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1. BBE.[(EHI1E 

flo Mepe yBe.."'HlleHIDI tJHCJia 3KCITCpHMeHTOB, ITpOBO,IUIMhiX B nafiopaTOpHH, paCTeT tiHCJIO ITOJib30BRTCJieft: H Kpyr 3a,rJ.atJ, BbliiOJIHHCMbiX HR 6a30-BOH 3BM H3MepHTeJILHO-BhiqHcnmenLHOro ueHrpa (11BI.() JIH<I> PDP-11/70. Bee 3TO npHBOiiHT K nocToRHHO Bo3paCTruoiUeMy p;e<!>HUHTY repMHHanLHLIX BXO,llOB, ,II,HCKOBOH: H onepaTliBHOfl ITRMHTH 3TOH: MRWHHhl. 'CymecTBClUiQe ofinertJCHHC CJIQ)KHBW ef.r.CH CHTyRI..tHH MO)KeT fihiTh ,IJ;OCTHrHyTO npH 6onee ITOJIHOM HCITOJih30B3.HHH· B03MO)f(}fQCTeH:, npe.n;oCTa.BJIIICMbiX JIOKa.IThHOA BhiqHCnHTenLHOH CeTbiO 11 1 J1BI.( JIH<I>. TaK, Ha 6a3e JIBC MO>KeT 6hiTh nocrpoeHa pacnpep;eneHHaR cHcreMa, CHHMaiOIUaR c PDP-11/70 'laCTh 3a,~~aq, BhinOnHReMLIX eii Ha cerO,llllliWHHH ll;eHh. B HaCTORIUee speMR B J1BI.( JIH<I> aenyTcH pa6oT&I, HanpaaneHH&Ie Ha To, qTo6&r norHtJecKan 3Bro.noo6pa3Ha.FI 
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CTPYI<Typa JICB SONET-2, cyl!1ecTByiOU1WI c MoMeHTa 3anyci<a cem B 1984 roll.Y, Q€HTpOM H ITOCTaBI.UHKOM BCeX pecypcoa KOTopoH: JIBJIHJiaCb 6aaoBa.H 3BM IIBI( PDP-11/70 (pnc.1a), nocreneHHo 3aMeHRJiaCh Ha apXHTei<rypy c pacnpe.t~eneHHhiM nocTaBll!lfi<oM pecypcoB (pHc.16). ilpH Tai<oii opraHHaau;HH pa60Tbl qaCTb aa,n;aq, He CBH3a.HHbiX Heiiocpe,ncTBeHHO CO ClleTOM H o6-pa60TI<Oif <!>H3Wieci<HX .tlaHHh!X, CHHMaeTCH c PDP-11/70 " nepe.t~aeTCH iiPYrHM Mamm-IaM o6rnero noJih30Ba.HHH ceTH (tiTo, srrpotzeM, coaepllleHHo aeaaMeTHo .D;WI 06biliHOrO ITOJib30BaTeJIH), 
ilepBbiM lllarOM B 3TOM HarrpaBJI€HHH MO)l(HO CtJHTaTb B.biHeCeHHe rpacjJWieCKHX cpe.r:r.CTB o6:mero noJih30BaHIDl MBI.l Ha cneu;HaJIH3HposaHHyro CTaHl.1HIO JIBC, Ha3BaHHYIO yHlmepcaJibHblM nepH<!>epHftHhiM MO)IyJieM (UPM). 3ToT MOAYJIL, KpoMe p;Byx nJiaHUJeTHhix rpa<!>onocTpoHTeJieii DIGIGRAF, no.t~.t~ep>KHBaeT pa6ory c nep<!>oneHTO'IHoii CTaHII;Heii H ne«aTaiOU1HM ycTpoiicTBOM C pyCCKHM lllpH<!>ToM. 

2. PA3BIITIIE rPA<l>WIECKIIX CPEL{CTB IIBI( JIH<!> 

B cncTeMax asToMaTnaa.UHH 3KcnepuMeHTOB .n;nn: onepanmaoro ID-HUIHaa nocrynaiOU1eii >m<!>opMal.1HH <ml!1e Bcero HcnoJIL3YIOT ee rpa<!>H'IeCI<Oe npep;· CTaaneHHe. )lmt 3TOrO 3BM BC€X ctJH3HlleCKHX H3MepHTE'JibH.biX MO,IJ;yneif (IfM) o6opyp;yiOTCH pa3JIH'!Hh!MH 3JieKTpOHHhlMH yCTpoftCTBaMH rpa<!>HqecKoro npe.u,cTasneHHH mi<lJopMaUilli OT rrpoCTLIX ocu;wmorpa¢oa AO CJIO)l(Hh!X l.UH?I'HbiX MOHHTOpOB. tJacTO B03HUKaeT Heo6XO,LJ.HMOCTb ITOJiytUITb KaKHe-JIH60 rpaQJHKH B BH)l,e pHCYHKOB, HaiipHMep,;IJ.JIJI ;:J;aJibHeifllieH o6pa-60TKH. 
,l],JIH IIOJJytt:eHIDI TaKHX pHCYHKOB ttaJ.IJ;e BCero HCIIOJib30BaJIC.fl IDia.Hlll8THhlii rpa<!>onocTpOHTenh DIGIGRAF, pa6oTaBUJHH nop; ynpaBneHHeM MaUJaHLI CM-1300, ITOAKJIIO'leHHOii K OI\BOMY H3 TepMHHaJILHhiX BXO.tiOB 3BM PDP-11;70. Ifcnollb30BaHHe neqaTaiOU1HX ycTpoiicTB MalllHH caMHX liM Ami aomo.na rpa¢mKoa He nonytiHno lllHpoKoro pacrrpocrpaneHHil, raK KaK aae.n;enne rpa¢wieCKoro pe)KHMa a HHX mt6o npocro HeaoaMO)KHO, m-r6o Tpe6yeT MRXaHHlJ:eCKHX H 3JieKTpOHHhlX .D;Opa60TOK 3THX ycTpOifCTB. IloHsJieHHe B IIBU BTOporo rpa¢onoCTPOHTeJIH DIGIGRAF nocTaBHJio BOnpoc 0 nyTH AaJibHeiiUJero pa3BHTHH rpa<!>H'IeCKHX cpep;CTB 06U1ero ITOJib-30BaHHH B IIBI(. ilO)IKJIIO'IeHHe HoBoro DIGIRAFa, aHanormHoe y:li<e HMeiOw;eMycH, 6r.mo aarpynHeHo no Jl.BYM npHliHHaM: ao-nepablx, ,ll,JIH 3Toro He06Xo.D;HMO 6biJIO Bhi,IJ;f!JTHTb CB06o,n;Hhni TepMHHaJibHhlfi BXO,I( MRlllHHhl PDP-11/70, I<OTopaa H 6e3 Toro B HacToHmee BpeMH Hcnom3yeTcH oqeHb HHTeHCHBHO, H, BO-BTOphiX, Tpe6oB8.JIHCb eme 0,1J;Ha MaJI3..H 3BM AJJR COIIpJI:li<eHHH DIGIGRAFa c PDP-11/70. TaK:lKe MOlKHo oTMeTHTL, '!To ceftqac B IIBU CTanH IlOHBJIRTbCR CHCTeMbl aBTOMaTH3RUHH 3KCnepHMeHTOB CO BCTpoeHHhiMH 
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rpa¢mtiecKHMH ITO.D.CHCTeMaMH, KOTOpbie- aoo6me He HY)l(.IJ;a.IDTCH B ycnyrax 

PDP-ll/70 AJIH reHepa)J,Illl <Paiirroa H3o6pa)[(eHHH )J,JIH rpa<!JonocTpoHTerrei\. 
B TaKoii CllTyauHH PDP-ll/70 aarraeTcH TOJibKO nepeaarroqHbiM ITYHKTOM 
)J,JIH cl>aiUJa C o6pa30M pHCYHKa, \frO C03)J,aeT )J,OITOJIHHTeJibHylO Harpy3lcy 

Ha Hee H, KaK npaBHJIO, Hey)J.06Ho )J,JlH ITOJib30BaTeJIJI. 

IIo 3THM npHttHHaM 6huto peweao aecTH ,ua...'lLHe:H:wee pa3BHTHe rpactm

tteCKHX cpe,[I,CTB ofimero IIOJib30BaHIDl Ha OCHOBe cereaoro llOllXOM· 

CepMnHbiM apryMeHTOM B TIOJib3Y TaKoro peliieHIDI CTaJIO H TO, liTO 

Ha DIGIGRAFe, no~~;KmoqeHHOM Henocpe)J,CTBeHHO K TepMIIHarrbHOMY BXOAY 
PDP-11/70, pa6oTaeT caM noJIL3osaTeJib, tffO MO)KeT nospe,n;HTL 3TOMY .nopo

rocTOH!lleMy crro)[(HOMY ycTpoiicTBY, a pa6oTy Ha DIGIGRAFax, BhiHeceH
HhiX Ha Cllei.J;HaJILHYlO ceTeBylO CTaHWUO, MOJKHO nopytiHTb KBaJIHcl>HU.HPOBa.H

HbiM onepaTopaM. KpoMe Tore, TaKoH pe)l(HM y.no6eH H ,n;na noJIL3oBaTeJIH, 

ROTOpblli llpOCTO CTaBHT CBOH cl>aftJI B Ol.lepe)J.b Ha pHCOBaHHe Ha O,IUIO 113 

ycTpOH:cTB UPM, a qepe3 HeKOTopoe apeMH 3a6Hpaer yJKe roTOBbift pHcy

HOK no,IJ,o6Ho TOMY, KaK OH nonyqaeT JIHCTHHrH c AUIIY. 

3. IIPOrPAMMHOE OEECIIEqEHllE CllCTEMbl 
KOJ1J1EKTllBHOrO llCIIOJ1b30BAHllH rPA<l>OIIOCTPOllTEJ1Efl: 

.[\rrH co3)J,aHHH yHHBepcarrbHoro nepll<!Jeplli'!Boro MOAyrrH 6bma Bbr6paHa 
MarnHHa 3rreKTpoHHKa-100/25 c OC RSX-llM. llcnorrb30BaHHe MHoro3a)J,aq
HoH OC Ha MaliiHHe CO CpaBHHTeJibHO fiOJibWOft: orrepaTIIBHOH naMflTblO ,llaJIO 

B03MOJKHOCTh O,lJ,HOBpeMeHHO pafioTaTb 3a,Ilatie IIO,IJJJ,ep)KKH y,naneHH0ro 

,n;occyna K UPM, BhillOJIH11Th pHcoBaHHe Ha o6oHX rpa<PonocTpOHTe.rrHx, 

BhlBO,ll;HTb cl>aftJibl Ha rrep¢>OneH'cy HJIH llpMHTep, a I!pH Heo6XO,n;HMOCTH 3a

rrycKaTb H ,upyrHe 3a,n;at~H. 

IIporpaMMHoe o6ecnet~eHHe no)l.Il.ep)KKH KOJIJieKTHBHoro .D.ocryna 

K rpa'i>oiiOCTpOHTeJIHM BKJIIOtiaeT B ce6H ,ll,Be OCHOBHbie t~aCTH: 

cpe)J,CTBa YAaJieHHoro 1\0CTyna K MaillHHe UPM; 
cpe)J,CTBa pa6oTbi c rpa<!JonocTpOIITeJIHMH Ha MaillHHe UPM. 

3.1. CpeAcma yAarreHHoro )J,OCTyna 

3.1.1. 3maqa npHeMa II pacnpeAerreHIIH <PaiinoB Ha MarnllHe 
UPM- SAGA (SONET Application Graphics) 

)J.nn Ka)l(.IJ;oro H3 no.n;KJirot.IeHHbiX K UPM ycTpoHcTs B <Pa:HnoaoH CHCTe

Me OC RSX-11M C03.D.aH eacH .D.HpeKTopuft. B Hero 3aiTHChiBaiDTC11 <Pafuihi, 

npe.n.Ha3Hat.IeHHhie .D.JIH BbiBO,ll,3. Ha 3TOM ycTpoH:crse, npHH11Tbie 3a,ll,at~eH 

SAGA. 
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3~atm. SAGA n0cTORHHo Haxon;HTcH a rraMHTH MalliHHhi uPM H a niD· 
6oft MOMeHT fOTOBa OTBeTHTh Ha Bbi30B nro6oft ,D;pyroft 3BM ceTH. 0Ha B CO
CTOHHHH o6CJiymHBRTb O,[UiOBpeMeHHO ,IJ;O Tpex JIOrl!lleCKHX KRHaJIOB. (3TO 
llHCJIO MOiKeT 6hiTh nerKO yBeJII-ItJeHO llpOCTO paClllHpeHHeM COOTBeTCTBylOlli,HX 
Ta6JIH11 nporpaMMhi SAGA.) ITo Ka>K.r~oMy H3 3THX KaHaJIOB SAGA o6ecne
tnmaer: 

IIO,II,Aep)fQll{He TpaHCIIOpTHOrO IJPOTOKOJIR CeTH; 

rrpHeM H 3RIIHCh ¢mi1:JIOB, rrpmiie,IJ;IllHX no ,IJ;a.HHOMY JlOrH:tleCKOMY KRHaJiy 
B ,D;Hpei<TOpHll, COOTBeTCTBYID~ft Bbi6paHHOMY IIOJib30BRTeJieM BhiXO;::J;· 
HOMY ycTpollcTay; 

reHep~mo H Bhi,IJ;at.Iy a naHHhiH norwiecKHH I<B.HaJI oqepe.D,H cPaH:noa, CTOH· 
w;HX Ha yKa3aHHoe noJih3oaaTeneM ycTpoHcTao; 
npneM H Bhmaqy Ha KOHCOJibHbiH TepMHHan :r<:::\illHHhi UPM coo6I..QeHJ..ti1:, 
noCJiaHHhiX Ha 3Ty MaUJHHY KOMaHJ1oii MESSAGE c mo6oii J1pyroii 3BM 
CeTH. 

TpaacnopTHbiH: npOTOKOJI, HCIIOJib3yeMbifl CeTeBbiMH nporpaMMRMH 
y.a,aJieHHoro .n;ocryna K UPM, aHanonltteH npoToi<OJIY, HCIIOJih3yeMoMy y)l{e 
HMeJOIUHMHCH TpaHcnopTHhiMH npoueccaMH JIBC SONET-2. PoJih MASTER
MaUJHHhi HrpaeT a HeM 3BM UPM. 

ilonnporpaMMa, no;::uJ.epmHBRIOI.li,BR npouecc npHKnamtoro ypoBHR -
pa6oTy c <jJaiiJiaMH.- o6ecneqHBae-r npHeM HH<!>opMauHH c TpaHcnopTHoro 
ypoBHJI H 3RI1HCh ee B ¢>aftn C YKR3aHHhlM HMeHeM, 3a,llB.HI-IOrO THIIR B ,ll,HpeK
TOpHft Bbi6paHHQrO IIOJih30BaTeneM BhlXO,ll,HOro ycrpoifCTBa. THI'i Q:>atfna 
H HOMep ,D;HpeKTOpH.R Bhi6paHHOrO BHeWHero ycTpOJ1CTBa npHXO}l.HT B Ka,n;pe, 
co.nep)f(li.I.IJ;eM HMH Q:>afula. TaKaR opra.HH38.I.lHR: npHe~vta Q:>a.Hnoa .uaer B03MOmc 
HOCTb 6e3 H3MeHeHIDI nporpaMMhi SAGA yaenH'liHBaTh tmcno BHelllHHX 
ycTpoHcm, no,nKnrotLeHHhiX K UPM . .llnR nora Heo6xo,nHMO nHlilb co3,naTb 
HOBhiH ,UHpeKToprn1: Ha AHCKe MamHHbt UPM H HanHcaTb (ecnH HeT CTaH
,n,apraoH:) nporpaMMY BhiBO,IJ.R ¢JaHJia HR BHOBb ITO,!J.KJUOlleHHOe YCTpoHCTBO. 

ilo.rurporpaMMa, Bhl.nRIOIIJ;aJI Ha TepMHHSJI IIOJih30BaTeJIR oqepe,llb Q:>afi
JlOB, CTORlUHX Ha YI<R3aHHOe ycrpoHCTBO, JIOCTpoeHa C HCTIOJib30BaHHeM CTaH· 
.n;apTHmi cHcTeMHoH nporpaMMhi PIP. C noMOI.IthiO 3ToH nporpaMMbi co3,na
eTCH Q:>a¥ ..... "1, COLJ,ep*RI.I.UiH KRTSJIOr AHpeKTOpiDI YKa3aHHOro ycTpO.H:CTBa, 
KOTOpblli 38TeM OTKpMBaeTCH COOTBeTCTBYIO~HM ripoU:ecCOM nporpRMMbi 
SAGA H nepe,n;aeTCH 3aKa3aBllleMy ero IIOJib30BaTeniO. nocne nepe.n.aqH 
3TOT ctJaH.rr Ha AHCKe yHHtJTO)I(aeTcH. 

3.1.2. ITporpaMMHhie cpeACTBa y3na PDP-11/70 

.[(ocTyn noJI&30BaTeJieii MaUJHHhi PDP-11/70 K pecypcaM UPM ocHOBaH 
Ha HCIIOJlh30BaHHH yJKe HMeiDlli,HXCJI rrporpaMMHbiX cpe,IJ.CTB Y.llaJieHHOrO 
ynpaaneHHH 3a,IJ;RtiRMH 12 1

• TaK )l(e H B pe)I(HMe y.naneHHoro ynpasJieHIDI, 
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ITOJlh30BaTeJib HRtfHHReT CeaHC CBJI3H C MRlllHHOH UPM C o6pai.IJ.€HIDI K nporpaMMe RCT (Remote Communication Task) c yKa3aHHeM HMeHH MaUJHHhi, c KoTopoH oH xotJeT pa6oTaTb, - "UPM". 3a,naqa RCT, o6Hapy)KHB 3TO HMH, 
orrpe.nenHeT ceTeaoH a.npec MarnHHbi UPM H cpa3y 3arrycKaeT nporpaMMY UPM. (!lnH llaHHoro yana rraponh Ha rrpaso llOCTyrra K HeMy He Tpe6yeTCH.) nocne 3TOro IIOJib30BaTeJih o6maeTCJI TOJibKO c nporpaMMOH UPM. 

ilporpaMMa UPM cocToHT H3 .nBYX ocHoBHhiX qacTeH. ilepBaH -- rrpou:ecc 
ITpHKJia,llHOrO ypOBHH - OCyi.IJ.e<:TBJ1fl€T B3a:HMO,nefiCTBHe C ITOJih30BRTelleM H IT0/1/lep>KHBaeT rrpoToKon rrepe11aqH <jJaiinoa. BTopaH qacTb - rrpou:ecc 
TpaHcnoprnoro ypOBHH - rro.n,.nep)KHBaeT TpaHCITOpTHhlif npoTOKOJI KaHaJia 
CBH3H M npe,D;OCTaBJIJHIT CBOH ycnyrH ITpHK.TIR)l.HOMY npou;eccy · 

ilpHKJia,I:Uiofi rrpouecc 3a.lla11H UPM ,naeT noJib30BaTenro B03MO)KHOCTb: 
aor6paTb Tpe6yeMoe ycTpoiicTao Ha Marnrme UPM; 
nocnaTb o,nHH runt: HeCKOJihKO ¢laHrros Ha UPM; 
npiDIOiKHTb K Ka~OMY H3 nochUiaeMhiX cPaHnoB coo6rueHHe onepaTopy, 
KOTopoe 6yner pacnellanmo Ha ero TepMHHane nepen BhtnonHeHMeM 
.UaHHoro 3anpoca; 
nocMoTpen. oqepe,uh Ha nro6oe H3 ycTpo:H:cra UPM; 
3R O,UHH CeaHC CBH3H o6pautaTbCR K He<:KOJibKHM ycTpOftCTBaM MallJHHhi UPM. 

LJ,.nH ITOJib30BaTeJIH KOMaHoUa BbiBO.Ua ¢Jafuta Ha BHelliHee yCTpotfcTBO MallHt:Hbl -UPM HMeeT cnenyiOI..IJ;Hi::f BH.!(: 
UPM> HM1l_YCTpOtiCTBa HMJ~.JPaWta, I'Ae 

HM.R_yCTpOHCTBa -- 3TO HMfi O}lHOrO H3 yCTpoH:CTB, HMelOI..IJ;HXCR 
Ha MaUJHHe UPM (Ha cerO/lHHlliHHii 11eHb 3TO D!Gl, DIG2, PRINT, 
PUNCH)" 
HMR_<jJaiina - HMR <jJaiina 11!1" nepe/laqH Ha UPM HnH Kmoq 
(LI, KOTOpbrH HHmvmpyer 'Bbi.natJy Ha TepMHHa.n nonh30BaTen.R 
oqepeAH <jJaiinoB Ha yKaaaHHoe ycTpoiicTao. 

llocne 3fl.na.HHR HMeHH ycTpoHcrsa H ¢laH.na MH nepeAal!H noJih3oBaTemo 
npeJtnaraercH BBecTH HeKoTopoe coo6rueaHe, KoTopoe 6y.ner npH nepe.nat~e 
BKJIJOlleHO a ¢miDI c ero mt¢opMauHeH, a npH BhmonHeHHH era 3anpoca 6y
.ner H3'bRTO H3 3TOrO 4>afula H Bhffie)leHO Ha TepMHHaJI onepaTopa, BbiiTOJIHHIO~ mero 3TOT 3arrpoc. Ha 3TOM rrpone.nypa nochmKH <flaHna 3RKa.HtiHBaercJI. llocne 3Toro OHa MO)f(eT 6hiTb noaTopena .UJIR 3Toro )Ke HJIH ,npyroro ycr
poHcraa. 

3.1.3. IIporpaMMHhie CptlACTBa y3na MaUJl!Hbi 
<jJH3~ecKoro HJMepmenhRoro MO/lYnH 

Ha 6onLIIIHHCTae Manum ¢lH3HlJecKHX H3MepHTeJILHbiX Mo.n;yneft pa6o
TaeT orrepllliHOHHaR cHCTeMa peanhHoro apeMeHH RT·ll. B paMKax 3Toii OC 
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nna MRillHH H3MepHTenbHbiX Mo.n;yneH co3.n;aHa rrporpaMMa UPM, rrpenocraa

mllOI.IJ;aR IIOJib30BaTeJilO Te JK.e B03MO:>KHOCTH, liTO H COOTBeTCTByiOUJ;aR IIpO

rpaMMa yana PDP-11/70. 
KpoMe Taro, )J.JIR CHCTeM aBTOMaTnsau;HH 3KcrrepnMeHTa, o6nan.arolll,HX 

acTpoeHHhiMH rpa¢>Ht~eCKHMH cpe.n;cTBaMH, paspa6oTa.H PM rronnporpaMM, 

KOTOpble MoryT 6biTb BKJIIOtleHbl B TaKHe rrporpaMMHhie CHCTeMhl ,[I,JIH allTO

MaTHtleCKOH nepe.n;atJH H306p3)KeHHft, creHepHpOBa.HHbiX Ha H3MepHTeJihHOM 

MoAyne, Ami p>~coBaHIDI Ha UPM. 
llporpaMMbi UPM ,nnH acex ysnos rrocTpoeHhi TaKHM o6pasoM, trro rrpH 

IIO,IJ,KJIIOtleHHH K rrepH¢>epHffiiOMY MOAYJUO HOBOrO BHeiiiHero ycrpoftCTBa 

ero HMH H HOMep Bhl)l.eneHHoro eMy .nupeKTopiDI ,IJ,OJI)KHbi 6biTb BHeCeHbl 

so BHyTpeaa>~e Ta6nlfl1bi rrporpaMM UPM. H>iKRK>iX Apyrm< >i3MeHeH>iH 
3T>IX IIporpaMM He Tpe6yeTCH. 

3.2. IlporpaMMHble cpeACTBa ynpaaneHIDI 
ycTpoiicTBaM>i yana UPM 

B onepaJ1>iOHHOH c>~cTeMe RSX-llM, pa6oTRIOI11eii Ha Maumae UPM, 
C031\aH PM rrporpaMM " KOMaHI\HbiX <Paiinoa 1\ITH noMeplKK>i pa6oTbi 
C rrepu¢>epHfu.IbiMH ycTpOftCTBRMH o6mero IIOJib30B3.HHH. C IIOMOIJ..lblO 3THX 

Cpe,D;CTB OIIepaTOpbi MOryT O,IJ,HOBpeMeHHO BhiiiOJIHHTh pHCOBa.HHe HR JlBYX 

rpa<!>orroCTpO>~Tensx " ocy111eCTBJIHTh BbiBOI\ Ha rrep<!>opaTop" AUIIY. CxeMa 
B3a.HMo.neiicTBHH rrporpaMM, pa6oTaiOI..UHX Ha MaillHHe UPM, noKasa.Ha Ha pHc.2. 

MOHOK3H3JI 

I 
apaoeep I 

C9T9BOiO a~anTepa 

I 

I S A G A 

PUNCH I 
-~HP9KTOPHH ----=::: 

I G 1 I I D I G 2 I PRINT I+- nepH4l&PHHHblx -+1 D 

j 
YCTPOHCTB 

kOMBHt!HbiH 4>BHJI 
ICOMBHt!HbiH r-- --- 3BllB'-!B ynpaeneHHR 

4>B~JI rpa¢>onocTPOH-
BbiBOllB HB t:OMBHli;HbiH r--- EM s TeJIS'IMH 

nep1J>opa- 4>aHn 
L_ I TOP BbiBOllB Ha 

~ D I s p I A.UnY o a a a " a y I 

T9PHHHBJI 
13BllB'-!B DG11 13aaaYa OG2-l 

onepaTopa 
DIGIGhF-1 DIGIGhF-2 nep¢>OPBTOP A.UnY 

Puc.2 
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3.2.1. Cpe):(CTBa ynpaBJieHIDI rpa<PonocTpoHTeJIHMH 

l1HTepaKTHBHbie Cpe]],CTBa yrrpa.BJieHHJI rpa4:>0IIOCTpOHTeJIHMH BKJIIOtia.IOT 
B ce6.JI npHKa3hi rrpocMorpa otiepe,n;eH: Ha nro6oe H3 ycrpoH:cra, rro.nroroBKH 
rpa4JonocTpOHTeJieii I< pa6oTe ( O):UIH 113 HHX Tpe6yeT npe]:~BapliTeJibHOH 
3arpy3KH MI1KpOnporpaMMbl) H B03MO)I(HOCTH pa6oTbi C ycrpotf:CTBaMH 
B a.BTOMa.THqecKOM HJIH pytmOM pe)Kl!M€. 

B py'llioM pe>K!fMe onepaTOpbi MoryT 3anycTHTb pHcoBanae KOHI<perno 
sb16pannoro <Paiirra na mo6oM rpa<PonocrpoHTerre Hrra na IU!yx O):(HOBpeMen
Ho. B aBTOMarmecKOM pe)I(HMe cocraanHIOTCH KaranorH scex £PaH.noa, 
Hax:O,n;.HUUIXCH B ,I1;HpeKTOpHHX ,ll,a.HHbtX ycrpoii:CTB, H 3aTeM OHH IIOCJie,ll,OBa
TeJihHO BbiBO)J.HTCH Ha COOTBeTCTBYIOUJ;He rpa!PonoCTpOHTe.JIH. 

,I:Lrm: O.II.HOBpeMeHHoH asroMarnqecKoH pa6orhi .nsyx rpa<florrocrpoure
neH coJ.nrum ,IJ.HcrreprepcKaH nporpaMMa DISP. 3ra 3a,na11a O)KH,ll;aeT, KOrM 
KaKoH-nH6o H3 rpactJOrrocrpoHTeneH 3aKa.Ht~HBaEIT pHCOBa.HHe reKyi.IJ;ero 
<Paiirra, Bhi)J;aeT coo6menae o6 3TOM onepaTopy 11 npe):(rraraeT eMy rr116o 
sor6paTh H3 oqepe,r:ui Ha ,na.HHoe ycrpoi:fcTBo cne,n;ywmmi ¢laHn, nH6o rroBTo· 
pHTb pHcoBaHHe y)l(e 3aKoHtreHHoro <Palma. IlocnenHee 6hmaer Heo6xo.nHMo, 
€CJIH ITOJib30BRTeJTh B CBOeM C006I..QeHHH OIIepaTOpy 3RIIpOCWI HOCKOJihKO 
KOrrHH 3Toro pHCYHKa IDIH ecnH rrpH pHcoBaHHH Ha ycTpoHcrae 6biJI arrrra
pamhiH c6oH:. Ilocne roro KRK orreparop rronpocHn HRtiRTh pHCOBa.HHe cne
,IJ;yiDruero t:Pa.Hna, ,IJ;Hcnerqep Bhr6Hpaer ero HMH H3 oqepe.n;H t:Pa.H.noa Ha ,IJ;aH· 
Hoe ycTpoiicrso, o6pamaeTCH I< 3a):(aqe EMS (Extract Message), KoTopan 
H3BJieKaer H3 4>aiina H Bhmo.n;HT Ha repMHHan orreparopa coo6rueHHe, aae· 
,IJ;eHHOe riOJib30BaTeneM npH ITOChiJIKe 4Jaft.rra, H 3RTeM 3RIIyCKaeT 38..ll.RtiY pH
COBaHlli! Ha .n.aHHOM rpacporrocrpoHTene H rrepe,naer eH HM.FI cllaiina Wl.FI pH
coaaHH.FI. 

3a):(aqH pa6oThi c rpa<PonocrpoHTeJIHMH DGl 11 DG2 pa3JIH'llibi, TaK 
KaK CHCTeMbi KoManA DIGIGRAF-1 11 DIGIGRAF-2 He cosna):(aroT. 3TH 3a· 
,IJ;RtiH IIpOBep.FilOT CO.U€p)JCHMOe ¢laifJIOB HR COQTBeTCTBHe KO,IJ;aM ,IJ;aHHoro 
rpa£l>onocrpoHTeJIR. · H 3aTeM nepe.nruoT co.nep)KHMOe 3Toro cpaHna Ha ycrpoH
CTBO qepe3 nocnenoaanmLHhlli acHHxpoHHhlli llHTep¢eHc THna DL-11. 

,[IJIH. 60Jibllleii rHfiKOCTlf HCHOJib30BaHHH rpa<jlonocTpoHTeJieii B QC 
MaJJ.IHHhi UPM C03AaHa 3a):(aqa nepei<oAaPOBI<a <Paiirros H3o6paJKeHHii 113 
I<OL\OB OAHOro DIGIGRAFa B I<OL\bi Apyroro. 

3.2 .2. CpeACTBa ynpaBJieHIDI APYrHMH 
Il€pH4>epHfuibiMH ycTpOt'J:CTBRMH 

L\JIH pa6oTbl C nep4JopaTOpOM If Al.(IJY onepaTOphl HCHOJib3Y!OT TOJibKO 
3MR11Y EMS, ,un.FI H3Bnet~eHHH coo6rueHHR, Koropoe nonL3oaaTenh nocnan 
orrepaTopy, H cnumapTHbie CHCT€MHbi€ ,D.paHBepbi 3THX ycTpoii:C'!'B. 
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4. 3AKJIIOlfEHI1E 

Perneane a paMKax ceresoro nonxo.rr.a opraHH3al.J;HH KonneKTHBHoro 
.u,ocTyna K pa3JIWIHhiM nepHclJepHftHhiM ycrpollcTaaM o6rnero rroJih30BaHHH 
HBJlfleTCH nepBbiM rnaroM aa rryTH C03)l;a.HIDI ceTeaoH: apXHTeKcyphi c pacrrpe
.D.eJieHHbiM nocTaanmKoM pecypcoa. B nanLHeHrneM a paMKax TaKoro no.n;xo
Aa MQ)I(HO JlYMRTb 0 pacnpe,n;eJieHHH cyl.l.l;ecTBYKJIUeH: CHCTeMhl apXHBH3a
I..UiH13 1 

_ Me)K)J.y HecKOJihKHMH MalllHHaMH HBU, 11To KPoMe pa3rPY3f<H 3BM 
PDP-11/70 rrOBhiCHT :>KHBytzecTh :noH CHCTeMbi. llpn no.rucrnolleHHH K cerH 
MaillHH C ,D,QCTaTOliHO MO~biM npoU,eccopoM OTKpbffiaeTCH B03M0)KHOCTh 
C03,UaHIDl CHCTeMhl C pacnpeneneHHeM H ClleTHbiX 33.,llall Me)K,IJ,y HecKOJihKHMH 
y3JIRMH cern. 
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