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6apa6aw ~.n. H ,qp. Pll-80-476 
ABTOHOMHa~ MHKpOnpo~eCCOpHa~ CHCTeMa MHOrOMepHoro 
aHanH3a C HCnOnb30BaHHeM MarHHTHoH neHT~ 

0nHCbiBaeTC~ COCTaB H npHH~Hn ,qeikTBH~ aBTOHOMHOH 
MHKponpo~eccopHoi1 CHcTe~ e cTaH,qapTe KAMAK An~ HaKonneHH~ 
MHOrOMepHOH HH~OpMa~HH Ha MarHHTHY~ neHTy. B CHCTeMe 
HcnonbayeTcR ,qsa MHKponpo~eccopH~x KOHTponnepa: KOHTponnep 
Kpei1Ta H KOHTponnep HaKOnHTen~ Ha MarHHTHOH neHTe THna 
EC 50-12. MarHHTHaR neHTa c HaKonneHHOi1 HH~opMa~Hei1 nepe
HOCHTCR Ha 6onbWy~ 36M An~ nocne,qy~~ei1 COpTHPOBKH H o6pa-
60TKH, nporpaMMHOe o6ecne4eHHe CHCTeM~ BKn~4aeT MOHHTOp, 
nporpaM~ HaKonneHH~, COPTHPOBKH H B~,Qa4H Ha ,QHCnnei1 C aa
nOMHHa~ei1 Tpy6KOH ,Qn~ KOHTpOn~ 3a XO,QOM 3KCnepHMeHTa. 
3a,QaHHe pe~HMOB pa6oT~ npOH3BO,QHTCR 4Cpe3 KnaBHaTypy an~a
BHTHO-~H~POBOrO ,QHCnne~. 
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Pa6oTa B~nonHeHa B na5opaTOpHH HeHTPOHHOH ~H3HKH O~R~. 

Coo6qeHHe 06~eAHHeHHOro HHCTHTyTa RAePHWX HCCneAOBaHHH. Ay6Ha 1980 

Barabash I .P. eta!. I'll 80 476 
Multidimensional Analysis Autonomou~ 
Microprocessor System with the Use of 

M=tn.o...t .!..c T?ee 
--.L __ 

I 

npoBeAeHHe MHOrOMepH~X H3MepeHH~ BCerAa CBR3aHO C npo6neMO~ 
C03AaHHR aanOMHHa~~ero ycTpO~CTBa /3Y/ 6onbWOro o6beMa. no3-
TOMy 4aCTO eecb 3KcnepHMeHT pa36Hea~T Ha 2 3Tana.Ha nepBOM pe
rHCTPHPY~T HH$OpMa~H~ H aanHC~Ba~T ee B HepaccopTHpOBaHHOM BHAe 
Ha MarHHTHY~ neHTY, Ha BTOPOM - nepeHOCRT neHTY Ha 38M C 6onb
WO~ onepaTHBHOH n aMRTb~, H 3a OAHH HnH HeCKOnbKO nporOHOB 
neHT~ paccopTHPORN sa~T HaKonneHH~e AaHH~e. npH TaKoM cnoco6e 
of.ecne4HBaeTCR HdAe)f( HbiH KOHTponb 3a npaeHnbHOCTb~ XOAa 3KC
nepHMeHTa, OAHaKO B03HHKaeT AOnonHHTenbHaR npo6neMa - KpOMe 
o6ecne4eHHR OCHOBHOrO pe~HMa - HaKonneHHR, Tpe6yeTCR C03AaTb 
annapaTypy, no3eon~~~Y~ HaKannHeaTb HnH HHTerpanbH~e OAHOMep 
Hbte cneKTpbl, HnH Ce4eHHR MHOrOMepHOrO cneKTpa C B~BOAOM HX Ha 
AHcnneH HnH APYrHe BHeWHHe ycTpoHCTBa. TaKHe MHoroMepHbte aHa
nHaaTop~ npeACTaBnR~T co60H 6onbWY~, cno~HY~ H AOporOCTOR~Y~ 
CHCTeMy, TPYAOeMKY~ B H3rOTOBneHHH H AOPOrOCTOR~Y~ B 3KCnnya
Ta~HH. 

noReneHHe MHKponpo~eccopoe noaeonHno coaAaTb KoMnaxTHy~, 
6~CTPY~ H AOCTaT04HO Aeweey~ CHCTeMy MHOrOMepHOrO aHanH3a, 
3aMeHHB annapaTYPHY~ norHKY Ha nporpaMMHo-annapaTypHy~. B Ta
KHX CHCTeMaX, KpOMe nepe4HCneHHbiX B~We OCHOBH~X pe~HMOB, 803-
MO~H~ H APYrHe, H 3TH B03MO~HOCTH yeenH4HBa~TCR no Mepe paCWH
peHHA H coeepweHCTBoeaHHR nporpaMMHoro o6ecne4eHHR. 

6noK-CXeMa aBTOHOMHO~ MHKponpo~eCCOpHOH CHCTeMbl /AMC/ AnR 
npoBeAeHHA MHOrOMepHbiX aMnnHTYAHO-BpeMeHHbiX H3MepeHH~ noKa3aHa 
Ha pHC. 1. 

AeTeKTOPH~e HMnynbc~ nocTyna~T Ha exoA aMnnHTYAHOro KOAHpoe
~HKa 1 11 /AK/ H, ecnH YAOBneTeopR~T ycnoBHRM npHeMa,ycTaHoeneH
HbiM e AK, nocTyna~T e Ka4ecTee AeTeKTOpHoro cHrHana Ha exoA 
epeMeHHOro KOAHPOB~HKa / 1/ /BK/. nocne OKOH4aHHA npeo6pa3oea
HHR Ha 9~XOAaX KOAHPOB~HKOB o6pa3y~TCR COOTBeTCTBY~He ~H$po
B~e KOA~ aMnnHTYA~ CHrHana H epeMeHH ero npHXOAa OTHOCHTenbHO 
cTapToeoro HMnynbca peaKTopa . 

AnR pa3paBHHBaHHR 3To~ HH$opMa~HH, npHXOAR~eH Ha exoA AMC 
cny4a~HbiM o6paaoM, HCnonb3yeTCR 6y$epHoe 3anoMHHa~ee ycTpoH
CTBO /63Y/. npHeM B 63Y OCy~eCTBnReTCR nocne OKOH4aHHR npeo6-
pa30BaHHR aMnnHTYAbt HMnynbcoe e AK, KOrAa eMecTe c ~H$POBbiMH 
KOAaMH aMnnHTYAHbl~ KOAHPOB~HK BbiAaeT CHrHan "3anpoc AK" . no 
3TOMY CHrHany ~H$poeaR HH$OpMa~HR C BbiXOAa KOAHPOB~HKOB 3aHo 
CHTCR B CBo60AHY~ nHHeHKY 63Y. 
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P11c. 1. 6noK-cxeMa CHCTeMbl. 

no OKOH4aHHH 3anHCH 
npOH3BO,QHTCH c6poc CHr
Hana 113anpoc AK'', H a,Q
pecH~~ C4eT4HK 63Y B~6H

paeT cne,Qy~~Y~ nHHe~Ky. 
B cny4ae C4HTbiBaHHH H3 
63Y npOH3BO~HTCH nepeBO,Q 
a,Qpec~oro C4eT4HKa Ha3a.Q 
Ha OAHY J1HHe~Ky, nocne 
4ero HH$OpMa~HR C 3TO~ 
IlHHe~KH nepeHOCHTCH Ha 
BbiXO,QHO~ perHCTp 63Y 
H Bbi,QaeTCH CHrH9Il 3anpo
ca II LAM 63Y11

• no 3TOMy 
cHrHany MHKponpo~eccopH~~ 
KOHTPOilJlep Kpe~Ta /2/ 

/KKMn/ Bbi,QaeT KOMaH,qy 
4TeHHR NA(O) F(O) , no Ko
Topo~ npOH3BO,QHTCR C4HT~
BaHHe HH$OpMa~HH H3 B~

XO,QHOro perHCTpa 63Y Ha 
IlHHH~ C8R3H KAMAK, H no 
CTpo6y S2 c6poc cHrHana 
11 LAM 63Y11

• 0,QHoapeMeHHO 
C4HT~BaeMaR HH$OpMa~HH 

nposepReTCH Ha 4eTHOCTb, 
a cny4ae coana,QeHHH pe-
3YilbTaTa nposepKH c pa3pR-
AOM 4eTHOCTH B C4HT~8aeMOM 
Cil08e Bbi,QaeTCR CHrHaJl Q=l. 

EMKOCTb 63Y - 16 25-paspR.QHbiX cno8. Pacnpe.QeneHHe pa3pR.Q08 
cne,qy10~ee: 

H 12 pa3pR.Qbl - aMnnHTY.QHbl~ KOA; 
1~+2~ pa3pR~~ ~ 8peMeHHO~ KO.Q; 

25 paapH,q - 4eT/He4eT. 
npHHRTaR B KKM~. HH¢opMa~I1R nponycKaeTCH 4epe3 O,QHO speMeH

HOe H HeCKOil~KO /,qo Tpex/ aMnilHTY.QHbiX OKOH C nOCil~,Qy~tqe~ 3a
nHCb~ npowe,Qwe~ 4epe3 3TH OKHa HH$OpMa~l111 Ha MarHHTHy~ neHTy. 
B Ka4eCTBe HaKonHTenH Ha MarHHTHOM ·neHTe /HMn/ Hcnonb3yeTCH 
HaKonHTenb 11-1na EC 50-12, .QilH ynpasneHHfl KOTOpbiM pa3pa6oTaH 
KOHTponnep /KHMn/' 131

. 3ToT 6noK o6ecne4118aeT a~nonHeHI1e cTaH
.QciPTHoro Ha6opa KOMaH,Q ,QilH ynpaaneHHH JleHTOnpOTRlKHbiM MexaHH3-
MOM, a TaK>Ke BCe BI1,Qbl KO~!TPOilfl np11 o6MeHe ,qaHHbiMH. 3ani1Cb Ha 
neHTY npoH3BO.QHTCH a ¢opMaTe EC 3B~ c nnoTHOCTb~ 32 6HTa/MM. 
8Knro4eHHe a' Hero. 6y¢epHo~ na,MHTH no3'sonH"no o6oi:1THCb 6e3 KaHana 
npHMoro ,qocTyna K naMHTH, a Hcnonb3o8aHHe-MHKponpo~eccopH~x 
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ceK~H~ ,Qano so3MO>KHOCTb yMeHbWHTb ra6apHTbl KHMn 1-1 pacnono>KHTb 
see 6noKH B O.QHOM Kpei:1Te KAMAK. 

0,QHospeMeHHO c ~enb~ KOHTponR pa6oTbl AMC 8 6noKax onepaTHB
Ho~ naMH~I1 / 4/ 06~ei:1 eMKOCTb~ 16 K6ai:1T npoHCXO,QHT HaKonneHHe 
O,QHOMepHbiX HHTerpaJlbHbiX aMnJlHTY,(IHOro 11 BpeMeHHOrO cneKTpOB. no 
>KeJ18HH~ 3KCnepHMeHTaTopa MO>KHO npOI13BO,(\HTb H8KOnJleHHe H 0,(\HO
MepHbiX cneKTpos s 3a,qaHHOM OKHe no ,QpyroMy napaMeTpy. B o6oHx 
cny4aRx Ka>KAbl~ cneKTP I aMnnHTYAHbiM 1-1 speMeHHoi:1/ MO>KeT MMeT b 
,(\0 4096 KBHBJ10B C eMKOCTb~ 216, 

PerHcTpHpyeM~e s onepaTHBHO~ naMHTH KKMn cneKTP~ MoryT 6~Tb 
noKa3aHbl Ha 3KpaHe rpa¢M4eCKoro ,q1-1cnneH /5,6/ , BbrBe,qeHbl Ha 
~11¢pone4aTb HJll-1 B 8M,Qe Ta6111-1~~ 4HCeJ1 Ha 3KpaH an¢aBMTHO-~M¢po-
80rO ,qHcnneR. 

3Ha4eHMH rpaHH~ OKOH, Y4aCTKI-1 cneKTpOB, HHTepecy~He 3KCne
pHMeHT8TOpa, H ,qpyr1-1e napaMeTp~ 3a,qa~TCH C KJlaBHaTyp~ an$a8HT
H0-~11¢pOBOrO A11CnneH. 

nporpaMMHOe o6ecne4eHI1e /nO/, CJ1y>Ka~qee ,QJlfl opraHJ.138~HI-1 pa-
60Tbl Bcei:l CI1CTeMbl, COCT011T 113 MOHI1Topa, nporpaMMbl H8KOnJleHI1R, 
nporpaMM o6cnym11saH11H BHeWH11X ycTpoi:1cTB AMC /HMn, rpa¢M4ecKo
ro ,q11cnneR, ne4aTa~~qero ycTpo~cTsa/, a TaK>Ke pR,qa ecnoMora
TenbHbiX no,qnporpaMM. 

Peanl13oBaHbl ,qsa pem11Ma pa6oTbl AMC: 

1. Pem11M HaKonneHI1H cneKTpoMeTpl14ecKoi:1 11H¢opMa~l111, nocTy
na~~e~ H3 63Y; · 

2. Pe>KI1M o6pa6oTKI1 11 aHanH3a 11H¢op~a41111, 3an1-1caHHOM Ha Mar
HHTHO~ neHTe, 111160 nposepKI1 pa6oTocnoco6HOCTI1 pa311114H~x 
ycTpoikTB AMC. 

MOHI1TOP no npe,QH83Ha4eH ,QJlfl o6ecne4eHI1R CBH311 onepaTopa 
c AMC. OH cocTOI1T 113 Ha4aJ1bHoi:1 nporpaMMbl, nporpaMMbl, o6cnym11-
aa10~e~ ,QH8J10r C onepaTopoM npl-1 H8CTPOHKe nO ,QJ1H pa6oTbl B pe
lKHMe 1, HHTepnpeTaTopa np11Ka30B pelKMMa 2, MaCCI-1808 ,(\Ilfl 411CJ10BbiX 
,qaHHbiX 11 3Ha4eHI1~ pa3J1114HbiX ¢na roe. 

Ha4anbHaH nporpaMMa oTpa6aTwaaeT KoMaH,qy Z ,onpe,qenHeT a,qpec 
B03BpaTa B MOH11TOp np11 npepb1BaHI111 pa60Tbl nO C nOMO~biO cne~l1anb
HOrO np11Kaaa 11, a saBI1CI1MOCTI1 oT np11Kaaa onepaTopa, nepe,qaeT 
ynpaBJ1eHHe 111160 nporpaMMe H8CTPOMKI1 nO A11H pa60Tbl 8 pe>KII!Me 1, 
111160 11HTepnpeT8TOpy KOMaH,q pe>KI1Ma 2. np11 3TOM ycTaHaBilii!BaeTCH 
¢nar COOTBeTCTBYIO~ero pe>KI1Ma. 

nporpaMMa, 06CJ1Y>KI1Ba~~aH ,QHanor C onepaTOpOM, CJ1YlKI1T ,(\IlH 
onpe,qeneHMH rpaHI-1~ 8peMeHHOrO 11 aMnJ111TY.QHbiX OKOH, yKa38HI1R 
0 THne HaKanJ111BaeM~X B 6y¢epax onepaTHBHOH naMRTI1 cneKT~OB, 

onpe,qeneHHR ¢naroa aanpoca HMJl 11 rpa¢114ecKoro ,q11cnnefl, np~~teMa 

Heo6xo,qi1MOH 11H¢0pMa~l11-1 Ailfl nporpa~U4 o6cny>KI1 BaH!-1R 38K838HHbiX 
BHeWH11X ycTpo~CTB 1-1 nepe,qa4H ynpaaneHMn nporpaMMe HaKonneHHR. 
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~HTepnpeTaTOp npMKa30B pemHMa 2 B 3aBHCMMOCTIII OT npHHHTOrO 
npHKasa nepep,aeT ynpasneHMe nporpaMMe o6pa6oTKH p,aHHoro npH
Kasa, nocne BblnOJlHeHMH KOTOpoi1 ynpaaneHHe B03BP81!laeTCH K HH
TepnpeTaTopy. K 4HCI1Y OCHOBHblX npii!Ka30B OTHOCHTC.R npii!Ka3bl pa-
60Tbl c HMJl, rpa(jl!.14eCKII!M AHcnneeM, 4M<!>pone4aTbiO 11 T. n. 

MaccHB 414CilOBbiX .QaHHbiX cnymHT AJl.A xpaHeHH.A Kop,oa rpaHM4 
OKOH, cop,epmaHHR pa3Jllt14Hb!X C4eT4HKOB 1-1 T.n. KpoMe :nora. J;tMe
eTC.A Macc11B ,qJlfl xpaHeHHfl 3Ha4eHMi1 paani-14HbiX (jlnaroa. noKa3biBaiO-

IllHX, HanpMMep, 3aKa3aHHble BHeWHII!e ycTpOi1CTBa, Tll!nbl HaKan-
IlV!BaeMbiX cneKTPOB Ill T .p,. 

nporpaMMa HaKonneHHfl cnymHT Ailfl c6opa, o6pa6oTKH H HaKonne
HIIIR Cl1eKTpOMeTplt14eCKOi1 HH(jJOpMa411111. Pa6oTa ee COCTOIIIT 1-13 He
CI<OJlbK!t!X :3Tanoa: 

a/ C411!TbiBaHHe 24-pa3PflAHOro KO,qa 1113 63Y; 
6/ nponycKaHHe KO,QOB aMnJlHTYAbl Ill BpeMeHH 4epe3 Bbl,qeneHHble 

OKHa; 
s/ sam-1cb Ko,qoa, npowe,aw11x 4epea OKHa, a 6y<t>epHyto naMrJTb 

KHMJl, r,qe KOAbl aMnmHYAbl Y1 speMeHH 3aHV!MaiOT ,qaa CJlOBa. npi-1 aa
nonHeHV:I-1 naMflTI'l /eMKOCTb ee onpe,qenfleTC.R onepaTopoM s Ha4aJlbHOM 
,qHanore/ ,qaHHbte 3ai111!CbiBCliOTCfl Ha MarHIIITHYIO JleHTY 6e3 npeKpa!Jie
HMfl npll!eMa HH(jlOpMa4HH M3 63Y; 

r/ HaKonneHMe B onepaTHBHOi1 naMRTI-1 ABYX /aMnJlHTYAHOrO Ill spe
MeHHOro/ cneKTPOB, Kam,qbli1 M3 KOTOPbiX 3aHII!MaeT P,O 4096 16-paspHA
HbiX enos; 

p,/ BbiBOP, Ha r·pa(jll-'!4eCKMi1 .QII!CI1Jlei1 3a,qaHHOrO yl.laCTKa cneKTpa. 
nporpaMMa o6cnymi-1BaHHfl rpa¢M4eCKOrO AHCI1Jlefl pa6oTaeT Jli-!Wb 
B CJly4ae OTCyTCTBII!fl B 63Y MH(jlOpMa411!H. npH 110fiBJleHMIII aanpoca 63Y 
npoMCXOAHT npepbiBaHv.e 3Toi1 nporpaMMbl 1t1 nepep,a4a ynpasneHHH npo
rpaMMe Hat<an.neHHfl. KpoMe 3Toro, cyl!leCTByeT sosMomHOCTb pere:-Je
pHposaTb nepHOA1114CCKH H306pameHvte Ha 3KpaHe AMCnJleR C nepMOAOM, 
KOTOpbii1 aagaeTCfl onepaTOpOM 8 np04ecce ,qHanora C MOHHTOpOM nO. 
Bo speMR pereHepa41-1111 CliHTbrBaHII!e HH(jlOpMat..\vtH H3 63Y npeKpal!laeTC.R; 

e/ nposepKa HaJlH4HR aanpoca oT 53Y. 
nocne OKOH4aHHR o6pa6oTKIII sanpoca (LAM) 63Y BbiXOA2 1113 

npepb!BaHvtfl He npovtCXOP,HT P,O TeX nop, 110I<a 8 63Y 11MeeTCH HH¢Jop
Mal\Mfl /npi1CYTCTByeT cv.rHan LAM 53Y I. 

nporpaMMW o6cnymHBaH!.1fl BHeWHHX YCTpOi1CTB npeAHa3Ha4eH~ Ailfl 
o6MeHa HH(jlOpMal~He~ Mem,qy 6y()JepoM onepaTMBHOi1 naM.RTI1 11 BHeWHMMI1 
ycTpoi1cT saMH, H BI<J1104aiOT B ce6R npo rpaMMbl o6c.nymv. sa HH.A HMJl, 
rpa(jlM4eCKOrO AHCI1JleR VI l\I-1<1Jpone4aTH. nepBble ABe nporpaMt<lbl liiC-
110Jlb3yiOTCR KaK B pemvtMe 1, Tal< H B pemHMe 2. 

nporpat<IMa o6c.nyll<HBaHHl'l HMJl BI<J1104aeT 8 ce6fl: 
1. 3ani1Cb H 4TCHMe 30HW. 
2. nponyCK JleHTbl Ha n 30H snepep, ii!JlVI Haaap,. 
3. 3anMcb MapKepa (jlai1na. 
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P111 c. 2. 06!11Hi1 B11A cl1cTeMbl. 

nepe4!-teneHHble onepa41.111 aanycKaiOTCfl c noMO!J.IbiO np11 Kasos, <) r
,qasaeMbiX MOHMTopy. Onepa4MR sanHCH 30Hbl reHepHpyeTCR B pc~<~~~
Me 1 nporpaMMO~ HaKon.neHI1fl. 

nporpaMMa o6c.nymii!BaHHfl rpa(jlH4eCKOro AHCnJleR cnymHT AJlfl Obl
so,qa Ha 3KpaH rpa<!>H4eCKoro ,qv.cnneR aap,ar;Horo y4aCTKa cnc1<1 pCJ. 
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npl-1 3TOM MacwTa6 no 001 OPA111HaT "' .411CJ10 BbiBOAII!MbiX .KaHaJlOB 
aaAaeT onepaTop. YnpaeneH!1e AaHHO~ nporpaMMo~ eosMomHo c nor 
MOIJ.IbiO cnel.ll-1aJlbHbiX np!1Ka30B MOHI-1TOpy /pemi-1M 2/, Jll-100 aBTOMa
TI-14eCK11 /pemi-1M 1/. 

nporpaMMa o6cnym!1BaHI-1~ ne4aTatomero YCTPO~CTBa n03BOJl~eT 
BbiBOA11Tb Ha ne4aTb B AeCfiTI-14HOM B11A~ COAepmi1MOe 11106oro y4aCTKa 
onepaTI-1BHO~ naM~TI-1. YnpaeneHI-1e AaHHO~ nporpaMMO~ npoi13BOAI-1TC~ 

C noMOll\biO npi-1Ka30B, OTAaBaeMbiX MOHI-1Topy B pem11Me 2. 
BcnoMoraTeJlbHble noAnporpaMMbl no npeAHa3Ha4eHbl Ailfl npi1eMa 

11 nepeAa411 C006t~.~eHI-1~, HX o6pa6oTKH, BblnOJlHeHH~ api-1!J>MeT!-14eCI<MX 
npeo6pasosaHM~ AaHHWx, KOTopwe onepaTop nepeAaeT AMC, 041-!CTKI-1 
6ycpepos 1-1 ~4eeK naM~TI-1, npeAHaaHa4eHHbiX Ail~ c4eT4HKOB, !l>naroe 
11 npo4HX pa6oT. UenbiO api-1!J>MeTH4eCK11X npeo6pasoeaHH~ ~en~eTCfl 
nepeBOA AeC~TH4HbiX 4HCeJ1, nocTynaiOU\HX B MOHHTOP B BMAe Ha6opa 
CMMBonos KoAa ASCII, B ABOH4Hble. 

On11caHHoe nporpaMMHoe o6ecne4eHHe aaHHMaeT ~K naM~TI-1 H sa
nMcaHo B nepenporpaMMHpyeMoe aanoMMHa1011.1ee YCTPO~CTBO. nO HanH
caHO Ha acceM6nepe. 

0611\11~ BHA CHCTeMbl npHBeAeH Ha pHC. 2. 
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