTom cnyyae ypo-
BeHb UHTepdeiica iSCSI B3aumopencTeyeT ¢
CTaHaapTHeIM HaGopom SCSI onepaynoHHO
cucTeMmbl.

[ns obecneyeHns cosmectumoctu iSCSI
BKtoyaeT B cebs SCSI-KoMaHAabl, a Takxe

BO3MOXXHOCTM MO Nepefiaye AaHHbIX U CTaTy-
ca. Mpotokon iSCSI oTcnexumBaeTt nepepayy
6710KOB JaHHbIX U NPOBEpPSAET 3aBeplueHue
onepauuit BBOAA-BbIBOAA, YTO OCYLLECTBAA-
eTcA yepes OfHO uUau Heckonbko TCP-co-
eAVHEeHU Mexay MHULMATOPOM U LieNeBbIM
ycTpoiicTBoM (pecypcom xpaHenus). Kak
NpaBuio, y OAHOMO UHULMATOPA MOXET BObITb
0 HOBPEMEHHO HeCKOJIbKO aKTUBHbIX TCP-
COEAMNHEHUSA C PA3INYHbIMU LieNEeBbIMM YCT-
poiicTBamm.

Takum obpasom, iSCSI npepcrasnser co-
6011 3akoHYeHHoe IP SAN peweHwue. 310 nos-
BOJI€T peann3oBbiBaTb B KOPNOPATHUBHbIX
ceTax ofHopoAHble IP-peweHuna kak ana
XpaHeHUs AaHHbIX, TaK U Ans obecneyeHuns
KOMMYHUKaLMOHHbIX NOTpebHOCTei. B cove-
TaHuu ¢ TexHonorusamu Gigabit Ethernet u
10 Gigabit Ethernet, a Takxe TexHonOrUAMY
obecneyerns IP-6e3onacHocTn 1 KayecTBa
06cnyxuBanus iSCSI oTKpbIBAaET HOBbIE BO3-
MOXXHOCTW N1 CO3AaHNA MaclWTabupyeMmbix
3alyMLEHHbIX pacnpefeneHHbIX ceTell xpa-

HeHusA paHHbIX. m m m [lenuc [laTpakos
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