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1. BBE.QEHHE 

J\aHHOe C006~eH~e RBnReTCR 4aCTb~ ~~Kna pa6oT, nOCBR~eHH~X 
on~caH~~ MeToAa reHepa~~~ nporpaMM AnR pa6oT~ c 3Kcnep~MeHTanb
H~M o60PYAOBaH~eM /n30/. 

Pa3pa6oTaHH~H MeTOA COCTO~T B TOM, 4TO AnR OTAenbH~X 6nOKOB 
/~n~ COBOKynHOCT~ 6nOKOB/ o6opyAOBaH~R C03Aa~TCR YH~¢H~~POBaH
H~e nporpaMMH~e MOAYn~ /YnM/, pean~3Y~~e np~KnaAH~e onepa~~~. 
B ~X 4~Cne ~Me~TCR onepa~~~ per~CTpa~~~ OAHOMepH~X H MHOrOMep
HioiX cneKTpos, nocTpoeH~R r~cTorpaMM /"aHan~3aTop"/, no3H~HOHio1-

poBaHHR o6pa3~oB ~ APYr~e. YnM He 3aB~CRT oT KoH¢Hrypa~HH o6o
PYAOBaHHR, cnoco6a ero noAKn~4eHio1R, aApecoa Hcnonb3ye~x o6-
~acTeH naMRTH H B006~e He 3aBHCRT OT MeTOAHKH KOHKpeTHOrO 3KC
nep~MeHTa, T.K. 3anporpaMMHpoeaHH~e npHKnaAH~e onepa~H~ MOryT 
Tpe6oeaTbCR B pa3n~4H~x 3Kcnep~MeHTax. TaK~e YnM coAeP*aTCR 
B Clo1CTeMH~x 6~6n~oTeKax ~ ~cnonbay~TCR cny*e6~M~ nporpaMMaM~. 

n30 KOMnOHY~TCR ~3 3apaHee C03AaHH~X YnM Ha OCHOBe on~ca
H~R noAc~cTeM~ Ha cne~1o1anbHOM R3~o~Ke reHepa4~~. B npo~ecce KoM
noHOBKH 3T~X n30 OH~ HaCTpaHBa~TCR Ha KOHKpeTHY~ KOH$Hrypa~lo1~ 

3KCnepHMeHTanbHOrO o60PYAOBaHio1R H B~AeneHHiole HM pa6o4~e o6-
naCTH naMRTI-1 lo1 3aHOCRTCR B npHKnaAHY~ 6H6nHOTeKy B BHAe, nplo1-
rOAHOM AnR HCnonb30BaHio1R. 

n30, KaK npaB1o1n0, OpHeHTHpoBaHY Ha KOHKpeT~H 3KCnepHMeHT 
H peanlo13Y~T npHKnaAH~e onepa~HI-1 C 3KcnepHMeHTanbHYM o60PYAOBa
HHeM, 3a C4eT cne~~anH3a~HH n30 MOryT ~Tb AOCTHrHyT~ OnTH
ManbH~e CpOKH HCnonHeH~R COOTBeTCTBY~Io1X onepa~HH. 

Ha6op n30 COCTaBnReT TaK Ha3~BaeMy~ nOACHCTeMy, KOTOpaR 
RBnReTCR cpeACTBOM B3aHMOAeHCTBHR npHKnaAHOH Cl-lCTe~/1/KOHKpeT
HOrO 3KCnepHMeHTa ~ o60PYA08aHio1R. noACHCTeMa BKn~4aeT, KaK 
npaBI<lno, pe3~AeHTHy~ 4aCTb /pe3~AeHTHY~ n30/ H Hepe3HAeHTH~e 
4aCTH - n30, KOTOp~e MOryT HCnOnHRTbCR B pe*HMe HHTepnpeTa~HI-1 
Ha A1<1HaMH4eCKH pacnpeAenReMoM pa6o4eM none. 

J\nR peanH3a~~H 3Toro MeTOAa paapa6oTaH~ R3~K, KOMnHnRTOp, 
KoMnoHo~lo1K H 6~6n~oTeKa YnM. B AaHHoH pa6oTe on1o1caH R3~K 
reHepa~HH n30. 11HCTPYK~HH on~C~BaeMoro R3~Ka RBnR~TCR nOAMHO
*eCTBOM HHCTPYK~~H R3~Ka 6onee WHPOKOrO Ha3Ha4eH~R - R3YKa 
cHcTeM~o~ CAHno /cHcTeMa aeToMaT~4ecKoro HaKonneHHR H npeABapH
TenbHOH o6pa6oTK~ 3Kcnep~MeHTanbHOH ~H$0pMa~HH/ 1 11 • Uenb pa-
6oT~ - coKpaTio1Tb cpoKI-1 pean1-1aa~~H nporpaMMHoro o6ecne4eHHR 
3KcnepHMeHTOB Ha peaKTope HGP-2. CpeACTBa reHepa~H~ peanHaoea
H~>~ AnR 3BM THna CM-3 121 
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2. OE!l!EE OnHCAHHE R3blKA 

.R3bll< reHepai.IHM n30 npeACTaBm~eT co6oJ;1 Hafiop HHCTPYKLIHJ;I, 

BKIJJ04eHHbiX e l'l3b1K CAHnO "' HMetOli.IMX caMocTORTeiJbHoe sHa4eHI1e. 

3TI1 MHCTPYKI.II-11'1 n03BOIJ.RJOT OnJ.1CbiBaTb flOACJ.iCTeMbl AIJJ'I pafiOTbl C 3KC

nepMMeHTBIJbHb!M' OOOPYAOBBHMeM. 

TaKMe flOACHCTeMbl BKIJJ04aJOTCJ'I B npMKIJaAHble CHCTeMbl KOHKpeTHbiX 

3KCnepHMeHTOB/l/ J.1 .RBIJJ'IIOTCJ'I cpeACTBOM B3aHMOAeJ;ICTBHfl HX npo

rpaMMHOro o6ecne4eHHl'l H 3KcnepMMeHTaiJbHoro ooopyAoBaHHJ'I. 

noACMCTeMb! Afll'l pa60Tbl c 3KCnepHMeHTaiJbHb!M OOOPYAOBaHMeM 

KOMflOHYJOTCJ'I 1'13 Hafiopa YnM Ha OCHOBe Ofli1CaHMR Ha AaHHOM J'l3bJKe, 

1'1 B KOHe4HOM C4eTe npeACTa'BIJJ'IIOTCJ'I B BHAe Hafiopa n30, I<OTOpble 

MOryT OCYll.leCTBIJRTb perHCTpai.IMIO 14 HBKOniJeHHe ABHHbiX no HeCKOIJb

KI1M acHHXPOHHbiM KaHaiJaM. KaHaiJOM MbJ Ha3bJBaeM OA11H MIJI1 HeCKOIJb

Ko annapaTHbiX perHCTpOB, pafioTa C KOTOpbiMM OCYll.leCTBIJJ'IeTCJ'I OA-

1HHM YnM. Mbr pa3IJH4aeM ABa BHAa·KaHanoe: aKTHBHble H nacc~-tBHbie. 
AKT11BHbiMM Ha3BBHbl KaHallbt, Afll'l KOTOpbiX paapewaeTCJ'I nOCbJIJaTb 

CMrHaiJbl sanpoca npepbiBBHI1l'l H TaKHM o6pa30M HHH411HPOBaTb npo

rpaMMbl HX o6paOOTKH. nacCMBHb!e KaHaiJbl He flOCbJnaJOT, CHrHaiJOB 

3anpoca npepbiBa,HMJ'I, pafioTa C HHMH OCyiJleCTBJlJ'IeTCR no HHHL!HBTHBe 

nporpaMMbl. 

CocTaB H KOI1H4eCTBo YnM, BKIJJ04aeMbiX e pea~-tAeHT, onpeAeiJJ'IJOT

Cfl TpefioBaH~l'IMH K Ka4eCTBBM H CBO~CTBaM flOACHCTeMbl B 4eiJOM: 

Heo6XOAHMbJM epeMeHeM peaK~HH Ha CH rHaiJbJ sanpoca npepbrBaHI1R, 

He06XOA11MOCTbJO CI1HXpOHH311pOBaHHOro o6MeHa I1H$QpMa414eJ;I pa3IJI14-

HbiX MOAyneJ;I noACHCTeMbl 1-1 o6~PYAOBaHH.R, cf>YHKL!Hl'IMH, KoTopble AOnm

Ha o6ecne4HBaTb flOACI1CTeMa nOIJb30BBTeiJRM, 06DeMOM onepaTHBHOH 

naMRTI1, BbiAeJl.ReMOH AIJR pe3HAeHTa flOACHCTeMbl. 

Pe3~-tJ:IeHT BKI1J04aeT npemAe ecero nporpaMMbJ o6pa6oTKH npepbJ

aaHI1H H Te YnM, Ko apeMeHH HcnonHeHI1.R KOTOPbiX npeADRBIJ.RJOTcl'l 

HaH6onee mecTKI1e Tpe6oaaHM.R. PeAKO ~-tcnonbsyeMble YnM, a TaK>Ke 

TaKJ.1e, BpeMR HCrlOJlHeHH.R KOTOpbiX HeCyll.leCTBeHHO AIJR 3KCnepHMeHTa, 

. 4ei1E~C006paaH'o BKIJJ04aTb B Hepe3~AeHTHYJO 4aCTb nOAC11CTeMbl. 

3aAaHI1e THna H KOHcj>Hrypai.IHH 3KCnepHMeHTaiJbHOrO OfiOPYAOsaHMR 

no3BOJ1ReT npl1 reHe.pai.IHH nso aBTOMaTH4eCKH Bbl6paTb BepCHH YnM, 

COOTBeTCTBYIOil\He yKa3aHHOMy THny, H HaCTPOHTb HX Ha 3BAaHHYJO 

~~Hcj>11rypa4HIO 060PYAOBaHHR /BeKTOPbl 'npepbiBaHHH, per~-tCTpbJ, HOMepa 

cTaHLI~-tJ;I, KapKacoe"' aeTaeJ;I o6opyAoBaHHR a cTaHAapTe KAMAK/. 

reHepa4Hfl n30 BKI1104aeT HaCTpOHKY O.TAeJlbHbiX YnM Ha 3JleMeHTbl 

AaHHbiX /3A/ onepaTHBHOJ;I 6as~1 AaHHbiX npHKIJaAHOJ;I CHCTeMbl /1,4/. 

Ka>KAbiH YnM HMeeT CnHCOK napaMeTpOB, B Ka4eCTBe KOTOPbiX CilylKaT 

3A: 6ycj>epa, nepeMeHHble H C06biTH.R. B COOTBeTCTBYIOIJl14X HHCTPYKLIH

.RX YKB3bJBaJOTCR HX HB3BaHH.R. napaMeTpbl RBJl.RIOTC.R CB.R3YIOli.IHM 3Be

HOM MeJKAY noAc~-tcTeMoJ;!"' MOHHTopoM CAHno 11l. B peaynbTaTe reHe

pai.IHH n30 fiYAYT HaCTpOeHbl Ha a6COil,IOTHbJe BApeca HCfl0Ilb3yeMbiX 

6ycj>epoe, nepeMeHHbiX, co6biTHH 14 Heo6xoAHMbiX TBOJlHLI MOHHTopa. 
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8 nporpaMMe 3Kcnep~-tMeHTa /on~-tcaHHH npi1KIJaAHOH c~-tcTeMbl/11 I 
MOlKeT CO,QepmaTbCR OAHO HJlH HeCKOJlbKO OflHCBHI1J;1 nOACI1CTeM. Cne
,QyeT 3aMeTHTb, 4TO np11 OflHCaHI111 flOACHCTeM, npeAHa3Ha4eHHbiX 

AilR pa6oTbl c 3Kcnepi1MeHTailbHbJM o60PYAOBaHHeM, sa>KeH nopRAOK 

CileAOBaHH.R HHCTPYK4Hi1. H~-t>Ke, B OflHCaHH.RX KOHKpeTHbiX J.1HCTpyK-

411J;1, H3IJO>KeHbl HMeiOII\HeCR orpaHH4eHHR TaKoro POAB. 

lJ3biK reHepa4J.1H n3Q n03BOJ1ReT on11caTb flOACHCTeMy TaKI-1M o6-

pa30M, 4TO BCe n3Q, BKI1I04a.R Te 143 HJ.1X, KOTOPble MOryT pafioTaTb 

Ha AHHaMJ.14eCKI1 pacnpeAeilReMOM pa6o4eM none CHCTeMbl, fiYAYT 

pea~-t,QeHTHbiMI-1. TaKa.R eepc11.R noAC11CTeMbl MO>KeT 6biT b 11CflOIJb30BaHa 

HB 38M, He 11MeiOI.l.\eJ;1 HaKOni1TeneJii l:la MarHI1THbiX AI1CKBX /BepCI1R 

nOAC11CTeMbl ,QilR ee pa60Tbl 8 paMKBX nepcj>oJleHT04HOH onepa4HOHHOH 

CI1CTeMbl/. 

3. OnHCAHHE HHCTPYKUHtl 

BeeAeM o6osHa4eHH.R, 11cnoiJb3:1[eMble np11 onJ.1caHI11<1 11HCTPYK411H. 

Bblpa>KeH!-lR, aaKfiJ04eHHble B KBaApaTHble CK06KI1, MoryT 6b1Tb OflYil\eHbl. 

$1o1rypHble CI<06KI1 03HB4aiOT, 4TO 8 AOIHHOM MeCTe HHCTPYK41111 ,qOIJ)f(HO 

CTORTb OAHO lo13 3aKJ1104eHHb!X B HI1X Bblpa>KeHI1J;1. YrilOBble CK06KI1 

aaKJ1104aiOT s ce6e cf>pasy, o6osHa4aiOli.IYIO OA11H o6DeKT R3bJKa. MaiJble 

6yKBbl naTI1HCKOrO ancj>aBI1Ta H CIJOBB 1-13 FIHX TaK>Ke 14CflOIJb3YIOTCJ'I 

Afll'l o603Ha4eHI1J'I pa3I1Ht.lHbiX 06DeKTOB .R3b1KB. 6yKBa D C 11HAeKCaMH 

0603Ha4aeT 4ei1ble 411CJla. noJ'ICHeHHJ'I AIJ.R K3>KAOro 113 OfiDeKTOEI 

npi1BOA.RTC.R B on~-tcaHI411 KOHKpeTHbJX 11HCTPYKL111J;1. C~-tMBOIJbl 11!!.11 oaHa-

4aJOT noBTOpeHHe npeAWeCTBYIOIJleH HM KOHCTPYK411H, Ha4aiJO KOTopoJ;I 

OTMe4eHO CHMBOJlOM 11 • CHMBOJl ~ Ofi03Ha4aeT npofien. 

3.1. On11caH1<1e BCJ'IKOH noAC11CTeMbl Ha4HHaeTcR 11~iCTPYKllllleH e11,qa: 

/SUBSYS[TEM].......,(I1MR .) ,[TYPE:](TIItn )L/R[ESIDENT]l • 
noAC11CTeMbl p60PYAOBaHH.R . ' 

HM.R no,QC11CTeMbl /BCflKOe 11MR Ha411HaeTc.R c 6yKBbl 11 coAepm~o~T He 

6onee WeCTI1 Clo!MBOfiOB - 6yKB 11 411~p/ RBJlReTCR OAHOBpeMeHHO ~Me
HeM pe311AeHTHOH n30. 0HO npOI13BOJlbHO 11 3aAaeTCR flOilb30BaTeiJeM, 

COCTaBIJ.RIOli.IHM on~-tcaHI1e f10ACI1CTeMbl. Pe311AeHTHa.R nso nocne reHe

PBlll111 BKI1J04aeTCR CJly>KefiHbiMI1 nporpaMMaMI4/ 5 / 8 6116IJ110TeKy npJ.1-

KJlaAHOH CHCTeMbl/6/ B B11Ae nporpaMMHoro MOAYil.R B ABOI14HOM nepe

Me~aeMOM cj>opMaTe aarpy3KI1. T11n o60PYAOBaHI1l'l - 3To nocneAosa

teJlbHOCTb He 6011ee 4eM Tpex CHMBOIJOB /fiyKB 11 411cf>p/, KOTOpa.R 

onpeAeiJJ'IeT Bbt6op aepc11J;1 YnM, ~-tcnonbsyeMblx Ail.R KoMnoHOBKI1 noA

c~-tcTeMbl. 8 npi1MeHeHHI1 K o6opyAOBaHI110 B cTaHAapTe KAMAK ero 

Tl1n o6o3Ha4aeT 11HT~pcj>eHc, 11CflOilb3yeMbiH AJl.R no,QKfiJ04eHH.R KOHT

pOJliJepa KapKaCa K 3BM. Hanl1411e 111111 OTCyTCTBI1e B 11HCTPYK4H11 
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nocne,qHero napaMeTpa (/RESIDENT) onpe,qenReT reHepHpyeMyJO sep
CI4IO no,qc~cTeMbl. B nepBOM Cilyl..lae peSH,QeHTHaR n3o BKJliOI..IaeTCR 
Henocpe,QCTBeHHO B pe3!-1,QeHT npi-!KI1a.qHOI1 CMCTeMbl 111 /a ee sarpy-
304HbiH Mo,qynb/, a .qpyroM - pes1-1,qeHT no.qcl-!cTeMbl sanMcbraaeTCR 
TOilbKO B npMK!la,QHYIO 6J.16Jli-10TeKy 1-1 MO>KeT 6b1Tb Sarpy>KeH B onepa
THBHYIO naMRTb s Hal..lane 1-1111-1 s npo~ecce npoae.qeHitlR 3Kcnep~t~MeHTa. 

3.2. XapaKTepHCTHKitl ycTpoi1cTea ynpaeneHMR, c KOTOP~M 6y,qeT 
pa6oTaTb OnHCWBaeMaR nO,QCHCTeMa, Sa,qaiOTCR MHCTPYK~Hei1 BM,qa: 

/DEV[ICE]._, ( HOMep u ): :, [ PR:k,][ AV:addr 
1 

,] [AR:addr
2

,]V[ ECTOR]: 
YCTPOI-ICTBa ' 

"' ~ :,-•, ~ ... ,,[, M.f'o. l' 

(nl&n2[&ns···]} 

HoMep ycTpoi1cTaa (jlopMaJlbHO I-! MeeT BMA c [,b), s,qecb c 1-1 b -
~enbre 4Mcna /.qnR ycTpos:icTs, BbrnonHeHHbiX a cTaH.qapTe KAMAK, c 
o6oaHa4aeT HoMep KapKaca, a b - HOMep aeTBM/. 3ToT napaMeTp 
Heo6xo,QHM AilR MHoroaeTBeBbiX CHCTeM KAMAK • .ftnR ycTpol1cTs, Bbl
nonHeHHbiX B CTaH.qapTe ¢HPMbl DEC 171, HOMep ycTpoHCTBa COCTOHT 
H3 .o,qHoro 41-1Cfla. 

napaMeTpbl k , addr 1 , addr 2 , addr 3 , n , n 
1 

, n 
2 

, n 
3 

RBnR
IOTCR ~eJlbiMVt I..I~CilaMH. k - aa,qaeT HOMep YPOBHR npHopMTeTa .qaH
HOrO yCTpoi1CTBa 

171
, addr l - 6asOBbli1 /MJla,QWHI1/ a,qpec nom'l BeK

TOpOB npepbiBaHI-1R, Bbi.QeneHHbiX Ail.R ,qaHHoro ycTpol1cTaa, addr. 
2 

-
6asoBbll1 a.qpec nonR perl-1cTpos ycTpoi1cTaa. HoMepa n, n 

1
, n

2
, 

n S CBR3aHbl C perVtCTpaMJ.1 ycTpo11CTB • .ftnR' YCTPOMCTB, BblnOJlHeHHbiX 
a cTaH.qapTe KAMAK, 3TI-1 4J.1CJla cnymaT HOMepaMH cTaH~HI1 a KapKace, 
J.1JlH, I..ITO TO >Ke - HOMepaMJ.1 rpynn peri-!CTPOB, npHCYTCTByiOUIHX 
B 6JlOKe C .qaHHbiM HOMepOM CTaH~HH, a AJl.R YCTpo11CTB, BbtnOilHeHHbiX 
a cTaH.qapTe <llHPMbl DEC, OHH RBJlRIOTCR a,qpecaMH perHcTpoa 
ycTpoi1CTB 171.3HaK paBeHCTBa 03Ha4aeT ycTaHOBileHHe COOTBeTCTBI-IR 
Me>K.qy OAHHM HJlVt HeCKOJlbKVIM!II HOMepaMVI per!IICTPOB 1-1 a.qpeCOM BeK
Topa npepbiB<lHI-111. 

KOHCTPYK~VIH BH.qa n =addr CTaBVIT 8 COOTBeTCTBHe peri-!CTpy 
i:: HOMepoM n aeKTop npepbrBaHI-111 c a,qpecoM addr. 3anHcb n cn

2
=addr 

3KBVIBaJleHTHa PRAY KOHCTPYK~HI1, CMbiCJl KOTOPbiX OnHCaH BbJWe: 

4 

J~ 

n 1 = addr, 
n1 + 1= addr, 

n 
1 
+2= addr, 

n • = addr 
2 

~ 

.. 

I "IJ. 

3,qecb n
2 

.qon>KHO 6b1Tb 6onbwe n 1 .BblpameHHe n 1 &n2 &n 3 ... &nk=addr 
3KBI-1BaJleHTHO PRAY Cile,QyiO~VIX KOHCTpyK~HI1: 

n1 = addr, 

n
2 

=addr, 
n

3 
= addr, 

nk = addr. 

11HCTPYK~HR·-- /DEVICE AOJl>KHa CJle.qoBaTb Henocpe,QCTBeHHO sa I-1H
CTpyK~!IIel1 /SUBSYSTEM • 0Ha onpe,qenReT napaMeTpbl ycTpol1cTBa, VIC

noJlb3yeMble np~;~ o6pa60TKe .qpyrHX VIHCTPYK~VIM, OnVICbiBaiO~VIX no,q
CHCTeMy. noBTOpHOe nORBJleHHe 3TOI1 HHCTPYK~!IIH BHyTpH OnVICaHVIR 
no.qCHCTeMbl Bbl3bJBaeT V13MeHeHHe ynoMR HYTbiX napaMeTpOB, VI CJle
AYIO~He HH>Ke HHCTpyK~VIH o6pa6aTbiBaiOTCR C HCnOilb30BaHHeM napa
MeTpOB, onpe,qeneHHbiX nocJle,QHel1 HHCTpyK~vtel1 /DEVICE • 

3. 3. OnHcaHHe csRsvt YnM c o6opy.qosaHvteM aKTHBHbiX KaHanoa 
VI o6na'cTRMH .qaHHbiX · ocy~eCTBJlReTCR C nOMO~biO HHCTPYK~!III1 BH.qa 

/H[ A[ RDWARE]._,] CASE._,k:ree:. [ ,reg
2 
... ] DO,_, ( vtMR ) [ (arg [ ,arg ... ])] • 

'1. YnM 1 2 

3.qecb k, reg 1 , reg 2 - HMeHa pen1cTpos I n~;~6o ~eilble 4HCI1a 
6es sHaKa/; k - HoMep perHcTpa, CBRSaHHor~ c seKTopoM np'epbr
saHHR; reg

1
, reg 

2
.' •• ." l - HOMepa pen1CTpO~, Ha KOTOPble AOJl>KeH 

6b1Tb HacTpoeH YnM. Cpe.qvt 3THX HOMepoa MO>KeT npvtcyTCTBosaTb 
H perHCTp k. arg 

1
, arg

2
, ... - HMeHa .3JleMeHTOB ,qaHHbiX /6y¢epoB, 

nepeMeHHbiX, C06biTHI1/, Ha a.qpeca KOTOpbiX HaCTpaHBaeTCR .qaHHbiM 
YnM. 3ToT cnvtcoK no-cy~ecTay RBnReTcR cnHCKOM napaMe~poa ,QilR 
HaCTpOI1KH .qaHHOro YnM. Bo apeMR J.1CnOJ1HeHHR n30, BKJ1104aiO~HI1 
AaHHbll1 YnM, MomeT HcnonbsoeaTb .qpyrHe napaMeTpbl /3/J,/, Ha a.q
peca KOTOpbiX OH 6y.qeT HaCTpaHBaTbCR nepe,q Ka>K,QbiM HCnOilHeHHeM, 
B HHCTpyK~Hvt /HCASE MOryT HCnOJlb30BaTbCR TOJlbKO cne~HaJlbHble 
YnM, KOTOPble BblnOJlHRIOT o6pa60TKY npepbiBaHvtl1 H I-1HH~vtHpyiOTCR 

npH nocTynneHvtH e 3BM cvt rHana sanpoca npepbiBaHHR no cooTBeTcT

BYIO~eMy BeKTOPY~ 

3. 4. OnHcaHHe cBR3H YnM c o6opy.qoaaHJ-1eM naccHBHblx KaHanoa 
H o6JlaCTRMH naMRTH AilR .qaHHbiX BblnOilHRIOT .qee HHCTPYKI.IHVI: 

I ATTACH.._, reg 
1
[, reg 2 ... ] ~ TO._, ( ~~~ ) [ (arg 1 [.,arg 2 ... ))] 

H 

I LINK ._, reg [,reg ... ] ._. TO~ ( HMR ) [ (arg [, arg ... ])] • 
1 2 YnM 1 2 
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3Aecb, o6osHa4eHI1H reg 1 , reg2 ••• 11 arg 1 , arg2 ,... 11MeiOT TOT 
me CMbiCn, 4TO 11 B npeA~IAYI!Ie~ 11HCTPYKL.11111 /n. 3. ~~. CoBOKynHOCTb 
yKasaHHbiX B 11HCTPYKL11111 peri1CTPOB COCTaBn.ReT naCCI1BHbl~ KaHan. 
06e 11HCTPYKL.11111 B~S~BaiOT OAH11 11 Te me Ae~CTBI1.R no HaCTPO~Ke 
YnM sa TeM 11CKnl04eHI1eM, 4TO /LINK o6ecne411BaeT aKn10YeHI1e 
AaHHoro YnM B B11Ae OTAenbHOro nporpaMMHoro MOAYn.R, KOTOpbl~ 
MomeT 11CriOnH.RTbCH Ha A11HaMI14eCK11 pacnpeAenHeMOM pa6o4eM none. 

Bb16op 11HCTPYKL11111 An.R on11caH11.R CB.RSI1 o60PYAOBaHI1ll nacci1BHbiX 
KaHanoB 11 YnM OCyiJieCTBn.ReTCH 11S coo6pameHI1~ Tpe6yeMO~ CKopo
CTI1 pa6oT~ riOAC11CTeM~, He06XOA11MOCTI1 CI1HXPOHI1Sal.ll111 paSni14H~X 
onepa~11~ c o6opyAoBaHI1eM, peanl1soaaHH~x OTAenbH~MI1 YnM, 11 Ao
cTynHbiX pecypcoe naMHT11-. I-1HCTP:(Kl.ll110 I ATTACH cneAyeT npi1MeHHTb 
AnH BKnl04eHI1.R YnM a peSI1AeHT /TorAa pearil1soaaHHa.R YMn.onep.a1.111H 
6yAeT 11CnOnH.RTbCH 6biCTpee/ 11 AnH o6ecne4eHI1l'l CI1HXPOHHoro 11C
nonHeHI1H onepa1.111~ ynpaaneHI1.R o60PYAOBaHI1eM 11 COCTOHHI1eM YnM. 

HHCTpyk411H /LINK nosaonHeT 3KOHOMI1Tb onepaTI1BHYIO naMHTb 
11 11cnonbsyeTc.R A!ll'l HacTpo~KI1 YnM, peani1SYI011111X MeAneHHble 11n11 
peAKO 11CriOnbSyeM~e onepa1.11111, He CBHSaHH~e meCTKI1MI1 BpeMeHH~MI1 

OTHoweHI1.RMI1 c APYri1MI1 onepa1.111HMI1 noAC11CTeMbl. Cnoco6 11cnonbso
aaHI1H onepal.li-1~, pean11syeMbiX n30, KOTOpble nony'4eHbl c 'noMOI.llbiO 
11HCTPYKL111~/LINK 11 /ATTACH, OAI1HaKoB 11 on11caH B n.5 AaHHO~ 
pa6oTbl. 

3.5. HHCTPYKLII1.R /ENDH[ARDWARE] 
riOAC11CTeMbl, 

03Ha4aeT KOHel.l Ori11CaHHH 

3.6. BeRKO~ on11caH11e nOAC11CTeM~ AOnmHo 11MeTb Ha4ano onl1ca-
HI1H (v.tHCTPYK';111H /SUBSY~TEM ) 11 KoHell (11HCTPYKL111H /ENDHARDWARE) 
HcnonbsqaaHI1e npeAcTaaneHHbiX. a AaHHoi1 pa6oTe 11HCTPYKL111~ BH~ 
paMOK Ori11CaHI1H riOACI1CTeMbl, orpaHI14eHHOrO 11H<:;T'PYKL.111l'IMI1 
/SUBSYSTEM 11 /ENDHARDWARE, HBnlleTCH Henpaal1nbHbiM, 11 KoMnl1-
n~Top HS~Ka B TaK11X cny4aHX B~pa6aT~BaeT C0061!1eHI1ft 06 OWH6Kax. 

4. nOPH,l:IOK COCTABnEHHH Om1CAHHR 'no,l:ICHCTE,Mbl 

B •AaHHOM,naparpa~e HSnomeH~ npaBHna 11CriOnbSOBa~I1.R HHCTpyK-
1.111~, •nPeACTaBneHHbiX BbiUJe, np11 COCTaBneHHI1 OriHCaHHR' riOACHCTeMbl. 
KaK yme CKaSaHo, Ori11CaHI1e riOACHCTeMbl BCerAa Ha411HaeTCH HHCTpyK
l.ll1e~ /SUBSYSTEM 11 KOH4aeTCH /ENDHARDWARE. Ecn11 on11caHHH 
ABY~ 11nH 6onee noACI1CTeM ~neAYIOT HenocpeACTBeHHo ~py,r sa APY-
roM, TO HHCTPYKL.111l0 /ENpH.ARDWARE MOmHO 11CnonbSOBaTb OAHH pas 
B KOHL.Ie Orii1CaHI1~ BCeX riOAC~CTeM /eM. npHnomeHI1e 1/. ' 

nepBaH 11HCTPYKL.1Hfl /SUBSYSTEM B COBOKynHOCTI1 Ori11CaHI1~ PHAa 
riOAC11CTeM 06HsaTenbHO AOnmHa conpoBOmAaTbCH 11HCTPYKL.1He~ 

/DEVICE, .a nocneAYIOIJII1~ o.n11caH11H . (.qo 11HCTpyK'L11111 /ENDHARDWARE) 
MOrYT.He COAepmaTb 3TO~ HHCTPYKL11111. np11 3TOM napaMeTpbl, 11CriOnb-

.6 
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'1/ 

1\ 
,1 

II .,, 

~'I' 

~\ 
J 
1, 

syeMble np11 reHepa1.11111 n30, onpeAenHIOTCH 11HCTPYKL.111e~ /DEVICE, 
T.e. n30 HaCTpaHBaiOTCH B pesynbTaTe reHepa1.11111 Ha ycTpO~CTBO 
ynpaBneHHH, OriHCaHHOe riOC!leAHe~ BCTpeTI1BWei1CH 11HCTPYKL111ei1 
/DEVICE. On11caHI1H nOACHCTeM, cneAYIOU111e nocne 11HCTPYKL11111 
/ENDHARDWARE, o6.RsaHbl BHOBb 11MeTb /DEVICE . nocne nepao~ 
11HCTPYKL11111 /SUBSYSTEM. 

B 11HCTPYKL.111HX /LINK H /ATTACH MoryT HCnOnbSOBaTbC.R OAH11 
11 Te me YnM 11 B~6op 11HCTPYKL11111 OCYI.lleCTBnHetCR 11S coo6pameHI1~, 
npi1BeAeHHbiX a n. 3. 4. B I>IHCTPYKL11111 /HCASE 11cnonhsyiOTCH YnM, 
0Tni14Hble OT Tex, KOTOpble 11CriO!lb3YIOTC.R' B 11HCTPYKL.111l'IX /LINK 
11 /ATTACH. 3To cne1.111anbHb1e YMn, npeAHasHa4eHHble An.R o6pa6oTK11 
npepbiBaHI1~. 

B npi1Mepe, npi1BeAeHHOM B np11rlomeHI111 1, YHI1~11LIHPOBaHH~e 
nporpaMMHble MOAYnl1 MULTY, DISPLY: 11 illSTO 6YAYT HacTpoeHbl 
Ha 6nOK11 o60PYAOBaHI1H, pa3Mel.lleHHble Ha riOSI11.111.RX 9(AK=9), ll(ND=ll), 
5(BK=5) 11 15(DIS=l5) nepaoro Kpe~Ta, Orii1CaHHoro HHCTPYKL.111e~ 
/DEVICE eo BTopo~ ·CTpoKe, a 'MOAYnl1 GIPA 11 SEND Ha 22 11 

ri03111.111H BTOporo Kpe~Ta, Ori11CaHHOro HHCTPYKL.111e~ /DEVICE 8 10 
CTPOKe. 

5. HCnOnb30BAHHE nO,l:ICHCTEM 

HMH riOACHCTeMbl, yKaSaHHOe B 11HCTPYKL11111 /SUBSYSTEM, onpe-
AenHeT 11MR pe311AeHTHOi1 n3o. np.emAe 4eM Ha4aTb P.a6oTy c riOAC11C
TeMoi1 /11H111.11111poaaTb BBOA AaHHWX no npepwaaHI110 11n11 APYrl1e one
pa1.11111/, Heo6XOA~MO npi1BeCTH PeS11AeHT, o60PYAOBaHI1e 11 Heo6xo
AI1Mble 3neMeHTbl AaHHbiX B Ha4anbHq.e COCTOHHHe. 
3To s'blnOnHHeTCR C nOMOI.llbiO 11HCTPYKL.11111 B11Aa: 

SET ( " ( 11MH ) ") 
• riOAC11CTeMbl • 

B 3aBI1CI1MOCTI1 oT cnoco6a opraHI13al.ll111 11 HaSHa4eHI1H noAcHcTeMbl 
3Ta onepal.ll1l'l MomeT BblnOnH.RT b: 3anonHeHI1e BeKTOp08 npepbl8aHI1H, 
11HI11.111anl13al.IHIO o60PYAOBaHI1R, paapeweHI1e npepbl8aHH~, npi180AI1Tb 
8 11CXOAHOe COCTOHHI1e 3neMeHTbl. AaHHbiX 11 AP. 

06paTHaH onepa1.111R · 

''( 11MH ) 
UNSET ( noACI1CTeMbl ) 

npi1BOA11T riOACI1CTeMy 8 Hepa604ee COCTOHHI1e /npepbiBaHI1l'l aanpe
llleHbl, BeKTOPbl npepbiBaHI1~ 110TKnl04eHbl 11 OT riOACI1CTeMbl/. ,l:\nR TOro, 
4T06bl npi1BeCTI1 8 pa6o4ee COCTORHI1e riOACI-1CTeMy, He06XOA11MO 8bl
nonHHTb onHTb onepa1.11110 SET. 
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Pe3~,qeHTHble n30 BblnOJlH.AIOT ell\e ,qse onepal.\~~: 

SUSPND (
, ( ~M.A ) , ) 

no,qc~cTeMbl ' 
~ 

( , < ~M.A ) , ) 
RESUME no,qc~cTeMbl • 

nepBaJI np~OCTaHaBJl~BaeT HaKOnJleH~e ,qaHHbiX /3anpell\aeT npepbi
BaH~.A/, HO no,qC~CTeMa HaXOA~TC.A B pa6o4eM COCTO.AH~~ ~ B0306HOB-
Jl.AeT pa6oTy noc11e ~cno11HeH~.A onepal.\11~ RESUME, He Bbln011H.A.A 
,qeHCTBI1H no np11se,qeH~IO B Ha4a11bHOe COCTO.AHHe o6opy,qoBaHI1.A, 
CaMOH nporpaMMbl 11 311eMeHTOB ,qaHHbiX. 

Bee 4eTblpe onepal.\~~ MoryT 6b1Tb 11cno11HeHbl KaK s 11HTepaKTI1BHOM 
pe>K~Me, TaK 11 B aBTOMaT~4e<::KOM, 6y,qy4~ BK11104eHHbiMI1 B nOC11e,qo
saTe11bHOCTo onepal.\11H s 3Kcnepi1MeHTel11, 3an~caHHYIO Ha .A3b1Ke 

CAHnO'. 
n30, no11y4eHHble B pe3y11bTaTe o6pa6oTKI1 ~HCTPYKL\11H /ATTACH 

11 /LINK, HHI1L\1111py10TC.A B aBTOMaTH4eCKOM 111111 11HTepaKTI1BHOM 
pe>KI1Max npi1Ka30M s11,qa 

( 
11M.A) [(( Cni1COK ) )] 
n3Q napaMeTpOB • 

3~ecb cn11coK napaMeTpos - 3To noc11e,qosaTeJ1bHOCTb HMeH 3JleMeH
TOB ,qaHHbiX 11 KoHcTaHT, nepe4HcneHHblX 4epe3 3an.ATble. AocTyn 
K 3THM ,qaHHbiM npe,qocTaBn.AeTC.A nporpaMMe Henocpe,qcTseHHO nepe,q 
ee 11cno11HeH~eM. Cn11coK MO>KeT co,qep>KaTb He 6o11ee wecTHaAL\aTH 
napaMeTpOB. Hepe3HAeHTH~e nso K MOMeHTY nepe,qa411 11M ynpasneHH.A 
6y,qyT HaCTpoeH~ Ha KOHKpeTHYIO KOHc)JHrypal.\1110 o6opy,qoBaHI1.A, He-
3aBI1CHMO OT cnocofia 11X 11Cn011b30BaHI1.A /s pe>KI1Me P.HHaMI14eCKOrO 
pacnpe,qe11eHt.1.A naM.ATI1 1-11111 HeT I. OHI-1 TaKme 6y,qyT HacTpoeHbl Ha 
a,qpeca 3A yKa3aHHbiX B Cn11CKaX napaMeTpOB ~HCTPYKL\11H ,/ATTACH 

11 /LINK. 

6. 3AKllto4EHI1E 

On~caHHbiH .A3b1K no3B011JieT OCYil\eCTB~Tb reHepal.\~10 nso 1-13 Ha-
6opa YnM, 11X HaCTPO~KY Ha Tl1n, KOH$11rypal.\MIO 11 cnoco6 no,qK11104e
HI1.A 3KCnep~MeHTaJlbHOrO o6opy,qosaHM.A, a TaK>Ke 311eMeHTbl ,qaHHbiX, 
Bbl,qe:neHHble AJl.A pa6oTbl onJ-~caHHbiX n3o. 3neMeHTbl ,qaHHbiX 3a,qaiOTC.A 
11HCTPYKL\11.AMI-1 .A3~Ka CAHn0 11~An.A 6y¢epos ,qonycKaeTc.A pacnpe,qene
HMe naM.ATI1 no a6co1110THbiM a,qpecaM. 

11HCTPYKL\~11 OnMCaHHOro .A3b1Ka reHepal.\111-1 n30 n03B011.AIOT o6ecne-
411Tb KOMnpOMI1CC Me>K,qy CTpeMJ1eHI1eM C03AgTb YHI1BepCa11bHble cpe,q
CTBa BbiCOKOro ypOBH.A A11.A nporpaMMI1POBaHI1.A pa6oTbl C 3KCnepMMeH
Ta11bHbiM ofiopy,qoBaHMeM 11 noTpefiHOCTbiO ~X cnel.\~a11113al.\1111( B C~11Y 
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TeX ~1111 MH~X npi1411H: noTpefiHOCTbiO o6ecne~MTb AOCTaT04H~e spe
MeHHble xapaKTepi1CTMK11 n30, MMHMt-11131-lpOBaTb o6oeM onepaT~-JBHOW 
naM.AT~, 3aHHMaeMOH nporpaMMOH, He06XO,(II1MOCTbiO np06JleMHOH .op~-
eHTal.\HI-1 n30. • 

YnM MoryT 6~Tb HanHcaH~ KBanM¢Mlli1POBaHH~MH cnel.\Ha!111CTaMI1 
c y4eToM cnel.\11$HKM Hcnonb3yeMoro o6opy,qosaHI1.A 11 o6nacT~ np~
nomeH~.A, npM 3TOM He HaK11a,(lbiBaeTC.A HMKaKY.X orpaHH4eHM~ Hltl Ha 
CJlO>KHOCTb peam-13yeMbiX YnM onepal.\~W, Hill Ha CTeneHb HX cnel.\Ha1111-
3ai..IH~ HJl~ YHHBepcaJlbHOCTI1. Y.nM MoryT 6b1Tb Hani1CaHbl Ha MaKpo
acceM6Jlepe MACRO~l,11H6o ,qpyroM .A3~Ke, no3B011.AIOU\BM nony4HTb 
nporpaMMy B ,qS"OH4HOM nepeMell.laeMOM c)lopMaTe 3arpy3Kitl C HYll<HOW 
CTPYKTypoH, 

npe,qno»<eHHbl~ MeTO,q reHepal.\~ltl n30 o6ecne41t1BaeT B03M9lKHOCTb 
6~CTpO~ nepeHaCTpO~KH np11 H3MeHeHM.AX KOH$Mrypal.\~ltl o6opy,qosa
Hiti.A, npeeMCTBeHHOCTb pa3pa60TKI1 M OTJla,(IKH n30, 0611er4aeT npo-
1.\eCC conpoaO>KABHM.A 11 3KcnnyaTaQMM nso. MeTOA no3B011.AeT onT~MM-
3~poaaTb apeM.A McnonHeHM.A nporpaMM, pea11M3YIOU\11X onepal.\1-111 
c o6opy,qoaaHMeM, 11 o6oeM onepan1sHoi1 naM.ATI-1, 3aHI1MaeMbiH pe3M
,qeHTHbiM~ n30. 

Pa3pa6oTaHHble K HaCTOHil\eMy apeMeHI1 cpe,qcTaa no3BOJ1HIOT KOMno
HOBaTb nporpaMMbl AJl.A pafiOTbl C o6opy,qoBaHI1eM, Bbln011HeHHbiM B 
CTaH,qapTe I{AMAK 11 no,qK.Jii04BHHbiM 4epe3 KOHTP01111Bpbl, On14CaHHble 
s pa6oTax 181 

1.1 191, 11 o6opy,qosaHHeM s CTaH,qapTe ¢1t1PMbl DEC 171 • 

OpraHI13al.\H.A pa3pa6oTaHHbiX cpe.QCTB reHePatll-111 no3B011HeT ,qono11-
HMTb lt1X nporpaMMH~MI1 C~KL\~.AM~, KOTOp~e o6ecne4aT OpMeHTal.\MIO 
reHep~pyeMbiX n30 Ha: o6opy,qosaHYJe ,qpyrMX Tl•1nOS. 

nPI1J10>KEH11E 1 

TeKcT on~-tcaH~-t.A ABYX no,qc~-tcTeM INPUT 11 TEST. 

/SUBSYSTEM INPUTvTYPE:NE/RES 
/LET AK=9, ND=11r BK=S 
/DEVICE 1, VECTOR:1-23=170V 
/HCASE AK:AKr BKr ND, DO MULTI<BUFF1,BUFF2> 
/LET DIS=15 
/LINK DIS TO DISPLY 
/SUBSYS TEST, T:NE 
/HCASE AK:AK DO HISTO<BUFF1> 
/HCASE BK:BK DO HISTO<BUFF2) 
/DEVICE 2r V:1-23=170V 
/LET GE=22,T8=1 
/ATTACH GE TO GIPA 
/LIN({ TB TO SEND 
/ENDHARDWARE 
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