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·Bae.t\eH1t1e 

CepeAl'IHa 8Q~x roAOB OTMe4eHa B o6nacrn 1'13Mepl'ITeilbHblX _l'I yripaBmHOIJ.\l'IX 
Cl'IC;rE'l~ peailbHoro' BpeMeHl'I c1aHO.BI1eH1'1eM HOBOro Me>K.qYHapOAHoro CTaH,QapTa Ha. 
oTKpblTbre MamcTpanbHO-MOAYilbHbre, 6icTeMbr . .: t:TaHAapTa VIVI_Ebus '(Versa Bus 
Module Eurocard) (1 ]. · · · · · · · · ' 

. 8 . HaCTORlJ.lee apeMR HOMeHKilaTypa •,1'13Aeill'IH KOMMep4eCKOro, 
npOMblWileHHO~O l'I BOeHHoro 1-1cnonHeHl'IH, ·abmyc:KaeMblX B CTaHAapi-e VMEbus, 
4p~;rnbl4aHHO' pa3Hoo6pa3Ha. 3TO 4eHTpa.nbHble npo4eccopbl ·1-1 MOAYill-1. riaMRTl-1, 

' npo_4eccopb1 ,41-1cppoa9H o6pa6oTKl'I . c1-1rHanoa, < KOHTponnepbl · pa3Il1'14Hbrx_ 
• HaKOriHTeileH . 1-1 • l'IHTepcpeHCOB, . rpaq:>1'148CKl'le KOHTl)OI1I1epb1;· ' MOAYill-1 
BBOAa!o6pa6oTKl1 1'1306pa)t{eHl'IH, . pa3Ill14Hble' ceTeBble . KOHTpOililepbl,. LIA·n •. AL.In, • 
MOAYill-1' Al'ICKpeTHoro BBOAa/BblBOAa; 11; MHorpe ,i:ipyroe. npOAYK41'1R psi,i:ia .q:Jl'lpM ' 
c~prn¢11¼1'1POBa·Ha Ha Bbl[JOil!·feHl'le rpe6oaaHiilH o6opOHHblX cl'aHAapTOB {MILSPEC 

.High Temp/High Shcick,,Low Weight/Low Power, 155~ 1-1 AP-) · . . . . 
' n1-1Aepcrao VMEbu'i;; onpeAeilReTCH CileAYIOIJ.\l'IMl'I cpaKTopaM1-1: . 

. •Hafli-141-'le npOMblWileHHblX' CTciHAapTOB Ha VMEbus (1 ], ee aprnreKTYPHl:?IX. 
AononHei-H1H VSB (IEEE 109q);.VMS (IEEE 1132, IEC 823); VIC (ISO/IEC 26.11458) 
[2] 11 KOHCTpyrn1B HOO i-lsrionHeH11e (EapoMexaHl'IKa); . · • ' . . . , 

• •npo4eccopHaH .. He3asi.1c1:1MOCTb (1-1cnoI1b3YfOTCH .• 60.nee AElCHTW' Tl-1':JOB 
npo4eccopoa - MC680x0, T800, R3000/R4000, _MC88000, VAX; 88000/88100, 
AMD29xxx, i386/i486,· i860/i960,· .MIPS, ·SPARC, ALPHA/HP Pl..- 'RISC' 1-1 AP-), 

.Ham1411e cne41-1aI11t13lt1pOBaHHb1X HenareHTOBa,HHblX. ·HHTepcpeHCHblX 6lt1C . '1t1 .. 
WltlpOKoro Ha6ppa nep1-1cpep1t1HHblX 6VIC; . . . '· . . . . '. . . 
' •BblCOKaH _npo_~3BOAl'IT8IlbH()CTb (AO 47-,M6a/h/c np1t1 32°paapRAHblX cnopax 11' 
6onee so· M6aH-r/c np11. 64-pa3pflAHblX CilOBax);· . ·. . ' .. · . ' ' 

•·HaI11'141t1e 6onbworo' 41-1cna .. Me)t{CltlCTeMHblX 'HHTepq:>eHCHblX MoAyneH, 
npaKTl'l4eCKlt1 . co BCElMl-1 . pacnpocTpaHet-jHblMl-1 . naparmeilbHblMl-1' l'I 
nocneiAPBaTeilbHblM11 LIIHTepq:>eHcaM1t1; · · · . · · 
1
• •· •·•HaI11t141-1e . 6onbworo o6beMa c:1t1creMHoro • 1t1 np1t1KI1aAHoro · nporpaMMHoro 
o6ecne4eHnH (onepa4l10HHble _CltlCTeMbl MHOrn3aAa4Hble lt1 peailbHOfO BpeMeH1t1'. • 
c:0CT8Mbl ,cAnP lt1 npOlt13BOACTBeHHOro ynpaaI1eH1t1R); ,·. . . -: . I ••. · .• •. ' ' •• 

. •nocrnRHHOe pa3Blt1Tl-1:eoVME?us (np1t1HRTa HOBaR cney1t1¢1t1K~41t1~ 1992 r; Ha 
-64-pa3pHAHOe pacw1t1peH1-1e B. 6U l'ICndI1HeH1t1lt1· 1-1 32-pa3pRAHOe pacw1t1peH1t1e B 
· 1-1cno.nHeH1t1>1 3U, BeAYTCR pa60Tbl . no CTaHAapTi-13~4"1"1 cpeACTB.1 o6ecne4eHlt1R; 
6ecnepe60HHOH pa60Tbl VME-c1t1CTeMbl np1t1 BKilto4eH1t11t1/0TKill04eH1t11t1 MOAYileH. "1 
T.A.); ' ' . ' ·, . ' ',. . ' : ' . 

.• •HaKOnileH •. 60I1bWOH. onblT np1t1KI1aAHblX ·Hay4HblX. lt1 ·npOMblWileHHblX 
np,1t1MeHeH1t1i1; B TOM. 41t1CI18 B 06nacr1:1 RAepHOH .: 3Hepr~Tlt1Klt1 . 1t1 . q:Jlt13lt14eCK~X 
1t1ccneA0BaHi-1i1. .. r · ·: ·, . •. . , 1• · • • • • , , · 

• ' I .. ~ ' - '. l _._ \ ' ' 

· ·. 8 HaCTORlJ.lee apeMR a 'Pocc1t11t1 1 ciaHAapT, VMEbus ycnewHo BbITeCHReT 
CTaHAapr KAMAK [3]. C OAHOi1 ci-opoHbl, 3TO o6ycnosneHo erq nepe41t1CI1eHHbIM1t1 · 
AOCTOl'IHCTBaMH;·a CApyroi1 CTOpOHbl-PRAOM o6beKTl'IBHblX HeraTltlBHblX. cpaKTopoa, 

'CBR3aHHblX,c pachaAOM C3B 1t1 ynaAKOM OTe4eCTB8HHOi1°0TpacI11t1 np1t16opocTpoeH\.1R 
1,1 cpeACTB asT0Marn3a41t11t1 (cM., Hanp1t1Mep, [4]). C MoMet-tTa nofl~neH1t1R cTa°HAapTa 
VMEbus B P.OCC!t1lt1 CI10)t{lt1Il0Cb
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HeCKO[lbKO' KOI1IleKT\.1ROB;. aKTltlBHO pa60TalOIJ.\"1X B 
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3TOH o6nacrn. 0AHl'IM "13 TaKltlX KOI1I1eKT1t1BOB HBilHeTCR Hl..lnlll Oltlrlltl. C 1993 r. B 
HU,nltl pa3pa6oTaH PRA 6a30BblX c1t1creM B CTaHAapTe VMEbus, K0TopbIe nern1t1 B 
OCHOBY COJAaHl'IR pa3Ill'l4HbIX KOMnileKCOB AilH 3aAa4 aBTOMaT1t13a41t11t1 q:Jlt131t14eCKlt1X 
3KCnep1t1MeHTOB. 

8 AaHHOH pa6oTe AaeTCR on1t1caH1t1e nporpaMMHO-TeXHlt14eCKOro KOMnneKca 
(nTK), npeAHaJHa4eHHoro AilR c6opa, 06pa60TK1t1, apx1t1a1t1posaH1t1R 1t1HcpopMa41t11t1, a 
Tarot<e nOAAep)t{Ki,1 nplt1HHT!t1R peweHltl~ a npo4ecce noArOTOBKltl 1t1 npoBeAeHltlR 
q:Jlt131t14eCKlt1X 3Kcnep1t1MeHTOB, CBR3aHHblX C lt1CCI1eAOBaH1t1eM 4enHblX RAepHblX 
peaK41t1H. noAp06HO paccMaTp1t1BaeTcH·noAC1t1CTeMa KOHTpOilH 3HeprocHa6)t{eHlt1H 
3KCnep1t1MeHTa. 

HaaHaYeH1,1e 1,1 Tpe6oaaH1t1fl K nTK 

nTK npeAHa3Ha4eH AilR aBTOMaT1t131t1poaaHHOro c6opa, o6pa60TK!t1, 
oT06pa)KeH1t1H, apx1t1s1t1poaaH1t1H 1t1 AOKYMeHrnpoaaH1t1H 1t1Hq:>opMa41t11t1, nocrynatolJ.leH 
OT annapaTypHblX KOMnileKCOB (AK) lt1 o6CI1Y*lt1BatolJ.lero nepcoHaila, B XOA8 
noAroTOBKltl lt1 npoBeAeH1t1H' onblTa B COOTBeTCTBltlltl C 3aAaHHOH nporpaMMOH 
3Kcnep1t1MeHTa. Ha ocH0BaH1t11t1 peJyilbTaTOB 3Kcnpecc-o6pa6oTKlt1 nocrynatolJ.lltlX 
AaHHblX, C noMOlJ.lblO OT06pa)t{eHlt1H Kilto4eBblX pe3yilbTaTOB, ocylJ.leCTBilHeTCR 
lt1Hq:JOpM1t1poaaH1t1e PYKOBOACTBa onblTOM Ha nyHKTe ynpaBI1eH1t1H (nY) 0 3Tanax 
BblnOI1HeHlt15l nporpaMMbl 3Kcneplt1MeHTa lt1 BCeB03MO)t{HblX OTKilOHeHltlRX OT Hee. 

Cne41-1cp1t1Ka 3Kcnepl'IMeHTa (CM. p1t1c.1) no3BOI1HeT OTMeTltlTb CileAYIOlJ.lee: 
1) npltl Haillt141t11t1 60ilbWOro 41t1CI1a 06lJ.llt1X nplt13HaKOB Ka)t{AblH 3KCneplt1MeHT 

YH1t1KaI1eH lt1 onpeAeI1ReTCR: 
•MeCTOM npoBeAeH1t1R; 
•KOillt14eCTBOM lt1 Ka4eCTBOM ltlCCileAyeMblX MaTep1t1aI10B (o6beKTOB); 
•1t1cnOI1bJyeMblMlt1 MeTOA1t1KaM1t1 AilH 04eHKl'I pe3yilbTaTOB onblTa; 

2) nY 3Ha41t1TeI1bHO YAaileH OT OCHOBHblX lt13Mep1t1TeI1bHblX AK Ha pa6o4eH 
nilOlJ.laAKe (Pn) (nopHAKa 10-15 KltlilOMeTpOB). 
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P1,1c. 1. CTpyKrypa 30Hbl 3KCnep"1M8HTa 
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ll13MepvtTenbHbl8 Cv1CT8Mbl (ltlC) COCTOHT v13 AK. 3AeCb AK noHvtMaeTC>l 
wvipoKo. 3To MO>KeT 661Tb OTAenbHa>l aHanorosa>l v1nv1 l_\vtcpposa>l annapa-rypa, 
KpeliiT, Bbl4vtcnvtTenbHbllii KOMnneKC Ha 6a3e nepcoHanbHOro KOMnbfOTepa IBM PC 
v1nv1 HeKoTopa>l vix cosoeynHoCTb v1 T.A. KaK npasvino, npvt nposeAeHvtvt Tvtnosoro 
onb!Ta 6b!B8fOT 3a,QeliicTBOB8Hbl 30-35 AK, CO,Qep>K81.J..\v1X 300-450 v13MepvtTenbHblX 
KaHanos. OKono 60 vt3MepvtTenbHblX KaHanos o6ecne4vtBafOT Bb1Aa4y 
vtHcpopMal\vlvl B l_\vtcppoBOM BvtAe, 

CvtcTeMa 3HeprocHa6>KeHvt>l o6ecne4vtBaeT rapaHTvtposaHHoe 
3neKTponv1TaHv1e scex COCTaBHblX 48CTelii 30Hbl 3KcnepvtM8HTa. 

OTM848HHble oco6eHHOCTv1 cpvt3v148CKOro 3KcnepvtM8HTa onpe,Qen>lfOT 
cneAYfOI.J..\vte Tpe6osaHvt>l K nocTpoeHvtfO nTK: 

•KOMnneKC AOn>KeH COAep>KaTb cpeACTBa, o6ecne4vt88f01.J..\v18 HaCTpoliiKy Ha 
KOHKpeTHYfO KOHcpvtrypal_\vtfO nOArDTaBnvtsaeMoro onb!Ta; 

•CTpyK-rypa Cv1CT8Mbl AOn>KHa o6ecne4vt88Tb nocneAOBaTenbHOe 
ysenvt4eHvte 4vtcna AK, ynpasn>leMblX c nY; 

•yAaneHHOCTb v13MepvtTenbHblX CvlCTeM, OTCYTCTBvte nepcoHana Ha HvlX BO 
BpeMS'l npOB8A8Hv15l onb!Ta Tpe6yeT pa3pa60TKv1 npOTOKonos 838v1MO,QeliicTBv15l, 
06ecne4v1safOI.J..\vlX He TonbKo npvteM 3apervtcTpv1posaHHolii vtHcpopMal\vtvt, HO v1 
vtHcpopMal\vlvl O T8Ky'I.J..\8M COCTO>lHvlvl cpeACTB AK. 

CTpyKTypa nTK 

<PyHKL{UOHanbHaR cmpy«mypa 

Ha OCHOB8Hvlv1 nepe4vtcneHHblX Tpe6osaHvtlii MO>KHO Bb!AenvtTb cne,Qyf01.J..\v18 
OCHOBHbl8 cpyHKL_\vlvl nTK (CM. pvtc. 2): 

•ynpasneHvte npOL_\8CCOM cpyHKL\vlOHvtposaHvt>l nporpaMMHO-T8XHv148CKOro 
KOMnneKca v1 npOL_\8CCOM npoBeAeHvt>l v1cnb1TaHv1lii; 

•B38v1MOAeliicTBvte C conp>l>K8HHb!Mv1 KOMnneKCaMvt; 
•o6pa6oTKa nony4aeMolii vtHcpopMal\vtvt; 
•KOHTpOnb v1 AvtarHOCTvtKa COCT05lHv15l nTK; 
•KOHTpOnb napaMeTpOB Cv1CT8Mbl 3HeprocHa6>KeHvt>l; 
•HaKonneHvte, xpaHeHvte vtHcpopMal\vtvt; 
•v1Mv1T8l\v15l ycnosvtlii cpyHKL\vlOHvtposaHvt>l nTK; 
•BblnycK AOKYM8HT8l\vlvl; 
•HacTpoliiKa nporpaMMHO-T8XHv148CKoro KOMnneKca 

KOHcpvtrypal_\vtfO onb!Ta. 

4 

Ha KOHKpeTHYfO 

; 

I nTK I 

I 
noncHCTeHa nonCHCTCH!l nonCHCTeHa nonCHCTeHa 

ynpaeneHHSI 
olipaliOTKH conpA::CBHHA xpaHeHHSI 

HHcf!OpHaqHH. C CHCTeHaHH HHcf!OpHal\HH 

noncHcreHa noJlCHCTeHa noncHcreHa 
KOHTpOIISI napa-

HHHTal\HH HeTPOB 3HCDro- TeXHH'leCKOr.o 

cliali"'eHHII KOHTpOIISI 

PMc. 2. <t>yHKL\MOHanbH3fl CTpyK'rypa nTK 

npomo«on e3auModeiicmeun 

Arm AK, B C0CTaB K0T0pb!X BX0AvlT Bbl4v1CflvtTenbH85l TeXHvtKa, npeAn0>KeH 
YHvtcpv14v1posaHHbllii npoT0K0n 838v1MOAeliiCTBv15l C nTK. 3TOT npoT0K0n onpeAem:ieT 
cneAYfOI.J..\v18 o6naCTv1 838v1M0AeliicTBv15l: 

•o6MeH cnY)Ke6Holii vtHcpopMa4v1elii; 
•06MeH ynpasn>lfOL4elii vtHcpopMa4v1elii; 
•06MeH vtHcpopMa4v10HHb!Mvl coo6L4eHvt>lMvl. 

CnY)Ke6Holii vtHcpopMa4v1elii >lBn>leTcfl vtHcpopMa4v151 o cocTO>lHvtvt AK: 
•pe>KvtM pa6oTbl annapa-rypb1; 
•C0CT0>lHvte nporpaMMH0-T8XHv148CKv1X cpeACTB AK (KOMnneKTHOCTb, rorns/He 

rorns/He vtcnpaseH). 

Ynpasn>lfOL4elii vtHcpopMa4v1elii >lBn>leTC>l vtHcpopMa4vt>l, onpeAen>lfOL4a>l v13MeHeHvte 
COCT05lHv15l AK. 

lt1Hcj:JOpMa4v10HHble coo6L48Hl15l eCTb HenocpeACTBeHH0 A8HHble, KOT0pb!Mvl 
06MeHv1BafOTC>l AK npvi cpyHK4v10Hv1posaHv1v1 nTK. 

Cmpy«mypa mexHu'lec«ux cpedcme 

OCHOBOlii Bb!6opa CTPYKTYPbl TeXHv148CKv1X cpeACTB >lBvtnacb cospeMeHHa>l 
TeHA8HL\v15l noCTpoeHvtfl nporpaMMHO-T8XHv14eCKv1X cpeACTB o6pa60TKv1 
vtHcpopMa4v1v1, 38Knf048fOL485lC5l B o6beAvtHeHvtv1 3BM pa3nv14HOlii MOL4H0CTv1 B 
8,[lvlHYfO Bbl4v1CnvtTenbHYfO ceTb. B3avtMOAeliicTBvte K0MnbfOTepos B ceTvt 
ocyL4eCTBmleTC>l no M0J:!envt "KnvteHT-cepsep" [5]. KpoMe T0ro, Bb!6op TeXHv14eCKv1X 
cpeJ:!CTB nTK onpet:1en51ncR: 

•cne4v1cpv1Kolii 38,[184, pewaeMblX J:18HHblM KOMnneKC0M; 
•oco6eHHOCTbfO BXOJ:!HblXIBblXOJ:!HblX vlHTepcpeliicos AK. 
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Cne41-1cj:J111Ka Ja,Qa'-1 onpe,QeJlHeT Tpe6osaHl,1H KaK K COCTaBy TeXHl,1'-leCKl,1X 
cpe,QCTB (HaJll,1'-ll,1e Jla3epHoro npl-1HTepa, X-TepM1-1HaJlOB, OnTl,1'-leCKOro ,Ql,1CKa), TaK 1,1 
K xapaKTep1-1cT1-1KaM 4eHTpa11bHoro 
(6blCTpO,QeHCTBl,1e, o6beM naMHTl,1, 
BBO,Qa/BblBOAa). 

Bbl'-ll,1CJ11,1TeJlbHOro MOAYilH cepeepa 
Ha111,11..11,1e Heo6xo,Q"1MblX l,1HTepcj:>eHCOB 

V13 oco6eHHOCTeH l,1HTepcj:>eHCOB AK BblTeKatoT Tpe6osaHl,1H K cepsepy no 
6blCTpO,QeHCTBl,1to 1,1 HaJll,1'-ll,1to He06XO,Ql,1MblX l,1HTepcj:>eHCOB BBO,Qa/BblBO,Qa. 

OT,QeJlbHO CJle,QyeT OTMeT"1Tb He06XOA"1MOCTb o6ecne'-leH"1H 6ecnepe60HHoro 
n"1TaHl,1H nTK. 

O61.J..1aH cxeMa nTK np1,1ee.QeHa Ha p1,1c. 3. 

B HaCTOHI.J..lee speMH AilH 6blCTporo o6CJl,')Kl,18aH"1H MHOrD'-ll,1CJleHHblX 
KJ1"1eHTOB w1,1p0Koe np1-1MeHeH1,1e HaWJll,1 pa601..11,1e CTaH41,11,1 cj:>1,1pMbl SUN. npo,QyK41-1H 
,QaHHOH cj:>1,1pMbl 1,1~eeT nocTOHHHyto TeH,QeH41-1to K CHl,1)KeHl,1to CTOl,1MOCT1,1 np1,1 
pacw1,1peH1,11,1 B03MO>KHOCTeH no 6b1CTpo.QeHCTB"1to 1,1 o6beMaM sHewHeH 1,1 
oneparnBHOH naMHTl,1. KpoMe :noro, BblCOKa~ Ha,Qe>KHOCTb, MaJlble ra6ap1-1Tbl, 
W"1pOKl,1H cneKTp pea111,13yeMblX l,1HTepcj:>eHCOB, pa6oTa 8 onepa41,10HHOH C1,1CTeMe 
UNIX onpe.Qe111,1111,1 sb16op ,QaHHblX pa601..11,1x CTaH4"1H s Ka'-lecrne cepsepa. B 
Ka'-leCTse cj:>aH11-cepeepa 1,1 cepsepa 6a3 .QaHHblX nTK 1,1cno11bJyeTcH SPARC classic 
(RAM 32 M6aHT, HOD 1,3 r6aHT, 50 Mr4, SCSI, Ethernet, MOH1-1rnp c paJMepoM 
3KpaHa 17 AIOHMOB). 

AnH orn6pa>KeH"1H rpacj:>1,11..1ecKoH 1-1Hcj:>opMa41,11,1 no AK 1,1cnoJ1bJYtoTCH X­
TepM1-1HaJ1bl, s3a1,1Mo.QeHcTByto1.J..1i-1e c cepeepoM no ceTi-1 Ethernet. B c1,1crnMe 
1,1cnoJ1b3YtoTCH 2 X-TepM1-1Ha11a HOS FX19C+ c pa3MepoM 3KpaHa 19 AtoHMOB 1,1 X­
TepM1-1Ha11 HOS FX16C+ c 3KpaHOM 16 AtoHMOB. 

Heo6XO,Ql,1MOCTb npOTOKOI11,1pOBaH"1H pe3yJlbTaTOB 1,13MepeHl,1~ Tpe6yeT 
HaJll,1'-ll,1H B Cl,1CTeMe BblCOKOCKOpOCTHoro npl-1HTepa. ltlcnoJlbJyeTCH 4seTHO~ 
cTpyHHblH np1-1HTep cj:>1,1pMbl Hewlett Packard DESCJET 500. 

PeJyJlbTaTbl npoBe,QeHHblX 3Kcnep1,1MeHTOB He06XO,Q1,1MO xpaH"1Tb B apx1,1se 
AOJlroe speMH - AO 10 neT. AnH 3Toro BKilto'-leH s c1,1crnMy onn-i1..1ecK1-1H A"1CK PS -
58C008-1S, "1Meto1.J..1"1H SCSl-"1HTepcj:>eHc AilH CBH3"1 c cepsepoM. 

OCHOBHblM CBH3YIOI.J..ll,1M 3JleMeHTOM cepsepa nTK C conpH>KeHHblMl,1 AK 
HBJlHeTCH MarncTpa11bHO-MOAYJ1bHblH 6110K VME. ConpH>KeH1,1e KOHTpo1111epa VME 
06ecne1..11,1saeTCH MOAYileM VME-SBUS cj:>1-1pMbl National Instruments. 4epe3 Hero K 
cepsepy no,QCOe,Q"1HHeTCH 60JlbWl,1HCTBO AK. 

lt!C 3HeprocHa6>KeH"1H Ha Pn CBHJaHa c cepsepoM 1..1epe3 Mo.QeM 
nocpe,QCTBOM CTblKa RS-232. °CBH3b Me>K,Qy Mo,QeMaMl,1 06ecne1..11,1saeTCH no 
'-leTblpexnpoBOAHOH Jll,1Hl,11,1 co CKOpOCTbto 9600 60,Q. 

AilH coxpaHeH"1H pa6oTocnoco6HOCT1,1 KOMnJleKca np1,1 c60HX Cl,1CTeMbl 
3HeprocHa6>KeH1-1H ycTaHOBJleHa c1,1cTeMa 6ecnepe6oHHoro n1-1TaH"1H UPS-1200. 
UPS-1200 coxpaHHeT pa6orncnoco6HOCTb no,QCOe,Q"1HeHHblX ycTpO~CTB (cepsepa, 
KOHTpOililepa VME, OnT"1'-leCKl,1X A"1CKOB) 8 Te'-1eH1,1e 20 Ml,1H. nocne OTKJlto'-leH"1H 
3J1eKTpon1-1TaH"1H. 
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P1,1c. 3. CTpyK'rypa T8XHl1'-18CKl,1X cpe,qcTB 

npozpaMMHoe o6ecnel/eHue 

CTPYKTYPHO nporpaMMHOe 06ecne'-leH1-1e (no) COCTOl,1T 1,13 061.J..1eC"1CTeMHOro 1,1 
cj:>yHK4"10HaJlbHOro (np"1KJla,QHOro ). 

O61.J..1eC"1CTeMHOe no pea111,13yeT YH"1BepcaJlbHble cpyHK41,11,1 
(A1-1CneT'-lep1,13a41,1H npo4eccos, 83a"1MO,QeHCTB"1e C BHeWH1,1Ml,1 ycTpO~CTBaMl-1. 
ynpas11eH1,1e 6a30H ,QaHHblX, ceTesoe 83a"1MO,QeHCTB"1e 1,1 T.,Q.). B ere COCTaB BXO,QHT: 

•onepa41-10HHaH C1,1CTeMa Unix, BKJlto'-laH yrn111-1Tbl 1,1 1,1HCTpyMeHTaJlbH08 

nporpaMMHoe 06ecne1..1eH1-1e; 
•onepa41,10HHaH C1,1CTeMa peaJlbHOro speMeHl-1 OS-9; 
•ceTesoe no, 06ecne1..11,1sato1.J..1ee cosMecTHO c KOHTponnepoM Ethernet 

pea111,13a41,1to npoTOKOJlOB 83al,1MOAe~CTBl,1H yposHe~: 
1) cj:>1,131,11..1ecKoro 1,1 KaHaJlbHoro (IEEE 802.3); 
2) cernsoro 1,1 TpaHcnopTHoro (TCP/IP); 
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•CIIICTeMa ynpasneHI/IH peilH41110HHOCi 6a3oei AaHHblX Postgres; 

•MHorooK0HHaH rpacpw-iecKaH c111cTeMa X WINDOW SYSTEM cosMeCTH0 c 
61116n1110TeKaM111 Xlib, Xt Intrinsics; 

•3Il8M8HTbl rpacp1!148CKOro I/IHTepcpeeica Motif, pacw111pmOLl.\1/18 B03M0)KH0CTI/I 

X WINDOW III peanl!IJYtoll.\l!le 6onee YA06Hbtei I/IHTepcpeeic AilH pa3pa6oT41/1Ka 
rpacp1114ecKoro nporpaMMHoro 06ecne4eH111H. 

<l>yHK4IIIOHa!lbHOe no pean1113yeT HenocpeACTBeHHO cpyHK4111111 nTK (CM. 
pl!lc.2). OCTaHOBI/IMCH noAp06Hee Ha npl!IKilaAH0M no, Kacatoll.\8MCH 
HenocpeACTBeHH0 nOACI/ICT8Mbl K0HTp0ilH 3HeprocHa6)1{8HI/IH. s ero COCTaB BXOAHT: 

•nO K0HTpOilH COCTOHHI/IH T8XHl/l48CKI/IX cpeACTB, OCYL!.\8CTBI1HIOL!.\88: 
1) KOHTP0ilb pa6oTOcnoco6HOCTI/I TeXHl/l4eCKI/IX cpeACTB; 
2) nol/lCK He111cnpaBHOCTeei C T04HOCTblO AO Tl/lnosoro 3I18M8HTa 3aMeHbt; 

•nO ynpaBI18HI/IH 1/1 o6pa60TKI/I I/IHq:>OpMa4111111, OCYL!.\8CTBI1HIOL!.\88: 
1) ynpasneHl/le cpyHK41110Hl!lpOBaHl/leM nporpaMMHO-TeXHl/l48CKI/IX cpeACTB 

nOACI/ICT8Mbl; 

2) 3arpy3KY, I/IHlll4111a!11/13a4111to 1/1 HaCTpOCiKY scex K0Mn!leKCOB 3aAa4; 
3) CI/IHXpOHl/l3a4111to cpyHK41110HlilpOBaHI/IH scex K0Mn!leKCOB 3aAa4; 
4) B8A8Hl/le npoTOK0ila pa6oTbl KOMnileKCOB 3aAa4; 

5) pac4eT KOHTp0ill!lpyeMblX napaMeTp0B CI/ICT8Mbl 3HeprocHa6)KeHI/IH, 
cp111Kca4111to HapyweH111i1 B ee pa6orn B COOTBeTCTBl/11/1 C 3aAaHHblMI/I Kpl!ITepl!IHMI/I. 

C"1CTeMa 3HeprocHa6>K8Hl,1ff 

C111cTeMa 3HeprocHa6)KeHI/IH COCTOI/IT 1/13 CI18AYIOL!.\IIIX 3IleMeHTOB: 

•Tpex nepeABl/l)KHblX 3I18KTpOCTaH4111Ci (n3C) C BblXOAHOCi MOLl.\HOCTblO AO 
200 KST (n3C-200) AilH nl!ITaHI/IH n0Tpe6111rnneei Ha Pn; 

•nepeABl/l)KHOCi 3!18KTpOMexaHl/l48CKOCi ycTaHOBKI/I rapaHTl!lpoBaHHOro m1TaHllls:l 

(Yin) (B AByxarperaTHOM 111cnOI1H8Hllllll) cyMMapHOCi MOLl.\HOCTblO AO 100 KST 
(Yrn-50) AilH nlllTaHlllH n0Tpe6111Teneei Ha Pn; 

•Yin (B 0AHOarperaTHOM 111cnoI1H8Hllllll) C BblXOAHOCi MOLl.\HOCTblO AO 100 KST 
(Yin-100) AilH n111TaHllls:J n0Tpe6111rnneei Ha Pn; 

•ABYX n3C C BblXOAHOCi MOLl.\HOCTblO AO 100 KST (n3C-100) AilH nlllTaH~1s:l 
n0Tpe6111Teneei Ha nY; 

•ABYX CTa41110HapHblX aKKYMYils:JTOpH0-3apHAHblX CTaH4111Ci AilH noArOTOBKlll 
KlllCilOTHblX aKKYMYils:JTOpOB; 

•KlllCilOTHblX aKKYMYilHTopos rnna 12A-30, 6CT-180, 6CTK-135 AilH n111TaH111H 
ClllCTeM aBTOMaTlllKlll (KOI11'148CTBO He06XOA111MblX aKKYMYils:JTOpOB 3aB1'1ClllT OT 
KOHKpernoro 3Kcnep111MeHTa). 

CxeMa pacnonmKeHlllH 111 cpyHK4lllOHlllpOBaH1'1H ClllCTeMbl 3IleKTpOCHa6)KeHl/ls:l 
noKa3aHa Ha p111c. 4. 3AeCb 111cnoI1b30BaHbl CI18AYIOL!.\1'18 o603Ha48HlllH: 

•Pn3 - pacnpeAeill!ITeilbHbtei nyHKT 3IleKTp03Hepr111111; 

-nPn3 - nepeAB~1)KHOCi pacnpeA8Ill/lTe!lbHblei nyHKT 3IleKTp03Hepr111111; 

•Pll1-1n - pacnpeAeI1111TeI1bHbtei Ll.\lllT rapaHrnposaHHoro 3I1eKTpon111TaH111H; 

•Plll-S - pacnpeAeI1111TeI1bHbtei Ll.\lllT scnoMoraTe!lbHOro TexHonor1114ecKoro 
3I1eKTpon111TaH111H; 

•A6 - aKKYMYilHTOPHbte 6arnpe111; 
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•ASP - asToMaT BKilto4eHI/IH pe3epsa; 

•nT3 - n0Tpe6111Ten111 3IleKTp03Hepr111111 (BKilto4aH III AK). 

P111c. 4. 06ecne4eH111e 3HeprocHa6>KeH111eM 061,eKToB nY III Pn 

n111TaHl/le Pn3 OCYLl.\8CTBI1HeTCH nepeMeHHblM TOKOM HanpH)K8Hl/leM 380 s 1/1 
4aCTOTOCi 50 14. Pll\-1n MO)K8T 661Tb Janl/lTaH KaK HenocpeACTBeHHO OT n3C-200, 

TaK III OT Yrn 4epe3 ASP (s 3as111c111Mocrn oT nono)KeH111H nepeKnto4aTenH). Pll\-S 
Janl/lTblBaeTCH TOilbKO OT n3C-200. Pll\-1n I/IMeeT 16 BblXOA0B AflH nl!ITaHI/IH A6 

nOCTOHHHblM TOKOM HanpH)K8Hl/leM 12/24 S 111 16 BblX0A0B AflH rapaHrnpof;jaHHOro 
nl!ITaHI/IH nepeMeHHblM TOKOM HanpH)K8Hl/leM 400 S 111 4aCTOTOCi 50 14. Pll\-S I/IMeeT 
32 BblXOAa AflH TeXHOI10rlil48CKOro n111TaHI/IH nepeMeHHblM T0KOM HanpH)K8Hl/leM 

400 S 1/1 4aCTOTOCi 50 14. 
n111TaHl/le nPn3 OCYL!.\8CTBI1H8TCH nepeMeHHblM TOKOM HanpH)K8Hl/l8M 380 S 1/1 

4aCTOTOCi 50 14. Pll\-S 3anl/lTblBaeTCH OT n3C-100 111 I/IMeeT 16 BblXOAOB AilH 
n111TaHI/IH A6 nocTOHHHblM TOKOM HanpH)K8Hl/leM 12/24 S 111 16 BblXOAOB AilH 
TeXHOI10rlil48CKOro n111TaHI/IH nepeMeHHblM TOKOM HanpH>KeHl/leM 380 s 1/1 YaCTOTOCi 

5014. 

KOHTPOflb C"1CT8Mbl 3HeprocHa6>K8Hl,1ff 

KoHTpOilb CI/ICTeMbl 3HeprocHa6)KeHI/IH I/IMeeT pewatoll.\ee 3Ha4eHl/le B XOAe 

noAroTOBKI/I 1/1 npoBeAeHI/IH 3KCnepl!IM8HTa, noCKOilbKY COCT0HHl/le CI/ICT8Mbl 1/1 Ill06bte 
OTKilOHeHl/ls:J napaMeTpOB 3Il8KTp0nl/lTaHI/IH 0Ka3btBalOT Bill/lHHl/le Ha pe3y!lbTaTbl 

1/13MepeH111Ci. 

TO'IKU KOHmponR 

KoHTpOilb napaMeTp0B CI/ICTeMbl BeAeTCH B CI18AYIOL!.\IIIX T04Kax: 
1. sxoA Ym-100; 

9 



2. BxoA Yrn-5o; 
3. BblXOA Yrn-100 (BXOA Pll.\-rn); 
4. BblXOA Yrn-50 (BXOA Pll.\-rn); 
5. BxoA Pll.\-B; 
6. BblXOA Pll.\-rn; 
7. BblXOA Pll.\-B. 

Ha BXOAe Yrn-100 1,1 Yrn-50 KOHTpon1..1py10TCS'I cneAYIOIJ.\l-1e napaMeTpbl: 
•Hanw-11..1e 1..1 cpeAHeKBaApaTW-lHOe (3cpcpeKTl..1BHOe) 3HaYeHl..1e Hanps:i>KeH1,1s:i; 
•3HaYeHl..1e YaCTOTbl Cl..1HYC01,1AanbHOro Hanps:i>KeH1..1s:i; 
•cpl..1KCal.\l..1S'I nepeXOAa Ha n1..1rnH1..1e OT pe3epBHblX arperaTOB (Anfl HeKOTOpblX 

3KCnepl..1MeHTOB Tpe6ylOTCS'I AOnonHl..1TenbHO Yrn-100-1 1..1 Yrn-50-1, 
nOAC0eAl..1HS'leMble nocneAOBaTenbHO K Yrn-100 1..1 Yrn-50 COOTBeTCTBeHHO). 
KoHTponb ocylJ.\e'?"fBns:ieTCS'I no Ka)KAOH cpa3e nepeMeHHOro Hanps:i>KeHl..1S'I B 
npeAenax: 

•no Hanps:i>KeH1..110 sepxHl..1H npeAen ( 380 +.38) B; 
•no Hanps:i>KeH1..110 Hl-1>KHl..1H npeAen ( 380 - 19 ) B; 
•no yacToTe ( 50 ± 0,2 ) rl.\. 

Ha BblXOAe Yrn-100 1,1 Yrn-50 KOHTpon1,1py10TCH: 
•Han1,1y1,1e 1..1 cpeAHeKBaAparnYHOe (3cpcpeKTl..1BHOe) 3HaYeHl..1e Hanps:i>KeH1..1s:i; 
•3HaYeHl..1e YaCTOTbl Cl..1Hyco1..1AanbHOro Hanps:i>KeH1..1s:i; 
•Kp1..1Tl-1YHOe nponaAaH1..1e Hanps:i>KeHl..1H; 
•Harpy3Ka no MOIJ.\HOCTl..1 H.a arperaTax Yrn; 
•Cl-1HYC01,1AanbHblH Cl-1rHan MrHoseHHblX 3HaYeHl..1H Hanps:i>KeHl-1S'I (cpopMa 

Cl-1HYC01,1Ab1). 
KoHTponb OCYIJ.\eCTBns:ieTCS'I no Ka)KAOH cpa3e nepeMeHHOro Hanps:i>KeHl..1S'I B 
npeAenax: 

•no Hanps:i>KeH1..110 ( 400 ± 8 ) B; 
•no yacToTe ( 50 ± 1,25 ) rl.\; 
•no MOIJ.\HOCTl..1 cp1..1KC1,1pyeTCS'I nepeXOA Bbl We 100 KBT. 

Ha sxoAe Pll.\-B KOHTpon1,1py10Tcs:i: 
•Haf11,1y1,1e 1..1 cpeAHeKBaApaTl..1YHOe (3cpcpeKTl..1BHOe) 3HaYeHl..1e Hanps:i>KeHl..1S'I; 
•3HaYeHl..1e YaCTOTbl Cl-1HYC01,1AanbHOro Hanps:i>KeH1..1s:i; 
•Kpl..1Tl-1YHOe nponaAaH1..1e Hanps:i>KeH1..1s:i; 
•Harpy3Ka no MOIJ.\HOCT!,1 Ha l..1CTOYH1,1Ke nepeMeHHOro TOKa n3C; 
•Cl-1HYC01,1AanbHblH c1..1rHan MrHoseHHblX 3HaYeHl..1H Hanps:i>KeHl-1S'I (cpopMa 

Cl-1Hyco1,1Abl). 
KoHTponb OCYIJ.\eCTBnS'leTCS'I no Ka)KAOH cpa3e nepeMeHHOro Hanps:i>KeHl..1S'I B 
npeAenax: 

•no Hanps:i>KeHl..1IO ( 400 ± 8 ) B; 
•no yacToTe ( 50 ± 1,25 ) rl.\; 
•no MOIJ.\HOCTl..1 cpl..1KC1,1pyeTCS'I nepeXOA BblWe 100 KBT. 

Ha BblXOAe Ka)t(Aoro 1,13 pacnpeAen1..1TenbHblX IJ.\l-1TOB Pll.\-rn 1,1 Pll.\-B 
KOHTpon1..1py10TCS'I TOKOBble Harpy3Kl..1 no TPl-1Al.\aTl..1 ABYM nT3 no TpeM cpa3aM. np1..1 
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3TOM Ans:i Ka>KAOH cpa3bl Tpexcpa3Horo n1..1TaH1..1s:i onpeAens:ilOTCS'I pe>K1..1M xonocToro 
XOAa (o6pb1B COOTBeTCTBYIOIJ.\eH cpa3bl) 1,1 KOpOTKOe 3aMblKaH1..1e. 

/113MepumenbHafl cucmeMa 

lt1C BbInonHeHbl Ha 6a3e KpeHTa VME pa3MepoM C (seprnKanbH0e 
pacnono>KeHl..1e nnaT pa3MepoM 234 X 340 MM). OHl-1 HaXOAS'ITCS'I B noMelJ.\eHl..1S'IX 
pacnpeAen1..1TenbHblX IJ.\l-1TOB. PacnpeAen1..1TenbHble IJ.\l-1Tbl pa3HeceHbl Me>KAy co60H 
Ha paCCTOS'IHl..1e AO 15 KM, 1,1 6n1..1>KaHWl-1H IJ.\l-1T HaXOAl-1TCS'I OT nY Ha paCCTOS'IHl,11,1 
oKono 200 M. noApo6Ho COCTaB lt1C Ha nY np1..1BeAeH Ha p1,1c.5. CTpyKrypa KpeHTa 
VME lt1C Ha Pn orn1,1yaeTcs:i rnnbKO Kon1,1yecTsoM 1..1HTepcpeHcHb1x MOAyneH. 

Kpei!TVME WHH11 SCSI 
I I I 

~ 
VM-40 VCOM HOD FDD 

l 
. SPARC 

L"'"lass,l ... 

WHH11 VME 

KoHTpo11nepb1 ' / I \ \ , I \ \ 

I 
1 2 ... 5 

Ethernet 

P1..1c. 5. CocTaB AK s IIIC Ha nY 

M0Ayn1..1 VM-40 (npol.\eccop c apx1..1rnKrypoH MC68040), VCOM cocrnsns:i10T 
l.\eHTpanbHblH Bb1Yl-1Cnl-1TenbHblH 6noK MaKeTa, 06ecney1,1sas:i pa6oTy B 
onepal.\l-10HHOH cpeAe OS-9. 

MoAynb HOD (HaKon1..1Tenb Ha >KeCTK0M Al-1CKe eMKOCTblO 105 M6a~T) cny>Kl-1T 
Ans:! xpaHeHl..1S'I onepal.\l-10HHOH Cl..1CTeMbl OS-9 1,1 nporpaMM o6pa60TKl..1. 

MoAynb FDD (HaKon1,1rnnb Ha rn6KOM Al-1CKe) cny>t<l-1T Ans:! pa60Tbl B Cl-1CTeMe 
OS-9 c "floppy"-Al..1CKaMl..1. 

O6a MOAyns:i HOD 1,1 FDD noAKn10Ya10Tcs:i s c1..1crnMy Yepe3 1..1HrnpcpeHc SCSI 
MOAyns:i VCOM. 

ltlHTepcpeHc Ethernet MOAyns:i VCOM 06ecneY1..1saeT noAKn10YeH1..1e MaKeTa 
C1,1CTeMbl KOHTpons:i 3HeprocHa6>KeHl,1S'I K cepsepy nTK. 

ltlHTepcpeHCHble MOAyn1,1 (5 WT.) MaKeTa npeACTaBnS'IIOT annaparypy, KOTOpas:i 
06ecney1,1saeT KOHTpOnb yKaJaHHblX napaMeTp0B C1,1CTeMbl 3HeprocHa6>KeHl-1S1. 
AnnapaTHO MOAyn1,1 B3al-1MOAeHCTBYIOT c npol.\eCCOpHblM MOAyneM VM-40 
nocpeACTBOM Wl-1HHoro l-1HTepcpeHca VME. 
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KoMnneKc npozpaMM meKY114ezo KOHmponR cucmeMbt 
3HepzocHa6)l(eHUR 

KoMnrieKC BXO.Ql-1T B COCTaB OCHOBHoro pe)Kl-1Ma pa60Tbl nTK 1,1 COCTOl-1T 1,13 ABYX 
ocHOBHblX B3a1-1Mo.QeikTBy10~1-1x nporpaMM SOCKET 1,1 PARENT, 
cpyHK41-10H1-1py10~1,1x cooTBeTCTBeHHO Ha VM-40 1,1 SPARC classic. 

nporpaMMa SOCKET npe.QHa3HaYeHa .Qirn c6opa, nepBl-1YHOH 06pa60TK1-1 
1-1HcpopMa41,11,1 OT l-1HTepcpeC1cHblX MO.QyneC1 1,1 nepe.QaYl-1 ee B nporpaMMY PARENT. B 
COCTaB nporpaMMbl BXO.Q5lT pa3pa6oTaHHble .QpaC1sepbl l-1HTepcpeC1CHblX Mo.QyneC1, 
BblnOilH5llO~l-1X l-13MepeH1-1e KOHTp0Ill-1pyeMblX napaMeTpOB CL'ICTeMbl 
3HeprocHa6)KeHL15l. Bee .QpaC1sepbl pa60Ta10T B pe)KL1Me o6pa6oTKL1 npepb1BaH1-1H. 
KpoMe Toro, Bee .QpaC1sepbl peeHTepa6enbHbl, L1 no3TOMY Ka)K,QblH .QpaC1sep MO)KeT 
O.QHOBpeMeHHO pa6oTaTb c HeCKOilbKL'IML-1 l-1HTepcpeHCHblML1 MOAYil5lML1. ,QpaC1sepbl 
npe.QHa3HaYeHbl AI15l ynpasneHL-151 pa6oTOC1 L1HTepcpeC1cHblX Mo.QyneC1: 

•KOTpOI15l YaCTOTHblX xapaKTepL1CTL1K; 
•KOHTpOI15l BXO.QHblX TOKOB L1 Hanp5l)KeHL1H; 
•KOHTpOI15l BblXO.QHblX TOKOB. 
nepBL1YHa5l o6pa60TKa ,QaHHblX ocy~eCTBil5leTC5l B TeMne BBO,Qa L1HcpopMa41-1L1 

L1 COCTOL'IT B nepeKO.QL1pOBKe ycnOBHblX 3HaYeHL1H B peaIJbHble e,QL'IHL-1461 (TOK,1 B 
aMnepbl, Hanp5l)KeHL15l B BOilbTbl), pacYeTe cpe,QHeKBa,QparnYHblX (3cpcpeKTL1BHblX) 
3HaYeHL1H TOKa, Hanp5l)KeHL15l L1 noTpe6n5leMOH MO~HOCTL-1 . 

,Qn5l CB5l3L1 nporpaMM SOCKET 1,1 PARENT pa3pa6oTaH 6noK L1HL14L1aI1L1Ja4L1L1 
npo4eccos. B 3TOM 6noKe npe)K.Qe scero C03.Qa10TC5l L1HcpopMa4L10HHble KaHailbl, 
Yepe3 KOTOpble nporpaMMbl B3aL1MO.QeHCTBYIOT Me)K.Qy co6oC1. ,Qn5l 
paCCMaTpL1BaeMoro B3aL1MO.QeHCTBL15l - 3TO coe,QL1HL1TeI1bHblH y3en socket AI15l CB5l3L1 
c cepsepoM Yepe3 ceTb Ethernet. 

np1-1 HanL1caHL11-1 nporpaMMbl SOCKET 661I1L1 
L'IHCTpyMeHTailbHble cpe.QCTBa cpL1pMbl Microware, 
cpyH.QaMeHTailbHYIO YaCTb Professional OS-9: 

L1CnOilb30BaHbl 
cocTaBI15llO~L1e 

•CL'ICTeMHble nporpaMMHble KOMnOHeHTbl - .QpaC1aepbl L1HTepcpeC1cHblX MO.QyneC1, 
06ecneYl-1Ba10~L1X YTeHL'le KOHTpOI1L1pyeMblX ,QaHHblX, - HanL1caHbl Ha 5l3b1Ke Macro 
Assembler OS-9; 

•06pa6aTblBa10~1-1e nporpaMMbl L1 nporpaMMbl BBO.Qa HanL1caHbl Ha 5l361Ke 
Microware C, KOTOpblH 5lBil5leTC5l TOYHblM L1cnonHeHL1eM CTaH.QapTa K&R C 
pacwL1peHL1eM Berkeley UNIX. 

KpoMe 3TOro, 661IlL1 L1CnOilb30BaHbl 6L16I1L10TeKL1 no,QnporpaMM OT UNIX L1 
no.QnporpaMM, 06ecneY1-1sa10~L1X BblnOI1HeHL1e cpyHK4L1L1 51.Qpa peanbHoro speMeHL-1 
OS-9. 

nporpaMMa PARENT npe.QHaJHaYeHa .QI15l opraHL1Ja4L1L1 B3aL1MO.QeHCTBL15l nY 
L1 Pn, npL1eMa, apXL1BL1pOBaHL15l L1 OTo6pa)KeHL15l l-1HcpopMa4L1L1 0 COCT05lHL1L1 CL'ICTeMbl 
3HeprocHa6)KeHL15l nY L1 Pn s nepL-10.Q npose.QeHL-151 onb1Ta. nporpaMMa cocTOL'IT L-13 
cne.QylO~L'IX 6IJOKOB: 

•ynpasn5110~ero Mo.Qyn51; 
•MOAYI15l ynpasneHL-151 BJaL1MO.QeikTBL1eM nY L1 Pn; 
•MOAYI15l c6opa 1-1HcpOpMa4L1L1; 
•MOAYI15l OT06pa)KeHL15l napaMeTpOB CL'ICTeMbl 3HeprocHa6)KeHL15l. 
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nporpBMMa peanL13yeT cpyHK4L1L1 (no MOAYI15lM): 
•ynpaBil5llO~L1H MO.Qynb: 

- nepsoHaYanbHYIO 3arpy3KY L1 L1HL14L1anL1Ja4L110 nporpaMMbl: 
- npL1eM L1 o6pa60TKY K0.QOB JasepweHL-151 OT o6pa6aTblBalO~L1X nporpaMM; 
- 3asepweHL1e pa6oTbl nporpaMM6I; 

•MOAYilb ynpasneHL-151 B3aL1MO.QeHCTBL1eM nY L1 Pn: 
- npL1eM ynpasn,i10~L1X AL1peKTL1B OT nporpaMM K0HTpon,i XO.Qa l-1Cnb1TaHL1H_: 
- nepe.QBYY HacTpoeYHblX napaMeTpOB APYrL1M M0AYil>lM nporpaMMbl: 
- nepe,QaYy ynpaBil>llO~L'IX napaMeTpOB o6pa6aTblBBIO~L1M nporpaMMaM nTK: 

•M0AYilb c6opa L1HcpopMa4i-1L1: 
- npL1eM Maccvisa .QaHHblX OT nporpaMMbl SOCKET; 
- apx,1sL1posaHL1e nocTyna10~eC1 L1HcpopMa4L1L1; 

•M0AYilb OT06pa)KeHL15'l napaMeTpOB CL'ICTeMbl 3HeprocHafot<eHL15'l: 
- OT06pa)KeHL1e o6~ero COCTO>lHL-18 CL'ICTeMbl 3HeproCHa6)KeHL15'l; 
- OT06pa)KeHL1e napaMeTp0B C0CT0>lHL'l>l CL'ICTeMbl B 3a.QBHHOH TOYKe. 
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Peam130BaHbl ,QBa cpopMaTa n0Jlb30BaTeJlbCK0ro Jl1HTepcpe1ka C nporpaMMOiii. 
3TO cpopMaT OTo6pa>t<eHJl1s:l 061.4ero C0CT0s:lHJl1s:l CJl1CTeMbl 3HeprocHa6>t<eHJl1s:l 1,1 
cpopMaT OT06pa>t<eHJl1s:l napaMeTp0B C0CT0s:lHJl1s:l CJl1CTeMbl B 3a,QaHHOiii T04Ke. 

<l>opMaT OT06pa>t<eHJl1s:l 061.4ero C0CT0s:lHJl1s:l CJl1CTeMbl 3HeprocHa6>t<eHJl1s:l 
npe,Qocrnsns:ieT onepaTOpy J11HcpopMa41,1to o TeKY1.4eiii CTPYKTYPe c1,1crnMbl 
(pa60Tato1.4J11e Yfn-100 Jl1JlJl1 Yfn-50), 06 061.4eM C0CT0s:lHJl1Jl1 K0HTp0I1J11pyeMblX 
napaMeTp0B (BblXO,ll, 3a 3a,QaHHble npe,Qeflbl 0,ll,H0ro J.13 napaMeTp0B B T04Ke 
J11H,ll,Jl1l.\J11PYeTCs:l KpacHblM l.\BeToM), npe,Q0CTaBJls:leT B03M0>KH0CT6 ,Q0CTYna K 
,QOnOJ1HJ11TeJ16HOiii J11HcpOpMa41,11,1 no Ka>K,Qoi::i KOHTpOI1J11pyeMoi::i T04Ke. 

,Qns:i T04eK K0HTpons:i 1,2,3,4,5, np1,1 yKa3aHJl1Jl1 onepaTOp0M O,ll,HOi::i J.13 HJl1X, 
pacKpblBaeTCs:l 0KH0 OT06pa>t<eHJl1s:l napaMeTp0B C0CT0s:lHJ11s:l CJl1CTeMbl B 3a,QaHHOiii 
T04Ke. BblXO,ll, pacnpe,QeJ1J11TeflbHblX L4J11TOB Pll.l-rn Jl1 Pll.\-B (TOKOBble Harpy3KJl1 no 
TpJ.1,ll,4aTJ11 .QBYM nT3 no TpeM cpa3aM) OT06pa>t<aeTCs:l Ha 061.4ei::i cxeMe C0CTOs:lHJ11s:l 
CJl1CTeMbl 3HeprocHa6>t<eHJl1s:l (CM. p1,1c.6). 

nporpaMMa PARENT Han1,1caHa Ha s:l36IKax Cv1 1,1 Tel 1,1 cpyHKL.\J110HJ11pyeT no.Q 
ynpasneHJ11eM onepa41,10HHOiii c1,1crnMbl Sun OS 5.0, Ha ocHose UNIX, sepc1,1s:i 
System 5 Release 4 (SVR4). np1,1 pa3pa6oTKe nporpaMMbl 1,1cnonbJ0BaH6I 
nporpaMMHble cpe,QCTBa OKOHHOiii rpacpJ114eCKOi1 CJl1CTeMbl X Window, ee sapJ11aHT 
OSF/Motif, a TaK>Ke Mo.Qyn1,1 pacw1,1peHJ11s:i Tel - Tk. 

3aKmo'-leH11e 

nTK s:lBJls:leTCs:l pe3yflbTaTOM CJl1CTeMHOi1 J11HTerpa41,11,1 061.4eCJ11CTeMHOro no Jl1 
TeXHJl14eCKJl1X cpe,QCTB Be,Qy1.41,1x MJl1p0B6IX npoJ113BO,ll,Jl1TeJlei::i Jl1 aBTOpCKJl1X pa3pa6oTOK 
(npJ11KJ1a,QHOe no). TaKoi::i no,QX0,Q o6ecne4Jl1Jl HeBblC0KYto CTOJl1M0CTb nTK 1,1 
MJ11HJ11MaJ1bHbli1 cpoK ero BHe,QpeHJl1s:l B onbJTHyto 3KcnnyaTa4J11to. 

ABT0pbl Bblpa>t<atoT 6naro,QapHOCTb B.1.Kayposy, A.A.T1,1xaHKJ11HY, 
B.H.WyMJ11J1KJ11HY Ja nno,QornopHoe coTpy.QHJ114eCTB0. 
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