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HccneAOBaHHR B 0611aCTH <l>H3HKH BblCOKHX 3Hepr11i1 Ha YcKopH
TeJlbHO-HaKOnHTeJlbHOM KOMnneKce /YHK/ H<l>B3 Tpe6y~T C03AaHHR an
napaTHo-nporpaMMHblX KOMnneKCOB, cnoco6HblX npHHHMaTb c /JeTeKTo
POB H 06paGaTb1BaTb nOTOKH HH<!>opMa4HH B 1Ql0f1Ql2 6HT/c/l/. He
B03MOmHo 3a¢HKCHpOBaTb BC~ HH¢opMa4H~, no11y4aeMy~ B 3KcnepH
MeHTax BO BpeMR HX npoBeAeHHR' no3TOMY aHaJlH3 H OT6op AaHHblX' 
npeACTaBJlR~~HX <l>H3H4eCKHi1 HHTepec, Heo6XOAHMO npoH3BOAHTb B 
peaJlbHOH BpeMeHH. 

CHcTeMa c6opa H o6pa6oTKH AaHHblX /CCOA/ coBpeMeHHblX 3KCne
PHMeHTOB AOilmHa BblnOJlHRTb <l>YHK4HH TpHrrHpOBaHHR /OT6opa/ C06b1-
THi1, ocy~eCTBJlReMble nocneAoBaTeJlbHO B HeCKOJlbKO 3TanoB /ypoB
Hei1/. 06~aR cxeMa npoxomAeHHR HH¢opMa4HH H pacnpeAeneHHe <l>YHK-
4Hi1 annapaTypw H nporpaMM CCOA, npHBeAeHHWe Ha pHc. 1, npeA
nomeHbl pa604ei1 rpynnoi1 no npoeKTY ssc/2/, a cyMMapHaR BbI4HCJlH
TenbHaR MO~HocTb, Heo6xoAHMaR AilR o6pa6oTKH AaHHblX B peanbHOM 
BpeMeHH, 04eHHBaeTCR B HeCKOJlbKO COTeH 38M THna VAX 11/780. 

CneAyeT OTMeTHTb OTJlH4HTeJlbHY~ oco6eHHOCTb opraHH3a4HH o6-
pa60TKH AaHHblX C AeTeKTOpOB KOJ1Jlai1AePOB Ha 3HeprHRX B HeCKOJlb
KO T38 - 3TO nPHMeHeHHe npHH4Hna KOHBei:lepHoi:1 o6pa6oTKH AaHHblX 
(pipeline), /TO/ n03BOJ1ReT MHHHMH3HpoBaTb MepTBoe BpeMR CHCTeMw. 
B npoeKTe Hl 3 AilR TpHrrepa 1-ro ypoBHR npHHRTa AilHHa pipeline 
/Tp = 2112 He/, pasHaR 22 nepHoAaM nepece4eHHR 6aH4ei1 /T = 
= 96 HC/, a BpeMR peweHHR TpHrrepa 1-ro YPOBHR COCTaBJlReT npH
MepHO 0,8f1,2 MKC, 

TpHrrep 2-ro YPOBHR aHaJlH3HpyeT COOblTHR' npoWeAWHe OT6op Ha 
1-M YPOBH~. 4aCTOTa co6wTHi1 Ha ero BXOAe Ha nOPRAOK MeHbwe, H 
BpeMR ero peweHHR MomeT 6b1Tb 3Ha4HTeJlbHO 6onbwe • /Tz = 10 MKc/, 
no3TOMY Ha 3TOM ypoBHe MoryT nPHMeHRTbCR DSP (DIGITAL SIGNAL 
PROCESSORS), npeACTaBJlR~~He co6oi1 RISC-npo4eccopbI c npeAeJlbHO 
orpaHH4eHHWM COCTaBOM KOMaHA. 

nepeAaBaTb BC~ HH<!>OPMa4H~ AaJlbWe, Aame AJlR oTo6paHHblX co-
6b1THH' 6eCCMblCJleHHO, B cpeAHeM Ha CAHO co6blTHe TOJlbKO 5% R4eeK 
KaJlOPHMeTpa Aa~T HH<!>OpMa4H~ npH 60JlbWHX 3Ha4eHHRX nonepe4HblX. 
HMnYJlbCOB. no3TOMY npHMeHeHHe DSP B COCTaBe TpHrrepa 2-ro 
YPOBHR no3BOJ1ReT TaKme npoH3BOAHTb 3¢¢eKTHBHOe 11cmaTHe11 HH
<1>opMa4HH - npeo6pa3oBaHHe ee B KoMnaKTHY~ <l>OPMY nepeA npo4ec-• COM 3anHCH AaHHblX (READIN). 

C6pacwBaHHeM TpHrrepa 2-ro ypoBHR 3aKaH4HBaeTCR npo4ecc 
noAaBJleHHR ¢loHOBblX H OT6op none3HblX co6b1THH' ocy~eCTBJ1ReMbli1' 



HccJ1eAOBaH1-1R B o6JlaCT1,1 ¢,l-131,1Kl,1 BblCOKl-1X 3Hepr1111 Ha YcKop1,1-
TeJ1bHO-HaKon1-1TeJ1bHOM KOMnneKce /YHK/ H¢JB3 Tpe6y~T coaAaH1-1R an
napaTHo-nporpaMMHblX KOMnJleKCOB, cnoco6HblX np1-1H1-1MaTb c .qeTeKTO
poa 1,1 06paGaTb1BaTb noTOKl-1 l-1H¢,opMa41,11,1 a 10IOf1Ql2 61-1T/c/l/, He
B03MOmHo aa¢,l-1KCl-1pOBaTb BC~ l-1H¢,OpMa41-1~. noJly4aeMy~ B 3Kcnep1,1-
MeHTax BO BpeMR l-1X npoBeAeHl-1R. no3TOMY aHaJll-13 1,1 OT6op AaHHblX. 
npeACTaBJlR~~l,1X q,1,131,14eCKl-1l1 l-1HTepec, Heo6XOAl-1MO npOl-13BOAl-1Tb B 
peaJlbHOH apeMeHl-1, 

C1-1cTeMa c6opa 1,1 o6pa6oTKl-1 AaHHblX /CCOA/ coapeMeHHblX 3KCne
p1-1MeHTOB AOJlmHa BblnOJll-iRTb ¢JYHK41-11,1 Tp1-1rr1,1poaaHl-1R /oT6opa/ co6b1-
Tl-111, ocy~eCTBJlReMble nocneAoBaTeJlbHO B HeCKOJlbKO 3Tanoa /ypoa
He11/. 06~aR cxeMa npoxomAeHl-1R 1-1H¢,opMa41,11,1 1,1 pacnpeAeJ1eH1-1e ¢,yHK-
41,111 annapaTypw 1,1 nporpaMM CCOA, np1,1aeAeHHWe Ha p1-1c. 1, npeA
nomeHbl pa604e11 rpynno11 no npoeKTY ssc/2/, a cyMMapHaR BbI41,1c111,1-
TeJ1bHaR MO~HocTb, Heo6xoAl-1MaR AJlR o6pa6oTKl-1 AaHHWX a pea11bHOM 
apeMeHl-1, 04eH1-1BaeTCR B HeCKOJlbKO COTeH 38M T1-1na VAX 11/780. 

CneAyeT OTMeTl-1Tb OTJll-141-1TeJlbHY~ oco6eHHOCTb opraH1-1aa41,11,1 o6-
pa6oTKl-1 AaHHblX c AeTeKTOpOB KOJ1J1a11AePOB Ha 3Heprl-1RX a HeCKOJlb
KO T38 - 3TO np1-1MeHeH1-1e np1-1H41-1na KOHBe11epH011 o6pa6oTKl-1 AaHHblX 
(pipeline), YTO/ n03B0JlReT Ml-1Hl,1Ml,131,1POBaTb MepTaoe apeMR C1,1CTeMw. 
B npoeKTe H1 13 AJlR Tp1-1rrepa 1-ro ypoBHR np1-1HRTa AJ11-1Ha pipeline 
/Tp = 2112 He/, paBHaR 22 nep1-10AaM nepece4eH1-1R 6aH4e11 /T = 
= 96 He/, a BpeMR peweHl-1R Tp1-1rrepa 1-ro YPOBHR COCTaBJlReT np1,1-
MepHO 0,8f1,2 MKC, 

Tp1-1rrep 2-ro YPOBHR aHa111,131,1pyeT C06b1Tl-1R' npoWeAWl-1e OT6op Ha 
1-M YPOBHe. 4acTOTa co6WTl-111 Ha ero BXOAe Ha nopRAOK MeHbwe, 1,1 
apeMR ero peweH1-1R MomeT 6b1Tb 3Ha41-1TeJ1bHO 6011bwe•/T2 = 10 MKC/, 
no3TOMY Ha 3TOM ypoaHe MoryT np1-1MeHRTbCR DSP (DIGITAL SIGNAL 
PROCESSORS), npeACTaBJ1R~~1,1e co6011 RISC-npo4eccopbI c npeAeJlbHo 
orpaHl-14eHHblM COCTaBOM KOMaHA, 

nepeAaBaTb BC~ l-1H¢,OpMa41,1~ AaJlbWe. Aame AJlR OT06paHHblX co-
6b1Tl-111, 6eCCMblCJleHHO. B cpeAHeM Ha OAHO co6blTl-1e TOJlbKO 5% R4eeK 
Ka11op1-1MeTpa Aa~T l-1H¢,OpMa41,1~ np1,1 60JlbWl-1X 3Ha4eHl1RX nonepe4HblX. 
l-1MnYJlbCOB. no3TOMY np11MeHeH11e DSP B COCTaBe Tp1-1rrepa 2-ro 
ypoBHR no3BOJ1ReT TaKme npOl-13BOAl-1Tb 3¢,¢,eKTl-1BHOe 11 cmaT11e11 l,1H
¢,opMa41,11,1 - npeo6paaoaaH11e ee a KoMnaKTHY~ ¢,OPMY nepeA npo4ec-• coM aan1,1c1,1 AaHHblX (READIN). 

C6pacwaaH1-1eM Tp11rrepa 2-ro ypoBHR aaKaH4HaaeTcR npo4~cc 

noAaBJ1eHl-1R ¢,OHOBblX 1,1 OT60p none3HblX co6blTl111, ocy~eCTBJ1ReMbll1, 
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,1leT8KTOP ·85QK KaHBJIOB 
6xI07 nepecetiemni/c 

0r<OHt!eHlle 

Tpurrep Bpewr pememm I Mirn 

YPOBHJI I 

rn4-ro5 co61m1i1/c 
OCl'I:,8M oo6HTrut:20-8O MdaUT 

T,I)Hrrep I BpeMR: pememm IO Mitc 
YPOilllH 2 

I02-ro3 006HTHiVc 
OcS'I:,eM co6uT1rn:: (3-IO)xI05 cattT 

CYMM£iPHUt1 DOTO!{ ;uaHHblX 0. ;ueT'eKTO,Pa ... 25 IIIHH, 
KaJR,ll;M C llOJIOCOif -:i14Q M6aHT / c .~: , · .. 
READOUT 

Cdo:i;lKa codHTWI 
~a.PM.a 

(~!000 VAX B c . 
. Ha oodHTHe) 

Tpurrep BHOOKoro ypoBIDI (TBY) 
(~WIDT,1)8ICIIB H peKOHCT.PYK~H codUTM) .. 

IIpmr.a:Tue co6u~H: {3-IO)xro5 do.i1T (ucxo,rome .namme) 
:06'!,eM o;imoro co6uTrut: (2-?)xI03 6rulT (pesyJH,TaT) 
'(DST- JieHTa CYMMa.PHHX pesynTaTOB) 

tiaoTOTa:I-IO ru; ___ _.__ __ _ 
MaccOBWI ll8MfITD 

Pttc. l. 
06m;afl M0,a;enb Il0T0Ka ,a;aHHb!X. 

B OCHOBHOM, arinapaTHWMIA MeTOAaMIA. AnroplATMW OT6op~ 3AeCb Tec
HblM o6pa30M CBR3aHbl C oco6eHHOCTRMIA AeTeKTOPOB, per1AcTp1Apy10-
111eH 3J1eKTPOHIAKOH IA (!)IA31A4eCKIAMIA 3aAa4aMIA, pewaeMblMIA Ha AaHHOM 
AeTeKTope. HMeHHO TplArrep 2-ro YPOBHR, BWAeJ1RR none3HOe co6~-

2 

TIAe, Ha41AHaeT ero 041Ac!>POBKY IA npolA3BOAIAT 3an1ACb AaHHWX 
(READIN) s naMRTb FRONT-END 3neKTPOHIAKIA OTAenbHblX AeTeKTopos. 

AanbHeHwlAH aHanlA3 MOmHo npoBoAIATb TOJ1bKO nplA HaJ11A41AIA non
HblX AaHHblX O co6blTIAIA, co6paHHblX IA3 6yct>epos OTAeJ1bHblX AeTeKTo
POB. AnroplATMbl o6pa6oTKIA Ha 3TOM YPOBHe BeCbMa cnomHble IA Tpe-
6ylOT np1AMeHeH1AR 6wcTpw~ cne4npo4eccopos ~ MOII.IHWX YHIABepcanb
HblX npo4eccopos. 3To - <l>YHK41AIA TplArrepa BblCOKoro YPOBHR, npo6-
neMe c03AaHIAR.KoToporo nocBRll.leHa 3Ta pa6oTa. 

CXEMA TPHrrHPOBAHHH B~COKoro YPOBHH 
CHCTEMbl C60PA H 06PA60TKH ,llAHHblX 

PaccMaTplAsaeTCR saplAaHT (j)yHK41AOHaJ1bHOH cxeMw Tp1Arr1Aposa

HIAR nocneAHero /BblCOKOro/ YPOBHR, IAMeHyeMoro Ranee - TPIArrep 
BblCOKoro ypoBHR /TBY / CIACTeMbl c6opa IA o6pa60TKIA AaHHblX AJ1R 
YH1AsepcaJ1bHOro Ka11op1-1MeT-p1-11.1ecKo.ro AeTeKTopa /YK,ll/ iHK /p1-1c .2/. 

OcHOBHaR 3aAa4a TBY 3aKJ1I04aeTCR B C41-1TblBaHl-11-1 AaHHblX 1-13 
6y(!)epos naMRTl-1 FRONT-END npo4eccop0B OTAeJ1bHblX AeTeKTOPOB yc
TaHOBKl-1, c6opa nOJ1HOro co6WTl-1R, BOCCTaHOBJ1eHl-1R ero 8 npocT
paHCTBe AeTeKTOpos, $1-1J1bTpa41AIA AJ1R OKOH4aTeJ1bHOro OT6opa no
J1e3HblX co6blTIAH 1-1 3anl-1CIA l'IX Ha HOCl-1TeJ11A MaCCOBOH naMRTl-1 AJ1R 
AaJ1bHeHwero aHaJ11-13a. 3TOT npo4ecc conpoeomAaeTCR MoH1-1Top1-1po
saH1AeM, Ka111-16pOB04HblMl-1 IA TeCTOBblMl-1 npo4eAYPaM1-1, 06ecne1.11-1sa10-
ll.ll'IMl-1 11ApymecTBeHHblH11 pemlAM pa60Tbl AJ1R 3Kcnep1-1MeHTaTopoe no 
KOHTPOJ1IO 1-1 ynpasneHl-1IO CIACTeMOH c6opa 1-1 o6pa60TKl-1 ,qaHHblX Ha 
YCTaHOBKe. ,llonyCTl'IMaR 4aCTOTa co6blTl-1H Ha BblXO,l'.le Cl'ICTeMbl on
pe,qenReTCR o6beMOM C06blTl-1R 1-1 CKOpOCTblO 3an\.1CIA Ha HOCl-1TeJ1b 1-1 
cocTaB11ReT 1 +10 r4. CBR31-1 TBY 1-1 ero MecTo a 06111eA cxeMe 
CCOA noKa3aHw Ha p1-1c. 3. 

4acToTa nocTynneHIAR co6b1T1-1H Ha sxo,q TBY onpe,qenReTCR ae111-1-
1.11-1HoA pemeK41Al-1 Tp1-1rrepos npeAblAYll.ll'IX YPOBHeA 1-1 COCTaBJ1ReT He 
MeHee 100 r4. Y41-1TblBaR o6beM co6b1Tl-1R, KOTOpblH MomeT ·,KOJ1e6aTb
CR oT O, 3 ,qo 1 M6aAT. ; nonocy nponycKaHl'IR Ha exo,qe cne,qyeT 
Bb161-1paTb paBHOH np1AMepHo 100 M6aHT/C. 3TIA 04eHKl-1 OTHOCRTCR K 
cpe,qHeH cKopocT1-1 nocTynneHHR co6blTl-1H Ha exo,q TBY, T. e. npe,q
nonaraeTcR, 4To r11y61-1Ha 6y(!)ep1-13a41-11-1 s FRONT-END 311eKTpoH1-1Ke 
,qocTaT04Ha AJ1R BbIpaBHl-1BaHl-1R IAMnYJ1bCHblX neperpy30K no noTOKaM 
e111e AO ypoBHR READOUT /HanPIAMep, ee111-11.11-1Ha 6y(!)epHoA naMRTl-1 a 
KOHTPOJ1J1epax READOUT YCTaHOBKl-1 H 1 /3/ COCTaBJ1ReT 10 + 20 co6bl

TJ.1H cpe,qHero o6beMa/. 
TaK KaK ,q111-1Ha Ka6eneH ,qnR coe,q1-1HeH1-1R 311eKTpOH1AK1-1 FRONT-END 

,qeTeKTopoB IA TBY ,qonmHa 6b1Tb HeCKOJ1bKO ,qeCRTKOB MeTpOB, TO 
c1AcTeMa BBOAa ,qaHHblX TBY ,qonmHa IAMeTb napa1111eJ1bHblH sxo,q, pac
C41ATaHHblH Ha BBOA 5 + 10 OT,qeJ1bHblX WIAH C noJ10COH nponycKaHHR 
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a 20 M6aAT/C KamAaR, c nocneAY~~HM MYnbTHnneKCHPOBaHHeM HX 
A11R c6opa nonHoro co6blTHR B OTAe1lbHblX noKa1lbHblX o6naCTRX na
MRTH 6y¢epa nonHblX C06blTHH. 

npo1.1eAypa ¢1-1nbTpa41-11-1 co6wT1-1A a TBY onpeAenReT 1.1enecoo6pa3-
HOCTb BblAeneHHR 2-x BHyTpeHHHX yposHeA a TBY 1-1 6y¢ep1-13a41-11-1 
npH o6MeHe MemAY HHMH A11R BblPaBHHBaHHR CKOPOCTH nepeAa4H AaH
HblX BHYTPH TBY. npeAsap1-1TenbHaR ¢1-1nbTpa41-1R /Tp1-1rrep 3-ro 
YPOBHR/ ocy~eCTBnReTCR Ha cne4npo4eccopax, opHeHTHPOBaHHblX Ha 
BblnOnHeHHe 6blCTPblX anropHTMOB npeABap1-1Te1lbHOH ¢H1lb Tpa41,11,1 c 
1-1cno1lb30BaHHeM TPHrrepHblX AaHHblX, Ha 3TOM me yposHe ocy~eCTB
nReTCR AeKOAHPOBKa HCXOAHblX AaHHblX B BHAe, YA06HOM A11R non
HOH ¢HnbTpa41-11-1, TaK KaK paHee B npo4ecce C4HTblBaHHR Ha 3Tane 
READIN npoH3BOAHTCR 11cmaT1-1e 11 HH¢opMa41,11,1 /Bb16paCblBa~TCR 11Hyne
Bble11 3Ha4eHHR, Bbl4HTa~TCR nbeAeCTa1lbl 1-1 T.n./, 1-1 AaHHble ¢op
MaTHPY~TCR KOMnaKTHo: BBeAeHHe npeABapHTenbHOH ¢H1lbTpa41,11,1 
yMeHbwaeT Tpe6osaHHR Ha nonocy nponycKaHHR 1-1 Ha Ko111-14ecTBO 
npo4eccopos, He06XOAHMblX A11R nonHOH ¢HnbTpa41-11,1 Ha 4-M ypoBHe 
TBY. Pa361-1eH1-1e TBY Ha ABa OTAe1lbHblX ypoBHR np1-1cy~e npaKTH-
4ecKH sceM CCOA cospeMeHHblX AeTeKTopos. AHa111-131,1pyR CTPYKTYPY 
KaK C03AaHHblX, TaK 1,1 npoeKTHpyeMblX CHCTeM c6opa 1,1 o6pa6oTKH 
AaHHblX A11R 3KCnepHMeHTOB Ha KOnnaAAepax, MOmHo Bb1Ae1lHTb HaH-
6onee YAa4Hb1e, Ha Haw B3r11RA, apx1-1TeKTYPbl CCOA s Hl HERA/3/ 
<t>Pr, CDF/4/ CWA, Do/5/, DELPHI LJ,EPH/6/, onblT C03AaHHR KOTO-. 
PblX Y4HTblBaeTCR npH pa3pa60TKe AaHHOH cxeMbl. 

Tpe6osaHHR w1-1poKoA nonoCbl nponycKaHHR · Ha BXOAe a TBY on
peJ:1en1-1111-1 Heo6xoAHMOCTb np1-1MeHeHHR napannenbHoro cnoco6a 3an1-1-
c1-1 B 6y¢ep nonHblX co6blTHH. OcHOBHblM 31leMeHTOM CHCTeMbl 3anHCH 
npeAnaraeTcR, TaK me, KaK 1-1 a CCOA DO FERHILAB /S/., Ha6op ABYX
nopTOBblX naMRTeR, OAHH nopT KamAOH 1-13 KOTOPblX BblBeAeH Ha 
nepeJ:IH~~ riaHenb MOAYnR naMRTH 1,1 COeAHHReTCR npH noMO~H Ka-
6enR AaHHblX C npo4etcopoM 4TeHHR AaHHblX 1-13 6y¢epa co6blTHH OA
Horo 1-13 AeTeKTOPOB, ocy~eCTB1lR~~HM npo4ecc READOUT /pHC. 2/. 
4To6b1 TpHrrep 3-ro ypoBHR He yMeHbwan nonocy nponycKaHHR TBY 
no BXOAY, . npeAnaraeTCR BBeCTH HeCK01lbKO ceK4HR 6y¢epos nonHblX 
co6blTHH rny6HHOH He MeHee 2-x co6blTHH, KamAaR 1-13 KOTOPblX 
HMeeT co6cTseHHblA Jp1-1rrep /cne4npo4eccop/ 3-ro ypoBHR. B 3TOM 
cny4ae COCTaBHTenb co6blTHR /KOOPAHHaTop/, BXOAR~HH B COCTaB 
MacTep-KpeRTa CCOA /p1-1c; 2/, Bbln01lHReT ¢YHK41-11-1 cyneps1,13opa 
BB6Aa 1-1 Bbl61-1paeT CB060AHblH, roTOBblH K pa6oTe TpHrrep 3-ro 
YPOBHR 1,1 opraHH3yeT 3aKa4KY nonHoro co6blTHR 1-13 Ka6eneA AaH
HblX B 2-nopTOBY~ naMRTb HMeHHO 3TOro TpHrrepa. KamAaR ceK
LIHR 1-13 2-x TpHrrepoB 3-ro YPOBHR HMeeT KOHTponnep 6blCTpoR WH
Hbl, KOTOPblH, BblnonHRR ¢YHK1.1HH hos t-npo4eccopa WH!'ibl, npol-13B0-
AHT nepeAa4y OTo6paHHblX TPHrrepoM 3-ro YPOBH.R co6blTHH B OAHH 
1-13 npo4eccopos ¢epMbl OAHOnnaTHblX YHHBepcanbHblX 3BM, Bbln01lHR~-
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~HX ¢HnbTpa41-1~ nonHoro co6blTHR, T .e. a Tp1-1rrep 4-ro YPOBHR 
TBY /p1-1c. 2/. KonH4e.cTso .. ceK41-1R Tp1-1rrepos 3-ro yposHR onpeAe
nReTcR' no ¢opMyne /1/. . 

CTPYKTypa nony4aeMblX a npo4ecce READOUT AaHHblX, a BHAe oT
AenbHblX co6blTHH. o6pa60TKa /¢H1lbTpa41-1R/ .KOTOPblX MOmeT npo1,13-
BOAHTbCR He3aBHCHMO, C03AaeT B03MOmHOCTH A11R npHMeHeHHR na
pannenbHOH o6pa60TKH co6blTHH B OTAenbHblX npo4eccopax. 061,eAH
HeHHblX WHHOH Mar1-1cTpa1lbHO-MOAY1lbHblX CHCTeM 1-1 6blCTPOH WHHOH 
MemKpeHTHblX o6MeHOB, a eAHHY~ CHCTeMbl - 11¢epMy11

• 3TOT np1-1H-
1.11-1n opraH1-13a41-11-1 o6pa6oTKH AaHHblX a 3Kcnep1-1MeHTailbHOH ¢1-171-1~e 
snepsb1e pea111-13osan1-1 ToMac H3w 1-1 COTPYAHHKH FERMILAB CWA 41 
A11R off-line o6pa60TKH, HO OH MOmeT C ycnexoM npHMeHRTbCR 
1,1 A11R ¢H1lbTpa41-11-1 B peanbHO~ speMeHH/4/. 

AnR. ysenH4eHHR nonOCbl nponycKaHHR CHCTeMbl 1,1 061,eAHHeHHR B 
eAHHY~ CHCTeMy npaKTH4eCKH HeorpaHH4eHHoro K01lH4eCTBa npo-
4eccopos o6pa6oTKH/ 4/ Hep6XOAHMa CHCTeMa MemKpeRTHbl~ CBR3eR. 
BK11~4a~~aR B ce6R 6blCTpble WHHbl MemKpeRTHblX COeAHHeHHH, KOHT
ponnepbl ynpasneHHR 6blCTpoA WHHOH 1,1 nepeK11~4aTenb 6blCTpblX WHH. 

B paccMaTpHsaeMoR cxeMe TBY 6b1cTpaR w1-1Ha /6W/ /nonoca npo
nycKaHHR .:. 20 M6aRT/c, aJ:lpec 1,1 AaHHble 32-pa3PRAHb1e/ 061,eAHHR
eT ceK4HH MarHCTpanbHO-MOAY1lbHOH apx1-1TeKTYPbl CTaHAapTa 
MULTIBUS2, KamAaR 1-13 KOTOPblX COJ:lepmHT 8 OAHOnnaTHblX 3BM' npo-
rpaMMHO COBMeCTHMblX c 3BM MHKpoVAX. KoHTponnep 6blCTPOH WHHbl 
/K6W/' BXOAR~HH B COCTaB MOAY11R TpHrrepa 3-ro ypOBHR' BblnonHR
eT ponb host-3BM OAHOH 1-13 6blCTPblX WHH. nepeKn~4aTenb 6blCTPblX 
w1-1H /n6W/ 06ecne41-1saeT coeAHHeH1-1e K6W 1-1 OJ:IHOA 1,13 6W, y KoTo
poR· xoTR 6b1 OAHH 1,13 npo4eccopHblX MOAYneR ¢epMbl cso6oAeH 1-1 
roTOB Ha4aTb ¢H1lbTpa41-1~ TeKy~ero co6blTHR, OTo6paHHoro TpHrre
pOM 3-ro ypoBHR A11R AanbHeRwero aHa111-13a. Ko111-14ecTBO npo4ec
copHblX MOAyneA B ¢epMe A11R OJ:IHOH 6blCTPOH WHHbl 1,1 OJ:IHOro K6W 
MOmH0'04eHHTb no ¢opMyne 

N::iqi 
T~*C] +I, = [--~ 

KBB 

/1/ 

rAe T<t> - speMR ¢H1lbTpa41-11,1 B OAHOM MOAY1le, c; C - 4aCTOTa no
CTynneHHR AaHHblX Ha BXOA ¢epMb1, K6aRT/c; KBB - cyMMapHblH 061,
eM HH¢opMa41-11-1 BBOAa-BblBOAa a OJ:IHH npo4eccopHblH MOAYnb B 

K6aRT 
K nepeKn~4aTerno 6blCTPblX WHH nOAK11~4eHbl TaKme 6W K OCHOBHO

MY /MacTep-/KpeRTy KOHTponnepa TBY CCOA 1-1 6W OT BblXOAHoro 6y
¢epa C06blTHH' B KOTOPblH co61-1pa~TCR see o6pa6oTaHHble co6blTHR 
TpHrrepa 4-ro ypOBHR co scex ¢epM. 3TOT 6y¢ep nonHblX co6b1THH 
RBnReTCR 4aCTb~ OTAe1lbHOH ¢epMbl, o6ecne4HBa~~eA BblBOA o6pa6o-
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3AiKTpOKl\l(A 
, rp11rrepca 

AcinoAKI-ITEAbKl>lliJ T?. 
Tp11rrEpKblE AAHKblE M 
&blJ;Op0~Kblli REAl>OllT 

n04Hbl~ REAl>O 
COCTASltTEAb CO6bl
T~A (CC)+n (L!>) l 

ITpwrrep ny<1KA 

Eycpepw FRONT EIID 
(Cf06J)AIIIIWE C06b!TIU 
II Tpl1ffEJ)KblE AAHlll>IE) 6ycpe.p -

6yipep ebl60p0'1HOrO 
ICOKTpOM 

I 
I 
I 
I 

Al 

ON-LlllE IJOpAMEHl,I[ 

P.blXOAHOi1 

MaHITTOp1111r ' 
pE?>!/AbTATO&, 
OOAKbl\1 AHAAI\~ 

' 
1 
OTAEdHblX COSolTI\" 

ROAHblX C06bffi'II\ 

MACCOr.ASI 
nAMJTb 

PHc. 4. ~HarpaMMa npoxoJK,qeHHH ~aHHbIX qepe3 CCO~. 

TaHHblX AaHHblX 1-13 TBY' Bb16opo4HYIO o6pa6oTKY OTAeilbHblX KJlaCCOB 
co6WTHA, MOHHTOpHHr, TeCTOBWe 1,1 Ka111-16pOB04HWe pa60TW no ew
XOAHWM pe3yJlbTaTaM. 3Ta BXOAHaR ¢epMa HMeeT HenocpeACTBeHHWA 
BblXOA Ha co6CTBeHHYIO host-3BM. 

A1-1arpaMMa npoxomAeHHR AaHHWX OT annapaTypw AeTeKTopoe 4e
pea BCIO CHCTeMy Tp1-1rr1-1poeaHHR AO aan1-1c1-1 pe3yilbTaTOB Ha HOCl-1-
TeJll-1 MaccoeoA naMRTH npeACTaeneHa Ha p1-1c. 4. 

CyMMHPYR CKa3aHHoe, MOmHO OTMeTHTb CileAYIO~ee: 
nepeaR CTaAHR C4"1TWBaHHR AaHHWX C AeTCKTOPOB ocy~eCTBJlR

eTCR KOHTpo1111epaM1-1 4eHTpa11bHoro Tp1-1rrepa 1-1 Tp1-1rrepoe 1-ro 1-1 
2-ro ypoeHeA B KamAOM AeTeKTope. Ha 3TOM 3Tane npOHCXOAHT 
¢opMaT1-1poeaH1-1e 1-1 KOAHPOBKa AaHHblX AilR YMeHbWeHHR HX o6beMa. 
KoHTPOilJlepoM KamAoro AeTeKTOpa, B 3aBHCHMOCTl-1 OT era THna 1-1 
COCTaBa annapaTYPbl' npoBOARTCR HeKOTOPble BHAbl o6pa60TKl-1. One
pa41-11,1 Ha 3TOA CTaAl-11-1 BWnOilHRIOTCR, B OCHOBHOM, annapaTHO, 1-1 
see a11rop1-1TMbl o6pa6oTKH 3AeCb xecm1-eo cu1-1xpo1-1Usupoea1-11J1 

O.fl.fl 06ecne1.£e1tU.fl pexw-ia pipeline 1-1 aaKaH41-1BalOTCR aan1-1cb10 
(READIN) oro6paHHblX co6b1t1-1A e 6y¢epb1 FRONT-END KOHTpo1111epoe 
KamAoro AeTeKTopa. 

3aTeM /H1-1me 111-1H1-11-1 AA Ha p1-1c. 2/ Ha4HHaeTcR pa6ora TBY 
/rp1-1rrepw 3-ro 1-1 4-ro ypoeHeA/. CocTae1,1re11b co6wT1-1R e TBY, 
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B3aHMOAeAcTBYR C KOHTPOililepoM 4eHTpaI1bHOro Tp1-1rrepa 1-1 KOHTpo11-
11epaM1-1 AeTeKropoe, Ha41-1Haer no11Hb1A READOUT, KOTOpb1A BKill04aeT_ 
Bee ,0nepa41,11,1 no nepeAa4e ,qaHHblX B 6y¢ep nOilHblX C06blTHA: c6opKy 
co6blTHR, ¢opMaT1-1poeaH1-1e 1,1 Ao6ae11eH1-1e c11yme6HoA 1-1H¢opMa41,11,1, He=-
06xo,q1-1MoA AilR AailbHeAweA 06pa60TK1-1. no11Hb1A READOUT ocy~ecre
IlReTcR e acu1-1xpo1-11-10J1. pexUM.e no om1towe1two 1-e pa6ome 
mpue2epoe l-20 u 2-20 ypoe1teu. np1-1 3TOM 06Raare11bHb1M 

YCI10Bf,1eM RBJlfleTCR o6ecne4eH1-1e Heo6xOAHMOA nOilOCbl nponycKaHHR 
Ha exoAe e TBY, 4T06b1 cpeAHRR CKopocTb C41-1Tb1eaH1-1R (READOUT) 
6b111a He MeHbWe CKopocr1,1 3aKa4KH (READIN) e 6y¢ep FRONT-END. 

Oco6eHHOCTb opraH1,13a41,11,1 BBOAa ,qaHHWX 1,1 CTPYKTypa Tp1-1rrepoe 
rpeTbero YPOBHR (13) noaeonRIOT nerKo eeecr1,1 e TBY 11 pem1-1M npo
CMaTp1-1eaH1-1R11 (spying processing) AilR KOHTPOilR aa pa6oroA c1,1-
cTeMw rp1-1rr1-1poeaH1-1R e 4e110M. 

3AKnl04EHHE 

Bb16op r1-1noe npo4eccopHblX MOAyneA 1,1 cnoco6a 1-1x 06beA1-1HeH1-1R 
B eAl-1HYIO Bbl41,1CJ1"1TeJlbHYIO Cl-1CTeMy /¢epMy/ onpeAeI1ReT 6aa1,1c AilR 
paapa60TKH apx1-1TeKrypb1 1-1 ¢YHK41-10HaI1bHoA cxeMbl TBY 1,1 Bb16opa 
CTPYKTYPbl CHCTeMHOro nporpaMMHOro o6ecne4eHHR. 

BwAe11eH1-1e 3ToA aaAa4H KaK ocHOBHoA Ha Ha4ailbHOA cra,q1,11,1 no,q
roTOBKl-1 npoeKTa Tp1-1rrepa ewcoKoro ypoeHR /TBY/ YKA o6ocHoew
eaercR e 11npeAnomeH1-1Rx no npoeKTY Tp1-1rrepa BblCOKoro ypoBHR 
AJlR 3Kcnep1-1MeHTOB Ha YHK", npe,qcraeneHHblX pa6o4eA rpynnoA 
nBTA OH~H, KOTOpb1e 6b1111,1 paccMorpeHbl 1-1 o,c;o6peHbl 12-M Pa6o41-1M 
coee~aH1-1eM no 3Kcnep1-1MeHTaM Ha ecrpe4HblX ny4Kax YHK. 

Bb16op cTaHAaPTa MAnTH6ACCI l,np1-1HRToro e HIOHe 1987 roAa e 
Ka4eCTBe MemAYHaPOAHOro CTaHAaPTa AilR MHoronpo4eccopHbl.X 32-
pa3PRAHblX Bbl4"1CJ11,1TeilbHblX CHCTeM' 06bRCHReTCR TeM' 4TO OH 
nocTaHoe11eH1-1eM rKBTH npHHRT KaK nepcneKTl-1BHwA cTaH,q~pT AilR 
C03Aa HHR BblCOKOn POl-13 BOAHTeJlb HblX Ma r1-1cTpa11b HO-MOAY Ilb HblX CHCTeM. 
1,1 e CCCP. 
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