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O6ma» xapaKTepncrnKa pa6oThl 

AKTYaJibHOCTb TeMhl. B rrocnemme fOllbl s JIH<l> O115ll1, KaK II s npyrnx HeiiTpOHHbIX 

ueInpax, rrpoB0lllfTCll M0llepHH3aUlfl! ClfCTeM yrrpasneHIIl! CilCKTp0MeTpaMH. IIpe:lKHlfe CHC

TeMbl, 6a3Hposasumecl! Ha ::meKTp0HHKe B CTaHllapTe KAMAK, yrrpaBnl!CMOll K0MilbIOTe

poM nma PC, 3aMeHl!IOTCll Ha H0Bbie, C03,IJ,aBaeMb!e Ha 0CH0Be MOJJ.ynbHb!X KOMilblOTepoB B 

crnunapTe VME. '.:ho rroTpe6osano co3,IJ,aHlfl! Hosoro rrporpaMMHoro o6ecrre'leHlfl!. IIpe:lK

une rrporpaMMbI, pa6ornswne B cpene O,IJ,HorronbJosaTenbcKoii OJJ.H03a,IJ,a'lHOii orrepau110H-

11oii cncTeMbI MS-DOS (MS Windows}, 3aMeHl!IOTCll Ha uenuii K0MrrneKc B3aHMoneiicT-
• 

B)'I0UllfX 3a,IJ,a'-!, C03,!1aHHblX Ha 0CH0Be cospeMeHHOll orrepaUHOHHOll CHCTCMbl peanbH0ro 

speMellH OS-9. TaKrui 3aMeHa Ka'-!eCTBCHH0 ynyqmaeT B03MO:lKHOCTH CHCTeM yrrpasneHlfl! 

HHCTpYMeHTaMH, o6ecrre'-IHBaeT HX pacumplleMOCTh, B03MO:lKHOCTb ,!J,lfCTaHUIIOHH0ro yrrpas

neillfll no ceTH, y,1106HLiii H cospeMeHHbIH HHTepcpeiic c nonh30BaTeneM. 

,UnccepTaUlfll Il0CBllU{eHa opHrnHanbHhIM lf,!1el!M If KOHKpeTHbIM pemeHlfl!M, KOTOpb!C Brrep

Bble 6bmlI peanlf30BaHbl B CHCTCMe HaKorrneHlfl!, yrrpasneHlfl! II KOHTp0nll HeiiTpOHHhIM 

cneK'rpoMeTp0M BhICOKOro pa3pemeHlfl! (HCBP). '.3Ta CHCTeMa 6blna BBe,IJ,eHa B 3Kcrrnyarn

UHI0 B MapTe 1995 rona II CTana rrepsoii CIICTeMoii Ha ocHose VME na peaKTope HEP-2. 

Ona 1aMeH1Ina CIICTeMy Ha ocHose PC H KAMAK, K0Toprui HMena cnen)'IOIUIIe rrp1IHUIIHII

anb11LIe ue,IJ,0CTaTKH: 

• yrrpaBnl!IOJUall rrporpaMM.a He l103BOnl!na BeCTII ·HaKOITneHIIe II rrpOCMOTp crreKTp0B 0,IJ,HO

BpeMellH0, no3TOMY B rrpouecce II3MepeHlfl! cneKTpbI He 61,m1I nocTyrrHhI; 

• rronH0CThlO OTCyYCTBOBanlI ceTeBall IlOMep:lKKa II B03MOJKHOCTh ,!J,IICTaHQIIOHHOro yrrpaB

neHIIll rrpoueccoM H3Mepen1Ill; 

• npennaranocb T0nhKO pyqHoe yrrpasneHHe 3KCrrep1IMeHTOM; 0TCyYCTBOBana B03M0JKHOCTh 

COCTasneulfl! H aBTOMaTII'-!eCKOro Bbll10nHeHIIll nporpaMMbl 3KCrrep1IMeHTa. 

Ilp1I nepexone Ha VME 61,m1I ccpopMyn1IposaHbI cne.!I)'IOIUIIe Tpe6osaHlfl! K HOB0MY rrpo

rpaMMH0MY KOMrrneKcy: 

• Herrocpe,!1,CTBeHHOe yrrpasneHIIe ycTaHOBKOH II3 3KCrrep1IMeHTanbHOro Jana; 

• JJ.HCTaHQ1IoH11oe yrrpasne111Ie '-!epe1 noKanhH)'I0 ceTh Jia6opaTOp1I1I; 

• oprau!I3aUlfl! cospeMeHHOro MH0fOOK0HHOro IIHTepcpeiica C rronh30BaTeneM; 

• B03MOlKHOCTb BH3yanbH0ro KOHTp0nll HaKarrn1IsaeMh!X crreKTpon; 

• B03M0JKHOCTh rrpoCTOH MaITTaUIIII CIICTeMh! rrplI pacumpeHlflf C0CTaBa 3KCrrep1IMeHTanb-

H0ro 06opynosa11nl!; 

• nerK0CTb H3MeHeHlfl! rrpoueJJ.ypbl 11poBe.!ICHlfll 3KCrrep1IMeHTa. 

IlepsoHa'-!anbHall sepclfll KoMrrneKca ,!J,nll HCBP BKnIO'-!ana B ce6l! 3a,IJ,a'lH yrrpasneHlfl! spe

MllrrponeTHbIM aHanH3aTopoM, TeKCTypHh!M r0HHOMeYp0M, M0HHTOpHpOBaHlfll rryqKa, HHTep

rrpeTaUHH rrporpaMMhl 3KcrrepHMeHTa Ii BH3yanH3aUHH crreKYp0B. 
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B 1997 ro.Qy rrp11 nepenoce Ha cneKTpoMeTpbI CKAT 11 HEPA-ITP rrporpaMMIIoe 06ecrre

qen11e HCBP 6b!JIO MO.Qepmn11p0Bano II pacnmpeno 3a clJeT BKmoqemrn 110Bb!X 3a.Qa'l 

(KOIITpOJib TeMnepaTypbl, nanplDKeHHl!, YJibTpa3BYKOBbIX 113Mepe1mii II KO!lTpOJll! npouecca 

H3MepeHHl! no cen,). 3m BepcmI 11onyq1ma na3Ba!me KOMITJieKca HCBP/CKAT H B na

CTOl!IUee BpeMl! 11CITOJib3yeTCl! Ha pl!.[(e crreKTPOMeTpOB. 

IJ,enu pa6oTLI. ITepBOH3lJaJibIIOH UeJiblO aBTOpa 6bma pa3pa60TKa nporpaMMHOH CHCTeMbl 

.[(Jll! ynpaBJieHHl! KOHKpeTHb!M crreKTpOMeTpOM (TeKCTYPIIhIM cneKTpoMeTpOM HCBP). Ile

penoc KOMITJieKca Ha IIOBbie IIIICTpyMeHTbl 110Tpe6oBaJI KaK pacnrnpeHHl! COCTaBa npo

rpaMMHbIX KOMITOHeHT KOMITJieKca, TaK 11 pa3BHTHl! Konuenunu B CTOpony 60JibllleH rn6Ko

CTll, YJ!l1Bepcanll3auIm ll yuucp!!K3UHH. B pe3yJibTaTe .nonyqeH nporpaMMHb!H KOMITJieKC, 

KOTOpbIH MO.:KeT 6b!Tb 11Cl10Jlb30B311 B KalJecrne OCIIOBbl .[(Jll! ynpaBJICHHl! ll .QpyrnMII 11eii

TpO!lllb!Ml1 (peHTreHOBCKHMll) crreKTpOMeTp3Ml1. O6o6menue nonyqe1moro 0llb!Ta Il03B0Jlll

JIO rrpe.[(JJO.:Kl1Tb K0HUeITTYaJibIIYIO cxeMy IT0CTpoemrn rrporpaMMHOro KOMITJieKca .[(Jill yrrpaB

JieHHl! cneKTpOMeTp0M na OCIIOBe X Window System, peaJill30B311HOro ueJJIIK0M Ha crnpo

He VME-KoMrrhIOTepa. 

Hay,man HOBH3na. BrrepBbie rrpe.[(Jlo.:KeHa II peanll3oBana H.[(el! noCTpoe11m1 rrporpaMMnoro 

K0MITJieKca CllCTeMbl ynpaBJieHHl! cneKTp0MeTpOM Ha OCIIOBe X Window System. Ilo.[( ;:JTHM 

110HHMaeTCl! TO, '!TO. 3a.[(3lJH, COCTaBJll!IOIUlle KOMITJieKC, llBJllllOTCll X-KJJlleIITaMII, H HX _co

BMeCTHa<J pa6oTa opraHH30BaHa rrp11 110MOIUH cpe.QCTB Me)KKJJlleHTHOro B3311MO.[(eHCTBllll X 
Window System. 

Pl!.[( H.[(eH, CBll33HHblX C nepapx11eii KOMITJieKca, TaKIIX KaK H33HalJenue crreU!laJill311p0BaH

Hb!X 33.[(3'1 .[(Jll! llHTepnpeTa[lllll nporpaMMbl 3KCI1epHMeHTa ll m1cpopMHp0B3Hllll Y.QaJieHimro 

IT0JJb30BaTeJll! 0 X0.[(e 3KcnepHMeHTa, llCI10JJb30Ba1me X-.QpaiiBepoB, TaK.:Ke llBJilleTCl! opHrn

HaIIbHblM!l. 

li.[(el! peaJIH33[11lll KOMITJieKca TOJlbK0 Ha CTOpone VME T3K.:Ke 6blJ1a Bbl.[(BHilyTa He3aBIICl1-

M0, X0Tl! BllOCJJe.[(CTBllll CTaJIO ll3BeCTIIO, '!TO OHa llCI10Jlb30BaHa T3K)Ke ll B CllCTeMe, pa3pa-

6aTbIBaeMOH B IRI (TU Delft, .H11.QepnaH.QbI). 

Ha}"IHaJI u npaKTH'ICCKaH 11,CHHOCTb. IlpeJIJJO;KeH H llCCJle.[(OBall cnoco6 ITOCTpOeII!ll! npo

rpaMMIIOH CHCTeMbl ynpaBJieHHl! crre~TpOMeTpOM Ha· OCHOBe X Window System,. pean1130~ 

BaHHOH rrommcTblO na cTopoue VME. 

Pa3pa60Tallbl op11rnHaJib1Ible nporpaMMbl yrrpaBJiellllJI OT.[(eJibllb!Mli Y3Jl3MII crreKTpOMeTpa 

(BpeMl!I1pOJJeTHb!M 3HaJill33TOpOM, rOHIIOMeTp0M, ne'lbJO (pecpplllKepaTopoM)), KOTOpbre MO

ryT rrp11MeHl!TbCl! KaK B KOMITJieKce, TaK ll He3aB~CIIMO. 

ITpeJIJJO)KeH II peaIIll30BaH KOHKpeTl!bIH BapHaHT 33Jl3Hlll! rrpoueJiypbl 11poBeJjeIIHl! 3KC11ep11-

MCI1Ta. 
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)lnl! 06ecne'!e[lllll JIHCTa!IUl!Ol!IIOfO KO!ITp0JJll II ynpaBJiemlll '.:lKCnep11Me1IT0M npeJIJIO)Ke!la 11 

peam13ona11a HJiell o pa3JieJ1emm K0MnJJeKca 11a qacn1 .!IJlll JIOKaJibnoro (nommro) ynpaaTJe

mlll, a TaKlKe .!IJlll Bireumero na6moJielll151 11 ynpasJJelll1l! qepe3 JIOKaJiblIY!O ceTb. 

TTpe.!IJIOlKe11a op11n111anb1Iall cxeMa o6CJiylKHBaJlllll npepbIB311HH C HCITOJ!b30B3HlleM X

JipaiiBep0B, KOTOpall npeJIOCTaBJJlleT B03MOlKIIOCTb pearnpoBamlll B X-KJJlleHTe Ha annapaT

llbie npepusamrn. 

Bu6pa11a II peanll30Ba11a MeT0.QHKa opramBamm ynpomemmro JI0CTyna K ycTpoiicrnaM B 

onepammrmoii c11cTeMe OS-9. • 

K 11acTOl!IUeMy speMe1111 KOMnJieKc m1e.Qpe11 11a cneKTpoMeTpax HCBP (c I 995 r.). CKAT 

(c 1997 r.), HEPA-TTP (c 1998 r.) nyqKoB 7a 11 76 peaKTopa 116P-2 JIHC!J 0115111. C 1998 

rom1 seJieTcll aJiallTaIHlll KOMrnieKca JLTJll cneKTpm1cTpa 3TTCl1JIOH. 

CoJJI;Ul!IOe nporpaMM!IOC o6ecnC'[Clllle MOlKCT 6h!Tb co cpaBl!IITCJJblIO 11e60JJblllllMII JaTpa

TaMiI a.QanT11posauo .!IJlll ynpasnemill J1pyrm111 cneKTpoMeTpa~11r. 

Anpo6auun II ny6m1Kau1111. OcllOBllblC pe3YJibTaTbl IICCJJCJIOBaIIIIii JI0KJJaJib!BaTJIICb Ila ~te

lKJlyllap0JIIIblX pa6oq11x coseman11l!x Data Acquisition systems for Neutron Experimental 

Facilities (111011h 1997, lly611a, Pocc1rn) 11 New Opportunities for Better User Group 

Software'97 (JieKa6ph 1997, Apr01111, CWA), a·TaKlKe na Koncpepe11m1llx Neutron Texture 

and Stress Analysis'97 (mollb 1997, lly611a, Pocc1ill) 11 Real Time'97 (cenrn6pb 1997, non'. 

C!JpaIIUHll) ll onyfomKOB311bl B pa6ornx /1-8/. 

CTpyKTypa .[(HCCepT3UHII. ll11ccepTaUllll C0CT0IIT 113 BBeJiellllll, lll!TII mas 11 3aK.TJIO'leJIIIll. 

Pa6orn COJieplKllT 98 CTpaimu. BKJJI0lJ,lll 6 rn6m1u. 18 p11cynKOB, cmtCOK JJl!TepaTypbl 113 88 

11al!Me1IOBaJIHli II npllJJOlKCIIlle. 

AsTOp 1ami1macr: 

• . KOIIUenumo 110CTpoellllll nporpaMMIIOfO KOMrIJICKCa Will y11paB.TJelI11ll 11ciiTpOIIIJblM 

, (pe11Tre1IOBCKllM) CI1CKTp0MeTpOM Ila 0CIIOBC X'Window Systein; 

• caM nporpaMMIIblli KOMIIJJeKC KaK 0CIIOBY .!IJlll n1palK1tpoBa1I11ll: 

• BbI6op 11epapXH'l~CKOH CTPYKTYP~I KOMllJieKca, B TOM 'IIICJie, BbUleJ1em1e cneu11amrn1po

Bal1I1blX 33J13'1 .!IJlll Y.!laJie1111oro ynpasJieI!llll II KOIITpOJlll 113Mepcmlll; 

• rrporpaMMllbie cpe.QcTBa Ml! opramnauIm ynpomemmro .!lOCTyna K yCTpoiicTBaM B onc-

pauH01111011 c11cTeMe OS-9. · · 

Co,!lcpJKanuc m1cccpTau1m 

Bo BBC.llCHIIH 06oc11osa11a aKTYaJlbllOCTb TCMbl, 0I1pCJICJ!Cllbl 0CII0BIILIC ItCJIII IICCJICJI0Hal!llll. 
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B nepnoit mane paCCMOTpe!lbl cospeMemIOe COCTOll!!He II TellJ.leHUHII pa3B11Tllll CIICTeM 

ynpaBJiemu, HeihpOHl!bIMH cneKTpoMeTpa~m. TTpeJ.ICTaBJJell!IbIH o63op J.1eMOIICTp11pyeT, '!TO 

cneKTP B03M0AC!lblX pellle1111ii npu BbI6ope OCII0B JlJJll IT0CTpoemll! CHCTeM ynpaBJJe!IHll 

cneKTpm1eTpaM11 11eo6bI'laii110 LUHp0K. B cospeMellllblX pa3pa60TKax HCITOJ]b3YIOTOI, npaK

Tll'leCKH, see 1.10CTym1ue cncTe~lbI peanb11oro speMl'!Im (Os-9, WxVorks, LynxOS), rpacjm

YecK11e cucTeMbI II naKen,1 (X Window, Motif, Tcl/Tk, Lab Windows, Lab View II T.J.1.), 

pa31Ioo6paJHble amrnparnue nnanpopMLI, m1111u II HJITepcpeiicLI. TTpu JTOM, JiapllJ.IY c 

MOil(HbIMII Konna6opaum,~m, TaKIIMII KaK EPICS, 061,e1.1mrnmmeii 6onee 60-Tn opraJIH3a

llllii, cymecrnyIOT, pa3Bl!BaIOTCll II ycnenmo IICITOJJL3YIOTCll CIICTeMbl, pa3pa60Tallllbie 11e-

60JJblllHMII KOJJJJeKTHBaMII 11n11 1.1a;ice orneJJbllbIMII nporpaMMIICTaMII (ROG, SICS, 

HCBP/CKAT, SPECTRA II np). no M11e111110 asrnpa, :no cs111.1eTeJJbcrnyeT o TOM, '!TO 

Ha116onee cymecrneHI!blM J.IJlll ycnexa TOH HJJII IIHOH pa3pa60TKII llBJJlleTCll Bbl~Op ue co6cT

BeIJHO "TeXHll'leCKIIX" peme1111ii, a, npe;ic1.1e BCero, paUH0HaJJbHOii TaKTHKH opramnau1111 

pa3pa60TOK, 6a311py10m11iicll Ha K0MITpOMHCce Me;KJ.ly 3anpocaMH ITOJJb30BaTeneii II B031'JOAC

II0CTllMH pa3pa60T'IHKOB, C TeM, 'IT06bl o6ecne'IIITb pa3YM1Ible cpOKII, a TaKACe IT0JJIIOTY 

CIICTeMbl II Ka'!eCTBO BbIITOJJI!lleMOH pa6oTbl. B KPYITIIbIX ueuTpax, TaKlfX KaK APS HJJlf 

ESRF, rne, c· onuoii CTOp0llbl, npOB0J.IHTCll aKTIIBllal! ITOJJIITIIKa no npHBJJe'!eHHIO BHellJHlfX 

ITOJJb30BaTeJJeii ll, cne1.1osaTeJJblIO, ITOCTOllllH0 B03!111KaeT ueo6xoJ.IIIMOCTb B 6blcTpoii nepe

llaJJ3J.1Ke cneKTpoMeTpOB, CBll33HllOH C ITOJ.IKJJIO'leimeM II0BblX ].leTeKTOpOB, ycTpoikTB If T.J.I., 

a C npyroii CTOpOllbl, cymecrnyeT cpaBHIITeJJblI0 60JJbllJOH KOJTJJeKTHB BblCOKOKBaJJllcjJ11u11-

poBaHllblX nporpaMMIICT0B, co31.1a1111e TaK11x cno;ic11ux c11cTeM KaK EPICS HJJH TACO ue-

06xo1.111Mo II onpanna110. Me11ee Kpyn11bIM ue11TpaM ::>To 11e no.(l c11ny, 11 ·01111 n1160 sbmy;ic-

1.1e11b1 IICIT0JJb30B3Tb qy;ic11e pa3pa60TKII, JJ1160 lfCK3Tb 6onee npOCTbie pelllell!lll. 

B Ka'!e_CTBe o6umx Te1me11u11ii ITOCTpoemrn CHCTeM ynpaBJJell!lll cneKTpoMeTp3Mlf MOACIIO 

Bb!JleJJHTb cne1.1y1omHe: 

• noCTpoe1111e pacnpenenem1ux CHCTeM ua ocuose Internet; B ocHOBHOM, pa31.1ene1111e npo

BOJ.IIITCll no npmiu11ny: lfllTepcpeiic - lfCITOJ.IHlfTeJJb; o6bI'IHO, lfCITOJJIIIITeJJb peanmonaH 

11a OJl!IOM Y3JJe cern (KOMITbiOTepe), a 1f11Tepcpeiicm1ii JlOCTyn BO~MOACeH co MIIOrJIX Y3-

JJOB, n TOM YHcne, If on11ospeMemm; onnaKo, conpeMeuuue cucT_eMbI (EPICS, TACO 11 

J.lp.) He H3KJJ3J.lblB3IOT orpa1mye1111ii Ha 'IHCJJO HCITOJJIIHTenbHblX Y3JJOB; 

• llaJJll'IHe MHOfO0KOIIH0fO rpacjJH'leCKOro Hl!Tepcpeiica KaK o6ll3aTeJJblioro aTp116yra; B 

llaCTOllll(ee BpeMll BeJlYTCll aKTHBllb!e pa3pa60TKH C np11Me1ie1meM web~TeXHOJJOrJIH, 

Tcl/Tk II Java; 

• nerKal! a1.1anT11pyeMOCTb nporpaMM11oro 06ecneqeu11l! K 113Me11e11mo ·cocrnsa 06opy1.1ona

HHll cneKTpoMeTpa 11 MaKCl1MaJJbH3ll m6KoCTb B Bb16ope 1.1eiici-s11ii, cocrnBJUIIOI.1{11X 3Kc

nepHMeHT; nepnoe 06ecneq11naeTCll MaKCIIMaJJbHOH KOHcjJ11ryp11pyeMOCTblO Cl1CTeM, IIC

TIOJJbJ0Ba1111eM 061,eKT110-op11e11T11posa11Horo nonxona, sTopoe - cocTaBJiem1eM cne1.111a

JJ11J11posa1111ux ll3b!K0B 0IIIIC31111ll ,npoueJ.1ypbl 3KCITep11MeHTa II nporpaMMHblX cpencrn, 

11x pean113ym1u11x. 
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TaKHM o6pa30M, ITOJlXOJl, 3311(1111(3eMbIH aBTOp0M, B ueJJ0M C00TBeTCTByeT conpeMeHHLIM 

TellJ.lel!Ulll!M nocrpoeHllll CIICTeM ynpaBJJeH!lll 11eihpo111Ib!Ml1 (peHTreHOBCKHMII) IIHCTpyMeH

TaMl1. 

Bo DT0pOlt mane paCCMOTpeHLI opraHU331.\Hll, CTPYKTypa 11 C0CTaB nporpaMMHOro KOM

ITJJeKca HCBP/CKAT 

TaKTHKa pa3pa60TK11 K0MITJJeKca onpeJleJJllnacb cneJlYJ0Illl1MH ocncinHLIMII np11111.1Hna1,111: 

• ITOJ.lyYIITb KaK M0ACHO 6ucTpee rrp0JlYKT, rrpttfOJlHbllf J.IJlll 11CITOJJL30BaHHll; 

• Bb1611paTb nau6onee npOCTOe pe1lle1111e 113 IIMeIOil(IIXCll a'ILTepHaTUB. 

O6m3ll CTpaTerl!ll pa3pa60TK11 - cmnanaTb cncTeMy rro3-ran110 11 cpa3y, 11aq1111al! c ynpo

me1moit, COJlep;icameit JJl!lllb CaMbie cymecrnemlble K0MITOHeHTbl Bepcuu, BBOJlllTb roTOBbie 

nporpaMMbl B JleHCTBlle. KpoMe TOro npu BbI6ope CTpaTem11 6bIJJl1 yqTeHbl cnenyio11.111e 

B3ACHbie o6CTOl!TeJJLCTBa: 

• JlJUI HCBP 6Lm JaKyirne11 VME-KoMITLIOTep, B K011cp11ryp31.1nIO KoToporo BX0JlHJJH M0II.I-

HL1e (11 noporne) noKanLnue rpacpuqecKne cpencrna; 

• JJ0KMbHal! ceTb B JIH <I> TOJJbK0 C03Jl3BaJJaCL 11 p_a6oTana ne oqenL 1131.1e;icno; 

• B rpynrre rronLJoBaTeneil cneKTpoMeTpa ue 6bIJJo · cnoeil pa6oqeil crnn1.11111, 

TTporpaMM11oe 06ecneqe1111e BKJJIO'lano B cefoi onepau11onnym c11cTeMy Os-9 · v2.4 c c11cTe~ 

Moit pa3pa6oTKH rrporpaMM u n11cTp116yr11n X Window System (XI l/OS-9). 

OcnoBHb!Mll ll)lel!MII, onpeJleJJl1Bllll1e xapaKTepHLie oco6eHHOCTII. KOMIIJJeKca, llBJUIIOTCll 

cnenyioull-!e: 

• B OTCYTCTBl111 CBOeil pa6oqefi CTaHI.11111 MLI. OTK33Ml1Cb. OT neneHHll ,rrporpaMMbl Ha 

"1111Tepcpeilcnym" 11 "ucrronnuTeJJLHyIO" qaCT11 u pellIHJJH nopyq11TL pa6oTy no 06cny;ic11-

sannIO ycTallo_BKl1 VME-KOMITbIOTepy nomlOCTb!O. BIDKHb!M apryMeHT0M B II0JJL3Y TaK0ro 

pellleH!lll 6LIJJO 11enosep11e 33K33'111K0B K H3J.le)KHOCTl1 pa6oTLI' JIOKaJJbHOH CeTU nHct>, 

KOTOpal! B 1992 rony T0JibK0 C03Jl3BaJJ3Cb. TT03TOMY na rrepBOM 3Tarre yrrpaBJieH11e crreK

TpoMeTpoM npeJlIT_OJiaraITOCb BeCTll 6e3 11CII0JJb30BaH!lll ceru, TOJ.lbK0 'lepe3 JIOKMbHbie 

rpacpnYecKHe cpenCTna, 'ITO 6Lmo. onn11M H3 Tpe6onanuil K p33pa6oTKe. Ilomnee no

KaJILHal! BepCHll 6LIJJa TpanccpopM!IpOBaI_Ia s CeTenym. 

• L{Jrll II0Bb!llleH!lll YCTOH'll1BOCTII pa60TLI K0MITJJeKca pellleno 11CIIOJJb30BaTb CIICTeMy 3a

ll.ll1Tbl naMllT!f OS-9. L{Jrll JlOCTyrra K ycTpOHCTBaM Ha Hl1ACHeM, yponne u 06cny;ic11BaHHll 

npepbrnanttit Bb16pa11a II ycosep11IenCTnona11a MeTOJll1Ka, onucanHal! B rnase 5. 

• Mnororrpo1.1ecc11al! orrepa1.111onnal! cucTeMa OS-9 II03BOJUieT opranHJOBaTb yrrpaBJUIIOII.IYJO 

rrporpaMMY KaK C0BOKyrrnoCTb B3311M0)leilcTBYJ011.111X CaMOCT0llTeJJbHblX . 33].13'1 

(KOMITJJeKc). HcrrOJJb30B3Hl1e rrpun1.1una M0JlYITLH0CTl1 naeT B03MOACH0CTb p33pa6aTLIB3Tb, 

OTJJ3ACl1B3Tb 11 BB0Jll1Tb B 3KCITJJyaTal.111!0 KOMITJJeKC H03T3IIHO. 3TOT ITOJlX0Jl TaK)Ke no-

3BOJJlleT JJerKO napam11naTb ero rrp11 paClllllpen1111 C0CTaBa 3KCIIep11MeHTaJibHOro o6opy

Jl083Hllll, JlOII0JJllllll K0MITJJeKc HOBbIMl1 3a)l3'13Ml1. 
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• Ehmo npIIIDITO perne1rne o npI1Me11e1II1I1 cpencTB naKeTa Xl l/OS-9 (ananrnr.urn X 
Window System Jl.JUl OS-9) B Ka'!ecrne ocnoBhI Jl.JUl opramna11m1 ne TOJibKO rpacpil'!e
cKoro lll!Tepcpeiica, HO II BCero KOMIIJieKca B lleJIOM. ITporpaMMil<IB CIICTeMa X Window 
System JIBllileTcll IIJiaTcpopMo- II yCTpoiicrno-He3aBIICIIMOii II npen11a311aqe11a wrn pa6on1 
B ceTeBOll cpene no MOJleJIII: IOII!el!T - cepBep. 3q11a'II1 (X-KJII1el!Tbl), C03)laBaeMb!e nOJJb-
30BaTelliIMII, no X-npoToKony 06ma10TCJI co cne11I1anI13I1posa1111oii 3Ma'leii (X
cepBepm,1), 06cny)1rnsaromeii JlIICITJiefr noJJb30BaTeJJJI. MecTo JanycKa 3Ma'! HecymecT
se11110. lh111ene1II1e ero ne Tpe6yeT HIIKaKIIX Il3MeneuI1ii B Kone 3aAa'!. C11cTe111a npenoc
TaBllileT noJJh30BaTenro nrnpoKuii cneKTp B03MO)l(!IOCTeii no opra11113a11I1H pacnpenene11-
11oii pa6oTbl, CKpbIB<IB OT nOJlb30BaTeJill TeXHil'leCKile neTaJJII peanhHOro o6Mena II nepe
)la'!II na1111b!X. TaKIIM o6pa30M, KOMIIJieKC o6pa30BaH COBOKynHOCTb!O X-KJineJITOB, Ka)l(

Jlhlll H3 KOTOpb!X BbIIIOJlHlleT noJJHOe 06cJJ~IIBan11e OT)leJlbl!OfO Y3J1a ,YCTaHOBKH, KaK-To: 
fOIIIIOMeTp, BpeMllnponeTHhlii ana.iJil3aTop, ne'!b II T.Jl, Ofa1en Me)l(Jly KJilleHTaMH IIOJllIO
CTb!O pean113oBan cpencTBaMII Xl 1. )].mI 06cnyJKI1Banllll npephrnam1H npennaraeTCll cxeMa 
c X-npaiisepaMu. 

• )].mI ocso6o)l(Jle!lllll nOJJb30BaTeJill OT Bhlnom1eHHl1 PYTHHHb!X npo11enyp npenyc1110Tpe11a 
B03MOlKHOCTh Janamrn nporp~MMhI sKcnepuMenrn B Bl!Ae TeKcToBoro cpawa. conep)l(a
mero nocnenoBaTeJJbHOCTh onepa11I1ii SKcnepuMenTa. ll11Tepnpern1111J1 SToii nporpaMMhI 
nopyqena cnellllaJJbJIOH nporpaMMe-IIHTepnpeTaTOpy, ynpaBJill!OIHeii pa6oTOii OT)leJJbllhlX 
3Ma'! B aBTOMaTll'!eCKOM pe)l(IIMe. 

• ,KoMnJJeKC JIIO)l(eT 6b!Tb 3anyme11 KaK B JlOKaJJbHOM pe)l(IIMe, TaK H C, npOI13B0JlhHOii pa-
6oqeii CTallllllll l!Jlll X-TepMllliaJJa JlOKaJJbHOii CeTH. ITpu 3anycKe: C Buenmero cepsepa 
HII JlOKaJJbHhlii rpacpuqeCKilii KOHTPOJlJlep ua VME, HII 06cJJy)l(IIBaI01Hllii ero JlOKaJJbllhlil 
X-cepsep· ue ny)l(HbI. 3To 03Ha'!aeT, 'ITO KOMIIJieKc MO)l(eT pa6oTaTh II na ·vME~ 

KOMnhIOTepax, ne I1Me10m11x JlOKaJJbllb!X rpacpI1'1eCKIIX cpencTB. C npyroii CTOpOHbl, 
VME-MallIHHhl, 06nana10mI1e JJOKaJJbllb!MII rpacpI1'1eCKHMII BO'.:lMO)l(IIOCTllMII, MOfYT pa6o
TaTb )la)l(e IIPII OTKJIIO'!eHIIII OT cen1. 

• IToJJb30BaTeJib, pa6orn10mnii Iia KOMnhIOTepe, C' KOTOporo 6hIJI 3anymen KOMIIJieKC, 06-
nanaeT BCeii nOJJHOTOH Bmicrn nan °l1pOL1eCCOM H3MepeHilll II IIOJlYlfaeT )leTaJJhHYIO HH~ 
cpopMalllHO O ero xone. )].mI kompolliI 3KC~epI1111e1iTa Il3BHe pa3pa6oTaHbl nse cne1111aJ1n
'.illpOBaHHhle 3aAa'!H · Jl.JUl BIIJyaJinJaUnII cneKTpos II · nonyqemrn · I111cpopMallI1I1 o pa6oTe 

caMIIX :KJIIlellTOB; o6pa3ymmiix K0MII.lieKc'. ITocneti1rnl1 TaK)l(e n03BOmI_eT ynpaB11,l!Th npo-
11eccoM Bhmonnenllll nporpaMMhl sKcnepIIMerna, a nMenno, oCTa1iasn11saTh, npnocT°auas
JlIIBan IIJlII, npepbIBaTb npo11ecc Il3MepeHilll, a TaK)l(e B0306HOBJil!Tb ero BIIOBb. 

• Koucp.111yp11pyeM'ocTb' oTnemilhIX Janaq KoMruieKca 'onpeneJilleT nerKOCTh IIX anama1111n K 
ll3Meueumo xapaKTepncT11K 3KcnepI1111ettTanb11oil yCTiuioilKn, a· 061HI1il Mll Bcero· KOM
IIJieKca KOHq:Jllrypa11nouHhlii cpaw 06ecne'!I1BaeT IIX. B3allMOCBll3b.' 

Hepapxrui II COCTaB kOMIIJieKca npei\CTaBJleHbl ua'pIIC. 1, a npiiMepHblil mm III!Tepcpeilca 
na pile. 2. 

B rnaB.e TaK)l(e JJaCCMO'rpeubi 11epapxllll 3anaq KOMIIJieKca, CTpyKTypa KJI11ema 11J111ep11Tem
uoil .rpynilhl. ITpeAJJO)f(eHa' OpllfllllaJJhll<IB CXeMa 06CJ1Y)l(l!Ballllll npepb!BaHIIH C_.IICilOJlb30Ba-
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1111eM CIIelll!aJJ11311pOBailllb!X 3anaq (X-npaiisepos), no3B0Jlll!OIH<IB Yll06HO pacnpe.11eJ1I1Tb pa-

6oTy Me)l(Jly .upaiisepaMII II OCIIOBIIOil nporpa111111oii'. 

On11ca11 111exa11113M KornponJI 3a co6m0Jle1111e111 Tpe6ye111b1x ycnosnii, pean1nosaHHhiil TaK)l(e 

c HCilOJlh30BaIIlleM cpe.ucTB X Window System. 

B 3a111eqa11nllx no peanma111111 np11se.11e11b1 Tpe6osamrn K naMllTII, )laHHbie o 3arpY3Ke npo
ueccopa, a TaK)l(e CKOpOCTllble xapaKTepHCTHKII npoueccopHblX ~10.11yneii cc 112, E 17, IIC

IIOJJb3YeMblX B VME-KOMIIhIOTepax. 

Y11aneHHOe 
ynpaaneHue 
U UH¢OpMa/.lUfl 

Join X11 

IIIHTepnpeTaUMA 

KOM8HA,HOrO 

cpaiitna 

Info X11 Vsp X11 

KoHTpOnb BM3yam133~R 

M3MepeHMA cneKTpoo 

"1Hrepnperarop ... /· --::c~· ~~ .. -.......... -vm 
----◄..,-;:,:~:,········· ---- 9:----- .· tf .... ■ ■ --• Chi 

Gonl -·•1 I Tofa x
11

~ I Mont x
11 ... .,, 

Ynpa-sneHMe YnpaeneHM8 ep KOHTP0Jlb 
TeKCT)'pHblM -nponeTHblM MHTeHCMBHOCTM 

nysKa 

.x- I xttg2) ~ 1x 

bce2a bce2b 

bce2adrv bce2bdrv 

CJt!:9-J:ipa.,u,ae,pbl u ,ae9Kpunropbi 

6YWA2 
Ycrpoucrea 

6Y32 
KaHan 1 

6Y32 
Kattan 2 

Ultras 
YllbTpa3B}'KOBOe 

M3MepeHM8 

o6pa3t..ta 

I ·t I L __ I 

6PYC 

Press 

- -+ - I I i 
L -1- I 

i 
! 

I vd:dol 

VDAD 

I 
L - - I 

G 
Euroterm 

902P, 
LTC-60 

PIie. 1. Coc:TaB,' Ilepapxttll' II cxeMa CB~3H nporpaMMll~fO KOMII~eK~i1 HCl3P(CKAT' (;i1;aKOM 
xi 1 'rioMe'!ellbl 3:i)la'III, KO~0pb;e 'll8Jl~IOTCll KJIH~IITaMH X Wind~\V,System) ' 

Ocn0BHblM' npe11111ymecTBOM Bh16pa1111blX pewe1mil' llBJllleTCll 
0

np'euen1,1i<IB npocrnra 'pc,U11na: 
unn 11, cne.uosaTeJlbllO, 6ucTpoe nonyqe1me pa6oTocnoco611oii c1icTeMb1 · np11 cpaB1111TeJ1i.'1i6 

Ma.JlhlX 3aTpaTaX t~a IJporpaMMilpoBallHe. nocKOJlbKY, 1111wpcpeik · JI nporpaMMa COCTaBJllllOT 
OJlllO ue.rioe. ne nano COCTaBJlJITb II nporpaMMilpOBaTb npoT0KOJl IIX BJamtOJleiicTBllll. TaK
)l(e ne nano nporpaMM11poBaTb OT)lCJlbllblX cpeJlCTB K0MMYlll!Kallllll [I() CCTII. !I0CK0JlbKY, 11c
IIOJ1b30Ballbl CCTCBhle B03MOlKIIOCTII X Window Syktem. nepeBOJl JlOK.Ull,IIOii nepc;m B cc
TCBYIO BbmomrneTCll asToMaTH'!eCKH np11 Bb16ope "T04KII'" 3,mycKa KOMnneKca (11oiia~1,110 
l!JlH 113B11e). npn•pa6oTe B CeTeBOM (pacnpe.uenelllIOM) pe)l(IIMe 11a 1111Tepcpeik110M KOMlll,IO-
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Tepe (pa6oqeii crnnwrn, X-TepM1rnaJJe, PC) ncnom,JyeTcll crnn.uapnwe rornaoe nporpaMM

noe 06ecne'le1rne (X-cepaep), T.e. He Tpe6yeTcl! nporpaMMnpoaamrn aoo6me. 

-~.- ~~ I , I i I. llfJfl;,;:;;;;:; •6 

[ED[B_o]Q'D~~ . . - ~','\'l'l"k't: s14-2 
i:A(. ~!lsi.tl.txt . f.>OSel'!'~-i' ch scheffzuek 

r1 .... " 11easurine protocol or N'.;!IR difr(IIIIIIIIIII iilt~i½· s142.$00 
I IPociod, .....,97,S Pcocod~, !/~===========:! I j~h: s14-2 u,.er:. 
' Ti"" ufhet: U u,; flliht .-1 

lChannd uidth• G4 us Pbtro,-,, 

;c;t,ii1,·;;~iliE]· 
~-,...,;==,i filename :··lskats.cmd 

~~~iji~~~~ 
0· 'L:.J, 

13:ll 86706!1072 ..,.,.CE!2oni! te,a:l 

;,.,:, 

PHc. 2. O6muu BHJl mnepqieiica KOMnJieKca 

B TpCThCH rnaBe paccMaTpHBaIOTCll BOilp0Cbl, CBll3aHHble C HHTepnpeTal{Hett nporpaMMM 

3KCnepHMeiITa. Ilpoue.uypa npoae.ueirna Ml!OrHX lf3M~penm1 npe)lCTaIDJ~eT co6oii TaK Ha3hl

BaeMoe "cKiurnpoaanue", To ecTL noCJie.uosa{e.rrb;IOCTb omenhn~1x mMepeHi1u iia ¢one HJ

Me11e11ua ycnoattu oKpy)Kelllrn o6pa3l{a (TeMnepaTypbI, .uaBJieHHll II T.n.) HJIH ero apamenlfl!. 

IlomIOe lf3Mepe11ue_ o.unoro .. o6pa3l.la _M0)Ker 3a11ttMaTh JlJIHTe.JlbHOe -Bpem tt. nopyqaeTcll 

ynpaBJill!Oll.leMy KOMilblOTepy.' 

3antttb nocne.uoaaTeJibH0CTH cinepal.lHH 3KcriepttMeHTa (skript file) mi.JBaHa nporpm.ii.toif 

3KcnepnMeHTa, 

AllaJJlf3 cymecrnymmux CHCTeM IlOKa3~!BaeT, 'ITO !'.J0)KIIO BbUleJittTb TPH OCif0BHblX, no.uxoµa 

K pemeHmo: 

• B 60JibillHIICTBe CHCTeM Jl]lll Bblll01IHeH!fll CKaJllfpOBaHHll npe.uHa'.ma'leHa . cnel{HaJJbHal! 

KOMa11.ua(bi), xapaKTepttCTHKH K0TOpoii aapbHpymTCll HJMeuenHeM CilHCKa napaMeTpoa; 

B 

\ 
J 
'( 

0 

• B qacTH CHCTeM, nanpHMep, B ISIS, .!IJill 3TOH l{eJIH HCITOJib3YeTCll CTaimapTHbIH HHTep

npeTaTOp KOMa!IJl onepal{lfOHHOH CHCTeMbl (shell) If ero ll3bIK; 

• a pll.ue cucTeM (CARESS, ROG) ucnom3yIOTCll cnel{HaJJbHbJe l!3bIKH co6cTBeHnou pa3-

pa6oTKH (H COOTBeTCTBj'IOll.llfe nporpaMMHble cpencrna .!IJill HX o6pa60TKH), KOTOpble no-

3BOJil!eT BBO.UHTb nepeMeUHble JI 33,!laBaTb HM 3Ha'leH!fll, opraHH30Bb!BaTb l{HKJibl, npott3-

B0.UlfTb BJIO)KeHHhle CKanupoaaH!fll H T Jl. 

HaJJH'lHe cnel{HaJ!lf31fPOBaHH0ro ll3bIKa IlOBbIIIIaeT y.uo6CTBO ynpaBJieH!fll ycTaHOBKOH, HO 

Tpe6yeT apeMeHH H cpe.ucrn Ha pa3pa60TKY, ~Jie)lOBaTeJibHO, Bb16op KOHKpeTHOro peIIIeH!fll 

l!BJil!eTCll KOMnpoMHCCOM. 

IlocKOJibKY HaIIIH nporpaMMIICTCKl!e pecypCbl 6b!Jllf BeCbMa orpaHU'leHbl, 6b!JJO npnlll!TO 

cnenymmee peIIIenue. IlporpaMMa 3KcnepnMeHTa 3a.uaeTca B BHJle TeKcToBoro qia1lrra, ico

rnpuii IlOJib'.30BaTeJib COCTaBJilleT o6bJ'lllblM penaKrnpoM. K~aa CTP0Ka qiaifJia HHTepnpe

TllpyeTCll Jin6o KaK KOMMenrnpnu, eCJIH Olla Ha'lttl!aeTCll C TO'IKH C 3aill!TOll, JIH6o KaK KO

Man.ua. IlocJie)lJlllll COCTOHT lf3 HMeHH IICIIOJIHHTelill, OKaH'lHBaIOll.lefOCll JlBOCTO'lHeM; n TOH 

CTpOKII, K0TOpyIO eMy He06XOJlllMO noCJiaTb. IlpHMep nporpaMMbl :;JKcnepHMeHTa npnaenen 

ua puc. 3. )lml IIHTepnpeTal.lHH nporpaMMbI co3)laHa cnel.lllaJJbHal! 33,!la'la HHTepnpernrnp, 

KOTOpal! ynpaBJilleT pa6oTOH OCTaJJbllblX 33,!la'l. 

B maae paccMaTpHBamTcll CHHTaKcnc ll3b1Ka onncaH!fll nporpaMMbI :;iKcnep11MeHTa, onnca

Hne na6opa KOMaU.U OTJleJibllblX 33,!la'l, npHHl{Hil opranH3al{Hif CBll3H H npOTOKOJI B3aJIMO

.ueifcTBlfll 33,!lalJH-lfHTepnpeTaTopa C HCITOJIIIIITeJibHblMH 33,!la'laMJI, a TaJOKe oco6eHHOCTH HX 

peaJIH3al{HII. 

TTpeJ1JiaraeMoe peIIIeHne xapaKTepmyeTca: 

• He3aBHClfMOCTblO' 33,!lil'Ill"IIHTepnpeTaTOpa H npoTOKOJia ero o6Il{eHlfll C 1fCII0JIHUTeJibHbl

MH 33,!la'laMlf OT cnel{HqJHKH If 3TIIX 33,!la'l, H cneKTpoMeTPa, Il03TOMY npu a.uanTal{Hlf 

nporpaMMnoro KOMIIJieKca HCBP/CKAT K .upymM crreKTpoMeTpru.t He Tpe6yeTca BHece

Httil 'l'i3MeHeHHH B Hero; 

• npe.a:t;nbHOH npOCT0TOH yHIITaKC!fCa ll3bJKa; . 

• lfCKJIIO'llfTeJibHOll m6KOCTblO B ynpaBJie1rnn; B npOH3BOJif>Hblll nonycTHMblil MOMeHT_ Bpe

Me1m MO)KHO ocrnnoanTf> (npepBaTb; npnocTaHOBHTb) Bbm6m1eH11e nporpaMMf>I, 0TKJIIO

'lHTb aaTdMaTll'lecKnif pe)KIIM nm6oii lf3MepHTeJihHott 33,!la'ln, c.ue.riaTh' neo6xo.unM)'IO 

K0ppeKl{HIO · nporpaMMbr' BPYlfHyIO, • BKJIIO'IHTl> aBTOMam'leCKHtt pe)KHM BHOBb n npon0JI

)Kl!Tb BbmoJineiiue npdrpaMMbi" c npepaaHttdrd M'ecTa; 

• _BO'.ThfO)KlfOCTI,IO npo.UOJI)K!,!Hlfll C rrpepBaHHOfO MC!CTa If IlOBTopeHIDI OTJleJibHbIX lf3Mepe

HHH, HanpnMep, eCJilf. B npol{ecce H3Mep~Hlfll TeKCTypb\. B03HHKaeT He06XOJllIMOCTh ne

peMepHTb cneKTpbl B OTJleJibHbJX Il031fl{lfl!X, MO)KH0, He OCTaU.lllJilfBal! H3MepeHHH, JlOITlf

. CaTb CO0TBCTCTBYIOlllHC 'K0MaU.Ubl B KOHel{ CYll.leCTByIOil{ero KOMaHJ:IHOfO. qiafirra; • If neo6-

XO.UlfMhie JlCHCTBIDI 6yilYT BbIIlOJIHeHbl nocJie OCHOBHOI'O UHKJia; 

• JierKOCTblO B lf3YlJeHHH, COCTaBJieHJilf nporpaMMbI H penaKTnpoaaunn ee. 
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Tofa:TEST 

Goni: TEST 

Goni: GETPOS 

Tofa: user luzin 

Tofa: sample quartzite 50ab 

Tofa: file ab50.$00 

Tofa: time 450 

Tofa: OPEN_PROT #.txt 

#stop 

Goni: OMEGA 

Goni: FIND R 

Goni: FIND 2L 

Goni: SETPOS 0. 

; rrepB~Iii umrn 

Tofa: EXPO #1.$00 

Goni: GOTO 7.2 

Goni: GOTO 352.8 

Tofa: EXPO #2.$49 

; rrpoBepKa fOTOBIIOCTll 3a,!laq1-1 Tofa 

. ; rrpoBepKa fOTOBHOCTH 3a,!laq1-1 Goni 

; qTe1rne TeKymeii II03HUHH fOHllOMeTpa 

; 3a,!laillle l!Me1rn IlOJib30BaH!JUI 

; 3a,!la1rne 11Me1111 06pa1ua 

; 3a,!laHHe IIMen cpaiiJioB .wrn coxpa11e11llil 

; crreKTpOB 

; 3a,!laHI!e BpeMeHI! 1JKCII03l!UHH 

; OTKpbITHe rrpoTOKOJibHOfO cpaiiJia 

; ocrn110BKa rrpoKpyrKn KOMa11mmro cpafma 

; Bb16op ocn roHHOMeTpa OMEGA 

; rroncK rrpaBoro 1co11ueB11Ka 

; II_OHCK BTOporo rrpoMe::KyroqHoro KOHTaKTa )K 

; BJieBO 

; ycrnHOBKa 11aqana KOOp,n1111aT B TeKymeii 

;_ II03HUHH; 

; 1JKCII03HUllll 

; IIOBOpOT 

; IIOBopoT 

; 1JKCII0311Ull.ll 

Puc. 3, .. <l>parM~HT nporpaMMhI, H3MepeHllil .TeK_CTypb1_ aa HCB~ 

B ~erneprnu mane 'pacci;.0Tp~1;b; ·6co6em~oc-rn opra11~~~u1111 KOHTpom1 H ynpaBJie1111.ll :;i~c

nepnMeHTOM no ceTII. IlporpaMMHbIH KOMilJieKC HCBP/CKA T opraHll30BaH' 'TaKHM o6pa-

30M, qTo TeopeTHqeCKH OH MO::KeT 6b!Tb 3anymen C mo6oro KOMilbIOTepa JI0KaribHOH ceTH, 

ua KOTOpOM YCTaHOBJiell~ X Wi!}dow System: ,[t:aHHbIH XacepBep aBTOMaTHqecKII CTaHOBHT

C.ll 6a30BbIM, T.e .. cepBepoM, qepe3 KOTOpbIH B rrpouecce pa6oTbl 6y.neT BeCTHCb Beeb HH

cpop~aunonH~IH ~6Men M~~y 3a,!laqa~n ( X~KJI11eHTaMH), o6pa3)'10lllHM~ KOMnJieKc. Uom-

3oBan~~h: p~66ram~nii_ na 3'fOM KOMilhIOTepe, · o6mi,naeT Bceii no~HOT.OH BJiac;11_ HM. npo-

1iecco~ .H3MepeH~ H II~JiyqaeT ~eTaJibHYIO. 1mcpopMaump, 0 xo,ne 1JT~f0 ;npouec~a. ,[t:JI.ll_Kop

TPOJI.ll 3a XOJ.I0M · 3KCnepHMeHTa 113BHe npe,nHa3HaqeHbl 3a,!laqn Info II V sp. 3TII 3a,!laqn M0-

ryr 6hITh 3arrymelibl C np0113BOJibllOrD y.ma ceTH; npni-ieM, CaM cpaKT ·ux· pa6oTbl Ha xoit H3-

Mepennii 'imKakoro ·BJilli!Hllil He 0Ka3hiBaeT. 

3M~qa Inf~ 11ncpopM\lpYeT .IIOJih30BaTeJI.ll o peanhHOM xo,ne 3KCnepnMeHTa, noJiyqM_ 1lTY 

11ncpopM~u1m' o-i caMHX a6o~~HT~B, cocT~BJI.lIIO!llllX KQMIIJI-~Kc HCBP(CKt,,T •. Ona aBTOMa

TnqecKn a,!larrn1pyeTC.ll K cn~uiici,nKe II coc;aBy a6oHeHTOB, 11cnOJih3yeMbIX )(JI.ll ·npose,neHll.ll 
•','• ,., 
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KOIIKpenmro H3Mepemrn . 3a,!1aqa M0lKeT 6b!Tb 3anyme11a B rrpOH3B0Jibl!OM yme cen1 B 

npo113BOJibIIOe BpeM.ll. llorrycKaeTCll B03MOlKIIOCTb "MIIOf03a,!la'!IIOii'" pa60Tbl, T.e. IIe3aBIICII

MOii pa6oTbl HeCKOJibKIIX KOillIH 3a,uaq11, 3arry111e11I1b!X 113 pa3IIblX MeCT. B3al!MOJ.1eiicrn11e 

Info C a6011e11TaMII CTpOllTC.ll IIO npIrni.nmy 3arrpoc - OTBeT: Info IlOCblJiaeT 3arrpoc KOH

KpeTIIOMY a6011e11Ty, a B OTBeT IlOJiyqaeT "coo6111e1111e" C "BbliKIIMKOH" 0 COCTOllllllll a60-

11eI1Ta II TeKy11111x 311aqe11HJ1X 11a1160Jiee cymecrnemIhIx napaMeTpOB (cnpaBKoii). 3anpoc 

IIIIIIUllllpyeTCll IIJIII IIO YKa3a111110 IIOJib30BaTeJI.ll IIJIII C IIeK0Topoii nepHOJ.111'-IHOCTbIO aBTOMa

TIJqecKII. Info 06ecne'!l1BaeT IlOJib30BaTemo B03MOlKIIOCTb y,no611oro J.IOCTyna K rrpOTOKOJib

llOMY cpaiiJiy )(Jlll npocMoTpa B npouecce 113Mepemrn. 

,[t:Jlll Toro, qrn6u IlOJib30BaTeJib Mor BMeUJaTbCll B XOJ.1 113Mepemrn, B 3a,na4e Info npe,ny

CMOTpe11 11a6op orrepauttii ynpaBJieHH.ll npoueccoM 1111Tepnpernu1111 nporpaMMhl 1JKcnep11-

Me11rn, ,ny6m1pym11111x a11anomq11ue B03M0lKIIOCTII 3a,naq11-1111TepnpeTaTopa. 

O6111e1me Me~y 3a,naqe11 11 a6011e11rnM11 pea.rm3oBano c noMO!llhIO cpe,ncrn MelKKJI11e11T11oro 

ofa1e11a X Window System. 

,[t:JI.ll Bl13YaJib110ro KOIITpOJill 3a np~BHJibllOCTbIO H3MepeIIHll H nepBll'IIIOro a11anma cneKTpOB 

11enocpe,ncrne111I0 B xo,ne 1JKcrrep11Me11rn npemra311a'le11a 3a,ua4a Ysp. 3a,ua4a no3BOJI.lleT 

mo6palKaTb ,no wecnIa,nuanI cneKTpoB o,n110BpeMemm. lla1111b1e ll3BJieKaIOTCll 11errocpe.nCT

Be11110 113 miKpeMeIITIIOII naMJITH u.irn H3 cpaiiJIOB 11a J.IIICKe. CrrcKTpbl 11306palKaIOTCll TpeMll 

pa3Jlll'IIIbIMH cnoco6a1,,m: TO'!KaM11, JI0Ma11oii, mCTorpaMMoii. IloJib3oBaTemo npe)(JlaraeTcll 

B03MOiKIIOCTb BblnOJilleIIHll 11eKOTOpb!X npoCTeiiUJHX onepau11i1, a IIMCIIIIO: IIOpMl!pOBKII, 

norrapIrnro BbfqllTallllll crreKTpOB ,npyr 113 .npyra, mo6palKellllll cneKTpOB C . Bepn!KaJibllblM 

CJ.IBHfOM, yBeJiuqe11mr cpparMellTOB rpacpHKa, ll3Mepemrn IIHKOB, neplIOJ.IH'leCKOro nocrpoe

llllll cneKTpOB H cpaB11e11mI C onopIIb!MII cneKTpaMII. 

OrrepaTIIBHblH KOIITpOJib 11 1lKCIIpecc-a11an113 KoppeKTIIOCTH noJiyqaeMblX ,nallllb!X II0.3B0Jll!

IOT B cJiyqae KaKHX-JI1160 HeIIOJia)(OK npe,nornpan!Tb IIOTepm J.IOpOroCTOlllUf:ro peaKTopnoro 

BpeMe1111. Ko11TpOJib IIaKOilJiellllll C IICflOJib30Ba1111eM , JIOKaJibllblX rpacp11'1eCKIIX, cpeJ.ICTB 

VME-KOMblOTepa MOlKCT BeCTIICb H aBTOIIOMIIO np11 OTKJIIoqemm OT cen1. 

B nuoii mane paccMo;rpe11bI, 11crroJib3yeMaJ1 aBTopoM, MeToJ.111Ka opraI1113au111I ynpomc11110-

ro noCTyna K yCTpoiicrnaM B orrepauno11110ii CIICTeMe OS-9 II cpe,ncrna 'ce pe'aJimaumi. . 
' . , • ' t ', I • • ' 

OS-9 - MIIOr03a,uaq11a.ll, MIIOfOflOJib30BaTeJibCKal! OIIeJ;>aUl!Ollllal! CIICTeMa pean1,11oro npeMe-

1111, B KOTopoii B ueJillX B3aHMIIOii 3amnTbl 3a,ua4 II nOBblUJellllll o6meii 11a,uelKIIOCTII rrpoBe

neno qeTKOe pa3,neJie1111e ccpep CIICTeMIIOH ll flOJib30BaTeJibCKOH )le.l!TCJI,bl!0CTII, KOTOpoe 

06ecrreqe110 KaK annapaTllblMII, TaK ll rrporpaMMllblMH cpe,ncrnaMI!. B qacTIIOCTII, nporpaM

Ma 06b1qnoro noJib30BaTeJill ue _MOlKCT IIpllMO o6panITbCll K. 11pOH3BOJiblJO~JY yqacTKY a,npec-_ 

11oro rrpoCTpa11crna B YCJIOBIIJIX ,neiiCTBHll CHCTeMbl 3a!lll!Tbl naMJITII IIJIII 3apcmCTp11poBaTh 
npone,nypy 06cJiyiKHBa1111.ll rrpepbrna1111J1 (TTOTT). · · ', · 

,[t:JI51 pa60Tbl C ycTpoiicTBaMH H 06cJiylK11Ballllll npepusa1111ii aBTOpOM IICIIOJib30Balla MCTO

J.ll!Ka H.O.IleTepce11a u n.Wapcpcp-Xa11ce11a (UEPH). 11crroJib30BamIaJ1 )(Jlll rro,nKJII0•Ie1111ii' 

KOIITpOJIJiepa KAMAK K VME-cucTeMe rro,n ynpaBJie111IeM OS-9. Cornacuo 1JToii MCTom1Ke 
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JJ.llil ,llOCTyrra K pemCTpaM ycTpoiicTBa 11cnoJ1b30Ball CIICTeMllb!ii' Tpan-xe11,llJ1ep (trap handler) 

a JJ.llil 06cnyitmsa11m1 npepbrna1111ii - yrrpome1111b1ii SCF-npaiisep. Csl!Jb non II nporpaMMhI 

noJ1hJOBaTeJ1ll opra11mosa11a nocpencrnoM "co6blrnii" (OS-9 events). TipenMymecrno no

no6ttoro nonxona no cpas11e11mo c nom1b1M npaiisepoM 1aKJ110'laeTcll B npocToTe npo

rpaMMHoro nO,llKJllO'lellHll IIOBblX yCTpoiicTB K CIICTOl.le. 

3ra MeTO,llHKa 6wia pa3B11Ta Ii )lOnOJllleHa aBTOpOM, a l!MeHIIO: 

• JJ.llil nOBbIIIleHl!ll B3al!MIIOH 1am11me1111ocn1 nporpaMM BMeCT0 nepena'IH q:>113ll'leCKOf0 

anpeca ssenena 1111).leKcaunll anpecos; 

• IIMll co6b!Tllll, c11rnanm11py10mero o npephma,mn, pa1Meme110 B JleCKpnnTope yCTpoii

crna, OTKyna OHO 111BJ1eKaeTCll sce~m «Jan11Tepecosa1111b1M11» nporpaMMaMn; 

• npenycMOTpeua B03MOlKIIOCTb ycra110BJ1e11nll pelKIIMa MOIIOIIOJlbHOro ,ll0CTyna K ycTpoii

crny; 

• cocrnBJ1eH Tpan-xeH.llJlep c yunsepcanbHblM 11a6opoM 111 20 onepaunii, BKJ110'la10U1HM 

rpyrrnOBble onepau1111 .llJlll BblllOJllleHllll neiicrnnii B «KpllTll'leCKOM» HI!Tepsane, a TaKlKe 

6116nnoTeKa Cn-nocTyrrHblX nonnporpaMM .llJlll pa60Tb1 c 3THM Tpan-xe11MepoM. 

l11MepeHne speMeHHhlx xap_aKTepncTHK Tpan-xenJ.I,Jiepa noKaJano, 'I_To speMe1111ble mneplK

KH O,llHHO'IH0fO o6pameHHll 'Iepe3 11ero B nl!Tb pa3 Mellbllle, 'leM .llJlll npaiiBepa. . . . . 
TipeMaraeMal! MeT0,llHKa Ii nporpaMMHble cpeJlCTBa, ee peanmy10U1He, n03B0JlllJlll nOJlHO

CTblO pelIIIITb npo6neMy opraHHJaunn nporpaMMIIOfO ,llOCTyrra K 'VME-6noKaM, HOJlKJllO

qaeMblM JJ.llil yrrpaBJ1el1Hll cneKTpOMeTpaMI!. TiporpaMMHpOBaHi-le Ha acceM6J1epe npn 3TOM 

csene110 K MIIHIIMYMY, nOCK0JlbKY JJ.llil COCTaBJlellllll IIOBbIX necKpllnTopoB II npaiiBepoB, 

q:>aKTH'leCKH, _Tpe6yeTCll TOJlbK0 ncrrpaBIITb HeCKOJlbKO oneparnpoB B wa6no11ax C0OTBeTCT

BYIOlllHX nporpaMM. 

Ha6op onepaunii Tpan-xeHwrepa npttroneH JlJlll pa6oThl c w11poK11M Ha6opoM ycTpoiicTB. 

B JaKJIIO'ICHUH Cq:>OpMynnpoBaHbl OCHOBllhie pe1yJ1hTaThl ,llHCceprnunoHHOii pa60ThI: 

l. Tipe.llJlOlKeH' H HCCJle,lloBaH cnoco6 nocTpoe11llll nporpaMMHOii CHC:TeMhl yrrpa~eHl!ll HeH

TpOHHhIM (pemrel!OBCKHM) cneKTpoMeTpOM ua 0CHOBe X Window System, peanmoBaHHOii 

nonHOCThIO 11a cTopoue VME. 

TioJlXO.ll xapaKTep111yeTcl!: 

• OTIIOC_HTeJlbll0 npocToii tt 6blCTpoii peanmauneii; 

• nerKOCThlO pacw11peHHll IIJlll 113MelleHHll KOMHJleKca 3a C'leT MOJlYflhlIOCTII H KOHq:>Hrypll

pyeMOCTH ero K0Mno11eHr; 

• e,llHHCTB0M CeTeBoii H JlOKaJlhllOH Bepc11fi; 

• yJ.106CTBOM ynpasneul!ll. 
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2. COJnau nporpaMMllhIH KOMI1JleKC, peanmyIOIUHH ynoMl!HythllI cnoco6. 

KoMnneKc M0lKer pa6orarh KaK B cen,, raK II npn OTKJ11011emm or nee. Tipn 1anycKe c X
repM1111ana pa6orocnoco6Hocrh coxpaHlleTCll )lalKe np11 BhIKJ1IO'le11n11 mna11l!ll Ha pa6oqeii 

cra11u1rn, qepe1 KOTopym 6hm n1111un11posaH ceaHc pa6oThI. 

3. Pa1pa6oram,1 opnmHaJ1hHb1e nporpaMMu yrrpaBnemlll ornenhHblMII Y3J1aM11 cneKrpoMerpa 

(speMllnponeTHblM auanHJaTOpOM, rDHHOMerpoM, ne'lbIO (peq:>pHlKepaTopoM)), KOTOpble MO- ' 

l)"f npnMe!IllTbCll KaK B KOMillleKce, TaK H 11e1aBIICHMO. 

4. TipeMOlKe11 11 pean1110Bau K011Kpernh1fl Bap11a11T Janamrn npouenyphI nposenemrn 3Kcne
pnMenrn. 

5. llrrll o6ecne'leHHll ,llllCTaHUIIOHIIOro KOIITPOJlll II yrrpaBJleHIIll 3KcnepttMeHTOM rrpe)lJlolKe-

11a II peanm0Ba11a 11nell o pa3neneun11 KOMITJleKca na •rncr11 JJ.llil JlOKMhHOro (rrommro) 

ynpaBne,ml! 11 JJ.llil ynanemIOro ua6nmnemrn II K0HTponll. 

6. Bh16pa11a n peanmosaHa MeTOJl11Ka opraH11Jau1rn yrrpomeH11oro )locryna K ycTpoiicrnaM B 

orrepaunommfl c11cTeMe OS-9. 

K HaCTOl!UleMy BpeMen11 KOMIIJleKc Bnenpen Ha crreKTpoMerpax HCBP, CKAT II HEPA-TIP 

peaKTopa l16P-2 flH<t> OIUIM. Benercl! anarrraullll KmtI1J1eKca JJ.llil npymx crreKTpoMeTpoB. 
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