
q l ti J. l•t,:1irw1 flJ.Sl'4:U81' b'{ U'{SflUUSU5UU'L 'l)J'flPlblJL,bf'1' 
1''LUS1'Sflf>.S 

UqnJmu lJ:mphu U mpqup. 

lf ·l·'i lfJ·~lll'l.U~WnP.u "2:bf'UbU" q.1'SU<Dflf'51' Ufl'LSb-lJ:Uf'lfl 

11 11 l.Lf'J• fi)(J'l,lJ.f'lrUU'L h '{bf'U2:UlJ:UU'L oruq.rua.ti'L U1'.Qfl5'Lbf' 

\,UJuUq.tJflf>.U h 1'f'UlJ:U'LU5flf>.U 

111 ·11!u1p1dJ111b tfhphumuhpp, hmi.fml)ipuhp_ti., hmumqmpqhpp h gwughj 

l11h11111lilp11l11uh h bpmqpm]pu UIUimhm.J.mii» i.Imuumqpmmpimup 

I jul1l!11111lp11t1 qj1111111 Jc)Jmuuhpp phqumamp. qpmmqmu mump6:mup. hmigum! 

mmhum}tmunt:iaJmu 

Ub'l. uuq.fl r 

bi1limu 2008 

II H 1111 YI ffl•OJ;Jll .iM HH<DOPMA TMKH 11 ABTOMA T113A1Ufil HAH PA 

MK011H Kapett CaprncoBJ1ll 

, 1 ICA lll'Of"PAMMIIblX CPE.n;CTB M.sI ABTOMA TH3A1.Ulli 

111'1 ll ll ( 'COB '11\l IYCl\A ~1MOHI1TOPHHfA3A.n;AY ITO MOHTE KAPJIO 

I IMYMll ti 1.>IM ~>!\Cl IEPHMEHTA fEPMEC 8 CPE.n;E fPH.n; 

/\BTOPE<DEPAT 

llll Cl\1111110 y•1c1111oii CTCrn.:1111 kHllJ~llJt<na TCXIHl'ICCKl1X 11ayK 110 

1,t o.1 " Ma 1cMa1w1ccl\oc 11 npo1 paMM11oc 06cc11c•1l'1111c 

lhlll.11\ Mlllllllll, KOMllJJCK<.:011, CllCICM II cc1dl" 

Epc111111 2001! 



I 
Umtiuwtunump1wu ptillwu hwumwmlltit t << QUU t">u:\> nrillwmtil1w1l1 1, llllt111rn}u11nwgilwu 

l4£1npttillutiriti tiuumtimmmmll: 

Otimw4wCI 'lti4WllW!l. 

"lw21.MC1w4wC1 QClllflt\ilwtunuClti(l. 

:ii ll '1 ·'1 l.lhnt11ml 

lll .q I\ w11111 ptlll ll1wll. 

U1 q fol • <. UlfUUl111[1JUl!J 

Unw2wlllW(l 4Wqilw4ti!ll.lllllnlPJnLCI' i..WJWUlllWUp "lti tnW4WU C.u11111\11lpw<1t1111w4wll <wilWLUW(lWU 

"lW2lill4WUnLPJnLU0 4WJWUW[nl t ctwilo -tiu « QUU r1111111)1'1llllllllll•U1t1 l.. w4mnilwuiwgilwu 

l41l"PLl:iilutir'1 puuuitiuimmti 037 «t°'u:j>n(lilwuiti4wir 1. h1u11tm1111l1111lr hwilw4W!lql:i!l'1». 

llwuuwqpuiw4wu tun!lh!l'1'1 upuuimil, htimuJWL hwugtin4 tip\111111 00\11 . "' UL.w4 1 

UmtiuwtunumpJWUQ 4Wlltil'1 t owunpwuW[ puumpuimuiti qp1111111Jplu(Jn11\ 

Uti11llwqtirio wriwpqwo t 2008 p. -tiu 

Vwuuwqpuiw4wu tun!lh!l'1'1 

qpuiw4wu J2W(llilntflW!l4. :\>.il.q.11. 
11 IJ. <1111m1p1111!11wCI 

TeMa AMccepTa1.1111111 yreep>t<AeHa B Li1HCT•~TY1e nnotmeM 11111<hOl)M11t111K111 111 aeToMarnJa1.1111111 

HAH PA. 
I\ <l> .M.11 11 AKonoe 

Hay4HblM pyKoBOA1>1Tenb: 
JI 1 II , A /\pytlOHRH 

0¢HLIHanbHble onnoHeHTbl : 
K 1 >• . 1, Ac1unpS1H 

rocyAapcrBeHllbllil L.-1t0t<Ull<!Jllll1l'1 Y1111111cpc111rnT ApMeHllllll 
BeAy~aR opraHH33l.IHR: 

3a~111Ta c111cT0111TCR e 2008 rnN1 11:1 :wo:1\~1t1111111 cne1.11r1an 1113111po0aHHOro 

coeeTa 037 "Li1H¢opMarnKlll 111 Bbl4111Cmncrn.111r1x c111crcM" Li1Hcr111TyTa npo6neM 

111 H¢opMaT111K111111 a0r oMaT111Ja1.1111 111 HAH PA no ;'!Apccy; 0014, r. EpeeaH, yn. n. CeeaKa 1. 

c AlllCcepTal.llllClil MO>KHO 03HaKOMlllTCR B 61116nvtOTCKC vtHCTVITYTa 

Aerope¢epaT paJocnaH 2008 r 

Y4eHHblill ceKperapb 

cne1.1111anvi3111po0aHHoro coeera, A.¢ .M.H 

2 

M. E. ApyTIOHRH 

06LL\A51 XAPAKTEPl1CTl1KA PAEOTb! 

AtrryaJJbHOCTb TCMbl 

TexHOJIOfHll rpH.ll (Grid) HCnOJJb3YeTCll .llllll C03.!laHHll reorpacjrntteCKH pacnpenem 

Bbl'IHCJJITTeJJbHOH 1rncj>pacrpyKTypbl, o6be,!lHHlllOUleil pecypCbl pa311H'IHblX nmos c KOJJJleKTH 
.llOcrynOM K JTHM pecypcaM B paMKax BHPTYaJJbHblX opraHH3aUHH, COCTOlllllHX H3 pa3HblX Hay 

KOJIJICKTHBOB H cneuHaJll-ICTOB, COBMeCTHO HCllOJlb3YIOlllHX JTH o6wHe pecypCbl. 
CerO,!lHll 0.!lHH H3 CaMblX 06beMHblX rpH.ll-npoeKTOB llBJllleTCll npoeKT LCG. rpH.ll 

H3HattaJJbHO 6b1J1 npenHa:iHatte11 .llllll o6pa6oTKH nattHblX c 6011hworo anpoHHoro Ko1111a~ 

(Large Hadron Col!ider - LHC). KOTOpb1il roTOBHTc11 K 3anycKy a UEPHe (Esponeil 

opraHH3aUHH no ll.llepHbIM Hcc11e.ll0Ba11H11M). 3KcnepHMeHTbl Ha ycKOpHTe11e LHC (m1rnnaeM 

cepe,!lHHe 2008 rona) 6ynyT nopolK.llaTb llOTOKH ,!laHHblX c 3KCTpeMaJJbHblMH xapaKTepHCTHK 
[ 00 M6ailT/CeK. H 06ll.lHM 06beMOM 12-14 nern6ailTOB B ron. npoeKT «LHC Computing 

Project» (LCG) 6bl11 yrneplK.lleH Cose-roM CERN c ueJJblO pa:iBITTHll, nocrpoeHHll H no.!l.!lepJK 

HH<t>pacrpyKTypbl pacnpene11eHHOH CHCTeMbl .llllll xpaHeHHll H aHaJJH3a .!laHHblX, no11ytteHHl 

'leTbrpex 3KCnepHMeHTax LHC. 

B paMKax LCG 6hrna peanH30BaHa cpena rpH.ll .!lJIJI no.!l.!lepJKKH Bbl'IHCJJITTeJJb 
MO,!leJJeit 3KCnepHMeHTOB c HCllOJlb30BaHHeM TpexypOBHeBOH pacnpene11eHHOH MO,!leJJH. B Katte1 

rpaHcnopTHOit cpe.!lbI .!lllll nepena'lH naHHblX LCG HCllOJJb3YeT Hcc11eno0areJ1bCKY10 CeTb GEAf 

110.!lKJllO'leHHhie K Heil perHOHaJJbHble CeTH. 

Co3.!laHHall 1rncj>pacrpyKTypa crana TaKOit yHHBepcanbHOif, 'ITO <l>aKTHtteCKH noc11ylf( 

OCHOBOH .!lllil Bb1pa60TKH CTaH.llapTOB ,llJlll nepe.lla'IH, xpaHeHHll, MO.lleJJHpOBaHHll H pactte 

.!laHHbIX no <I>B3 (He TOJJbKO a CERN-e, HO H so MHOrHX uempax <t>B3). TaK, naHHbl 

JKcnepHMeHTa HERMES c ycKOpHTem1 HERA B HCCJie.llOBaTe11bCKOM 11empe DESY ) 

HaxO.llllTCll a cpene LCG llBJUlllCh .llOCTynHbIM .llJUI BHpryanbHbIX opraHH3auHli BKJJIOtteHHbIX a 

.HHcj>pacrpyKl)py, 'ITO ne11ae1 BeCbMc aKTyaJJbHblM sonpoc BOBJJe'leHHll B 3TY HHcj>pacrpyKrfPJ'. 
Ha OCHOBe orpOMHOro o6beMa .!laHHblX (COTHH Tepa6aliT), HaKOnJJeHHblX yCTaHOBI 

HERMES B 6JJHlKaHWHe ronb1, 6y.lleT ocywecrsJJllTbCll cj>H3HttecKHif aHaJJH3 n11;;. naHHblX, l 

yqaCTHll a KOTopoM cj>H3HKaM ApMeHHH, a TOM 'IHCJJe EpesaHCKOro <l>H3HttecKoro l1HCTHT; 

(Ep<I>l1), KpaHHe He06X0.!1HMO HMeTb B03MOJKHOCTH nocryna B pacnpene11eHHyio Bbl'IHCJIHTeJlbH: 

CHCTeMy LCG. IlJJaHHpOBaHHe H aHaJJH3 JKcnepHMeHTaJJbHbIX ,llaHHbIX npennomm 

Hcno11b30BaHHe orpoMHbIX o6beMOB HH<t>opMauHH nocrynHblX TOJJbKO a rpH.lle LCG H TpynoeMK 
paC'leTOB, Jcj><l>eKTHBHall peaJJH3aUHll KOTOpbIX B03MOJKHa TOJlbKO c HCllOJlh30BaHHeM pecypc 

npenocras11eHHb1MH LCG. 

AKTyaJJbHOCTb HCCJJe,!lOBaHHll OOOCHOBhIBaeTCll CJle.!lyIOll.lHMH <l>aKTopaMH: 

I. B cpene LCG .llJlll no11b30BaTe11eit BHpryanbHbIX OpraHmauHli (BO) yCTaHos11eHbI TOJJb, 

CTaH.llapTHbJe nporpaMMHbte cpencrsa <t>B3 H 6H611HoTeKH (HanpHMep CERNLIB). )],JUI KIDK.ll< 

BO, .!lOJJJKHa coJnasaTbCll coorne-rcrsyiowa11 cpena, yttITTbIBaIOlllall cneuHcj>HKY nporpaMMHOi 
o6ecnetteHHll ,llaHHOro JKcnepHMeHTa Ha KIDK.llOM Bb!'IHCJJHTeJJbHOM 311eMeHTe (B~ 

3ape3epBHp0BaHO cneuHaJJbHOe npOCTpaHCTBO npe,!lHaJHa'leHHOe .!lJUI yCTaHOBKH rr 
JKcnepHMeHTOB (Experiment Software Area), HO HeT nporpaMM .!lJUI ynaneHHoli H napan11eJ1bHG 

HHTerpauHH H cornacosaHHll nporpaMMHOro o6ecnetteHHll JKcnepHMeIITOB. 

2. OcttOBHbie HHTep<!>eitcb1 .!lllil 3anycKa 3a,!latt H ynpas11eHHll .llaHHblMH LCG Cill!WKOM npOCTbI .llJJ 

MHOrOypOBHesoro aBTOMaTH3HpOBaHHOro npouecca MoHTe-Kap110 Mo.nenHpOBaHHll C06bITHH. 

TaKHX HHTep<t>eilcax He XBaTaeT HHCTpyMeHTOB ynpas11eHHl1 BbICwero nopll.llKa, TaKHX Ka 
aBTOMaHl3HpOBaHHOe C03,!laHHe CKpHllTOB, KomtrnrypauHll H OllHCaHHe 3a,!la'I, a TaK JKe CJJeJKeHH 

3a nOpll.llKOM HCOOJJHeHHll 3a,!la'IH, H3BJJe'leHHe OKOH'laTeJJbHOro pe3yJJbTaTa H MOHHTOpHHra. 

3 



I 

• 

• 

Ile.rib H 38Jl8'1H pa60Tbl 
OcHOBHbIMH ueJIJIMH .llaHHOH pa6oTbI l!BJIJllOTCll : 
Co3,llaHHe HHCTpyMeHTanbHbIX cpe11CTB llJIJI ymlJleHHOH H napannenbHOH HHTerpauHH H 

cornacoeaHHll nporpaMMHoro o6ecne'leHHll JKcnepHMeHTa HERMES e cpe11e rpH1l. 
C031laHHe HHCTpYMeHTa.JlbHbIX cpe11CTe llJIJI om1caHHll, 3anycKa H cne)l(eHHll ttecKonbKHX 

THnoe rettepaTOpoe MoHTe-Kapno, Mo11enHpyiow11x cj>H3H'lecK11e npoueccbJ JKcnepHMeHTa 

HERMES. 
Pa6oTa npoeo11Hnach no cne11yioJ.UHM HanpaeneHHl!M: 
I . Hccne11oeatta apxHTeKTypa 11 cj>yHKUHOHaJlbHbie B03MO)l(HOCTH npoMe~O'IHOro 

nporpaMMHOro o6ecne'leHHll rpHlla LCG c uemo co311aHHll npoTOTHTIHOH rpHJl-Cpe.llbl Ha 6aJe 

ApMKnaCTepa IB111A HAH PA, 11 pecypcoe eb1'111CnHTenbHOro uempa Ep<I>M. CoJ11aHHal! 

rpH1l-Cpe11a HHTerpHpoeaHa e SEE-GRID (KOTOpal! l!BnlleTCll 'laCTblO rpHJla LCG e IOro­

BOCTO'IHOH Eepone, H npellHaJHa'leHa Jlilll peweHHH JMa'I He TOilbKO B paMKax <I>B3 HO H B 

11pyrnx o6naCTllX HayKH). )laHHal! pa60Ta ebmOnHllnacb e paMKax 11oroeopa o 

COTPY.llHH'leCTee Ep<l>ll - HITllA 11 rocy11apCTeettHoro TeMarnqecKoro cj>HHaHCHpoeattHll . 

2. Pa3pa6oTaHbl M011em1 H HHCTpYMeHTaJlbHfiie cpe11CTea Jlilll y11aneHHOH H napannenbHOH 

11HTerpauHH H cornacoeaHHll nporpaMMHoro 06ecne'leH11ll JKcnepuMeHTOB Ha B3 rpH1l 11 

CHCTeMa MOHHTOpHHra B3 c nOKanbHOfO KnaCTepa. 
3. PeanHJOBaH HHTepcjJeiic llJIJI onHCaHHll, JanycKa H cne)l(eHHll HeCKOnbKHX THnoe rettepaTopoe 

MoHTe-Kapno, Mo.nenHpy10ruHX cjJH3H'leCKHe npouecchI JKcnep11MeHTa HERMES. 

06beKT HCCJJeJIOB8HHH 
OfibeKTaMH uccne.noeaHHll llBJIJIIOTCll Mo11enH pacnpe11eneHHbIX CHCTeM, Mo11enH 

KJiaCTepHbIX cuCTeM. ITaKeTbI H nporpaMMbI oprattHJauHH rpH1l-Cpe11b1 HJ KJICTepH30BaHHbIX 

pecypcoe. 

MeTOllbI ncCJJep,ueaHHH 
TeopcrwteCKOH OCHOBOH 11ccne11oeaHl1JI SIBil lleTCJI TeopHll npoeKT11pOBaHHll ccrei-L 

ITpHKJIMHal! 'laCTb ocHoeatta Ha nporpaMM11poeaHHH ua PERL e UNIX CHCTeMax, 

Kn11eHT/cepeepHOH Mo11enH nporpaMMHpOBaHHll, TeXHOnornH ee6-nporpaMMHp0BaHHll. 

Hay'IH3H HOBH3Ha 
• Co311aHa Mo11enb H HHCTpyMeHTanbHbie cpe11CTea .nm1 y11aneHHOH H 

napannenbHOH 11HTerpauHH H cornacoeaH11J1 nporpaMMHOro o6ecne'leHHll 

JKCnepHMeHTOB Ha 83 rpHll 
• Co311aHa Mo11enb H HHCTpyMeHTaJlbHble cpe,llCTBa .!lilll MOHHTOpHHra .nocrynHbIX 

83 c nOKa.JlbHOfO KnaCTepa. 
• Ha 6aJe ApMKJiaCTepa 11TIHA HAH PA, H pecypcoe BhI'111cn11TenbHOro ueHTpa 

Ep<l>ll co311aHa npOTOTHOHal! rpHll-cpe.ua, HHTerp11poea1rnal! e SEE-GRID. 

• PeanHJoeaH HHTepcjJeiic Jlilll on11caHHJI, 3anycKa 11 cnelKeHl1JI HeCKOilbKHX THOOB 

reHepaTopoe MoHTe-Kapno, Mo.uen11py1owHx cj>11J11'1eCKHe npoueccbl 

3Kcnep11MeHTa HERMES. 

TipaKTH'leCK3H 3H3'1HMOCTb OOJJy'leHHblX pe3yJJbT3TOB 
C03.!laHHal! rpHll HHcj>paCTpyKTypa H HHCTpyMeHTaJlbHbie cpe11cTea no3BOJIJIT Ha'laTb B 

Epct>H pa6oThI no c11Myn11poeaHHIO MouTe-Kapno Bb16opoK 6onbworo pa3Mepa, uaueneHHhlX Ha 

auanHJ JKcnep11MeHTanbHblX 11aHHblX, HaKonneHHblX Konna6opauHei1 HERMES, 'ITO oco6euuo 

Ball<HO c TO'IKH 3peHHJ1 06J1JaTenbCTB Ep<l>H no coeMeCTHOMY Hay'IHOMY 11oroeopy c DESY. 
ct>11JHKH Ep<l>H nony'IHn11 Jcj>cj>eKTHBHblH HHCTpyMeHT 11nll npoee.ueHHJI Hay'IHhlX Hccne.uoeaH11i1 no 

aKTyanhHeHWHM npo6neMaM coepeMeHHOH cjJH3HKH BblCOKHX JHeprnii H JneMeHTapHblX 'laCT11U, 
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pe3ynhTaTbl KOTOpblX 6y11YT ony6n11KOBaHbl B ee11y!llHX MHpOBhlX ll<YPHaJlax. KpoMe 

peannJoeaHa B03MOlKHOCTb 11ocryna K 6y.uyw11M JKcnep11MeHTanbHbIM llaHHblM LHC, 
6eJycnoeHo noebICHT Ka'leCTeo 11 Hay'IHbIH ypoeeHb yqacrnll Ep<l>H e MelK.llyHapo; 

Konna6opaum1x. 

ITpe.nnolKeHHbie nporpaMMHbte 11HCTpyMe11TanbHb1e cpe11CTea pa3pa60TaHb1 

MO.!lYilbHO-pacnpe.ueneHHOH TeXHOilOrHH c B03MOlKHOCTblO rn6Koro H3MeHeHHl! " pacw11p1 
CHCTeMhl, a TaK)l(e HCnOnb30BaHHJI B HeH KaK CTaH.UapTHbIX, TaK H 11ononHHTenb 
HaCTpa11eaeMbIX Mo.uyneil. 

ITpaKTH'leCKOe 11cnonhJOBaHHe pe3ynbTaToe 1111cceprnu110HHoii pa60ThI 11 HX JHa'l11M1 
OTpall<eHbl B aKTax BHe11pem1J1. 

BHelJpeHne 
ViHCTpyMeHTaJlbHbie cpe11CTea 11HTerp11poeaHHJ1 ITO JKcnepHMeHTOB 11 c11C1 

MOHHTop11Hra eHe11peHa e Hccne11oeaTenbCKOM ueHTpe DESY. 

11HTepcj>eiic .!lJIJI aBTOMaTH3aUHH npoueccoe onHCaHHJI, 3anycKa H CJielKeHHJI HeCKOJlbKHX TH 

MoHTe-Kapno 3Ma'I JKcnep11MeHTa HERMES eHe.npeHa e Ep<l>H. 

ITaKeT SW-installer, 6hIJI Hcnonb3oeaH He TOJibKO .unll HHTerpHpOBaHHll nporpaMMH 

o6ecne'leHHJI JKCnepHMeHTa HERMES, HO H llilll no BHpryanbHOH opraHH3aUHH I 
(International Linear Collider) e ttccne.uoeaTenbCKOM ueHTpe DESY. A naKcr CEAT cnylKHT 0111 

H3 OCHOBHbIX HHCTpyMeHTOB MOHHTOpHHra B TOM ll<e B Hccne.uoeaTeJibCKOM ueHTpe. 

Ha Jauturv BbIHOCHTCH CJJelJvromne noJJoiKeHnH 

• Mo.uenb u HHCTpyMeHTa.JlbHhie cpe11CTea .llJIJI y11aneHHOH n napannen1>Hoii nHTerpauu1 

cornacoeaHHll nporpaMMHoro o6ecne'leHHl! JKcnepHMeHToe Ha B3 rpH1l. 

• Mo11enT> H HHCTpyMeHTanhHbie cpe11CTea .llJUI MOHHTOpHttra 11ocrynttbIX B3 c n0Kan1>•1< 

KJiaCTepa 

• Mo11enb npOTOTHnHoii rpHll-cpe.ubl H1trerpttpoeattHal! e SEE-GRID 

• ViHTep$eiic llJIJI aeTOMaT11Jau111-1 npoueccoe on11caHHll, JanycKa H cnelKeHHll HeCKOJlbK 

THnoe MoHTe-Kapno 3a1la'I JKcnepHMeHTa HERMES. 

Ily6JJHK3UHH H anpo6aUHH 

OcHOBHbie PeJYJibTaTbI H nonolKeHHJI 11ttccepTaUHOHHOH pa6oTbI o6cYlK.llanHcb 

.D.OKJia1lblBanHCb Ha ceMHHapax e 11HCTHTYTe npo6neM HHcj>OpMaTHKH u aBTOMaTHJawrn HAH P. 

EpeBaHCKOM HHCTffTYTe cj>H3HKH H Hccne.n.oeaTenhCKOM ueHTPe DESY, fepMaHHll (2005-2008 rr 

MelK.llyttapO,llHOH KOHcj>epeHUHH no Bbl'IHCJIHTeJihHLIM HayKaM H HH$OpMauHOHHblM TeXHOJIOrID 

CSIT'2007. flo TeMe 11HccepTauHH ony6nHKOeatto 4 CTaTH e ~Hanax H TPYllax KOHcj>epettuu 

cnHCOK KOTOpbIX npHBO,ll.HTCJI B KOHUe aBTOpecj>epaTa 

CTpyiqypa u o61>eM pa6oTbI 

.ll:ttccepTaUHOHHal! pa6oTa COCTOHT H3 eee.n.eHHll, 'leTb!pex rnae H cnucKa HCil0Jlb30B8HHO 

JIHTepaTYPbI. 06-heM pa60Tbl - 136 CTpaHHU, BKJIIO'laJI 34 pucyHKa, 3 Ta6JIHUbl, uurnpyeMyl 

JIHTepaTypy, HaC'IHTbIBaJOJ.UyJO 105 HaHMeHOBaHHH. 

CO,n:EP:>KAl-lllE P AEOThl 

Bo eee11eHHH o6ocHOBaHa aKTyan1>HOCTb TeMbl .n.ucceprauuu, ccj>opMYJJHPOeatta uen 
,llHCCePTaUffOHHOH pa6oTbl, npuee11eHLI OCHOBHbie IlOJIO)l(eHHll, BbIHOCHMble Ha 3aIUHTy, Il0Ka38Hl 

HaYlJHal! HOBH3Ha H npaKTH'leCKaJI 3Ha'IHMOCTb nonyqeHHblX pe3yJlbTaTOB. 
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I 
B nepeoli rnaee llfillbI OCHOBHbie napaJliffMbI fpH.U-TeXHononrn. OnHCattbI ypoBHH 

apxHTeKTypbI rpHJl H noHJ1THJ1 BHJITYMbHOH OpramiJauHH. OnHcatta HH<l>pac:rpYJ<TYPa 

6eJonaCHOCTH rpHJl. IlpHBeJleHbl OCHOBHbie npHHUHilbl opraHH3aQHH rpHJl-HH<l>paCTp)'KT)'pbl H 

npHMepbl peanH3auHH HeKOTOpbIX npoeKTOB rpHJl. 

Bo BTopoli rnaee npoeeJleH aHanH3 pacnpeJleneHHOH rpHJl HH<l>pac:rpyKTypbI LCG e 

CO'leTfil!HH co cxeMOH noTOKOB llfil!HbIX B coepeMeHHbIX 3KCnepHMeHTax no <l>B3. 

OnHcatta cneuml>HKa aHanH3a JlaHHbIX 3KcnepHMeHTa HERMES, a TalOKe npoeeJleH fil!MH3 

qiaKTopoe, onpeJleJIJllOUll'IX Bbl'lHCllHTellbHbie noTpe6HOCTH no C03JlaHHJO CHMYllHpOBaHHblX 

MottTe-Kapno Bb16opoK 6011bwHx o6'beMoe, HaueneHHbIX Ha onHcaHHe 3KcnepHMeHTa HERMES. 

06bl'lHO BO ecex coepeMeHHbIX 3KCnepHMeHTax HCnOllb3YeTCll OllHHaKOBbIH CTaHllaPT 

npeJlCTaeneHIDI llfil!HbIX, KaK llllll MoHTe-Kapno co6bITHH, TaK H lllllI peanbHbIX 

3KcnepHMeHTanbHbIX co6bITHH (pHc. I). 11cnonb3Yll 4>H3H'leCKHe reHepaTOpbI MOJlenHpoefil!Hll 

co6b1rni1 (TaKHe KaK PYTHIA, LEPTO H Jlp.) lllllI KOHKpeTHoro npouecca CHMy1111pyKYrCll 

MHOJKeCTBO TPeKOB, KOTOpbie 3aTeM npOBOllllTCll 'lepe3 KOHKpeTHbIH JleTeKTop c nOMOIUblO 

cneuHanbHOH nporpaMMbl, COJlepJKaweii nom1y10 HH<l>opMauHIO 0 reOMeTpHH YCTfil!OBKH 

(GEANT), 3aTeM npOH3BOllHTCll ou11<1>poeKa OTKllHKOB pa311H'lHbIX JleTeKTopoe. CxeMaTH'ieCKH 

onHCaHHall BbIIIIe cxeMa H306paJKeHa B neeoH 'laCTH pHCyttKa, TO'lHO no TaKOH :>Ke cxeMe 

npOH3BOllHTCll o6pa6oTKa peanbHbIX co6bITHH, nony'laeMbIX c 3KCnepHMeHTanbHOH yCTaHOBKH 

(npaeall 'laCTb pHCyttKa). HanH'lHe o6oHX KOMnoHeHToe, a HMeHHO MoHTe-Kapno co61>rrHii H 

pean1>HhIX co61>rrHH, no3BOlllleT paCC'lHThIBaTh TaKHe BaJKH1>1e xapaKTepHCTHKH yCTaHOBKH, KaK 

HMnynhCHble H yrnoe1>1e pa3peIIIeHIDI, «aKCenTaHC» H T.n., a TaK:>Ke npOH3BOllHTb cpaeHeHHJI 

pacnpeJleneHIDI pa311H'lHhIX KHHeMaTH'lecKHX nepeMeHHhIX e peanbHhIX llaHHbIX H MoHTe-Kapno 

co61>rrHlIX. CneJlyeT oco6o OTMeTHTh, 'lTO CTaHllaPTH3auHJ1 o6pa60TKH JlaHHhIX, KaK peallbHhIX, TaK 

H MoHTe-Kapno, co61110Jlae-rc11 Ha ecex ypoeHllX, BKlllO'lall nporpaMMhI peKOHCTpyKUHH 

3aplI:>KeHHbIX TPeKoe. 

Monrc ::arto Produc~on Online Data Taking 

Event Generation 

Detector Simulation I 1·-----------------·--·-···-----------. , 

~--j -~---·-····· !?_i~~!~~~-~~~ - - - -· -· ···j ; 
I - - -- _..:.:..J 

g I I Trigger & DAO 

~ Data Pr2cessln~ • I 
I . - t --- t 

'-------] Event Reconstruction J 

l 
Data Analysis 

~---------- ----------~ 

'---
PHC. I. noTOKH Jlfil!HbIX B <l>B3 

IloMHMO yKaJfil!HbIX ueneii no BbI'lHcneHHIO aKcemattca H pa3peIIIeHHJ1 

3KCnepHMeHTanbHOH yCTfil!OBKH, a TaKJKe cpaeHeHHlI KHHeMaTH'leCKHX pacnpeJleneHHH, 

nony'leHHhIX H3 peanbHbIX llfil!HhIX H MoHTe-Kapno CHMYlllIUHH, ewe OllHOtt BaJKHOH 4>YHKUHel1 

MoHTe-Kapno llBlllleTCll paC'leT CHCTeMaTH'leCKHX OIIIH6oK 3KCnepHMeHTa. KpoMe Toro, BBHllY 
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'lpe3Bbl'laHHOH CllOJKllOCTH lfCCllellyeMblX 06'beKTOB H, KaK CllCJlCTBHC, npaKTH'lCCKOro OTCyrc 

npl!MblX lf3MepeHHH B <1>83, Hlf OllHH cospeMeHHblH 3KcnepHMeIIT He MO)f(eT o6oHTHCb 6e3 M 
Kapno CHMYllllUHH, B OCHOBe KOTOpbIX lle)f(aT Ha116011ee nOllHble TeOpeTH'leCKHe npellCTaBJI 
(MOJle1111), OTHOClllllHeCll K <jJH3HKe BblCOKHX 3Heprnif. 

Jl.llll MOJleJrnpoeaHHll 3KcnepHMeHTos 11cnonb3Y10Tc11 cneu11anbHb1e nporpaMMbI Mc 
Kapno, llBllllIOlllHecll 'laCTbIO coooKynHOCTH HERMES op11eHTHpoeaHHOro nporpaMM 
o6ecne'leH!fll H BKJllO'!aIOT B ce6ll TPH OCHOBHble COCTaBlllIIOlllHe : 

I. reHepau1110 co6bITHH 

2. MOJlellHposaH!fe npOXOJKJleHHll 'laCTHU Yepe3 3KCnepHMeIITMbHYIO yCTaHOBKY 
3. MOJle1111posaH11e OTKllHKOB JleTeKTopos. 

BBHlly oco6oii BbI'!HCllHTenbHOH TPYllOeMKOCTH, s coYeTaHHH c orpoMHbIMH o6oeMaMH Bb1xo1 

HH<jJOpMauHH JlJlll C03JlaHHll 6a3 CHMYllHpOBaHHbIX MOHTe-Kapno JlaHHbIX, BblllB. 

Heo6xomfMOCTb o6oellHHeHHll KOMnbIOTepHbIX pecypcos Ep<!>H 11 ApMKnaCTepa H sosne'leH1 

rpHJl HH<l>paCTpyKTypy LCG, KOTOpall noJsonHT 4>H3HKaM Ep<l>l1 noll.llepJKHBaTb H pa3BH1 

nonHoueHHoe y'laCTHe s pa6oTe no aHanHJY JlaHHbix Ko1111a6opauH11 HERMES, a TaKJKe e llP) 
Me)f()lyHapOJlHbIX KOlllla6opauHllX. 

8 TQeTbeH rnaee on11caH cnoco6 noCTpoeHHlI rpHJl LCG 113 K11aCTepH30BaH1 

pecypcos, HCnOllb3Yll npOMeJKyrO'!HOe nporpaMMHOe o6ecne'!eHHe gLite. nf10 gLite l!Bllllf 

pacnpeJlelleHHblM KOMnlleKCOM: ero KOMnOHeHTbl YCTfillaBllHBalOTCll B pa311H'1Hb!X TO'!Kax rpH.D 

B3aHMOJleHCTByKYr Me)!(Jly co6oii no llOKaJibHOH HllH rno6anbHOif CeTH. IiaJOBhIMH CTpYJ<TYPHb 

KOMilOHeHTaM11 BbICTynalOT c11yJK6b1, TO eCTb nporpaMMHbie eJlHHHUbl, KOTOp1>1e IlOllHOCl 

peanHJyKYr OTJle1IbH1>1e <l>YHKUHH. C03JlaHHall Ha 6aJe KOMillleKca ApMKllaCTep rp 
HH<l>paCTpYJ<TYPa, COJlep:>KHT JlBe COCTaBlllllOIUHe: pecypCHYIQ H nporpaMMHYIQ. Pecypc1 

COCTaBllllIOIUal! HMeeT JlByxypOBHeBYIO CTpyKTypy: B rpHJl BKlllO'!aIOTCll He OTJlellbHbie pecypcb 

pecypCHble ueHTpbl. EcnH HMeTb B BHllY KOMilhJOTera1>1e pecypCbl, 'fO COOTBeTCTBYIQIUHe ueHT 

B rrno gLite Ha3blBaIOTCll Computing Element (CE). Ka)!(JlbIH TaKOH pecypCHblff ueffTP BKlllO'I: 

MHO:>KeCTBO KOMnbIOTepos (HCilOJJHHTeJlbHbie KOMilblV~f!JbI), npeJlHa3Ha'!eHHbIX 1 

BblilOllHeHHJI 33.!laHHH. 1-fcnonHHTenhHbie KOMilblOTepbl KllaCTepH30BaHbI: OHH ynpaBlllll01 

JlOKaJlbffbIM MeuemKepoM - CHCTeMOH naKeTHOH o6pa6oTKH, KOTOpal! HMeeT co6CTBeHHI 

HHTep<l>eiic ynpaeneHHJI 33.!laHHllMH H 06ecne'l11eaeT HX o6pa6oTKy, IlOll.JlepJKHBall O'lepellH 
pacnpeJlellllll 3aJlfil!HJI no pecypcaM csoero CE. 

BKlllO'leHHe pecypcHoro ueHTpa - KllaCTepa - e rpHJl npoHcxo,llHT nyTeM yCTaHOBKH s e 
llOKaJ!bHOH cpeJle OCHOBH)'blX Cny:>K61>1 gLite, KOTOpal! HMeeT rpHJl-HHTep<PeiiCbl llllll npHel 

3anpocoe no ynpaeneHmo 3aJlaHHllMH. ITony'lall 3anpoc1>1, CllYJK6a peanH3YeT HX 'lepe3 noKanbHI 
HHTep<PeiiCbl CHCTeMbl naKeTHOH o6pa60TKH. 

IToxo:>Ke o6CToHT .lleno c pecypcaMH xpatteHHJ1, TOllhKO 3.Qec1> pecypcHhIM ueHTpoM e1>1cryna 

xpattHnHme llaHHbIX - Storage Element (SE), KOTopoe MOlKeT BKllJO'laTh HeCKOllhKO pa3HbIX mm 

peanbHbIX YCTpOHCTB XpaHeHHJI, a BMeCTo CHCTeMhl IlaKeTHOH o6pa60TKH BbICTynaeT MeHeJlJK( 
pecypcoe naMJ1T11. 

IlporpaMMHal! COCTaBlllIIOlllal!, B Ka'leCTee KOTOpOH BbICTYilaIOT KOMilOHeHTbl gLit 
npeJlCTaBlleHa eo-nepBblX, nOllb30BaTe111>CKHMH HHTepct>eiicaMH, H BO-BTOpbIX, c11yJK6aM1 

I10llb30BaTellbCKHe HHTepct>eiicbI YCTfillaBJIHBalOTCll Ha pa60'!HX MeCTax H npeJlCTaBlllIIOT co6o 

yrHllHTbl, Bhl3hIBaeMbie H3 KOMaHJlHOH CTpOKH. I10MHMO Toro, eCTh erue HH<l>pacTpyKTypHbl 

CJ!y:>K6bl, BXOJllIIUHe B COCTae Pa311H'iHb!X CHCTeM gLite. TaKHe CllYJK6bI HCilOllb3YIQTCll BCeM 

KJIHeHTCKHMH nporpaMMaMH, pa6oTaIOIUHMH B rpHJle, H MOryr 6hITh yCTaHOBlleHbl 
eJlHHCTBeHHOM Ha BCIO HH<l>pac:rpyKTypy 3K3eMnllllpe. 

OTMeTHM, 'lTO XOTll apxHTeKTypa rpHJla pacC'lHTaHa Ha reTeporeHHYIQ pecypcHYIO 683y 

HCilOllb30BaHHe npOH3BOllbHbIX nnaT<l>OpM B Ka'leCTae cepeepoa, peanHJauIDI gLite BblilOllHeH 
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TOJlhKO JllUI onepam10HHOH CHCTeMbI Scientific Linux. HIDKe nepe'IHCJieHbl OCHOBHbie 3JieMeHTbI. 

BHeJJ.peHHbie Ha 6a.Jy KOMnJieKca ApMKnacrep, H HX Ha.JHa'leHHe: 

CE (Computing Element) - npeJJ.Ha.JHa'!eH JlJUI yCTllHOBKH Ha ynpaelUIJOUlHH y:JeJI 
Bb!'IHCJIHTeJibHOro KJiaCTepa. .llaHHblH )JieMeIIT npe)lOCTaBJUleT YHHBepCaJibHblH HIITepcjJeHC K 
CHCTeMe ynpaBJieHHJI pecypcaMH KJiaCTepa H n03BOJUleT 3anycKaTb Ha KJiaCTepe Bbl'IHCJIHTeJibHble 

3a)laHIDI; 
SE (Storage Element) - npeIIHa.JHa'!eH !lllil ycrattOBKH Ha y3en xpatteHHJI naHHhrx. .llaHHhIH 
)JieMeIIT npeIIOCTaBJIJleT yttHBepCaJibHblH HHTepcjJeHC K CHCTeMe xpaHeHHJI !laHHb!X H fi03BOJllleT 

ynpaBJUITb !laHHblMH (cjJaHJiaMH) B fpH!l-CHCTeMe; 
WN (Worker Node) - npeIIHa.JHa'leH IIJIJI ycrattoBKH Ha KruKJlbJH Bhl'IHCJIHTeJibHhlH y:Jen Knacrepa . 

.D.attHhlH 3JieMeHT npenocraenlleT craHI1apTHb1e cjJyHKUHH H 6H6nHOTeKH LCG JaJJ.a'laM, 

BbinOJlHJllOUlHMCJI Ha naHHOM Bbl'IHCJlHTeJibHOM )'3Jie; 
UI (User Interface) - .ll11J1 nonhJOBaTellil - TO'!Ka exona B fpHII, peanHJyeT HIITepcjJeilc KOMaH!lHOH 

CTpOKH rpH!l-CllCTeMbl. 8 3TOT 3JleMeIIT BXOIIJIT CTaHIIaPTHble KOMaHIIbl ynpaeneHHJI 3aIIa'laMH H 

!laHHblMll, KOTOpble JleTaJibHO paCCMOTPeHbl B TPeTbeH rnaee; 

LFC (Local File Catalog) - Ha6op nporpaMM, peaJIH3yJOUlHX cjJaHJlOBblH KaTanor rpHII-CllCTeMbl. 

<l>aHJIOBblH KaTanor He06XO!lHM !lllil xpaHeHHJI HHcjJOpMauHH 0 KOnIDIX (penJIHKax) cjJaHJIOB, a Ta.JOKe 

JlJlll no11cKa pecypcoe, coJJ.epJKaIUHX TPe6yeMb1e JlaHHhie; 

BDII (lnfornation Index) - Ha6op nporpaMM, peaJIH3yJOIUllX HHcjJOpMaUHOHHblH HH)leKC rpHII­

CHCTeMbl. 11HcjJOpMauHOHHblH HH!leKC COJleplKITT BCIO HHcjJOpMauHIO 0 TeKYIUeM COCTOJIHHll 

pecypcoe, nonyqaeMYJO H3 HHcjJOpMaullOHHb!X cepBllCOB, H Heo6XOIIHM !lJUI nOllCKa pecypCOB. 

KoMnoHeIITbI BDII - nocraem11K11 11HcjJopMauHll - co611paJOT 11HcjJOpMauHJO o JlOCTynHb!X 

pecypcax, 33HOCJIT ee B llHcjJOpMau110HHyJO 6a.Jy, a 3aTeM npeo6pa3YJOT 3TY llHcjJOpMauHJO )lJlJI 

ny6JIHKauHH ee B rpHII . .llJUi xpatteHHJI llHcjJOpMauHH HCfiOJib3YCTCJI pelUIUHOHHaJI 6a.Ja !laHHb!X. 
MON (Monitor) - Ha6op nporpaMM !lllil MCHHTOpHHra Bb!'lllCJIHTenr,Horo KJiacrepa . .llaHHhlH 

J;reMeIIT co6upaeT II coxpattlleT B 6a.Je !laHHbIX llHcjJOpMauHJO 0 COCTOJIHHH II llCfiOJib30BaHllH 

pecypcoe KJiaCTepa. 
rpHII cerMeHT ApMK11acrepa HaxOIIllTCll B pelKHMe «production» !lJlll BHPTYaJibHOH 

opraH113auHll HERMES, 11 HeCKOJlbKHX Jlpyrnx BO 11HcjJpacrpyKTYPhl SEE-Grid, 11 HaxOJlHTCJI non 

Ha6JIJOJleHHeM U.eIITpa YnpaeneHHJI fpHII (Grid Operations Center). 

r116KOCTb peaJill30BaHHOH MO)leJIH, B 3aBllCllMOCTll OT TPYIIOeMKOCTH KOHKpeTHOH 

3a)la'lll, n03BOJllleT OfiTHMaJlbHO pewaTb eonpOCbl pacnpeneneHHJI Bb!'IHCJlITTeJlbHb!X fiOTOKOB 

MelK!ly co6creeHHO 06beI111HeHHb!X pecypcoe ApMKJiacrepa 11 Ep<l>Yl, 11 , B cnyqae oco6o 

TpynoeMKHX BbI'IHCJieHllH, nepetta.JHa'laTr, Ja)latt11e B cpCJly SEE-GRID. 

B 'leTBepTOH rnaee onHChIBaJOTCJI nporpaMMHbJe cpeJlCTBa, pa3pa6oTaHHbie B paMKax 

!laHHOH pafiOTbl. .llnJI napan11eJlbHOH yCTaHOBKH nO 3KCnep11MeHTOB, B paMKax JlaHHOH pa60Tbl, 

6b1Jill pa3pa60Tattb1 cue1rnp1111, H nporpaMMHbre cpeJJ.CTBa (SW-Installer H CEAT), on11cattHe 

KOTOpb!X npllBO)lllTCJI )lanee. 

fiporpaMMa SW-Installer, MOJJ.enr, KOTopoH npHBOIIHTCJI Ha pHc. 2, npeJJ.HaJHa'leHa JlJlll 

napaJIJieJihHOH yCTaHOBKH nO 3KCnepHMeIITOB Cpa3y Ha HeCKOJibKHX B3 H COJleplKITT CJieIIyJOUlHe 

MO!lYJlH: 
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PHc. 2. MoJJ.eJib SW-Installer 

• <l>ai1n KoHcjJHrypau11H 

nr~."1t\.-1 . \ 

<l>aHJI !lOCTyneH TOJlbKO MeHe)llKepy no 3KCnep11Me1ITOB )laHHOro BO II JlOJJJKeH 

np11cnoco6neH coOTBeTCTBeHHO TPt:6oeaHHJ1M BO. nepeMeHHbie, KOTOpb1e Hane onp".ne 
3TO-

o Ha.JaaHHe BO ($vo_name="hennes") 

o HaJeam1e npeµ,no'!TllTeJihHOro 3JieMeIITa xpatteHw1 (Storage Element) 
($se="snn-dcache.desy.de") 

o nYTh K xpatt11n11my nporpaMMHblX cpeJJ.CTB (KOTOpb1e JlOJJlKHbI 6 
ycraHaen11eaTbCJ1) ($sw _path="/afs/desy.de/group/hennes/r24/ ") 

0 fIYTb K CfillCKY B3, Ha KOTOpbiX 6yIIYT yCTaHOBJJeHbl nporpaMMHble cpe)l1 

Cn11coK MOlKeT 6brrb creHep11poeaHo Japattee, 11cnonr,3yJ1 pa.3pa6oTaHHY 
paMKax naHHOH pa60Tb1, nporpaMMY CEA T, on11caHHYJO JJ.anee e 3TOH n 

HJIH MOlKHO nony'IHTb c ueHTpanH30BaHHOH CHCTeMbl MOHllTOpHHra ; 

Centralized Service Availability Monitoring (S. 
($ce _list="/afs/desy.de/group/grid/Mkoyan/ce _list" ) 

• MoJJ.ynh ABTop113au111111 AYTeIIT11cjJ11Kau1111 

TaK KaK 3TO He 06bI'IHOe 3a)laHHe, a 3a!laH11e YCTaHOBKH MeHeIIJKepy, no 3Kcnep11Me1 
)lOJJJKeH 6bITb aBTOp113Hp0BaH c COOTBeTCTBYJOIUeH pOJIIO «icgadmin». 

KoMaHI1a: voms-proxy-init -verify -voms hermes:/hennes/Role=lcgadmin 

flOT MOJlYJlb npoeeplleT HaJlll'IHe IIeHCTBeHHOro npoKc11-cepT11cjJ11KaTa COOTBeTCTBYJO 
po1111 II, B cnyqae He06XO)lllMOCTH, npOBO)lHT ceccmo aBTOpH3au1111. 

• Monynh nepecb1JIK11 11 pen1111Kau1111 

nporpaMMHbie cpeJlCTBa peKypc11eHo Kon11pyJOTCJ1 Ha npeJJ.nO'ITHTenbHblH 31leMeIIT xpaHe1 
11 C03JlaJOTCJI coOTBeTCTByJOIUHe pen1111K11 Ha KJlJO'leBbix 3neMeIITax xpatteH11J1 JlattHoro BO 
• feHepaTop CKpllnTa yCTaHOBKH. 

yfa npe)lonpeneneHHblX wa6nOHOB C03JlaJOTCll CKpHnTbl YCTfillOBKH no. 

• feHepaTOp OfillCaHHJI 3a!laHHH (JDL) 
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1-h npe.nonpe.neneHHblX wa6JIOHOB C03.lllUOTCJI onHCaHHll 3a.naHHH. 3.necb lKe aBTOMaTHYeCKH 
npe.nnHCbJBaeTCJI HMll B3, Ha KOTOpOM 6y.nyr yCTaHOBJleHbl nO. 
Requirements= other.GlueCEUniqueID = "$ce"; 
,ll,nll KaJKD.oro 83 ylKe creHepHposaH CKp11m1T ycraHOBK11 11 on11catt11e 3a.na1rnll. C11e.ny10m11w 
Mo.nynb JanycKaeT Ja.natt11e. 
• Mo.nynb ynpas11eH11ll Ja.llaH11J1M11 3anycKaeT Ja.natt11ll no HaJHaYettmo 11 11po11Jeo.n11T 
MOHl1T0p11Hr B peanbHOM epeMeH11. lfacno JanymeHHblX Ja.naHl1H paBHO Yl1CJTY 83. Ha 
KalKllOM :nane MeHe.nlKep no JKCnep11MeHTOB yee.noMJllleTCSI 0 CTaTyce 3(11laHl1H noKa He 
BbinOJTHllTCSI BCe 3a.llal!Hll. np11 He06X01111MOCTl1 Ja.naH11e nepe3anycKaeTCSI. 
• Mo.nym. ynpasneHHll TeraM11 
KaK yiKe 6b1110 onHcatto e JTOH rnaee Ha KlllKD.OH ¢aJe ycraHOBKH ( «ycrattoeKa e npoueccel>, 
«yCTaHOBKa Jasepwetta», «cornacosaH11e s npouecce», «cornacosaH11e 3asepweHO» ), B 
11H<!JOpMaU110HHOH CHCTeMe .llOJllKHbl 6bITb 113.llaHbl Tern 0 CTaTyCe .naHHOro nO. 
8 ¢aJe «ycTaHOBKa B npouecce» - Ter VO-$vo-$sw-in_preparation r.ne $vo - HaJBattl1e 
s11pTyan1>HOH opraH11Jau1111, $sw - HaJBaH11e IlO. Hanp11Mep hermes-hmc-in_preparation. 
8 <jJaJe «yCTaHOBKa JasepweHa>> - Ter - VO-$vo-$sw-insta/lation_complete 
8 ¢aJe «cornacosaH11e s npouecce» - Ter - VO-$vo-$sw-to-be-validated 
Ilocne nposepK11 11 COrJTaCOBaHID! nO, B <jJaJe «COrJTaCOBaH11e JaBepweHO» 113.llaeTCll 
OKOHYaTeJTbHbIH Ter VO-$vo-$sw (VO-hermes-hmc) s l·1H¢opMau110HHOH C11creMe. YiKe 
nOJTb30BaTeJTl1 MOryT HCnOJTbJOBaTb IlO hmc Ha scex 83 BHPTYallbHOH OpraHHJaUHH 
.no6aBJIJUI CCbIJTKY Ha IlO B OnHCaHHH Ja.namlH: 
Requirements= other.GlueCEUniqueID = "grid-ce0.desy.de:2 l l 9/jobmanager-lcgpbs­
herrnes" && (Member("VO-hermes hmc", 
other.GlueHostApplicationSoftwareRunTimeEnvironment)); 

Ha p11c. 3 nµ1-1so.n1ffcll Mo.nenb npouecca ycrattOBKH. 
I. c nOJTb30BaTeJTbCKOro HHTep<jJewca HJBJTeKaeTCll cnHCOK 83 113 ueHTpallHJOBaHHOH HJIH 

JTOKallbHOH CHCTeMbl MOHHTop1rnra 
2. IlporpaMMHOe o6ecneqeHHe (Ha pHCYHKe o60JHaqeH KaK SW) Kon1-1pyeTcJ1 Ha 

npe.nnoqTITTeJibHblH JJTeMeHT xpaHeHmi. IlapanneJTbHO JanycKaeTCJI Ja.naHHe. 
3. CoJ.naIOTCJI KOnHH nporpaMMHoe o6ecneqeHHe Ha .npyrnx 6onee «6JTH3KHX» JJieMeHTax 

xpatteHmi. 
4. Ha B3 H3BJieKaeTcJI IlO HJ JJTeMeHTOB xpatteHHJI. 
IlocJie qcrsepTOro rnara Ja.llaHHe H no HaxO.llJITCJI Ha 83. 
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PHC. 3 MO.lleJib HHTerpHpOBaHIDI IlO 

0 

no npHYHHaM nnaHosoro 06cnyi1rnsaHHJ1 HJTH no .11pyrnM TeXHH'feCKHM npH'fHHru 
ecer.na 8b1Y11c1111TeJ1bHb1e 3neMeHTbI .nocrynHbI c .nattttoro KJTacrepa. Cne..loBaTeJlbHO, n 
ycraHOBKOH nporpaMMHblX cpe.ncre H 6H6JIHOTeK O'!eHb BalKHO HMCTb .neiiCTBHTeJTbHblH err 
.noczynHhIX pecypcos. Cn1-1coK scex .llOCT)'IlHhIX 83 MOJKHO nOJT)"IHTh c ueHTpanHJosai 
CHCTCMbl MOHHTOpHHra Service Availability Monitoring (SAM). Mmf>opMauHH o cocroi 
pecypcos B ueHTpallH30BaHHOH CHCTeMe 06HOBJIJleTCll c HHTepsanoM B HeCKOJTbKO qaco 
COCTOJIHHe ny6JTHKYeTCJI OTHOCITTeJTbHO ueHTpallH30BaHHOH CHCTeMe. 

KaK noKaJallH HawH OnbITbl, qacro BO BpeMJI nposepKH COCTOJIHIDI pecypcos c .!la.HI 

KJTaCTepa peJyJTbTaTbl ueH-rpallH30BaHHOH CHCTeMbl He COOTBeTCTBYIOT peanbHOCTH. HanpHMep, 
He .nocryneH c ueHTpallH30BaHHOH CHCTeMbl, HO .nocryneH c .naHHOro KJTaCTepa. 3To npHBe. 
He06XO.llHMOCTH pa3pa60TKH co6CTseHHblX nporpaMMHblX cpe.ncrs .llJIJI MOHHTOpHHra 83. 

IlporpaMMa CEAT (Computing Element Availability Tester) npe.nHaJHa'!eHa 
y.nocrosepeHmi HaJTHYHJI .newCTBITTeJibHbIX B3 .no ycraHOBKH IlO JKcnepHMeHToB. 
CoJ.nattHbie TeCTbI B BH.ne Ja.nattmi peKypcHBHO nocbIJTaIOTCll Ha see 83 BHp-ryam 
OpraHH3auHH, HMHTHPYll npouecc YCTaHOBKH no TeM CaMblM nposepJIJI <1.JyHKUHOHallbHI 
KaiK.llOfO B3. 3a.naHHe H TeCTbl co6paHHbl B CaMOpaJBOpaYHBalOLUHHCJI apxHBHpOBaH 
HCnOJIHHMblH ¢al!JT, BblBO.ll KOTOporo OT'!l:T no KaiK.llOMY 83 B <1.JopMaTe HTML. ,ll,aHHblH ¢oi: 
y.no6eH .llJIJI BHJYMbHOro npe.ncrasneHHJI HH<jJOpMauHH 0 .noczynHOCTH 83 c BOJMOJI< 
nocne11y10mew ny6JTHKaUHH Ha se6-cepsepe. ,ll,anee np1-1se.neHb1 on1-1cattHJ1 TeCTos, aHanHJJ\ 
HCXO.llbl KOTOpblX, MOiKHO .naTb 0.llHOJHaqH)'IO oueHKY 0 <jJyHKUHOHHpOBaHHH 83. 

• Tecr CE-sft-lcg-rm-cr co311aeT, KOnHpyeT H perncrp1-1pycr He6oJTblllOH TeKCTOBblH <Ji 

Ha npe.nnoYTHTeJTbHblH pecypc xpatteHHJI. 3aTeM HJBJTeKaeT CnHCOK KOnHH .llaHl 
¢allna 
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Tecr CE-sft-lcg-rm-rep - Ha ueHTpan1>HOM 3neMeHTe xpatteHHll C031IaeT Kon1111 <j>alina 
3aperHCTpHpoBaHHhlH npe.Ubl.llYIUHM TeerOM. 
Teer CE-sfl-lcg-rm-cp - Kon11pyer <j>alin, 3aperncrp11poBaHH1>Ii1 nepBhlM TeeroM Ha 
i1cnonH11Ten1>HOM YJne. 
Teer CE-sft-lcg-rm-del - er11paer Kon1111 11 perncrpau110HH1>1e 3an11c11 <jJaJ.lna co311aHHoro 
nepBbIM TeCTOM. 
Teer CE-sft-vo-swdir - BbillBnlleT 3ape3epB11po0aHHOe cneu11an1>Hoe npocrpaHerBo 
npe.UHaJHa'leHHOe .llflll ycraHOBKl1 no 3KCnepHMe!ITOB. EcnH nepeMeHHal! Ja.uaHHa 
npaB11nbHO 11 .u11pe1CTop11ll VO_${VO}_SW _DIR cymecreyer. 3Ha'l11T, Teer y.uancll. 
Teer CE-sft-vo-tag - npoBeplleT Hanwrne KOMaH111>1 lcg-ManageVOTag. 11nll ynpaBneHHJI 
TeraM11. Ecn11 KOMaH.lla He .uoerynHa Ha .uaHHOM B3 - Teer B pe)l(11Me npe11ynpe)l(.lleH11e, B 
npOTllBHOM cnyqae - 113BneKaer cn11coK nporpaMM yeraHoBneHHblX Ha llaHHOM B3. 

Onpe.ueimM rp11 coCTOllHHll Teer-3a.uatt11J.I: 
I . "aborted" - npeKpameH11e Ja.uaHl!ll 
2. "failed" - 3a.llaHHe .uoer11raer .uo 83, HO BbmonHeHHe 0.llHOfO 113 TeCTOB He y.uaeTCll 11n11 

0.lll1H 113 TecTOB HaxO.UllTCll B coerOllHlle OTKaJa. 
3. "ok" - Ja.uaH11e .uoer11raer .uo B3 11 Bee Teer1>1 y.uaJOTCll. 

IJocne 3anycKa TeCT-3a.llaHl!H Ha 83, nporpaMMa CEAT a11an11311pyer pe3yn1>TaT1>1. OT'ler1>1 no 
KaJK.llOMY 83 B $opMaTe HTML ny6n11KyJOTCll Ha Be6-cepBepe MOHHTOp11Hra. OT.uen1>Ho 
coxpattllerCll cnHCOK ecex .uei1erBeHH1>1x B3, .UJ!Jl .uanbHeliweli ycTaHOBKll If cornac0Batt11e ITO. Ha 
p11c. 4 np11BO.llHTCll MO.llem. nporpaMMhl CEA T. 

TEST OK 

'-------o-lPUB~~':f. TO 
~ 

P11c. 4 MO.lle!lh CEAT 

RUN 
SW-INSTALL 

1--bHa'lanbHO pa3pa6oTaHHall nporpaMMa CEAT 3a.llYMb1Banac1> KaK nononHeH11e K nporpaMMe SW­
lnstaller, HO TIUC )Ke 11cnonb3yeTCll KaK CaMOerOl!TeJihHblH llHCTpyMeHT .llnll MOHllTOpHHra 
<jJyHKllHOHHpOBaHIDI B3 c noKanhHoro Knaerepa 

CHCTeMa Grid-UI MH HERMES. 
,[VIJI 3anycKa HeCKOJihKHX THnoa 3a.lla'I 3KcnepHMeHTa HERMES B paMKax .llaHHoli pa6oThI 61>ma 
peanHJOBaHa nporpaMMa Grid-UI, KOTOpall npe.llOCTilllilllll nocryn K BbNl!CnHTeilhHhIM pecypCaM 
rpH.ll-CerMelffll, .n:aeT IlOJib30BlrreJlllM MeXaHll3M 3anycKa 3a.llaHHll c B03MO)l(H0erhl0 OnHCaHHJI 
CaMOro 3a)laHHll H rpe6yeMhlX 3a)laHHIO pecypCOB. ,[VIJI Ka)l(JlOfO Tl!na 3a)laHHll pa3pa6oTaH H 
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npe.uonpe.ueneH wa6noH 11 .upy)i(ecrneHHbIH 11HTep<j>etic, c noMOIUbJO KOToporo reHep11p 
KOHKperHoe 3a.llaH11e. I1onb30BaTemo TaIOKe npe.uOCTaBJ!JlerCll B03MO)l(HOCTb IlO)T 
11H<j>opMau1110 o B1>monHeH1111 3a.llaHHll 11 KOn11'!eCTBe norpe6neHHblX pecypcoB, a TaIOKe ynpa 
3a.uaH11eM. c noMOIUblO 3TOro KOMilOHeHTa nonbJOBaTen11 rpli.ll no CTaH.llapTHblM npOTO~ 
ocymeCTBnllJOT B3a11Mo.uei1erB11e c rpH.ll cerMeHToM. nonb3oBaTenJO npe.uocraenl!ercll Mexa 
6e3onaCHOH nepe.ua'l11 .llaHHblX, c flOMOlUblO KOToporo OH MOJKer OTnpaBHTb He06XO.llHMhH 
B1>monHeH11ll Ja.uamu1 .llaHH1>1e. TaK11M o6paJoM. c11ereMa Grid-UI 06ecne'!11Baer CBll3h M 
cymeerBy10m11M11 rp11.u 11H<j>pacrpyKTypaM11 11 noKanbHbIM cerMeHTOM rpli.ll. ApxHTeKTypa Gr 
(p11c. 5) OCHOBaHa Ha Mo.uen11 c TpeMll coeraBnlllOIUlfMlf, nonb30BaTenbcKal! '!aerb (<j>pOHT· 
cepBeHal! 'laerb (foK-3H.ll) 11 Mo.uynh MOH11TOpHHra. 

IUmenT 

,---------, 
I IGUJl I 
I~ I 
I I ~ 1~p=:J 

,-SW-INSTALLER I I Be6 Cepeep/mod_ssl I 

'------- ...! 

flporpaMMHoe 
06ecne'lettue 
3KcnepuMeHTa 
HERMES 

r-1 ,-----fu°bcr;~no--
,= I I Job descriptionO (JDL) ... ~I "'C 

gmc_prim 
gmc aroma 

gmc=dis 

i 1,. ~ Authentication() I I 6 _ I 
;§ I Job Submission() I JK '.llf.ll 
"'I I I 
:, L--------------J 
~I ------i-----~ 
<;I l~I ';J I I Job Mon I 
3 I I Resource 

L _ _! I Monitoring I : 

"' n 
< c 
n 
!?:: .., 
c 
:: 

"' 

I vu I CEAT 1... I l 
'----- ~ 

P11c. 5: Apx11Te1CTypa c11ereMb1 Grid-UI 

0CHOBHblM11 KOMflOHeHTaMl1 Mo.uyneti llBfllllOTCll : 
<l>pOHT-3Hll 

• fpa<j>11'!eCKJ1H non1>JoBaTen1>cK11ti 11HTep<j>el1c (GUI), npe.uoeraBnller .uoeryn K cepB~ 
fp11.u-c11ereMe 113 6paYJepa If fl03BOnller BbinOflHllTb Bee OCHOBHbie onepaum1 
ynpaBneHl1!0 3a.uaHHllM11. 

• 

l>3K-3Hll 

Herpa<j>11'lecK11i1 (text-mode) non1>30BaTen1>cK11ti 11HTep<j>etic (TUI), Bee B03MO)l(H< 
GUI, nn10c Mo.uyni, ynpaeneHHll .uaHHbIM B rpH.ll. 

• Mero.a C03.UaH11ll 3a.uaH11i1. 

• Mero.a reHepau1111 on11catt11J1 Ja.llaH11i1 113 npe.uonpe.ueneHH1>1x wa6noHOB 
• Mero.a ayreHT11<j>11Kau1111 
• Mero.a JanycKa 3a.uaH11i1 

MoHHTop1mr 

• Mero.a MOHHTOpHHra 3a.llaH11i1 
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• Momnop1rnr Bbl'IHCJIHTeJibHblX JJieMeHTOB 
• Hml>opMau1111 o .llOCTynHblX pecypcax rpHD. 

0CHOBHble pe3YJlbTaTbl H BblBO.llbl 

I. npoee11eH aHaJIH3 pacnpe11eneHHOH rpHD. HHcjJpacrpyKTypbl LCG B CO'leTaHHH co cxeMOH 
nOTOKOB ,llaHHblX B coepeMeHHblX JKCnepHMeHTax no ct>B3. 

2. On11catta cneu11cjJ11Ka aHaJIH3a .llaHHblX J KcnepHMeHTa HERMES, a TaK)l(e npoee11eH 
aHaJIH3 cjlaKTopoe. onpe11enll10LUHX Bbl'IHCJlHTeJlbHble noTpe6HOCTH no C03,llaHHIO 
CHM YJI HpoeaHHblX MOHTe-Kapno Bbl6opoK 60Jl bWHX 06beMOB, HaueneHllblX Ha onHCaHHe 
JKcnep11MeHTa HERMES. 

3. BeH.Lly oco6ofi Bbl'IHCJI HTeJibHOH TpynoeMKOCTH, e CO'leTaHHH c orpoMHblMH o6beMaMH 
e1>1xo11ttoi1 11ttcjJopMau1111 .llJlll co311aHHll 6aJ c11Myn11poeattHhrx MoHTe-Kapno ,llaHHblX, 
BbllleneHa Heo6xo1111MOCTb 06be.llHHeH1111 KOMnhIOTepHblX pecypcoe Ep<t>H [ I ] 11 
ApMKnacrepa H eoene<teHHJI e rp1111 HHcjJpaCTpyKTypy LCG, KOTOpal! noJeonHT <f>113HKaM 
Ep<t>l1 no1111ep)l(HBaTb H pa3e11eaTb nonttouettttoe y<tacr11e e pa6oTe no auan113y .llaHHhlX 
Konna6opau1111 HERMES, a TaK)l(e e .llpyrnx Me)l(,llyttapo11HhlX KOJrna6opau1111x. 

4. CTpe11JIO)l(eHa H pean113oeaHa MO,lleJlb npOTOTHnHOH rpHD.-Cpe.llbl Ha 6aJe COBOKynHh!X 
Bhl'IHCJIHTenhHhrx pecypcoe Ep<t>YI [I] 11ApMKnacrepa11Ill1A HAH PA 

5. fH6KOCTb peanH30BaHHOH MO,lleJIH, B JaBHCHMOCTH OT TPY.llOeMKOCTH KOHKpeTHOH 
3a,na<t11, noJeOJllleT onTHManhHO pewan eonpocbl pacnpe11eneHHJ1 Bhl'IHCJIHTeJ!bHbIX 
noTOKOB Me)l(,lly co6cree11110 06be1111He11111>rx pecypcoe ApMKJiacrepa 11 Ep<t>l1, 11, e 
cnyqae oco6o TPY.llOeMKHX BbI'!Hcnett11i1, nepeHaJHaqau, 3a,na1111e e cpe.n:y SEE-GRID. 

6. <l>H3HKH EpeeattcKoro <l>11311qecKoro l1HCTHTYTa nOJl)"IHJIH yttHKaJihH)'IO eoJMO)l(HOCTh 
.llOCTyna K 3KCnepHMeHTaJibHblM .llaHHblM, HaKOnJieHHh!M B KOJIJia6opau1111 
HERMES.[2,3] 

7. CoJ11aHa Mo11enb 11 HHCTpyMewra.i1bHb1e cpe11crea .llJill y11aneHHOH H napannenhHOH 
HHTerpau1111 H cornaCOBaHHJI nporpaMMHOro o6ecne'leHHll 3KCnepHMeHTOB Ha 
Bbl'IHCJIHTeJibHble JJleMeHThl rpH.ll. [ 4] 

8. Co311a11a MO.lleJlb H HHCTpyMeHTaJibHble cpe11crea 11Jlll MOHHTOpHHra .llOCTynHb!X 
Bbl'IHCJIHTeJlbHblX JJieMeHTOB c JlOKaJibHOro KJiacrepa[4] 

9. PeanHJoeaH HHTepcjJ eM:c 11Jlll on1-1ca111111, JanycKa 1-1 cne)l(eHHJI HeCKOJlhKHX THnoe MoHTe-
Kapno re11epaTopoe, Mo11en1-1pyiom1-1x cjJHJH'lecKHe npouecci,1 JKcnepHMeHTa 
HERMES.[2,3] 
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UU<I>.O<J>Uq.tif' 
Y:wptli Uwpqup. Uqniwli 

q.PM tip.2wlJ.wJpnLtf "L.tptftu" qp.UlwiJlnp6.p. Unliuit-Y:wp1n Julajlplitpp. J.UllIJ.Wpljtfw 
qtpwhuqtfwli bpwqpwJP.li tip.2nglitpp liw]uwqbmtf li p.pwqwliwgmtf 

UU1hliw]unuwqwu w2JuwUlllLJUJIDU UUJ.WUlwqu t ' 
• U2wqt1 li ppwljwuwglit1 bpwqpw]pli tip.2nguhp "L.tptftu" qFUlwiJlnp6.p. bpwqp1 

wuiwhnqtfwu htnwhwp li qmqwhtn tftpmqmJ. qpp.q tfP.2wlJ.wJp p.uUlhqpwgtfw 
hwuUlwUltfwu hwtfwp, hw2lJ.P wnut1nq "L.tptftu" qFUlwiJlnp6.p bpwqpJ 
WUJ.whnqtfwu wnwu6.uwhwUlljllLJU]IlLUUhp"[!: 

• U2wqt1 li p.pwqwuwgliht bpwqpwJP.li tfP-2ngutp, npnup ljuuiwuUlhli q 
tlp.2wlJ.wn1m tf "L.tptftu" qp.uiwtp.np&.p. Unuuit-Y:wp1n ]ulajlputpp. pllIJ.wpqtf 
qhpwhuljtfwu qnpb"[!upwgp. w\j_UlntfwUlp.qwgtfwuI! li wlul]muw\j_hUlm~ 

pwp6.pwgtfwu"(!: 

Y:wUlwpqt.1 tu ht.Ulb.Jwl w2Juwuiwupuhp"[! li uUlwgqt.1 tu ht.Ulll.Jwl wpqJmuplitpJ!' 
• LrwUlwpqt.1 t qpP-q gwligtpp. 6:wpU1wpwUJ. b.UlllL?JWU, upwumtf wnw2wqp\j_wb 

wp6.wliwqpnLJUJOLUlitpp. htuiwqnUlllLJUJilLU 
• LrwUlwplJ.ht t LCG qpP-qp. tip.2wulj]w1 bpwqpwJP.h wuiwhnqtfwli :pmhqg 

hliwpwqnpnLp]mlilitpp. ht'lilwqnUlllLtf 
• L.L. q.uu 1'U'll.1' "Uptfli1wuuitp" hwtfwljwpqp. li bp:pp. hw2lJ.Wllwljwh ntumnu 

hthpp. qpw Ult:qwqpqt1 li ljwpqwphpqt1 th qpp.q tip.2wlJ.wipP. hwtfwuiunnwu 
bpwqpmii:U. tfP-2nguhp: Upl}]nlipmtf uuih:qblJ.ht t qpp.q gwhgp. tfnqht_, np"[! ]!u.qqpljtJ.j 
SEE-GRJD (1.wpwq- UplitfuiJWU bqpnUJ.wjp.) qpP-q gwlignuf: Si.lJwl w2Juwuilli 

I 
p.pwqwuwgqt1 t bp:J>1'-1''1l.1'U hwtfwUlt:q UJ.h'lllwqwh hUJ.WUlwqmJP.h bpw 
2112whwqhtpnLtf: 

• U2wqlJ.h1 t tfnqt1 li hwtfwuiwuiwu]uwu bpwqpwiP.u tfP.2nghtp "L.hptftu" qFLnwl}i.n 
bpwqpwiP.h tip.2nghtpp. hhnwhwp li qmqwhhn tftpnqnq qpp.q tfP.2w~ 

P.liLnhqpwgtfwli li hwuLnwUltfwli hwtfwp, hw2lJ.P wnut1nlJ. "L.tptftu" qFLnwtp.n 
bpwqpwJP.h WUJ.whnlJ.U:wh wnwb.6.hwhwLnqmp]mhhhp]!: l.hpqpqwb t D 
qP-Ulwljwh ljhuUlpnhmu: 

• ULnh:qbqt.1 t qpp.q gwugmtf pllIJ.wpljqn:q ]ulajlphtpp. hljwpwqptfwh J!hq1wil 
iS:wpLnwpwUJ.hUlllLJUJOLU,wJh p.pwljwuwgqt1 t tCp. pwup. UnuLnh-Lrwp1n ]ulajlpb 
uqwpwqptfwu, pn:qwpqtfwlJ h \j_hpwhuqtfwu hwtfwp, hwtfWUJ.WUlWUjuWU qnpbp.pu 
tfP.2ngut.pp. li oqLnwqnpbnqp. qpw:pp.qwqwu p.umhp:PtiuP. tf2wqtfwh l1 uhpqp1 
tlp.2ngnlj_: 
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