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KA3BAHCKWMN FOCYOAPCTBEHHBIN VHWBEPCWUTET
BBEAOEHWE

ITobasi coBpeMeHHas KOMMNaHWs CHUTaET UHTENTNEKTYarnbHY COOCTBEH-
HOCTb CBOMM KanuTtasnom. [1na 6busHeca B fitobon oTpacnm cyLecTBeHeH bbl-
CTPbIA N HAOEXHbIA JOCTYN K KPUTUYECKUM OAaHHbIM.

He TonbKo B KPYMHbIX KOprnopaumsax, HO U Ha NpeanpuaTusax Manoro
Ou3Heca XOpOoLIO NOHMMAKT HEOOXOAMMOCTb PE3epPBHONO KOMUPOBaHUS U
BOCCTaHoBMeHNa nHgopmaumm. OanHaKoBbIM YCNEXoM MOSb3yKTCA MOTO-
KOBble HaKonuTenu, unm ctpumepbl. B 0OCHOBE MX KOHCTPYKUUWN NEXUT JeH-
TOMPOTSXKHbIA MeXxaHuU3M, paboTalowmnn B MHEPLMOHHOM pexnme. Hakonu-
Tenu Ha MarHUTHOW NeHTe, NPUMEHAEMblE BMECTE C KOMMbOTEPaMU MPULLINN
Ha cMeHy nepdosieHTam 1 nepdokapTtam. Elle ogHMM OCTOMHCTBOM HaKo-
nuTenen Ha MarHUTHOW NeHTe ABNAETCA HU3Kast CTOMMOCTb XPaHEHUs WH-
doopmaumu.

Haunbonee WMpoKo cerogHs NPUMEHSATCA Takue TeXHOSOrmu, Kak
Travan, DLT (Digital Linear Type), DAT-DDS (Digital Audio Tape-Digital Data
Storage), LTO (Linear Tape Open), Mammoth n AIT (Advanced Intelligent
Tape). [1na obocHoBaHHOro BblIbOpa CUCTEMBbI PE3EPBHONO KOMMPOBAHUS
Hago ACHO npencTaBnATb cebe JOCTOMHCTBA
N HeAOCTaTKM pasHbIX YCTPOWUCTB, KOTOPbIE BO
000 MHOTOM OrMpeaensoTcs eMKOCTbIO CUCTEMBI,
000 ee bbICTpo4ENCTBMEM, HALEXHOCTLIO U LIEHON.
OCHOBHbIE CTUMYJbI K NOBbLILLIEHWIO MPO-
00D N3BOOUTESTbHOCTUN NIEHTOYHbBIX YCTPOMCTB Ccpes-
“ - Hero M crapllero Kracca - 3TO LMPOKoe UC-
oo nonb3oBaHne VIHTepHeTa u pacnpocTpaHeHue

THHng KOPMOpaTUBHbIX UHTPACETEN, yBENUYEHNE YnC-
TR0 01 na cepBepoB (HYXHbIX, 4TOBbI 0becneuynTb
Jinrieiian ceprarTaHGs POCT 3TUX CETEN), a Takke yXXeCcTodeHune Tpe-
3anmcey BoBaHMIN K XpaHeHnio MHoOpMaLnn n ee BoC-
CTaHOBIEHMIO B crydae aBapun. Cnpoc Ha cu-

CTEMbI PE3EPBHOIO0 KOMMPOBAHUA N XpaHEHUS

@ OaHHbIX 0COBeHHO nogctervBaeTcs Bce bonee
u aKTUBHbIM MCMOJSIb30BAHMEM TaKUX MPUIIOXKe-
HWUIA, Kak MynsTUMeana, Buaeo rno 3anpocy, 3BY-

2-; ?‘7%@ - = _>2 koBO€ WHGOPMaLMOHHOE HarornHeHue, obpa-

OoTka n30bpakeHnn u T. n.

_ 3aMeTI/IM, YTO NPUMEHAKTCA OBa METO-
NN .

Aa 3anmcn Ha MarHUTHYH J1IEHTY: HAKIMOHHbIN U
HaxnonHo—cTpouHas 3anvce

(Helical scan) NVHENHbIN CepnaHTUHHLIN. B cuctemax HaknoH-
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HOWM 3annCcK HECKOSbKO CYMUTbIBAIOLLMX/3annUCbIBalOLLMX FOSIOBOK pasmeLlatoT
Ha Bpallatolemcsa bapabaHe, ycTaHOBNEHHOM NOA YriOM K BEPTUKANbHOMN
ocu (aHanornyHas cxema npumeHsieTcs B 6bIToBOM Bugeoannapartype), [su-
XEeHWe NeHTbI Npu 3annucu/9TeEHNN BO3MOXKHO TOSMbKO B O4HOM HanpasfeHuM.
B cucrtemax nuHenHon cepnaHTUHHOM 3anMcu CYMTbIBatoLLas/3anmcbiBatoLLas
rofloBKa Npu ABMKEHUWN NEeHTbl HenoaswxHa. [laHHble Ha NeHTe 3anucbiBa-
l0TCA B BUAE MHOXECTBa napannenbHbIX AopoXeKk (cepnaHTuHa). Monoeka
pa3sMellaeTcs Ha crneuuanbHON noacTtaBke; MO AOCTUMXKEHUN KOHLA NEHTbI
OHa cOBUraeTcs Ha OPYryto OOPOXKY. [ABMXKeHne NeHTbl Npu 3anncu/4TeHnm
noet B obomx HanpaeneHusx. Ha camom gene Takux ronoBoK 06bIYHO yCTa-
HaBNMBaAETCS HECKOMbKO, YTOObI OHM 0BCnyXKMBanu cpasy HeCKONbKO OOPO-
Xek (OHM 0bpas3yloT HECKONMBbKO KaHanoB 3anucu/yteHus).
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TEXHONoOrma TRAVAN

TexHonorua Travan, pa3paboTaHHas kopnopauven 3M, ctana HoBoOM
CTYMNEHbIO pa3BUTUSA YCTPONCTB, Basumpytowmnxca Ha ctaHgapTax QIC (Quarter
Inch Committee). B 1983 r. nosiBunnce nepeble npuBoabl, 6asnpytolmnecd
Ha ctaHgapTe QIC-02. KapTpuokm aTUX yCTPOUCTB MOTT XpaHnTb 60 Mbant
nHdpopmaumm Ha 300 dpytax (npumepHo 90 M) neHTbl. CTaHgapTbl QIC on-
penensT MHTepgenc Mexay KOMMbIOTEPOM U CTpUMepoM, hopmart neh-
Tbl, HEOBXO4MMOE KONMYECTBO rOfIOBOK, METOObl KOOMPOBAHUSA, Koabl U an-
rOpUTMbl KOPPEKUMN OaHHbIX, a Takke SCSI-komaHabl Ans HakonuTenemn,
NCMONb3YLWNX 3TOT NHTepdenc. Hanbonbllee pacnpocTpaHeHne Nosy4yu-
nn HakonuTenun, cooteeTcTByowme ctaHgaptam QIC-40 n QIC-80. OHn noga-
KNKYanmncb K KOMNbIOTEPY Yepes yxKe CYLLeCTBYHOLLNN KOHTponep dnonnu-
anckoB. ®opmaTbl 3anucu gonyckanu kak CRC-, tak n ECC-kogupoBaHue,
YTO MNO3BOSISANO OLHOBPEMEHHO NPOBOAUTL KOHTPOSb N UCMPaBieHne oLwun-
OOK rMpn 04YeHb BbICOKOM JOCTOBEPHOCTU 3anncu AaHHbIX (OOUH OLLNBOYHbLIN
OouT n3 cta TpunnuoHos). CTaHaapTOM A5 YETBEPTbANMOBBIX JIEHT CTanu
kapTpumxmn DC6000 n DC2000.

[MepBble mogenun cTpumepoB Travan He noTpeboBann HUKaAKNMX KOHCT-
PYKUNOHHBLIX N3MEHEHUN HocuTenen nHpopmaLunun: B NX yCTpomucTee npume-
HAMacb y)Xe CyLleCTBOBaBLUAs 3M1EKTPOHMKA NpuBOAA N TEXHOMOMS U3ro-
TOBMNEHNS TONOBOK.

KomnaHusa Imation BbinyckaeT aBa cemencTBa KapTpuoxeun: Travan -
ANs HakonuTenem HacTosbHbIX KOMMNbIOTEPOB U Travan NS - gna ctpumepoB
cepBepoB. [locrnegHee ceMencTBO BKMOYaeT Tpyu mogenu: Travan NS8,
Travan NS20 n Travan NS36, obecneuvnBatomne xpaHeHue 8, 20 n 36 ['6ant
CXKaTbIX JaHHbIX COOTBETCTBEHHO.

CTOoUT OTMETUTL, YTO
HOBYO XWM3Hb B QIC-Hako- _ Travan NS
nUTEenn BOOXHYNa Koprnopa- o
una Tandberg Data (http://
www.tandberg.com). OHa
yCcOBepLUEHCTBOBANa MHoO-
rokaHanbHy TEXHOOr1
nuHenHon 3sanucu MLR
(Multichannel Linear
Recording) n Ha4yana BblI-
nyckaTb Hakonutenu SLR
(Scalable Linear
Recording), otnuyatowwme-
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cs ©onee BbLICOKOWM MAIOTHOCTBLIO 3anucu n GeicTpogencTenem. Hanpumep,
nogobHbIn ctpumep -SLR60 moxeT xpaHuTb Ha neHTe 30 6anT HecxkaTbIX
AaHHbIX WU nepefasaTtb MX CO ckopocTblo 4 Mbant/c. OQHO N3 OCHOBHbIX
npeumyLlects SLR-HakonuTenen Tandberg - BbiCOKasi HALEXHOCTb: cpesn-
Hee BpeMa 6e30TkazHon paboTtbl cocTtaBnseT 300 Tbic. yacoB npu 100%-
HOW 3arpyske.

TEXHOJNNOrmad DAT-DDS

OcHoBon ans paspaboTtkm TexHonornn DDS nocnyxuna metoavka 3a-
nncu BblcokokadecTBeHHoro 3Byka DAT (Digital Audio Tape), noatomy nog-
yepkHeM, yto DAT n DDS - BoBce He ogHOo u To Xxe. [Ina DAT-kapTpuoxen
C NEeHTON WnpuHom 4 mm (ToyHee 3,81 MM) Yalle Bcero ncnosb3yetcsa gop-
mat DDS (Digital Data Storage), paspaboTtaHHbin dompmamm Sony (http://
www.sony.co.jp) n Hewlett-Packard. OH ocHoBaH Ha TexHonoruu Helical Scan,
KOTopasi U3BECTHA KaK HaKITOHHO-CTpOYHas 3anncb. ObasaTesibHbIM B AaH-
HOM crny4yae atpubyT NEeHTONMPOTSXKHOrO MexaHu3ma - 6nok BpallaroLmxcs
ronosok (BBI'), BbINONHEeHHbIN B BUAe unnvHapa (bapabana). B 3aBucumoc-
TV OT ucnonb3yemMoro popmata 3anucu neHta obeprtbiBaeTcs BOKpyr BBl
no4 HEKOTOPbLIM yrioMm, npu4yemM ocb camoro uunuHapa BBl Takke HakroHe-
Ha noA HebOosbLINM YrIOM K JIEHTE.

BuTam gaHHbIX NpUcBanBarOTCA YUCIIOBbLIE 3HAYEHUS], MOCIe Yero aTu
LUUdopbl TPAHCNUPYHOTCA B MOTOK 9MNEKTPOHHbLIX MMMNYNbCOB, KOTOPbIE U MNO-
MEeLLalTCH Ha JNIeHTe. JTa TEXHOSOMMA BO MHOMOM HarnoMUHaeT 3anncb My-
3blk1 Ha KoMmnakT-guck. dopmat DDS, BoobLue roBopsi, UCNONb3yeT NEeHTOoN-
pOTsXKHbIN MexaHu3m DAT c yeTbipbMa ronoskamu Ha BBI: oBe ronosku
3anucu un aBe - YTeHus nocne 3anvcun. [Jopoxky 3anucbiBaoTca napamu (Tak
HasblBaeMbIMU bpenmMmammn), nNpuyem 3anmcu Ha OOpPoXKax YacTUYHO nepe-
KpbiBatoTCA. Kaxgbin
dpenm cogepxut 8
K6éant nHdopmauymu.
lonoskn Ha BBl pac-
NOJIOXeHbl noa pas-
NMNYHBIMN asuMyTanb-
HbIMU yrnamm oTHOCHK-
TerbHO JIeHTbI, NO3TO-
MYy Ka)xgas rosioeka
nerko  pasnuyaet
CBOKO OOopoxKy. C Toun
e uenblo 3agencTBo-
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BaHa cuctema aBToMaTmyeckoro noucka gopoxku ATF (Automatic Track
Finding).

B Hakonutenax DDS-4 TexHonornyeckme ynyudleHusi KOCHYNUCb He
TONbKO B10Ka BpaLLatoLLMXCS rOfIOBOK 3anNnCcu-YTeHust, HoO U Hocutens. Hago
0C0b0 OTMETUTL, YTO BO BCEX CTPUMEPAX, MPUMEHSOLLNX TEXHOoormo Helical
Scan, eCTb BO3MOXXHOCTU BepupuKaumm gaHHbIX TUna “4TeHne nocre 3anu-
cn”’ 1N Koppekumn owmbok HeNnocpeLCTBEHHO BO BPEMS 3arnucu.

HanbHenwero passutna TexHonorus DAT-DDS yxe, Bugumo, He no-
nyyut. Bce Beaywime npomssoanTenu 3asBunm o Tom, YTo paspaboTtka npo-
aykToB kaTteropumn DDS-5 He nnaHupyeTcs.

TEXHOJNIOrMa DLT

BmecTte ¢ mawwmHon Micro VAX Il ot DEC B 1995 r. 6b1n1a aHOHCHpoBa-
Ha cMcTemMa pe3epBHOro KONMpPOoBaHUS, CMEHHbLIM HOCUTESIEM B KOTOPOW CIly-
Xunn HebornbLIOW KapTPUOXK, UMEBLUUIA, B OTIINYME OT U3BECTHBIX YXe KapT-
pnoxen QIC, ToNbKO OAHY KaTyLWKY € NeHTon. Porb npyemMHON KaTyLKu 1c-
MNOJSTHAN MEexXaHM3M CaMoro npuMeoAa. ATO MO3BOSIUIO CIKOHOMUTbL MECTO B
KapTpuoke U 3Ha4YnTeNbHO YBENUYUTD OSMHY JIEHTbI. YCTPOWUCTBO NONy4nsio
Ha3BaHne TK50; Ha ogHOM ero HocuTerne Morno xpaHutbca 94 M6ant ue-
dopmaumn. Ho Tonbko Hakonutenb TF85, paspaboTaHHbiv B 1989 T, nHxe-
Hepamu Digital Equipment, moxHO 6b1510 HasBaTb nepson DLT-cuctemon.
[laHHOe ycTponcTBO, BNocnenctsum HassaHHoe DLT260, obecnevnsarno 3a-
nucb 2,6 6ant Ha neHte anuHon 1200 cpytoB (360 M) B KapTpuaxe
CompactTape lll (HbiHe n3BecTeH kak DLTtape IlI).

OcHoBHOW OcCO-
OEHHOCTbIO HOBOIO
npuBoAa Obin 3anaTeHx-
TOBaHHbIW G-POJSINKO-
BbI BeOyLMN mexa-
HWU3M Cc B6NOKOM rosio-
BOok HGA (Head Guide
Assembly). OH obec-
neymBan MATKUN W
NSiaBHbIN XO[, JIEHTLI C Super DLT
MUHUMarbHbIM TPEHU-
eM. [1yTb NneHTbl OblN 3HAYNTENBHO MEHbLUE, YeM Ha NpuBogax ¢ 8-Munnu-
METPOBOW NEHTOU, N 3TO CHWXaNo ee U3HOC N nospexaeHunda. bnarogaps
HGA nnoTHOCTb 3anmMcu Ha nonyarMMoBON feHTe Obina yBenuyeHa ¢ 48
Aopoxek oo 122.




KA3SAHCKMWUMN rOCYOAPCTBEHHBILN YVHMUBEPCWTET

B 1991 r. Digital Beinyctnna npusog TF86 (BnocneactsmMm Ha3BaHHbIN
DLT600), koTtopbinn Ha kapTpumxke DLTtape Il mor xpaHutb yxe 6 6ant
AaHHbIX. [1Ba roga cnycTs nosiBUNCA HaKOMUTEmNb, N3BECTHbIN CEerogHs Kak
DLT2000. EmkocTb kacceTbl Bo3pocna go 10 'GanT, a ckopocTb nepegaym
AaHHbIX gocturna 1,25 Mbant/c. YcTponcTteo 66110 ocHaweHo 2 M6anT KaLu-
namsaTn.

Ewe oanH npoussoautenb, komnaHusa Quantum (http://
www.quantum.com), Ha4ana akTMBHO paboTtaTb Hag TexHonornen DLT ¢ 1994
r. B ee yctponctee DLT4000 6b1n caenaH peskuii ckadyok He TOSbKO Mo eM-
KOCTW, HO N NO NPOU3BOAUTENBHOCTU U HaLEeXHOCTU. B HOBOM KapTpuoxe
DLTtape IV anvHa neHTbl Obina yBennyeHa Ha 600 doyToB. Mo4yTn B nontopa
pasa Bblpocna NioTHOCTb 3anucu. Ha ogHom kacceTte Tenepb MOXHO Oblfio
xpaHntb 20 6anT gaHHbIX, a npun cxaTtun - 40 '6anTt. CKopoCcTb nepenayn
nHgopmauum Bospocna o 1,5-3 Mbawnt/c. Hakonutens DLT7000 go He-
AaBHero BpeMeHun 6bin 6e3ycnoBHbIM nuaepom cpean DLT-ycTponcTs: em-
KOCTb OfHOW KacceTbl cocTtansna 35 6ant (70 6anT npu cxatun aas-
HbIX), @ CKOPOCTb Nepenayun aaHHblx gocturana 5-10 M6ant/c.

OTtmeTunm, 4yTO nonyaonmoBas neHTa Ha 60% wnpe, Yem 8-MUNINMeET-
poBas, crieqoBaTenbHO, NPU NPOYNX paBHbIX YCNOBUSX HA HEN MOXHO Xpa-
HUTL Bornblwe nHgopmaunn. Kak yxe otmedanoch, DLT-npuBoa 3anuckbiBa-
eT [JaHHble nocrenoBaTenbHO (JIMHENHO).

B DLT-ycTtponctBax npuMeHseTcs yHUKarnbHas MHOroypoBHeBasi Cxe-
Ma obHapyXeHus n koppekummn owmbok. [na obecrneyeHnsa LEnOCTHOCTH
NHGOOPMaLUK, 3anncbiBaeMble AaHHble Cpa3y Xe CUMTbIBAKTCS FOSIOBKOW
YTEeHUSI N CPaBHUBAKOTCA C NOCTYNUBLUMMK OT KOMMNbloTepa. Npu obHapyxe-
HUM HECOOTBETCTBUN pparMeHT HeMeASIeHHO nepe3anncbiBaeTcd Ha cre-
AYOLLEM y4acTKe NEHTHI.

DLT-kaptpugx nmeet 10,6 cm B anuny, 10,5 cm B lWMpUHY 1 2,5 cm B
BbICOTY. [IfIHa XpaHMMOMN B HEM JIEHTblI MOXeT BapbupoBaTbcda oT 1200 o
1828 .cpyT0B (363-554 M). Ha Kopnyce nmeetcs cneumanbHas 3allenka, npe-
AoTBpallaroLllas cnyyanHyro 3anmcb Ha neHTe. Ha cerogHsWwWHWA AeHb ons
DLT-HakonuTenen ncnonb3yTcs TPU TUNna KapTpuoKeun, okpalleHHbIX B pas-
Hble uBeTa: DLTtape Il (cepbin), DLTtape IIIXT (6enbin) n DLTtape IV (4ep-
HbIN).

TexHonornyeckmne nsmeHenusa B npmsoge DLT8000 nossonunu ysenu-
YNTb eMKOCTb XpaHeHus Ao 40 6ant (80 GanT co cxaTuem), a CKOpOCTb
nepenayu gosectn oo 6-12 Mbéant/c.

DLT-HakonuTtenun npegHasHa4vyeHbl 4519 UHTEHCUBHOMO UCMONb30BaHUA
B ceTax cpegHero pasmepa. CpegHee BpeMs 6e3oTkasHon pabotel MTBF
(Mean Time Between Failure) npu nonHon Harpy3ke coctasnseT okorio 200
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TbiC. 4. Pecypc Grnoka ro-
NOBOK 0BbIYHO He MpPeEBbI-
waeTt 30 TbIC. 4, a BOT
AONrOBEYHOCTb HOCUTENS
AO0BOJIbHO BbiCOKa - 60-
nee MUNNOHa NPOXoa0B
NEHTHI.

HoBasa TexHonorus
Super DLT 6bina Bnep-
Bbl€ peanu3oBaHa Kopno-
paunen Quantum B Hako-
nutene DLTtape 220N.
Hesaponro go atoro komnanus Maxell (http://www.maxell.com) aHOHcKpo-
Baria HoBbIN KapTpuax - Super DLTtape I. [maBHas ero ocobeHHOCTb - TEX-
Honorma Laser Guided Magnetic Recording (LGMR). [aHHble B Super DLT
MULWYTCA Ha O4HOW CTOPOHE MarHUTHOW NEeHTbI, @ MHpopMaLna O nonoxe-
HWW FOSTOBOK YTEHUS-3anucK - Ha obpaTtHon. brnarogaps ncnone3oBaHMIo Nna-
3epa ygaeTcsa OYeHb TOYHO MO3MUMOHUPOBATb MOMTOBKM M COOTBETCTBEHHO
ovYeHb 6nMmn3Ko pacnosnaratb LJOPOXKM Ha neHTe. Ele ogHon nHHOBaUuen B
Super DLT crana HoBas cuctema cuHxpoHusaumm POS (Pivoting Optical
Servo), koTopas bynet paboTtaTb CO BCTPOEHHOM CEPBOAOPOXKON, HaHe-
CEHHOW Ha NEHTY eLle B npoLecce Npon3BOACTBa, bnarogaps yemy He Tpe-
byeTca nepedopmaTtupoBaHne neHTbl. Kpome 3T1oro, K 6asoBbIM TEXHOSIO-
rmam Super DLT moxHo otHectn: AMP (Advanced Metal Powder), TexHo-
NOrno NCNonb30BaHNA METaNIMYECKoro nopoLuka, obecneymsatoLLyto 3ano-
MUHaHMe BorbLMX 06bEMOB AaHHbIX;

MRC (Magneto Resistive Cluster), knactep MarHUTope3nCTUBHbIX rO-
nosok n ERP (Enhanced Partial Responce) - ycoBepLleHCTBOBaHHbIN Bapu-
aHT metoga PRML (Partial Response Maximum Likelihood), paspaboTtaHHo-
ro Quantum coemecTHO ¢ Lucent/Bell Labs (http://www.lucent.com).

OTMEeTMM, YTO MarHUTOPE3NCTMBHAA FOflIOBKa CYUTbIBAHUSA NpeacTas-
naet cobon pes3ancTop, CONPOTMBIIEHNE KOTOPOro MEHSETCS B 3aBMCUMOCTH
OT HanpsXKeHUss MarHUTHOro Nons, NPUYEM aMnnnTyaa curHana npakTn4ecku
He 3aBUCUT OT CKOPOCTU U3MEHEHUSA NOSIS. DTO NO3BOSISIET HAMHOIO HagEeX-
Hee CYMTbIBaTb MHPOPMAaUUIO C NIEHTLI N B pesyrbraTte 3HaYuTenbHO NoBbI-
CUTb NpedenbHy NIIOTHOCTL 3annucn. OCHOBHOW HEQOCTATOK MHAOYKTUBHbIX
FONOBOK - CUSbHAA 3aBUCUMOCTb aMMnIUTyAbl CUrHana ot CKOPOCTU nepeme-
LLIEHNS MArHUTHOIO MOKPLITUSA N BbICOKUI YPOBEHbL LUYMOB, 3aTPYAHSAIOLLNIA
obHapyxeHue cnabbix curHanos. B metog xxe PRML (makcnmanbHoe npas-
ponogodue npy HENONMHOM OTKMKE) AN CHUTbIBAHUA MHOpMaumn npume-

DLT 8000
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HAeTCA psig NOMOXKEHNN Teopun pacno3HaBaHus obpasos. [pn Tpaanumon-
HOM OeKOAMPOBaHUMU, Koraa OTCNeXmnBaeTca aMnnmtyga, 4actota unu ¢gasa
CUNTBIBAEMOrO CUrHana, 3T napamMeTpbl AOMMKHbI OblIN 3HAYUTENBHO Me-
HATbCA, YTOObI 06ecnevYnTb HaOeXHOCTb. B YacTHOCTU, Npu 3anucn noapsia
OBYX unn bonee coBnagaroLmx paspagoB UX NpUxXoannoch cneumanbHbIM
obpasom koaupoBaTb, UTO CHWXaNo NIOTHOCTb 3anucu. B metogoe PRML
ANa AeKoanpoBaHUS MPUMEHSIOTCS WabnoHbl, C KOTOPbIMUA CPpaBHUBaETCA
CUYUTAHHbIN CUrHanN. OTO NO3BOMSAET NOBLICUTL NIIOTHOCTb 3aNUCU AaHHbIX Ha
30-40%.

Bnarogapa Tomy, YTO MarHUTHOE KOAMPOBAHWE AAHHbLIX MPOUCXOOUT
Ha OOHOW CTOPOHE FeHTbl, a NnasepHoe KogupoBaHue crnyxebHon MHOop-
MauuKn - Ha apyron (4ns No3nLMOHNPOBAHNA NEHTbI U KOHTPOMNSA CKOPOCTH),
AONs yrnpaBneHus nepemelleHMemM neHTbl He TpebyeTcsa OTAENbHON MarHuT-
HOW ronoBkn. [0NOBKN 0ObLEAUHAIOTCA B rpyrnbl (Knactepbl), pe3ko yBeru-
YnBasi BO3MOXHYHO €MKOCTb FIEHThI.

Ocobblt (hakTop - BCTPOEHHOE MUKpoONporpaMmMHoe obecrnevyeHune.
OHO ynpaBnsaeT TakuMn BaXXHbIMU (PYHKUNAMU U NapamMeTpamMm, Kak KOMMY-
HuKaumm no wunHe SCSI, obHapyXeHne n Koppekumst onbok, cxaTtne aaH-
HbIX, CKOPOCTb NEHTbI, hopMaTMpoBaHne gaHHbIX. Kpome Toro, MMKponpor-
pamMMHoe obecneyeHne peanunayet yHkumMm npotokonia SCSI (Bkovas
COo00LLEHNS, KOMaHAbl N NapameTpsbl).

Ha ogHom kapTpumxke ana mogenn Super DLTtape 220N xpaHuTcs
110 GanT gaHHbIX B HeynnoTHeHHOM Buae (220 M6anT npu cxatumn), a CKo-
poOCTb Nepefayun gaHHblx gocturaet 11 Mbant/c (22 MGanT/c npu cxatun).

TEXHOJNIOrMA LTO

B HoA0pe 1997 1. Tpu KpyNHENLLNX KOMMaHUN, NPOU3BOASALLNX HAKOMN-
Tenu Ha marHutHon nedte - IBM (http://www.ibm.com), Hewlett-Packard u
Seagate Technology 06bsBMNKM 0 cornalleHnun, pesynsrtatoM KOToporo cta-
Nno co3faHue HOBOW TeXHONormm Ans CTPUMeEpOB, UCMONb3yeMblX B 6oOrb-
LLUMX KOMMBKOTEPHbIX cMCTeMax. HoBasi TEXHOMOrMs, NONyYnBLLIAA Ha3BaHUE
LTO (Linear Tape Open), o6beanHmna npenmyLLecTsa JIMHENHbIX MHOIOKa-
HarbHbIX OBYHanpasreHHbIX popMaToB 3anncu 1 ynyylleHHble cepBOCUC-
TeMy, cnocob cxaTus OaHHbIX, pasMeLLeHne JOPOXeK, MeToq KoppeKuun
OLUMOOK, NPOU3BOANTENBHOCTL N HAL4EXHOCTb. Ee oCcHOBHbIE 0COB6EeHHOCTU
- MHOroKaHarbHasi cepnaHTUHHas 3anucb U BbICOKasi MMOTHOCTb 3anucu (4o
100 M6uT/kB. OONM).

Ha 6ase LTO-TexHOnormm cosaaHsl Aa oopmata: Ultrium (MHTeHcuB-
Haga 3anuck) u Accelis (MHTeHcnBHOe YTeHue). [NMpu ncnonb3osaHum LTO-
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TEXHOJIOTnn Mnon-
Hasi LUMPUHA NEHTbI
OEennTcs Ha He-
CKONbKO boree y3-
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EMOK rOMOBOK OX- Ultrium (Viper 200)

BaTbIBAE€T TOJSIbKO
OHY 13 MelLLNXca obnacTten n 3anonHaeT nx nocnegosareneHo. Ha Bepx-
HEeW N HUXHEW rpaHuuax Kaxaon obnactm gaHHbIX 3anucbiBaeTCca CEPBOUH-
dopmaumna. dopmatbl Ultrium n Accelis ncnonb3yroT o4MHAKOBbIE MarHUTO-
PE3NCTUBHbIE TONOBKN, CEPBOCUCTEMbI N KOHCTPYKLMIO OTAEMNBbHbBIX MEXaHK-
YEeCKUX M 3NEeKTPOoHHbIX BriokoB. OgHako B Ultrium ans 6onblien eMKocTu
npumeHsieTcs bornee Wwnpokas neHTa.

dopmat Ultrium ncnonb3yeT ogHOKaTyLWeYHbIN KapTpUaK pasMmepom
105x102x21 MM. OTO MeHbLUe, YeM Yy fobOoro U3 CyLecTBYHOLLNX B UHAYCT-
pUM OOQHOKaTYyLWeEeYHbIX KapTpumken. Ha neHte npeagyCcMoTpeHo MecTo AN
384 nopoXeK OaHHbIX, KOTOpble pacnpeaerieHbl Ha YeTblpe obnactn no 96
aopoxek. CKopoCTb nepeaayun gaHHblx He npesbiwaeTt 10-20 M6anT/c.

Bbicokasa LuenocTHOCTb AaHHbIX NPy 3anucu B obomnx doopmaTtax 4oCTu-
raetca bnarogaps ABYXYPOBHEBOW KOppeKLMn ownboK. ANropuTtM KOHTPO-
na n Koppekumm owmbok obecneymBaeT HageXXHOe BOCCTaHOBNEHWE MHMOp-
Mauum gaxe npuv notepe AaHHbIX O4HOM 13 BOCbMU JOpoXxeK. Kpome Toro,
CyllecTByeT BO3MOXHOCTb YTeHus BO Bpems 3anucu - RWW (Read While
Write), 4TO No3BONSET BbINOSHATE BEPUMPUKALINIO AAaHHbIX B pearlbHOM Mac-
lTabe BpemeHU. [JnHamuyeckas nepesanncb cOonHbix BGr1okoB obecneyn-
BaeT Ka4eCTBEHHOe KonMpoBaHne MHopmaLunm gaxe npu BbiIxoge U3 CTpos
OLHOW WUIN HECKONbKMX rosioBok. CaBoeHHaa cepBOCUCTEMaA rapaHTUpyeT
(3a cyeT M3bbITOYHOCTN) HOpMarbHOE PYHKLNMOHMPOBAHME HAKoONUTENS Aaxe
B CIy4adax BbIXo4a 13 CTPOA O4HOM U3 CUCTEM UIN MOBPEXOEHUS YacTun cep-
BOWH(OpMaLNK, 3anMCaHHON Ha MarHUTHOW JIeHTe.

B kaptpuopxn Ultrium n Accelis BcTpanBaeTtcsa crnieymarnbHbii MO4YIb
LTO-CM (LTO Cartridge Memory), koTopbln cogepXxut 4 Kbant aHeproHe-
3aBUCUMON NaMATH.
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TEXHONormm MAMMOTH W AIT

[MepBble CTPUMEPDI C LUMPUHON NEHTLI 8 MM ObINK BbINOMHEHLI HA Ba3se
NEHTONPOTSKHbLIX MEXaHM3MOB aHanorosbix BuageomarHnTodoHos VCR (Video
Cassette Recorder). Kpome Tpex ronioBok - cepBo-, 3an1cun n YTeHust nocne
3anncu - UMeeTcsl oTaernbHasi rofioBka Ans CTMpaHus Bcen nHdopmauum ¢
neHtbl. bapabaH Bpallaetca co ckopocTbto okorno 1800 06./MuH, a neHTta
ABWXETCA CO CKOopocThio NpumepHo 10 mm/c. Kaxkgasa OopoXKa 3anucbiBaeT-
CSl MHOMBMAOYaneHO 1 cogepxut 8 Kbant nHgopmaumn. JleHTa obepTbiBaeTcs
Bokpyr BEBI” 6onbLe Yem HanonoBmHY. EMKOCTbL 2-4acoBOro KapTpuaxa B qop-
mate NTSC moxeT coctaenate Ao 10 6ant. B cpegHem e ogHa 8-munnu-
METpOBasi KacceTa BMeLWaeT oT 5 go 7 [6ant undposon MHdopmaumn B 3a-
BMCMMOCTW OT anroputMma cxatnsi 1 Mmogenm MexaHmsma.

OpHon 13 npobrnem nogobHbIX YCTPOMUCTB Obifla He OYeHb BbICOKas
HaL4EeXHOCTb, NO3TOMY MHTEpPEC K 3TOMYy (popmaTy nocne onpeaeneHHoro
BCrnsiecka ObICTPO collen Ha HeT. Y4uTa aTu npobnemsl, komnaHmsa Exabyte
(http://lwww.exabyte.com) B 1996 r. Ha ©a3e gaHHoro doopmata paspaboTa-
na cneuyudukaumo Mammoth, koTopaa noggepxmeana KacceTbl EMKOCTbHO
20 'GanT n ckopocTb Nepegayn gaHHbIxX 4o 3 MoanT/c.

B koHue 1999 roga Exabyte Bbinyctuna Hakonutens Mammoth-2. Ha
OHY NEeHTY OH 3anuckiBaeT 60 [0anT HecxaTbIX AaHHbIX U NepegaeT ux co
ckopocTbio 12 M6anT/c. Npu ncnonb3oBaHNUN CPEACTB CKATUA OAHHbLIX EM-
KOCTb JIeHTbl yBenuuueaeTcs o 150 '6anT, a nponsBoanTeNIbHOCTb HAKOMK-
Tena - po 30 M6ant/c. CpegHee Bpemsi 6e30Tka3HOM paboTbl COCTaBMsET
He meHee 300 TbIC. 4.
Cpok cnyx0bbl MarHuUT-
HbIX FONTOBOK 3TOro HaKo-
nutena npn 100%-Hown
3arpys3ke gocturaet 50
TbiCc. 4. B HacTodAwee
BpeMms KoMnaHus
Exabyte 3aHaTa paspa-
OOTKOM TEexXHOoNnornu
Mammoth-3, peanu3aa-
LMA KOTOPOM MO3BOSIUT
XpaHUTb Ha 04HOM HOCU-
Tene 120 '6anT Hecxa-
TbIX AAaHHbIX U obecne-
YNT NPOU3BOAUTENDb-
HocTb 18 MbawnT/c.

Vi
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Kopnopauus Sony, cotpygHmnyasa ¢ Exabyte, paspabotana cobcTBeH-
Hyto TexHonoruio AlIT. OHa Takke NOCTpoeHa Ha UCMNONb30BaHUM 8-MUNNK-
METPOBbIX JIEHT, O4HaKO, B OTNiM4YMe, Hanpumep, ot DAT, B Hel NCNOSb3YIOT-
ca 6apabaHbl 6onbluero AnameTpa C MeHbLUEN CKOPOCTbI BpaweHud. B
kapTpumxax AIT HaxoouTcs BblcokoTexHonornyHas neHta AME (Advanced
Metal Evaporated), obecnevnBatoLasi NOBbILLEHHYIO MAOTHOCTb U CKOPOCTb
3anuncu. XoTs wnpuHa Hocutens B AlT Takke coctaBndet 8 MM, HakonuTenu
3TOro crtaHgapTa MOMHOCTbD HECOBMECTUMBbI C KnaCcCUYecKUMu 8-munnum-
METPOBbLIMU YCTPONCTBAMM.

XapaktepHas yepTa kaptpugxen AlT - Hanmune B HUX BCTPOEHHOM
namsatn (Memory-In-Cassette), B MIC xpaHsaTCca cBefgeHna o mecTtopacno-
NOXEHUN Ha NeHTe Norb30BaTeNbCKNX hannos, a TaKkke gpyras, B TOM YUC-
ne cucTemMHasi, MHopmauma. ITo NO3BOSISIET COKPATUTb cpeaHee BpeMs
AocTtyna K pauvny.

MepBas Bepcust AIT-1 no3sonsna xpaHnTb Ha ogHom kacceTe 25 6ant
HecxaTton nHpopmaunm npm ckopoctn obmeHa 3 Mbant/c. B ganbHenwem
ans AlT-1 ctanu BbinyckaTbCsa KacceTbl C OONbLUEN ANTMHOWN NEHTLI, YTO MNO-
3BOSNUNO XpaHuTb 35 [6anT HecxxaTon nHopmaunn. CoBpeMeEHHbIN MeToA
cxatus gaHHbix ALDC (Adaptive Lossless Data Compression) nossonsiet
OOCTUTHYTb KoadpduumeHTa cxaTtusa 2,6:1. Obbem namatn MIC B AIT-1 co-
ctaBngaet 16 K6anT.

MokoneHue Hakonutenen AlT-2 No3BoNSET XpaHUTbL HA OAHOW KacceTe
50 6anT HecxaTon MHdopmauum n obecnevnBaeT NPON3BOANTENBHOCTL 6
M6awnt/c. O6bem namatn MIC yeenuyeH [o 64 Kbant. TpeTbe nokosneHune
TexHonormn, AlT-3, npeacrtaeneHo cerogHa Hakonutenem Sony SDX-700C
c emkocTbio Hocutena 100 6anT. CTOUT OTMETUTbL, YTO B OTNIMYME OT Kac-
cunyeckunx Hakonutenen AlT-ycTponctea He TpebyoT perynapHoun YACTKn bna-
rogapsa sctpoeHHon cucteme AHC (Active Head Cleaner), kotopasi nocto-
SIHHO KOHTPOSIMPYET MX COCTOSIHME U NPy HEeOBXoOMMOCTM aBTOMAaTUYECKM
BKITHOMAET MEXAHU3M OYUCTKN.



KA3BAHCKWMN FOCYOAPCTBEHHBIN VHWBEPCWUTET
SAKNHOYEHWE

OcHoBHas npobnemMa npu UCrosib30BaHUN HaKonNuTenen Ha MarHUTHOW
NeHTe CeroHsa 3akr4yaeTcs B TOM, YTO MHOXECTBO TaKmX YCTPOWCTB UC-
Nnonb3yeT HeCOBMECTUMbIE APYr C ApYyroM doopMaThl 3arnvcy AaHHbIX Ha mar-
HUTHOW NeHTe. OTO YacTo 3aTPYAHAET He TOSbKO BbIOOP KOHKPETHOro HakKo-
nuTens, Ho U obMeH AaHHbIMU NpUY ero akcnnyartauuu. lNpeanpuHATO Hemarno
yCuUnuin ans peweHnsa aTon npobnemMel, HO B LLIENOM MOXHO KOHCTaTUpOBaThb,
YTO KapOuHalbHbIX NepeMeH MokKa He MpPou3oLUo (XOTH HEKUIW Mporpecc B
39TOM HarpasreHun ecTb).



