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1. BBC.l(CHHC 

Ec;rn paccMaTp1rnaTh TeH,D;eHI..\HlO HCilOJih30BaHHH cpe.n;cTB 

BhllJHCJIHTeJihHOH TeXHHKH B 3KCnepttMeHTax no <l>tt3HKe Bh!COKHX. 3Heprnu, 

TO MO)KHO OTMeTHTh cne.n;yrow:ee. B 70-80-x ro.n;ax wttpOKO HCilOJih30BaJIHCh 

MaJihie 3BM. B 80-90-x ro.n;ax BCJie.n;cTBtte npnMeHeHttH MttKponpoQeccopoB 

nonyqnnn pacnpocTpaHeHne pacnpe.n;eneHHhie cncTeMhI c6opa n 

npe.n;BapttTeJihHOH o6pa6oTKH <l>tt3tttJeCKHX .n;aHHhIX (pacnpe.n;eneHHhie 

HHTeJIJieKTYaJihHhie CHCTeMhI), 6a3ttpyeMbie Ha Tex HJIH HHhIX CTaH,D;apTax 

MarHCTpaJihHhIX CHCTeM, r.n;e o6MeH .n;aHHhIMH nponcxo.n;ttT c IlOMOI.QhIO 

o6w:eu MarttcTpann. If, HaKoHeQ, HatJttHaH c cepe.n;ttHhI 90-x ro.n;oB 

HacTynaeT 3pa wnpoKoro npnMeHeHHH KOMMYHHKaQHOHHhIX 

BbllJHCJIHTeJihHbIX cereu [l]. CyTh npo6JieMhl C03)];aHHH COBpeMeHHhIX 

CHCTeM c6opa " o6pa60TKH .n;aHHhlX JaKJIIOIJaeTCH B TOM, IJTO KOJittlJeCTBO 

KaHaJIOB pemcTpaQHH B 6y.n;yw:nx 3KcnepttMeHTaX MO)KeT COCTaBHTh 108 B 

O)];HOH ycTaHOBKe. YIJttThIBaH BhlCOKYIO qaCTOTY BCTpeqn nytJKOB Ha 

COBpeMeHHbIX ycKOpHTeJIHX BCTpetJHh!X nytJKOB " TeM 6onee Ha 60JihWOM 

a.n;poHHOM KOJIJiaiI.n;epe (LHC), MarttcTpaJihHhIH cnoco6 nepe.n;aqn .n;aHHhIX B 

CHCTeMax c6opa " o6pa60TKH <l>tt3ttlJeCKHX .n;aHHhIX CTaHOBHTCH Y3KHM 

MeCTOM B rpnrrepHbIX CHCTel\taX, B KOTOpb!X rpe6yeTCH Bh!COKaH 

nponyCKHaH cnoco6HOCTh (COTHH M6attT/C n 6onee). 

C QeJihIO BhI6opa Hatt6onee 3<l><l>eKTHBHOH ceTeBOH TeXHOJIOrHH B 1993 r. 

B I.J;EPH 6hIJI npe.n;no)KeH npoeKT Nebulas (RD-31) [2], .n;JIH nccne.n;oBaHHH 

B03MO)KHOCTH HCilOJih30BaHHH B 3KCnepttMeHTax <l>H3HKH Bh!COKHX 3Heprtttt 

ATM-TexHonomn [3, 4]. IlpoeKT 6hm HanpaBneH Ha ttJytJeHHe 

B03MO)KHOCTett COJ)l;aHHH napaJIJieJihHOH CHCTeMbl perHCTpaQHH H 

o6pa6oTKH .n;aHHhIX, nonyqaeMhIX Ha ycTaHOBKe ATLAS. OcHOBHbie 

HanpaBJieHHH nccne.n;oBaHHH nporpaMMhl RD3 l: - .n;eTaJibHOe nJytJeHtte 

B03MO)KHOCTeH HCilOJib3OBaHHH Bb!IlYCKaeMblX 

• 8~ui::u:t:,b~O m.:mr,i ! 
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KOMMyTaTopoB B KaqeCTBe IlOCTpOHTeneii: C06bITHii:; - C03)].aHiie MO,l].eJIH 

nocrpottTeJUI co6b1Tuii:; - pa3pa60TKa cneQHaJIH3ttpoBaHHhIX A TM

HHiep<l>eii:coB. 

HapH,n;y C IlOCTpOHTeJIHMH co6bITHii: ATM-TexHonornH B 

3KCnepuMeHTaJibHOH <l>tt3HKe BbICOKHX 3Hepruii: HCilOJib3YeTCH ;:vrn C03,l].aHHH 

JIOKaJibHbIX u rno6anbHbIX BbJqHCJIHTeJibHbIX CeTeii: BHYTPH CHCTeM c6opa u 

o6pa6oTKH ,n;aHHbIX, BbITeCHHH MarucTpaJibHbJe CHCTeMbl. ATM-CeTH 

HaXO)].HT llIHpOKOe npuMeHeHHe )].JIH nepe,n;aqu B peanbHOM BpeMeHH 

TOJibKO ,n;aHHblX C ,n;eTeKTOpOB, HO H MYJibTHMe)].HHHblX npHJIO)KeHHH. 

He 

B 

nocne,n;yroI.QHX pa3,n;enax HeKOTOpb1e acneKThI npuMeHeHHH ATM

TexHonornu B 3KCnepuMeHTaJibHOH <l>tt3HKe 6y,n;yT pacCMOTPeHbl 6onee 

no,n;po6Ho. 

2. Tpurrepuaa cucTeMa ycTauoBKH ATLAS 

Ha puc. npuBe,n;eHa CTPYKTypHaH cxeMa TpexypOBHeBOH CHCTeMbl 

perttCTPaQHH u OT6opa co6bITHH [5]. qaCTOTa nocTynneHHH co6bITHH, 

KOTOpbie 6y,n;yT perHCTpHpOBaTbCH c IlOMOI.QbIO ,n;eTeKTOpOB , MO)KeT 

COCTaBJIHTh OT 100 M6aiiT/C )].O 10 r6aii:T/C. Ilo ,n;aHHblM [6] npu L(HKJie 25 HC 

Ha BHyTpeHHHX TpeKOBbIX )].eTeKTOpax 6y,n;eT perncTpIIpOBaTbCH )].O 350 

TpeKOB 3apm1<eHHblX qaCTHL( H )].O 700 qaCTHL( MO)KeT 6b!Th 

3aperncTpupoBaHO B KaJIOpIIMeTpax. C IlOMOI.QbIO TpexypOBHeBOH CIICTeMbl 

o6beM ,n;aHHbIX, IlOCTYil!1IOI.QHX OT cy6,n;eTeKTOpOB, MO)KeT 6bITb COKpaI.QeH c 

COTeH r6aii:T/C )].O ,n;eCHTKOB M6aii:T/C )].JIH nocne,n;yIOI.Qeii: 3a0IICH B CHCTeMe 

MaCCOBOH naMHTH. Ha puc.2 npuBe,n;eHa CTpaTerHH OT6opa co6bITHH Ha 

Ka)K)].OM ypoBHe TpurrepHOH CHCTeMbl [7]. B cpe,n;HeM CTOJI6Qe pucyHKa 

IlOKa3aHO co,n;ep)KaHIIe <1>u3uqecKHX npoQeCCOB, ,n;aHHbie KOTOpblX 

o6pa6aTbJBaIOTCH Ha COOTBeTCTBYIOI.QeM ypOBHe. CurHaJihI OT 

cy6,n;eTeKTOpOB c qacTOTOH 40 Mri-l c IlOMOI.QbIO OilTOBOJIOKOHHbIX JIHHHH 

i 

~ 

flyqKH 

40 Mil( 

YpoBeHh 1 Cnel.(ttanmupoBaHHI,Ie 2MKC 

CHHXpOHHbIH npol.(eccophI 

}00 Kil( . 
YpoBeHh 2 LI;Cll - npol.(eccophI, 

AettHXpOHHbIH RISC - npol.(eccophI, 1- 10 MC 
q>epMbI npol.(eccopoB 

l Kil( 

YpoB,eHh 3 Pa6oqtte craHL(Htt,· 1 c 
q>epMbI npOL(eCCOpOB 

10-1001L( 
Ha MaccOBbIH uaKonttTerrh 

Puc. I. :6JIOK-CXeMa TPexypOBHeBOH CHCTeMhI perttCTPal.(HH H <l>ttJibTPaQHH 

co6hITHH ycTaHOBKH ATLAS 

nepe,n;aqlf nocrynaIOT Ha nepBbIH YP<;>BeHh TpurrepHoif cucTeMhI, KOTOphIH; 

no cyI.Qecrny, npe,n;cTaBJIHeT co6oif aHanoroBhIH KOHBeifep. B Ka)K)].OM 

KaHane KOHBeiiepa co,n;ep)KaTCH MaTpHL(bl KOMnapaTopoB H aHaJIOrOBbie 

C)].BHrOBbie peruCTpbl )].JIH 6y<l>epH3aL(HH ,n;aHHbIX, 6naro,n;apH qeMy CHCTeMa 

He HMeeT MepTBoro -~peMeHH. Ha ,n;aHH0M ypOBHe HCilOJib3YIOTCH TaK)Ke 

L(tt<l>pOBbie noruqecKHe cxeMbl u npoL(eccophI c Ta6nuqHblMH MeTO)].aMH 

perneHHH. IlpnqeM Ha. nepBOM -.- ypoBHe - onpe,D,eJUIIOTCH o6JiaCTH 

cy6,IJ,eTeKTOpOB, B . KOTOpbIX HMeIOTCH -YKa3aHHH ua B03MO)KHOCTh 

perncTPaQuu none:moro co6hITHH (Roi-Region Of Interest). ROl-,IJ,anhle 

COCTaBJIHIOT 2% OT MaKCHMaJihHO B03MO)KHOro KOJIHqecTBa 

perttCTPHpyeMOH HH<l>OpMaL(HH B ,IJ,eTeKTOpe. Ilpu 3TOM OT6upaIOTCH 
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Bcrpe'IHhie ny'IKH 

---►►◄◄----
40Mnt 

25HC 

IlepBbIH ypoBeHb 
lihICTPOE l)CIIICHHC 

30-100 icru 2 MKC 

' BTopoii ypoBeHb 
QM<I>POBOA 

oriiop ·~···· 

1 icru 1 Mc 

+ 
Tpentii ypoBeHh 

IlPOrP AMMHAJI 
tf>HJJLTPaUHH 

BblUOJJHHCMblC 
tf>YHKUHH 

• M.ue11rnit,nicaum1 
'laCTHu 

3JJeKT. Marn. KJJacrep 
c 6oJJblllHM Pt 
CTPyll C 60JJblllHM Pt 
MJOOHHblH TPCK C 
60JJblllHM Pt 
• IloTepH JHepnm El 

• ,[(a1111b1e o 'laCTHuax 

JJJCJCTPOH 
lf>OTOH 
MIOOH 
crpyH 
OT,lleJJbHblH a.upon 
MYJJbTHJJenTOHbl H 
crpyn 

• ,[(aHHble 0 
tf>HJH'ICCKHX 

npoueccax 
W'z,Z's,b's ... 

llcnoJib3yeMble 
IUlropHTMbl H THULi 
o6opyJlOB3HHll 

<1>HKCHp083HHLle 
3Jlf0pHTMbl 
(11eo6pa60Ta1111L1e 
)lallllLle) 
JIOKaJJLIIOe 0110111083Hlle 
o6p3108 II 011e11Ka Jlltplllll 

11a ocnoee orpy6JJe11uoii 
111uj10pMa111111 
Ko1meiiep11L1e npo11eccopL1 
CeHlll TIID3 T0'IKa c 
TO'll\"OH 

ru6icne 
nporpaMMnpyeMbie 
aJJrnpHTMbl 
( oT06paH11L1e 11mt,poB1,1e 
)laHHLie) , 
J,faBJJe'leHHe oco6eH110CTCH 
10 ROI (na xopomo 
)leTaJJJOHp0BaHIILIX 
)laHHLIX) 
C6op ROI OT JleTCKropoe 
rJJo6aJJLHaH T0II0JJomH 
Ilpo11eccopL1 )VU( 

06pa60TIOII006palKCHIIH 
IJ.ffi, MaTpHIILI 
npo11eccopoe 
KoM111y-raTop11L1e CTamnm 

qaCTH'IHaH 

peKOHCTpYKUHH 

co6Lrruii n aHaJJH3 
(lj>opMaTHpOBallllLle 
na1111L1e o co6LITHH) 
OnpeneJJe1rne Mace, 
eeplllHH pacnana ••• 

C11CTeMa pa6o'!Hx 
CT3IIIUIH 

KOM&lyY3TOp11Lle 
CT3HIUDI 

Puc.2. CTpaTerm1 OT6opa co6bITHH B 3KcnepuMeHTe ATLAS. Roi -o6nacTb 

llHTepecoB; 3JieKT. MarH. KJiaCTep - 3JieKTpOMarHHTHblH KJiaCTep 
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C06bITHSI, y,n.oBJiernopmoll.(He HeKOTOpbIM npoCTblM reOMeTpll'IeCKHM 

KpHTepHSIM no TOnOJIOrHll C06bITHSI ll BeJiuqnHaM 3HeprHH perncTpupyeMblX 

qacTHQ. Tiocne OQH<ppOBKll ll MYJibTllnJieKCHpOBaHHSI ,n.aHHbie OT npHHSITblX 

C06bITHH Ha nepBOM ypoaHe nocTynaIOT Ha BTOpOH ypoBeHb TpHrrepHOH 

CllCTeMbl C 3a,n.ep)l{KOH 2 MKC ( BpeMSI perneHHSI Tpnrrepa nepBoro ypoBHSI ) 

H qacTOTOH 100 KfQ. TipuqeM O)l{H,LI.aeMaSI noJioca nponycKaHH.SI c yqeTOM 

TOrO, qTO Ha O,Ll.HO C06bITHe npHXO,LI.HTCSI CBbillle O,Ll.HOfO Mera6aiiTa 

,n.aHHbIX, COCTaBJISleT nop.SI,LI.Ka I 00 f6aiiT/C. BOT noqeMy Tpa,n.HQHOHHbie 

MeTO,Ll.bl KOMMyTaQHll ,n.aHHblX Ha OCHOBe MarHCTpaJibHblX CllCTeM He MoryT 

6bITb HCnOJib30BaHbl B 3KCnepnMeHTaX Ha 60JiblllOM a,n.pOHHOM KOJIJiaii,n.epe. 

Ha BTopoM ypoaHe aenuqnHa 3a,n.ep)l{KH, onpe,n.eJISieMa.SI apeMeHeM perneHHSI 

no OT6opy noJie3HblX C06bITHH, COCTaBJISleT 1-10 MC, IlOCKOJlbKY 

llH<pOpMaQHSI <pllJibTpyeTCSI no 6onee CJIO)l{HblM KpHTepHSIM. B Kaqecrne 

annapaTHblX cpe,n.CTB ucnoJib3YIOTCSI B OCHOBHOM QH<ppOBbie CllrHaJibHbie 

npoueccopbI npOMbllllJieHHOro H3rOTOBJieHHSI. 

C nOMOll\blO TpnrrepHOH CliCTeMbl TpeTbero ypoBHSI, KOTOpasi COCTOHT 

ll3 <pepMbl MOll\HblX BblqllCJIHTeJieii, npoBO,Ll.llTCSI aHaJill3 Bcero co6bITHSI. 

3aTeM ,n.aHHbie O co6bITlill 3anHCbIBaIOTCSI Ha MaCCOBblH HaKonHTeJib. 

lJacTOTa 3ailHCll ,n.aHHblX Ha MaCCOBblH HaKOnHTeJib COCTaBJISleT IO - I 00 fQ. 

KaK noKa3bIBaIOT HCCJie,LI.OBaHHSI [8], o6pa60TKa onpe,n.eneHHOrO 

C06bITHSI 6y,n.eT BblilOJIHSITbCSI C noMOll\bIO OT,LI.eJibHOro BbJqucJIHTeJibHOro 

Y3Jia. TipuqeM ,Ll.JISI Ka)l{,LI.oro co6bITHSI ,n.aHHble nepe,n.aIOTC.SI K BbI6paHHOMY 

BbJqllCJIHTeJibHOMY Y3JIY OT HeCKOJlbKHX COTeH HCTOqHHKOB, onpe,neJISleMbIX 

BHYTPH Roi. TionoMy y)l{e Ha BTOpOM ypoaHe Tpurrepttoii CliCTeMbl 

ucnOJib3YIOTCSI MaTpuqHbie npoueccopbl (npoueccopHbie <J>epMbI), a ,naHHbie 

(Roi) OT llCTOqHHKOB Ha <J>epMbl npoueccopoa nepe,n.aIOTCSI C noMOll\blO 

nocTpOHTeJISI co6b1Tllii, KOTOpbIH, no cyll.(eCTBY, npe,n.cTaBJISleT co6oii 

i rnupoKOnOJIOCHYIO ceTb, co,n.ep)l{al.J..{yIO COTHH BXOAOB H BblXOAOB. 

IloTOKH ~aHHL1x. Ha puc.3 npuae,neHa cxeMa, HJIJIIOCTpupy10masi 

nOTOKH ,n.aHHbIX B TpHrrepHblX CHCTeMax BTOporo n TPeTbero ypoaHeH [ 12]. 
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CurnarrbI, nocTyna10rnue OT cy6)].eTeKTOpOB, 3anOMHHaIOTCH B 6ycpepHbIX 3Y 

KOHBeuepHoro THna (aHaJIOroBbie HnH UH<ppOBbie) Ha epeMH pa60Tbl 

TpurrepHOH CHCTeMbl nepeoro ypOBHH. )].aHHble O C06bITHHX, npHHHTbIX Ha 

nepeoM ypoeHe, c Read Output Driver (ROD) no omw1ecKHM nHHHHM 

nepe)J.aIOTC.11 B 3KCnepHMeHTaJlbHbIH naeHnbOH H 3anOMHHaIOTCSI B 6ycpepHblX 

3anOMHHaIOI.UHX yCTpoucrnax (ROB), KOnHqecrno KOTOpbIX COCTaBnsrer 

nopSIAKa 2000. TipuqeM HMeIOTCH OT)J.enbHbie 6ycpepbl An.II KarropHMeTpa, 

MIOOHHOrO )J.eTeKTOpa H TpeKOBbIX )J.eTeKTOpOB. )],aHHbie, nocTynaIOI.UHe Ha 

EycpepHhre 3Y KOHBeiiepHoro nrna 

Eyqiepttbie 3Y 
JJ)UI 

KanapttMerpa 

EyqiepHbie 3Y 
WIJi MIOOHHOro 

.n:eTeKTOpa 

Eyqiepttbie 3Y 
JJ)UI TpeKOBhlX 

.ZJ:eTeKTOpOB 

~----------------
' 
' ' 

K 
0 
H 
T 
p 
0 
J1 
J1 
E 
p 

f rro6aJibHaSI CeTb 

K 
0 
H 
T 
p 
0 
J1 
J1 
E 
p 

2 

MaccoBoe 3Y 

' I 
I 
I 

' I 
I 
I 
I 

' I 
' 
' I 
I 

L--------- : -- --------- : __________________ ! 

' ' ' I 
I 

' ' 

Puc.3. 6noK-CXeMa, HMIOCTpHpy10rnasr n0TOKH )J.aHHbIX. y 1, Y2, Y3 -

rpurrepHhie ypoeHH. JITI - noKarrbHb1e npoueccopb1, rn - rno6arrbHh1e 

npoueccop~1; PC - pa6oque CTaHUHH; 3Y - 3anoMHHarornee ycTpoucrno 
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TpurrepHyro CHCTeMy BT0poro ypOBHSI, CO0TBeTCTByIOT Rol. OueHKH 

noKa3bIBaIOT, qTO Ka)K,!:{oe C06bITHe CO)J.ep)l(HT )J,aHHble B cpe)J.HeM OT 5 Rol. 

TipuqeM )J.aHHbie H3 Roi An.II Ka)K,!:{oro cy6.n;ereKTopa o6pa6aTbIBaIOTCSI 

OT)J.enbH0 u napannenbHO c IlOM0lllblO n0KaJibHbIX (JITI) H rno6arrbHblX (rTI) 

npoQeccopOB TpHrrepHOH CHCTeMbl. 

Cne)J.yeT OTMeTHTb, qTo ,Z1;ID1 Ka)K,!:{oro cy6)].eTeKTOpa )J.aHHbie OT 

Ka)KJ{oro Roi, KaK npaeuno, noCTynaIOT OT pa3HbIX ROD. Tio:noMy )];JUI 

o6be.D.HHeHH.II u nepe.D.aqu 3THX .n;aHHhIX e npoQeccop .n;m1 .n;arrbHeihneu 

o6pa60TKH cny)l(HT KOMMYHHKaQHOHHa.11 MaTpHQa, C0CTaBn.11IOrnasr OCH0By 

IlOCTpOHTen.11 co6bITHH. Pe3ynbTaTbl o6pa60TKH, nonyqeHHbie C Il0M0I.UbIO 

noKarrbHbIX npoQeccopoB, nepe)J.aIOTCSI qepe3 rno6anbHYIO ceT? .n;m1 

.D.aJihHeiiweii o6pa6oTKH B rno6arrbHbie np0QeccophI B cnyqae rpex

ypoeHeBoii CHCTeMbl HnH OCTaIOTCSI B O)J.H0M H TOM )l(e npoQeccope (qTo 

npe)J.noqTHTenbHO) B cnyqae .n;ByxypoBHeB0H CHCTeMbl TpHrrepa, . r)J,e 

BTopoii H TpeTHii ypoBHH o6pa6oTKH o6be.n;uHeHbI B o.n;Hoii 

BblqHcnHTenbHOH cpepMe. 

Ta6nuu,a 1. OQeHKH Tpe6yeMOH non0Cbl nponycKaHHSI 

C,[( O6beM C06bITHSI, . nn Y2, r6aiiT/c TITIY3, r6aiiT/C 
K6aiiT 

TpeKOBhiii 770 10 6 
,D;eTeKTOP 
KarropHMeTp 400 5,6_ 3,1 
MrooHHbiii 200 2,4 1,6 
,D;eTeKTOP 
Bcero 1370 18 10,8 

IlpuMe'laHHe: C,[( - cy6.D.e-teKTop, ];ITT Y2 -nonoca nponycKamra yp0BmI 2, 

nn Y3 - nonoca nponycKaHHSI YPOBHSI _3. 

B Ta6,JIHQe 1 npHBe)J.eHbl .D._aHHbie, . xap~KTepH3YIOI.UHe 06beM 

HH<pOpMaQHH,. perHCTpHpyeMOH B. cy6)].eTeKTOpax Ha ,0)J.H0 co6bITHe [S]. 
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HcnOJib3Y.II 3TH )J,aHHble H yqHTbIBa.H, qTo qaCTOTa C06bITHH, IlOCTyna10ma.11 

Ha BXO)J,bI TJ)HrrepHoii cncTeM&I BToporo H TJ)eT&ero ypoBHeii,paaHa I 00 Kn.\ 

H · I KI'Q COOTBeTCTBeHHO, MO)l{HO OQeHHTb, qTo cyMMapHa.11 nonoca 

nponycKaHH.11 TJ)HrrepHOH CHCTeMbl )J,OJI)l{Ha COCTaBJI.IITb HeCKOJibKO 

)J,eC.HTKOB I'6aiiT/C. 

3. IlocrpoineJiu co6LITuii (5, 6-11) 

liJJOK-CXeMa. KaK noKa3anH nccne,1J,o:i3aHH.11, ATM-ceTb .11an.11eTc.11 

Hatt6onee y,1J,aqHoii TexHonorneii )J,JI.11 C03)J,aHHH nocTpottTeneii co6&ITHH. B 

qaCTHOCTH, OHa o6ecneqnBaeT Heo6xo)J,HMYIO nonocy nponycKaHH.11, MO)KeT 

nerKO pacurnp.HTbC.11 tt pa6oTaeT Ha)J,e)KHO. KpoMe Toro, CTOHMOCTb 

o6opy)J,OBaHH.II HeyKJIOHHO yMeHblllaeTC.11. 

Ilo onpe,1J,erreHHIO [6-8] IlOCTpOHTeJib co6bITHH (event building), 

C03)J,aBaBeM&Iii Ha ocHoae ATM-TexHonornn, npe,1J,cTaBJI.11eT co6oii 

YCTJ)OHCTBO, CO)J,ep)Kall.(ee N HCTOqHHKOB H M nptteMHHKOB )J,aHHbIX, 

coe)J,HHeHHbIX Me)K)J,y co6oii CeTbIO. OcHoay TaKOH ceTH cocrnBJI.lleT ATM

KOMMYTHPYIOll.\a.11 ciaHQH.11. ,z:t;pyniMH cnoaaMH, nocTpOHTeJib co6&ITHH 

BKJIIOqaeT B ce6.11 KOMMyTaQHOHHyIO CeTb c COOTBeTCTBYIOll.\HMH 

ycTpOHCTBaMH ynpaBJieHH.11, onpe)J,eJieHHOe KOJIHqecrno HCTOqHHKOB 

)J,aHHbIX, 3a)J,aHHOe KOJIHqecTBO npHeMHbIX MO)J,yneii, B KOTOpbIX 

3anOMHHaIOTC.II <pparMeHTbl co6bITHH. B KaqeCTBe npHeMHHKOB )J,aHHblX 

06&1qHO HCilOJib3YJOTC.II 6y<pepHble 3Y. ,ll;JI.H Ka)K)J,oro co6bITH.11 nptteMHHKH 

co6npaIOT )J,aHHbie OT cy6,1J,eTeKTOpOB H BOCCTaHaBJIHBaIOT IlOJIHYIO 

TOilOJIOrHIO co6&ITHH 

KOMMyTaQHOHHa.11 CeTb 

C IlOMOll.(bIO MOll.(HbIX 

0)J,HoapeMeHH0 noMep)KHBaeT 

npoQeccopoa. 

napannerr&H&Ie 

IlOTOKH )J,aHHbIX, TaK qro MHO)KeCTBO co6hITHH BOCCTaHaBJIHBaeTC.11 

O)J,HOBpeMeHHO B KOHKypeHTHOM pe)KttMe. 

Ha pttc.4 npHBe)J,elta 6JIOK-CXeMa THnHqHoro Il0CTJ)0HTeJI.11 co6bITHH. 

,ll;aHHble Ha BXO)J,bl HCTOqHHKOB S1 - SN IlOCTynaIOT OT TJ)HrrepHOH CHCTeMbl 
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nepaoro ypOBH.11. BttpTyaJibHbie COe)J,HHeHH.11, KOTOpbie o603HaqeHbl 

llITpHXOBaHHbIMH JIHHH.IIMH, OTKpbITbl · IlOCTO.IIHHO. Ilocne IlO.IIBJieHH.11 

TpttrrepHoro cnruana Ha 0To6paHHOe co6&ITHe KOHTpoJIJiep HHHQHttpyeT 

pa6oTy acex HCTOqHHKOB B pa)J,HOBell.(aTeJibHOM pe)KHMe. IlpH 3TOM Ka)K)J,bIH 

HCTOqHHK C nOMOll.(bIO KOMMYTaTopa IlOCbIJiaeT <pparMeHTbl co6bITH.II qepe3 

BHpryaJibHble COe)J,HHeHH.11 Ha o603H!qeHHble npHeMHHKH P1 - PM, ,ll;JI.11 

nepe,1J,aqn )J,aHHbIX ttcnon&3yeTc.11 npoToKon AALS. IIpnqeM nop.11,1J,OK 

nocTynneHH.11 .11qeeK, co,1J,ep)Kamnxc.11 a AALS-naKeTe H nocTynaromnx Ha 

BXO)J,bl, TaKOH )Ke, KaK H nop.H)J,OK .11qeeK, <pOpMttpyeMblH Ha nepe)J,aIOmeii 

cropoHe. O)],HaKo nop.11,1J,0K nocrynneHH.11 <pparMeHTOB Ha nptteMHHKH, 

0TH0C.1111.(HXC.II K pa3JIHqHblM C06bITH.IIM, 3aBe)J,0M0 He onpe)J,eJieH H 3aBHCHT 

OT Hannqmi cao6o,a,Horo BHpryanbH0ro nyrn HJIH oqepe)J,H0CTH, 

ycraHOBmrnaeMOH B HCTQqHHKax. B K0HQe K0HQOB ace <pparMeHTbl )J,aHH0ro 

co6bITH.II 0Ka)KyTC.11 B 0)J,H0M 3a)J,aHHOM npHeMHHKe )J,aHHbIX. 

I1croqHifKH 

ATM

K0MMyrarop TTptteMHHKH 

I I • 1,~::-:--------------1--____,,I ',, ----- ____ .-;,' 1 I 
', ......... >::::...... ,,' 

TT l 

I I l"_--•,, ,-,, __ : ----~--_,_~:~:,~---::~:1 1 I 
·: --- ,,>,, _,,, . 

112 n2 

HN 

,..,... ,: 
, '<' ' ,, ,,,' ...... ', 

,' ,, ', ' 
I ,~,_,, --:-, 

,v _____________ ::~ ~ 

PPTT 

CTN 

L---~ Meqemte npn:eMHHK0B I' Cao6'o,AHhIH 

npHeMHHK 

Tpurrep 

Pnc.4. ErroK~cxeMa TttnnqHoro nocTponTerr.11 co6bITttii. H ,-HN - HCTOqHHKtt; 

II, - IIN - nptteMHHKH 
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0CHOBHLIC napaMC'IJILI u npo6J1eMLI. 

xapaKTepH3YIOTCH pH)].0M napaMeTp0B. 

IlocTpouTenu co6bITHH 

I. 3a,n;epxorn nocTp0HTeJIH co6bITHH paeHa epeMeHH Me)I(,!J.y 

nocTynneHHeM <pparMeHTa co6bITHH Ha BX0)], n0CTp0HTeJ!H co6bITHH u 

<popMHpOBaHHeM ero Ha npueMHHKe. 

2. 3arpy30tIHbIH <paKTOp npe)].CTaBJIHeT co6oii MaKCHMaJlhHYIO ttaCTb 

arperaTHOH non0Cbl nponycKaHHH KOMMyTaTopa, KOTOpaH HCDOJlb3yeTCH 

MH n0CTpoeHHH co6bITHH. 

3. qacTOTa pa6oTbI nocTpOHTenH onpe.n.enHer epeMH, B TetJeHue 

K0Toporo np0HCXO)],HT <popMHpOBaHHe co6bITHH HJIH ero <pparMeHTa. 

4. MaKCHManbHO B03MO)KHaH Ottepe.n.b HtteeK Ha BX0)],ax H BbIXO)],aX 

KOMMYTaTOpHOH CTaHI~HH. 3ra xapaKTepHCTHKa onpe.n.enHeT . eMKOCTb 

He06XO)],HMOH naMHTH Ha BXO)],ax KOMMyTaTopa. 

5. KonutteCTBO BXO)],HbIJLJBbIXO)],HbIX nopT0B. 

Cne.n.yer OTMeTHTb, 'ITO . KOMMyTaTOpHbie CTaHI~HH B OCHOBHOM 

BbmycKaIOTCH )].JIH TeneKOMMYHHKaQHOHHbIX CHCTeM H Il03TOMY B HHX He 

yttHTbIBaIOTCH o.co6eHHOCTH nepe.n.attH .n.aHHblX B 3KCnepnMeHTax no !pH3HKe 

BbIC0KHX 3Hepruii. CyTb npo6neMbl 3aKnIOttaeTCH B TOM, 'ITO )],JIH Ka)I(,!J.oro 

C06bITHH ace HCTOtIHHKH )],aHHbIX MoryT nocblnaTb B 0)1,HO H TO )Ke BpeM>1 

<pparMeHTbl C06bITHH Ha 0)1,HH H TOT )Ke npHeMHHK. B Pe3YJlbTaTe B03HHKaIOT 

3aTOpbI )],a)Ke B cnyttae 6onblIIOH cyMMapH0H nponyCKHOH cnoco6HOCTH 

KOMMYTaTOpH0H CTaHQHH. ,lJ.nH ycTpaHeHHH 3aTopoe. H cocrn3aTeJibHOCTH 

HtteeK npn KOMMYTal..\HH c noM0ll..\bIO _ATM-KOMMYTaTOpoe RD-31-

Konna6opal..\HH npe,n;naraer ncnonb30BaTb .n.ea cnoco6a: Bb1paBHHBaHne 

ttaCTOTbl nocTynneHHH HtteeK Ha BX0)],ax KOMMYTHpyro~eii CTaHQHH (traffic 

shaping) H. K0HrpOnb nOTOKa HtteeK BHyrpn CTaHQHH (internal flow control) 

[2, 5, 7]. IlepBbIH cnoco6 npe.n.nonaraer orpaHHtteHne cpe.n.Heii nponycKHOH 

cnoco6HOCTH TaKHM o6pa30M, tIT06bI cyMMapHaH nponycKHM cnoco6HOCTb 

Ha BXO)],ax npHeMHHKOB He npeBbilllana HOMHHaJlbHOH nponycKHOH 

cnoco6HOCTH BbIXO)],HbIX nopTOB, . " HCKnIOtieHne, no B03MO)KHOCTH, 
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KnaCTepoB TaK, lIT06bI )],aHHble Ha npueMHHKH nocrynann paBHOMepH0. 

,lJ.pyrHMH cnoeaMH, He06XO)],HMO, tIT06bI B Ka)I(,!J.0M coe.n.nHeHHH 

HOMHHanbHaH nponycKHaH cnoco6HOCTb 6bma paBHa 1/N. Ilpn 3TOM 

BbipaBHHBaHHe ttaCTOTbl nocTynneHHH HtteeK 3aKJIIOtiaeTCH B ynpaeneHHH 

noTOKaMH )],aHHblX OT HCTOtIHHKOB: B0-nepBbIX, B KOHrpone CK0pOCTH 

nepe.n.attH HtteeK no OT)],eJlbHbIM BHpTyanbHbIM coe)],HHeHHHM; B0-BTOpbIX, B 

H3MepeHHH BpeMeHHOH 3aBHCHM0CTH BeJIHlIHHbl 3arpy3KH H H3MeHeHHH THna 

KOMMYTal..\HH. Ilpn ncnonb30BaHHH eToporo cnoco6a (internal flow control) 

B cnyttae B03HHKHOBeHHH 3aTopa KOMMyTaTOpHaH CTaHQHH n0CbIJlaeT 

CHrHan HCT0tIHHKY, B COOTBeTCTBHH C KOTOpbIM OH )],0Jl)KeH yMeHblllHTb 

ttaCTOTY nocTynneHHH HtteeK. C QeJlblO nOBbillleHHH 3<p<peKTHBHOCTH 

pa60Tbl nocrpOHTeJ!H co6bITHH M0ryT HCnOJlb30BaTbCH o6a cnoco6a 

0)1,H0BpeMeHHO. 

Mo.n.ML nocrpoHTeJIH .co6L1mii ua 6a1e ATM-TexuoJ1onm (5, 7-12) 

Ha pnc.5 npuee.n.eHa 6noK-cxeMa M0)].eJIH, C03)].aHHOH ua ocHoee 

B0CLMnnopToeoro ATM-KOMMyraTopa c nponycKHOH cnoco6HocTLIO 

155M6HT/c. IlpoTOTHn co.n.ep)KHT ATM-nHTep<peiic (cM. HU)Ke), 

BbmonueHHbIH B crau.n.apTe VME ua ocuoee RISC-npoQeccopa. Ou 

feHepaTOp .a;aHHbIX A™· KOMMyraTop 

TPHffEP 

ATM
mrrep¢eii:c 

TeCTep 

Jlorn'leCKHii: 
ammHJaTop 

Pnc.5. EnoK-cxeMa MO)].eJIH nocTpOHTeJIH co6bITHii 
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HCIIOJib3YeTC.II KaqeCTBe HCTOqHHKOB H npneMHHKOB ,n;aHHbIX. HHTepcpeik 

npe,n;cTaBMeT co6oii 06b1qHyro VME-nnaTy, c IIOMOI.I.\hIO KOTopoii 

peann3yIOTC.II ypoBHH ATM-npoTOKona, AALS, ATM H cpmHqecKHii 

ypoBeHb. ,ll,M 3THX Qeneii HCIIOJib3YIOTC.II cneQHaJIH3HpOBaHHbie 

MHKpocxeMbl. IlpHqeM C IIOMOI.I.\hlO q>H3HqecKoro ypoBH.11 peanH3YeTC.II 

155M6HT/c SDH-npoTOKOJI. ,ll,n.11 nepe,n;aqH ,n;aHHhIX HCIIOJih3yeTc.11 

OJJ:HOMOJJ:OBOe OIITOBOJIOKHO. AHanmaT0p H TeCTOp HCIIOJib3YIOTC.II AM 

KOHTpOM pa60Thl IIOCTpOHTeJI.11 co6bITHH H H3MepeHH.II BHyTpeHHHX BpeMeH 

3a,n;ep)I{KH. KpoMe Toro, B COCTaB npOTOTHIIa BXOJJ:HT nepcoHaJibHblH 

KOMIIbIOTep, BbIIlOJIH.IIIO~Hii cpyHKQHIO reHepaTopa ,n;aHHbIX. 

TipOTOKOJILI U0CTp0HTCJIH · co6blTHH. Ha puc.6 npuBe,n;eHa cTpyKTypa 

11 
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CerMeHTal(H.!l 

Me'IeHne 
npneMHHK0B 

O6o3Ha'leHne VCI 
J:Wi oqepe,n;H0CTH SAR 

CerMeHTal(HSJ AALS 
(MaKCHMYM 64 K6aih) 
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I 

AnnapaT. 

YpoBeHb 
co6bITHH 

YpoBeHh qiparMeHTO 
co6bITHH 

AAL5 - ypoBeHh 

A TM - ypoBeHh 

<l>H3H'IeCKHH 
ypoBeHb 

Cerh 

Peac. 

IlpHBSl3Ka cjlparMeHTOB 
co6hITHH K co6bITlillM 

3aBeprueHtte II0CTp0eHHJI 
co6bITHH 

Peac. qiparMeHTOB 
co6bITHH 

Peac. AAL5 - naKeT0B 

A TM - naKeThI 

IloCJie,n;oaaTenhHhIH 
K0,n; 

Puc.6. CTpyKTypa npoToKona nocTpOHTeM co6bITHii. Peac. -

peacceM6nnpoBaHHe; SAR - cucTeMa acceM6nHpoBaHH.II u 

peacceM6nupoBaHm1; AnnapaT. - annapaTHa.11 qacTh 
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npOTOKOJia IIOCTPOHTeJI.11 C06bITHH. YpOBHH J - 3 .IIBMIOTC.11 CTaH,n;apTHblMH 

AALS, ATM u q>HJH11ecKuii ypoBeHb (SONET/SDH) coornercTBeHHO. 

IlpoTOKOJI AALS HCIIOJih3yeTc.11 AM nepe,n;aqu cpparMeHTOB co6bITHH u 

cny)I{e6Hoii HHcpopMaQHH. KaK OTMe11anocb BhIUie, AALS-crnH,n;apT 

011pe,n;en.11er nepe,n;aqy ,n;aHHhIX 6JIOKaMH eMKOCTbIO 64 K6aiiT. CerMeHTaQH.11 

H peacceM6JIHpOBaHHe ATM-.11qeeK Bbl.IIOJIH.IIIOTC.11 C CIIeQHaJIH3HpOBaHHOH 

MHKpocxeMbI. YpoBeHb "Co6bITH.11" BhIIlOJIH.lleT cpyHKQHIO 061,e,n;HHeHH.II 

BMeCTe cpparMeHTOB ,n;aHHOro C06bITH.II. Ha 3TOM YPOBHe npOHCX0JJ:HT 

cpopMHpOBaHue HeCK0JibKHX C06bITHH OJJ:HOBpeMeHHO B K0HKypeHTHOM 

pe)I{HMe H 011pe,n;en.11erc.11 BpeM.11 OKOHqaHH.11 c6opa ,n;aHHblX AM Ka)K)].oro 

co6b1TH.11. B [12-13] Mo,n;enh_ nocTpouTen.11 co6b1rnii coJ,n;aHa Ha 6a3e ATM

KOMMyTaTopa H 6bICTpbIX pa6oqHx CTaHI.{HH, KOT0pbie HCIIOJib3YIOTC.II 'B 

KaqecTBe HCTOqHHKOB H npHeMHHKOB HHq>OpMaQHH. KpoMe Toro, B COCTaB 

IIOCTpOHTeJI.11 C06b!THH BXOJJ:.IIT TaK)I{e reHepaTop co6bITHH, CHCTeMa 3anycKa 

H KOHTpon.11 Ha ocHoBe ceTH Ethernet . 

TipnMeueuue lp8HCDblOTep0B. BeCbMa nepcneKTHBHhIM HanpaBJieHHeM B 

C03)].aHHH II0CTpOHTeneii co6bITHH .IIBJI.lleTC.11 npHMeHeHHe TPaHCIIbIOTepHbIX 

cereii. O,n;Ha H3 TaKHX CeTeii, B KOTOpoii HCIIOJih3YeTC.II 

BblCOKOIIpOH3B0JJ:HTeJibHblH TpaHCIIhIOTep T9000 H aCCOQHHpOBaHHblH c HHM 

acuHxpoHHhIH KOMMyrnTop Cl04 [14], HMeIOmHii 3a,n;ep)I{KY l MKc H 

nponycKHyro CIIOC06HOCTb 264 M6aiiT/c B o60HX HanpaBJieHH.IIX. 

ATM-cem u pacnpe,n.eJieuuLie CHCTeMLI c6opa u 06pa6011m 

JKCnepnMeHTaJibHblX .IJ.8HHblX. 

KaHaJIOB perucTpaQHH 6y.n;eT 

B 6y,n.ymHx 3KCnepuMeinax KOJIHlleCTBO 

B03pacTaTb. KpoMe Toro, CJI0)KHJiaCb 

TeH)].eHQH.11 B C03)].aHHH pacnpe,n.eneHHhIX CHCTeM perncTpaQHH H o6pa60TKH 

,n.aHHbIX. IlponyCKHa.11 CIIOC06HOCTb TaKOH CHCTeMbI ,D;OJI)KHa COCTaBJI.IITb 

COTHH H 6onee M6aiiT/C. Pa3pa60TaH p.11,n; YCTaHOB0K H pacnpe,n;eneHHblX 

CHCTeM, B KOTOpbIX )].JI.II 11epe,n;a11H .n;aHHhIX Ha 60JibIIJHe paCCTO.IIHH.11 B 
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peanbHOM, . BpeMeHH HCnOJib3YIOTCll CeTH. IJO)KaJiyii, OAHU H3 nepBblX 

yCTaHOBOK, B KOTopoii AJiji o6MeHa. AUHHblMH Me)l{Ay OTAeJibHblMH 

cy6cttcTeMaMH BMeCTO 06.i.neii Marn:cTpaJIH HCnOJib3YeTCll JIOKUJlbHUll ceTh, 

onncaHa B [15]. qaCTb annapaTypbI c AeTeKTopaMn pacnono)l{eHa Ha 

crpaTOCTaTe. ,ll.aHHble Ha 3eMJIIO nepeAUIOTCll C nOMOU\blO paAHOCHrHaJIOB, 

HmpopMUQHll qiopMaTttpyeTCll B BHAe naKeTOB TaK, KUK :no peKOMeHAYeTCll 

B CTaHAUpTe X.25. Ha3eMHUll annapaTypa COCTOHT ' B OCHOBHOM H3. 

nepCOHaJibHbIX KOMilbIOTepoB tt pa6o•mx CTUHQHll, o6beAHHeHHbIX c 

TTOMOI.QblO JIOKaJibHOll CeTH. B [ 16] onttcaHa 6onee coaepmeHHUll ycTaHOBKa, 

B KOTopoii AJiji peaJIH3UQHH npOTOKOJia HCTTOJib3YeTCll cneQHaJIH3HpOBUHHUll 

MHKpocxeMa'. Ha 6a3e 3TOll MHKpocxeMbl nocrpoeH KOHTpOJIJiep, KOTOpblll 

HUXOAHTCll B KU)l{.ll:Oll cy6cttCTeMe. CKopOCTb nepeAa•m AUHHblX COCTaBJilleT 4 

M6ttT/c. HcnoJib30BaHne JIOKaJibHOii certt no3BOJIHeT Ka)l{Aoii cy6cttcTeMe, 

BXOAHtneii B. Ha3eMHYIO qaCTb ycTaHOBKH,, pa6oTUTb He3UBHCHMO OAHU OT 

Apyroii HJIH OTKJIIOqaTbCH OT CeTH B cnyqae He06XOAHMOCTH. KpoMe Toro, 

CHCTeMa JierKO pacurnplleTCH. 

ATM-certt cTaHOBllTCll . HeoneMJieMoii qacTbIO C03AUBaeMbIX 

3KCnepnMeHTaJibHbIX ycTaHOBOK. KaK noKa3aHO B [17, 18], 06beM AUHHbIX 

npH perncrpaQHH H CKOpOCTb HX o6pa60TKH (DAQ - Data Aquisition 

System) MO)l{HO yaenttqHTb, no KpaiiHett M,epe Ha nopH;:i:OK, nyTeM 

ttcnOJib30BUHHll ATM-TexHonorHH. KpoMe Toro, nocKOJibKY cttcTeMa 

nonyqaeTCll pacnpeAeJieHHOH, TTOBbllllUeTCH 3qJqJeKTHBHOCTb 

COTPYAHHqecrna 60JiblllHX KOJIJia6opaQHH: IlOllBJilleTCll B03MO)l{HOCTb 

HCTTOJib30BUTb 06i.ny10 HHqJOpMaQHIO 6e3 He06XOAHMOCTH KOnHpOBUHHll 

AUHHblX; : AUHHbJe nocrynaIOT B peaJibHOM BpeMeHH, npaKTHqecKH 

He3aBHCHMO OT paCCTOllHHll AO ycKOPHTeJIH H OT KOHeqHbIX TTOJib30BaTeneif ;, 

nOllBJllleTCll B03MO)l{HOCTb KOHTµOJIHpOBUTb pa6oTy ycTaHOBKH B pe)l{HMe 

YAaJieHHOro AOCTYTTU; npOBOAHTb ' BHAeOKOHqiepeHQHH ·. H Tel<yI.Qee 

o6cy).K.l].eHHe nonyqaeMblX pe3yJibTUTOB; B 6yAyI.QeM TTOHBHTCH B03MO)l{HOCTb 
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npoBe,n;eHHH 3KcnepttMeHTOB 6e3 npucyTCTBHH <pH3HKOB Henocpe,D;CTBeHHO Ha 

3KCnepuMeHTaJibHOU ycTaHOBKe. 

B paMKax HaQHOHaJibHOii ceTu SURFnet (roJIJiaH,ZJ;m1) peruiu3yeTcsi 

npoeKT "Y,n;ruiettttaH cucTeMa perncTPaQHH, o6pa6orim u aHaJIH3a 

<pH3H'leCKOU HH<pOpMaQHH.11 B COCTaB pacnpe,n;eneHHOU ceru c6opa ,n;aHHblX 

no coCTOHHHIO Ha 1996 r. BXO,ZJ;HT na6opaTopusi BaH rpaacpa (YTpexr), 

,n;eTeKTop GANIL (<I>paHQHH) u HeiiTpOHHbltt KaJiopuMeTp (AMCTep,n;aM). 

Cne,n;yIOI.I.\HM 3Ta0OM pa3BHTHH npoeKTa 6y,n;eT BKillO'leHlte B 061.I.\YIO CeTb 

ycTaHOBKH ,ZJ;nH uccne,n;oBaHusi nna3Mbl u o6ecne'leHue CBH3H c U:EPHoM [ I 9] 

(puc.7). 

TaKHM o6pa30M, ucnonb30BaHue ATM-TexHononm u MOI.I.\HbIX 

pa60'IHX CTaHQHU HBilHeTCSI BeCbMa nepcneKTHBHblM B 3KCnepHMeHTaJibHOU 

<pH3HKe. O,n;HaKO B TaKHX CeTHX Heo6xO,ZJ;HMbl MHOroypOBHeBbie CHCTeMbl 

ynpaBneHHH B CBSl3H' C Heo6xo,n;HMOCTblO nepe,n;a'IH pa3HOpO,D;HbIX 

MYilbTHMe,ZJ;HUHblX 0OTOKOB ,n;aHHb!X H MH HCKillO'leHHSI 3aTopoB, KOTOpble 

pe3KO CHH)l(aIOT 3cpcpeKTHBHOCTb CHCTeMbl [20]. 

CnncoK JIHTepaTYJ)LI 

I. Bu P. Le Du. Requirements for Future Experiments. In: Proc. of the 

Workshop " Applied of ATM in High Energy Physics". Paris 21-22 sept. 

1998. P.13-23. 

2. Cristiansen J., Dufey J.P., Letheren M. et al. The "Nebulas" (RD-31) 

project. In: Proc. of the Int. Conference RTD'94. JINR, Dubna, Russia, 

June 27-July I, 1994. P. 299-310. 

3. KoroB B.M., HHKHTIOK H.M. ATM-rexHonornsi. Coo61.I.\eHHe OIUIH. 

PM-99-13. .[(y6aa 1999. 

4. Ha3apoB A.H., CnMOHOB M.B. A TM: TexHonornH BhICOKOCKopocTHhIX 

ceTeu. H3-BO 3KO-TPEH.[(3. MocKBa, 1998, 234 c. 

16 

5. Calvet D., Djidi K., Du Le et al. A Study of Performance Issues of the 

ATLAS Event Selection System Based on A TM Switching Network. 

IEEE Trans. on Nuclear Sci. 1996. V. 43. No. I. P. 90-98. 

6. Ma petty L. Architecture of Future Data Acquisition Systems. I 992 

CERN School of Computing. CERN 93-03. Geneva, 1993. P. 237-335. 

7. Costa M., Dufey J.P., Letheren M. et al. ATM-Based Event Building. 

ATLAS Internal Note. DAQ-No-24. Geneva, I 994. 

8. Letheren M., Christiansen J., Mandjavidze I. et al. An asynchronous 

Data-Driven Event-Building Scheme Based on ATM Switching Fabrics. 

IEEE Trans. on Nile!. Sci. 1994. V. 41. No. I. P. 257-266. 

9. Costa M., Dufey J.P., Letheren M. et al. An ATM-Based Event Builder 

System. In: Proc. First Workshop on Electronics for LHC Experiments. 

Lisbon, sept. I 1-15, 1995. P. 340-344. 

10; Costa M., Dufey J.P., Letheren M. et al. Lessons from ATM-Based 

Event Builder Demonstrators and Challenges for LHC-Scale System. In: 

Proc. Second Workshop on Electronics for LHC Experiments. Balatcinfured, 

Hungary, sept. 23-27, 1996. P. 208-214. 

I I. Costa M., Dufey J.P., Letheren M. et al. Results from an ATM-Based 

Event Builder Demonstrator. IEEE Trans. on Nucl. Sci. 1996. V.43. 

No.3. P. 1814-1820. 

12. Calvet D., Hubbard R., Huet M. et al. Operation and performance of 

ATM-Based Demonstrator for Sequential Option of the ATLAS Trigger. 

IEEE Trans. on Nucl. Sci. 1998. V.45. No.4. P. 1793-1797. 

13. Cal vet D. Evalutions of A TM for the ATLAS Trigger and Data 

Aquisition System. In Proc. of the Workshop "Application of ATM in High 

Energy Physics." Paris 21-22 sept. 1998. P. 2/16-16/16. 

14. Dobinson R.W., Francis D., Heeley R. et. al. Triggering and Event 

Building Results using the Cl04 Paket Routing Chip. Nucl. Instr. and 

Methods. 1996. V. A376. No. I. P. 59-66. 

I 5. Imori M., Yoshimura K., Ueda I. et al. A Remote Console System for 

17 



Ballon-Borne Experiment. IEEE Trans. on Nucl. Sci. 1992. V. NS-40. No. 

4. P.913-915. 

16. Imori M., Yoshimura K. Ueda I. et al. A Local Network Integrated into 

a Ballon-Borne Apparatus. Nucl. Instr. and Methods. 1998. V. A414, No.I. 

P.194-204. 

17. C.Th.A.M. de Laat, Kuijer P.G., Othuis H.P. et al. A Distributed Data 

Aquisition System by ATM Networks a Pilot Study. IEEE Trans. on Nucl. 

Sci. 1996. V. 43. No. I. P. 123-127. · 

18. C.Th.A..M. de Laat, Kuijer H.P., Othius H.P. et al. Experimences with 

the Application of LAN Emulation in a Data Acuisition System. IEEE 

Trans. on Nucl. Sci. 1997. V. 44. No. 4. P. 1635-1638. 

19. Andree H.M.A., Habets J., Koopmans M. et al. Virtual Control Room, 

the "REMOT'' Project, Networking Pilot Studies. IEEE Trans. on Nucl. Sci. 

1998. V. 45. No. 4. P.1999-2003. 

20. Nomachi M., Sygaya Y., Togawa H. et al. Performance Measurement of 

Mixed Data Acuisition and LAN Traffic on a Credit-Based Flow-Controlled 

ATM Network. IEEE Trans. on Nucl. Sci. 1998. V. 45. No. 4. P. 1854-1858. 

PyKonHCb nocrymma B HJLtaTeJlbCKHH OTi:ten 
21 ceHT.si6p.si 1999 rona. 

18 


