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B nocnenaue ronw B axcrrepnMeaTanbaoA Texanxe nnepaoA ¢uanxn nnn c6opa 

H oopaOOTKH HHcPOpMaitHH, a T8K)K9 rrnR ynpaBit9HHB 9KCIT9pHM9HTOM HS'Il!HSIOT BC9 

'!Sill& I!pi!M9HRTbCR BKniO'I9HHbl9 ron line" 1l11<!JpOBbl9 Bbi'IHC1lHT91IbHbl9 MaillHll:bl 

(UBM). 0o'bRCHR9TCSI 9TO, C OI!HOI\ CTOpOHbi, B03pOCmHMH TpeoOBSHHRMH 9KCrrepu

M9HTa: 6onbmolt oo'beM RH¢opManun (oco5eaao rrpu MHoroMepaoM aaan:aae), cno)K

aan MaTeMarnqecxan oopaooTJta, aeooxonuMOCTb nonyqeaun rrpoMe>KyTo'!HbiX peaym.

TaTOB, )Kenaane B pnrre cnyqaeB BoaneAcTBoBaT& no STHM peayn&TaTaM aa xon 

aKcrrepnMeHTa; c npyrol\ CTopoHbi, rrocTORHHbiA rrporpecc B T&XHHKe UBM npHB&n 

K coanaauro Ma1IbiX UBM, oonarraromux BbiCOKoft aane)KaocT&JO, rrocTaTo'!HbiM 6biCT

poneitcTBHeM H rHOKOCTh!O B MROrOCTOpOHH9M HCIT01Ib30BaHHI!0 Itp1!'19M CTOHMOCTb 

HX He rrp&Bbllli89T CTOI!MOCTU 001IblllUX MHOrOKSHSnbHblX 8H81IU38TOpOB C IT8MS!Tb!O 

/1 2/ 
T8KOI! >Ke 9MKOCTU 

1 
• 

K ManbiM UBM oTaocnTcn BbmycKa&Mbie cepul!ao aa pyoe)KOM MalllUHbi Tllna 

PDP-I, PDP-4, CDC-IBOA,SDS-910, SDS -920u rrp. OomnM rr/UI oonbmHHCTBa 1!3 

3THX M8lllHH, KpOMe H9Bb!COKOft It9Hbl 0 CpSBHHT&nbHO H9oOnbmol\ 9MKOCTH rraMHTH, 

H81IU'IIlll CHCT9Mbl C <jJUKCHpOB8HHOI! 38ITRTOI! U T.rr., RB1IR9TCR TO, 'ITO OHU pa50T8IOT 

110 IIpHHI!HITy paaneneHHR Bp9M9HH, CymHOCTb KOTOpOrO COCTOHT B TOM , '!TO H&KOTO

pbi9 onoxu UBM (neaTpan&Hbii! npoueccop, orrepaTnBaan rraMRT&) ucrronb3yJOTCR rrnn 

1100'19p911HOrO oocny>KHB8HUB pnrra OI!HOBp9M9HHO paOOT810lliHX BXOI!Hb!X H BbiXOITHWX 

ycTpOfiCTB H1IH OTrr&nbHbiX rrporpaMM. llaCTUra&TCR 3TO lllUpOKHM npUM9H9HH9M rrpuo

pHT9THOlt CHCT9Mbl npepb!B8HHR, KOTOpaB IT03B01IR9T K8KOMy-Hl!OYITb BH9lllH9My ycT

pOftCTBy (aMIT/UITYI!HO-UH¢poBOlt rrpeoop830BST91Ib 0 C'i9T'!HK UMrrynhCOB H T.rr.) 00-

pamaThCR K M8JllliH9 H, 9C1III 3TO oopameaue U~eeT oonee BbiCOKHlt rrpuopHTeT, "19M 

rrporpaMMa, BbinOnHR9M8R B 9TOT MOM9HT M8lliliHOJ!, 38CT8BITR9T M8lllliHy Bp9M9HHO 
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OTIIO>KHTb 3Ty nporpEIMMy H BbiiTOIIHHTb Tpet5 0 B8Hif9 BHetnHero yCTpOIICTBB HIIH .Qpy

roi! rrporpaMMbl, 3THX Ili!HHi~ npepb!B8HHSI MOlKeT 6b!Tb H9CKOilhK0 1 H OHH MOrYT o6-

II8Jl8Th p83Hb!MI! IIpHOpHT9THbiMH ypOBH51MH 1 T.e. HM9Th 38paaee O!Ipe.tteneHHhiA IIO

p51JlOK B o6cny>KnBaHHH onaoapeMeaao rro51BHBlllHXC51 Tpe6oaaaaA. CacTeMa rrpepbiBa

HBll rroBbimaeT 3(jl<jleKTHBnocTb pa6oTbi UBM, o6ecnequaaeT pa6oTy UBM a HCTHRROM 

MUCIIITa6e BpeM9HH B HeCKOilbKliX 3KCnepHM9HT8X H o6ecrre•IHB89T 6~I1blliYJO El!ITO-

HOMHOCTb orrepauHA BBO.tl8 H B b lBO.Q8 ITO OTHOIII91Il!IO K B HyTpeHHHM O!T9p8UHSIM ME!lllH-

HhJ. 

3aHSITbl9 B OCHOBHOM H8 c6ope .t18HHb!X 3 KCII9pH M 91!T8 H rrepBH'IHOl! HX ot5pa6oT-

Ke, Marrble UBM HMe!OT orpaHH'l9HHhie B03MO>KROC T H n o nonaoA nx o6pa6oTKe, rrpn

qeM C pOCTOM IlOTOKEl HH<jlOpME!UHH B 3KCII9pHM9HT9 3 TH B03MO>KHOCTH CT8HOBSITCSI 

BCe M9HhW9 H M9HbW9, !l03TOMy B H8CT051ll!99 BpeMR pa3p860T8H p51Jl H3MepHT9IIb-

/3-7/ -
Hb!X KOMIIII9KCOB 1 rne 6onee CIIOlKH851 1 T!Ol!H8SI H OKOH'!8T9IlbHE1SI o6pa60TKE1 

rrpoaoauTC51 6onee MOrnHoli UBM Tuna CDC-3600,IBM- 7094 11 np. TaKHM o6pa3oM, 

o6pa60TK8 3KCII9pHM9HT8IlhHb1X AEIHHbiX pa36HB89TCSI K8K 6bi HE! ABEl 3TE1II&: 

1. HaKorrneaue ua<jlopMauuu n ee rrepBH'IHa51 o6pa6oTKa (aarrpnMep, rroKaaanhHElSI 

COpTHpOBKa), 

2, llonaaSI o6pa6oTKa, 

llpnMeaeane ycTpol!cTB IlpOM9lKYTO'IHOI! Il8M51~) 3THX 3T8Il8X HM99T p83IIH'I-

Hhii! xapaKTep. EcnH aa 1 aTarre Yll!l cnylKHT AnR cornacoaaanSI MaWHE!bi c HC1'0'1-

HHK8MH 3KCIIepHM9HT8IIbHbiX Jl8HHhlX1 AilS! IIOBbiiii9HHSI a<jl<jleKTHBHOCTH pa60Tbl ME!lliH

Hbl 11 peJKJIMe • on line"~To aa 2 aTane Yllll cny>KHT AIIR noBhillleang 6biCTpo.tte:l!

cTBHl1 H a<jl<jleKTHBHOCTH 6onee MomaoA UBM. 

1. Yllll aa 3Tarre aaKorrneHH51 Ha<PopMaunn 

CTaTHCTH'l9CKHA xapaKTep nocTynaromeA nH<jlopMauHH, a HHOrAa H HMnynhcHOCTb 

pa60Tbl HCTO'IHHKEl HH<!JopMEliiHH 38TpyJ:tRSI9T H9IIOCp9JlCTB9HHb!l! npHeM JlElHHblX B 

UBM. Bo3HHKaiOT rroTepH HR<jlopManHH H3-3a MepTaoro apeMeHH Ha axo.lle UBM, 

KOTOpoe MOJK9T 6b!Tb p83IIH'IHbiM B 38BHCHMOCTH OT 6biCTpOA91!CTBHSI onepaTHBHOA 

II8MSITH M81IIHHb l 1 IIpOJl0IIlKHT9llbHOCTH Bb!IIOIIH9HHSI OTA9IlbHblX onepaunl!, H8IIH'IHJI 

npSIMoro n ocTyna K rraM51TH, TonhKO Y'IHThiBasx a TH cpaKTOphi, a TaK>Ke x a paKTep aKc

nepHMeHTa ( KOIIH'!9CTBO HHQJOpM8UHOHHbiX Bb!XOAOB-, CKOpOCTh IIOCTYIIII9HHSI HHcpOpMa-
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nHH H T.a.), MOlKHo rrpaBHIIhHo Bbr5paTb Ynn, 5onee S<jxpeKTHBHO Hcrrorrb3oBaTh UBM. 

0!1HHM H3 HBH5onee IIpOCTb!X CIIOC050B BB9!19HHS! MaWHHbl B 3KCIIepHM9HT S!B

IISI9TCR HcnonbaoaaaHe Ynn BHYTPH caMol! MamHHbi, ee 15ycjlepaoro ycTpol!cTBa . Bo 

MHorHx UBM rro.uo5able ycTpol!cTBa npHMeast roTcst anR cornacoBBHHH CKopocTel! 

npH eMa K nepenaqH tlBHHbiX1 H yM9HbW9HHS! p831IH'{Hb!X BpeMeHHblX 3BA9plKeK, 

B COBpeM9HHblX MBWHHBX CTp9MS!TCSI BM9CTO BH9WHHX 5ycjlepHblX ycTpOl!CTB 1 HCIIOIIb-

3Y9Mbl X ae rrocToHHHO BO apeMH pa6oTbr UBM; HMeTb 5ycjlepaoe aaKorrneHI!e B caMel! 

onepaTHBHOti f!BMS!TH. 3TO II03BOIIHeT I!pOrpaMMHbiM nyTeM Bb!AaiiSITb B rraMS!TH 5y

ljlepHyiO 30HY, pa3Mepbl KOTOpol! Mory.T 6b!Tb pa31IK'{Hb!MH B 3aBHCHMOCTH OT Bb!IIOII

HS19MOH 3BAaqK, nocne 3BIIOIIH9HHS! 3TOfi 30Hbl I!pHeM npeKpawaeTCR H HBKO!IrreHHBS! 

HHtpopMBUIIS! o6pa6aTb! BaeTCSI MBWHHOI! HIIH nepeUHCblBB9TC!I Ha MBrHHTHyro II€HTy 

( C B03MOlKHOCTblO IIOCII9AYIOWel! MBWHHHOll o6pa60TKH ) • 

/8-10/ /9/ 
DpHMepOM llOA06HbiX CHCTeM MOlKeT CllylK.HTb CHCTeMa , B KOTOpOl! 

MBUlliHa IBM•l40 1 HCIIOllb3yeTCSI B KaqecTBe MHOrOMepaoro ( BMIIIIHTyna-aMIIIIHTy-

8 
na) aHaiiH38TOpa Ha 10 ( 1000 X 1000) KaHaiiOB C MepTBbiM BpeMeHeM no BXOAy 

95 MKCeK Ha38BKCMO OT BMIIIIHTYilbl HMllYIIhCOB • .llBa aMIIIIIITyAHO-ilHcPpOBblX rrpeo6-

pB30BBT91IH ( AUn) Bbrpa6aTbiBaroT ABOl!qao-.uecRTHqHbil! Kon, KOTOpbrll caaqarra 3a

HOCIITCH HB 38HOMHHBlOWHll perHCTp (Ynn HB OAHO CIIOBO), a 3BTeM IIOClleAOBaTerrb-

HO C IlOMOWhlO yrrpaBII!!lOillell rrporpaMMbl BBOllHTCS! B 6ycjlepHyiO 30HY ( YDD Ha 

400 CIIOB), CrwpoCTb BBOAB - 1 tlBOH'{HO-.UaC!ITII'{Hb!l! CHMBOII 3a UKKII MBiliHHbl, T . e. 

nepenaqa acero Koaa, cocToHmero H3 wecTH CIIMBonoa, ocywecTBrrHeTC!I 3a 72 MKCeK. 

Docne 3BllOIIHeHH!I BCel! eMKOCTK 30Hbl II pH eM HHcPOpMBUHII rrpepb!BB9TCS! 1 a co,uep

lKHMOe 30Hbl 38 BpeM!I 0,15 ceK rreperrHCblBB9TCS! HB MBrHKTHYIO rreHTy. 

B pstae cnyqaeB IIO Mepe HBKOIIllaHHR IIHcPOPMBUHH B 6ycjlepHoll 30He 1Ip0113BO-

" 
LIHTCSI ee IIOKBHBllbHaS! COpTKpOBKa (no6aBneHHe.,+ 1 IIO COOTBeTCTBYlOilleMy anpecy) . 

/11/ • 
Onaa 113 TBKIIX CHCTeM rrpHMeaS!eT MarryiO UBM THrra PDP- 5 B Ka'ieCTBe ae-

38BHCHMOrO BMiliiHTYAHOrO BHBIIH3BTOpa. 3Ta MBWHHB HMeeT B03MO)I(HOC'I'b "data

break", T.e.,ae aapywaH aerrpepbiBHocTK TeKymell CBoell nporpaMMbi , o6ecrreqHTh 

npSIMOll nocTyrr K onepaTHBHoll naMHTH. Ka)l(noe co6biTHe B aToll cHcTeMe 3arro MH

aaeTcH s ue6orrhwofr 6ycjlepaofr aoae ( Ynn aa 128 cnoa) • 3To 3arroMHHBHHe 6yneT 

no6aarrHTb B cpenaeM 12 MKCeK K MepTBOMY apeMeHH AUn. HanHqHe " data.

breci<"no3BorrHeT H8'{8Tb o6pa60TKY HBKB!IIIHBB9MOll HHcPOpMBUHH, He UO)I(HUBS!Cb 38-

IIOIIHeHUH Be ell 6ylj>epaol\ 30Hbl. OrrepaUUSI A068BIISHHSI, + 1 B CIIOBBX, an pee KOTOpb!X 

COOTBeTCTByeT 3B!IOMHH89Mb!M C06b!THS!M, 38HHMaeT !10 BpeMeHH MeHee 35 MKCeK. 
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T.fK xax paaMep cnoBa B STolt UBM paaea 12 paapS!Jl8M1 TO ae5onbmaSI '18CTb 

naMSITH OCT8B/19H8 cnenH8/lbHO Jl/ISI perRCTpanRH Jl8HHb~ 0 X8H8/18X1 B KOTOpNX 

rrpoHaowno rreperronaeaHe. 

TonbKO aoaaoe rrpoMe~yTO'lHoe aarroMHHBHHe 6ea Baewaero npenBapHTenbaoro 

pa3p8BHHB8HRH He Bcer.na o6ecrre'lHB8eT HeOOXOJlHMOil: CKOpOCTII npHeMa IH!cpOpM81lliR1 

8 T8K~e B03MO~HOCTH p800Tbl M8lliHHbl C HeCKO/lbKIIMH 9KCITepHM9HT8MH OJlHOBpa

MeHHO ( HanpHMep, ecnH M8ll!HH8 H9 HMeeT B03MO~HOCTH " data-break " H/IR 

HMeeT orpaHH'leHHoe 'lHcno IIHHI!il: rrpep biB8HHSI). B rrono6HbiX cny'laHx a eo6xoAHMbi 

. . /12/ 
BHeWHHe ycTpoi!CTBa npoMe~yTO'lHoil: naMHTH, B paccMaTpHBaeMoll: RH~e CHCTeMe 

ManaH UBM CDC -16QA rrpHMeaHeTcH nnR HaKonne!JHSI H nepBH'lHOil: o6pa6oTKH HH

!jlopMaUHH H3 ITHTH He38BHCHMbiX 9KCnepHMeHTOB HB peaK TOpe F'R2 ( Kapncpye). 

EnoK-cxeMa cHcTeMbi npaBeneHa aa pHc . 1. Ka~bJil: 113 9THX sxcrrepHMGHTOB HMeeT 

,llHCT8HUHOHH08 ycTpO HCTB0 1 CO.Il9P~/illlee, KpOM9 CX9M ynpaBneHHSI 9KCIT9pHM9fiTOM1 

6ycpepHbttl perHCTp ( Ynn H8 O.llHO CliOBO) HB 24 pa3pH,Il8, 20 113 HHX MOryT conep

~BTb liiOOYIO 38KO,IlHpOB8HHyiO HRcpopM81lHIO ( 8MIT/IHTYil8 HMITY1IbC8 1 Bp9MSI ITpOIIGT8 1 

HOM9p Jl8T'IHK8 H T • .ll. ) 1 4 pa3pS!ll8 cny~aT nm1 Hll9HTH!jlHK81lHII 9KCn9pHM9HT8 1 8 

TBKlKe COllep~aT KOHTpOilbHbJe KO.Ilblo npaeM HH!jlOpM81lHH H8 6ycpepHbiil: perHCTp rrpo

HCXOllHT ITO KOM6Hll9 C H3M9pHT9/lbHOro ycTpOJ!:CTB8 "KoRell rrpeo6p830B8RHSI ; 

npaeM H3MepHTenbHbiM ycTpoJ!:cTBOM aoBoro co6biTHSI B03Mo~ea TO/lbKo rrocne xo

MBHllbi C ,llHCT8HilHORHOrO YCTpOil:CTB8 "nep9Jl8'!8 OKOH'l9R8" • nHCT8HltHORRb!e yCT

pOHCTB8 50-MeTpOBb!MH K809/ISIMH C09llHRSIIOTCSI C OCROBRb!M 5noKOM yrrpaB/19HHSI 

( OEY), KoTopbiH co.nep~HT TpHrrepaoe Ynn Ra 4 cnoaa no 24 paapSI.na xa~oe. 

Bxo.n OE Y rrpoBepReTcR rrepHO.IlH'leCKH -qepea 1, 2 MKcex,, 11 ecnH no KaKoMy-HH6y.nb 

H3 5 Ka6enetl npHXOllHT HH!jlopM8UHSI 1 ORB 6y.neT 38perHCTpHpOB8R8 B Ynn OCROB

HOrO 6noKa yrrpaaneHHSI. Ecna aa¢opMa!lHSI rrpHXOJlHT B OEY OJlROBpeMeRao no 

H9CKO/lbKHM K80e1IHM 1 rrpHeM ee ocymeCTB/IS!eTCSI no rrpHOpHTeTROJ!: CHCT9Me. nnH 

Toro, 'lTOObl He rrpepbiB8Tb M8ll!HHY .ll/ISI K8)1{JlOrO COObiTHH 1 B YTITI OCHOBHOrO 

OIIOK8 yrrpBB/leHHSI npoHCXOllHT H8K8IT/IHB8HH9 3-4 COOblTHil:, H TO/lbKO ITOC/19 9TOro 

HH!jlopMaiiiHI aaaocHTcR B MawHHy. Ha nepeJla'ly 4 co6btTHJ!: Ha YTITI Tpe6yeTcH 

( HCITO/lb3YH CT8R.Il8pTRYIO rrporpaMMy rrpepbiB8HHSI H npli8M8) OK0/10 300 MKC9K, 

npH STOM M8WHHe, orrepHpyromeJ!: C 12-paapS!llHbiMH C1IOB8MH 1 npHXOJlHTCSI llB8)1{Jlb! 

o6pamaTbCH B Ynn rrpH nepella'!e OllHoro cnoBa. B MaWHHe HH!jlopMaiiHSI RaKannHBa

eTcH Bo BHyTpeHRell: 6y¢epaon: aoHe ( Ynn Ra 100 cnoa). Ta~Hx aoa Bbi6paao n~W. 

6 



8 TO BpeMll KaK B onHol! 1!3 Hl!X HaKaiiiii!BaeTCll l!Hq•opMa!ll!ll 1!3 BHeW Hero Yflfl, 

l!H~OpMaUHll !!3 BTOpOl! 3aHOCl!TCll Ha MaT'Hl!THy~ n eHTy Hill!, OTCOpTl!pOBaHHall, 

B npyry~ '!aCTb onepaTHBHol! rraMHTI!, PonH 30H nonepeMeaao MeHll~TCll. Ecnn K 

MOMeHTy 3aiiOIIHeHI!ll onHol! 1!3 30H BTOpall 6yneT HMeTb eme l!H~OpMa!ll!~, 3TO 6y

neT roBOpiiTb o TOM, 'ITO aa axon UBM nocTynae1' 6 on&we naHHbiX, '!eM oaa cMo

lKeT o6pa60TaTb ( Haiipl!Mep, BO Bp9Mll IIYCKOBbiX pa6oT Ha OTnenbHbiX 3KCIIepl!MeH-

TaX, np11 HeucnpaBHOCTII 3KCnep11MeHTaiibHOT'O o6opynoBaHHll, a TaKlKe Ilpll py"'HOM 

aMernaTen&cTae onepaTopa).B 3TOM cnyqae ynpaaneane Marn11aol! npHHHMaeT npor

paMMa *fleperpy3Kl!
6

1 KOTOpall Cllr'H8Ill!3HpyeT OIIepaTOpy 0 CIII!WKOM 60IIblliOM IIpH

TOKe IIH!jJOpMaUHl! 1 a TaKlKe l!MeeT B03MO)I{H0CTb rrpepBaTb MeHee Ba)I{Hble orrepa

UHII ( KaK, aanpHMep, 'BbiBon naHHhiX aa ocu11nnorpaljJ'). MawHaa, yrrpaBnlleMall no 

nporpaMMe 
6
f!eperpy3KH', npHHHMaeT TOIIbKO onpeneneaaoe KOIIH'!ecTBO naHHbiX, no-

3TOMY pe3 KO yBeiiH'IeHHbil! C'leT IIO onHOMy BXOny OKa)l{eT BIIHllHHe Ha perHCTpa

UHIO C06b!TIIl! IIO npyriiM BXOnaM, 4T06bi H36e)I{8Tb 3TOT'0 1 aBTOpbl pa3pa6aTbiBa~T 

CHCTeM y caM03allil!Tbi 1 KOTOpall naeT B03M0)1{HOCTb 3IIeKTpOHHbiM IIyTeM OTKII~'IliTb 

HeiiCIIpaBHbie BXOnbi, flpH Heo6xonHMOCTl! perl!CTpl!pOBaTb IIO KaKoMy-HH6yn& BXO

ny co6biTHll C O'!eHb Bb!COKHMII CKOpOCTllMll C'!eTa BCe OCTarrbHbie BXOnbi OTKII~'Ia

IOTCll II CliCTeMa pa6oTaeT C 06oenHHeHHbiM Yflfl Ha 5 CIIOB. flporpaMMa npHeMa 

" 
HHtPopM8UIIII II no6aBKII B COO T BeTCTBYIOIUlll! KaHan.,+ 1 aaHHMaeT B cpenHeM 64,2MKCeK. 

B KalKnoM KaHane llcrron&3y~TCll nae st'!el!KH orrepa'rHBHol! rraMHTH, 'ITO o6ecrre'IHBa

eT eMKOCTb KaHana no 17 MnH. co6&ITHll. H crronb3Yll 6biCTpbie npeo6pa3oBaTenn, 

MOlKHO 'C He3Ha'IHTeiibHbiMll IIOTepllMl! perHCTp!!pOBaTb C06b!Tl!ll C 3arpy3KOl! no 

10
4 

HMrr/ceK. 

flpaaeneHHbll! BbiWe Ilpl!Mep IIOKa3biBaeT, 'ITO B cnyqae OTCyTCTBl!ll !IpllMOT'O 

nocTyrra K rraMSITH U BM, na)l{e rrpu ae6onbiUOM ape Mean llHKna ( Y CDC -160A 

" 6,4 MKceK) rrporpaMMa rrpaeMa onaoro co6biTHst c no6aaneaHeM.,+ 1 aaHHMaeT 6onee 

64 MKCeK, 3TO orpaHH'Il!BaeT IIOBbllli9Hl!e 6biCTponel!CTBl!ll BCel! CHCTeMbi, a TaK)I{9 

/13/ 
CHIIlKaeT B03MO)I{HOCTH pacmapeHHll 3KcrrepaMeaTa. B pa6oTe orrHCbiBaeTcll cac-

TeMa MHoroMepaoro aaanl!3a Ha ocHoBe UBM SDS-910. 3Ta MaUIHHa HMeeT rrpor

paMMY IIpl!eMa onHOT'O C06biTl!SI IIO'ITH B nea pa3a 60IIblliY~ ( 114 MKCeK, Hill! 13 

Ul!KIIOB MaWI!Hbi), 'ITO IIpl!BOnHT K '1pe3Bbl'!al!HO HH3KOl! CKOpOCTl! perl!CTpaul!ll. flo-

3TOMy aBTOpaMl! 6b!IIO cnenaHO noliOIIHl!TeiibHOe ycTpOl!CTBO BBOna IIO tPliKCI!pOBaH

HOl! ( 6 )1{eCTKol!·') nporpaMMe aHanH3aTopa, Korna coneplKaHHe rrpaxonstmero 1!3 Ynn 

Kana HBnlleTcSI anpecoM rraMHTH UBM, B KOTopoM rrpoHcxonHT yaenH'Ieane unu 
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• 

yMeHbWeHHe 'IHCnB (B 38BHCHMOCTH OT nepeKniD'I9HHH Ha onepaUHOHHOJ:! rraHenn). 

MaKCBManbHBH CKOpOCTb BBOJl8 B 3TOM cnyqae JlOCTHraeT 62,5 Tb!C, C06biTI'JJ:!/ceK, 

npnqeM JlnH npneMa 3BHI'IMaeTcH JlBa unxna MaWHHbi H3 Texymeft KOMBHJlbi, CncTe

Ma ( 6nox-cxeMa ee npHBeJleHa aa pnc, 2) 6bma nocTpoeaa JlnH c6opa JlBHHbiX B 

peJKHMe ' on-line" oT 8 ae3aBHCHMbiX AUn, a TBKJKe oT aecxonbKHX C"!9T'IHKOB n 

untjlpoBbiX BOIIbTMeTpOB, KaJKJlbrft AUn ( B }lononaeane K aaanoroBoMy 5y<jlepy aa 

B xoJle) HMeeT cBoA co6cTBeHHhiA 6y!j>epabrtl perncTp ( EP) aa 12 pa3p!!JlOB ( Ynn aa 

OJlHO cnoBo), rrepeJla'la aa KOTopbrA ocymecTBnSieTcH Meaee 'IBM 38 1 MKcex, nocne 

qero AUn MOJKeT rrpHHHMaTb HoByro natjlopMaunro. BbiXOJlbi 3THX perncTpo:s o6'beJln

HHIDTCH B o6meM 6ytjlepHOM perHcTpe ( OEP). nepeJl8"!8 1'13 OEP B MBiliHHY ocy-

meCTBIIHeTCS! OJlHHM H3 JlByX cnoCOOOB nH6o C IIOMOilibiD rrporpBMMbl rrpepb!BBHIHI 

( BpeMSI nepeJlB'IH 114 MKCeK), nH60 ITO <jJ!I'KCHpOB8RHOlt ( 'JKeCTKOl!') nporPBMMe 

( BpeM!! nepeJl8'lH 2 MBilii!HHbiX UHKna, T.e. 16 MKCeK,), THIIH"!H8!! CKOpOCTb IlOCTyii

neHH!! C06biTHlt B 3THX 3KC119pHM9HT8X 1 C06b!TH9 l-IB JlB8 I'IMrrynbCa YCKOPI'ITenH 

(JlnHTenhHOCTb HMrrynbca ycxopn~enSI oxono 100 Mxcex). B cnyqae oTKaaa OT pa~

paBHHBBHHH IIOTBpH B03p8CT8IDT JlO 21%, BBe}leHI'Je OJlHOl! IIHHHH pa3p8BHHB8HH!! CHI'I

JK89T noTe pH JlO 3,3% (He Y'IHTb!B8S!, rrp8BJl8, MepTBoro apeMeHI! AU n). npu BBe}le

HHH aa axoJle AUn aaanoroBoro Ynn noTepn c"!eTa ae 6yJlyT npeBbrmaTb 6-7% • 

OEP nMeeT 24 pa3p!!Jla. nepBbre 4 EP BKmo"!aroTcSI no cxeMe 11n11 B neByro "!aCTb 

OEP, BTOpble 4 - B npaByro. nepeJla"!a HH!jlopMaUHH 1'13 KaKoro-nn6o EP B OEP, K8K 

H BBOJl H3 OEP B UBM, cnaxpoHH30BaHbl MaWI!HHbiM unxnoM. B cny"!ae aarrH'IH!! oJl

HoBpeMeHao II'HtjlOpMaUHH H8 JlBYX HIIH RBCKOnbKBX EP nepeJl8'18 ocymeCTBII!!BTC!! no 

IIpHOpHTeTHOft CHCT9Me: CHa'lana rrepeJlaeTC!! HHtPOpMaUI!!! TOrO EP, '!9ft rrpnopii'T9T 

B biWe. 1JT06b! H30eJKaTb BnHHHHH npHOpHTeTHOCTH H8 perHCTp8UHID C06b!THI! no He-

38BHCHMbiM xaaanaM, aoMepa rrpnopnTeToB EP nepHOJlH"!eCKH MeHSIIDTCH c rroMombro 

cqeT'IHKa npnopRTeToB, Ha pnc. 3 npnBeJleHa Ta6nHUa H3MeaeHH!! aoMepoB rrpnopn

TeToB. CqeT'IHK H3MeHSieT CBOB COCTOHHHe Ha 1 'lepe3 K8lKJlbl9 4 M8IliHHHblX UHKIIa, 

nonHbiJ:! o60pOT C'leT'IHKa IIpHopHTeTOB upoHCXOJlHT 38 16 UHKIIOB M8WHHbl 1 HnH 3a 

128 MKCBK, 

B 3KCIIepi!MeHTaX HJlepaol! <jJB311KH HH3KHX 3ReprHft 6orrbili09 MBCTO 3aHHMaeT 

npOCTOe HaKOnneRHe JlBHHbiX, nepBH'IHrul o6pa60TKa KOTOpb!X COCTOHT B noKaRanb

HOA COpTHpOBKe. B rrpouecce H8KOIIIIBHH!! Jl8HHhlX nOBTOp!!BTC!! 0JlH8 H T8 JKe orrepa

UH!! np1!68BIIeHH!!, + 1 "K COJleplK8HIIID Bbi6p8HHOrO HOMepa KaHana. BbiliOIIHBHI!e nOJl06-

HbiX onepaual! BeJleT K o'leHb aeatjl!j>eKTHBHoMy Hcrronb30BBHIIJO UBM. Eonee 9<)x!JeKTHB-
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HbiMH C STOli TO'IKH 3p8HHSI SIBnSIIOTCSI !"H5pHAHbi8 CHCT8Mbl, B KOTOpbiX 05'LeAHBSIIOT

CR npeHMymeCTBa CHCT9M HBKOITneHHSI HH~OpMaUHH KBK C •aamHTOft•, TBK H C 
/4,14 16/ /16/ 

•aanOMHHBeMoli• nporpBMMOl! 1 
, nono6HBR CHCTeMa, OllHC8HH8R B pa60T8 , 

6bma coanaaa nns THnH'!HbiX aanaq aMnnHTy.naoro aaanHaa. He >Kenasr aarpylKBTb 

HMeJOlllYIOCR MBIIIHHY PDP-1 npoCTbiMH onepauHRMH aaKonneHI!R I! copTHpOBKH, K 

aeli Jl06aBHnl! BHeiiiHJOJO naMRTb HB 8K 'II!Cen ( K ~ 1024), 3Ta naMl!Tb MO>KeT pa6o-

TaTh conepiiJeaao aeaaBI!CilMo OT UBM, oaa HMeeT caoH co6cTBaHHhie a.npecHbil! H 

6y<jlepabili peri!CTpbi, OnaoapeMeaao 6hm coanaa npoueccop c tPHKCHpoBaliaol! ( •aa

IIJI!Tofl•) nporpaMMOl! ( nel>n), KOTOpbilt MOl" BbiUOnHRTb 06bi'!Hbie Bbl'IHCnHT9nhHbla 

<jlyaKUHI! aaanHaaTopa, KaK ne~>n, TaK I! ueaTpanhHbili npoueccop PDP-1 MoryT 

o6pamaThCR K nononHI!Tenhaoli naMRTH no npuopHTeTaoli cHcTeMe, npH'I9M o6pa

meal!e ne~>n o6na.QaeT HBI!BbiCIIJHM np!!opHTeToM, BMecTe c 8 aeaaancHMbiMH AUn 

nel>n H JlOIIOnHI!TenbHBR naMRTb o6paayJOT 1!3MepHTenhH)'IO CiiCTeMy HB 8 X 1028 Ka

Hana, BoceMb BbiXO.liOB BMllnHTY.liHO-UHtPpOBbiX npeo6pa30BBTenelt CKaHI!pyJOTCSI CO 

CKOpOCTbJO 2,5 Mru, T,e, K8>K}lblli BbiXOJl onp8IIII!B8eTCSI qepe3 3,2 MKCeK, Ha BXO.Qe 

ne~>n HH<jlopMaUHR, nocTynaromasr 1!3 AUn, pa3p8BHHBa;;-csr ycTpol!CTBOM npoMe>KyTO'I

HOl! ll8MRTH 1 COCTORIIlHM H3 '!eTb!peX pe!"HCTpOB, nepe.Q8'18 H3 Ynn B OCHOBHYIO na

MS!Tb ( 8K) npOHCXOJlHT qepe3 KB>K.llble 6 MKCeK no npi!HUI!ny •nepBblli npi!IIJen - nep

Bbil! o6cny>Kea•. no.llo6aoe paapaBHHBBHHe noaaonseT perHcTp!!poBaTb nocTynneHHH 

}l8HHbiX npH cpenael! CKOpOCTH 7,5 KI"U C noTepRMI! H3-38 KOHe'!HOl! eMKOCTH Ynn 

116/ -
ae 6onee 0,5% • Ecnn eMKOCTh Ynn aanonasreTCSI, cKaaapoaaaHe Bbixonoa AUn 

npeKpamaeTCSI, llononHI!TenbHbie BHeiiiHHe naMHTH MOI"YT npHMeHHTbCH He TOllbKO 
/4/ 

JlllR HSKOnneHHR OTCOpT!!pOBBHHOli I!HtPOPM8UHI! 1 HO H .llllR Jlpyri!X ueneli, 8 pa6oTe 

onHcbiBaeTcsr Kpynaasr 1!3Mepi!Tenbaasr cHCTeMa, cocTosrutasr H3 .liByx ManbiX UBM 

ASI'-210 H ASI -2100) H o.Qaoil 6onhiiJoli ( CDC - 3600) H B To >K e ape-

MSI HMeiOIIlaSI BHeiiJHIOIO .QononHHTenbHYIO naMBTb HB 98304 CnoBa no 21 paaps.Qy 

Ka)J<,liOE> • naMS!Tb paaneneaa Ha JlBe '!aCTH ( 65 K H 32 K), Oaa HCITOnhayeTCH: 

a) KaK fi8MHTb .llnR aMnnHTyllHOI"O aaani!38TOpa 256 X 256, 

6) KAK naMRTb nnsr sKcnepHMeaToa, Hcnonh3YIOIIlHX 8 aeaaBHCHMbiX AUn on-

HOBpeMeHHO I! 

c) KaK eneiiJHRSI naMRTb .Qnsr nporpaMM o6eHx ManbiX UBM, KOTOpbte MoryT 

K aeil o6pamaThCSI, 

T aKHM o6paaoM, npHMeaeaae ycTpoilcTB npoMe>KyTO'!Holi naMRTH nnsr cornaco-

eanasr UBM c I!CTO'IHHK8MH sKcnepaMeaTanbaoil Ha<jlopMaUHH HMeeT psrn oco6eaaoc-

Teli no cpaBHeHHIO c aaanHaaTopaoil TeXHHKoli . 
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I. BHelliHHe Ynn Ha HecKonbKo cnoa rrpHMeHHIOTCH He TonbKo anH paspaaeH

aaHHH cTaTHCTHqecKol! HHQJOpMauHH, HO H anH yaennqeHHH B03MO>KHOCTel! UBM no 

!IpHeMy HHQJOpM8UHH rrpH orpaHH'i9HHHX1 H8KJI8abJB89MblX H960JiblliHM 'iHCJIOM JIHHHJ! 

rrpep b !B8HHH. 

2. B KaqecTae HaKorrnTenbHbiX Ynn 6onblllol! eMKOCTH cny>KaT 6y¢epHbie 30Hbi 

orrepaTHBHbiX rraMHTel! UBM, rpaHHUbl KOTOpbiX HaMeqaiQTCH rrporpaMMHbiM rryTeM. 

3. BHelliHHe aaKorrHTenbHbJe Ynn cpaBHHTenbHO 6onhlllol! eMKOCTH rrpnMeHH

IOTCH B OCHOBHOM B SJieKTpOHHbiX ycTpOllCTB8X QJH3HKH Bb!COKHX 3HeprHl!, T8KHX ,KaK 

yCTpol!CTB8 perHCTp8llHH aaHHblX OT MHOrOC'ieT'iHKOBbiX ( roaoCKOliH'ieCKHX) CHCT9M 1 

oT HCKpOBbiX KaMep 11 T.rr., rae Ynn saMeaHIOT 6onhll!Oe KonHqecTBo cqeTqnKoa, 

/6 7 17 18 19/ 
6e3 KOTOpblX HeB03MO>KHO rrpoaeaeHHe 3KC!IepHMeHT8 

1 1 1 1 
• 

noao6HbJe ycTpOJ!CTBa HC!IOJ!b3YIOTC51 H B CHCTeMe 8BTOM8TH'ieCKOrO KOHTpOJIH 

/20/ 
pa6oTbJ peaKTopa , rae a Ka'ieCTBe HaKO!IHTenbHoro Ynn 6onblllol! eMKOCTH cny-

>KHT MarHHTHblli 6apa6aH 1 KOTOpb!ll 1 KpOMe H8KO!IneHHblX BXOaHblX aaHHblX1 Xp8HHT 

H nporpaMMy HX o6pa60TKH. 

4. B pHae SKcrrepHMeHTOB QJH3HKH HH3KHX saeprnl! 3¢¢eKTHBHbiM HBnHeTcH 

rrpHMeHeHHe 6y<jJepHblX 38liOMHH810lliHX yCTpOJ!CTB1 KOTOpbie, ael!CTBYH 8BTOHOMHO 

BMeCTe C npoueccopaMH C QJHKCHpOB8HHOl! nporpaMMOJ!, BblliOJIHHIOT QJyHKUHH H8-

KOITJieHHH u rroKaaanbaol! copTHpoBKH rrpu aerrocpeac TBeHHOM o6pameHHH ll BM K 

3THM yCTpOiiCTBaM ITO !IpHH!lHliY pasaeneHHH BpeM9HH. 

2. noBblllleHHe 3¢peKTHBHoro 6biCTpoael!cTBHH KpynHbiX UBM 

3aK83'iHKH yHHBepcaJibHbiX UHQJpOBbiX Bbl'iHCJIHTeJibHblX M8ll!HH XOTHT HMeTb Bbl

'iHCJIHTeJibHbJe M8IIIHHbl C H8H6onee BbJCOKHM 6bJCTpoaeJ!CTBH9M H 60JibJIIOJ! 9MKOCTbiO 

orrepaTHI3HOrO 38liOMHH810IDero ycTpoliCTB8 ( 03Y). 3TH Tpe60B8HHH !IpOTHBOpeqaT 

apyr apyry, rroToMy 'iTO ;raenH'ieHHe eMKOCTH 03Y aceraa yMeHbrnaeT ero 6bJCTpo

ael!cTBHe. Paspa6oTKa 6onee 6biCTponelkTayromnx sanoMHHaiOIDHX ycTpol!cTB (3Y) 

H9 pell!aeT npo6neMbJ 1 T8K K8K MO>KHO O>KHaaTb 1 'iTO HC!IOJ!b30B8HH8H B apHQJMeTH- . 

qecKoM ycTpol!cTae ( AY) H B apyrHx 6noKax MarnHHbi s neKTpoHHKa 6yaeT rrporrop

llHOHBJibHO paCTH. C 3KOHOMH'ieCKOii H TeXHH'ieCKOJ! TO'ieK 3peHHH H8H6onee Bbiron

HbiM pell!eHHeM rrpo6neMbl HBJIHeTCH HC!IOJ!b30B8HHe 3Y C p83HbiM 6bJCTponel!CTBH

eM H C p83HOJ! 9MKOCTbiO B HepapXH'ieCKOt\ CHCTeMe. B 3TOM CJiyqae 6biCTponel!-
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I 

cTBYJOmae 3Y MelK.Ily AY a 03Y yBenH'IHBaJOT !SbiCTponefteT!IHe MamHHbi, a MarHBT

Hbie 5apa!58Hbl H liHCitH IlOCne 03Y yaenH'lHBBIOT ee 38llOMHH8101I{yiO 9MKOCTb, nru1 
TOro, 'ITO!Sbl B TBKOA aepapXH'l9CKOit CHCTeMe 03Y OCTanoCb 5b! onepaTHBHbiM, HylK

HO 6biCTpO H ltBK MOlKHO pe>Ke nepeliBBBTb HH<j>opMBilHIO MG>KliY p83HbiMH ypoBHSI:MH 

38TIOMHHBHHH, 

BoaMOlKBOCTH nnSI yaenH'ieli.HH a¢¢eKTHBBolt cKopocTH 03Y 

Haa6onee neftCTBeHHbiM MeTOliOM YBenH'leHHH ~eKTHBHOit CKOOOCTH HBnS!eTCS! 

/21-23/ 
MGTOll, no MHBHMyMa CBH>KBIOII{Hit 'lHCnO o5pameBHit K 03Y • BbmonaeaHe 

cnolKHbiX aana'l B AY npoacxonHT nocTeneaao, H peayfibTaTbi npeAbiAYWHX Bbi'lHC

neaalt MoryT 5b!Tb HCXOl!HbiMH BenH'iHHBMH AnH nocneAyiOII{HX, 3<j><j>eKTHBBoe ISb!CT

poneftCTBHe 03Y ll0Bb!CHTCH 1 eCnH AnH 38llOMHH8HHH llpOMe>KyTO'lBbiX pe3yllbT8TOB 

HCllOilb30B8Tb BMeCTO 03Y TBK H83biBaeMy10 .. Mara3HHHYIO .. ll8MHTb 1 o6naABIOII{YIO 

ae6onbll!Oit eMKOCTbiO H BbiCOKHM ObiCTponeltcTBHeM ... Maraaaaaaa .. naMHTb pa5o

TaeT no npHBnHny 'nocneAHHA npHlllen - nepBbiA o6cnylKea .. , T,e. npH aanHCH noc

TynaiDmaa HH<j>OpMBUHH CliBHraeT npeAbiAYII\YIO HH¢opM8IlHIO HB OAHH ypoBeHb HH>Ke, 

flpH C'lHTbiBBHHH llpOHCXCliHT OOpBTHOe ABHlKeHHe, TBK 'ITO fiB BbiXOAG llBMHTH Beer

AS H8XOAHTCH HylKH8H H8M HH<j>opMBilHH, PaCCMOTpHM B K8'leCTBe llpHMepa Bbl'lHC

neaHe aenH'lHHbi (a·b +cod ) • Eea .. Maraanaaolt .. rraMHTH 1 B cnyqae onaoanpeeaolt 

MaiDHHbi, rrocnenoaaTenbHOCTb aeo!SxonHMbiX KOMaan BbirnHliHT cnenyiOII{HM o6pa3oM: 

* Bbi3B8Tb "a" (H3 03Y B CyMMBTop), 

* yMHOlKHTb "a" 

* - 3BllHC8Tb peaynbTBT ( a..b a t ) B 03Y, 

* Bbi3BBTb "c", 

* yMHOlKHTb "c" HB "d", 

* cno>KBTb c "t", 

* 38UHC8Tb peaynbTBT ( a!b + c•d ) B 03Y. 

flpH HCilOII1>30BAHIIH 'Mara3HHHO!t' IlBMHTH IIporpaMMB BbirnHAHT cneAYJOII{HM 

00p830M ( COA6p>K8HH6 .. Mara3HBHO!t .. ll8MHTH nocne BblllOilHGHHH KB>KAOft KOMBHAbi 

IlpHBeAGBO HB pHC, 4): 

* - Bbi3B8Tb "a'', 

* Bbi3B8Tb "b", 

* yMBO>KHTb "a" HB "b': 
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* - Bbi3B8Tb "c", 

* - Bbi3B8Tb "d ", 

*- y MHOIKHTb "c" H8 "d", 

* CIIO)KJ{Tb a•b + C:•d, 

*- 3allHCaTb pe3yll&TaT, 

B 060HX cnyqaSIX 3B93.QO"lKOft o603Ra'l:9Hbl Te KOMaH.Qbi , KOTOpb!G Tpe6oBanH o6pa

tUGHHSI K 03Y. Bo BTOpOM C/lyqae 9 THX KOMaR.Q M9HbiUe, 06b!'IHO llpH Hay'l:Hb!X Bbl-

'IHCIIG HHSIX 3Ha'IHTG/lbHaH '!:aCT& BpeMGHH IICIIO/lb3yeTCH .QIISI Bb!'l:HC/leHIIS! nporpaM

MHb! X neTen&. no9TOMy IIMGeTCS! eme O.QHa B03MOlKHOCTb IIOBbillieHHS! acpcpeKTHBHOII: 

CKOpOCTII 03Y, C'ii!TaHHbie 11:3 03Y KOMaHilbl napannellbRO C HX HCIIO/lb30BaRHGM 38-

IIHCbiBBJOTCSl B 6hiCTPOilellcTBYJOtUYJO naMHTb H e 6on&IUoll eMKoCTH, Ecn11 B nporpaM

Me HMeeTCS! neT/IS! II: .QIIHH8 9TOl! lleT/IH He npeBbiiUBeT eMKOCTH BCIIOMOraTG/lbHOft 

nBMS!TH, TO B nporpaMMHOI!: ll9T/le HVlKHbl9 KOMBHilbl MOlKHO C'l:HTbiBBTb IIDSIMO H3 

/22,24, 26,27 I 
9TOfi IIBMSITH , Heo6XO.QHM8SI 9MKOCT& BCIIOMOraTe/lbHOl! IIBMS!TH 38BH-

CHT OT xapaKTepa 38/lB'l:H II IIpH H8Y'IHblX Bbl'l:HC/l9HHSIX He IIpeBbiiiJ8eT 16-32 CIIOB, 

nollo6Hoe peiiJeHHe IIOKa3aHO HB pHC. 5, EMKOCTb 03Y - 16 384 C/IOB, DnH Bbi60p8 

8/lpeca B H9M H906XO.QIIMO 14 llBOH'l:HbiX pa3pS!IlOB, nap81IJ19/lbHO C 03Y pa6oTaeT 

BCIIOMOrBT9/lbHBSI Il8MS!Tb Ha 16 C/IOB, AnpeCOM BCIIOMOr8Te/lbHOI!: II8MS!TII CllylKaT 

4 M IIBillliH X pa3pH/la a/lpeca 03Y. TaK 'ITO KalKilOMY CIIOBY BO BCIIOMOraT9J1bROII: rra

MSlTH COOTB9TCTByJOT CIIOB8 B pa3HbiX IIO.Qrpyrrrrax 03Y, To'l:Hbll! allp9C CIIOBa onpe-

nenmoT OCTa/lbHbl9 10 .QBOII'IHbiX p83pS!.QOB, KOTOpb!e 38ITOMIIHalOTCSI B B -Ky6e 

BcnoMor8Ten&Hofi II8MHTII. EcnH noH8.1l0611TCH rro xony Bbi'l:llcneHHI! KaKaH-nH6o K O

MaHna , TO AY c noMoru&JO 4 MnaawHx pa3pH.IlOB Bbi6HpaeT cnoBo H3 BCIIOMoraTen&-

HOfi ITBMSITH II CpaBHHB89T 10 p a3pS!IlOB, C'l:IITaHHbiX 11:3 B -Ky68 c 10 CTapmHMII 

pa3pSlll8MII a/lpeca HCKOMOi! KOMaH.Qbi, EcnH OHH COOTB9TCTBYIOT /lpyr npyry, TO 

Bbt6paH H biJ!t KaHan A -Ky6a K8K pa3 II CO/leplKIIT HCKOMY!O KOM8HJly , EcnH p83-

p~IIl bl He COOTBeTCTBy!OT, TO KOM8Hil8 C'IIITb!B89TCS! 113 03Y H Il8p81IJ19/lbHO C HC -

ITOJ1b30BBHHeM nepeniiCbiBaeTCS! B A -Ky6 BCITOMoraTen&Hol! n aMSJTH , OllHOBpeMeH-

HO MeHSlS! B B -Ky6e cooTBeTCTBYlOlllYIO 8/lpecHy!O '18CT&, TaKHM o6p830M, npH 

nepBOM HCIIOJ1b30BBHHH K8KOfi-nH60 '18CTH Ilporp8MMbl OH8 OTHOCHT9/lbRO M91lneHHO 

C'IIITbiB8eTCSl H3 03Y, npH ITOBTOpHOM ee lfCITOJ1b30B8HHH HylKHbie KOM8Hilbl 6biCTpO 

C'IHTbiB8JOTC Sl 113 BCIIOMOr8T9J1bHOfi IT8MS!TH, 381l8'!:8 3H8"lHT9J1bHO yCJ10lKHSI9TCSI, 9CJ1H 

T8KYJO BCITOMOr8Ten&HyJO ll8MS!Tb HCIIO/lb30B8Tb llJ1SI BpeMeHHOrO Xp8HeH1HI HCXOilRbiX 

BenH'Il!H ( om: paHilOB), B a ToM cnyqae 6ylleT 6on&me BepoSJTHOCTb Toro, 'ITO B3SlT bie 

110 nopHilKY HCI10J1b30B8HIISl onep8Hilbl HaXO/lSITCSl B 03Y ll8/l9KO Jlpyr OT llpyra, 
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nosTOMY B :3TOM cnyqae eMKOCTb BCIIOMOraTenbHOH IIBMHTH ll0IllKH8 6b!Tb 60IIbWe, 

Ecmr COlleplKBHHe BCIIOMOraTenbHOl! IIBMHTH MeHHeTCH B nocnenHeM HCII0Ilb30B8HHH 1 

TO :3TO 113MeHeHHOe ConepJK8HHe Heo6XOlliiMO rrepeiiHC8Tb B 03Y, .QnH CHrHBIIH38UHH 

06 113MeHeHIIH COlleplKBHHH B K8lKllOM KBHane BCTJOMOraTenbHOl! IIBMHTH HCIIOIIb3yiOT 

KIIIO'!eBOl! pa3pSlll.BCHKHJ1 p83 1 KOrllB Mbl XOTHM nepeiiiiC8Tb H3 03Y HOBb!l! onepaHll 

II KIIIO'!eBOl! pa3pHll COOTBeTCTByiOmero K8H8II8 BCIIOMOraTeiibHOl! IIBMHTH COlleplKHT 

enHHHny, Torna npennapHTerrbHO cTapoe coneplKBHHe sToro KaHana 3BHOCIITCH B 03Y • 

.Qarrbf!el!WHM pa3BHTHeM STHX CHCTeM rrpoMeJKyTO'IHOrO 38IIOMHH8HHSI KOMBHn SIBIISIJOTCSI 

cHcTeMbi c acconHaTHBHhiM 3anoMHHBHHeM ( pHc, 6). B Ky6e B ncrroMoraTenb-

HOI! rraMHTH conepJKaTcH anpeca KOMaHn, 3BIIHCbiBaeMbiX rronpHn, npyr 38 npyroM. 

EcnH naMHTb nepenonHHeTcH, crrenyiOmaH KoManna 3BIIHCbiBaeTcH B rrepBhrl! KaHan, 

Onf!OBpeMeHHO CTHpaH HIIH nepeiiHCb!B851 OTTyna B 03Y CTapyiO HH<jJOpMBUHIO, B 38-

BHCHMOCTH OT COnepJKBHHl! KIIIO'!eBOrO pa3pHna. 

C IIOMOmhlO Bb!WeOIIHCBHHb!X MeTOnOB MOlKHO CHH3HTb nO MHHHMyMa 'IHCIIO o6-

paUleHHfi K 03Y, HeCMOTpSI fiB :3T0 1 IIpH Bb!IIOIIHeHHH nporpaMMbl 60IIbWHHCTBO KOMBHn 

Tpe6yeT He onHoro, a HecKonbKHX o6pameHHI1 K 03Y • .UnH o6ecneqemm pa6oTbi 

6biCTponel!cTnyiOmero AY Heo6xonHMo, '!T06hr o6pameHHe K 03Y rrpoHcxonHno na-

panrrerrhHhiM o6pa3oM, 3Tol! nerrH crryJKHT TaK Ha3biBaeMal! • orrepelKaJOmaH' cHcTeMa 

(look-ahead ) 
/22,29,31/ 

3ana'!8 'onepelKaiOmel!" CHCTeMbl COCTOHT B TOM, 

'IT06hl 3apaHee COC'IHT8Tb H3 03Y HeCKOIIbKO KOMaHn 1 '18CTH'IHO AelliH<jJpoBaTb 

KOnbi orrepaUHl! :3THX KOMaHn, cnerraTb HHAeKCaUHI01 npH KOCBeHHOl! anpeCaUHH OII

penemiTb KOHKpeTHbil! anpec H C'IHTaTb HH<jJOpMaUHIO IIO STOMy anpecy, npHrOTOB

rref!Hb!e KOMaHnhi H onep8Hllbl 3aiiOMHHaiOTCH B COOTBeTCTByiOmHX KaHanax 'onepe

~(aJOmel!" cHcTeMbi no Tex nop, noKa HMH He aocnonh3yeTcH AY. CKopocTb 'orrepe

JKaiOmel!:' CHCTeMbl 1 H3-3a MHOrHX o6pameHHl! K onepaTHBHOMy 3Y, onpenenHeT Ca

MO 03Y, nosTOMy niiH yneiiH'!eHHSI s<jl<jJeKTHBHOl! CKOpOCTH "onepelKaiOme~' CHCTeMbl 

HYlKHO BBeCTH B ee pa6oTy naparrrrerrH3M, 3TO B03MOlKHO TOIIbKO B TOM cnyqae, ec

IIH OllHOBpeMeHHO C'IHTb!BaTb H3 03Y HeCKOIIbKO anpecoB, .UrrH STOrO He06XOllHMO 

pa36HTb 03Y Ha '18CTH ( HanpHMep, 16.384 KaHana Ha 4 rpynnhi) H KalKAYIO rpynny 

KaHarroB cHa6nHTb oTnenbHbiM anpecHbiM cqeT'!HKOM, EcnH Tenepb nocnenoBaTenb

Hhre anpeca pacnpenenHTb TaKHM o6pa3oM, 'IT06br cocenHHe anpeca B 03Y Haxoa.H

rriiCb llpyr OT npyra H8 paCCTOHHHH 4096 K8HanoB, TO MOlKHO 6ya.eT OllHOBpeMeHHO 

C'IHTaTb HIIH 3anHcaTb n 03Y 4 anpeca. TaKaH cHcTeMa Hcrronb3yeTcH B Bhl'IHCnH-

TerrbHOI1 MaWHHe JBM Stretch 1 rne lliiH XpaHeHHH KOMaHn B 3Y cnylKaT 4 
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Ky6a 9MKOCTbiD IIO 4096 KDH8IlOB (apeMR UHK!la 2 MKCeK.) Ma-aa TOrO, 'ITO one-

pelKaromaR CHCTeMa MOlK9T C'!HTblB8Tb O,'lHOBpeMeHHO H3 4 a.opecoa, 3{jl<jJeKTHBH09 

Bp9MR IIHK!l8 03Y yMeHbWHTCR .00 0,5 MKC9K, npH HCilO!lb30B8HI!'H 'onepelKSIDliiell' 

CHCT9Mbl B03HHK89T pR.O TpyAHOCTell, Hanpl!Mep, IlpH ycnoBHblX 11epe.oaqax yrrpaB-

neHHR B 11porpaMMe 011epelKaromaR CllCTeMa He aaaeT, no xaKoll aeTBH 11po.oonlK8Tb 

11pHrOTOBil9HH9 KOM8H.0 1 T8K K8K He 3H89T ycnOBHR STOll 11epe.08'1H, KOTOpoe MOlK9T 

6biTb eme · ne pacC'IHTaao. B TSKHX cny'laRx 'o11epelKaromaR' cncTeMa 11pHroTaanH

aaeT KOMBR.Obr 110 o.onoll na aeTaell H rroalKe, Kor.oa ylKe HaaecTao ycnoaHe 11epe.oa

qn, nH6o 11pO.OO!llK89T .OBHr8TbCR 110 TOil :>Ke B9TBH, 111160 Bb!6paCb!B89T 11pHrOTOB

Il9HHbl9 KOM8H.llbl, npH npepb!B8HHRX, 11pe)K)le '19M M8WHH8 11epeiiAeT H8 .Opyryro 

nporpaMMy, UpHrOTOB!leHHbl9 'orrepelKSIDwell' CllCT9MOll t:18HHbl9 He06XOAHMO HCI10Ilb-

30B8Tb HllH 38UOMHHTb, .llllR TOrO 'IT06b! OCB060.0HTb CHCTeMy .OilR HOBOll 11porpaM-

Mbl, 

MeTO.Obl yaenH'IeHHR 38110MHHaromell eMKOCTH 03Y 

B coapeMeHHbiX UBM, pa6oTaromHx a pelKHMe npepb!BSHHR, noTpe6aocTb a 

38IlOMHH8IDmell 9MKOCTH H8CTO!lbKO 60!lblli8R, 'ITO He MOlK9T 6b!Tb y.OOBil9TBOpeaa 

c noMombro 03Y. Yaenaqeane eMKOCTH 6brcTpo.oellcTBylO:nero 03Y aaTpy.oaeao c 

3KOHOMH'I9CKOll H T9XHH'I9CKOll TO'IKH 3p9HHR. nosToMy '18CTO HCI10Ilb3YIDTCR OTHO-

CHT91lbHO M81lbl9 03Y, B KOTOpb!X 38IIOMHH8IDTCH TOilbKO Te Y'I8CTKH nporp8MM 

unH Jt'9nbre nporpaMMbr, K KOTOpbrM o6pamaeTcH MawHaa qacTo. Te .oaaahre, KoTO

Pbre M81IIHH8 HCIIO!lb3yeT pelKe, 38IIOMHH8JOTCH H8 M8rHHTHOM 6apa6aHe HllH 

/22 25 28 29/ 
.OHCKe • • • • npH T8KOll opraaH38UHH UBM IlO!lb3yeTCH .08HHb!MH, xpanHMbl-

MH B 03Y, 8 K 6apa6aay o6p8lii89TCH TOilbKO .OilH Toro, 'IT06bl C'IHT8Tb B 03Y OT

cyTCTBYIDliiYID aa<jJopManaro ana nepenacaTb Ha 6apa6aa ylKe HeHylKayro. TaKHM o6-

paaoM M8rHHTHblll 6apa6aa BpeMeHHO 38IIOMHH89T Te .08HHbl9 1 KOTOpb!9 H8 .08HHOM 

sTal1e Bbi'IHcneanll ae HYlKHbi Hnn acTpeqaroTcH .ooaonbHO penKo. Tax xax apeMSI 

Bbi60pKH 'IHC9Il H3 6apa6aaa OTHOCHT9IlbHO 6onbwoe, rrepe11HCbiB8Tb OTTY.08 9.0HHH'I

Hbl9 KoMaH.Obi ( unJ! onepaH.Obr) ne Bhrro.oao. nosToMy H3 6apa6aaa B 03Y 11epet:1aroT 

U9Ilbl9 Y'I8CTKII 11porp8MM1 TaM 6onee, 'ITO norH'ISCKHil 110pSI.OOK KOM8H.0 COXp8HH-

9TCSI H H8 6apa6aae, B TO lK9 Bp9MSI B 11porpaMMe MoryT H8XO.OHTbCSI I19TilH H 
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KOMBHI:Ibl rrepena'lll ynpaBrr9HHH. Tl03TOMy MO>KHO HaltTH ODTHt.ll!lnloBhle p83M8phl nepe

):18B89Mb!X 6rrOKOB 0 KOTOpb!9 38BHCHT OT xapaKTepa 38/lB'Illo TJpFI HBY'IHbiX p8C'I9T8X 

3TH p83M9pb! COCTBBilHIOT ""512-1024 CllOB, 

TJepenaqa HHQJOpM8UHH M9>K/lY 03Y H MBrHHTHbiM 6apai58HOM /lOmKH8 ocy -

lli9CTB!lHTbCH T8KHM o6pa30M, '{T06bi ll0 T9pHHH09 llpH rrep9/l8'19 BpeMH 6blll0 .lt8K 

MOlKHO M9Hblll9, 8 MHOroypOBH9 B hU ClfCT9M8X aupecaUFIH 3THMH Oll9pBUHSIMH yrrpaB

Illi9T caM rrporpaMMHCT. OrrbrTHhri1 nporpaMMHCT B HeKoTopblx cny'Iasx MOlKeT aalt

TH 3TOT OIITHMyM, HO He06XOJlHMan JlllSI 3TOro IIpOrpaMMH8SI pa6oTa 38HHM89T 

cnnrnKoM MHoro apeMeHH. floaToMy KOHCTpyKTophr UBM cTapaiOTCH C03Jl6Tb TBK

lKe cncTeMbi, rne 03Y n 6apa6aH rrpencTaBnsriOTCSI nnsr rrporpaMMHCTa onHoanpec

HbiMH cucTeMaMH. TaKoe pellleHHe 6brno ucnonbaoaaHo B UBM • Atlas" MaH

qecTepcKoro YHHB9pCHT9Ta. EMKOCTb 03Y M8lUHHbl - 16 384 CllOB. llnsr yBerrH'fe~ 

HHH 3TOil 9MKOCTH IIpHM9HSI9TCSI CHCT6M8 MarHHTHblX 6apa6aHOB, 9MKOCTb KOTO

pb!X pa36HTa HB 2048 6rrOKOB, Bbi6Hpa9MblX C IlOMOIIlbiO 11 ABOH'IHbiX pa3pllAOB. 

Ka)!(nr,rl\ 6noK conep)!(J!:T 512 cnoa. Tlepeuaqa HQJopMaUHH Me)l{):ly 6apa6aaaMn H 

03Y llpOHCXOAHT 8BTOM8TH'f9CKH, TaK KBK M8lUHH8 p860T89T B p9 lKHM9 IIp9pbiBa

HHli, TO OT):I9/IbHbl9 6rroKH B CHCT9M6 6apa6aHOB MOryT IlpHH8):11l9)!(8Tb K p831lH'IHbiM 

nporpaMMBM, H Il03TOMy He06XOAHMO o6ecll9'IHTb aBTOMaTH'I9CKYIO rrepeanpecaUHIO 

B 03Y. Aupecnoe none MalllHHbl • Atlas" C0Jl9p)!(HT 24 JlBOH'IHbiX pa3pSIJla ( CM. 

puc. 7). Ha HHX 11 JlBOH'IHblX paapsrnoB cny)!(aT unsr aupecau»H 6noKoB, 9- unsr 

anpecaUHH CllOB B 6rrOKax, B OCT81lbHbitl 4 JlBOH'IHbiX pa3pSIJla HM9IOT Cll9UHarrbHOe 

Haana'IeHHe, Ecnn AY rroHaJlo6HTCSI KaKolt-aH6yub aupec, To npn noMOIIIH 11 

CTBplliHX pa3plli:IOB llpOBepHT CH8'Iarra, He HBXOI:IHTCSI llH Hy)!(Hbiii 6rrOK B 03Y. llmr 

ycKopeHnn aToll rrpoaepKH crry)!(HT acconHaTHaaaH rraMSITb na 32 cnoaa. B neBolt 

llO!lOBHH9 3TOII rraMHTH 3allOMHHaiOTCSI HOMepa 'rrHCTOB' 03Y, a B rrpaaot\ IlOilO

BHH9 - HOMepa TeX 6rrOKOB 0 KOTOpbl9 B 3TO BpeMH H8XOJlHTCSI H8 ):18HHOM 'llHCTe'. 

Ecnn rrpoaepKa uaeT rrorrO)!(J!:TerrbHbrlt peaynbTaT, TOrJla HCKOMbiit aJlpec MO>KHO 

C'IHThiBBTb na 03Y. EcnH naaaoro 6noKa B 03Y HeT, yrrpaaneane rrepeuaeTcSI 

rrporpaMMe • llHcrreTqep', KOTopasr rreperrncbrBaeT couep>KHMoe aToro 6noKa H3 15a-

pa6aHa B K8KOtl-HH6ynb nyCTOit 'nHcT' 03Y, OJlHOBp9M9HHO M9HSISI COOTB9TCTBy

IOIIIHM o6paaoM HOMep 6noKa uaaaoro nncTa B acconnaTHBRolt rraMHTH. Bb!tueonn

caHHaH orrepaUHH rrepena'IH Tpe6yeT CllHlUKOM MHOrO Bp9M9HH, II03TOMY Jlllll ycKO-

peHHSI aToro rrpouecca B Mamuae • Atlas " 6binH rrpHHHTbi cnenyromHe Mepbr. 

C IlOMOIIlbiO 'JlHCil6T'I9pa• B 03Y OJlHH 'rrHCT' IlOCTOHHHO Jl9p>KHTCH ITyCTbiM, 
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EcnH B03HHKH9T Heo5 xonHMOCTb rrepenHC8Tb conep~<HMOe KaKorO-HHDY!lb onoKa H3 

5apa5aHa, 3TO MO*HO 5yneT cnenaTb cpaay, riocne 3Toro c rroMOlllbJO 'ooyqaJO

tuef!!cSI rrporpaMMbi' !lHCIT9T'l9p orrpenerrHT, K8KOI1: H3 HBXO!lSilllHXCSI B 03Y DITOKOB 

HCITOrrb3yeTCSI pe*e OCT8ITbHbiX, H rrepe!THW9T ero Ha oapaoaH , 'ITOD bl He TepS!Tb 

CITHIIlKOM MHOrO BpeMeHH, rrporpaMMB * !lHCITeTqep* C IIOMOlllbiO CHSITOJ:I: H3 CIT9UH-

8ITbHOH nopomKH HHtPOpMaUHH orrpenerrHT BpeMSI, qepe3 KOTOpoe HymH biH yqacTOK oa 

p aoaHa !lOCTHrHeT C'lHTbiBBIOIUHX rorrOBOK H , ecrrH 3TO BpeMSI CITHIIlKOM BerrHKO, rre

penacT y npaaneHHe npyrol\ nporpaMMe, B Tex MBIIlHHax, rne eMKOCTb 0 3Y oTHOCH

TerrbHO DOITbW8SI 0 MOmHO 38ITOMHH8Tb pe!lKO HCITOITb3yeMyiO HHtPOpMBUHIO Ha TBKOM 

oapa6aHe HITH !lHCKe, anpe CH8SI CHCTeMa KOTOpbiX H8XO!lHTCSI H8 O!lHH ypoBeHb HHme 

/29/ 
B HepapXH'leCKOI1: CHCTeMe, '!eM 03Y, B 3 T OM cnyqae nepenaqa HHtPOpMBUHH 

Memny fl8MSITSIMH p83HblX He p apXH'leCKHX ypoBHel\ ITpOHCXO!lHT C ITOMO!Ub!O OT!lerrb

HbiX KOMBH!l o 3TH 3Y OTITH'l8IOTCSI OT TeX, KOT Opbte cnymaT !liTSI ITOCTOSIHHOrO xpaHe

HHSI BXO!lllb!X H BbiXO!lHbiX !l8HHbiX, BCero ITHIIlb ITO CKOpOCTH rrep9!l8'IH HHtPOpMBUHH, 

Ha paccMoTpenHoro Bbiiile c nenyeT, 'ITO Hepapxun paarrH'lHbiX 3Y MO)KeT rro

BbiCHTb K8K 3cjJcjJeKTHBHYIO CKOpOCTb 0 3Y, T 8K I! ero 38IIOMHHa IOIUYIO 9MKOCTb, 
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