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06pa60TKa aaHHUX B 3KCITepHMeHTax no ¢H3HKe BUCOKHX 3HeprHH 

(~B3) rrpOH3BOaHTCH 60JibWHMH KOJIJieKTHBaMH c ITOMO[UbID 

pacrrpeaeneHHUX BUqHCJIHTeJibHUX CHCTeM. ~ COCTaB rrocneaHHX BXOaHT 

pa3JIHqHue 3BM, rrpoueccopHue ¢epMu, ycTpOHCTBa MaCCOBOH rraMHTH c 

po6oTaMH H rpa¢HqecKHe pa6oqHe cTaHUHH, 061,eaHHHeMue B eaHHUH 

BUqHCJIHTeJibHUH KOMrrneKc noKaJibHUMH H rno6aJibHUMH ceTHMH rrepeaaqH 

aaHHUX, BcneacTBHe 3Toro rrpH ITJiaHHpOBaHHH BUqHCJIHTeJibHUX 

l pecypcoa. KOTOpue noTpe6yIDTCH anH o6pa60TKH 3KCrrepHMeHTaRbHUX 

aaHHUX, Heo6'xoaHMO yqHTUBa Tb WHpOKHH Kpyr BOITpOCOB, CBH3aHHUX, 

KaK C B03MOlKHOCTHMH caMoro KOMITneKca·, TaK H ero pa60TOH. . K HHM 

OTHOCHTCH BIIqHCJIHTeJibHUe MOIUHOCTH, MaccoaaH rraMHTb, Tpe6oBaHHH K 

ycTpOHCTBaM BBoaa / BUBoaa, opraHH3aUHH, aocTyrr H xpaHeHHe 

orpoMHUX o6ieMOB aaHHUX, o6MeH HH¢0pMauHeH ,MeJKay yqac,HHKaMH 

KOJIJia6opauHH H T.rr. 

~JIH MoaenHpOBaHHH rrpoueccoB 6¢¢-JiaHH o6pa60TKH aaHHUX 

6ucTporo ITOHCKa HYlKHUX MaTepHanoB, Heo6xoaHMUX anH rrpHHHTHH 

peweHHH, H rrpoaeaeHHH pacqeTOB Ha OCHOBe 6~3 aaHHUX, 3HaHHH, 

3JieKTPOHHUX Ta6JIHU H apyrHX rrporpaMMHUX cpeacTB Ha TT3BM THrra 

IBM PC/AT 6una pa3 pa6oTaHa HHTeJI.JieKi'yaJihHaH CHCTeMa rroaaeplKKH 

rrpmrnTHH peweHHH ( cnnP) COMEX /1, 2/ B KOMITbIDTepHOH MoaenH 

3JieKTpOHHoro 3KcrrepHMeHTa. cnnP COMEX BXOaHT B COCTaB 

rrporpaMMHoro o6ecrreqeHHH aBTOMaTH3HpoaaHHoro pa6oqero MecTa 

(APM) /3/ B pacrrpeaeneHHOH CHCTeMe o6pa60TKH 3KCrrepHMeHTaRbHUi 

aaHHUX H HCITORh3yeT anH peweHHH 3aaaq ero HH¢0pMaUHOHHOe 

o6ecrreqeHHe H apyrHe KOMITOHeHTU. 

McxoaHUMH aaHHUMH aJIH cnnP COMEX HBJIHIDTCH rrporpaMMa Hayqeux 

HCCJieaoaairnH 3KC~epHMeHTa, coaepJKamaa, B qacTHOCTH I KOJIHqecTBO 

co6u'rH8, rroaneJKaml-ix o6pa6oTKe, H _ HeKoTopue aamiue o HHX, a TaKJKe 

qHCJIO yqacTHHKOB H3 OCHOBHoro ueHTpa, perHoHaJibHUX ueHTpOB, 

HHCTHTYTOB H T, a. , . a pe3yJibTaTOM ...; KOH¢HrypaUHSI llllqHCJIHTeJibHOH 

'CHCTeMU ana 0¢¢-JiaHH o6pa60TKH aaHHUX C yKa3aHH_eM rrapaMeTpOB 

CTOHMOCTH H rrepeqeg o6opyaoBaHHSI. 

B aaHHOH pa6oTe paccMaTpHBaeTCSI MeToaHKa MO~eJIHpOBaHHH · 



npouecca o¢¢-naflH
1

o6pa6oTKH naHHllX 3neKTpOHHoro 3KcnepHMeHTa B 

~B9 c noMomhID cnnP COMEX nnH npoBell~HHH oueHOK BllqHcnHTenhHllX 

pecypcoB H Bll6opa onTHManhHOH KOMnhIDTepHOH cpenu. 

1. cxeMa peweHHH 3anaqH 

nepBllM waroM Ha nyTM peweHHH 3TOH 3al{aqH HBnHeTCH oueHKa 

Tpe6yromeHCH BllqHcnHTenhHOH MOmHOCTH H pecypcoB BHewHeH naMHTH. 

Ha OCHOBe 3THX naHHllX oueHHBaeTCH CTOHMOCTh Tpe6yromerocH nnH 

"o¢¢-na8H o6pa60TKH" naHHllX KOMnhIDTHHra. IlOCKOnhKY nocnel{HHH 

3aBHClfT OT KOHKpeTHOH opraHH3aUHH 3Toro npouecca, TO 

uenecoo6pa3HO cHaqana paccMOTpeTh Bee HMeIDmHecsr MonenH c TeM, 

qTo6u Bu6paTh H3 HHX HaH6onee nonxonsrmyro nnsr naHHllx KOHKpeTHux 

,YCnOBHH. oueHHB B nepBOM npH6nHmeHHH Tpe6yromtteCH BUqHcnttTenhHUe 

MomHoCTH, o6beM MaCCOBOH naMHTH, qHcno HOCHTeneH HH¢0pMaUHH, 

Tpe6oBaHHH K ycTpOHCTBaM BBOlla / BUBOl{a H HX OpHeHTHpOBOqHyID 

CTOHMOCTh, HyKHO onpenenHThCH C npHHUHnttanhHUMH BonpocaMH: rne 

npoH3B9llHTh peKOHCTPYKUHID co6llTHH H ¢opMHpoBaTh Master DST, KaK 

o6ecneqHTh aHanH3 3KcnepHMeHTanhHllX naHHUX. 

BnoK-cxeMa npouecca oueHKH BUqHcnHTenhHUX pecypcoB nnsr 

3neKTpOHHoro 3KCnepHMeHTa, pa3pa6oTaHHaH C yqeTOM B03MOKHOCTH ee 

nporpaMMHOH peantt3aUHH, npttBeneHa Ha pttc.1. 

Ha HaqanhHOM 3Tane nonh30BaTenh 3HaKOMHTCH C MeTonaMH oueHKH 

BUqHcnHTenhHUX pecypcoB. nnsr 3Toro COMEX o6ecneqHBaeT eMy 

nocpel{CTBOM 

conepmameMy 

MeHID llOCTyn K 

TeKCTOBUe ¢aflnu 
HH¢opMaUHOHHOMY o6ecneqeHHID APM, 

C pa3HOo6pa3HOH HH¢opMautteH 0 

neTeKTOpax, MOnensrx o6pa60TKH H T:n .• 3neKTpOHHUe Ta6nHUU C 

npHMepaMH peweHHH 3anaq TaKoro THna H 6a3U naHHllX KOMnhIDTepHoro 

o6opynoBaHHH. 

3aTeM Heo6XOllHMO 3anaTh CHCTeMe HCXOllHUe naHHUe. K HMM 

OTHOCHTCH [1]: 1) rpa¢HKH Ha6opa tt o6pa6oTKH co6uTHH (peanhHUX H 

MonenHpOBaHHUX); 2) COOTHOWeHHe Memny none3HllMH H ¢0HOBllMH 

co6uTHHMH; 3) cpellHHe BpeMeHa cqeTa none3HllX, ¢0HOBUX H 

HCKyCCTBeHHUX. co6uTHH, B~nroqag BpeMeHa reHepauHH co6UTHH no 

nonHOH H qaCTHqHOA cxeMaM ("nonHoe" H "6llCTpoe" MOHTe-Kapno); 4) 

cpenHHe pa3Mepu Bcex THnOB co6uTHA Ha ¢aAnax HCXOl{HUX naHHUX H 

pe3ynhTaTOB (DST); 5) HepapxttqecKaH CTPYKTypa ¢aAnoB cyMMapHUX 

pe3ynhTaTOB (DST) H qacTOTa o6pameHHH K pa3nHqHUM DST; 6) qHcno 

¢H3HKOB; 7) qJiCRO KOMaHll ¢tt3HKOB; 8) apyrtte BenHqHHU, 
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He06XOllHMUe llnH MonenHpoBaHHH, HanpHMep, 

"npoCMOTpa" OllHOro rHra6a8Ta DST, 3aTpaTll 

o6ecneqeHHe HHTepaKTHBHOH pa60Tll OllHoro ¢H3HKa 

cpenHee BpeMH 

BpeMeHH CPU Ha 

H T.Jl. 

OnpeneneHHe HCXOllHllX naHHllX: 

- 3HaKOMCTBO c MeTOllHKOA oueHKH 

- oue11Ka BllqHcnHTenhHUX MOmHOCTeA H o6teMOB HH¢opMaUHH: 
a)-Ha OCHOBe naHHllX H3 aHanorHqHUX 3KcnepHM8HTOB 
6)-HCXOllH H3 q:ncna co6llTHA, cpenHHX-BpeMeH cqeTa 

co6llTHH, cpellHHX pa3MepOB Bcex THnOB co6UTHA tt T.Jl. 

I 
MonenHpoBaHHe_pa3nHqHux_BapttaHTOB: 

- pacnpeneneHtte 3anaq no ypoBHHM KoMnhIDTepeoro KOMnneKca, 
HanpttMep,Bu6op 9BM nnH peKOHCTPYKUHH C06UTHH, MonenHpOBaHHH, 
¢H3HqecKoro aeanH3a H T.n. 

- MeTOllHKa. pa6oTll Ha 0°CHOBe 6onhWHX 9BM HRH network 
workstation C· yqeTOM HMeIDmHXCH KOMnhIDTepux pecy pc OB 

- opraHH3aUHH xpaHeHHH H nocTyna K ~aHHLIM (Raw data, Master 
DST H' T.ll.) 

- Tpe6oBaHHH.K ceTHM nepenaqH naHHLIX 

I 

I Buoop onTHManhHOro BapHaHTa KOMnhIDTepHoA 

I CHCTeMU 3KCnepHMeHTa 

I 

I npoBepKa peweHHH I 
PHC.1.BROK-CXeMa npouecca oueHKH BUqHCRHTeRhHLIX pecypcoB 

Li. 
OCHOBHLIX 

Bu6op 
3anaq, 

MOl{eRH 

B TOM 

BL!qHCRHTeRhHOA 

qttcne llRH 

(¢0PMHpoBaHHH Master DST),· aHaRH3 naHHUX. 

3nech B03MomHu llBa nonxona: 

CHCTeMU llnH 

peKOHCTPYKUHH 

peweHHH 

C06UTHM 

1. 06pa60TKa HCXOllHUX naH~UX npOH3BOllHTCH KaK B OCHOBHOM,TaK 

H B llpyrHx ueHTpax,. o6nal{aIDmHx llOCTaToqHUMH llnH 3Toro 

BL!qHcnHTenhHUMH pecypcaMH. · B 3TOM BapHaHTe Heo6XOllHMO CHaqana 

pa3ocnaTh HCXOllHL!e naHHL!e llRH peKOHCTPYKUHH B ueHTpu-yqacTHHKH 

KORna6opaUHH. 3aTeM Bee nonyqeHHL!e B HHX DST co6HpaIDTCH B 

OCHOBHOM ueHTpe nnsr ¢0pMHpOBaHHH Master DST, C KOTopoA KOMaHllU 

¢H3HKOB 6YllYT OT6ttpaTh naHHUe Ha CBOH Team DSTs llnH naRbHeAweA 

pa6oTu. IlpH 3TOM BaKHO o6ecneqHTh HlleHTH4HOCTh nporpaMM 

o6pa60TKH H ·HCDORh3yeMUX llRH peKOHCTpyKUHH KOHCTaHT .· 3Ta 

KoHuenuusr 6una npellno•eHa B 1988 roay /4/, Korna 6onhwue 9BM 
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6un1:1 OCHOBHUM 
a rpa¢1:1qecK1:1e 

Buq1:1cn1:1TenbHUM pecypcoM B ~1:131:!Ke BUCOKl:IX 3Hepr1:1n, . ' 

pa6oq1:1e CTaHUl:!1:!-pa6oq1:1M l:IHCTpyMeHTOM ~1:131:!KOB rrp1:1 
aHan1:13e naHHUX, rrepeKaq1:1BaeMUX Ha Hl:IX 1:13 ycTpOHCTB MaCCOBOH 
rraMHTl:I. 

BUCOKa. 
M, KpOMe Toro, CTOl:IMOCTb KOMITbIDTl:!Hra 6una nocTaToqHo 

TaKott rronxon 06ecrreq1:1Ban 6onee paBHOMepttoe pacrrpeneneH1:1e 

¢1:!HaHCOBUX 3aTpaT Ha KOMIThIDTl:!Hr Memny yqacTH1:1KaM1:1 Konna6opau1:11:1. 

2. noHBneH1:1e B rrocnenyIDnme ronu nocTaToqHo nerneBux 

BUq1:1cn1:1TenbHUX Cl:ICTeM Ha 6a3e Ml:!KpOKOMITbIDTepoB 1:1 B03MOmHOCTb 

l:ICITORb30BaHlrn l:IM8IDIUl:IXCH B na6opaTOpl:IHX 6onhllil:IX 3BM C BUCOKl:IMl:I 

cKopocTHMl:I KaHanoB BBona~BuBona co3nan1:1 ycnoB1:1H nnH 6ucTporo 
rronyqeHl:IH Master DST B KBa31:1 OH-nattH pem1:1Me. B 3TOM Bap1:1aHTe 

rrpouecc ¢opM1:!poBaHl:IH Master DST rrp01:13BOnl:ITCH B OCHOBHOM ueHTpe, 
3necb me rronyqaIDTCH 1:1 ny6n1:1pyIDTCH pa3n1:1qHue Tl:IITU DST, 

l:ICITORh3yeMue, 

Konna6opau1:11:1 

B Konna6opau1:11:1 nnH ¢1:131:1qecKoro aHan1:13a. YqacTHl:IKl:I 

rronyqaIDT HymHue naHHUe rryTeM KOITl:lpOBaHl:IH Ha 

Hoc1:1Ten1:1 1:1n1:1 rrepecunKl:I rro KattanaM CBH31:1. B 3TOM cnyqae , BCTaeT 

BOnpoc O BU6ope KOMITbIDTepHUX Cl:ICTeM nnH peKOHCTpyKUl:!1:1 co6UTl:IH 1:1 

aHan1:13a naeeux KaK "Buq1:1cn1:1TenhHUX 3neMeHTOB" 3Kcrrep1:1MeeTanhHOH 

ycTaHOBKl:I 1:1 l:IX BKnIDqeHl:IH B o6IUyID euq1:1cn1:1TenhHYID l:IH¢pacTpyKTYPY 
OCHOBHOro ueHTpa. Heo6xon1:1Mo TaKme 06cyn1:1Th eonpocu, CBH3aeeue c 

BU6opoM TeXHl:IKl:I nocTyna K 

nocTyrra K ¢annaM (raw 

naHHUM, BKnIDqaH opraHl:!3aUl:IID xpaHeHl:IH 1:1 

data 1:1 DST), earrp1:1Mep, Ha OCHOBe 

CTpaTer1:11:1, l:ICITORh3YIDIU8HCH B 3KCnep1:1MeHTax ALEPH /5/ 1:1 L3 /6/. 

PaccM0Tp1:1M 3TOT nonxon ea rrp1:1Mepe 

naeeue, rronyqaeMue neTeKTopoM ALEPH ea 

3KCrrepl:IM8HTa ALEPH. 

6onblliOM 3neKTpOH-

n 03HTPOHHOM Konnat\~epe UEPlla' o6pa6aTUBBIDTCH B HeCKORbKO CTan1:1tt 
ea ea1:16onee nonxonHIUl:IX nnH 3Tl:IX uenett KOMIThIDTepeux c1:1cTeMax. 

Cl:lcTeMa c6opa naeeux (VAX-KnacTep) nepecunaeT ¢aftnu 1:1cxoneux 
naHHLIX (raw data files) qepe3 nByxrropTOBLie n1:1cK1:1 ea c1:1cTeMy nnH 

peKOHCTPYKUl:!1:1 co6LITl:IH (Local Area VAX cluster), Ha3UBaeMyID 

Falcon. Pe3ynhTaTU peKOHCTPYKUl:!1:1, 
attan1:13a, nepenaIDTcHqep~3 Ethernet ea 

roToBue nnH ¢1:131:1qecKoro 

n1:1CKl:I CERN IBM 3090/600 1:1 

ALEPH Off line VAX cluster. n1:1cK1:1 IBM MOryT TaKme l:ICITORb30BaTbCH 

CERN CRAY XMP/48. Ha IBM rrp01:13BOnl:ITCH cmaTl:le naHHUX, l:IX 

Knacc1:1¢1:1Kau1:1H 

pacnpocTpaeeHl:IH 

1:1 3an1:1cb ea KapTp1:1nm1:1 nnH xpaeeHl:IH 1:1 

cpen1:1 yqacTHl:IKOB Konna6opau1:11:1. YrrpaBneene 

rrpoueccoM nB1:1mee1:1H naHHUX Memny pa3n1:1qeuM1:1 Cl:ICTeMaMl:I nonHOCTbID 

·aBTOMaTl:!31:!pOBaHO 1:1 IT03BOnHeT nonyqaTb pe3ynhTaTLI peKOHCTPYKUl:!1:1 
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nnH ¢1:131:1qecKoro aHan1:13a qepe3 HeCKORhKo qacoB nocne 1:1x nonyqeHl:IH 
Cl:ICTeMott c6opa naHHUX. nnH ITOBTOpHOH o6pa60TKl:I .naHHLIX nocne 
BBeneHl:IH ycoeeprneHCTBOBaH1:111 B anropl:ITMU 1:1 YTOqHeHl:IH 3Haqeu1:111 
KOHCTaHT B KaqeCTBe cepBepa naHHUX IlpHMeHH8TCH CERN CRAY, 

06ecnequBaIDm1:111 nocTyrr Falcon K neHTaM ucxonHux naHuux. nnH 

opraH1:13au1:11:1 ¢1:131:1qecKoro aHanu3a naHHLIX B HHTepaKTl:IBHOM pem1:1Me B 
"BUqliCRl:!TeRbHOH cpene" 3KCrrep1:1MeHTa l:IM88TCH ,npyro11 VAX- KmicTep 
/7/. 

TaK1:1M o6paioM, np1:1 op1:1eHTau1:11:1 ua 3TY Monenh ueo6xonnMo: 

1) onpenen1:1Tb B11q1:1cnnTenbHUH pecypc u KOH¢1:1rypau1:1ID 
BLiq1:1cn1:1TeRbHOH nonc1:1cTeMu nnH peKOHCTpyKUl:IH C06UTHH; 2) 

onpenenHTh Buq1:1cn1:1TenhH1111 pecypc u KOH¢urypau1:1ID rroncucTeMu nnH 

l:IHTepaKTHBHoro auan1:13a naHHux; 3) l:ICITORb30BaTb B03MOmHOCTl:I 
BUql:ICRl:!TeRbHOro UeHTpa nnH oprau1:13au1:1u neumeHl:IH ITOTOKOB 

HH¢OpMau1:11:1, xpaHeHHH H pacrrpocTpaHeHl:IH HH¢OpMau1:1u, a TaKMe 
6UCTporo ITOl:ICKa HYMHLIX naHuux. 

Mcxo.nH 1:13 BU6paHHOH 
BUpa6aTUBaIDTCH Tpe6oBaHHH K 

naHHUX, KOTopaH .nonMHa 6y neT 

Monen1:1 "0¢¢-na11H 06pa60TK1:1", 
xapaKTep1:1cT1:1KaM ceTu nepenaq1:1 

cB~3aTb Buqucn1:1TenhHue u,eHTpu 1:1 
KOMITbIDTepu Konna6opauu1:1 B l:IHTerp1:1poBaHHYID B~ql:ICRHTenbHYID 

Cl:ICTeMy. nnH npoeepKl:I noCTOBepuocTH nonyqeHHUX pe3ynhTaTOB 
rrpennaraeTCH cpaBHl:!Tb RX C l:IM8IDIUl:IMl:ICH B Rl:!TepaType .naHHUMl:I 0 
BUqliCRl:!TenhHUX Cl:ICTeMax T1:1n1:1quux 3Kcnep1:1MeHTOB B 6nl:!3KOH K 
paccMaTp1:1BaeM011 06nacT1:1. 

2. 06m1:1e ITPl:IHUl:!IlU npoeKTHpoBaHl:IH KOMIThIDTepHoro KOMITReKca 
.nnH 06ecneqeH1:1H o6pa6oTKl:I 3KcnepuMeHTaRbHUX .naHHUX 

KOMITbIDTepHUH KOMrrneKc rrpe.ncTaBnHeT co6011 COBOKynHOCTb 
B3al:IMOCBH3aHHUX TeXH1:1qecKHX H nporpaMMHUX cpe.ncTB. B npouecce 

ero rrpoeKTHpoBaHHH cnnP COMEX pa6oTaeT B .nBa 3Tarra: Bu6op 

rrpenBapuTeRbHoro o6mero COCTaBa C HCITORb30BaHHeM 3KcrrepTHUX 

oueHoK 1:1 onpeneneHue OKoeqaTenhHoro cocTaBa KOMilh~TepHoro 
KOMITReKca. KaK crroco6 perneHHH 3anaqu cnnp COMEX, B OCHOBHOM, 
HCIT0Rb3 yeT THITOBOe rrpoeKTHPOBaH1:1e. 

OCHOBHUM ITPHHUl:IITOM C03naHl:IH KOMITbIDTepHoro KOMnneKca 
HBRH8TCH rrpueuun MonynhHOH CTpyKTypu 

KOMnneKca (IlTK) Ha 6a3e cepHHHO BurrycKaeMUX YHH¢1:1u1:1poBaHHUX 
TeXHHqecKHX 1:1 nporpaMMHLIX cpencTB BUq1:1cn1:1TeRbHOH TeXHl:IKl:I C 
Ilpl:!MeHeHl:leM CTaHnapTHUX anrrapaTHO - nporpaMMHUX l:IHTep¢e11coB. nTK 

rrporpaMMf!O - TexH1:1qecKoro 
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npeacTaBJIReT co6ol1 B3aHMOCBR3aHHYID COBOKynHOCTb TeXHHqecKoro 

(TO) H o6w,ero nporpaMMHoro cno) o6ecneqeHHR. cpaBHeHHe BapHaHTOB 

BUnOJIHReTCR C IlOMOmbID MaTeMaTHqecKOH MO)leJIH npHHRTHR pemeHHR no 

KpHTepHID 3¢¢eKTHBHOCTH, B HameM cnyqae 3TO - COOTHomeHHe 

xapaKTepHCTHKa/ CTOHMOCTb. BuqHCJIHTeJibHUe cpeJlCTBa, Heo6XOJlHMUe 

JlJIR pemeHHR 3a)laq o6pa60TKH 3KcnepHMeHTaJibHUX )laHHUX, HaH6onee 

3¢¢eKTHBHO nonyqaIDTCR nyTeM nocTpoeHHR MHoroMaWHHHUX KOMnJieKCOB 

C HepapxHqecKOH HJIH ceTeBOH CTPYKTypol1. Euna HCITOJib30BaHa 

TeXHHKa pa3)leJieHHR co6UTHH JlJIR onHcaHHR He3aBHCHMUX TpaH3aKUHH 

("transactions"), KOTopue cymecTBYIDT B CHCTeMe. 

KJIIDqeBOH MOMeHT B ITOCTpOeHHH OT06pal!CeHHR MHOl!CeCTBa 

Tpe6oBaHHH K KOMnbIDTepHOMY KOMnJieKcy - nporH03HpOBaHHe 

napaMeTpOB 6yaymel1 pa6oqel1 Harpy3KH Ha nTK Ha ocHoBe aHaJIH3a 

HMeIDmHXCR npoeKTHUX pemeHHH no MaTeMaTHqeCKOMY, HH¢0pMaUHOHHOMY, 

nporpaMMHOMY H TeXHHqecKOMy o6ecneqeHHID, a TaKl!Ce c yqeTOM 

HMeIDmHXCR )laHHUX O CHCTeMax - aHanorax. ~OpMHpoBaHHe Tpe6oBaHHH 

K xapaKTepHCTHKaM nTK 

¢0pMaJIH3aUHH. OCHOBHUMH 

RBJIRIDTCR: 1) OT06pal!CeHHe 

B HaHMeHbllieH CTeneHH 

MOMeHTaMH ¢opMHpoBaHHR 

TeXHHqecKHX Tpe6oBaHHH 

noaaaeTcR 

Tpe6oBaHHH 

K IlTK BO 

MHOl!CeCTBO JlOITYCTHMUX 3HaqeHHH xapaKTepHCTHK IlTK. OcymecTBJIReTCR 

B HeCKOJibKO 3TanoB: ¢opMHPYIDTCR CHCTeMHUe Tpe6oBaHHR K nTK; 

3aTeM OHM 

CHCTeMHUX 

JleKoMno3HPYIDTCH; aanee Ha 

Tpe6oBaHHH ~OpMHPYIDTCR 

OCHOBe )leKOMn03HpOBaHHUX 

JIOKaJibHUe Tpe6oBaHHR K 

xapaKTepHCTHKaMH nTK; 3aTeM JIOKaJibHUe Tpe6oBaHHR ¢opMaJIH3YIDTCR B 

BH)le HeqeTKHX MHOl!CeCTB, onpeaeneHHUX Ha MHOl!CeCTBax 3HaqeHHH 

xapaKTepHCTHK nTK; 2) JlOJil!CHU 6UTb onpeaeneHU COCTaBU TeXHHqecKHX 

Tpe6oaaHHH, o6mecHCTeMHUX H JIOKaJibHUX Tpe6oBaHHH K nTK, a TaKl!Ce 

COOTBeTCTBHR Mel!CJlY Tpe6oBaHHRMH CMel!CHUX ypoBHel1 H Mel!CJlY 

JIOKaJibHUMH Tpe6oBaHHRMH H xapaKTepHCTHKaMH nTK; 3) cneayeT 

yqHTUBaTb, qTo OTo6pal!CeHHe MHOl!CeCTBa TeXHHqecKHX Tpe6oaaHHH BO 

MHOl!CeCTBa nonycTHMUX 3HaqeHHH xapaKTepHCTHK nTK ocymecTBJIReTCR 

qepe3_3anaqH, pewaeMue a cHCTeMe. 

npn C03)laHHH H 3aHMCTBOBaHHH 

o6ecneqeHu Tpe6oaaHHR, BUTeKaIDmne 

KOMnOHeHT TO JlOJil!CHU 6UTb 

H3 CJieJlyIDmHx o6mecHCTeMHUX 

npHHUHnoa: CHCTeMHoro e)lHHCTBa, pa3BHTHR, COBMeCTHMOCTH, 

CTaHJlapTH3aUHH. 3TO 03HaqaeT He06XOJlHMOCTb' C03)laHHR TO Ha 6a3e 

cepHHHUX cpeJlCTB auqHCJIHTE!JibHOH TeXHHKH o6m,ero Ha3HaqeHHR, T.e. 

"open environment for computing" /8/, c MHHHMaJibHUM 
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TeXHHqeCKHX cpe.l{CTB (TC), 
HCITOJib30BaHHeM cneuHaJIH3HpoBaHHUX 

npHMeHeHHe KOTopux JlOJil!CHO 6UTb TeXHHqecKH H 3KOHOMnqecKH. 
onpaB.naHo. TeXHHqecKoe o6ecneqeHHe BKJIIDqaeT B ce6R cne.nyIDmHe 

¢YHKUHOHaJibHUe rpynnu TeXHHqecKHX cpe.ncTB: npoueccopoB, BHeWHHX 

3aITOMHHaIDmHx ycTpOHCTB, ycTpOHCTB BBO.!la/BUBO.!la, ycTpOHCTB 
. . 

nepe.naqH JlaHHUX. Kal!C)laR ¢YHKUHOHaJibHaR rpynna BKJIIDqaeT B ce6R 
HeCKOJibKO 

Mo.nynel1 , 
3KCITJiyaTaUHOHHUMH H ¢YHKUHOHaJibHUMH xapaKTepHCTHKaMH. 

THITOB arperaTHUX OTJIH4aDmHXCR 

Bu6op KOH¢HrypaUHH TeXHHqecKHX cpe.ncTB He06XO.!lHM .!l~R 

COKpameHHR paccMaTpHBaeMoro MHOl!CeCTBa aapHaHTOB opraHH3aUHH nTK · 

3a cqeT HCITOJib30BaHHR MHOroypOBHeBol1 CXeMu ripHHRTHR pemeHHH. 

npouecc npoeKTHpoaaHHR npeJl'J,RBJIReT cnenyIDmne Tpe6oaaHHR K 

nTK: npH6JIHlKeHHe 3BM K pa6oqeMy MecTy; ocHameHne pa6oqero MecTa 

YJl06HUMH H Ha)lel!CHUMH c·pe.!ICTBaMH MalliHHHOfi rpa¢HKH; peaJIH3aUHR 

nporpaMM, IT03BOJIRIDmnx BUITOJIHRTb pa6oTy B pel!CHMe JlHanora C 

noJib30BaTeJieM; o6ecneqeHHe 6ucTporo pearHpoaaHHR cncTeMu Ha 

3anpocu HJIH 3a.!IaHHR onepaTopa; npenocTaaneHHe B03MOl!CHOCTH 

nerKoro .!IOCTyna K 3BM B JID6oe BpeMR. Y.!IOBJieTBopeHHD 3THX 

Tpe6o~aHHl1 HaHnyqmHM o6pa30M oTaeqaeT HepapxnqecKaR 

KOH¢HrypauHR. npnqHHa WHpoKoro pacnpocTpaHeHHR HepapxHqeCKHX 

CHCTeM cne.nyDmaR: nyqwee OTHomeHHe "xapaKTepHCTHKa / CTOHMOCTb" 

no cpaBHeHHD C aHanorHqHUMH JlaHHUMH JlJIR MHoroTepMHHaJibHUX CHCTeM 

C MOmHUM npoueccopoM. noaumeHHe 3¢¢eKTHBHOCTH HepapXH4eCKOH 

CHCTeMu .!lOCTHraeTcR 3a cqeT cneunaJIH3aUHH 3BM HHl!CHero YPOBHR. 

npoTHBOpeqHBUe Tpe6oBaHHR K TeXHH4eCKHM cpe.ncTBaM MOl!CHO 

Y.!lOBJieTBOpHTb, HCITOJib3YR CeTeByD KOH¢nrypaUHID. CeTeBaR 

KOH¢HrypauHR Han6onee nepcneKTHBHa .!IJIR KOMITbDTepHoro KOMITJieKca, 

o6ecneqnaaeT JlOCT1-p1ceHHe acex uenefi. lleM CJIOJJCHee CBR3H MeJJC.!Iy 

YCTPOHCTBaMH BU4HCJIHTeJibHOfi ceTH (BC), TeM ITOJIHee npoRBJIRDTCR 

.!lOCTOHHCTBa JIOKaJibHOfi BU4HCJIHTeJibHOfi CeTH ( JIBC) • llJIR CHHJKeHHR 

Harpy3KH HCnOJib3yeTCR npHHUHIT ITO.!ICeTefi C ¢YHKUHOHaJibHOH 

cneunaJIH3aunel1. Cne.nyIDmne nocne au6opa KOH¢nrypauHH TeXHH4eCKHX 
cpe.!ICTB 

COCTaBa 
marn npoeKTHpoaaHHR OTK npeacTaBJIRIDT co6oii yT04HeHHe ero 

B paMKax Bu6paHHOl1 KOH¢HrypauHH. CHHJKeHHe CTOHMOCTH 

· CeTeBOH KOH¢Hrypaum, MOJKH_O ITOJIY4HTb. B pe3yJibTaTe BU.!IeJiemrn B 

OTJleJibHUe pa604He CTaHUHH JlOporocTORmHX pecypcoa, KOTopue MoryT 

ITPHMeHRTbCR B peJKHMe KOJIJieKTHBHoro .!IOCTyna. 

npn npoeKTnpoBaHHH 3BM ITpHHUHITHaJibHUM RDJIReTCR onpeaenemrn 
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npoueHTa HcnoJJb30B.aHJrn CPU. 9TO BKJJIO'!aeT · KaK pelKHM pa3,lleJJemrn 

BpeMeHH, TaK H naKeTHUH pelKHM ,llJJH noJJyqeHHH OCHOBHhIX CHCTeMHhIX 

pecypcoB. onpe,neJJeHHoro BHHMaHHH 3aCJJYlKHBaeT MeTO,llHKa, 

no3BOJIHIOIUaH HCnOJJh30BaTb rpynnhl ueJJeBOH o6pa60TKil H npoue.nypy 

pa3,lleJJeHHH pa3JJH'¾HhIX ueJJeBUX o6pa60TOK. EOJJbWOe pacnpocTpaHeHHe 

nepcoHaJJbHhIX KOMnhIDTepoB H pa60'!HX cTaHUHH noKa3blBaeT, '¾TO 

npe.zIHa3Ha'¾eHHble ,llJIH O,llHOH ueJJH HHTepaKTHBHble CHCTeMbl MOrJJH 6u 

6b1Tb nocTpOeHhl Ha OCHOBe nepcoHaJJbHhIX KOMnhIDTepoB. B03MOlKHhIM 

aapHaHTOM ,llJJH napaJJJJeJJhHOH o6pa60TKH naKeTHOro aHaJJH3a B ~H3HKe 

BhICOKHX 3HeprHH HBJJHeTCH ceTeBaH KOH¢HrypaUHH 6JJaro.napH 

cpaBHHTeJJbHO HeBblCOKOH CTOHMOCTH pa6o'!HX CTaHUHH; OHa HMeeT 

orpOMHhle npeHMyruecTBa no CTOHMOCTH H 60JJbWYID HHTepaKTHBHYID 

rH6KOCTb pa60'!HX cTaHUHH no cpaBHeHHID C TepMHHaJJaMH 60JJblliOH 9BM. 

0,nHaKO CKOpOCTb .llOCTyna K .naHHhIM B 60JJbWOH 9BM HBJJHeTCH 

3Ha'!HTeJJbHO Bhlwe. B 3TOM COCTOHT rJJaBHOe 3Ha'¾eHHe 60JJbWOH 9BM B 

¢H3HKe BhICOKHX 3HeprHH. 11cnoJJh30BaHHe y,naJJeHHhIX BHeWHHX 

ycTpOHCTB Hepe.nKo C03,llaeT .nonoJJHHTeJJbHble npo6JJeMbl, CBH3aHHhle co 

CKOpOCTbID nepe,na'!H .naHHhIX H C ynpaBJJeHHeM, orpaHH'¾eHHhIMH 

pecypcaMH ceTH. OTHOCHTeJJbHO HH3KOe OTHOWeHHe "ueHa I 
npOH3BO.llHTeJJbHOCTh", MHOrO'¾HCJJeHHOCTb nocTaBruHKOB H HaJJH'!He 

pa3BHTOH onepaUHOHHOH CHCTeMU UNIX /11/ HBJJHIDTCH apryMeHTaMH ,llJJH 

peweHHH, OCHOBaHHoro Ha HCnOJJb30BaHHH napaJJJJeJJbHOH ceTH pa60'!HX 

CTaHUHH THna RISC - UNIX. 

naHHhle 6y,nyT HCnOJJb30BaHbl BMecTe C noJJb30BaTeJJhCKOH 

(feedback) o6paTHOH CBH3bID .llJIH o6ecne'¾eHHH MO,lleJJHpOBaHHH H 

BHeceHHH H3MeHeHHH B npoeKT. Ha.no cKa3aTb, '¾TO qacTO IlTK 

HCnOJJh3yeTCH 

3KCnepHMeHTOB. 

.llJIH noJJHOH HJJH qacTH'¾HOH o6pa6oTKH pa3HhIX 

3. PeweHHe 3a,naq11 npH HCnOJJb30BaHHH cnnP COMEX 

PaCCMOTpHM ripHMeHeHHe cnnP COMEX ,llJJH MO,lleJJHpOBaHHH npouecca 

0¢¢-JJaHH o6pa60TKH .naHHhIX 3JJeKTpOHHoro 3KcnepHMeHTa DELPHI, 

oueHKH Tpe6yID!UHXCH 

onTHMaJJbHOro BapHaHTa 

Bhl'¾HCJJHTeJJbHhIX 

KOMnhIDTepHOH 

pecypcoB 

cpe,nu. 

H 

B 

Bu6opa 

npouecce 

HCnOJJb30BaHHH MO,lleJJH .llJIH nJJaHHpOBaHHH He06XO,llHMhIX KOMnhIDTepHhIX 

cpe,llCTB ( CM. pHC, 1) Tpe6yeTCH 3 3Tana. 

l)Onpe,neJJeHHe BXO,llHhIX .naHHhIX. 

nJJH 3Toro Heo6xo.n11Mo HMeTh o6ruee npe.ncTaBJJeHHe o npo6JJeMe. 
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ECJJH era HeT, cnnP COMEX C noMO!llhID cneuHaJJbHhIX MeHID n03BOJJHeT 

noJJb30BaTeJJID 03HaKOMHTbCH C MeTO,llHKOH oueHKH Bhl'¾HCJIHTeJJbHhIX 

"HEP computing"' 6a3bl ,naHHhIX C pecypcoB, 06ru11M on11caHHeM 

HH¢OpMau11eH 06 aHaJJorH'¾HhIX 3KcnepHMeHTax, HCXO,llHhIX ,naHHhIX ,llJJH 

cnnp COMEX H KOMnhDTepHhIX KOH¢HrypaUHH Bhl'¾HCJJHTeJJbHhIX KOMnJJeKCOB 

pH.na KOHKpeTHhIX 3KCnepHMeHTOB. nJJH" 3Ha'!eHHH BXO,llHhIX napaMeTpOB 

(1) ,llJJH DELPHI 6UJJH c,neJJaHbl CJJe,nyIDruHe npe.nnoJJoJKeHHH. 

B Te'¾eHHe Tpex JJeT Ha ycTaHOBKe nJJaHHpyeTCH noJJy'¾HT~ 10 MJJH, 

a.npoHHhIX z0
-co6blTHH. B nepBhIH ro.n-1 MJJH~, BO BTOpOH-3 MJJH. H B 

TpeTHH-6 MJJH. IlpH 3TOM ¢0HOBhIH 3KBHBaJJeHT B nepBOM ro.ny no 

CPU-apeMeHH paBeH 1. T.e. BpeMH o6c'!eTa ¢0HOBhIX co6b1THH paBHO 

B peMeHH o6c'¾eTa noJJe3HhIX co6uTHH. A B nocJJe,nyIDruHe ro.nu BpeMH 

o6cqeTa ¢oHOBoro co6blTHH 6y.neT COCTaBJJHTb 1/3 OT BpeMeHH o6c'!eTa 

noJJe3Horo co6hITHH. nocKOJJhKY KaJK,noe co6hITHe MOJKeT o6pa6aTu~aTbCH 

HeCKOJJbKO pa3, npe.nnoJJOlKHJJH: "IlepBhIH MHJJJJHOH co6hITHH 6y.neT 

o6pa6aTuBaThCH TPH pa3a, .nBaJK,nu B Te'!eHHe nepBoro ro.na H O.llHH 

pa3-BToporo. B Te'¾eHHe BToporo ro.na OH 6y.neT o6pa6o,TaH TpeTHH 

pa3 + TpH MHJJJJHOHa co6un1H, noJJy'¾eHHhIX B 3TOM ro.ny, B Te'¾eHHe 

TpeThero ro.na 3TH TpH MHJJJJHOHa co6blTHH 6y,nyT o6pa6oTaHhl BTOpOH 

pa3 + wecTh MHJJJJHOHOB co6blTHH' KOTOphle 6y .llYT noJJy'¾eHh! . B 3TOM 

ro.ny' a BTOPOH pa3 OHH 6y.nyT o6pa6oTaHU B '¾eTBepTOM ro.ny" ,' nJJH 

oueHKH Tpe6yID!UHXCH Bhl'¾HCJJHTeJJbHhIX MO!UHOCTeH He06XO,llHMO 3a,llaTb 

BpeMH o6c'¾eTa 

npe.nnoJJaraJJOCh, 

30 C 3a Beeb 

peaJJbHOro H ¢0HOBoro co6blTHH. BJJH 3Toro 

'¾TO BpeMH o6c'!eTa peaJJbHhIX co6blTHH 6y,neT paBHO 

nepHO.ll o6pa60TKH, . ¢0HOBhIX co6blTHH .llJIH nepBoro 

o6c'!eTa nepBoro MHJJJJHOHa 20 c , a Bcex nocJJe,nyID!UHX 10 c , T. K. 

npe.nnoJJaraeTCH, '¾TO aJJropHTMhl OT6opa noJJe3HhIX co6blTHH 6y,nyT 

3aMeTHO YJJY'!WeHu nocJJe aHaJJH3a nepBOH rpynnhl co6h!THH. 

'Boo6rue roBOpH' MO,lleJJHpoBaHHe - 3TO Ta KOH npouecc' KOTOpbIH 

MOJKeT "nor JJOTHTb" JJID6ble Bhl'¾HCJJHTeJJbHhle MO!UHOCTH. Il03TOMY 6blJJa 

npe,llJJOJKeHa CJJe,nyIDruaH MO,lleJJb /4/. MeTO,llOM MOHTe-KapJJO no noJJHOH 

cxeMe (Full Monte Carlo), Ha'¾HHaH c po3urpuwa npouecca 

B3aHMO,lleHCTBH~ HaJJeTaIDrueft "qacTHUhl C 'MHWeHbID, 

o6pa30BaBWHXCH '¾aCTHU qepe3 ycTaHOBKY H 

"npoBe.neHHH" Bcex 

KOH'¾aH noJJy'¾eHHeM 

"OTKJIHKa" COOTBeTCTBYD!UHX .neTeKTOpOB (T.e. "pe3YJJbTaTOB 

H3MepeHHH" creHep11poBaHHhIX co6b1THH) H, HaKOHeu, peKOHCTPYKUHeH 

nocJJe,llHHX' npe,nJJaraeTCH reHep11poBaTb HeCKOJJbKO 60JJbWe co6blTHH. 

'¾eM nJJaHHpyeTCH noJJy'¾HTb: 12 MHJIJIHOHOB "HCKYCCTBeHHhIX" Ha 10 
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MHJIJIHOHOB none_3HUX • co6UTHH_ - 1, 2, 3 ~ 3 If 3 _MHJIJIHOHOB 3a KalK.!lllH 

ro.n cooTBeTCTBeHHo. KpoMe Toro, npe.nnonaraeTcH, qTo KaJK.naa H3 20 

KOMaH.n ¢H3HKOB 6y.neT reHepHpoBaTb no qacTHqHoH cxeMe (Fast Monte 

Carlo) CTOJlbKO co6UTHH, CKOJibKO reHepHpyeTCH BCeMH no noJIHOH 

cxeMe. BpeMH reHepaUHH no noJIHOH CXeMe 300 c Ha co6UTHe, a 

($UCTpOH -3 c. .llJIHHa 0.!lHOro z
0

-co6UTHH ::::150 K6aHT, a ¢OHO BUH 

3KBHBaJieHT no o6neMy B nepBOM ro.ny 6y.neT npeBuwaTb 3¢¢8KT B TpH 

pa3a, a B IlOCJie.ny10mHe 6y.neT paBeH eMy /9/,· IlpH reHepaUHH co6UTHH 

~eo6XO.!lHMO TaKJKe 3anOMHHaTb HCTHHHYIO HH¢0pMaUHIO O KalK.!lOM 

MO.!l8JIHpyeMOM co6UTHH ( 50 K6aHT). Tor.na cpe.nmrn .!lJ!HHa HCXO.!lHbIX 

.naHHUX Ha 0.!lHO IlOJIHOCTblO reHepHpyeMoe co6UTHe 6y.neT 200 K6aiiT. 

CyMMapHUe auqHCJIHT8JlbHUe MOmHOCTH H3M8pHIOTCH B uepHOBCKHX 

8.!lHHHUaX HJIH Mips. no.n uepHOBCKOH 8.!lHHHUeH auqHCJIHT8JlbHOH 

MOmHOCTH IlOHHMaeTcH 3BM THna IBM npOH3B0.!lHTeJibHOCTb~ 3 Mips HJIH 

3BM THna VAX npoH3B0.!lHT8JlbHOCTblO 4 VUPS. Ha "npOCMOTp" 0.!lHOro · 

rHra6af!Ta DST _B cpe.nHeM TpaTHTCH OK~JIO qaca uepHOBCKOH 8.!lHHHUU 

HJIH TPH qaca 3BM npdH3B0.!lHT8JlbHOCTblO 1 Mips. 

.llJIH ycneWHOH pa6oTU KOJIJia6opauHH ee yqacTHHKH .!lOJ!lKHll HM8Tb 

B03MOlKHOCTb OT6HpaTb C Master DST HYlKHUe . HM .!lJIH ¢H3HqecKoro 

aHaJIH3a .naHHUe, o6MeHHBaTbCH HCXO.!lHllMH .naHHUMH H pe3yJibTaTaMH. 

.llJIH 3TOro 6una npe.nnoJKeHa Mo.nenb opraHH3aUHH HepapxHqecKoii 

CTPYKTypu .naHHUX / 4/. CyTb ee 3aKJIIQqaeTCH B cne.ny10meM. B xo.ne 

peKOHCTPYKUHH .!lJIH ICaJK.noro co6UTHH ¢opMHpyeTCH HH¢0pMaUHH. 

co.neplKamaH .naHHUe. KOTOpue MoryT 6UTb IlOJl83Hll npH .naJibH8HWeM 

¢H3HqecKOM aHaJIH38. 3Ta HH¢0pMaUHH HaKanJIHBalOTCH Ha ¢aiinax, 

Ha3bIBaeMUX neHTaMH cyMMapHbIX pe3yJibTaTOB DST (Data Summary Tape 

HJIH File) H co6HpaeTCH Ha Master DST B OCHOBHOM ueHTpe. no.n 

Master DST IlOHHMaeTCH 3TaJIOHHUH 3K38MilJIHP, C KOToporo yqacTHHKH 

KOJIJia6opauHH nonyqaIOT DST, Heo6XO.!lHMUe HM .!lJIH .naJibHeHW8H pa6oTll. 

C Master DST KaJK.naH KOMaH.na ¢H3HKOB OT6HpaeT HHTepecy10my10 HX 

HH¢0pMaUHIO, C03.!laBaH COOTB8TCTBy10my10. Team DST. KalK.!lllH ¢H3HK, B 

CBOIO oqepe.nb, OT6HpaeT C Team DST HHTepecy10mHe era .naHHble, 

¢opMHpyH .!lJIH ce6H Personal DST. KpoMe Toro, KalK.!lllH ¢H3HK .!lJIH 

HHTepaKTHBHOro aHaJIH3a OT6HpaeT C Personal DST Ha6op .naHHUX. 

Ha3uaaeMUH Personal active event sample, .necHTb pa3 B He.nen10. 

06pa6oTKa .naHHUX B UeHTpe 6y.neT BeCTHCb 100 ¢H3HKaMH H3 .neCHTH 

KOMaH.!l. Ha OCHOBe 3THX .naHHUX oueHHBalOTCH Il0Tpe6HOCTH B 

auqHCJIHTeJibHOH MOmHOCTH If o6neMU nonyqaeMUX .naHHUX, npHB8.!l8HHUe 

B Ta6nttuax 1 H 2. 
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3A.llAtIA 
CPU 

ro.n: 1 2 3 4 5 

-peKOHCTpyKUHH co6UTHH 4 6 14 10 0 
-MK-reHepaUHH 14 29 43 43 43 
-.nocTyn K Master DST(Real+MC) 3 3 3 3 3 
-¢H31fqecKHH aHaJIH3 12 16 20 22 24 

cyMMa 33 54 80 78 70 

Ta6JIHUa 1.MomHOCTb npoueccopa, Heo6xo.nHMaH .!lJIH o6pa60TKH .naHHUX B 
uepHOBCKHX e.UHHHUax 

CyMMapHUH ¢aHJI ro.n: 1 2 3 4 5 cyMMa 

-H3MepeHHU8 600 900 1800 0 0 3300 
HCXO.!lHUe .naHHlle 

-creHepHpoBaHHue 200 400 600 600 600 2400 
HCXO.!lHlle .naHHUe 

' -Master DST 100 300 600 0 0 1000 
peaJibHUX co6UTHH 

-Master DST MK - 150 300 450 450 450 1800 
co6UTHH 

·-CyMMa 1050 1900 3450 1050 1050 8500 

Ta6nHua 2. 06neMU HCXO.!lHllX .naHHUX H Master DST .!lJIH peaJibHUX H 

reHepHpyeMUX co6bITHH (B r6aHT) 

2) Mo.nenHpOBaHHe pa3JIHqHux aapHaHTOB CHCT8Mll. 

Hcxo.nH H3 oco6eHHOCTefl 3KcnepHMeHTa, Ha.no o6cy.nHTb, KaKHe 

HMeIOmHeCH pecypcbl If KaKylO pa6oqy10 MeTO.!lHKY HCilOJib30BaTb, 

IlOCKOJ!bKY 3TO CHJ!bHO BJIHHeT Ha Bbl60p 60JJbWOH 3BM HJIH 

pacnpe.neneHHOH CHCTeMbl, Tpe6oaaHHH K JJHHHHM CBH3H If C8TH, 

TeXHHKH .nocTyna K .naHHllM: Bu6op MeTO.!lHKH o6pa60TKH BKJIIOqaeT 

aHaJIH3 B03MOlKHOCTH pa3.!l8JIHTb naKeTHble H HHTepaKTHBHUe ¢YHKUHH. 

OCHOBHUe 

.!lOCTyna 

.!lOCTyna 

orpaHHqeHHH ceTH - 3TO orpaHHqeHHe WHpHHbl nonocu H 

K qacTo Tpe6y10mHMCH ¢aiiJJaM Ha .!lllCKe. UeJiblO T8XHHKH 

.naHHUX HBJIH8TCH IlOJJHaH 3arpy3Ka JJOrlfqecKOH 3anHCH 

(co6UTHH) B onepaTHBHYIO naMHTb KaK MOlKHO 6bICTpee. HcnOJib30BaHHe 

.!lHpeKTOpHH co6UTHH (event directory) /10/, C03.!laHHe pa3JIH'-IHbIX 

THilOB DST, B03MOlKHOCTH pa60TU C cerMeHTaMH ¢aHJIOB - 3TO no.nxo.nu, 

KOTOpue peKOMeH.nyeTCH o6cy.nHTh, oco~eHHO c ycnoBHeM napaJJJieJJbHOR 

o6pa60TKH. 

Ha 3TOM 3Tane Heo6XO.!lHMO yToqHHTb .naHime 06 opraHH3aUH!l II 

11 



MeTonHKe o6pa60TKH, •CBH3aHHUe C nocTynoM K ,aARaM naHHUX, ceTHM 

nepenaqH naHHUX H ueRHMH o6pa6oTKH. nRa 3Toro HymHo 3anaTb 

cpenHHe pa3Mepu ,aHROB (HanpHMep, eMKOCTb HOCHTeRH HH,opMaUHH), 

MHHHMaRbHUX cerMeHTOB ,aHROB (HanpHMep, pa3Mep co6UTHH HRH rpynn 

co6UTHH B Raw Data, DST's H T.n.). meRaTeRbHUe CKOpOCTH ,nepenaqH 

.naHHUX nRH pa3RHqHUX 3a.naq, o6'beM Tpe6yeMOH nHCKOBOH naMHTH, 

COOTHOllieHHH Mem.ny qHCROM TepMHHaROB H pa6oqHx CTaHUHH, emeronHue 

K03,,HUHeHTU H3MeHeHHH CTOHMOCTH BUqHCRHTeRbHUX cpencTB, 

ripoueccopu H BHelliHHe ycTpOHCTBa, KOTopue cnnP COMEX 6yneT 

HCTIORb30BaTb B npouecce noHCKa. 

Pe3yRbTaTOM MO.IteRHpOBaHHH HBRHeTCH Ha6op KOH,HrypauHA 

KOMTiblOTepHoro KOMnReKca, KOTOpUH TIORb30BaTeRb onpe.neRHR caM C 

HCTIORb30BaHHeM HH,opMaUHOHHOro o6ecneqeHHH cnnP HRH C TIOMOIUblO 

MeXaHH3Ma peweHHH cnnP COMEX. 3necb HHTepeCHO paccMOTpeTb 

BRHHHHe Ha KOHeqHUH pe3yRbTaT qHcRa ypoBHeH XOMTiblOTepHoro 

KoMnReKca, pacnpeneReHHe no.n3anaq Ha ypoBHHX, Tpe6oBaHHH K ceTH, 

pa3Mep ¢a11R0B (Raw data, DST, team DST, personal DST H T,.It.) H 

CTpaTerHH o6pa60TKH 3THX ,a11ROB. nRH 3TOro Heo6XO.ItHMO 

pacnpe.neRHTb 3a.naqH no ypoBHHM KOMnbIOTepHoro KOMnReKca. 

npe.nnoROmHM, qTo B OCHOBHOM peKOHCTpyKUHH BUTIORHHeTCH Ha O.ItHOM 

ypoBHe KOMTiblOTepHoro KOMnReKca, 'H3HqecKHH aHaRH3 - Ha 

(cneuHaRH3HpOBaHHUe BUqHCRHTeRbHUe CHCTeMU) H Ha 3BM 

npyroM 

UBK 

3a.naqH, CBH3aHHUe C KRaCCH¢HKautteH H 3anHCblO ¢aAROB Ha KapTpH.ItmH 

.ItRH xpaHeHHH H pacnpocTpaHeHHH cpe.ItH yqacTHHKOB KORRa6opaUHH, c 

MO.IteRHpoaaHHeM H c pa6oToA •,aAR-cepBepa". 

cnnP COMEX noKa3uBaeT pacnpeneReHHe Tpe6oBaHHA 3a.naq K 

npoueccopaM H BHelliHHM 3aTIOMHHalOIUHM ycTpOHCTBaM ITO ypoBHHM H ITO 

ronaM, KOTopue nORb30BaTeRb MomeT npH Heo6xonHMOCTH H3MeHHTb. 

nocne 3Toro cnnP COMEX no.n6HpaeT cocTaB onTHMaRbHoro KoMnneKca 

(CeTH). 3TOT npouecc HnH qaCTb era MomeT BUnonHHTbCH HeCKOflbKO 

pa3 npH H3MeHeHHH 3HaqeHHH pa3nHqHux napaMeTpOB MoneRH H 

COOTBeTCTBeHHO noRyqHTb HeCKOnbKO BapttaHTOB KOMTiblOTepHOH 

KOH,HrypaUHH. 

3) Bu6op onTHMaRbHoro BapHaHTa. 

cnnP HIUeT onnrnanbHOe peweHHe. T. e. MHHHMaRbHYIO CTOHMOCTb 

KOMTiblOTepHoro KOMnReKca, KOTOpU~ Y.ItOBReTBOpHeT 3a.ItaHHOH CHCTeMe 

Tpe6oBilHHH. 113 Ha6opa KOH¢HrypaUHH KOMilblOTepHoro KOMnReKca 

noRb30BaTeRb nonmeH Bu6paTb HaH60Ree nonxo.namyIO. J.iToroM 
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MO.IteRHpOBaHHH pa3HUX BapHaHTOB HBnHeTCH nonyqeHHe HeCKORb~HX 

pe3YRbTaTOB Ha OCHOBe BU6paHHOH MOneRH B 

napaMeTpoB. 

3aBHCHMOCTH OT ee 

113 BapHaHTOB, noRyqeHHUX C HCTIORb30BaHHeM cnnP COMEX, 

peKOMeHnyeTCH HCTIORb30BaTb cRenyIOIUHe onTHManbHUe KOH¢HrypaUHH C 

yqeTOM HMelOIUHXCH pecypcoB tt npyrHX oco6eHHOCTeA: 

1. nRH peKOHCTpyKUHH - network workstations THna RISC (C 

onepaTHBHOH naMHTblO 8 - 16 M6aAT, meCTKHMH nttcKaMH) H multiple 

file servers c ,UHCKOBOM o6~eMOM B HeCKORbKO r6aAT. 

2,nRa ¢H3HqecKoro aHaRH3a - network workstations (c onepaTHBHOH 

naMHTblO 8 - 16 M6aAT, mecTKHMH ,nHCKaMH eMKOCTblO 100 - 300 M6aAT) 

H multiple file servers C .UHCKOBUM 06'beMOM B HeCKORbKO r6aAT. 

MOIUHOCTb H qttcno npoueccopOB 3aBHCHT eme OT COOTHOWeHHH pa6oqHX 

CTaHUHH H nonb30BaTeneA. 
cnnP C~MEX peKOMeH.nieT ql{CRO H xapaKTepHCTHKH npoueccopoB H 

ycTpOHCTB, KOTOpue BXO,UHT B cocTaB onTHMaRbHOH KOH¢HrypaUHH, 

TaKHe KaK ycTpOHCTBa MaCCOBOH naMHTH, npHHTepu, TepMHHanu, 

nROTepu H T.,U., xapaKTepHCTHKH cepBepa H nHHHH CBH3H. 3TH 

pe3YRbTaTU MOmHO HCTIORb30BaTb KaK OCHOBY .ItRH Bu6opa 

OKOHqaTeRbHOH KOH¢HrypaUHH C nOMOIUblO 6a3U ,naHHUX npoueccopOB H 

BHelliHHX ycTpOHCTBa 
C noMOIUblO cnnP COMEX Mo.neRHpoBaRHCb pa3nHqHue BapHaHTU 

KOMilblOTepHUX KOMnneKCOB .ItRH 3KCnepHMeHTOB, B KOTopux 

.nonmHU o6pa6aTUBaTb OT HeCKORbKHX MHRRHOHOB .no 

3KCnepHMeHTU ALEPH, L3, 

emero,nHo 

.necHTKOB 

DELPHI, 
MHRRHOHOB 

r11nEPOH, 

co6UTHH, 

3KCtIAPM H 

HanpHMep, 

MAPC-MtIC. CHCTeMa TI03B ORHeT nORb30BaTeRIO 

nocne 3HaKOMCTBa H He6oRblliOH TpeHHpOBKH Ha HMelOIUHXCH npHMepax 

pewaTb 

pa6oTu: 

3a,naqy MO.nenHpOBaHHH BapHaHTa KOMnReKca 3a 1-2 qaca 

Ha Il3BM. tieM .nyqwe nonb30BaTeRb OCBOHT o6RacTb 

npHMeHeHHH, TeM 6oRee 3¢¢eKTHBHO 6y,neT ee MO,UeRHpoaaHHe H 

HCTIORb30BaHHe cnnP COMEX. 
C TQqKH 3peHHH MeTO.!lOB peweHHH 3a.naqa 6uRa nocTaBReHa KaK 

npo6ReMa, xapaKTepH3YIOIUaHCH HeToqHo onpe.neReHHUMH .naHHUMH C 
3HaqeHHH 

HCTIORb30BaHHeM 3B pHCTHqecKHX 

qaCTH nepeMeHHUX Mo.neRH H 

3HaHHH .ItRH onpe.neReHHH 

ee nocRe.UYIOIUero peweHHH, Mo.neRb 

BKRIOqaeT, B OCHOBHOM, ,UBe no,nMO.IteRH: o.nHa H3 HHX xapaKTepH3yeT 

THnHqHyIO 3a,naqy .URH peweHHH, T. e • 

BTOpaH - cTpaTerHIO ( np_HHUHTIU) 
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:1 

KOMrineKCOB. nonyqeHHUe pemeHHH, T.e. KOMITbIDTepHue KOMITneKCU, 
• OTpa~aIDT rrpHHUHITll rrpoeKTHpOBaHHH H 3aBHCHT OT 6a3 naHHllX 

rrpoueccopoB H BHelliHHX ycTpOACTB, Ha OCHOBe KOTOpux cnnP 

MonenttpyeT pemeHHH. CUPP COMEX HMeeT npyrHe B03MO~HOCTH, Ta.Ktte 

KaK xpaHeHHe CHCTeMU Tpe6oBaHHA K KOMITbIDTepHOMY KOMITneKcy, 

xpaHeHHe B 6a3e naHHUX pa3nHqHux BapttaHTOB pemeHHH, nocTyrr, K 

6a3aM naHHUX rrpoueccopoB H BHeWHHX ycTpoACTB, ycTaHOBneHHe 

3apaHee HMITnHUHTHUX (3KcrrepTHUX) 

MOnH~HKaUHH H T.n. 

3HaqeHHA rrapaMeTpOB H HX 

3aKnIDqeHHe 

OCHOBHUMH cpencTBaM~ nnH aHanH3a 3KCITepHMeHTOB B <!>B3 

HBnHIDTCH_MaTeMaTttqecKoe o6~crreqeHHe, ceTH,. rrpoueccopu H cpencTBa 

nocTyrra naHHUX. npaKTHKa ITOKa3UBaeT, qTo Heo6xonHMO MonenHpOBaTh 

CTpaTerHID pemeHHH 3anaqH, T.e. OITTHMH3HpoBaTb pa6oqtte MeTonu 

(opraHH3aUHID o6pa60TKH) H COOTBeTCTByIDmHA BU6op OITTHManbHOA 

KOH~HrypaUHH KOMITbIDT~pHOro KOMITneKca C yqeTOM HMeIDmHXCH pecypcoB. 

C ITOMOmhID CITITP COMEX MU CMonenHpbaanH HeCKOnhKO MoneneA 

KOMITblOTHHra, TeXHHKH opraHH3aUHH H nocTyrra K naHHUM. 3TH 

pe3ynhTaTU rronTBep~na10T BllCKa3aHHUA P. n. MoyHTOM Te3HC /6/ 06 

H3MeHeHHH ponH 6onhlliHX 3BM B CHCTeMax pacrrpeneJieHHOA o6pa60TKH 

naHHUX H COOTBeTCTBYIDmHX MeTonoB oprafitt3aUHH o6pa60TKH naHHUX. 

OCHOBHUM cpencTBOM nnH BUqttcneHHH CTaHOBHTCH KOMITneKc MOmHuX 

· pa6oqHx CTaHUHA, a 6~nhmHe 3BM Bee qame HaqHHaIDT BUCTyrraTb B 

ponH cepaepoB. 

PacCMOTpeHo rrpHMeHeHHe co3naHHOA CITITP nnH pemeHHH cepHH 

3anaq, CBH3aHHUX C rrnaHHpoaaHHeM KOMIThlOTepHUX pecypcoB, nnH 

rrpoaeneHHH Bll~HCnHTenbHUX. 3KCDepHMeHTOB. ITpHMeHeHHe CITITP inH 

pemeHHH naHHUX 3anaq IT03BOnHeT rronyqaTb pe3ynhTa~u, 6nH3Ktte· K 

OITTHManbHOMY pemeHHID. 

ABTOpu rrpHHOCHT 6naronapHOCTb ID.K. ITOTpe6eHHHKOBY, r.A. 

qnaqttn3e, B.A:° Kttpttnnoay, B.B. nepayuoay H A.r. 3aAKHHoA 3a 

KPHTHqeCKHe 3aMeqaHHH H rrone3Hlle o6cy~neHHH. 
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11saHoB B.r., <l>epHaH,I\ec Ho,I\apce <I>. 
Mo,I\eJIHpoBaHHe npou.ecca o<txt>-JiaHH o6pa6oTKH ,I\aHHblX 
B !pH3HKe BhlCOKHX 3Hepr!fH c noMOU\blO CTI TIP CO MEX 

. Pl 0-92-386 

. . . 
< " ' ' 

Ll,CJib paOOTbl - MO,I\CJIHpoBaHHe npou.ecca OQXP~ilaHH o6paOOTKH ,I\aHHblX 

,I\JISI onpe,I\CJICHHSI onTHMaJibHOH KOHcpHrypaU.HH BblllHCJIHTCJlbHOro KOMDJICKCa, 

Bbl.SIBJieHH.SI Y3KHX MCCT H npHH.SITH.SI Mep no HX ycTpaHeHHIO. - OnHCblBalOTC.SI , 

cxcMa pellleHH.SI 3aAa4H, OOU\He npHHU.Hnhl npoeKTHpoBaHH.SI KOMnhJOTepuoro 1 

KOMnJICKCa ,I\JISI o6pa60TKH 3KCnepHMeHTaJibHhlXAaHHblX H npHMCHCHHe CHCTC-: 

Mhl noMCp)KKH npnHSITHSI pelI.leHHH (CTI TIP) CO MEX .!\JI.SI Bhl6opa onTHMaJih

HoH l<OH(pHrypau.uu KOMnhlOTCpHoro KOM~JieKca .I\JISI o6ecne4eHHSI o6pa6oTKH 

,I\aHHhlX peaJibHblX 3KCncpHMCHTOB, 

Pa6orn BblnOJIHeHa B Jia6opaTOpHlt Bbl4HCJIHTeJibH0H TeXHHKH. H aBTOMa-

TH3aU.HH 0115111. 
1 
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· TiepeBOA asTOpos 

Ivanov V.G., Fernandez Nodarse F. 
Modelling of the Off-Linc Data Processing 
in High Energy Physics Using <;AA COM EX 

-Pl 0-92-386 

The goal of the study is to model the off..:lin~ data processing in order to 
define an·optimal configuration of the comp~ter system and to detect and·solve 
its bottlenecks. The task solution scheme, the general principles for designing. 
a computer system to process experimental data and the use of a computer aided 
assistant (CAA) tOMEX to obtain an optimal configuration of the computer 
system for experimental data_ processing arc described . 

. The investigation has been performed ·at the Laboratoryof Computing 
Techniques and Automation, JINR. · · 
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