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1 Bne,n;eHne 

B rrocrre.n:m1e ro,n:hl B OI15II1 6om,moe pacrrpocTpaHeHIIe rrorry'IHJIH 
rrepcoHaJII,Hhle 8BM c apxn:TeKTypoii IBM PC, KOTOphle cTaJIH rrpn-
1\feIUITbCH B TOM 'IIICJie II .D:JIH yrrpaBJieHHH 3KCIIepIIMeHTaJibHhlMII ycTa
HOBKaMII. II8BM THrra IBM PC OTHOCIITeJibHO ,n::emeBhl, OTJIH'IaIOTCH 
BhlCOKOII Ha,n:e)KHOCTI,IO II rrpoI13BO.D:IITeJibHOCTI,IO, illilpOKIIMII B03MO)KHO

CTHMII .D:JIH IIO.D:KJIIO'IeHIIH rrepmpepIIHHhlX ycTpOHCTB, 'ITO II o6ycJIOBIIJIO 
BhlTeCHeHIIe IIMII MIIHII- II MI1Kpo-8BM .n:pyrilx TIIIIOB, paHee IICIIOJib30-
BaBIIIIIXCH B q>Il3Il'IeCKIIX 3KcrrepI1MeHTax. llrrH rro,n:KJIIO'IeHIIH KpeiiToB 
KAMAK K IBM PC B Jia6opaTopmr H.n:epHhlX rrpo6rreM OI15II1 pa3-
pa6oTaHhl KOHTporrrrep1,1 II IIHTepqieiiCHhle rrrraThl KK009/IIK009[1] II 

KK012/IIK012[2], xapaKTepHoii oco6eHHOCTbIO KOTOphlx HBJIHeTCH OT
cyTcTBile rropTOB BBo,n:a-BhlBO,n:a - Bee orrepaIIIIII no yrrpaBJieHIIIO KOH
TporrrrepaMII BhlIIOJIHHIOTCH rrocpe,n:CTBOM o6pameHIIH K H'IeHKaM rraMHTII 

C 3a,n:aHHhlMII q>Il3Il'IeCKIIMII a.n:pecaMII. 
Bo3MO)KHOCTII II8BM 3Ha'II1TeJinHO pacmI1pI1JII1Cb c co3,n:aHI1eM 06-

meI1HCTI1TyTCKOII ceTII ETHERNET, o6rra.n:aromeii 6orr1,moii nporrycK
Hoi'I cnoco6HocT1,ro, KoTopaH 061,e,n:IIHIIJia MOIIIHhle 8BM IIeHTparr1,Horo 

II rra6opaTOpHhlX Bhl'IIICJIIITeJibHhlX IIeHTpoB (main-frame) II 6orr1,moe 
KOJIIl'IecTBO II8BM II c.n:errarra pecypchl IIeHTpaJibHhlX MamIIH (SUN, 
VAX, II T.rr.) .n:ocTyITHhlMII .n:mr II8BM. 

KaK rrpaBI1Jio, B Ka'IecTBe orrepaIIIIOHHoii cHCTCMhl ,n:JIH II8BM IBM 

PC I1cnorr1,3yeTCH MS-DOS (B TOM 'IIICJie B 3KcrrepuMeHTax). 8Ta OC Ha
pH.n:y c orrpe.n:erreHHhlMII .D:OCTOIIHCTBaMII (6oJibillOH Bhl6op nporpaMMHOro 

06ecrreqeHI1H, npOCTOTa) IIMeeT II pH.n: He.n:ocTaTKOB, rrraBHhlMH II3 KOTO
phlx, Ha Ham B3rJIH.D:, HBJIHIOTCH o.n:Ho3a,n:a'!Hhlll pe)KIIM pa6oThl II IIJIO
XM nporpaMMHM COBMeCTIIMOCTI, C orrepaIIIIOHHhlMH CHCTeMaMII MaillIIH 
main-frame, KaK c VAX/VMS, TaK I:I c UNIX-no.n:o6HhlMI:I OC. KaK crre.n:

CTBIIe B03HIIKaIOT rrpo6JieMhl npII Heo6xo.n:IIMOCTII opraHII30BaTb pacrrpe

.n:erreHHYIO o6pa6oTKY .n:aHHhlX. 
TaKoro po.n:a npo6rreMhl OCJIO)KHHIOT pa6oTy Ha KOMIIbIOTepax, ocy

IIICCTBJIHIOIIII:IX c6op ,n:aHHhlX I:I ynpaBJieHI:Ie npOBe,n:eHI:IeM 3KCnepI:IMeH
TOB Ha q>II3I:I'IeCKI:IX ycTaHOBKax. Bo-nepBhlX, O.D:H03a,n:a'!Hhlli pe)KIIM pa-

6oThl IIPIIBO.D:I:IT K TOMY, 'ITO KOMilbIOTep CTaHOBIITCH He.n:ocTyneH .D:JIH 
.n:pyrou pa60Thl, ,n:a)Ke ecJII:I ero MOIIIHOCTII 3aBe.D:OM0 .n:ocTaT0'IH0 .D:JIH 
rraparrrreJibHoro BhlITOJIHeHIIH HCCKQJII,KI:IX 3a,n:a'I. Bo-BTOphlX, 3a'IaCTYIO 

CJI0)KHYIO o6pa6oTKY .D:aHHhlX rrpI:IX0.D:IITCH IIp0B0.D:I:ITI, Ha TOH )KC Ma

illIIHe, K0T0paH ocymeCTBJIHCT c6op ,n:aHHhlX, II0CK0JibKY opraHII30BaTb 



3cpcpeKTIIBHhlH ofo.teH ,naHHhlMII c MOIIUlhlMlI neHTpaJThHhltm 3BM B paM

Kax OJlH03a,naTIHOll CIICTeMhl CJIO)K.110. Eorree Toro, B 3TOM CJIY'Iae B o.n

HY 3a,naqy rrpmeo,n:IITCH BCTpaIIBaTb JIOrIITiecKII He3aBIICIIMhle q>YffKUIIII 

- HarrpIIMep c6op JlamniIX, me o6pa60TKY II KOHTpOJib 3a rrapaMeTpatm 

ycTaHOBKII. CIITya!lIIH eme 6orree ycJIO)K.IIHeTCH, eCJIII ycJIOBIDI · rrpoBe

,neHIIH 3KcrrepIIMeHTa Tpe6yroT, TIT06hl HCCKOJibKO rrepcoHaJThHhlX 3BM 

B3aIIMo,nellCTBOBaJIII ,npyr C ,npyroM. 

l1crroJib30BaHIIe MH0ro3a,naTIHoro pe)KllMa pa6oThl rro3BOJIHeT 6orree 

3cpcpeKTIIBHO IlCIIOJib30BaTb pecypchl 3BM, yrrpanmnomen 3KCIIepIIMCH

TOM. CymecTnyeT HeCKOJibKO rrporpaMMHbIX rraKeToB .u:rra OC MS-DOS 

II CaMOCTOHTeJibHhlX orrepanIIOHHhlX CIICTeM, JIMerommc TaeyIO B03M02K

H0CTb - MS-Windows, DesqView, OS/2, pa3JIIIqHbie napIIaHThl OC 

UNIX. HaII6orree rrpIIBJieKaTeJibH0 B 3TOM cIIIIcKe BhlrJUJJUIT UNIX

rro,no6Hhle oc C me pa3BIIThlMII cpe,nCTBatm .U:JIH 1rnoro3a,naTIHOll MHO

roIIOJib30BaTeJibCKOll pa6oThl II ,nrra B3aIIMo,necTBIIH c ,n:pyrIIMII 3BM, a 

TaK2Ke xopornen COBMeCTIIMOCTbIO C orrepalllIOHHbIMII CIICTeMatm M0IIJ;

HhlX MaIIIIIH main-frame. 

MbI IICIIOJib30BaJIII JJ:JIH pa6oTbl B 3KCIIepIIMeHTe HCKOMMepqeceyro 

UNIX-rro,no6Hyro OC FreeBSD. Pa3YMeeTca, B CIIIICKe KOMMepqecKIIX 

orrepalllIOHHhlX CIICTCM M02KHO HallTII oc, 6orree rro,nxo,namyro .r(JIH pa-

60Thl B 3KcrrepIIMCHTe. O,n:HaKO KOMMepqecKIIe orrepanIIOHHhle CIICTeMhl 

necbMa ,noporII - TaK, HarrpIIMep, OC QNX-4, opIIeHTIIponaHHaa Ha rrpn

MeHeHIIe B 3a,naqax peaJibHOro BpeMeHII, CTOIIT OKOJIO 2500 ,n:oJIJiapoB. 

2 Pacrrpe,n;eJieHHe ,n;ocTyrra K KOHTpOJIJiepaM KK012 
Me)K,n;y rrpo:a;eccaMH 

K rrrraTe IIK012 Mo2KeT 6bITb rro,nKJIIOTieHo ,no 7 KOHTporrrrepon 

KK012. · 11mr BhlIIOJIHeHIIa KOMaH,nhl KOHTporrrrepoM Heo6xo,n:IIMo o6pa

TIITbca (rrpoTinTaTb/3aIIIIcaTb 6anT/crrono) no orrpe,nerreHHOMY a,npecy 

B 3oHe a,npecon rrrraThl IIK012. 3oHa a,npecon rrrraTbI 3aHIIMaeT 32KB B 

cpII3IITiecKOM a,npecHOM rrpocTpaHCTBe II3BM. Ha.no cKa3aTb, TITO B oT

JIIITIIIe oT MS-DOS, B KOTopon IIOJib30BaTeJibCKaa 3a,naqa pa6oTaeT He

rrocpe,ncTBeHHo c cpII3IITieCKIIMII a,npecatm IIaMHTII, 3a,naqrr B OC UNIX 

ncer,na pa6oTaroT n BIIPTYaJibHOM a,npecHoM rrpocTpaHcTne. Ilo3ToMy He

o6xo,nlIMhl ,D;0IIOJIHIITeJibHhle ycII.JIIIH, TIT06hl IIOJiyTIIITb ,n:ocryrr K orrpe

,nerreHHOMY lplI3IITieCKOMy· a,npecy. 

, ,O6bITIHhlft crroco6 pa6oThl c arrrrapaTypoft B OC UNIX·- nocpen

CTDOM CIICTeMHhlX 3aIIpOCOD-06pam;emm: K ,npaHBepy yCTpOllCTBa. nrra 
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KOHTpom1epa KK012 M02KeT 6bITb ucrrorrb1onaH .npai'rnep cpu11P:-1ecKoi'1 rra

M11TII ( crreunaJibHbIII cpai'm / dev / mem). II pu 3TOM 06parn.em1e K 1auaH

HOMY aupecy cpI13Il'IeCKOII rraM11TII BhIIIOJIH1!eTC11 rrocpeJlCTB0:\1 II03IIUIIO

HIIponamrn c n"ocneuyrorn.ef1onepaune:i'11am1cu/qTeHna 1n crreunarrbHoro 

cpai'ma. OuHaKO xapa1ncpHoe npeMa IlbIIIOJIHeHII11 CIICTCMHbIX 1arrpocon 

(o6parn.emn1: K upai1:ncpy) cocTarraeT oKono 1 Mc1, n TO npcua 1rnK rrpn 

HerrocpeJlCTDeHHOM o6palll,CHIIII K lpll3!1'-ICCKIIM aupccaM rra1rnTI1 1\102KHO 

pa6oTaTh .c 6nmrnMn KAMAK Ha una rropauKa 6b1cTpec (5-10 11Kc, n 

1an11CIIMOCTII OT ncnoJib3YCl\10rO pe2K1nrn). 
B pa1pa60TaHHOl\I Haun rrouxo.ne nca pa6oTa c KOHTporrrrepa:-.m KA

MAK ocyrn.ecTn.TiacTca no roTOBHOCTII. 3To o6ycnonncHo KOHKpeTHbI

MII 1auaTia:MII no yrrpan.rremno arrrrapaTypoi'1 KAI\IAK Ha ycTaHonKe 

MIOCIIMH[3]. O6c.rry)KIIBaHnc npepbmaHni'1 c Tpc6yeMbil\l npe!\1cHe11 pe

aKunn 10 MC II 6oJiblliC Mmi:-:cT CIIMJJIIIponaTbC11 pa6oTOII no roTOBHOCTII 

C nOMOlll,bIO ClirHaJIOB CIICTCMHOrO TaIIMepa C '-IaCTOTOii 100 fu. EcJIII )KC 

Hco6xounMa pa6oTa no npep1,mamrnM c rapainuponaHHbil\1 npcueHcl\l 

peaKUIIII MeH1,rne 10 MC, TO rpe6yeTca HanncaHnc cncunamnnponaHHO

ro upa11nepa KAMAK. 
Ilna Toro, '--!To61,1 1n6e)[.;:aT1, CHII2Kemrn c1rnpocTn pa6oThI c KOHTporr-

rrepoM, Mhl BHeCJIIl He3Ha'--IIITCJihHhie II3MeHeHII11 B aup~ oc (110uncpn

unponaH upaftnep naMHTH, uo6anneH crreuua.TibHhlII cpai'm / dev / camac), 

Il pe3JJihTaTe KOTOpbIX CTa.TIO B03M02KHhlM OT06pa2KE'HIIC cpII3Il'-IeCKIIX 

aupecon nrraThI IIK012 n BIIpTya.rrbHoe aupecHoc npocTpaHCTBO 1aua•m. 

B rrocneum1x nepcnax FreeBSD MO)[mo 06011Tnc1, n 6e1 110uncpmrnunn 

aupa, IIOCKOJibKY upaftnep rraMHTII no3BO.TI11CT OT06pa)[{aTb JII06bIC qm-
3Il'--ICCKIIC aupeca B aupecHoe npocTpaHCTBO 3a)la•m, 0}lHaK0 uo6aBJICHIIC 

cneunanbHoro cpaftna / dev / camac uaeT HCKOTophle npcnMyrn.ecTna npn 

Ha3Ha'--!eHIUI rrpan uocTyrra K arrrrapaType KAMAK. · 
Ilpu TaKOM IIOJlXOJlC nocrreuonaTe.TihHOCTh pa60ThI C KOHTpo.rrncpol\l 

crreuyrorn.aa: 1auaqa rro.rr1,1ona Tena OTKphlBacT cpai'm / dev / camac II BbI

rroJIHHeT CIICTCMHhIH 3arrpoc mmap(). 3TOT 3arrpoc OT06pa)[rnCT cpI13Il'IC

CKIIe aupeca 1maThl IIK012 n o6rraCTb 1auaqu, no1nparn.a11 nnpTya.TihHhIII 

aupec Haqana aupccHoro mma 1maT1,1. Ilocnc 3Toro, o6pa:ruaacb K 11•1ci'1-

KaM rraM11TII B yKa3aHHOM aupeCHOM OKHC, 1aua•rn M02KCT ynpaB.TI11Tb K0H

TJ)OJIJiepoM. Ilpn 3TOM CKOpOCTh o6pa:ruemrn TaKaa )K(' I~aK npn pa60T(' B 

MS-DOS. Ilocrre BhlnonHemrn Heo6xounMhlX orrcpauni'1 c KOHTporr.rrepm1 

13.uecb 11 .uanee BpeMeHa np11BO.UllTCll .un11 AT386DX-25Mf'n 
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cucTeMHhlii Dhl30!3
1
munmap() OTMemreT oTo6pa)KeHue II .n:enaeT a.n;peca 

KAMAK He.n;ocTyIIHbIMII mm: 1a.n;aqrr_ 

IIocKO!IbKY FreeBSD l\1Hor01a.n;a'IHaJI cncTeMa, rrpn o.n;HonpeMeHHoii 

pa6oTe HeCKOITbKIIX 1a.n;aq D03MO)KeH rrepexnaT ynpannemrn, rrpnno.n:a

IllIIll K HerrpanmibHoii rrocne.n:onaTenbHOCTII orrepauuii KAMAK. Tnm1q

Hbni rrpmiep: n1,16op KpeiiTa 1 1a,n:aqe1i A, DbI6op Kpe:iha 2 1a,n:aqe1i B, 
o6MeH 1a.n;aqe1i B c 6noKoM D Kpe1iTe 2, o6MeH 1a.n;a•1e1i A c 6noKOM D 

KpeiiTe 2 DMeCTO 1. 1Ina IICKITIO'IeHIUI TaKoro po.n:a KOH<pnIIKTHhlX CII

TyaUIIii O.D:HODpeMeHHO C Dhl30DOM cpyHKUIIII mmap() ycTaHanmrnaeTCH 

6rroKrrponKa (file lock), .n:enaIOIUaJI HeD03MO)KHhlM 0To6pa)KeHI1e a.n;pecon 

KAMAK Ha .n:pyryIO 1a.n;aqy. TaKIIM 06pa10M, 1a,n:aqa, rrony•nrnmaa 0To-

6pa:iKeH11e, 11crron1>1yeT KAMAK D MOHOIIOJibHOM pe:iKIIMe - .n;pyrne 1a

.n:a•m, KOTOphlM Tpe6yeTCH pa6oTaTb c anrrapaTypo:ii KAMAK, 6y.n;yT 

HaXO.D:IITbCH D COCTOHHIIII O:iKIIL(aHIIH .n:o Tex rrop, IIOKa 1a,n:aqa, IIMeIOIUaJI 

OTo6pa:iKeHIIe, He OTMeHIIT ero rrocpe.n;CTDOM Dhl30Da cpyHKUIIII munmap() 

II He CHIIMeT 6JIOKIIpODKy. 

lina DhlHCHeHIUI DJIIIHHIUI 1arpy3KII orrepaunoHHOH CIICTeMhl Ha CKO

poCTh pa6oThl 1a,n:aq, ucrroJib3JIOIDIIX KAMAK, 61,1na HanucaHa TecTo

DaJI rrporpaMMa. Ilpu 1anycKe ee D MS-DOS cpe,n:HHH cKopocT1> 'ITeHIIH 

cnona .n;aHHhlX II3 Kpe1iTa KAMAK cocTamma tread = 3.5µs (.n:na rronyqe

HIIH Im.n;a lICIIOJih30DaJICH TpaHCITHTOp Borland c++ v3.l). IlpII pa6oTe 

3Toii :iKe rrporpaMMhl D OC FreeBSD D OTCJTCTDIIII .n:pyrIIX noJib30Da

TeJibCKIIX 3a,n:aq IIOJIJ'IeHO tread ~ 3.4µs. lianee, napanJieJibHO C 3TOH 

3a,n:aqe1i 3anycKanoc1> .n:o 5 pacqeTHhlX 3a,n:aq (Whetstone test). EcnII 

3a,n:aqaM 61,1n HaJHa'!eH paDHhlH rrpIIopnTeT, TO rrpoueccopHoe npeMa .n;e

nurroc1> MC:iK.D:Y HlIMII paDHOMepHo, rrpII'IeM HaKJiaL(Hhle pacxo.n;hl Ha pa-

6oTy caMOH oc npaKTII'IeCKll OTCJTCTDODaJIII ( tread = 6.8µs npII OL(HOH 

pac'IeTHOH 1a.n;aqe, tread = 10.2µs rrpII .n;nyx, II T.,n:.). IlpII IIODhlmeHIIII 

rrpIIopIITeTa IICIIOITb3JIOIUen: KAMAK Ja,n:aqII npeMH tread yMeHbillaJIOCb 

DIIJIOTb .n:o MIIHIIMaJibHOro 3Ha•IeHIIH 3.4 µs. 

3 IlporpaMMHOe o6ecrreqenn:e ,ll;JUI pa60Tbl C K0H
Tp0JIJiepaMH KK012 rro.n; OC FreeBSD 

lina pa6oThl c KOHTponnepaMII KK012 D OC FreeBSD anTopaMII 

D paMKax OIIIICaHHOro Dhlme rro.n;xo.n:a HaIIIICaHa 6II6JIIIOTeKa HII3Koro 

ypoDHH, .n:onycKaIOIUaJI D TOM 'IIICJie ucnoJib30DaHue no.n: MS-DOS. Ha 

6a1e 3TOii 6II6JIIIOTeKII HanucaHbl II a.n;aIITIIpODaHhl 113 pa6oTaDmlIX no.n: 

MS-DOS nporpaMMhl, Heo6xo.n:IIMhle .n:na npone.n;eHIIH 3KcrrepnMeHTOD Ha 
ycTaHODKe MIOCIIMH. Cpe.n:11 mix: 
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WR - rrporpaMMa .n:na DII3Jan1>Horo KOHTpona 3a Ha6opoM cneKTpa. 

OHa II03DOJIHeT KOHTponnponaTb OCHODHhle napaMeTphl TeKJIUero Ha6o

pa (rronHoe n cpaKTnqecKoe npeMH Ha6opa, 'IlICJIO co6hlTIIH II yponeH1> 

cpoHa no npeMeHHhlX rucTorpaMMax), npono.n;IITh rrpe.n:napIITeJihHJ!O o6-

pa6oTey HaKannnnaeMhlX cneKTpOD (nonyqeHIIe 3aDIICIIMOeTII <pJHKUIIII 

IIOJIHpII3aUIIII OT npeMeHII, 6bleTpoe cpypbe-npeo6pa30DaHIIe npeMeHHO

ro eneKTpa), II 0To6pa)KaT1> TeKJIUee eoeToHHIIe Ha6opa D rpacpIIqeeKOM 

DIIL(e. rpa<pll'IeCKaJI IIH<pOpMaUIIH OT06pa)KaeTeH Ha MOHIITOpe, ynpaDJIH

eMOM 6noKoM KAMAK. 

RUNHOST - naKeT nporpaMM II 6II6nnoTeKa, JHII<pIIUIIPYIOIUaJI pa-

6oTy e 6ycpepHhlMII HaKOIIIITeJIHMII. <l>ynKUIIeii: qTeHIIH II3 3TOH 6u6JIIIO

TeKII IIOJih3JIOTeH nee nporpaMMhl, KOTOphle Herroepe.n;eTDeHHO e'!IIThlDa

IOT HaKonneHHhle erreKTphl II3 6noKon KAMAK. Cpe.n;II nporpaMM 3TOH 

rpynnhl - 3anyeK· Honoro ·Ha6opa, npIIoeTaHODKa/npo.n;oIDKeHIIe Ha6opa, 

nonyqeHIIe eTaTIIeTIIKII Ha TeKJillIIil MOMeHT, 3aIIIIeb Ha6paHHhlX eneK

TpOD D cpairn .n;aHHhlX. 

SDM - nporpaMMa .n:mr IIHTepaKTIIDHoro ynpanneHIIH 6noKaMII KA

MAK, cpopMIIpJIOillIIMII Tpn:rrep .n:na JanIIeII eo6hlTIIH D eneKTp (II3-

MepeHIIe e'!eTHbIX xapaKTepIIeTIIK .n;eTeKTOpOD II KpIIDhlX 3a.n;ep2KaHHhlX 

conna.n;eHnii:, n1,16op noporon cpopMIIponaTeneir, n1,16op 3a,n:ep2KeK, yeTa

HODKa pa3nII'IHhl.X pafioqIIX pe2KIIMOD). 

IloMIIMO eneI{IIanII3IIpODaHHhlX .n:na pa60Thl D 3KenepIIMeHTe, TaK

)Ke HaIIIIeaH pa.n: nporpaMM o6mero Ha3HaqeHIIH - L(JIH TeeTIIpODaHIIH 

KOHTponnepon, pa6oThl D pe)KlIMe "pyqnoro KOHTponnepa", DhlIIOJIHe

HIIH o.n;IIHo'IHhlX KOMaH.n; n Kpeii:Te KAMAK, II T.n. 

Bee rrporpaMMhl II 6II6JIIIOTeKa HII3Koro ypoDHH HaIIIIeaHhl Ha H3hlKax 

c II c++. 

4 OrrbIT pa60Tbl B 3KCIIepHMeHTe 

Ha yeKopIITene JI5III 61,1na rrpone.n;eHa cepIIH µSR-3KenepIIMeHTOD, D 
I 

KOTopoii: ynpaDJIHIOIUaJI II3MepeHIIHMII 3BM pa6oTana no.n: OC FreeB-

SD. OIIhlT pa6o,Thl no.o;,Tnep.n;IIJI npenMJIUeeTna IIenoJibODaHIIH UNIX

rro.n:o6Hoir oc Ka.K Ha CTa.n;IIII no.n;roTODKII K 3KerrepIIMeHTaM, TaK II DO 
I u 

DpeMH npone.n;eHIIH II3MepeHIIII: 

B cIIny Toro, qTo n UNIX-no.n;o6Hoir OC 60JI1>moe DHIIMaHIIe y.n;e

naeTca Me2KJa.n;a'!HoMJ o6MeHy, HaIIIIeaHIIe pa3Hopo.n;HhlX Ja.n;aq 3Ha

qIITeJihHO yrrpomaeTca. B MS-DOS nII6o npIIxo.n;IITCH IIeKyeeTDeH-
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HO o6'be,J]JIHHTb BCe pa3HOpo.n:HI,Ie 3a,l.l;a'III B O,l.l;HOll rrporpaMMe, JIII-

60 IIplIXO,l.l;IITCH IIIICaTb pe31I,l.l;eHTHhle rrporpaMMbI IIJIII IICIIOJib30BaTb 

KBa31I-MHoro3a.n:a'lHhle Ha.n:cTpoiIKII Ha.n: OC Tuna Desq View HmI MS

Windows). 

KpoMe Toro, Mhl IIOJIY'IIIJIII B03M02KHOCTb 3q)cpeKTIIBHO IICIIOJib30BaTb 

.D:JIH o6pa6oTKII .n:aHHbIX MOIIIHbie ueHTpaJibHhle 8BM JI5IIIa. Pa3yMeeT

cH, 3TO M02KHO c.n:enaTb II rro.n: MS-DOS, HO rro.n: UNIX 3TO .n:enaeTcH 

ropa3,l.l;O ecTeCTBeHHee II 6hlCTpee, IIOCKOJibKY B oc IIMeIOTCH CTaH.n:apT

Hhle II xoporno pa3BIIThle cpe.D:CTBa Me2KMaIIIIIHHOro B3aIIMO.n:eikTBirn. 

TaK2Ke CTaJIO B03M02KHbIM · rrpoBO,l.l;IITb orrepaIIIIII no KOHTPOJIIO II 

yrrpaBJieHIIIO 3KCIIepnMeHTOM C JI106oro IIO,l.l;KJIIO'leHHOro K ceTII TepMII

HaJia - T .e. rrpaKTII'leCKII II3 JII06oiI TO'IKII IIHCTIITyTa. TaK, HarrpIIMep, 

.n:e2KypHaH CMeHa 3KcnepnMeHTaTopoB M02KeT BbIIIOJIHHTb 06hl'lHble orre

paIIIIII no yrrpaBJieHIIIO arrrrapaTypoiI Ha ycTaHOBKe, B TO BpeMH KaK CB0-

60,l.l;Hble OT CMeHhl q)II31IKII MoryT IIOCMOTpeTh, KaK n.n:eT Ha6op crreKTpoB, 

C'llITaTb II o6pa6oTaTb .n:aHHhle, n T .rr. 

Xo'leTcH oco6o rro.n:'lepKHYTb, 'ITO TaKoiI nyTo M02KeT oKa3aTbCH Bhl

ro.n:HhlM B TOM 'lIICJie II ,l.l;JIH 3KcnepnMeHTOB C TH2KeJibIM on-line pe2KIIMOM 

- cKopocTb o6MeHa c main-frame 200 K6/c .D:JIH UNIXa .n:onoJibHO 3aypH.n:

HM, .n:a2Ke npII 3Ha'lnTeJibHOtt 3arpy3Ke ceTII II ueHTpaJibHbIX 8BM. Ilpn 

TaKOll CKOpOCTII o6MeHa BbirO,l.l;Hee nepe.n:aBaTb co6IIpaeMyIO IIHcpopMa

IIIIIO .D:JIH on-line o6pa60TKII Ha MOIIIHhle IIeHTpaJibHhle KOMIIbIOTep1,1, 'ICM 

Harpy2KaT1, o6pa6oTKOiI rrpoueccop ynpaBJIHIOIIIeiI 8BM. 

5 3aKJIIOqeHHe 

Mcnon1,3onaH1Ie OC UNIX Ha II8BM, ynpaBJIHIOIIIeiI 3KcnepnMeH

ToM, .n:aeT pH.n: npelIMYIIIeCTB no cpanHeHIIIO c MS-DOS: 

a) Pa3BIITbie cpe,l.l;CTBa oc ,l.l;JIH ynpaBJieHIIH 3a,l.l;a'laMII II ,l.l;JIH IIX B3a

IIMO,l.l;ellCTBIIH 3Ha'lnTeJibHO 06ner-qa10T pa3pa60TKY rrporpaMMHoro o6ec

ne'leHIIH .D:JIH npone.n:eHIIH 3KcrrepnMeHTOB. 

6) MHoro3a,l.l;a'lHbill MHoronon1,3onaTeJibCK1IiI pe2KIIM .n:aeT 3KcnepII

MeHTaTopaM 6oJibIIIYIO rII6KOCTb npn npone.n:eHIIII 3KcnepnMeHTa (pa-

6oTa c HeCKOJibKIIX TepMIIHaJIOB, napanJieJibHOe BbIIlOJIHeHHe HeCKOJibKIIX 

3a,l.l;a'l II T .II.). 

n) ConMeCTIIMOCTb OC yrrpaBJIHIOIIIeiI 8BM c OC MOIIIHhlX KOMIIbIO

TepoB·main-frame, a TaK2Ke pa3BIIThle cpe.n:cTBa Me2KMarnIIHHoro B3anMo

.n:eiicTBIIH B oc UNIX II03BOJIHIOT 3cpq)eKTIIBHO IICIIOJib30BaTb B 3KCIIepn

MeHTe IIeHTpaJibHhle KOMIIbIOTephl B on-line pe2KIIMe 6e3 .D:OIIOJIHIITeJib-
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HbIX 3aTpaT Ha Mo.n:epmnaunro o6opy.n:onamrn (Ha cymecTnyroIIIHx m1-

HIIHX CDH3II) II 6e3 pa3pa60TKII CIICIIII!plPICCKoro rrporpa.r.n.rnoro o6ecrre

'leHIIH. 8To, n cnoro 0-qepe.n:1,, II03DOJIHeT CHII3IITb Tpe6onam1H K II8Bl\I, 
yrrpanJIHIOIIICII 3KCIIepnMeHTOM. 

r) Ilpn,ncrron1,3onamm KOHTporrnepon KK012 n oT06pa2KeH1111 a.rcpec

Horo OKHa KAMAK B BIIPTYaJibHble a.n:peca 3a.z:ca-q11 CKopocTb BhlIIOJIHe

HIIH orrepaIIIIII KAMAK TaKaH-2Ke, :i_,:aK n MS-DOS. Kpo.r.w Toro, TaKof1 

cnoco6 pa60Thl .rcenaeT HCHY)KHbIM HarrIIcam1e .rcpaii:nepa II II03BOJIHCT 

HarrncaT1, 6II6mrnTeKy mnrmro yponHH .rcmr pa60Thl c I~AMAK. rrpIIro.rc

HYIO KaK .Z:CJIH OC UNIX, TaK II .D:JIH OC MS-DOS. 

AnTophl IIcnon:1,3onarrII orrncaHHbIII rro.n:xo.n: Ha ycTaHonKe l\UOCIIMH. 

Ei:,ma rrpone.rceHa ceprrn 3KcnepmieHTon Ha ycKopIITen:e JI5III OM5IM. 

OIIhlT pa6oTbI IIOKa3aJI Ha.rce2KHOCTb II y.n:o6CTDO TaKoro no.n:xo.n:a. 

B 3aKJIIO'leHIIe aDTOJ)hl C'lIITaIOT CBOIIM rrpIIHTHbU.1 .n:onroM II06Jia

ro.n:apIITb B.B.Mnn1rna 3a KOHCJJibTaurm rro ycTaHonKe OC FreeBS.D. 

r.B.Can'lyKa 3a rroMOIIIb n rro.n:.n:ep2KKY n pa6oTe n AS.1Ion61mona 3a 
ueHHhle coneThl. 
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