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BBe,lleH11e 
BonpocH noBHW8Hl1fl at~eKTl1BHOCTl1 tYHKU110Hl1POBaHl1H KaK 

~w6oA onepaU110HHOH Cl1CTeMH, TaK 11 onepau110HHOH CHCTeMH 
CBM (CHCT8Mli B11PTYa~bHHX Mam11H)/1/ OTHOCHTCH K o6~aCTH BeCbMa 
aKTya~bHHX, HO H8AOCTaT04HO l13Y48HHHX. HeMa~oBaXHHM B n~aHe 
noBHWeHHH atteKTl1BHOCTl1 ~YHKUl10Hl1POBaHl1H onepau110HHOH 
Cl1CTeMH CBM HB~HeTCH pau110Ha~bHOe 11cno~b30BaH11e AHCKOBOH 
naMHTl1 C T04Kl1 speHl1fl onTHMa~bHOro pasMemeHHH Cl1CTeMHHX 
o6~acTeA (HAPa Cl1CTeMH, o6~acTeA CTpaHl14HOro o6MeHa, 
HaKon~eHl1H 11 BpeMeHHHX Ha6opoB AaHHHX), CHCTeMHHX cepBHCHHX 
cpeACTB, a TaKxe Ha6opOB'AaHHHX no~b30BaTe~eA. 

Ha UeHTpa~bHOM BH411C~l1Te~bHOM KOMn~eKce ( UBI{) 
06beA11HeHHOro 11HCTl1TyTa HAePHHX 11cc~eAOBaH11A (OMRM) B 
~a6opaTOPl111 BH411C~l1T8~bHOH TeXHl1KH H aBTOMaTH3aUl111 (~BTA) 
pa6oTaeT MHOroMaWHHHHH KOMn~eKC EC 3BM (ABe 3BM EC-1037 11 ABe 
3BM EC-1066) Ha 6ase o6meA AHCKOBOH naMHTl1 15.2 r6 Ha 
MarHHTHHX AHCKax MEMOREX(Tl1n 3350, eMKOCTb 317 M6 KaXAHA)/2/. 
06mee 411C~O saperHCTPHPOBaHHUX no~b30BaTe~eA 765 qe~oBeK, 
OAHOBpeMeHHO pa6oTaIDT 20-80 qe~oBeK (peAaKTHPOBaHHe, C4eT B 
11HTepaKT11BHOM 11~11 naKeTHOM peJJWMe). Ha BCeX 3BM KOMn~eKca 
pa6oTaeT eAHHaH onepaUHOHHaH CHCTeMa CBM. 

B YC~OBl1HX pa60TH MHoroMaWHHHOro KOMn~eKca Ha 6ase o6meA 
Al1CKOBOH naMHTl1 oco6eHHO OCTPO BCTaeT npo6~eMa TmaTe~bHOro 
113yqeHl1H HarpysoK Ha OTAe~bHHe TOMa (naKeTH) A11CKOBOH 
nOAC11CT8Mli C ue~bID ycTpaHeHHH B03MO~HHX neperpysoqHHX 
CHTyauwA, CBH3aHHHX C Hepau110Ha~bHHM pasMemeH11eM AHCKOBoro 
npocTpaHCTBa. 

~ ,~ . .·' .... ~1 .. , .,_, . : . ; 
1Jb1-tt .. i-,?tm .. d} 'ih .. 1'irril'i 
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BpeMH o6pa60TKH sanpocoB BBOAa-BHBOAa npH o6pameHHH 

no~h30BaTe~eH K HaKonHTe~HM Ha MarHHTHHX AHCKaX T MOEeT 

6HTb npeAcTaB~eHO B BHAe CYMMH H8CKO~bKHX HHTepBa~OB BpeMeHH: 
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T = L ti 
i=1 

( 1 ) 

rAe t1 - BpeMH nepeAa4H ynpaB~eHHH OT 3aAa4H no~b30BaTe~H K 

cynepBH30PY BBOAa-BliBOAa, 

ti - BpeMH HaXOXA8HHH B oqepeAH Ha AHCKOBHH o6MeH, 

t3 - BpeMH nepeMemeHHH MarHHTHHX ro~OBOK Ha AHCKe, 

t4 - BpeMH o6MeHa C AHCKOBHM naKeTOM, 

t5 - BpeMH o6pa60TKH npepHBaHHH BBOAa-BHBOAa noc~e 

saBepmeHHH o6MeHa, 

t 6 - BpeMH nepeAa4H ynpaB~eHHH saAa4e no~h30BaTe~H-

IlpH H8YAa4HOM pasMemeHHH Ha6opoB. AaHHHX B03MOXHO 

noHB~eHHe 6o~billHX oqepeAeH K OTAe~bHHM naKeTaM, a TaKxe 

BHCOKHe HHTepBa~li BpeMeHH nepeMemeHHH MarHHTHHX ,ro~OBOK Ha 

naKeTe. C~eAOBaTe~bHO, onTHMH3aUHH pasMemeHHH COCTOHT B 

CTpeM~eHHH HCK~ID4HTb B03MOXHOCTH B03HHKHOB8HHH oqepeAeH H 

COKpaTHTb BP8MH nepeMemeHHH ro~OBOK Ha naKeTe. T.e. C~8AY8T 

coKpamaTb HHTepBa~H BpeMeHH t2 H t3. 3TO AOCTHraeTCH, B 

qacTHOCTH, pasMemeHHeM qacTO Hcno~h3YeMHX Ha6opoB AaHHHX 

Ha pa3~H4HliX AHCKOBliX naKeTax,, H, ec~H STO H8B03MOXHO, Ha 

MaKCHMa~bHO 6~H3KOM paCCTOHHHH APYr OT APYra Ha OAHOM H TOM 

xe AHCKOBOM naKeTe. 

1.CpeACTBO OMEGAMON 

CYl!l6CTByroT cTaHAaPTHlie cpeACTBa, TaKHe KaK VPAC, DMON, 

OMEGAMON /3/, no3BO~HIDmHe oueHHTh COCTOHHHe Bli4HC~HTe~hHOH 

CHCT8Mli. 0 noMomhID MHOrO~YHKUHOHa~bHOI'O cpeACTBa OMEGAMON 

B03MOXHO no~yqaTb pa3H006pa3HYID HH~OpMaUHID 00 
Hcno~b30BaHHH ueHTpa~bHoro npoueccopa, COCTOHHHH CHCT8MHliX 

pecypcoB, KO~H48CTBe o6pameHHH K MarHHTHHM ~eHTaM H AHCKaM, 

HCnO~b30BaHHH CTpaHH4HOH o6~aCTH, CTPYKType OCHOBHOH naMHTH, 

pa6oTe BHpTya~bHliX MaillHH no~b30BaTe~eA. B qacTHOCTH, OMEGAMON 

AaeT o6mym CYMMaPHYID KapTHHY Harpy30K Ha AHCKOBlie naKeTH 

(HMeeTCH B BHAY KO~H48CTBO o6MeHOB SIO C KaXAliM OTAe~hHHM 

AHCKOBHM naKeTOM) B ~ID6oA' AaHHHH MOMeHT BpeMeHH. 
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CpeACTBO OMEGAMON opHeHTHPOBaHo Ha pa6oTy Ha OAHOH 

pea~bHOH 3BM. 0 ue~bID HCnO~b30BaHHH ero B03MOXHOCTeH B paMKax 

MHOPOMaillHHHoro KOMn~eKCa 6u~ CAe~aH PHA MOAH~HKaUHH, 

pacmHPHIDmHx B03MOXHOCTH SToro cpeACTBa. 

B KOHKpeTHOH pea~H3aUHH Ha UBK OHHH cpeACTBO 

OMEGAMON HaCTpOeHO TaKHM o6pa30M, 4TO npH BXOXA8HHH B 

OAHOHMeHHYID BHPTYa~bHYID MaillHHY OMEGAMON Ha ~ID60H pea~bHOH 3BM 

KOMn~eKca C03AaIDTCH ~aH~li, B KOTOPHX COA8PXHTCH HH~OpMaUHH 0 

KO~H48CTBe o6pameHHH KO BCeM naKeTaM AHCKOBOH nOACHCT8Mli Ha 

AaHHOH pea~bHOH 3BM C MOMeHTa ee oqepeAHOH 3arpy3KH. 

CTaHAapTHaH HH~OpMaUHH AOTTO~HHeTCH AaTOH noc~eAHeA 

sarpy3KH onepaUHOHHOH CHCT8Mli, 4TO TTPHAaeT,'STOH HH~OpMaUHH 

no~HYID Har~HAHOCTh, AaBaH npeACTaB~eHHe, 3a KaKOH HHTepaa~ 

BP8MeHH 3TH o6pameHHH K AHCKOBliM naKeTaM 6H~H coaepmeHH. 

C03AaHa TaKxe npoueAypa, TT03BO~HIDmaH no~yqaTb CBOAHYID Ta6~HUY 

Harpy30K Ha AHCKOBYID TTOACHCTeMy A~H Bcero KOMn~eKca EC 3BM B 

ue~oM. 

2.CpeACTBO INFSIO 

K coxa~eHHID, o6~aAaH onpeAe~eHHOH HH~OpMaTHBHOCThID, 

KapTHHa pacnpeAe~eHHH o6MeHOB no BCeM AHCKOBliM naKeTaM He 

AaeT npeACTaB~eHHH O HarpysKaX BHYTPH KaEAOPO OTAe~bHOro 

AHCKOBoro naKeTa. YT06li oueHHTb STY HarpysKy BHYTPH KaXAOro 

AHCKOBoro naKeTa, 6H~O C03AaHO cpeACTBO INFSIO. Pa6oTaH Ha 

~ID60H pea~bHOH 3BM, BHpTya~bHaH MaillHHa INFSIO AaeT 

B03MOXHOCTb no~y4HTb KapTHHY pacnpeAe~eHHH o6MeHOB Ha ~ID60M 

3aAaHHOM naKeTe;no UH~HHAPaM H, Aa~ee, no MHHHAHCKaM H~H 

CHCTeMHliM o6~aCTHM AaHHoro naKeTa. HH~OpMaUHH O UH~HHAPe, Ha 

KOTOPOM B AaHHliH MOM8HT HaXOAHTCH MarHHTHlie ro~OBKH, H 0 

4HC~e 06MeHOB co BCeM naKeTOM Ha AaHHliH MOM8HT H3B~eKaeTCH H3 

COOTB8TCTBYIDmHx pa3A8~0B CHCTeMHoro ynpaB~HIDmero 6~oKa 

RDEVBLOK A~H AaHHoro naKeTa. Onpoc npoH3BOAHTCH qepe3 KaEAHe 

At ceKYHA- 3aMeTHM, 4TO Mli BH6pa~H At paBHliM 1 ceKYHAe, 

XOTH A~H no~yqeHHH 6o~ee T04HOH KapTHHli HarpysoK Ha AHCKOBlie 

naKeTH c~eAOBa~o 6H 3Ha4HTe~bHO YM8HbillHTb nepHOAH4HOCTb c6opa 

HH~OpMaUHH, OAHaKO YM8Hbill8HHe STOro nepHOAa c6opa npHBOAHT K 

cymecTBeHHOMY yBe~H4eHHID saTpaT BPeMeHH ueHTpa~bHOro 
npoueccopa, 4TO HapymaeT HOpMa~hHYID pa6oTy no~b30BaTe~eA. 
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Iloc~e OKOHqaHHH pa60TH cpe.n,CTBa INFSIO B Henpepl::IBHOM 
UHK~e c6opa HH(pOpMaUHH o6pa3yIDT~H (flaH~H, HMeIDmHe BH,!J, Ta6~HU, 
B KOTOPHX yKa3aHH HHTepBa~ BpeMeHH c6opa HH(pOpMaUHH, qHc~o 
o6MeHOB C .n,aHHHM naKeTOM 3a 3TOT 
Kal!C.n,Oro UH~HH,!J,pa yKa3aHo, CKO~hKO pa3 3a 

HHTepBa~, a ,!J,JIH 
3TO BpeMH .n,aHHblH 

( T. e. Ha.n, 3THM UH~HH,!J,P 6H~ "aKTyaJibHHM" UHJIHH,!J,POM naKeTa 
UH~HH,!J,pOM pacno~araJIHCh MarHHTHHe ro~OBKH). 

~MeH STY HH(pOpMaUHID, MOJICHO noJIY4HTh (flaHJI, co.n,epJ1CamHH 
CBe.n,eHHH. , 06 ycpe.n,HeHHOM 4HCJie o6MeHOB ,!J,~H Kal!C.n,oro MHHHAH.CKa 
H~H CHCTeMHOH o6JiaCTH. IlOHSiTHO, tJ:TO paCilOJIOJ!t8HH8 MarHHTHHX 
ro~OBOK Ha,!J, TeM.HJIH HHblM UH~HH,!J,POM He CBH,!J,eTeJibCTByeT O TOM, 
H,!J,eT ~H B 3TOT MOMeHT. o6MeH C naKeTOM. Il03TOMY Heo6xo.n,HMO 
oueHHTh pea~hHOe KO~H4eCTBO o6MeHOB 3a nepHO,!J, c6opa 
HH(pOpMaUHH. Ilpe.n,no~araH, 4TO Ha 60JihlliHX Bbl60pKax ycpe.n,HeHHOe 
4HC~O o6MeHOB ,!J,~H Bcex UH~HH,!J,POB naKeTa MOJICHO paccMaTpHBaTh 
!<aK MaTeMaTH48CKOe OJCH,!J,aHHe C paBHblMH BeCOBblMH K03(p(pHUH8HTaMH, 

ycpe.n,HeHHOe qHc~o o6MeHOB c JIID60H rpynnoA UHJIHH,!J,POB c 
HOMepaMH OT i 1 .n,o 

I i2 .n,aHHoro ,!J,HCKOBoro naKeTa MOlKHO 
onpe.n,e~HTh KaK ! 

i 

tit* r ni 
( i 1-i2> i=i 1 

K S10 = NSIO * 
t ' 

( 2) 

r.n,e t - BP8MH c6opa HH(pOpMaUHH, 
tit - nepHO,!J,H4HOCTh onpoca COCTOHHHH naKeTa, 
NS!O- pea~bHOe qHcJIO o6MeHOB C .n,aHHblM naKeTOM 3a 

BpeMH t, 
ni - 4HC~O pa3, 

"aKTya~bHblM". 
Kor.n.a i- A UHJIHH,!J,P 61::1Jl 

IlOJIY4HB Ha H8CKO~hKHX ( H~H Bcex ll8Tblpex) pea~hHHX 3BM 
KOMn~eKca Ta6JIHUH pacnpe.n,eJieHHH 
H~H CHCTeMHHM o6~aCTHM ,!J,~H. 
MOJICHO noJiy4HTh CBOAHYID Ta6JIHUY C 

06MeHOB no MHHH,!J,HCKaM 
o.n.Horo H Toro lltenaKeTa, 

HH(flopMauHeH O cyMMapHOM 
ycpe.n,HeHHOM 4Hc~e o6MeHOB ,!J,JIH .n,aHHOro naKeTa no BCeM 3BM 

KoMnJieKca. 
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IlporpaMMbl cpe.n,CTBa INFSIO pea~H30BaHbl Ha H3HKe 
ASSEMBLER /4/ H H3b1Ke npoue.n,yp REXX /5/. 

3.0ueHKa Harpy30K Ha ,llHCKOBYID nO,llCHCTeMy MHOroMalliHHHOI'O 
KOMn~eKca C noMomhID cpe,llCTB OMEGAMON H INFSIO 

COBM8CTH08 noc~e.n,oBaTe~bHOe HCnO~h30BaHH8 . onHcaHHHX B 
n. n. 1 H 2 cpe.n,CTB OMEGAMON H INFSIO no3BOJIHeT npoH3BO,!J,HTh 
oueHKY Harpy30K Ha ,!J,HCKOBYID no.n,CHCTeMy B ue~OM H Ha 
OT,!J,eJihHble TOMa ,!J,HCKOBOH no.n,cHCT8MH. Ta6~HUbl, noJiyqaeMble 
nocpe.n,cTBOM · B03MOllCHOCTeH OMEGAMON Ha Bcex pea~bHl::IX 3BM 
KOMI1~8KCa, .n,aIDT Har ~H,!J,HOe npe.n,cTaB~eHHe O Harpy30l1HOH 
CHTYaUHH Ha ,!J,HCKOBYID no.n,CHCTeMy C MOM8HTa'oqepe.n,HOH 3arpy3KH 
onepaUHOHHOH CHCTeMbl. THnH4HblH npHMep npHBe.n,eH B Ta6.JI.I, 
H3 KOTOPOH BH,!J,HO, 4'1'0 Ha 3BM 1066A npoH3Be.n,etto Han60Jiblliee 
4HC~O o6MeHOB C co6CTBeHHblMH ' TOMaMH CHC'l'eMbl 
VMSRES, VMSEXP H VMPAOK, a TaKl!Ce C TOMaMH no~b30BaTeJieH 
JINR01, JINR02, JINR11 n JINR16 ( DISK- HMH naKeTa(TOMa), 
DADR-peaJibHblH a.n,pec naKeTa, SIO- 4HCJIO 06MeHOB). 

Ta6~Hga 1. 

3 B M JINR66A 3ArPY}!{EHA 12/05/92 16:48:00 

DISK JINR12 JINR13 JINR14 JINR15 OOPOOP JINR17 VMSP57 
DADR 100 101 102 103 104 105 110 
SIO 102 50799 24 594 2 901 13785 
DISK JINR19 HELPME COP103 VMSYS1 dOP111 BAZA90 OOP113 
DADR 112 113 - 114 115 121 122 123 
SIO 4799 2 2 25719 2 1 2 
DISK OOP115> OOP100 COP101 OOP102 OSUSE1 LIB619 VMSEXP 
DADR 125 130 131 132 133 134 140 
SIO 2 2 2 2 90 2 73945 
DISK JINR01 JINR02 JINR03 JINR04 JINR05 JINR06 JINR07 
DADR 141 142 143 144 145· 150 151 
SIO 82930 95916 7226 13534 2 6190 548 
DISK JINR09 JINR10 JINR11 OOP150 OOP151 OOP152 OOP153 
DADR 153 154 155 160 161 162 163 
SIO 38164 74 156436 2 2 2 ') 

,c_ 

DISK JINR16 COP140 VMSRES VNPACK 
DADR 165 170 800 802 
SIO 85260 2 52651 78047 
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Aa~ee, HCXOAH HS no~y4eHHOH HH~OpMaU11H, Bbl611paeTCH 
naKeT, HarpysKy Ha KOTOPHH C~8AY8T oueHl1Th 6o~ee A8Ta~hHO, 
noc~e 4ero sanycKaIDTCH nporpaMMbl CP8ACTBa INFSIO. 

AHa~H3 no~y4aeMOH KapTl1Hbl pacnpeAe~eHl1H 
o6MeHOB BHYTPl1 KOHKP8THOro naKeTa nOSBO~HeT 
Ae~aTb BblBOAbl O pauHoHa~hHOCTH cymecTByromero 
pacnpeAe~eHl1H AHCKOBoro npOCTpaHCTBa. TaK, 
HanpHMep, B Ta6JI.2 npeACTaB~eHa Tl1nH4HaH KapTl1Ha 
o6M8HOB C A11CKOBblM naKeTOM VMSEXP ( VMSEXP - co6CTB8HHblH TOM 
onepaUHOHHOH Cl1CT8Mbl, Ha KOTOPOM COAepJKaTCH MHOrHe C~CTeMHble 
cpeACTBa, B TOM 4HC~e CHCT8Mbl CMS H PTS, pas~H4Hble 6H6~HOT8Kl1 
Maccoaoro 11cno~hSOBaHHH H T.n.). 

Ta6~Hga 2. 
****************** 

TOMNAME = VMSEXP 
****************** 

CBOAHAH TAEAHUA PACilPEAEAEHHH OEMEHOB no BCEM 3BM KOMITAEKCA 
3A IlEPHOA C 13/05/92 12:31:24 no 13/05/92 15:50:32 

KOAHqECTBO OEMEHOB SIO 3A 3TOT IlEPHO~ = 23817 
************************************************************* 

HMH HoMep Ha4a~hHblH KoHe4HblH ·ycpeAHeHHOe 
Ml1HHAHCKa MHHHAHCKa UH~l1HAP UH~HHAP KO~-BO o6MeHOB 

************************************************************* 
~ALLOC~ 124 0 0 0 
~DIRECT~ 102 1 2 1 . . 
CBM 19E 54 93 513 
MAINT 325 94 180 1226 
VPAC 191 181 190 0 . . 
TCPMAINT 608 236 240 0 
MAINT 310 241 310 9259· 
~SAVSYS~ 105 311 330 215 . . 
DIRMON 193 421 424 74 
MAINT 500 425 429 8201 
MAINT 19F 430 435 1 
ISPVM 191 436 445 0 . . 
CSYS009 192 473 476 0 
MAINT 190 477 516 2337 
MAINT 19E 517 526 2702 
MAINT 19D 527 553 223 
DIRADMIN 191 554 554 17 

**************************************************~********** 
KaK BHAHO li3 Ta6JI. 2' HaH6o~ee qacTo 11AYT o6pameHHH K 
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MHHHAHCKaM c HOMepaMl1 325,310,190 H 19E B11pTya~hHOH CHCT8MHOH 
MaIIIHHbl MAINT, KOTOpble pacno~oJKeHbl COOTB8'l'CTB8HHO c 94 no 180, 
c 241 no 310, c 477 no 516 H c 517 no 526 
UH~HHAPH- Bno~He 048BHAHO, 4TO AaHHOe pacno~OJKeH11e Ml1H11AHCKOB 
He MOJKeT 6b!Th np11sHaHO OnTl1Ma~hHblM: . o6pameHl1H HAYT KaK. K 
Ha4a~hHblM, TaK H K.KOH84Hb!M u~~HHAPaM naKeTa. C~eAOBaTe~hHO, 

. Heo6XOAHMO npOH3B8CTH nepepacnpeAe~eHl1e npocTpaHCTBa 
AHCKOBoro naKeTa VMSEXP. 

3aK~ID48HHe 
IlpeMaraeMaH M8TOAHKa Y48Ta H aHa~11sa Harpy304HOH 

CHTyau1111 Ha A11CKOBYID nOACHCTeMy C noMombro CP8ACTB OMEGAMON H 
INFSIO AaeT B03MOJKHOCTh npHHTH K Ha116o~ee pau110Ha~hHOMY 

,.pacnpeAe~eH11ro AHCKOBoro npocTpaHCTBa, 4TO cymecTB8HHO 
nOBblIIIaeT s~~eKTHBHOCTb SKCn~yaTaU1111 onepau110HHOH CHCTeMbl CBM 
Ha MHOPOMalliHHHOM KOMn~eKce UBK OHHH. 
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KopeHbK.os B.B., n111 E.IA., T1-1xoHeHKo E.A.. Pll-92-313 
INFSIO - cpeACTBO AnR 111ccneAosaH111R 
aqxpeKTI/IBHOCTI/I 111cnonb30BaHI/IR AIIICKOBo~·noACIIICTeMbl' 
MHoroMaWI/IHHOro KOMnneKca EC 38M / 

Pa6oTa noCBRL4eHa aKTyanbHO~ npo6neMe. nOBblWeHI/IR . 3cp-
cpeKf111eHoCTll1 3Kcnny~Ta41111,1 onepa411JOHHO~ CI/ICTeM~ CBM Ha 

.· MHoroMaWI/IHHOM KOMnne.Kce EC 3BM. __ npeAnaraeTCR MeTOAIIIKa 

. 04eHKI/I Ill aHan1113a Harpy30K Ha AIIICKOBYIO noACIIICTeMy C 
_nOMO~blO pa3pa6oTaHHoro cpeACTBa INFSIO; 

Pa6oTa BblnOnHeHa B fla6opaTop1111,1 Bbll.flll.Cnl/lTenbHO~ TeX-:
. HI/IKI/I III asT0MaT111Ja4111111 OIA~IA. 

Coo6mem1e 06he,nutteuuoro HHCTHryTa 11,ne pHbIX ucc.,e.noeaui-ti1. Ay6ua 1992 
·, 

Koren ~kov V. V. ~ Li ,E. I., Tic konenko E. A. Pll-92-:313 
INFSIO - Software Package for 
Investigation of Shared Disk Usage/Efficiency at 
ES-Multicomputing System 

The paper "is de~oted.to the act~al problem of VM 
operating system usage efficiency improvement at ES-. 
multi computing system. The method cif accounting and· 
analysis of Shared Disk Storage usage with the help 
of developed package,. INFSIO is proposed~ · 

The investigation has been performed a~ the Labora
tory of Computing Techniques and Automation, JINR. 
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