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t.BaeneHHe 

PHll neT B fla6opaTOpHH HeiiTpOHHOH ¢H3HKH OHRH BellyTCH TeKCTypHHe H 

cTpyKTypuue HccnenoaaHHll ua HeiiTpOHHOM cneKTpoi.!eTpe BHCOKOI"O 

pa3peweHHH (HCBP), ycTaHOBReHHOM Ha CellbMOM KaHane HMnynbCHOI"O 

peaKTOpa HBP-2. CHCTeMa pei"HCTpaUHH ycTaHOBKH HCBP cOCTOHT H3 ceMH 

renHeBHX lleTeKTOpOB. Jlnll BpameHHH o6pa3Ua B · HeiiTpOHHOM ny'IKe 

HCOORb3yeTCll llBYXOCHHii TeKcTypHHii I"OHHOMeTp. CTaHnapTHHii peliCHM 

H3MepeHHll TeKCTypu npennonaraeT CHliTHe 700 cneKTpOB npH 100 pa3RH1JHHX 

nonoliCeHHHX o6pa3ua. 

CHCTeMa HaKonneHHll, ynpaaneHHH H KOHTpOnll 

HaCTOl!Ulee 

cTaunapTe 

BpeMH 

VME. 

peanH30BaHa Ha OCHOBe 

Ha pHc.1 npencT~aneua 

MOllYRbHOI"O 

6noK-cxeMa 

cneKTpOMeTpa B 

KOMllbiOT~pa B 

3TOii CHCTeMH. 

JteTaRbHOe OOHCaHHe 3ReKTpOHHOH 'JaCTH CHCTeMH npHBelleHO B /1/·H /2/ . 

WicllaaHTHo

Jlllcilpoaoii 

TepMIUIWI · 

~ 
L:.J 

IJIIlcilll'leCKHB TepMHHBJI 
DOJIL30BaTeJia 

aapn.t 
HEP·l 

MOIDITOplll.dl 

C'l&-mK 

1-ll mtdiep, 
lleTenop(LI) npepLIB8M' 

TeJ<CTYPU.tll 

fORBOM"'JJ 

PHc. 1. Enox:-cxeMa CHCTCMhl uax:onneHHH, ynpaaneHHH H KOHTp011ll cne:tcrpoMcrpa HCBP. 
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~aHHaR ny6nHKaUHR RBnReTCR npo~OnEeHHeM pa60TU /2/ H, KaK cne~yeT 

H3 Ha3BaHHR, UOCBR~eHa 6onee ~eTanbHOMY OUHCaHHD npHHUHUOB UOCTpOeHHR 

nporpaMMHOro o6ecneqeHHR ycTaHOBKH HCBP (~anee no HCBP), OCHOBHUX 

MOMeHTOB era peanH3aUHH H npo6neM, BCTpeTHBWHXCR npH 3TOM. 

XoTenocb 6U OTMeTHTb cne,ny10~ee. Mu C03~aBanH KOHKpeTHYD CHCTeMy 

HCXO~R H3 COCTaBa o6opy,noBaHHR (CM. /2/), HMeD~erOCR B HaWeM pacnopg

EeHHH, H nporpaMMHoro o6ecneqeHHR .nnH Hero. HanpHwep, xu HMenH rpa~H

qecKHA KOHTponnep CC143, UBeTHOA MOHHTOP H .llHCTpH6yTHB CHCTeMU X Win

doW, a,nanTHpOBaHHUA ~ng OS-9, HO He o6na.nanH pa6oqeA CTaHQHeA, He HMe

nH OSF Motif H T.~. 

HaWHM HaqanbHUM OpHeHTHpOM, ecTeCTBeHHO, 6una noKanbHaR (He CeTe~ 

BaR) BepCHR CHCTeMU, npe~Ha3HaqeHHaR ~ng · pa60TU Henocpe~CTBeHHO H3 

3KcnepHMeHTanbHoro 3ana. O,nHaKo c . caMera Haqana MU HcKanH peweHHe, 

U03BOnRD~ee 6e3 6onbWHX nepe~enOK npeBpaTHTb TaKyD CHCTeMy B 

pacnpe~eneHHyD. npHqex nonb30BaTeneM oco6o OTMeqanocb Tpe6oBaHHe 

COXpaHeHHR pa60TOCUOC06HOCTH CHCTeMU npH OTKa3e HnH OTKnDqeHHH CeTH. 

2.06~He Tpe6oBaHHR 

06~He Tpe6oBaHHH K no HCBP COBna,naiOT C H3nOEeHHUMH B pa60Te /3/, 

a HMeHHO: 

> 

- Henocpe~CTBeHHOe ynpaBneHHe ycTaHOBKOA qepe3 VME-KpeAT H3 3KC

nepHMeHTanbHOrO 3ana; 

- ~HCTaHUHOHHOe ynpaBneHHe qepe3 noKanbHYD CeTb na6opaTOpHH; 

- B03MOEHOCTb npoBe.neHHR 3KCnepHMeHTa npH OTKa3e HnH OTKnDqeHHH 

CeTH; 

- opraHH3aUHR coBp~MeHHoro MHorooKOHHoro rpa~HqecKoro HHTep~eaca 
c nonb30BaTeneM; 

- B03MOEHOCTb BH3yanbHOro KOHTpOnR HaKannHBaeMUX cneKTpOB; 

- BH3yanH3aUHR napaMeTpOB 3KCnepHMeHTa; 

- B03MOEHOCTb npOCTOA a,nanTaUHH CHCTeMU npH paCWHpeHHH COCTaBa · 

3KCnepHMeHTanbHOrO o6opy~oBaHHH; 

- nerKOCTb H3MeHeHHH nporpaMMU (npone~ypu npoBe~eHHR) 3KcnepH

MeHTa. 

3.06~He H,neH 

~YHKUHH 

B03nOEeHU 

OCHOBHOro 

Ha caw 

npH OTCYTCTBHH "CBOeli" pa6oqeA CTaHUHH 

KOMUbDTepa, npOBO.IlR~ero 3KCnepHMeHT, 6UnH 
VME-KoMnbDTep. MHoronponeccHaR onepanHoHHaR CHCTeMa OS-9 .3Toro 

Ha6op KOMUbDTepa U03BOnReT npe~CTaBHTb BCD C03~aBaeMyD CHCTeMy KaK 
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B3aHMO,neACT·BYD~HX CaMOCTORTenbHUX 3a,naq, qTQ U03BOnReT pa3pa6aTUB.aTb, 

OTnaEHBaTb H BBO~HTb B 3KCnnyaTaUHIO CHCTeMy n03TanHO. 3TOT UO~XO~ 

TaKEe U03BOnReT nerKO Hapa~HBaTb CHCTeMy npH paCWHpeHHH COCTaBa 

3KcnepHMeHTanbHoro o6opy.noBaHHR, HanpHMep, npH ~o6aaneHHH neqeK, Kaxep 

BUCOKOro ~aBneHHR H npoq,, .nononHHH CHCTeMy.HOBUMH 3a~aqaMH. 

nocKonbKY BCe 3a,naqH ~OnEHU pa6oTaTb B e~HHOM KOMnneKCe, BalleH 

BUiiop OCHOBU ~JIH peanH3aUHH· HX "06uteHHR". lliTaTHUe B03MOliHOCTH 

MelK3a~aqHoro B3aHMO~eACTBHR OS-9 XOpOWH TOnbKO ~JJR pa60TU B paKKaX 

VME-KOMUbDTepa H COBepweHHO nHWeHU ceTeBUX cpe.nCTB. naKeT ISP, KOTOpUK 

MU pacnonaranH, B npHHUHne, Hcnonb30BaTb B03MOlKHO, HO, Ha HaW B3rJJR~, 

nporpaMMHpOBaHHe B 3TOM cnyqae 6uno 6u 6onee 06DeMHUM H CJJOlKHUK. 

H,neg HCnonb30BaHHH no Xll/OS-9 /4/ He TOnbKO B KaqecTBe cpe~CTBa 

opraHH3aUHH MHorooKOHHoro HHTep~eAca, HO H B KaqeCTBe OCHOBU ~JJR 

peanH3aUHH npoToKona MeE3a~aqHoro o6~eHHH oKa3anacb nno.noTBOpHoA. 

ECJJH peanH30BaTb OT~enbHUe 3a,naqH B BH,ne X-KJJHeHTOB, a B3aHMO~eACTBHe 

Me~y HHMH opraHH30BaTb cpe,nCTBaMH CHCTeMU X Window, TO CHCTeMa 

nonyqaeTCH CeTeBOH 6e3 ~ononHHTenbHUX H3,neplKeK. ~eJJO B TOM, qTQ npH 

C06JJD~eHHH HeKOTOpUX npaBHJJ, 0 KOTOpUX MU coo6~HM HHlKe, X Window 

o6ecneqHaaeT npaaHnbHYD KOMMyTaUHD n106oro X-KnHeHTa c JJI06oro 

KOMUbDTepa CeTH C n106UM X-cepBepOM (pa6oqejj CTaHUHeA, X-TepMHHaJJOM H 

T.~.) 6e3 H3MeHeHHA B nporpaMMe 3Toro KJJHeHTa. npHqeM KnHeHT MOlKeT 

pa6oTaTb H B noKaJJbHOM peEHMe Ha CBOeM cepaepe, ~aEe eCJJH OTKnDqHTb OT 

3Toro cepaepa ceTb. 

TaKHM o6pa30M, peaJJH3aQHR OT~eJJbHUX 3a~aq B BH~e X-KnHeHTOB, H 

opraHH3aUHR B3aHMO.IleACTBHH 3a,naq cpe,nCTBaMH X Window, U03BOJJRDT 

nHKBH~HpOBaTb pa3nHqlfe Me~y noKanbHOli If ceTeBOH BepCHRMH CHCTeMU. 

HaH6onee npocToA H rH6KoA ~opMoli 3a.naHHH npone~ypu npoBe~eHHR 

3KCnepHMeHTa RBJJReTCR ~OpMa TeKCTOBOrO ~aAJJa. B 3TOM cnyqae 

nonb3oBaTeJJb MOEeT He TonbKO nerKo co3.naTb TaKyiO nporpawwy c nowo~bD 

o6uqHoro pe~aKTOpa, HO ~aEe BUnOnHHTb KOppeKTHpOBKY (HanpHMep, ~JJH 

UOBTOpa OT~eJJbHUX H3MepeHHA H T. ~. ) Henocpe~CTBeHHO B XO~e caxoro 

3KcnepHMeHTa .. ~nR HHTepnpetanHH 3ToA npoue.nypu Heo6xo~HMa cnenHaJJbHaH 

nporpaMMa, ynpaBJJRDUlaR H CHHXpOHH3HpyiO~ag pa6oTy ~pyrHX nporpaMK, 

npe.ncTaBnHDUlHX OT~enbHUe qaCTH CHCTeMU. 

HaKOH.eU, MU UOJJaraeM, qTQ CJJe,nyeT MaKCHManbHO HCnOnb30BaTb 

WTaTHUe B03MOlKHOCTH onepaUHOHHUX CHCTeM. HanpHMep, ~OCTyn UOJib30BaTeJJR 

K TeM HnH HHUM nporpaMMaM, KaTanoraM, ·~alinaM MOlKeT perJJaMeHTHpOBaTbCR 

cpe,nCTBaKH ~aAnOBUX CHCTeM, KOTOpUe H cne~yeT npHMeHRTb .llJIR 3THX 

nenea. 
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4.KnacCH~HKaUHH B3aHMO~eHCTBHH 3a~aq 

-~----------------------------------

Bee _3a~aqH, COCTaBnHDmue ITO HCBP, MO~HO pa3~enHTb Ha TpH rpynnu. 

ITepByD rpynny COCTaBRHDT 3a~aqH, KOTOpHe peanbHO yqacTBYDT B 

npouecce ynpasneHHH 3KCnepuMeHTOM. K HHM Ha~O OTHeCTH 3a~aqH 

MOHHTOpHpOBaHHH nyqKa, HHTepnpeTaTopa nporpaMMH 3KCnepHMeHTa, 

ynpasneHHH roHHOMeTpOM H 3KCD03HUHeH. ITOCKORbKY BCe 3TH 3a~aqH 

ynpaBRHDT 3KCnepHMeHTOM, OHH ~On~HH 6HTb 3amumeHH OT DOBTOpHOrO 

BH30Ba. 3a~aqu ynpasneHHH rOHHOMeTpOM H 3KCD03HUHeH ~OR~HH, KpOMe 

T~ro, "yMeTb" pa6oTaTb KaK CaMOCTOHTehbHO, .TaK H DO~ o6muM ynpaBneHHeM 

3a~aqu, HHTepnpeTupyDmeft nporpaMMY 3KcnepuMeHTa. 

BTOPYD. rpynny o6pa3yDT 3a~aqu, KOTopue B npouecce ynpasneHHll 

3KCnepHMeHTOM npHMO He yqacTBYDT, HO HH~OpMupyDT 0 ero Ba~HHX 

MOMeHTaX. K HHM MH OTHecnu 3a~aqy BH3yanH3aUHH cneKTpOB H 

HH~OpMaUHOHHYD 3a~aqy. KonuqecTBO KODHH 3THX 3a~aq, O~HOBpeMeHHO 

pa6oTaDmHX. B CHCTeMe, He orpaHuqeHO, llOCKORbKY OHH He MeWaDT HH 

npoueccy H3MepeHHH, HH ~pyr ~pyry. 

K TpeTbeH rpynne OTHeceHH cneunanbHHe 3a~aqu, a HMeHHO ~paftsepu 

3neKTpOHHHX 6ROKOB, COCTaBneHHHX no MeTO~HKe /5/, a TaK~e (KaK MH HX 

Ha3sanu) X-~paftsepu. ITo~po6Hee o6 3TOM coo6maeTCH B pa3~ene 6.2. 

Pnc. 2. 

~ 
~ 

! Inf~--; 
L ___ ~i 

HepapXHJI 3a.naq no HCBP H 

CXeMa UX B3aHMOJlCHCTBHJI 

Ha pHCYHKe 2 npe~cTasneHH 3a~aqH ITO HCBP H CXeMa · HX 

B3aHMO~eHCTBHH. 3HaKOM X11 B npaBOM yrny noMeqeHH 3a~aqH, HBnHDmHeCH 

KRHeHTaMH X11. 3a~aqa Info, 0603HaqeHHaH WTpHXOBOH paMKOH, DOKa He 

peanH30BaHa, a 3a~aqa Moni peanH30BaHa B 

pucyHKe TaK~e o6o3HaqeHH cpe~cTsa X11 H 

opraHH3aUHH Me~3a~aqHoro o6MeHa. 

5.Ha3HaqeHHe oT~enhHHX 3a~aq 

ynpomeHHOM sapnaHTe. 

OS-9, HCDORb30BaHHHe 

Ha 

~nH 

ITpuMepHHH, K co~aneHHD, . qepHo-6enHH o6mH~ BH~ OKOH ITO HCBP 

npe~cTasneH Ha puc. 3. 3Ta H ocTanbHHe npnse~eHHHe HH~e nnnDcTpauuH 

nonyqeHH KaK MOMeHTaRbHHH CHHMOK C 3KpaHa Spare-station. PaCCMOTpHM 

OCHOBHHe OC06eHHOCTH Ka~OH 3a~aqH. 

Pnc. 3. 06muii BUll OKOH KOMnnexca no HCBP. 

3a~aqa Join. (puc. 4) npe~Ha3Haq~.Ha. _~nH HHTepnpeTaUHH nporpaMMH 

3KCnepHMeHTa, 3a~aHHOro B BH~e TeKCTOBOro ~aftna. Ka~aH CTpOKa 3TOro 

~aftna HHTepnpeTHpyeTCH nn6o KaK KOMMeHTapHH, nH60 _KaK KOMaH~a. 

ITOCne~HHH COCTOHT H3 HMeHH KnneHTa, OKaHqHBaDmerOCH ~BOeToqHeM, H TOH 

CTpOKH, KOTOpyD eMy He06XO~HMO nocnaTb. B 3a~aqe peanH30BaH WHpO!tHH 



/', 

na6op onepanuA c KOMan~aMH, BKn~qa~~HH nenpepusnoe unu nowarosoe 
sunonnenue nporpaMMU 3KcnepuMenTa, nponycK, pe~aKTHposanue H BCTaBKY 
KOMan~, OCTanOB nocne BUnonHeHUH TeKy~eH KOMaH~U, aBapHHHUH OCTaHOB H 

npoq. 

PHc. 4. 0KHO 3311aqu Join 

3a~aqa Goni (puc. 5) npenHa3HaqeHa nnH ynpasneHHH roHHOMeTpoM no

cpencTBOM 6noKa BYill~ /2/. 

n 

Puc. 5; 0Kno 3311aqu Goni 

6 

i 

YnpaBn6!HU8 ~BHraTenHMU rOHUOMSTpa Be~eTCH nocne~osaTenbno. 

llepeMe~eHHe ~BHraTenH 3a~aeTCH B e~HHUUaX (rpa~, MM), 
3Toro ~suraTenH. HosaH no3HUUH 3a~aeTcH nu6o B 
Koop~uHaTax, nu6o B a6con~THUX, · ecnu TaKoBaH 

yKa3annUX ~nH 

ciTnOCHTSRbnUX 
cncTeMa 6una 

npe~BapHTSRbHO onpe~eneHa. HMeeTCH B03MO~HOCTb KOHTpORH 3a neBUXO~OM 
H3 npe~enos 3a~anHoro nonb30BaTeneM ~uana3oHa. 3a~aqa HH~opMnpyeT. 

nonb30BaTenH 0 TeKy~eH n03UUUU,,COCTOHHUU KOHTaKTHUX nepeKnDqaTeneR H 
HanpasneHuu ~Bu~enuH ~suraTenH. B HacToH~ee speMH qucno ~suraTeneH H 
UX napaMeTpU 3a~a~TCH BCTpOeHHOH Ta6nuneA. B nocne~y~~HX BepCHHX 
npe~nonaraeTCH 3a~asaTb ux B ~aHne KOH~urypanuu. B pe~uMe "Auto• 
3a~aqa nepeKn~qaeTcH no~ ynpasneHue 3a~aqu Join. B npuno~enuu npuse~en 
cnucoK KOMan~ ~nH ynpasneHuH roHuoMeTpoM. 

rtf&ill:ii !\1\i1I(l;f'1111Eti'lil\l1 ;j([ijlJiiJ'~f~I:l;t\l!f%).:li11Wd18i1~l\ili@!it}\;t· 

L§~mel!ll 
!Ill,!.~;; .. 
!fiit!nim!·:J 
mm!Jt!ll! 
l~!!fti'!l 
!B29!t.~lfl 

quartzite 

Mr. Stonemann 

qua.$00 

1188 

61 

121824 

Start delay· [usl: 1920.0 

Henory position: . 0 

Platforn angle [degl: UG.B .A{ Channel uidth (usl: £4.0 Ill ©I 

I . /. 
Puc. 6, 0KHO 33Jia•m Tofa 

3anaqa Tofa (puc 6.) cny~uT nnH ynpasneHuH 3Kcno3unuea c noxo~bD 
nepsoro KOMnneKTa cqeTquKOB 6noKa BY3 /2/ u coxpanenueM cneKTpoa, 
naKonnenHUX B UHKpeMeHTnOA naMHTH MHll /6/. 3KCn03HUHH 3anaeTCH no 
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· JU060MY H3 TpeX B03MOlKHUX napaMeTpOB: BpeMeHH; 'lHCJIY UHKJIOB peaKTOpa, 

3 Ha'leHHD MOHHTOpHoro C'leT'lHKa. HMeeTC$1 B03MOlKHOCTb 3a,naTb HM$1 noJib-

30BaTeJI51, Ha3BaHHe o6pa3Ua H HMeHa ~aHJIOB .llJI$1 COXpaHeHH$1 cneKTpOB. 8 

pelKHMe "Auto" 3a.naqa nepeKJID'laeTCR no.n ynpasneHHe 3a.na'lH Join H su

noJIHReT KOMaH.nU, 3a.llaHHUe B ~aHJie nporpaMMU 3KCnepHMeHTa. B HaCTOHmee 

speMH 3TOT Ha6op COCTOHT H3 e.nHHCTBeHHOH KOMaH,nU, HMeDmeH CJie,nyDmHH 

CHHTaKCHC: 

r.ne s 

~a !ina, 

expo <string>, 

<string> C noMOmbiO cneuHaJibHUX' CHMBOJIOB "#" H "$" H3 HMeHH 

3a.naHHOrO noJib30BaTeJieM, H a6flpeBHaTyp .neTeKTOpOB ~OpMHpyiOTCH 
HMeHa ~aHJIOB, no.n KOTOpUMH cneKTpU 6y .llYT COXpaHeHU Ha .llHCKe. KpOMe 

TOrO, B pelKHMe "Auto" 3a,naqa MOJKeT npOTOKOJIHpoBaTb CBOIO pa6oTy. TIOMHMO· 

Join Tofa B3aHMo.neHcTsyeT TaKJKe c 3a.na'leH Moni. 

Mal l~ta~! 
r:~ur~erm : 4652 1 stop 1 

t"Limi!i1I •••·••·•~A !l9uitll•· 

PHc. 7. 0KHO 33llU'IH Moni 

3a,naqa MOHHTOpHpaBaHHH ny'!Ka Moni .llOJIJKHa CJie.llHTb 3a C06JID.lleHHeM 

ycJIOBHH, He06XO.llHMUX .llJIH npose,neHHH .llH~paKUHOHHOrO 3KcnepHMeHTa Ha 

cneKTpOMeTpe, a HMeHHO HaJIH'!HeM H 'laCTOTOH CTapTOB peaKTOpa, 

~a3HpOBKOH npepUBaTeJIH, OTKpUTHeM WH6epa ny'!Ka, HHTeHCHBHOCTbiO noTQKa 

HeHTpOHOB H T.-,n., a TaKJKe seCTH COOTB6TCTBYIOI11HH npOTOKOJI. 3a,na'la 

pa3pewaeT HJIH 3anpemaeT BKJID'leHHe 3Kcna3HUHH B 3a,naqe Tofa. ~nR 

KOHTpOJIH yKa3aHHUX BUWe napaMeTpOB HCnOJib3yeTC$1 BTOpOH Ha6op C'leT'lHKOB 

6JIOKa EY3 H BXO.llHUe perHCTpU 6JIOKa KOHTpOJIH 3a COCTOHHHeM ~H3H'leCKOH 

ycTaHOBKH ( EK<t>Y). Ha pHC, 7 npe.ncTaBJieHO OKHO ynpomeHHOrO BapHaHTa 

.3a,na'!H, KOTOpUH peaJIH30BaH B HaCTOHl!1ee BpeMH. 8 3TOM BapHaHTe 

KOHTpOJIHpyeTCH HHTeHCHBHOCTb nOTOKa HeHTpOHOB. _ ECJIH HHTeHCHBHOCTb 

MeHI>we 3a.naHHaro noJib30BaTeJieM 3Ha'leHHH nopora, Moni c6pacusaeT ~nar 

pa3pe.WeHHH BKJIIO'leHHH 3KCn03HUHH H _ HH~OpMHpyeT 06 3TOJ,! 3a,naqy Tofa. 

<t>Jiar BOCCTaHaBJIHBaeTCH BHOBb, Kar.na HHTeHCHBHOCTb BHOBb npeBUCHT 

3Ha'leHHe nopora. 
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PHc. 8. IlpHMep H3o6paJKeHHH cneKTpoB B Ja,uaqe Vsp 

3a,naqa Vsp (pHC. 8.) npe,nHa3Ha'leHa .llJIH O.llHOBpeMeHHOH BH3yaJIH3aUHH 

,no BOCbMH cneKTpOB JIH60 HaKanJIHBaeMUX B HHKpeMeHTHOH naMHTH, JIH60 

xpaHHI11HXCH · Ha . .llHCKe nony:eHHUX paHee c'neKTpOB. OHa ll03BOJIHeT B xo.ne 

3KcnepHMeHTa cne.nHTb 3a npoueccoM iiaKonneHHR cneKT,POB, sunoJIHHR npH 

3TOM TaKHe onepaUHH, KaK HeCKOJibKO BH.llOB MaCWTa6HpOBaHH51, cpaBHeHHe, 

HOpMHpOBKa, BU'lHTaHHe ~OHa. 
.. 

6."TeXHH'leCKHe" sonpocu peaJIH3aUHH 

cpe.nH oco6eHHOCTeH peaJIH3aUHH oco6o aTMeTHM cne.ny~>mHe: 

- su6op cpe.ncTB nporpaMMHposaHHH B cHcTeMe X Window; 

su6op cxeMu o6cnyJKHBaHHH·npepusaHHH H ynpasneHHH X-KJIHeHTaMH; 

- BU6op CXeMU MelKKJIHeHTHOrO (MeJK3a.na'lHOrO) 06MeHa. 

OCTaHOBHMCH no.npo6Hee Ha KaJK,nOH H3 oco6eHHOCTeH. 

6.1 _ Bu6op cpe,ncTB nporpaMMHpoBaHHH B CHCTeMe· X Window 

Mu pacnonaranH nporpaMMHUM o6ecne'leHHeM X Window System X11/0S~9 

v 1.1 ~HpMu CompControl· International B.V. (ronnaH.nHR), BKJID'laDmHM KaK 

cepsepHYIOo TaK H KJIHeHTHYD 'laCTH, B TOM 'lHCJie 6H6JIHOTeKy BH.llllteTOB 

(widgets) Athena. TipH OTCYTCTBHH y.no6Jioro KOMMep'leCKoro Ha6opa 

BH.nJKeTaB, TaKHX KaK OSF Motif, Mu onpo6osanR pR.n cso6o.nHo pacnpocTpa-
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H~eMHX Ha6opOB BH~~eTOB (Xw, Free Widget Foundation) H OCTaHOBHJIHCb Ha 

6H6nHoTeKe Libsx, nony'leHHoa no ceTH Usenet H a~anTHposaHHoa ~nH OS-9 
·HaMH caMOCTOHTeJJbHO. ABTOpOM 3TOa 6H6JJHOTeKH HBJJHeTCH Dominic Giampao-

lo (dbg@sgi.com). OH noHCHHeT: 
"LibSX - "npocTaH X-6H6JJHOTeKa" - Ha6op nporpaMM, 6a3Hpy1011lHXCH Ha 

Ha6ope BH~~eTOB Athena. UeJJblO COCTaBJJeHHH 6H6JJHOTeKH 6uno ~enaHHe 
ynpOCTHTb HanHCaHHe X-nporpaMM. nnH 3TOrO libSX CKpHBaeT Macey MeJJKHX 

HJIH "ypo~JJHBHX" ~eTanea, npHCYTCTBYIOIIlHX 06H'lHO B X-nporpaMMaX, H 
3anoJJHHeT npo6eJJH, HMeKlmHeCH B Ha6ope Athena (TaKHe KaK BH~~eT ~JIH 

pHCOBaHHH). LibSX CTpeMHTCH ynpoc;THTb o6mHH cny'laH ~0 BH30Ba 

e~HHCTBeHHOH !IJYHKUHH C He60JJbWHM '!H,CJIOM napaMeTpOB." 
Bonee Taro Libsx He npenHTCTByeT npHMOMY HCnOJJb30BaHHIO npoue~yp 

X WindoW Toolkit HJIH Xlib, '!eM MH H BOCnOJJb30BaJIHCb B pH~e cnyqaeB, HO 

B uenoM ee npHMeHeHHe Ha, Haw B3rnH~. ce6H onpaa~ano. 

6.2 cxeMa o6cny~HBaHHH npepuaaHHH 

---------------------------------
B pa6oTe /7/ OllHCaH cpaBHHTeJJbHO y~o6HHH B paMKaX OS-9 cnoco6 

no~kJJIO'leHHR npoue~ypu o6cny~HBaHHH npepusaHHH. cornacHo 3TOMY cnoco6y 
npoue~ypa o6cny~HBaHHH npepuaaHHH, pa3MemeHHaH B ynpomeHHOM ~paasepe, 
. . 
HH!pOpMHpyeT OCHOBHYIO nporpaMMY 0 npepusaHHH C noMDIIlblO co6HTHH (events) 

os-9. B pa6oTe /5/ npe~no~eHH nporpaMMHHe cpe~cTBa, peaJJH3YKllllHe 3TOT 

cnoco6. O~HaKo ~JJH X-KnHeHTOB 3Ta cxeMa HY~~aeTCH B ~ononHeHHH. 

Heo6xo~HMO n nepeBeCTH" c "H3HKa" OS-9 Ha "H3HK" X-npoTOKOJJa, T. e. 

npeapaTHTb co6HTHe OS-9 B X-co6HTHe. KaK H3BeCTHO, nporp'aMMa Ka~~oro 
X-KnHeHTa ncicne Ha'!aJJbHoro onHcaHHH nepexo~HT B T.H. ocHOBHOH UHKJJ -

UHKJI o6pa60TKH X-co61ITHH. BBeCTH o6pa60TKY co6HTHH OS-9 B 3TOT. UHKJI 
MD~HO JJH60 B !pOpMe pa6o'leH npoue~ypH, JJH60 3aMeHHB CTaH~apTHYIO 

no~nporpaMMY OCHOBHDrO UHKJJa Ha CBOIO C He06XO~HMHMH ~DnOJJHeHHHMH, a 

HMeHHO onpocoM COCTOHHHH HCKOMOrO C06HTHH. K CO~aJJeHHIO, H B TOM H B 

.~pyroM cnyqae X-KJJHeHT Ha'!HHaeT B 3Ha'lHTeJJbHOH CTeneHH snycTyiO 

3aHHMaTb ace ~ocTynHoe eMy npoueccopHoe speMH, MewaH ~pyrHM KJJHeHTaM. 

"YcHnHTb" KJJHeHTa ~0 TIO~BJJeHHH He06XO~HMOrO co6HTHH (npepusaHHH) 

HeJJb3H, nOCKDJibKY B 3TOM cnyqae HapyWHTCH HOp~aJJbHaH o6pa60TKa 

X-co6HTHH ~JIH KJJHeHTa. 
Hawe peweHHe (CMOTpH cxeMy Ha pHC. 2) 3aKJJIO'!aeTCH B COCTaBJJeHHH 

~JIH o6pa60TKH Ka~oro co6HTHH OS-9 (npepHBaHHH) OT~eJJbHOH nporpaMMH, 

KDTOpylO MH Ha3BaJIH X-~paHBepOM. 3TH nporpaMMH HBJIHIOTCH X-KJJHeHTaMH H 

n03TOMY B paMKaX X-npDTOKOJJa MoryT BeCTH HOpMaJJbHHH ~Haner C ~pyrHMH 

X-KJJHeHTaMH, B '!aCTHOCTH, nocunaTb H npHHHMaTb X-coo6meHHH; O~HaKO B 

HHX OTCYTCTByeT npoue~ypa OCHOBHOrO UHKJJa, KOTOpaH 3aMeHeHa npoue~ypoH 

O~H~aHHH C,06HTHH (npepHBaHHH) B "cnHmeM" pe~HMe; Bo BpeMH OlltH~aHH~ 

co6HTHH x-~paaaep "cnHT" H He 3aHHMaeT npoueccopHoe apeM~. KpoMe Taro, 

B OTJIH'!He OT ~pyrHX KJIHeHTOB X-~paHBep He HMeeT OKHa, 'ITO, B 

'!aCTHOCTH, ~aeT 3KOHOMHIO onepaTHBJiOH naMHTH. ECJJH pa3Mep 06H'!HOro 
KJJHeHTa COCTaBJJHeT HeCKOJibKO COT K6aHT, TO pa3Mep X-~paHBepa - OKOJIO 
30 K6aHT. 

nsyxyposHeBaH cxeMa o6pa6oTKH npepuaaHHH no3sonHeT y~o6Ho 
pa3~eJJHTb pa6oTy Me~~y ~paHBepaMH: ~eHCTBHH, Tpe6ylOIIlHe 6HCTpOTH 

peaKUHH, o6cny~HBalOTCH HDpMaJJbHHM ~paHBepOM, a OCTaJJbHOe - X-~paHBepOM 

JJH60 caMHM KJJHeHTOM. TaK, HanpHMep: B TeKymeH BepCHH nocne HCTe'leHHH 

BpeMeHH 3KCn03HUHH no npepHBaHHIO ynpaBJJHIOIIlHH 6HT pa3peweHHH 3KCn03HUHH 

B perHcTpe ynpaaneHHH 6noKa BY9 c6pacuaaeTcH npoue~ypoa o6cny~HBaHHH 

npepUBaHHH ~paHBepa bceO, a OCTaJJbHUe ~eHCTBHH BUnOJJHHIOTCH 3a~a'!eH 

Tofa no nony'leHHH cooTBeTCTByK>mero coo6meHHH OT xbce. 

6.3 cxeMa Me~KnHeHTHoro o6MeHa 

B HaWeH nporpaMMe Ha Me~KJJHeHTH1IH 

!IJYHKUHH: 
- no~~ep~Ka npoToKona .Me~~y 3a~a'!eH 

TaMH; 

o6MeH BD3no~eHu cne~y10mHe 

Join H nO~'lHHeHHUMH KJIHeH-

- HH!pOpMHpOBaHHe KJJHeHTOB, 0 npepbiBaHHHX; 

- HH!pOpMHpOBaHHe KJJHeHTOB 06 ycJJOBHHX npose~eHHH 3KcnepHMeHTa, 
onpe~enHeMux 3a~aqeri"Moni; 

- !pOpMHpOBaHHe H llO~~ep~Ka Ha6opa ~aHHux, co~ep~amHx cse~eHHH o 

3a~aHHbiX B KOH!pHrypaUHOHHOM !paHJJe, a 

COCTOHHHe npouecca ~KCnepHMeHTa ~JIH 

3Ha'!eHHHX pH~a napaM.eTpOB, 

TaK~e oTpa~aKlmHx TeKymee 

HH!pOpMaUHOHHbiX 3a~a'!. 

KaK OTMe'!aJJOCb BbiWe, Bee 3TO peaJJH3yeTCH TOJibKO Cpe~CTBaMH Xtl, a 

HMeHHO C nOMOIIlblO aTOMOB (atoms), properties H Me~KJJHeHTHUX C006meHHH 

(client messages). B CHCTeMe X Bee 3TH cpe~CTBa CBH3aHu C KOHKpeTHbiMH 

·cepaepaMH (displays) H OKHaMH (windows): nocKOJJbKY Mbl npe~nonaraeM, 

'ITO HaWH KJJHeHTH MOryT 3anycKaTbCH He TOJJbKO Ha VME-KOMnblOTepe, HO Ha 

~pyrHX KDMllbiOTepax CeTH RH~, ~JIH Taro '!T06bl npouecc 06MeHa HH!pOpMaUHeH 

Me~y KJJHeHTaMH wen KoppeKTHo Bo acex cny'!aHx, Mu npe~naraeM cne~y10mee 

peweHI~e. 

BBO~HTCH nDHHTHe 6a30BOrO X-cepaepa cneKTpOMeTpa (yCTaHOBKH), Ha 

KOTOpOM. perHCTpHpylOTCH Bee aTOMbl H Bee properties, y'laCTBYKllllHe B 

06MeHe. Ka~~biH KJJHeHT B Ha'!aJJe CBOeH pa60Tbl ycTaHaBJJHBaeT CBH3b C 

6a30BbiM cepaepOM _!!; perHCTpHpyeT TaM CBOH cepBep H OKHO. TaM ll:e OH HllleT 

"Koop~HHaTu" HY~Hux eMy ~nH nocunKH coo6meHHH KnHeHTOB. 



noHgTHO, qTQ BO BpeMg pa60TU cnekTpOMeTpa 6a30BUR cepBep AODEeH 

6UTb ecerAa BKD~qeH H AOCTyneH ApyrHM KOMnb~TepaM CeTH. ECTeCTBeHHO, 

qTO B HaWeM cnyqae B KaqeCTBe 6a30BOrO 6un BU6paH caM KOMnb~Tep VME. 

aax:Ho, qTo npH 3TOM su6ope pa6oTocnoco6HocTb nporpaMMU coxpaHgeTcg 

AalKe npH OTKD~qeHHH KOMnb~Tepa OT ceTH. 

7.nporpaMMHUe TPYAHOCTH H cnoco6u ax npeoAoieHag 

-------------------------------------~--~-------
npH pa6oTe C X-naKeTOM ipHpMU CompControl MU CTODKHYDHCb C pgAOM 

OWH60K, a HMeHHO: 
1). npH OTHOCHTeDbHO 6UCTpOH reHepaLtHH rpaqlllqecKHX H306pameHHH, 

cocTogmax H3 6onbworo qacna seKTopoB (HanpHMep, racTorpaMM), 

nogsng~Tcg C60H B pa6oTe X-KOHBei'iepa. ,Ung yMeHbWeHHg CKOpOCTH 

reHepaLtHH H306pameHHg MU OTKa3aDHCb OT 

3aAaqe Vsp. 

2). MU o6uqHO Ha6n~AaDH AOCa,liHUe 

sunonHeHHg onepauHR B X-KOHBei'iepe: TaK, 

acnonb30BaHHg conpoueccopa B 

H3MeHe~Hg nocneAOBaTeDbHOCTH 

BMeCTO CTHpaHHg no,liOKHa H 

nocneAy~mero nepepHCOBaHHH H306pa~eHHH B OCHOBHOM OKHe, KaK 3TO 

anpeAeneHO B npo~paMMe, 3TH onepaLtHH BUnODHH~TCH B o6paTHOM nopHAKe. 

3). BHA~eT Text Ha6opa Athena COAep~HT MHOroqacneHHUe OWH6KH. 

4). X-KDHeHTU qaCTO HeKOppeKTHO HCnODb3Y~T .CHCTeMy ,liHHaMHqecKOrO 

BUAeDeHHg naMgTH OS-9. HeKOTOpue BH,liEeTU noCTOHHHO 3aHHMa~T HOBUH 6DOK 

naMHTH npH H3MeHeHHH CBOHX' pecypcoB. 3TO npHBO,liHT K aBapHHHOMY 

OKOHqaHH~ pa60TU KDHeHTa H ,name K OTKa3y onepaLtHOHHOH CHCTeMU. 

5). HHor,na KDHeHTU He nonyqa~T BOBpeMH coo6meHHH no Tai'iMayTy, qTo 

BUrng,liHT TaK, KaK 6y,nTO 6u OHH "3aCHYDH". 

Hawa nonuTKa o6paTHTbcg B q>apMy 3a noMOUlb~ oKa3anacb 

6e3 pe3 y DbTaTHOH, noCKOJ!b KY nocJieAHHg q>aKTHqeCKH OTKa3aJiaCb. npHWJIOCb 

06XOAHTbCg CBOHMH CHJiaMH. H3 BCeX OWH60K, nepeqHCJieHHUX BUWe, CaMOH 

'cymeCTBeHHOH gsng~TCH c60H B pa6oTe CHCTeMU. ,liHHaMHqecKOrO, BU,lleJieHHg 

naMgTH, nocKOJ!bKY OHH npHBO,liHT K nOCTOgHHOMY COKpameHH~ 06DeMa 

CB060,liHOH naMHTH H BnJIOTb ,liO pa3pyweHHg CHCTeMHUX CTpyKTyp. BpeMg 

KOppeKTHOH pa60TN CHCTeMN 6UJIO MaJID H HenporH03HpyeMO. MU npoBeJIH 

HCCJ!e'.liOBaHHe H BUgCHHJIH KaKHe BH,liEeTN H ,nei'iCTBHH cnoco6CTBY~T 3TOMY 

npoueccy. 3aTeM 3aAaqa 6una acnpasneHu TaK, qTo6u MHHHMH3HposaTb 

BpeAHNH 3q>ipeKT. B HacTogmee BpeMH nporpaMMa CTa6HJibHO pa6oTaeT nOJIHOe 

BpeMli H3MepeHag o.nHoro o6pa3ua. 
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8. 3aKJI~qeHHe 

.naHHag pa6oTa 6una eunonHeHa B nepao.n c eecHu 1994 r. no MapT 

1995 r. C 27 MapTa 1995 r. VME-CHCTeMa C . nepBOH BepcHeH no HCBP 

3KCnJiyaTHpyeTcg Ha cneKTpOMeTpe BMeCTO npemHeH CHCTeMU, 6a3Hpyllmei'icg 

Ha KAMAKe H PC AT. 3Ta BepCHH He n03BOJIHeT noKa nOJIHOCTbll pacnpe

AeJieHHOrO ynpaBJieHag, HO Heo6xoAHMNe AJig 3Toro H3MeHeHag npaKTHqecKH 

onpo6osaHN. 

OTMeTHM eme pa3 ocHOBHue qepTN, npacymae HaweMy no.nxo.ny: 

- npe,ncTaBJieHHe Bcero KOMnJieKCa KaK COBOKynHOCTH X-KJIHeHTOB, pea

JIH30BaHHNX Ha OCHOBe ITO X11/0S-9; 

- sse.neHHe noHgTag 6a3osoro cepsepa cneKTpoMeTpa (ycTaHOBKH) H 

HCnOJib30BaHHe X-cepBepa no X11/0S-9 Ha VME-KOMnbllTepe B KaqecT

Be Hero; 

- e,liHHCTBO JIOKaJibHOH H CeTeBOH BepcHH no HCBP; 

sse.neHHe noHgTag. X-.npausepa H nocTpoeHHe. ex eMU o6cnyx:HBaHHg 

npepusaHag c ere acnoJib30BaHHeM; 

- HCnOJib30BaHHe Ha6opa BH,liEeTOB Athena H 6H6JIHOTeKH Libsx AJ!g 

C03AaHHH ,KJ!HeHTOB. 

9. npH3HaTeJ!bHOCTb 

ABTOpN cqHTa~T CBOHM ,liOJ!rOM no6naro,napHTb , KOJ!Der-3JieKTpOHIII,HKOB 

A.n.CHpOTHHa, M.R.Kopo6qeHKO H ~.E.Pe3aeea 3a ITJIO,liOTBOpHoe COTPYAHH-. 

qecTeo; K.YnneMai'iepa H .n.H.HHKonaesa 3a TepneHHe H none3Hue 3aMeqaHHg;, 

,ll.KeMna, R.ITeTepceHa, M.MepKeJIH (Bee UEPH) H ID.A.ACTaXOBa 3a KOHCYJ!b

TaLtHH H nOMOlllb B npaKTHqecKHX Bonpocax; B. H. npHXO,llbKO 3a no.I{AeplltKY 

pa60TN. 
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10. flpHJJOlK9HH9 

CUHCOK KOMaHn nnH ynpaBJI9HHH warOBHMH nsHraTeJIHMH (3anaqa Goni) 

---------------------------------------------------------------

<name> 
move x. 

goto x 

su6op B KaqecTse aKTHBHoro nsHraTeJJH name; 

nepeMemeHHe aKTHBHOro· nBHraT9JIH Ha X enHHHU OTHOCH
~ 

T9JILHO TeKymeA fi03HUHH; 
- a6COJIDTH09 nepeMemeHHe aKTHBHOrO nBHraT9JIH B 

fi03HUHD x; 

setpos x [ y z] - nepeonpeneneHHe TeKymeA no3HUHH KaK no3HUHH x; ecnH 
3anaHH y H Z, TO OHH onpeneJJHDT nonyCTHMHA nHana30H 

getpOS· 

nepeMemeHHA nsHraTeJJH; 
- qTeHHe TeKymHX fi03HUHA nBHraTeJJeA (H nHana30HOB) H3 

cnyJKe6Horo ~aAna; 

find llrl1ll1rl2ll2r - nosopoT nsHraTeJJH B yKa3aHHOM HanpasneHHH 
(BnpaBO HJIH BJI9BO) no nocTHlK9HHH yKa3aHHOrO KOHTaKTa: 

1 - JI9BHA KOHU9BHK; 
1 - nepBHA npoMeJKyToqHHA KOHTaKT; 

2 - BTOpoA npoMeJKyToqHHA KOHTaKT; 

r - npaBHA KOHU9BHK. 
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