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1 'BBe,neHHe 

IloHimemre B rrocir~.zlHee BpeMJf nmppOBhIX i1armfroq>OHOB C 3aIJUChIO llHq>op

MaUI:lll Ha BII.IreoKacceThI 03HaqaeT 3Ha.;_uTeJihH~ii riporpecc B cuc~~M~x xpa

Hemrn IIHq>OpManuu Ha MarHUTHhix HOCHTeJIHX. Ha O.IIHY Kacc~Ty' pa3~ema

eTCH .zro 5 r6aiiT IIHq>OpMaUUH, <i:TO 3KBHBaJieHTHO 50 _: 200 o6hlqHhlM 'Mar

HHTHhIM JieHTaM. IlpH 3TOM Bpeirn rro3HIIHOHHpOBaHHH JI~HThI B irpomBO;hHO 

JKa3aHHOe MeCTO He rrpeBhIIIJaeT IIOJIJTOpa MIIHJT. Ho HCIIOJih30BaHHe TeXHH

qeCKHX cpe.zrcTB HOBoro IIOKOJieHIIH BCer.zra BJieqerrrpeo.zroireHHe HOBhIX Tpy.zr

HOCTeii. Bo-rrepBhIX, 3TO Heo6XO.IIHMOCTh o6ecrreqeHHH neJIOCTHOCTH orpOMHO

ro KOJIIfqJcTBa IIHq>OpMaUHH, ii:axo.ziHmeiicH Ha Kaccere, B TOM qucne B CH

TyauHiix: ii:or.zra B03MO)KHhI OIIIII6KII B pa6oTe rrepC.OHaJia, rrporpaMMax, c6oH 

arrrrapaTypbL' :so:inopbIX,3TO :rrpo6JieMhl 3q>q>eKTHBHOI'O yrrpaBJieHHH a~rra

paTypoH Jl~H .lIOCTII)KeHHH XOpOIIIIIX IIOKa3aTeJieH 6hl~Tpo.zreHCTBirn., . . , 

Ilpn rrp'IIMeHeHHII TaKIU( ycTpOHCTB B CIICTeMax peaJihHOro BpeMeHH )Kll3-

HeHHO ·B~)KHO o6ecrreqHTh ycrr~~~yro 3aIIIICh ~H<popMaIIIIH c· rrepBoii· IIOIIhlT~ 

rm, ITO~KOJihKY COBpeMeHHhle 3KC~epIIMeHThl Tpe6yroT 3~aqH;,eJibHhIX' 3aTpaT 

Bpe~em~:H ·BeCbMa .zroporo~T~mrin II RX IIOBTOpHoe_IIpOBe.zreHIIe Bcer.zra npo-

6JieMaTIIqHo. 

2 · · ·. Ha,ne)KHOCTb 

IIo.zr Ha.zre)KHOCThIO CIICTeMhI xpaHeHHH Irnq>opMaUIIII cne.zryeT IIOHHMaTh Be

poHTHOCTh 3aIIIICll . ll ,IlOCJie.IIyIO;mer:o ll3BJieqeHHH .lIOCTOBepHhIX; CBe.zreHHU C 

JieHThI nocne ne~-:ir~~~ xpaHeHHH. H TpaH~rr~p;HpoBKll neHThl. 0Ha-cKna.zrhl

BaeTcH ll3 Ha.zre)KHOCTII arrnapaTHhlx cpe.zrcTB '(ne~T, HaKorriiTeneii) ll y~roii~ 

qnBoCTII nporpaMM K ·pa3JillqHorc) po.zra c6oHM u Heru-:raTHhlM CHTyanH~M. 

IIoc.ire.zrHee oco6eHHo aKTJaJihHO .IIJIH HocII-reJieii c oqeHi. 6onh·rnoii eMKocTi,ro, 

Tirna Exab:yte, IIOCKOJihKY O.IIHO nenpaBIIJlhHOe .zreiicTBHe Mo}KeT' rrpllBCCTll K 

noTepe' BCex paHee 3anncaHHhIX .zraHHhlX Ha neH'Te; 

2 .1 · Ha.zie)KHO~Tb :e:ocHTen.a: 

BcTpoeHHhlH annapaTHhIH 'KOHTpOJih 3aITMCH (qreHlle' C )KeCTKHM KOHTpo

JieM ypoBHH OCTaToqHoii HaMarmrqeHHOCTll JieHThl), 3aIIUCb 400 6aiiT KOH- C 

TpOJibHhlX CJMM Ha Ka)K.llhle 1024 6aiiTa.zraHHhlX ll llCIIOJib30BaHHe anropHT

MOB, 'BOCCTaHaBJIHBaromnx MHO)KeCTBeHHhle OIIIll6KH, rapaHTHPYK>T Ha.zre)K

Hoe .IIOJiroBpeMeHHOe xpaHeHlle .zraHHhlX Ha JieHTe R B03MO)KHOCTb llX .llaJih

Heiiruero JCITeIIIHOI'O ll3BJieqeHllH. 

@!,ltii,.:-.-:: .. ,J..ti f.liCTZl'Jt~
fil!~t,iilX Hr.::.,eJO!lud 
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8cpcpeKTIIBHblll MeXaHII3M KOHTpomr 3armcn rrp1rneJI K IIOJIBJiemno Ha 3a

rra.ue B Bbl'llICJIHTeJibHbIX ueHTpax, r.ue IICIIOJib3YeTClI 6oJibIIIOe 'IHCJIO KacceT, 

rrpaKTIIKII, Kor.ua ,UJIJI 3an11cn IIHcpop1v1aunn IfCITOJib3YIOTClI o6bI'lHble BII,Ueo

KacceTbl, He cepTIIq>HUIIpoBaHHbre ,UJIJI uncppOBOH 3aITIICII. Ilpn 3TOM B napnm 

ll3 100 KacceT 2 IIJIII 3 OKa3bIBaIOTClI Hero,UHbIMH (3TO BhllICHJieTCJI B Te'leHIIe 

nepBbIX ITHTII MIIHYT 3an11c11), a ocTaJibHhre ycnerrrno pa6oTaIOT. CJie,uyeT 

oroBopIITbCJI, qro ,TeM He MeHee Bbl6npaIOTCJI CTporo onpe,ueJieHHble MO,UeJIII 

KacceT q>IIpMbI Sony • 

2.2 B3a:HM03aMeHHeMOCTb 

. <l>11pMa Exabyte npoBo3rJiarrraeT noJIHYIO B3aHM03aMenJieMocTb ttaKorrIITeneii 

11 COBMeCTHMOCTb OT MJia,UIIIHX MO,UeJieii K CTapIIIHM. 11MeJI orpaHn'leHHbill 

onbIT nepeHoca KacceT c o,unoro HaKonnTeJIJI ua .upyroii, aBrop TeM ne Menee 

MO:lKeT KOHCTaTIIpoBaTb, 'ITO Ka'leCTBO 'lTeHHJI KaCCeTbl Ha .upyroM CTpHMe~ 

pe 3Ha'IIITeJibHO xy:lKe, 'leM ua TOM, r.ue <,ma 6bma 3am1cana. IlpoJIBJIJieTor 

3TO B TOM, 'lTO na IIOplI,UOK 'larue BKJIIO'lae_TCJI MeXaUH3M rmppeKUllll 0IllII-

6oK, nnor,ua rrpOH3BO,UlITCJI IIOBTOpHbie 'lTeHlllI 6JIOKOB, a 3TO rrpIIBO.UHT_ K 

3Ha'lHTeJibHbIM nay3aM (10-20 ceKyn.u) rrpn 'lTeiinn, u nnor.ua MoryT ,ua:lKe 

B03HHKaTh OTKa3bI 'ITeHII.SI. . ' 

K CO:lKaJiemi:ro, ceii'lac He npe,ucTaBJI.SieTCJI B03MO:lKHbIM Ha6paTh KaKyro

JIII6o 'cTaTIICTIIKy' no B3aIIM03aMeH.SieMOCTll HaKonnTeJieii BBII.UY IIX MaJIOI'0 

KOJIII'leCTBa, TPY.UHO,UOCTynHOCTII ll T. JJ.. ABTOp 6y,ueT O'leHb npII3HaTeJieH 

3a Jiro6yro HHq>OpMaunro ITO 3TOMY IIOBo,uy. 

2.3 Be30IIaCHOCTb rrporpaMMHblX cpe,ncTB 

Ocno1rna.sr 3a,ua'la .UJIJI o6ecrre-qennJI 6e3orracnoii pa6oTbl rrporpaMMbl 3a

KJIIO'laeTcx B rrpe,UOTBparueHHII cJiy'laHHOH 3anncII npn nerrpaBHJibHO CII03H

UIIOHIIpOBaHHOH JieHTe. IleJio B TOM, 'ITO rrocJie BbIIIOJIHenn.sr onepau11n 3arr11cn 

BHyTpeHHIIlI KOHTpOJIJiep CTpllMepa aBTOMaTnqecKH 3aIIllCbIBaeT CIICUHaJib

HYIO MeTK}' KOHUa JieHTbI. Ilpn orrepaUIIH 'ITCHII.SI HeB03MO)KHO Cil03HUHOHHpo

BaTb JICHTY ,UaJiee 3TOH MeTKII KOHUa JieHTbI. MeTKa pacrro3uaeTC.SI npn Bcex 

orrepaUHlIX ,UBH:lKCHII.SI JieHTbl, BKJIIO'laH 6bICTpoe II03IIUIIOHIIpoBaHne. TaKnM 

o6pa3oM, ecJIII B naqaJie JieHTbl cJiy'laiino irn11 rrpe,uuaMepeuno nepe3arrncaTb 

XOT.SI 6hr 1 6JioK, TO Bee co,uep:lKIIMOe JieHTbl CTaHOBIITC.SI HC,UOCTYIIHbIM, XOTJI 

q>II3l!'leCKH ua JieHTC 6y,ueT 3aTepTO O'leHb ue6oJihllIOC KOJIII•reCTBO IIHq>OpMa

UIIH. LlTeune ,uaHHbIX c TaKIIX JICHT XOTJI, B rrprniunrre, 11 B03MO,KHO , no lIBJrn

eTcx neTpIIBIIaJibHoii orrepaunei'1 11 corrpoBO:lK,uaeTcJI rroTepeii nmpopMau11n c 

Toro J'IaCTKa JieHTbl, r.ue 6bIJia IIpOH3Be,uena nepe3aIIHCb (MeTKa KOIIUa JieH

TbI 3annMaeT ua JieHTC npOCTpancTBO, 3KBIIBaJICHTH0C HCCKOJihKHM M6afrr 

,uauublx). 

·:.; ~ .. -. ~ 2,-,, .. 
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TaKIIM o6pa3oM, l'JiaBHbIMII 3a,uaqaMII ,UJI.SI o6ecrreqenn.sr coxpaHHOCTII 
'~ : j - • ~ ; ' • ' ; • • • ' • • • • • • • '. • 

.uanHbIX .SIBJI.SIIOTC.SI 3a,naqu KOHTpOJIH 3a IIOJIO:lKeHIIeM JieHTbl, npe.noTBparue-

HII.SI OL(HOBp
0

eMCHHOro L(OCTyrra II3 HeCK~JibKIIX p·~HbIX nporpaMM II rrpeL(OT-

Bparudurn ·He:lKeJiaTeJibHbIX OilepaUIIH 3anIICII. . .. .-

CyrueCTBYIOIUaJI CIICTeMa on~Iine npneMa IIHq>OpMaUim opneHTIIpOBaHa 

ua pe:lKHM pa6oTbl 'c 'ycKOpIITeJieM Y-70, B K0T0pOM UIIKll yciopeHII~ '3aHII

MaeT 8 CeKyH.n, a BpeMJI BbIBOL(a ny'lKa .no 1,5 CeKyn.n . CooTBeTCTBeHuo, B 

Teqeune Bpe114eu11 BbIBOL(a' nyqKa. nporpaMMa . aKKYMYJIIIpyeT IIHq>OpMaIJnro, 

a B npoMe:lKyTOK Me:lK,ny c6pocaMH ocyruecTBJI.SieT c6opKy, KOHTpOJib II 3a

IIHCb HaKOIIJieH~0H ri:mpopMaIJMil:. CncTeMa cpyiIKUIIOHHpyeT II~ IBM/PC no.ii 

ynpaBJieHneM MS~DOS, Ko~palI He IIMeei, K CO)KaireHHIO, cpe.nci'~ pa6~Thl 
C JieHTaMu. • ,' . •· 

Ilni KOHTpon.sr · 3a rrono:lKeHneM neH~hi n~rro~h3JIO;c.sr cne.nyrorune Mero
.Uhl: 

•'EJioKnpoBKa oprauoB yrrpaBJieHn.sr ua rrepe.nHeii rrarieJIH ycTpoiicTBa 

rrpH aKTHBHOM Run. Run - 3TO ceanc na6opa .n:aHHhlX, rrpH OL(HHaKOBOM 

·pe.lKHMe pa6oTbI ycKopHTeJIJI II ,neTeKTopa. lfa rrpaKTH'leCKHX coo6pa0 · 

:lKeHHII MaKCHMaJibHbIH o6'beM HHq>opMaIJHH · B o.nnoM Run orpaHH'leH 
32 M6aiiTaMH. 

e Al3:rqMaTH'leCKOe IT03HIJHOHHpOBaHue K MeTKe KOHUa JieHTbl rrpH Ha'laJie 

nro6oro Run., Iln.sr 3_roro. IICITOJib3yeTCJI . crreIJHaJibHbIH BapHaHT SCSI. 
. KOMaHL(hI Space Blocks. 

• '· , ,• ,, , >'- i ,• , ·,·; ' :1,• . . ·.,; l ,. •ii'; 
• BhlrroniieHIIe KOHTpomr rrono:lKeHH.SI neHThl .. rrepe.n Ha'laJIOM oqepe.nHoro 

'ni~~a: ~ami:ctt .ria_HHbIX (~a)K~ble s ceKy~~) .• B CB.SI;H c ,OTCYT~TBHe~ 
0

B Ms~nos' M~XaHH3MOB ~OHTJ)OJI.SI .n'ocTyrra K BHeillHHM ycrpou'cTBaM, 
, , , ... •, ,· • .' ,' ., ' I,' . I, . ; •, 'l - •, •. , 

rrpHXOL(HTCJI caMOCTO.SITeJibHO,ITpHHHMaTh Mepbl no 3aIUHTe OT 0L(HOBpe-
' , , . , ·., ,, . , , :, . ·. · ' • .1' · ·· , , • : - " . ., · l , • ,- .· ': • - ~ ,, · • 

'·Meuuoro o6parueHH.SI H3 HeCKOJibKHX rrporpaMM. 8TH :lKe Mepbl L(OJI:lKHhI 

3aIIJHIUaTb co.nep:lKHMOe JieHTbl rrpH c6o.srx IIOL(CHCTeMbl SCSI, n:p~· Jo~
CTaHOBJieHHH rrocne KoTOphlx cne.nyeT KOMaH.na SCSI reset H Bbl3BaHHaH 

u ;.. - . , · , ' 1 . , , , , , ·. 1, ,;: • , ; - . ' ~ ,' ' 

ell He.lKeJiaTeJibHaH'IIepeMOTKa JieUThI Ha Ha'laJI0,"KOTOpyro,K CO)KaJI~. 

,,HHIO\ ,~~B?,~MO:lKB;? OTKHIO'iHTb. 

Ilepe.n Ha'laJIOM · 3aITHCH, MaCCHBa HHq>OpMaIJHH rrpOH3BO.UHTC.Sl'-3arrpoc 

rroJio:lKeHH.SI JieHTbl. HaKorrHTeJIH Exabyte Bcer.na. 3uaroT rroJio)KeHne' · 

JieHTbl H·C006rua10T a6cOJIIOTHbIH HOMep 6JIOKa, Ua'IHHaJI C Ha-qana JieH0 

Tbl. IIony'leHHOe TaKHM o6pa30M 'IHCJIO cpaBHHBaeTC,SJ. C a6coJIIOTHbIM . 

• HOMepoM 6JioKa B. rrpe.n;bIL(yIIJeM · UHKJie. ECJIH TeKYIUH:ii, HOMep; 6iioKa 

· MCHbme, 'leM. B rrpeL(bl.[(yrueM. IlHKJie, TO 3TO 03Ha'laeT, qro · rrpOH30illJI0' 
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HecaHKUMOHHpOBa:imoe ,[(BIDKemi:e JICHThI, 3arrpoc Ha 3aIU1Ch 0TBepra

eTC}l n: Bhr,naeTc}l coo6mem1e 06 onrn6Ke. 

3TOT anropn:TM TaK)KC 3anrn:nraeT JieHTY ~T onrn6oK B nporpaMMC ~60-

pa ,naHHhIX ll HC ,uaeT BeCTI! 3aIII!Ch na JICHTY, e,CJIH Run HC 6hIJI HaqaT 

(n: JieHTa He fihma crro311u110Hn:poBaHa K K0HUY .naHHhlx). ,. - ,_. . 

2.4 AnropHTM npeKpameuu.n onepanuii 3anucu 

B KOHUe Run, ripoH3BO,[(llTCH c6poc BCCX 6yqiepoB, CT0}IIII11X B oqepe,nn: Ha 3a

IlllCh, Ha neiiTy n: 3arrnch MeTKH K0HUa JieHThI. HaKOIIHTeJIH -~xabyte ycTpo

eHhI TaK, 'ITO K0MaH,na 3aIIIICll MeTKll KOIIUa q>aiiJia BhI3hIBaeT aBTOMaTH'l.C

CKJIO 3an11ch Bcex 6JIOKOB ,naHHhIX, CT0}IIIIHX B oqepe.nn: Ha Jan11ch. TaKttM 

o6pa3oM, TI0CJie BhITI0JIHCHll}l K0MaH,[(hI 3aIIHCH MCTKll K0HUa qiaiiJia Bee JJ.aH

HhIC ll caMa MeTKa K0HUa qiaiiJia 0Ka3hIBaJOTC}l qiaKTI!qecKI! 3aTIHCaHHhIMll 

Ha nenTe. Ho npn 3T0M Exabyte .He BhIIT0JIH}leT 3am1.ch MeTKH K0HUa JieHThI, 

T.K, nocJie 3aTIHCH Il0Tpe6omw:ach 6hl onepaUH}l II03HUH0HI!poBaHirn Ha3a,[(, B 

TI0JI0)KeHHC nepe,u MeTKOH K0H,ua JieHThI, a 3T0 3ammo 6hI ·cnn:TIIK0M MH0ro 

BpeMeHH (oKOJIO 30 ceKyH,n). 

TaKMM o6pa30M, nocJie onepaUMH 3aTIMCll MeTKll KOIIUa qiaiina Ha JieHTC ne 

JanHChIBaeTC}l aBTOMaTn:'lecKn: MeTKa Konua JieHTbI. Ecnn: ocTaBHTb ycTpoii

CTB0 B TaK0M C0CT0}lHHH, TO' MCTKa' He 6y,ueT 3an11caHa BOo6nre·, eCJIH ,nanee 

6y,ueT BhIKJIIO'ICH0 ·nn:TaHHe llJill no,uana K0Man,na scsf Re,seL 

3Kcnepn:MeHTaJihHO ycTaH0BJICH0, 'ITO e,nn:HCTBCHH0 na,ne)KHbIM cnoco6oM 

npoB0UHp0BaHll}l BhITI0JIHeHH}l 3ann:cn: MCTKll K0HIIa JICHThI }lBJI}leTC}l BhIII0JI

HCHllC KOMaH,nhI ,nBii:)KeHH}l HaJ~,n. 3TO B~ocn:T Ja.n;ep)KKY B ,nec}IT~n: ceKyH.n B 

KOHD;e Run, Ho rapaHTn:pyeT qiaKTM'lecKoe'Bi.tnom1enue 3anri:cu Bcex .nairnhIX 

II CJiy)Ke6HbIX Il()Jieii ycTpoiicTBO~ E:X:abyte. Bonee no,npo6~o 0 Heo6xo.nu

M0CTU MCTKII KOHtia JICHThI CM. pa3,neJI 2.5 "O6pa6oTKa 11cKJIIO'IUTeJibHhIX 

CM'TJaUHH"'. . 

2.5' 06pa6~TKa HCKHIO-CIHTe~n~HhlX CHTyan11ii 

lfanre Bcero B03HHKaIOT CJie,ny10mue HCKJIIO"IHTeJibHhle 'CiiTYauHn:: . 3aBn:ca

HHe: K0MIIhIOTCpa. c. ,rrporpaMMoii c6opa• ,naHHbIX ,u 3aBucaHne .TIIHHbI; SCSI. 
,Ifx rrpH'IHHaMnMoryT ,}lBJI}!TbC}l KpaTK0BpCMCHH0C rrporranamie IIHTaHII}l B 

ceTII, 3JieKTpoMarHIITHhIC HaB0,0:KII, a T,aK)KC mrrn6KH B rrporpaMMH0M o6ec

neqeHHH •. 

, Hpn: c_6oe K0MTib~Tepa :JKeJiaTeJ:1bH0 H36e.lKaTb BbI,naqu KoMaH.[(bI. SCSI 
Ileset. npn nepe3arpy3Ke, nporpaMMHoro o6ecneqemrn. 3Ta 3a,naqa pernaeT

c.rr cooTBeTCTByIOmeii HacTpoiiKoii ,npaiiBepoB SCSI n:nn MO.[(Hq>HKauue11 n:x 
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.nB011qHoro Ko,na.1 B 3To~1 cnyqae coxpaH}lCTC}l noJJO)Kem1e JieHThI .~ KOHUe ,naH

Hhrx,' coxpa~.sie'rc}l C00TBCTCTBlfe COCTO}!Hll}l JieH~bI H HaK0IIHTCJI}l Exabyte. 

Ecm! c~1iipHThC~ C ~TCYTCTBUCM MCTI(H K0HUanpe.nhI.nyruero Run Ha· newre, 
TO J\IO)KH0 cpa3y npo.nomKHTh 3aIIIICb Ha JieHTY. 

flpn 3aBHCaHl1°lI SCSi IIJIH II0CJie ·c60}l mnaHirn HeOfiXO,[(HMa Bhl,naqa K0-

J\!aH,[(bI SCSI Reset: Ilo ;TOH K0MaH,ne, rrp~113B0,[(HTC}l Il0JIHa}l ,llHHUllaJIH-

3~,umi yc;pOJICTBa , 11 BCC KOMaH;bI, CT0}IBIIIHC B oqepe,n11 Ha BhIII~JIHeHHC 

~Hy,rp'11 · Exabyte, urnopupyIOTc~. 'KaK. ~pasnno, B oqepe.n11 Ha BhIIIOJIHe~ 

iiiie CToni orr~pauH}l 3an11c11 MeTKH K0HI~a JieHThI. '3TO ',[(JlllTCJlbHa}l one

pau~}l (.riec}l;Kll' CeKyH.n)' l1 0Ha npOII3B0,0:l!TC}l q>aKTH'ICCKU T0JibK0< TOr,na, 

Kor.na Exabyte··o6Hapy)KHBaeT nepexo.n OT K0MaH,n Jarrucu K K0MaH,naM ~Te

HII}l/no311u110H11posamrn JieHT~. B H~IIIeii Bepc11u HaKOil11Te~eii 11 ,[(0KJMeH

Tarr1111 ecTb pacxo)Knemi~ MC)K,ny om1caH.HeM -~ Knnre u q>aKT~'leCKHM rrose~ 

,neHneM ycTpoiicTB. lloKyMeHTarr11}1 yTBep2K,naeT, qTo HeKoTOphie ,npyrne K0-

MaH,nbI TaK)KC BhI3bIBaIOT 3aIU1Cb MeTKH K0HUa JICl!Tbl; HO.q>aKTH'leCKll 3TOI'O 

He nponcxo.zun. Ilo Bceii Bll.[(IIM0CTH, H3MeHemrn 6hrm1 BHeceHhI B annapa

TYPY. ,B nocJie.nHHH M0Me}l'r ,[(JI}! Il0BhIIIIemrn ee: 6blcTpo.neil:cTBH}l 11 eme He 
0Tpa)KeHhl B ,0:0KJMCHTaIIIIll. 

. TaKHM o6pa3oM, rrpn c6oe SCSI HJIH npona,naH11n ·IIHTamrn JieHTa 0Ka3hlc 

BaeTC}l B C0CT0}1H1111 6e3 MeTKfLK0HUa JieHTbI. OTCJTCTBJIOma}l MeTKa K0HUa 

JieHTbl .nnarH0CTnpyeTC}l rrpu II0ilhITKe qTCHH}l/ 3anncn/ Il03HUH0Hllp0BaHH}l 

BHJTpenH~M K0HTp0JIJiepoM . Exabyte KaK 6paK H0CIITCJI}l UHq>OpMaunn: 

(Media, Error) 11 np11Bo,n11T .K 0TKaJy, OT onepauu11 .3annc11. 3TO nopo)K,naeT 

p}l,[( npo6neM, ,na)Ke eCJIK6bIJIO ToqHo H3BeCTHQ II0JI0)KeHHe JICHThI KMOMeHTY 
c6o}l. 

lleno B ·TOM, 'l'J.'.0. K0HTponnep Exabyte. He II03B0fI}leT: na'laTb onepau:1110 

3arrncu, B npOI13B0JlbH0M Mecre Ha ,JICHTe, 3anncb pa3pemeHa TOJibKO:B CJie
.nymm11x MeCTax: 

• B Ha'laJIC JieHThI, 

·:• y. M°eTKH,KOH·ua JieHThI; • 

• IIOCJie' Me,TKH K0HIIa qiaiina, 
, . '·. '; \., ,· . 

• · nepe.n MeTKOH Kom~a qiail:na . 
' ~ 

! ' I••. , • 

3ro 03HaqaeT' 'ITO ,[(03aIIIJCb Ha TaKy10 JICHTY HeB0;JM0)KHa. EmrncTBeHHhIM 

BbIXO,[(OM }lBJI}leTC}l Il03HUH0HHpoBam1e JICHThI Ha3a,n, K 6m1)KaiJ:rneil: MCTKe 

KoHua qiaI1Jia,H B0306noBJieH11e Jam1c11 c 3Toro Mecra. B Harneil: Bepcuu rrpo

rpaMMnoro o6ecneqeHU}l MeTKa K0HIIa qiaHJia IIHIIICTC}l TOJihK0 Me)K,ny Run, 

pa3Mep KoTOphrx cocTaBJI}leT .no 32 M6aiiT. BhmoJIHeHue 3TOH oneparr11n B03-
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MO;KHO .rm6o BPY'IHYIO rrpH ITOMOIIUI HHTepaKTHBHOII rrporpa.MMbl pa6oTbl c 

Exabyte, .rrn6o aBTOMaTH'leCKH, npn IIO!\!OIUH crreuua.JibHO HarrncaHHOH ynr

JIIIT~ aHa.rr113a n peMOHTa neHTbL B n1060M cJryqae ;1auub1e noc.rr~)!Hero ue-

3aBeprneuuoro Run Tep.siIOTClL 

B IIpHHIIHITe, l!X !\10,KHO 6bIJIO 6bI COXpaHiiTb, eCJUI CKOITHpoBaTb HX Ha 

)IUCK, BOCCTaHOBHTb CTpyKTypy JICHTbl, a JaTCM BepHJTb 3TH )laHHbIC Ha 

JieHTY u JI06aBHTb l\IeTKY Kouua Run. Iln.si 3Toro Tpe6yeTc.si· TOJibKO _cBo-

6oJIHOe .z:i11cK0Boe npocrpaHCTBO B 32 .'.\16ai1Ta H BpeM.si )!JI.II Kom1p0Ba1rn.si. 

IlpoCTOH pactJeT IIOKaJbIBa.eT, 'ITO Bpe.!1.lll, Tpe6yeMoe )!JI.II KomrpoBaHII.sI )laH

HbIX Ha Halli )IHCK 11 CHOBa. Hit JieHTY, COITOCTaBllMO C BpeMeHeM Ha6opa HOBbIX 

)laHHb!X: Ilo3TOMY B03MO;KHOCTb Bo'CCTaHOB.TieHirn '.)TllX )laHH_blX XOT.s! II )KC

JraTeJibH_a, HO He .sIBJI.sieTc.sI KpaiiHe Heo6XO)ll!MOII. A OTC_y°TCTB11e CB060)lHOro 

JIHCKOBoro rrpocTpaHcTBa OTOJIBilraeT 3TY Ja.)latJy H_a TpeT11ii: rmaH. 

3 BhICTpo.zi;e:iicTBHe 

Ha.KonnTeJin Exabyte-8500 .sI:BJI.sIIOTC.sI 6yqiepn311pOBaHHbIMII ycTpoiicTBaMn u 

o6na)laIOT co6cTBennoiI 6ycpepnou naM.sITbIO pa3MepoM B 1 M6a11T. IlpII one~ 

pauu.six 'ITCHII.s! 3Ta rraM.sITb lICilOJibJYCTC.sI )!JI.II pa.3MemeHH.sI 3apaHee rrpoqn

TaHHbIX )laHHbIX,•npn onepa.un.six 3arrncu 6JIOKII )laHHb!X TaK,Ke rroMema.roTc.si 

B 6ycpepnyro naM.sITb n caMa onepau11.si 3anncI1 natJ11naeTc.sI, Kor)la. o6beM )lan

Hb!X B 6yqiepe npeBbIIllaeT rropor ( 512K no YMOJI'laHHIO). 8To rrpoIIJBO)lHT

C.sI )lJI.sI· yMeHblIICHU.sI BpeMeHH peaKUHH Ha KOMaH)lbl 'ITeHn.sI/3aI1HCH 6JIOKa. 

Ilpu TaKoiI oprann3au1rn naKorruTeJI.sI 3aTpaTbl BpeMenn rrporpaMMOH na 'ITe

nue HJIII 3aITHCb 6JIOKa CBO)l.sITC.sI TOJibKO K 3aTpaTaM Ha rrepecb!JIKY )laHHb!X 

l!3. KOMilbIOTepa B 6ycpepHyIO naM.sITb UJIH nao6opoT. IlocJIC)lHee YTBep,K)le

HHe cnpaBe)lJIHBO )!JI.II cJiyqaeB, KOr)la TCMil o6Mena )laHHbIMII ne rrpeBb!IIIaeT 

rrpeJieJibHYIO cKopocTb cpu3uqecKoro 'ITenn.si:/3arr11cn JieHTbl. Il.rrx ycTpoikTea 

Exabyte-8500 3TO 500 K6ah / c. 

8ro Il03BOJI.sICT npo~Tb!MH cpe)lCTBaMII CTpOHTb CHCTeMbl C YJIOBJICTBO

pnTeJibHb!MH xapaKTepIICTHKaMU no 6bICTpOJICHCTBHIO. Byqiepna.si: naM.sITb 

OCB060)K)laeT rrporpaMMY OT O:iKII)laHU.sI Bb!IlOJIHeHH.sI KOMaH)l MeXaHH'ICCKHM 

npIIBO)lOM B OCHOBHbIX pe:iKHMaX ( npOJIOJI)KlITCJibHa.sI 3aITHCb HJIH 'ITCHHe 6e3 

orrepaUHH IIOIICKa IIJIII rrepeMOTKII). 

IloKyMeHTaUil.sI Ha Exabyte (2] II KOHTpon.rrep Adaptec-1542 (3] rrpoBo3-

rnarnaIOT CJIC)lJIOIUile )laHHble IIO 6blcTpOJICHCTBUIO: 
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CpeJIHIIH TeMrr o6Mena )laHHbIMll rrpu 

Herrpepb!BHOM )lBil:iKeHim JieHTbI 500 K6aiIT/c 

IlnKOBbIH TeMrr o6MeHa )laHHbIMii rro rnnHe SCSI 

rrpu acuHxponnoiI rrepeJiatJe )laHHb!X ;· 1.5 M6a.HT / c 

IluKOBb!H TeMrr o6MeHa )laHHbIMH rro rn1rne SCSI 

rrpu CHHXpOHHOH rrepe)latJe )laHHbIX 4.0 M6aiIT/c 

IlpoHCXO)K)leHHe 3THX UHq>p CJie)lyromee: cpe)IHHH TeMII o6Mena )laHHbl· 

MH rrpu Herrpepb!BHOM )lBII,KeHHII JieHTbl ( 500 K6aiiT / C) - 3TO TOT TeMII; 

B KOTOpOM )laHHbie C'IIITbIBaIOTC.sI MarHUTHOll roJIOBKOll n o6pa6a.Tb!BaIOTCll 

CliCTeMaMH )leKO)lHpOBaHH.sI, Bbl'IHCJieHH.sI KOHTpOJibHb!X CJMM H T. )I. KaK 

CJie)lyeT H3 Ha3BaHH.sI 3TOll BeJIH'IHHbI, TaKa.sI CKOpOCTb 'ITeHH.sI HJIII 3arrucu 

MO:iKeT nocTura.TbC.sI B cpe,n;HeM, B Te'leHue 6onbrno'ro ITpoMe,KJTKa BpeMeHu, 

rrpu JCJIOBHH, KOHe'IHO, 'ITO rrpouecc H)leT 6e3 c6oeB, IIO)lCHCTeMbl KoppeKUUH 

OIIIH6oK He BKJIIO'laIOTC.sI H CTopoHy' rrpHHHMaIOlllYIO UJIH rrocTaBJI.sIIOlllYIO 

nannhle nnx Exabyte, HHKorna He ITpuxo)lHTC.sI: O,KH)la.Tb. 

IluKOBblll Tetvrn o6MeHa )laHHb!MII ITO rnnHe SCSI yKa3aH, ITO Bceil: BHJIH~ 

MOCTII, ucxo)l.si: II3 cxeMoTeXHHtJecKux perneHui'1 KOHTpon.rrepa DMA Ha PC u 

MUKporrporpaMMHoro a:sToMa.Ta, yrrpaBnmomero UHKJia.Mu IIIHHbl SCSI. 8TH 

uirq>pbr xapaKTepH3JIOT TeMIT o6MeHa 6aiITaMH )laHHb!X 6 npoqecce ITepeJia'IH 

6JIOKa. 8ro O'leHb Ba)KHa.sI xapaKTepHCTHKa 6bICTpone:ikTBH.sI CHCTeMbI, im, 

K CO)KaJieHHIO, He IIOJIHa.sI. 

Hu onHa 113 u11cpp, JKa3aHHbIX cpupMaM11, ne )laeT OTBeTa na c.rrenyromuiI 

BOilpoc: a CKOJibKO BpeMeHH 6r)leT 3aHHMaTb 3aI1UCb O)lHOro 6JIOKa )laHH.b!X, 

rrpH ycJIOBHH, 'ITO )!JI.II nero )lOCTaTO'IHO MeCTa B 6yqiepnoil: ITaM.sITU. lieno 
B TOM, 'ITO )!JI.II nepecbIJIKH 6JIOKa )laHHbIX o6a yqacTBYIOlllllX B ITepeCb!JIKe 

KOHTpo.rrJiepa )lOJI)KHbl. ITpOI13BCCTH OITpe)leJieHHble )lCMCTBHll IIO yITpaB.rrenuro 

CBoeiI armapaTypoii .11 ITO ocymecTBJienuro ITpoToKoJia SCSI. 8TOT ITpoTo

KOJI )lOCTaTO'IHO CJIO)KeH II na ITpaKTHKe Bcer)la pea.rruJyeTC.sI ITOcpe)lCTBOM 

MIIKpoITpoueccopa c 3arn11roil: B nero ITporpaMMOM. B KOHTpon.rrepb! Ta.Ko

ro TUIIa CTaB.sITC.sI He)lopor11e O)lHOKpllCTaJibHbie ITpoueccopb!, pa6oTaIOIUHe, 

ecTeCTBenno, Me)lnennee, qeM uenTpaJibHblll rrpoueccop KOMITbIOTepa. Ta.KUM 

o6pa3oM, Tpe6yeTc.si BpeM.si na _Bb!ITonnen11e _Ka.Koro-TO qiparMeHTa ITporpaM

Mbl B MHKpoITpoueccopax KOHTponnepoB SCSI 11 Exabyte. Ilonnoe BpeM.si: 3a

rruc11 6JIOKa CKJia)lb!BaeTC.sI:, Ta.KUM o6pa30M, U3 BpeMeHH npoBe)leHil.sI: IIO)lro

TOBIITeJibHb!X orrepa1111ii II co6CTBeHHO H3 BpeMeHU rrepeCb!JIKU )laHHb!X. EcTe

CTBeHHO O)KH)laTb, 'ITO )lJI.sI 6JIOKOB 6oJibIIIOM )lJIUHbl BpeM.si: 6y.n;eT npu6nu

)KaTbC.sI: K TeopeTU'IeCKOMY ITpe)leJiy, IIOCKOJIBKY .TaM OCHOBHOll BKJla)l 6yJieT 

BHOCHTb rrpouecc ITepeCb!JIKH .n;aHHb!X. A )!JI.II: 6JIOKOB MaJieHbKOI'O pa3Mepa 

CJle)lyeT O)Kll)la.Tb 3Ha'IUTeJlbHO 60.rree HI13KOe 6b!CTpO)lellCTBUe. 

Ha )leTaJibHOe :nccne.n;oBanue BonpocoB cKopocTu pa6oTbl SCSI MeH.sI 
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Ta6nuua 1: IloJIHbie BE_eMeHa BbIIIOJIHeHHH OT.UeJibHblX K<>MaHA 
Onepaumr AcuHx: pe)K. CHHX. pe)K 

TecT roTOBHOCTH ycTpo:iicTBa 5.6 MC 

lfreHHe ,llllaITa30Ha .ZUIHH 6JIOKOB '. 8 MC 

Inquiry 52 Mc 

Mode Sense 13 MC 

Mode Select 9 MC 

3arrpeT ll3BJie<IeHHH KacceTbl. • 

Request S~nse 

qreHue 6noKa B 160 6a:iiT 

°9reHH~ 6JioKa B 16 K6a:iiT . 

,lITeHHe 6JioKa B 160 6a:ii1_; ~)lequest Sense . 

lJTeHlle 6JIOKa B 16, K6aiir c.Request Sense 

. IIonhlTKa.3a1!m;u Ha 3am;mu;eHHYIO JieHTY 

3arrllCb 6JlOKa B 160 6a:iiT 
' . ' ' ~ ' 

3anucb. 6noKa B t6 K6a:iiT., 

3anHCb 6JioKa B'. 32 K6a:iiT 

IlporrycK MeTKH. KOHUa qia:iiJI?, 

IIponycK 6noKa H3_l60 6a;:iiT 

IlporrycK 6JioKa ui 16 K6a:iiT 

5.3 MC 

18 MC 

8.4 MC 

20 MC 

27 MC 

38 MC 

6.6 MC 

7.5 MC 

18 MC 

28.5 MC 

9.0 MC· 

. 9.0 MC 

11.8 MC 

5.3 MC 

8 MC 

8.4 MC 

11 MC 

7.5 MC .. 

.12.4 MC· 

17.2 MC 

9.2 Mc.,: 

8.4.MC 

11.8 MC 

TOJIKHJJIO 'tJie,11.yKim;ee HenpHHTHOe 'OTKpbITlle: ripoCTeihuaH . nporpaMMa 'Ko

llllpOBaHHH il~HT ~-oiumro HaKOilllTeJI5l Exabyte Ha i(pyro:ii He MO,KeT ,lI.OCTll'lb 

TeMIIa B 500 · K6a:iiT / c. (B: MOe:ii. nporpaMMe ·bponcxoiuma .UBOHHaH nepe.uaqa 

.uaHHblX: ll3 Exabyte B"KOMilbIOTep, a ll3 Hero B .n:pyr6:ii Exabyte). Ilpn .n:~o:ii~ 

HblX nepecbiJIKaX Harpyi1rn Ha SCSI ,llOIT)KHa 6blmt CO<:TaBHTb 1 M6a:ii':r/~; 'ITO 

rip JI llllKOBOH cnoco6H0CTH B 4 M6a"iiT / c' ( B CJIHXp<lHH01-i:° pe)KHMe) He ,llOJI)KHQ 

HBJIHTl,CJi orpaHll'lllBaiom;~M q>aKT6poM.' O.n:HaKo ripo6Iioe 1mriupc>Banne ilea-' 

Tb! 3aHHJIO He '.n:B'a <Iaca, a:sce ciecrb; 'ITO no6y;:tm10 MCHSI rrpo.n:erra'.i'b 'cepmo 

3a:rviepo:s Iipelvieir BblII0JilteHHH 0T.n:en:6Hb1:x K<>Maa.n:: 

.• BpeMe':!rn, rrpHBe,lleHHble B Ta6n:1, - 3To' IIOJIHbie apeMe:ifa,' He06XO,llllMhle 

. Ha BbIUOJIHeirne l(OMaiI.n:, ,llJIH napl,I Exabyte~8500 _:_ Adaptec~l542;'BKJIIO'laH 

BpeMeHa, • ·noTpa'leHHbie · il;eH'I'paJibHblM npoueccopoM B .n:pi:ii:sepe Aspi4Dos 
rrpn nauuuainnanuu KOMaH.n:hl; · ., · ·.: · · ' ' 

BernM:ii B3PJIH.ll·Ha Ta.6nuuy rroKa3blBaeT,' <ITO .n:mi Bblrrorimiank'nio6o:ii·Ko~· 

MaH,llhl ii>e6yeTCll'. BpeM5J'nopH,llKa 8 MllJIJil!CeKylf.u. 8ro 03Ha•rn:ren.b'Hoe n~'no
g:· 

HHTl!lll\l COBpC11!CHHO!l. TeXHOJlOl'IIII BpCMll. Il:rn cpaBHeHHH CKa)KeM, 'ITO BpeMH 

IIO'.H1UIIOHI1pOBaHl!ll I'OJIOBKH C OJ]JIO!l. nopOiKKII na COCC.UHIOIO B COBpeMeHHblX 

.UHCKax COCTa
0

BJillCT 2 - 3 MIWJIJ1CeKyH.Uh!. l1 3TO JlJIH 'BbIIIOJIHeHJIH KOMaH

JlLI Mexa1111qecKHM IIpHBOJlOM. A y nae TpaTHTCll B TPII pa3a 60Jib1IIee BpeMH 

T0JILKO llJIH BbIIIOJIHCHllll O.UHO!l. K01\1aHJlbl 1 BC Tpe6y101uerr HH MeXaHH'leCKHX 

orrepa1u1ii, HH rrepeCbIJIOK 6oJib1IIHX 1\faCCIIBOB naHHb!X. 

CpaBHHTeJihHblll. auaml3 BpeMeH JaIIIICH 6JIOKOB .uaHHblX }lJill pa3Hl,IX 

nmrn 6JIOJ(OB 1101B0J1HeT ouemITb nei'ICTBIITt'.'1bHblll. TeMII nepena'lll .uaHHblX II 

BpeJ1.rn, 3aTpaqemroe KOHTpOJIJlepaMH ua opram13aUH10 BbiIIOJIHeHlIH KOMaH

Jlhl. B CHHXpOHHOM pelKHMe, uarrpHMep; 7 ,5 MC Tpe6yeTCll na rronrOTOBHTeJib'

HhlC orrepaUHH, rrocne qero naHHLie Ha'IIIHalOT rrepe}laBaTbCH B TeMIIe 3-4 

K6a11T/Mc. Mb1 BIi.UHM, 'ITO ecm1 Jlctna 3a1111caua 6J10KaMH no 16K6aiiT, TO 

Mcnee !I0JIOBlIHbl BpeMenn llCIIOJlb3Yt'TCll n.:rn nepenaqn naHHblX, a OCTaJibH0e 

BpcMll uc11TpanLHb111 npoueccop 11 Kanan DMA cB060.unb1 u rrpocTanBa10T. 

TaKHM o6pa30M, 'IT06bI 3q>q>eKTHBHO 3a.Uell.CTBOBaTb pecypcbI IlO}lCHCTCMbl 

SCSI, na.n:o 3Ha'lIITCJibH0 yBeJIH'll1Tb ofo,eM naunL1x, rrpnxonllllllIXCll ua 1 Ko

Man)ly. 8To MOiKHO C.UCJlaTb .UBJl\lll crroco6aM11: HJIH cymecTBeHHO yBeJIH'lIIB 

p~3Mep 6noKa rrn nenTe (nanpnMep no 160 K6aiiT), H.'1l! rrepenaBall/rrpnnnMaJI 

IIOHeCK0JibK0 6JIOKOB 3a o.uny KOMaH.uy. O6a 3TH pclIICHHH Tpe6y10T HaJilI<illH 

3Ha'IHTeJILIIOro pa3Mepa 6yq>epuo:ii rraMl!Tll, JlJlH IIOMemeHHH B Hero 6oJibllIOro 

6JIOKa naHHbIX, HO rrepBoe pemem1e IIOTpc6yeT BCerna UMCTb 6yqiep 6oJiblIIO

ro pa3Mepa rrpn pa6oTe c 3arrI1cau11orr TaKHM o6pa3oM JleHTOH , B TO BpeMH 

KaK BO BTopoM cnyqae 3Ha'IHTeJlbH0C K0JIH'leCTBO naMl!Tll Tpe6yeTCll TOJib

KO B TOT MOMCHT, Korna ueo6XOJJ.HMO .UOCTlllKCHIIC Bb!COKO[O TeMna pa6oTbl, 

a npH HCXBaTKC rraMHTH MOlKH0 rrepell.TII Ha 'ITCHIIC JieHTbl no 1 6J10Ky 3a 

pa3. Ho 3T0T crroco6 pa6oTbl B03MOlKeH TOJlbKO C 6JIOKaMI! <pllKCHpOBaHHOH 

.UJil·IBbI. 
TaKlKe cne)lyeT o6paTHTb BHI!Maune ua KOMaHJlY Request Sense. Tpyn-

110 npnnyMaTb o6bllCHeHHC, IIO'leMy B anrnxpoHHOM pe)KHMC Ha rrepenaqy 14 

6a:iiT nanHhIX TpaTHTCH Ha 10 MllJIJIHCeKynn 6oJiblIIC, 'leM B CHHXpOHHOM, HO 

11 B :TOM· n B npyroM cnyqae 3TH BpCMCHa uaCTOJlbKO BeJIHKH, 'ITO Kpa:iiue 

HC)KeJiaTeJibH0 IIOJib30BaTbCH 3TOll KOMannoii IIOCJIC Ka)Knoro 6JIOKa naHHblX. 

8To ncnaeT HCiKCJiaTCJibHb!M HCIIOJlb30BaHne q>OpMaTa 6JIOKOB rrepeMeHHOH 

.UJIUHLI, KaK 6bl y.uo6HO OH He II0.UXO.Ul!JI K peaJibHOH CTpJKType 3aIII!CblBa~ 

eMbIX ·naHHbIX, IIOCKOJibKY onpeneJieHHC q>aKTU'leCKOii .UJll!Hbl .UCJlaeTCH IIpll 

rroMOlUII K0MaH.UbI Request Sense, '!To ynBa1rnaeT BpeMll, 3aTpa<IHBaC!',10e Ha 

<ITCnne Ka)Knoro 6JioKa . 

TaKHM o6pa3oM, cne.uyeT cnenaTL .BbIBOJl, '!TO .UJill o6ccne'!eHHH 3q>q>CK

THBHO!l. pa60Thl HaKOIIHTeJIC!l. Tlrna Exabytc neo6XO}ll!MO, B0-rrepBbIX, 3ann

ChIBaTb JlaHHLIC 6JioKaMI! <pHKCHpOBaHHOH JlJlllHbl, BO-BTOpbIX, 3aII.IICblBaTb 
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IIH<pOpMaumo BO3MO)KHO 6oJiblllHMll rropUIUIMII 3a KaJK.uy10 KOMaH.UY' qTo Tpe-

6yeT lrne.ueHmI eitie OJ(Horo ypoBH}I 6yqiepinaum1, B .uorioniierrne K HMeIOIUC-
1\IJCSI 'B' HIIX. aiuiapa THO: 

JlHTepaTypa 

[l] American National Standard for information systems 
.SMALL COMPUTER SYSTEM INTERFACE - 2 (SCSI-2) 

.. March 9, 1990, 
Copies of this • document may be purchased from: Global Engineering 
Documents, 2805 McGaw, lrvine, CA 92714 Please refer to' document 

. X3.131-198X. · 
BBS phone 316-636-8700 · 

[2] EXB,~8500 8mm Cartridge Tape Subsystem 

U,s~r's 11~n~al .. , . ,. . . . 
£,.~A,BYT.E,Corpo,r:ation 168/i 38th Stred • 

. Bo.ulder, Colorado 80301 
'(jo'3)442:i13:J ' ' . 

[3). AHA-154bA/1542A USER'S MANUAL 
Adapt'ec, 1nc. 691 South. Milpitas Blvd.,. Mzlp'itas, CA 95035.' 

• !' ,. ' . • 

PyKOilHCb nocTynmia B H3AaTenbCKHH OTAen. 

18 moHa 1993 roAa. 
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TEMATJ111ECKl1E KATErOP11H IlYBJIHKAW1M 

OB'bE~HHEIIIIOl,O HHCTl1TYTA MEPHYX 

HCCJIE,nOBAHl1A 

1111,neKC TeMaTHKa 
t---------~----------·----~-----------------t 

1; 3Kcnep1111e1na11bttan qi11a11Ka BblCOKHX 3Hepn1i1 

2. TeopeTH4CCKan $H3HKa BblCOKHX 3HeprHH 

3. 3KcnepHMCHTanbHaA HCHTpOHHaA <l>H3HKa 

4 .. TeopeTH4CCKaA $H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. SIAepHaA cneKTpOCKOnHA H paAHOXHMHA 

7. <l>H3HKa TA*CflblX HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. ABTOMaTH3a~HR o6pa60TKH 3KCnepHMCHTanbHblX 
AaHHblX 

11. Bb14HCflHTCflbHaA MaTeMaTHKa H TCXHHKa 

12. XHMHA 

13., TeXHHKa <l>H3H4CCKoro 3KcnepHMCHTa 

14. HccneAOBaHHA TBCPAblX Ten H *HAKOCTCH 
AACPHblM~ MCTOAaMH 

15. 3KcnepHMCHTanbHaA <l>H3HKa AACPHblX peaK~HH 
npH HH3KHX 3HeprHAX 

16. no3HMCTPHA H $H3HKa 3a~HTbl 

17. TeopHR KOHACHCHpoeaHHoro COCTOAHHR 

18. Hcnonb30BaHHe peaynbTaTOB H MCTOAOB 
<l>YHAaMeHTanbHblX <l>H3H4CCKHX HccneAOBaHHH 
e CMC*HblX o6naCTAX HayKH H TCXHHKH' 

19. 6110$H3HKa 


