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[Tockonbky obbem mrpopMatun B T10banbHbix ceTsx IBM Gonbire, gem B soboit 6ubimo-
TeKe MUpa, TO OHNM 13 BaXKHBIX HOBBIX 3JIEMEHTOB MHOPACTPYKTYPHI ABIISIIOTCS CenalbHbIe
cpencTBa M8 WMIOpTa HeoOXOMMMON WH(MOPMAaINN W3 TI0OATbHBIX ceTell W KcrmopTa nH)Op-
Mallii B CeTHW Pa3INIHBLIX BUIOB U MacIITaboB.

Haxownern, nanbosee BaHOe OTIMYNE — HTO POCT KOJIMUECTBA ClEHAPUEB B3alMONENCTBUS
MEXKY JTIOObBMHU, B KOTOPBIX KOMIBIOTEP MCIOIb3YyeTCs B KadeCcTBe ONEPaIlnonHOTO 3JIeMEeHTA.
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Hanwume cooTBeTCTBYIOIIETO MPOrPAMMHOIO obecriedeHns MIIsl MO AepKaHIsI MHOKECTBA
clieHapueB obMeHa HaHHBIMU TTO3BOJISIET MCIOIL30BAThH 3TH CPENCTBa MIJiss BHY TPUMHCTH-
TYTCKUX HYXK[, HAIpUMep, TakKnX, KaKk WHCTHTYTCKas MOCKa OObsIBICHUN:

ceMUHapHI;

y4deHnble 1 KOOPpANMHAaIMOHHBIE COBETHDLI: OOLABIIEHNS U ITOCTAHOBJIEHW A

AIMUHUCTPATUBHBLIC PACIOPSKEHUs, TPUKA3hI;
TexHuYecKast nHpopMallus: pacnucanne paboThl peakTopa, YCKOpUTess, CKIaloB, u3fla-

TeJLCKOIO 1 MHOCTPAHHBIX OTHEOB, NPYTUX CEPBUCOB;
- Tenle(OHHbIe CTTPABOYHUKN;
- YacTHBIE OObSIBIICHWS, Tpovdas WH(MOpMAIINS.

e BupryanbHas peaabHOCTb.

CpencTBa BUPTyaIbHON PEATbHOCTH TO3BOISIOT GOPMUPOBATHL Ha HYKpate paboduell cTam-
IUH TPEXMePHYIO KapTUHY CTPOSIIErocs UK yKe MOCTPOSHHOTO 00BheKTa ¢ JTI000I TOUKHI
o630pa: HKCIepUMeEH TAIbHOTO TPpubopa, 3MIaHus, Tella SAepHoOro peakTopa 1 npod. Nmeercs
BO3MOJKHOCTD, MEHsISI TOUKY 0030pa, ~ Iy TEIeCTBOBATL BHY TP 0OO0BEKTA U PA3TIISILIBATD
BHYTPEHHOCTH, KOTOpble GOpMUPYIOTCS NUHAMUYECKN Ha dKpaHe pabodeil cTaHIIUM B CO-
OTBETCTBUH C PAOOUNMU YepTeKaMU CO CKOPOCTBLIO M3MEHEHWS MOJ0KEeHMs TOYKI 0030pa.
DTo mo3BOIISIET HKCIIEPTAM Iy TEMECTBOBATH MO TpybaM, mepexomaM, cTeHaM 1 T.1I.

3akirodeHne

KauecTBenmbre pasnmuuans MexIy CYIIECTBYIONINME TEHTPATH30BAHHLIMI KOMIBLIOTEPHBIME Pe-
cypcamu u smoxoir mainframe, kotopas 3akonuminack B [IUAD B 1993 romy, wu y xoro ne BbI-
3pBaioT comuenuii. [losesno oTMETUTE, B 9eM OHU TPOSBIISIOTCS.

Yxe B 1980-x cTano sicHO, 4TO HJs MOCTPOEHMST KOMIBIOTEPHOI NHPPACTPYKTYPHI CIIeNyeT
HCIOB30BaThH TOTOBLIE MPONYKTHI (IIPOrpaMMibIe U alllapaTHLIE), KOTOPble NMEIOTCS Ha KOM-
MBLIOTEPHOM PBIHKE WiN MOCTYHHbI 6ecttaTo, Takne, Kak makeTsl GNU nan CERNIib. Unbivn
CIIOBaM¥, MOCTATOYHO HEMEPCHEKTUBHO TMBITATLCS HeaTh COOCTBEHHDbIE PazspabOTKU MEITKUX
KOMIIOHEHTOB, TIOITOHSISI WX TOf KaKNe-TO YaCcTHbIE OCOGEHHOCTH BLIYUCITUTENHHON CPEMBT; TOTO-
BbIE W3JIENTUST HAMlO WCIOIb30BaTh TAKUMU, KAaKOBLI OHU eCTh. HoBble pa3paboTkKy n MpPOEeKTHI B
obacTn MeHTPATN30BAHHBIX KOMILIOTEPHBIX PECYPCOB MTOJZKHBI TIPOSBISITHLCS, TIaBHBIM 00pa-
30M, B TIOAOOPE MMEIOIINXCS Ha PBIHKE PEIeHnil HIKHEro yPOBHs (pabodne CTAHINT, CEPBEPDI,
MapIIpy TH3aTOPBI, CETEBLIE CTAHIAPTDI, TPOT PAMMHBIE CHCTEMBI, POOOTU3NpOBaHHas TTepude-
pus W T.0.), a Takke B chepe HHPOCTPYKTYPHL.

KowmmsioTep — 5To rubkoe cpencTBo obIMIenns MeXKIY JTIOALME W TTPENCTABIEHNs TAHHBIX B
yIoOHO 17Tt BOCHpUATHs (OpMe: TEKCTOBOH, T'padpuiueckoil, aynuno, Bumaeo n T.n. Pakc, aBTo-
OTBETYNK, TEIEBU30D, TeledOH, paIuoIpUEMHNK, BUIEOMAarHITOGOH, YCPONCTBO IS 3BYKOBOTO
BOCITPOU3BENEHTSI — BCE HTO JIETKO COEMUHIETCS B OTHOM TlepCOHATBLHOM KoMmbioTepe. Ucnomnso-
BaHme KOMITLIOTEpPA BHE CETU MPENCTABISIETCS MaJOPalllOHATLHBIM, Kak MePEBO3Ka aBTOMOOIITS
Ha KouHo# Tsre. Omuako, Mpu OleHKe TPOEKTOB TI0 M3MEHEHWIO KOMILIOTEPHON HHPPACTPYK-
TYpBI CITEAYeT YUNTLIBATL MHTETPAIIbHBIE 3aTPATHI PeaTn3alii, BKIOYas CTOMMOCTD [Tajlb-
Hetrero conpoBoxaenns. OMHUM U3 CIENCTBUN 5TOTO YTBEPKIAEHUS SBISETCS BLIBOI, UTO IS
6oITbITell YacTH MOTpebuTesneil TEXHOIOTNIHEE NCIOIB30BATh X-TEPMUHAII BMECTO KOMITBIOTE-

pa.
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Hakowmer, B mapTe 1994 roma 661 peanusoBan mepsbiil [P kanan wa 6ase Temedponnoil munnm
"MCKPA” [[TUAD - U'TOd, nosxe Pammo-MI'Y (Mocksa)], KoTOpBIil Hal BO3SMOKHOCTH MOIb-
30BaThCSd MEUPOBOH KOMIbIOTepHOIN ceThbio MuTepuer. Peanbno mocTurnyras eMKOCTH JTHHUN
"MCKPA” [latunna-Mocksa] ¢ momemamu Telebit WorldBlazer cocrasuna 12 Kéut/c.

C 23 cenrsa6ps 1995 roma [MUAD umeer cnyrmukosbiii [P kaman emxoctihio 64 Kéut/c
(MONTHBIT MyTIIEKC), KOTOPDI OBUT pean3oBal ¢ TOMOIIBIO MeXIYHAPOIHOTO HaydHOTO (GoHIa
INTAS 8 coorBercTBun ¢ mpoektom INTAS 93-56. D10 03BOINIIO MIUPOKO NCTOITB30BATE HOBLIE
BO3MOXKHOCTHU OTKPBIBIITHECS Mg NHCTUTYTa B MHTepHeT.

OcHOBHBIMI 3a/av9aMi HHCTUTYTa B MHPOPMAIMOHHON 06IacTh SBIIseTCs nepepaboTKa WH-
dopManu 0 CTPYKTYpe MaTEepUH U3 eCTECTBEHHOTO BH/Ia B UeJIOBEUECKHI, T.€. CTaThi, KHUTH,
pykKoBofcTBa u T.1. EcTecTBenno, 4To >pPeKTUBHEIE CIIOCOOLI 06PabOTKH HaHHBIX BCEX BHUJIOB C
nomortrbio IBM sBasioTcs HeoGXOMMMBIM KOMIIOHEHTOM HayYHBLIX nccaenoBannii. Ommako, mpu-
HATHE PEIIeHuN 110 nepepaboTKe HaydHON WHPOPMAINN TPOU3BOANUTCS JIIOIALME, a He MallllHa-
M. OIHIM U3 MOIIHBIX CTUMYJIOB YCKOPEHHUs BLIPAOOTKHU PEIIeHNi ABAseTCs 06MeH nHpopMa-
et Mexay nccaenoBaTeaaMu. Takoit oOMeH OCyIecTBISeT s B COOTBETCTBUN C Pa3THIHBIMUI
CIIEHAPUAMI, KOTOPBIE PEATTU3YIOTCS COOTBETCTBYIONIUMHI TPOTPAMMHBIME CPEICTBAME, KaK-TO:
mail, ftp, news, www, irc, ytalk, white board, vat (aymmo), nv (Bumeo) n T.m. [14].

OcHOBHELIE HallpaBJICHN A

Kax Bummo m3 kpaTroro ob63opa paboT, BBITOIHEHHLIX 10 PA3BUTUIO MEHTPATHM3OBAHHBIX KOM-
MBIOTEPHBIX PECYPCOB, KOMIbIOTEpHAS WHPPACTPYKTYpa HIUKOTHa HE MOKET OBITH MOITHOCTHIO
3aBepiriera. B ¢Bs3u ¢ H5TUM TOIE3HO0 OTMETUTDH MEPCIEKTUBHBIE 001aCTH B KOMILIOTEPHON WH-
dpactpykType [TNAD.

e [crecTBenHo, uTO Mist ynobcTBa o6paboTKM BCsS mHMOpPMaIus NOIKHaA ObITh MpencTa-
BJIEHa B 3JIEKTPOHHON KOMIbloTepusupoBanuoil ¢opme. [lockonbky smekTpoHHBIX GopMm
MOBOJILHO MHOTO, TO cjenyeT obeclednTh CpelcTBa W MeTOAbl IJis CBOOOMHOIO Iepexo-
na (peobpasoBamus) M3 OMHON HIEKTPOHHON GopMBbI B Mpyryio. He BLisbiBaeT commenms,
4TO cledyeT UMeTh IINPOKWI CrekTp obopynoBaHus AJisi npeobpa3oBanust WHGOPMaIUn
W3 TPaAULIMOHHBIX (OPM MpencTaBIeHs B 3JeKTPOHHbIE 1 00paTHO - CKaHepbl, MpWH-
Tepbl, BUMIEO W ay[duoO 3alllChIBAIONIYIO U BOCIPOM3BOMAIIYIO ammaparypy. B ux ugncie,
ecTecTBEHHO, 000pyIIoBaHMe MJIsS CEMUHAPOB U Npe3eHTallui.

e BaxHo nMeTh apXuBBI JTaHHBIX Ha XOPOIIO COXPAHSEMBIX M COXPAHSIONINXCS HOCUTENIX,
K KOTOPBIM HMMeeTcs VIOOHBIN mocTyn mo ceTu. B KavecTBe HOocHTeNs apxuBa yIOOHO
HCTIOIB30BaTL poboTusupoBanuyio 6ubinoreky CD muckos.

o Kamaa B MHTepHeT ,HOCTELTO‘IHOﬁ HpOHYCKHOﬁ CIIOCODHOCTHU SIBJISETCS H€O6XOI[I/IMBIM ycCJ1o-
BUEeM yYaCTUA MHCTUTYTa B MEXKXKOYHapOOAHOM pa3ac/icHUN Hay4YHOI'O Tpyda.

B coorBeTcTBIUE cO crieaHHBIMEU OlleHKaM#, MHCTUTYT noixkeHn umeTh K 2000 romy ocHOB-
Holi Karasi B MHTepHeT ¢ MpOMyCcKHON crmocobHOCTHIO fie Menee 2 M6uT/c (momubrii my-
TTEKC).

e Undopmannontas nahpacTpykTypa (MHGOCTPYKTYpa) WHCTHTYTa - UaTpaneT.
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JlokaspHaa ceTh

Ha cambix pamHmx sTamax TpUMEHEHUs KOMIBIOTEPOB B SIEPHON (PU3MKE MOIAragoch, UTO
MEeHTpaM30BalHas BBIUNCIUTENbHAS YCTAHOBKA NOJIKHA UMETH CBS3L € SKCHEPUMEHTAIbLHbI-
M ycTaHoBKamu. C 1enbio o0bLeNnHEeHI KOMIBLIOTEPOB B €IUHYIO CBSI3HYIO CPEY MPOBONUIIICE
SKCIEPUMEHTHI U B 06/lacTh JoKaabHbIX ceTeil. [lepBas ceTh Tuna Ethernet 6nuta passepuyra
B 1990 rony (cerh "MUDUP”). Cern cocrosma us 4 ysmos: EC-1046, CM-1300, CM-4, JIBK-1.
[Ipumepro B TO Ke BpeMs opOPMIIIOCH HOBOE MOHWMAaHUE KOMILIOTEPHON MHPPACTPYKTYPHI
mHcTHTyTa [13].

B 1993 romy 6w peanmsoBan mepBbiil cermeHT ceTr Ethernet ma 6a3ze ToHKOTO Koakcuasb-
noro kabesist 50 Om. B cermente Geiito Tpn paboure CTaHINK U HECKOJIBKO X-TePMUHAIIOB.

B macrosiee Bpems jokasbHas ceTh WHCTUTYTa [T HayUHBIX HCCIENOBaHU GasupyeTcs
na rexuosoruu Ethernet 10 M6ut/c no Bursim napam. Unrepdeiichl MeK My OCHOBHBIMU 31aHU-
AMW WHCTUTYTa U THEHTPATLHBIM CETEBLIM Y3/I0M DEAN30BaHbl ¢ MCIOIL30BAHUEM ONMTHIECKIX
kabeseil. B coctaBe macTUTY TCKOI ceTnn HacunThiBaeTcs 6ostee 200 y3moB. OCHOBHOI TTPOTOKOI

obmena - TCP/IP.

IlenTpanun3zoBaHHbIE cepBEPHI

Komnbrorepras nadpactpykrypa [IUAD neuraercs no nyTn crenmann3anuy MeHTPaTM30BaH-
HBIX CEPBEPOB, HAXOMAIINXCS B JIOKaabHOU ceTn MucTuryTa. llepeuncinm KopoTko nMmerornecs
cepBephHI.

KoMMyHUKAIIMOHHBIN cepBep WHCTUTYTa peanuszoBan Ha Gasze Intel /Express Pentium /60,
namsaTh 64 MB, EISA, 6atapes momemos, nucku 5,3 I'b, Exabyte 8200, floppy 3.5”7, CD ROM.
Ha cepsepe sapeructpupoBano okosio 250 gemoBek. Oxosmo 200 9emoBeK MOIL3YIOTCS CEPBEPOM
KaKIIBIN MECHII.

BoeruncnurenbHBI cepBep peanmsoBan ma 6ase SGI (R3000) ¢ mamsTwnio 224 MB, Tpu
SCSI amanrepa, nuckn 11.2 I'b, Exabyte 8500, 6 mpormeccopos. Ha cepBepe 3apeructpupoBato
80 wemoBek, m3 HUX 6osee 60 MOTB3YIOTCS CEPBEPOM KaKMObIN MeCHII.

Cepsep 6a3 manubix peanusoBan na DEC Alpha 4/1000 266 MHz, 128 Mb namsatu, 14.9
I'b nuckosont mamst, CD ROM. Cepsep ycranosien B nauase nous 1996 roma. [penmomara-
eTCs, 9TO HTOT cepBep OyIeT NCMoTb30BAThCS BceMu TabopaTopusiMit MHCTUTYTa NI XpaHEHU s
HayJIHOU 0a3bl MaHHBIX WHCTUTYTA.

NuTepHet

B [INAD nnurenbhoe BpeMsi TPOBOMMINCH YKCIEPUMEHTAIbHBIE pabOTHI B 061aCTU KOMITHIO-
TEPHON CBSI3M € KPYIHBIME 3apybeXubIME pusmdeckumMu rieHTpamu. Tax, B 1987 romy 6uut0 mpo-
Bemeno Gosee mecsitka cearico cBsizn ¢ CERN. CUBsa3p mpomsBonuiach ¢ ampaBUTHO-II(DPOBOTO
TepMuHaia nocpenctBoM MomeMa 2400 6o B IletepGypr (CIIMUPAH), satem no cern AKA-
HEMCETDBH B Mocksy (ysen BHUUITAC), nanee mo BbimeneHHbIM TeqehOHHBIM KaHalaM Ha
cBs3noit y3en B Beny (ABcrpus). HamaxmBanue kaxkmoro cearca Tpe6GoBaio caMoro KBaandu-
[IIPOBAHHOTO BHUMAHUS U B IEJIOM MPENCTABIIIO COOOH HETPUBUAIBLHYIO TTPOTENYPY.
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Bce MeNCTBUS olepaTopa, HO COCTOSHEE OTAETbHBIX AupekTopuil. Takoit MexaHn3M HCIOTh30-
Basicsa ¢ 1989 mo 1992 rom ma EC OBM, a mosxke — ma KOMMYHUKAITOHHOM W BLIUNCIATETHLHOM
cepBepax.

Taxum obpaszom, 6blita paspaboTaHa MOCTATOYHO BCEOXBATBIBAIOIIAs CHCTEMa PE3ePBHOTO
KOIMPOBAHMS, KOTOpast PN TaKWX PYTUHHBIX olepalnsix, Kak KOMupoBaHIe U BOCCTAHOBIIEHNTE,
ocTaBIIsIa Ha YCMOTpPEHIe MepcoHasia JInilh abCoMIOTHO HEOOXOMUMBINT MUHUMYM, HaIpuMep,
BBIGOP MarunuTodoHa.

Omneparmmonnas cuctema CBM mama Maccy Bo3sMOKHOCTE I YKCIIYaTAIlMOHMHOIO IepCoHa-
J1a: MOKHO OBIJIO B psifie CJydaeB BbI3BaTh JIJIS Pa3HbIX TOJIb30BaTENEN pa3Hble onepalnoHHbe
CHUCTEMBI, TTPOM3BOANTEL TECTUPOBaHe 0OOPYHOBAHUs BO BpeMs paboOThl cucTeMbl U T.O. Tem
He MeHee, /ISl KOHEUHBIX MOTpebuTesieil He Mpon3oIIo KadeCTBEHHBIX M3MEHEHNIT B XapaKTepe
MCTIOIB30BAHNS TEHTPAJIN30BAHHBIX KOMITLIOTEPOB. KOMIbLIOTED MCIOIBL30BAICS B OCHOBHOM B
KadecTBe DOJILIIOrO BLEIYUCIUTEIIA.

UNIX

[epexon na noBble oneparmonnbie maaTdGopmbl (crcrembl Tuma UNIX) s BeIcOKOTpON3BOIY-
TeITBbHBIX U CPeNHNX pabounx cTaHINHI, KOTOPBLIN Havascs Ha pybexe necatuiaetns 1980-1990rr.,
6LIT TIpenoIpenesiel TOsBIIeHNeM MUK POITPOTieccopoB, BoimomneHHbrx mo Texunonorun RISC. Ilo-
CKOJIBLKY TOSBIIIOCH cpasy MHOTO THoB Mukpompoteccopos (MIPS, DEC, HP u np.), To aTobsi
MUHUMU3UPOBATHL 3aTPAaThl Ha 6a30Boe MpOTpaMMHOe obecriedyeHne, onepannontas miaTdopma
TOJTZK HA Obl7Ia OTHOCUTEIBHO JIETKO Pa3BOPAYNBATHCSI Ha MAITHHAX C PA3ITMYHON apXUTEKTY PO,
COXpaHsis TPU BTOM BCe HAKOIJIEHHOe GOraTcTBO BO3MOKHOCTel. K ToMy BpemeHU Takoil ore-
panmontoil nimaTdopmoit 6bina cuctema UNIX. [lo cux mop omepanmonnas niaatdopma UNIX
saBseTcs PaKTUIECKUM CTAHIAPTOM — YHUBEPCAIBHON MPOrpaMMHON TaaTdOpMON I BCeX
pabounx CTAHIUNT U MHOTHX CYNEPKOMITBLIOTEPHBIX YCTAHOBOK.

[ocrenennpiii epexon Ha HOBbLIE TIaT(GOPMBI (ammapaTHble U MTPOTPaAMMHBIE) TTPONCXOIIIT
BO BCEM MUpe BO BceX 00JIacTAX MPUMEHEHUS KOMITBLIOTEPOB, B TOM YWC/Ie U B Hay4YHOU cdepe.
Tak, 8 CERN xommbioTepnl Tpamnmmontoil apxuTekTyphl mainframe (raxwme, kak EC DBM)
sakpbunch B 1995 romy, B DESY wux mmanupyercs Boikmoants B 1996 romy. B I[IUAD stoT
nepexoyl MPOM3OIIeSl YCKOPEHHBIMU TEMIAaMU BBUIY OTCYTCTBUS (PUHAHCOBBIX CPENCTB Ha TIO-
CTENEHHBIN TTepexoll K HOBBIM TiaTdopMaM U 3akoHumsics B Kouie 1992 rona.

Buepsoie UNIX (Xenix) B [INUAD cran mocrymen mis mosbsoBatesein B 1989 romy na
PC/386. Ha sroit mamnne 6biia ycranosiena ubaunorexa nporpamm CERN. 3atem, nporpam-
MBI, ocBoernnbie Ha PC/386, nepeunu wa PC/486/33 [12], a B macTosIIee BpeMs UCTIOTB3YIOTCSE
Ha IEHTPAIM30BAaHHOM KOMMYHUKAIIMOHHOM CepBepe.

BaxubiM MOMEHTOM B Tiepexofie OT MEHTPAIN30BAHHBIX CUCTEM Tha mainframe kK BeIYmUCIn-
TeJIbHOI TeXHWKe Ha Haze MUKPOIPOIECCOPOB ObIIO TO, YTO 5TOT MEPEXOM BBITIOTHIIIN Clelna-
JUCTDI, KOTOPDIE YiKe MM OBIT Ha crucTeMax mainframe. Tem caMbiM He TTpOM30IIIITIO TOTEPH
onbITa O6CIYyKUBaHUs OOJBINOrO Yncia norpeburesneil Ha MEeHTPATUZOBAHHBIX BBIYUCIUTEN b
HBIX YCTAHOBKAaX, YTO, B CBOIO OUepelh, COKOHOMUIIO BPEMS U YCUIIUS SKCIIEPUMEHTATOPOB B
nepuosl nepexona Ha HOBble KOMITbIOTEPHBIE TIITAT(OPMBI.
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i gaHHble OIS OJOJITOBPEMEHHOTO XPpaHEHUA (MHOFO I[Hefl, MecianeB 1nJIin JIGT).
OCHOBHBIMI/I BO3MOXKHOCTAMM 3TOTO IIPOTPaMMHOTIO ITaKeTa ABJIAIOTCA CICOYIOIINE:

® 3amnch nHdopMaInnn Ha MarHUTHYIO apxuBHyio jenTy B ctanmapte OC EC ¢ Bo3mMoxHo-
CTBIO AOMUCLIBATHL WHMOPMAIIMIO Ha YaCTUYHO 3aMOJTHEHHYIO apXUBHYIO JIEHTY;

® CUNTBLIBaHWE C apXWBHOW JEHTHI W 3alUCh Ha APYTYIO JEHTY MU IUCK JI060ro MOmyJist
MW TPYNIBLI MOAYJel 1o UMeHU, faTe, HOMepy BepCUn W T.1.;

® HaKOHEI, 5Ta CHUCTeMa HMeJla ClIlellnaJIbHBIC CTIOCOOLI O6pa6OTKI/I OIHI/I60K7 KOTOpPBIE IIO-
3BOJIAJIN BOCCTaHaBJINBAaTh I/IHqDOpMELHI/HO HazxXKe IIpu O4€Hb CJIOKHBIX cboIX Ha MarHUTHON
JICHTE.

Cucrema BUPTYAJIBHBIX MalllHH

B 1988 romy Geuta ycramosiena mepBas u3 nsyx JBM EC-1046. Ha meit Gouta ycTamoBierna
Gortee MolliHas orepalnonias cuctema — Crucrema BupTyanbibix Matmun (CBM).

Brina passepryTa ceTh TepmmuanoB (oxkomo 70). B ocmoBHOM 5TO 6BIMN  amdaBUTHO-
nngposbie Tepmuuaanl Tuna EC-7970 u EC-7920. XoTs BBUUCIUTENbHBIE MOIIHOCTH OCTa-
BaJINCh HENOCTATOYHBIME IS MOMETUPOBAHMS CIIOKHBIX SKCIEPUMEHTOB, TEPMUHAIIbHAS CETh
MO3BOIsIIa PaboTaTh Cpa3y MHOTMM HAy4YHBIM COTPYIHUKAM U WHXKEHEpaM TOTOBUTH CTaTbhH,
onmcaHus, a Takxe GOPMYIUPOBATEL pellleHne TpobiieM Ha S3blKe KOMIbIOTEPHBIX MPOTPAMM.

Bo BTopoit nososune 1980-x T0/10B He BBI3BIBAIO COMHEHUS Oyyllee MIHPOKOe MCIOITh30Ba-
HIte TepCOHANLHBIX KOMTBIoTepoB (PC). UTobbl ympocTuTh mepexom OT TPaanInOHHBIX KOM-
npioTepoB K PC, B kagecTBe TepmunamoB EC-1046 Gemr ncnonbsoBamsl PC ¢ smymsaiimonnbivm
MporpaMMaMi, KOTOPBIE TTO3BOSIIN YMYyInpoBaTh Tepmunansl FC-7970, xonupoBarsh daitsrer ¢
EC-1046 ma PC um o6patno, a Takike HCIOIL30BaTh NuckoByio naMmsaTh FC-1046 kak momosmnn-
terpubiil nuckoBorn st PC. Tewm cambiM 6biita pefnocTaBiiena BO3MOKHOCTD MIIIABHOTO TIEPEXoa
Ha HACTOJIbHbIE BBIUNCIUTEH.

Omnmoit 13 OCHOBHBIX MaCCOBBIX TIPOGIIEM, ¢ KOTOPOI MBI CTOJKHYJINCEH B YCIOBUSX 3aMETHOTO
pocTa unciaa norpebuteseii, Oblyla HU3Kas HANEXKHOCTH XpaHeHUs WH(MOPMAIUU Ha JMCKOBBIX
HaKOMUTEIAX. DTO TPOUCXOMNIIO Garomaps HeHaleXK HOCTH allapaTHLIX U MPOTPAMMHBIX KOM-
MOHEHTOB BbIYUCINTENbHON ycTanoBKu. [lockonbky mobas wHpopManms, 3anucantas BO BTO-
pUYHON TaMsaTH (TTPOrpaMMBl WM JaHHBIE), TpEIcTaBiseT coboil OBEIecTBIEHHOe pabouee
BpeMs MHOXKeCTBa JIUI, TO Hpolafanue WHPOPMAIWK SBISETCS OYEBUIHON KPYIMHOW MoTepeil
UHCTUTYTA.

C mesnbio yMeHbIenust BEpOSITHOCTU TOTepu WHPpOpMAIn 6blla MPEanpuHsTa pa3paboTka
KOMTIIIeKkca porpaMM [11], KoTopeiil mo3BoIISa 6Bl BBITOIHATL pe3epBHOE KOMMpOBaHue (B TOM
qricsie WHKPEMeHTalbHOe KOMMPOBAHE) N BOCCTAHOBIIEHNE TIOM TOIHBIM KOHTPOIEM KOMIITIEKCa
KOITUPOBAHMWSI. D TO MIOIZKHO OBIIIO 03HAYATDH, YTO KOMILIEKC TTPOTPAMM KOIMHUPOBAHUS 3aITy CKAJICS
apromaruuecku. [Ipu 3anycke cucrema coobiana, Kakoil THIT KOMUPOBAHUS HEOOXOMMMO BBITION-
HUTH ceronus. [y BbIMOMHEHWS onepalny pe3epBHOTO KONUPOBAHWS WJIM BOCCTAHOBIIEHUS He
TpeboBaiics KBaIUPpUIMPOBAHHBIN MCTIOTHUTENB. J[10600 COTPYIHUK, KOTOPBIH yMesl CTaBUTH
JEHTHl Ha MarHuTO(OH, MO BBITIOITHATE JItOObIE Olepallni: MporpaMMa caMa coodlaia, Kakie
JEHTHl HAJO0 CTaBUTh, U KOHTPOIMPOBaAJIa MPAaBUIBHOCTL yCTaHOBKU. Bo BpeMs BBIOSTHEHUS
TeX WM WHBIX Olepalnii Bejcs MPOTOKOI, IO KOTOPOMY MOYKHO ObIJIO BOCCTAHOBUTH HE TOJIBKO
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crieHapun paboTHl B 3KCTIEPUMEHTE, UTO OOYCIIOBIMBAIO MaKCHMaJTbHOE MCIOTb30BaHNE BCEX
TMOCTYTTHBIX B TO BpeMS TIEHTPaIM30BAHHBIX KOMIIBIOTEPHBIX PECYPCOB.

bomnbimioe 3Hauenne mpunaBaioch pa3paboTKaM MPUKITATHBIX MPOIPAMMHBIX CHCTEM, KOTO-
pBle TTpencTaBIasnn coboit Habophl TPOTPaMM, ONTUMU3NPOBAHHBIE TIO 3aHTMAEMBIM pecypcaM 1
CTeTeHnn YCTOMIMBOCTH TIO OTHOIIEHUIO K cOOSIM 060pyNOBanms. DTHU CHCTEMBI PeaTn30BLIBAIIN
3aKOHYEHHBIE TTPOCTHIE CIIEHAPUN, KOTOPhIE JIeTKO (POPMYIUPOBAINCH B COMEPKATEITHHBIX Tep-
MWHaX, KaK HallpuMep, HUKeCTemyomInii.

1. [Ipuem mopunm 5KCIEpUMEHTAIBHBIX JTAHHBIX € JIMHUYW CBS3H.

2. 3amnmuch TpUHATON TOPIUHU MAaHHLIX Ha MAarHUTHYIO JIEHTY.

3. Bamuce, TpPUHATON TOPIUHN TAHHBIX Ha INCK.

4. ObGecnieuenre CHAXPOHU3AIINN TOIH30BATEINLCKON MTPOTPaMMbl 0OpabOTKU MaHHbIX.

5. llepexon x mynkTy 1.

3nmech mpennonaraeTcs, YTO MOKeT ObITEH (a MOKET W He ObITh) 3allyIiena MoTb30BaTelLCKast
mporpaMMa, KoTopas mMeeT BO3MOKHOCTEH CUMTHIBATDH dKCIIepUMEHTaTbHBIE MTaHHBIE C MUCKa 1
obpabaTweiBaTh nx. Cunxponnsamnus TpebyeTcs, YToObI TPEMOTBPATUTH 06pabOTKY OMHUX U TeX
JKe MaHHBIX 6oJlee OTHOTO pasa.

Host peanusanum Takux clieHapreB ObLIO pa3paboTaHO HECKOIBKO MPUKITAIHBIX CHCTEM, KO-
TOpBIe TIPENOCTABIIANN PA3TUIHBIN 10 00BEMY CEPBUC IS SKCIEPUMEHTAaTOpa, BMeCTe € TeM,
OHW TIOTPEOIANN pa3Hble NONN MEeHTPAIN30BaHHBIX PECYPCOB B COOTBETCTBUU C TTPENOCTaBIIs-
embiMu Bo3MoxHOCTAME [6]. Takum obpasom, umesicst MOBOJLHO MIUPOKUIl BLIGOP MpPOrpamM,
KOTOpBIE MOTJIN OBITH NCHOIB30BAHBl B KOHKPETHOM dKcriepumMenTe. Onun u3 MpUMepOB UCTIOTE-
30BaHUsl EHTPAN30BAHHON KOMIILIOTEPHOI HHGPACTPYKTYPhI IpUBENneH B [7].

B nepuon 1980-1981rr. cramo oueBumHO, 4TO Hanbolee Y3KUM MECTOM TEHTPATN30BAHHBIX
KOMITLIOTEPHBIX PECYPCOB CTajla MOATOTOBKA U OTiIaaKa mporpaMm. OcHOBHA Macca TporpamMMm
HabmBaslach Ha TepdoKapTax M BBOMMIACH B MAIIMHY TTOCPENICTBOM CHENMAILHOTO YCTPONCTBA
BBOoma tnepdorapT. C IPyroll CTOPOHDLI, B SKCHEPUMEHTAX IOBOILHO IMIHPOKO UCIIOIL30BAIINCD
3TTIEKTPOHHBIE CPENICTBA OTOOpakKeHWs — MUCIIEN, KOTOPhle B OCHOBHOM OBITH TONMKITIOUEHBI K
vunn-Marmmuaam Kiracca CM. Bee st o6cTosiTennbeTBa cTuMyInpoBain pa3paboTKy JTOKAITLHON
repmuHaiabHoil cetn [8]. B kauecTBe KoHTpOILIEpa JTOKATBHON TEPMUHAILHON CETU UCHOJIB30-
Basach IBM CM-4, Kk koTopoi 661710 TONKITIOYEeHo HECKOIBLKO NeCITKOB TepMIHAIIOB. [epMuma-
JIBI MOTJIN TIOMKTIOYATHCS Ha YHAJTEHUN O HECKOITBKNX COTE€H METPOB IO MBYM BUTHIM IMapaM,
YTO MO3BOJIMIIO YCTAHABINBATE TEPMUHAIBI TaM, /i€ OHU ObIIN HeoOXonuMbl. BakHas ocoben-
HOCTH TEPMUHAIILHOW CHCTEMBI COCTOSIIa B TOM, ITO 1000 TepMUHAII MOKHO OBIIO JOTUUECKH
HOMKITIOUNTEL K onHoil u3 meckonbkux DBM: EC-1030/1, EC-1030/2 u CM-4. Dro no3sossiio
TOTOBUTH W OTIAXKWBATh IPOTPpaMMbl 1Tt HecKonbkux JBM, 6ykBasbio He BcTaBas ¢ MecTa.

OnnIT TpOrpaMMHBIX pa3paboTOK MPUBENT eCTECTBEHHLIM 00pa3oM K WCIOIB30BAHUIO CIie-
MUATLHON TEXHOJOIMH paspaboTKu GOIBIINX MPOrPaMM U IPOrpaMMHEBLIX cucTeM [9], KoTopast
mpuMeHsiach B pame pabor [5, 6, 8]. Texuonorus, momyunsiias Ha3Banue MeTaIPOrpaMMEPOBa-
HIS, TTO3BOJISET ONUCHIBATH apXUTEKTYPY OOMBINNX MPOTPAMMHBLIX CICTEM BHE 3aBUCHMOCTHU OT
HCIIOJTB3YEMBIX S3BIKOB TPOTPAMMUPOBAHMS 1 TUIOB MalllnH. B MeTanporpaMmMax UCnoiIb3yeTcs
TIATITE MUHAUMAJTBLHBEIT HaOOp OllepaToOpPOB: MTPOBEpKa, YCIOBHBIN MepexXor, Iepenada yIIpaBIeHns,
KOMMEHTAapPW, BLI30B MOANporpaMMbl. Takum obpa3oM, BecbMa IIPOCThIE CPENCTBA TTO3BOIISIOT
OTMCATH JIOTUKY CIHOKHBIX TPOTPAMMHBIX CHCTEM.

Cpenn mpouero oxaszajiach BeCbMa BayKHOM MpobiieMa MOITOBPEMEHHOTO XPAHEHWSI TEKCTOB
IporpaMM, ONUCAHUL ¥ MPOYNX MOKYMEHTOB Ha KOMNLIOTepHBIX HocuTensx [10]. Peun uner o
CIIEHApUN apXnBa B TPAAUIMOHHOM CMBICTIE: KOTMa HEOOXOMMMO 3alncaTh KaKne-TO TTPOT paMMbl
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o Orpannventoe MpOCTPAHCTBO Ha AUCKAX M B OMEPATUBHON TaMSITH TaKKe CUILHO 3aTPYI-
HSLITO TIepeHOC MPUKJITaIHbIX TPOrPAMMHBIX CPENICTB, KOTOPbIe ObIIM NOCTYITHBI, HallpuMep,

B CERN.

e Cepnesnoil mpobieMoil OblTa HaleKHOCTL PAGOTHI 000pYNOBaHis (MarHnTO(GOHOB, MIC-
KoBOMOB). EcTecTBenubl GBI 1 OMAceHWs B CBSI3W € HTUM TMOTEPSTH MPOIPAMMBbl WIII
TTaHHEBIE.

B smaumrennHoil cremenn Te ke MpobIeMbI OCTAINChL U € YCTAHOBKOW CIEMYIONIEH BBIUMCIIN-
TerpHON yeTanoBkn — komiiekca u3 nByx OBM EC-1030 B cepenmme 1977 roma. OTa ycra-
HOBKa mMesia 16 nuckoBomoB 1o 7.25 Mb xaxnbiil, 8 MaruuToGoHOB U Apyryto mnepudepuio.
Hast pasmertienns sToro obopynoBanus norpeboBanock nourn 200 KBampaTHBIX METPOB TTPOU3-
BONICTBEHHDLIX MOMEIEHNI, a IS TOIEPKAHUS YCTAHOBKI B pabOTOCTIOCOGHOM COCTOSTHUT OLIT
HeobxomnM Tpya 20 denoBek (MHKEHEPOB O 0GOPYIOBAHUIO, TTPOTPAMMIECTOB, OTEPATOPOB).
Berancnurensusiit kommieke na 6aze EC-1030 ncnonb3oBasics B KadecTBe TEHTPAIN30BAHHOTO
BBIUMCIUTETBHOTO pecypca B skcnepuMenTax o 1989 roma BKIFOUNTENHHO.

Ha nepBoix mopax mcmonb3oBaHms MAIUH TPETHLETO TOKOIEHNS B (PU3MIECKUX HKCIEPUMEH-
Tax TpeboBaJIOCh CO3MATh MPOTPAMMHO-ANIapaTHYIO 6a3y [ WCIOIb30BAHUS MAINH TaKOTO
KJacca TIpu TpoBenennn usMepennit. Tak, nias mepenayun MamHbIX U3 SKCIEPUMEHTATLHON yCTa-
HOBKH B IEHTPATM30BAHHYIO MAITUHY ObII pa3paboTaH CIeMnalbHblil TeTeKOMMY HITK ATTHOHHBIHT
KOHTPOJIIIED BBOMA/BBIBO/A, KOTOPBIN MO3BOJISII MOMKIOYAThL 10 16 SKCIepuMeHTalbHbIX yCTa-
HOBOK [1]. DTum miarom 6buta cosmana annaparThas 6asa nis Hagexuol csssu mexay EC DBM
n muan-OBM (CM-3, CM-4), koTopble SBIANINCH ONMEPAHOHHBIM HIIEMEHTOM BCEX YKCTIEPIMEH-
TAIBHBIX YCTAHOBOK. APXUTEKTYPHO TaKoe pellienne MO3BOIISIO MMETEH B COCTaBe HKCIEPUMEH-
TAIBHBIX YCTAHOBOK OTHOCHTENbHO MpocThie Munu-IBM. C mpyroft cTopoHbl, OTHOCHTENTHHO
TIOPOTOCTOSITIIE U CJIOKHBIE B OOCITYKWBAHUU YCTPOHCTBA, TakKne Kak BBICOKOCKOPOCTHDLIE 6O-
GuHHbIe MAarHHTOMOHDI, MUCKOBas TaMITh GOLIION eMKOCTH (0 TOMY BPEMEHH ), MOTJIN ObITh
CKOHTIEHTPUPOBAHDI Ha MEHTPATN30BAHHOM KOMIILIOTEpE.

Hss Toro, 9To6bI crenaTh KOMIBIOTEPHYIO MHPPACTPYKTYPY 6ojlee HaleKHON W Py Ke-
CTBEHHON O OTHOIIEHUIO K YeJIOBEKY, MPENIPUHIMAIICH pa3paboOTKn B 06IaCTH CHCTEMHOTO
MPOTPAMMHOTO O0eCIIeYeH s W allllapaTHON apXUTEKTYPHI.

Omnmoit 13 mepBLIX paboT MO MPOTPAMMHOMY 06eCTIeYeHnIo Ha MaIllnHaX TaKoTo Kiracca Oblia
MOTEPHUBATINS CYTIEPBU30pa (PE3UIEHTHON YacTH ONEPAIMOHHON CCTeMBI) [2].

Hns yBenmmuenus HageXHOCTH pabOTHI ¢ MarHuToQpoHaMU OBLT pa3paboTaH ClIennaTbHbIT
AITOPUTM, KOTOPDIN MPEMOTBPAIAIl MOTEPIO YKCTIEPUMEHTAITLHBIX JTaHHBIX MPU TOIABIISIOIEM
GOIBINTMHCTBE CIyYaeB alfapaTHLIX OMMMOOK Ha yCTPONCTBE W OMMOOK OflepaTopa: HEBEpPHOEe
MO3UIMOHUPOBAHUE JICHThI, HeBepHast 6obuna [3].

s moBbitiernst yaobcTBa paboThl ¢ BTOPUYHON TaMSTBIO Ha MMCKOBLIX HAKOTHUTESIX ObIT
peanm30Ban CIEMUAIbLHBI METOM MOCTYIa, KOTOPBIN O3B0 PACCMATPUBATL BTOPUIHYIO TTa-
MATEH KaK OOLIUHYIO ONEpaTUBHYIO MaMiTh ¢ IPOU3BOILHBIM mocTynoM [4]. O6Mmen manubiMu
MIPOU3BOMUIICS TTYTeM 0Opallennst K COOTBETCTBYIOMINM TOAIIPOTpaMMaM € TapaMeTpPaM.

HeobxommmocTh TOBLICUTEL KadecTBO WHTepdeica MeXTy YeTOBEKOM U KOMITLIOTEPOM TPU-
BeJio K pa3paboTke AMaloroBoll cucTeMbl [5], KoTopas sSBIIs/lach OCHOBHOI Ha MPOTSIKEHUN PSLIa
ner. B o1oil cucreme Obun mCmomb3oBanbl: Auanor waummupyeMbiii OBM (pexum "merio” ),
Habop 1abIOHOB MK OOpPA3IoB I TIOATOTOBKY TTPOTPAMM IOJIL30BATENel Ml 0bCITy KuBa-
HIS KOHKPETHOTO dKcmepuMenTa. CucTeMa MO3BOISIIA PEATN30BBIBATDL JMOCTATOYHO CIIOKHBIE
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(nnm oTHeNens) TEXHNYECKUMN TapaMeTpaMi Beerja Obiin, ecTh u 6ynyT. [Ipenverom obcy-
KIIEHUS] WM OMTUMUBAINN MOTYT ObITH JIMIIL CIOCOOBI MHTErPUPOBAHUS TAaKON YCTAHOBKW B
KOMIIBIOTEPHYTO NHPPACTPYKTYPY HHCTUTYTa (OTIETEHS ).

[lenTpanu3oBanHas KOMIbIOTEPHAs YCTAHOBKA TTpeqHa3HavYeHa He TPOCTO IJIs BIYUCIEHWH,
HO W 171 >PPEKTUBHOTO UCIIOIBL30BaHNUS ellle Gojlee MOPOTMX PecypcoB, 4eM OHa cama: CUH-
xpornukgorpona [INAD u pabouero Bpemenn uccienoBateneir [INAPD. Ilocnennee onpenensiio
BaKHYIO 0COOEHHOCTDH — IEHTPATNZOBAHHBI KOMIIBIOTED MCIOIb30BAJICS B NBYX peKUMax: s
00CITY KUBAHMSI SKCIEPUMEHTOB on-line 1 715 06BIYHOTO BBITIOTHEH NS 3aTaHUH B TTAKE THOM PEKH-
me. Pexxmm on-line Beerma 6n11 Gostee TpUOPUTETHLIM 10 CPABHEHUIO € OOBIYHBIM BLITIOTHEHTEM
3aJaHUN.

UcnonbsoBanme marmwiel 171 paboThl B on-line mpemmomarago, 9TO 3alyCKaacs KOMIIEKC
MPOTPaMM, KOTOPBIT MCIOTL30BAJICS IS KOHKPETHOTO (PpU3maecKoro skcrnepumMenTa. O6bramno B
3a/1a9y KOMIIJIEKCa BXONIIO:

® IIpueM I/IHqDOpMELHI/H/I C SKCHGPI/IMGHTELJIBHOfI YCTaHOBKU U 3allICh B MaCCOBYIO ITIaMAThb (KELK
IpaBnJio, Ha MaronTHBIE JIGHTBI);

® YacTUYHAS WM MojHas obpaboTKa mocTynatolleil nHGOpMaIlng;
e oToOpaKeHue JacTHBIX Pe3yIbTaToB.

3mech BaKHO OTMETUTH OOBEMDBI M MHTEHCHBHOCTH MOCTYIIEHUS SKCIEPUMEHTAILHON WH-
dopmarun. ITH BETNINHLI, KOHEYHO, BAPLUPOBAINCH B 3aBUCHMOCTH OT XapaKTepa DKCIEPH-
MEHTOB, OMHAKO BO MHOTHX CIYYasx O0hLeMBbI HCUUCISIINCH COTHAME MerabainToB B cy Tku. O6brd-
Hast TPOMOJIKUTENBHOCTL N3MePEHNil cocTaBisma oT 1-2 cyTok (oTianka n Kaaubposka) mno 20
cyTOK m boitee.

Huxe obcyiknatorcs OCHOBHBbIE TEXHOJOIMYECKUe MPOOIEMbBI U CIIOCOOBI UX MPEONOJIEH S,
KOTOpBIEe 9acTO 00y CITOBINBAINCH NMEIOIIINMCS TTOKOJICHNEM BBIUNCINTETLHON TEeXHUKT.

HepBbIe MAallINHbI TpPpEeTbhbero NNOKOoJIEHNA

Ocennpio 1973 roma 6bu1a ycramoniaena mamnna EC-1020 ¢ omepaTuBHON TaMSITBIO IIECThIE-
caT werhipe kunobaiita (KB). Ilpu weit 6uimo mBa muckoBoma mo 7.25 meraGaiita (MB) xa-
KIbIiA, deTbipe 606uHHBIX MarauTodona (24 MB na 606une), yeTpoiicTBo uTenus mepdoKapT,
YCTPONCTBO BLIBOMA Ha MEP(OKAPTHI, MOCTPOYHOE MedaTalollee yCTPoicTBo. Y cpeHeHHoe Ohl-
CTPONECTBIE Ha CMECH Olepalinil cocTapisiio okoso 20 Thicsy onepanuii B cekyuny. Umenacn
Huckosass Oneparmonnas Cucrema mst matmns Ennnoit Cepun (JIOC EC), xoropast comepxa-
Ja psi TPaHcasTopoB ¢ Takux s3bikoB Kak Poprpan, [1JI/1, COBOL u npyrue opnunapusie
IPOrPaMMIBle KOMIIOHEHTHI: BCEBO3MOKHBIE YTUINTEI, PEMAKTODP CBsA3ell (MocTponTerh 3amaq)
u T.oI.
OTmernM pobiIeMbl, CTOSBINE B TO BPEMH.

o Bepcus [HOC EC, ucnombsyemas B nepuwon 1973-1974 rr., 6bi1a citabo mpucrocobremna
NI paboThl ¢ DKCIEPUMEHTATBHBIMI YCTAHOBKAME IS IpHEMa U3MepPUTESLHON nHpOop-
Matui. B yacTHOCTH, UMeTICh OrpaHiYeHHbIe BO3SMOKHOCTH MO 06paboTKe TpephIBaHmi
OT HECTAHIAPTHLIX YCTPONCTB.
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HNEHTPAJIN30BAHHBIE KOMIIBIOTEPHBIE PECYPCbI
B OKCIIEPUMEHTAX
I10 ®N3UKE BBICOKUNX SHEPT'UN

A H. Tonxmr !, A.A. Opemxns 2, A.E. Illeserns °

BBenenmne

3mech MbI XoTen 6bI KPATKO OCTAHOBUTELCS Ha KITIOYEBBIX MOMEHTAX PA3BUTUS EHTPAJTIM30BAH-
HOMl KOMTBLIOTEPHOI MHPPACTPYKTYPHI B dKCIepUMenTax 1o (pusnke BhicOKUX suepruii (PBD)
[MUAD PAH. Ocobennoctn obecniegenmsi skcrnepumenToB PBD ¢ koMIbioTepHON TOYKHU 3pe-
HIS pacCMOTpeHbl HeonHoKpaTHo (cM. mampumep, P.M.bpayn n ap., TUUDP,1966,c1p.114-120,
H.E.Devies, 1976 CERN school of computing,p.161-172). B nybnukaiumsx, TOCBSIIEHHBIX KOM-
MBLIOTEPHBIM ACTIEKTaM aBTOMATH3AlNN HAY THBIX MCCIENOBAHNN, YaCTO 006CY K TAIOTCS KOHKPET-
Hble TEeXHWYeCKne 3a[adi W MeTombl mX petrenns. Celigac XOTeI0Ch Obl OTMETHUTDL BaXKHbIE
9Talbl B NOCTUKEHUN OBINEN TeTn, KOTOPYIO TIPECIeNoBalin Bce 06Cy K maeMble B 0630pe pabo-
THI, & UMEHHO: ToBBITIeHne Y(PPEK TUBHOCTN Y€JI0BEKO-MAIINHHLIX CHCTEM B 06paboTke HayIHON
nndopmariun na npumepe skcrnepumenToB B [IUAD no pusuke Buicokux smeprufi.

Bynem nmets B Bumy, aTo "moBbItIene >GPEKTUBHOCTU  BKITIOYaeT B cebsi MHOTHE KOMIIO-
HeHTHl. MaBIME clioBaMu, peds nneT 06 yBeandennn obbeMa peaibHo MOCTYITHBIX BO3MOKHOCTEN
1o mepepaboTKe HayIHBIX HAHHLIX TIPH TO JKe T MEeHbLIeN MeHe, KOTOpas MOKET BhIpaKaThCs
pas3IugHo:

® B YBEJIMYCHUN TEXHUYCCKUX 1 qDYHKHI/IOHELJIBHBIX BO3MOXKHOCTEN YeIOBEKO-MAITNHHON CH-
CTEMBI B IIEJIOM]

® B IIOBBIINCHNIT HaJeXKHOCTIL O60py,IIOBELHI/I}I " IporpaMMHOIO O66CH€q6HI/I}I;

® B YMEHBIIIECHUN KOJM4YeCTBa JINII, H€O6XOI[I/IMBIX JJIS TIOO 0€EP KaHm A pa6OTOCHOCO6HOFO CO-
CTOAHUA KOMIILIOTEPHOI'O KOMIIJIEKCA.

[Ipennosaraercs, 4To Mpy yIAyUIIEHUN OIHOTO MapaMeTpa CUCTEMBI OCTabHbIe OCTAIOTCS Ge3
U3MEHEHUN W MEHSIOTCS B HAlPaBIEHUN MOBBITIeHNS >(PPEKTUBHOCTH.

WcTounmkom HAYIHBIX TAHHBIX B S/I€PHO-(PU3TIECKOM SKCIEPUMEHTE SIBIISIIOTCS M3MEePUTEb-
Hble BKCIEPUMEHTalIbHble YCTaHOBKHU. {1 06paboTKM Ha NMEHTPaTN30BaAaHHBIX KOMIbIOTEPHBIX
MOIITHOCTSX MaHHBbIE MOT'YT MOCTYHATH MO JIMHUAM CBI3U WM CYUTHIBATHCS U3 BTOPUYHON ITa-
MSATH, Ky/la OHI ObLJIN 3alicaHbl paHee.

Ucnonb3oBanne MmeHTPalM30BaHHBIX KOMIBIOTEPHBIX PECYPCOB OOYCIOBINBAETCS OTHOCH-
TeJTbHO BBICOKON CTOMMOCTBIO BBIYMCIUTETBHBIX YCTAHOBOK M GOIBIINM KOJTUYECTBOM MOTPE-
6uTesteit, KoTopoe Konebaaochb B paznoe Bpems or 10 mo 200 uesnoBek. He BbI3bIBaeT cOMHEHUS,
YTO TEeHTPAJTU30BaHHbIE BBIUNCINTEIbHBIE YCTAHOBKN ¢ YHUKAJIBLHBIMU B paMKaxX WHCTUTYTa

Le-mail:lodkinan@pnpi.spb.ru
Ze-mail:oreshkin@pnpi.spb.ru
3e-mail:shevel@pnpi.spb.ru



