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IIpOrpamMMHO-TEeXHOJIOrHUECKHUH KOMILIEKC UCCJIENOBAHUS
BBIYUCIUTEIBHOTO nporecca B JIBC

O.M.IEMUJIEHIKO), A .B.BOPVEB, O.B.BLIYEHKO, H.B.ATEEHKO,
B.A HUKUIIIAEB, M. B .ITOTPAIIIKOBA

1. Beegenue

[Ipobnema ananraumu BerYHCIUTENBHOMO npouecca (BIT) non paGouyro, narpysky (PH)
HUKAeT NpH BbIOOPe COCTaBa MPOrPAMMHOTO M TEXHUYECKOIO OBeCreyersis JIOKQJIbHOW BbIYHG
TenpHOM cetH (JIBC) npakTHyecku Ha mo6om MHYOPMAIIMOHHOM NPENNPUATHH (VIHIT) unu Ga
Hecmotps Ha cyuwectsyrowne Metoanky ananusa BerHuCIHTENbHBIX CcueTeM (BC) [1, 2], a1y
bnemy npuxonuTcs pewars kaxmblit pas 3aHOBO A5t koHkpeTHOTo MHIT u3-3a oTcyTcTBHS 3K
MIHBIX 1 TEXHOJIOTHYECKH YROOHBIX CPECTB MOHUTOPHHTIa napamerpos BIT u PH na JIBC. Il
Onemam ucnonb3oBaHus pecypcos JIBC u oprauusaumu o6paborku vHpopMauuu cobcTBeHme |
y3nax JIBC yneasercs Hen0CTaTOMHO BHUMAHMS 13:3a HEOOX0AMMOCTH paccmaTpyBath BIT Ha s
COKOM ypoBHe 1etannsaunn. Takum o6pasom, aktyansna pazpaborka CPECTB MOHHUTOPHHIa nag
meTpoB BIT 1 PH na -TBC 1 meTommk nx Mcnop3osamus

2. IIpuHuHMnbl GOPMANTHIALMH BHIYMCAUTEILHOIO npouecca H paboyeit Harpy3ku Ha JIBC |

JIBC npeacrasnsercs cocrosmeit us TPaIHLUMOHHOIO COCTaBa KOMIIOHEHTOB, IJIABHOH U3
TOPOH SABJAETCS NEPCOHANbHbI xommsioTep (IIK), umerowuii 8 kauecrse OC Windows XXX :
Hexomnosnums [1K Ha KOMIOHEHTH, COOTBETCTBYeT annapaTHbiM 4yacTam [1K: npoueccop (CPUS
keetkui anck (HDD), Buneoxontponnep (Video), ceresoii ananrep (NET), OnepaTUBHAs Nam
(Mem). Bce 3TH KOMNOHEHTbICUHTAIOTCS pecypcamu I1K. I1O IIK HaxoauT cBOE oTpakeHue B
ropuT™Max (QyHKUMOHHPOBAHUS KOMITOHEHT, PCATM30BAHHLIX B BHIE OTAENbHBIX MPOLIECCOB.
pannenusm B JIBC npencraBneH koHkypeHumei 3a pecypcnl JIBC Bcex mpoueccoB M Haauw
[pephIBaHISA QyHKUMOHHPOBAHHS IPOIECCOB HA OCHOBE KBAHTOBAHMSL Mopnenuposanue BIT B JIE
OCYLUECTBIIACTCA NOA Bo3aeicTBueM Ha ITK yHKuMOHAIBHBIX 3amay (PVY3)) j-ro nonb3oBaress
Monenn @Y 3j ABAAIOTCS napaMeTPUYECKUMH U OTHUCBIBAIOTCS HAOOPOM NEpPEMEHHBIX, KOTOPM
3aaK0TCA Ha, OCHOBE PE3YJIbTATOB HATYPHbLIX 3KCMEPUMEHTOB (H3) na IIK, sxomswmux B co
JIBC. B pesysibrare BpemMeHa BbINONHEHUS DY 3j ABAKAOTCS CAyYaHHBIMHU byHKUMAMY.

[Toekonbky MHOro3agauHoCTh M pacnapannenusanue npoueccos B JIBC peanusyercs ua o
HOBC ,KBAHTOBAHHs BPEMEHH HCIIONB3OBAHMS MPOLIECCAMU PECYPCOB CUCTEMBI, TO B XO€ MOH
PMHTa ONpEnesAeTCs 3aKOH pacrpeneneHusi KBaHTOB BPEMEHH (LKB), BJISIOLIHXCS byHxuueil w
TOTbI CMeH cocTosHmit JIBC n(t). OC npencraBiseTcsi COBOKYMHOCTBIO CHCTEMHbIX npoueccon (#
ro ypoBHs — System, 2-ro ypoBHS — NPOrPaMMbl CHCTEMHOR obpaborku, Hanpumep, Explorer). ]I
CHCTEMHBIX TPOLECCOB ONPENE/AETCS YAaCTOTA BHI30OBOB CHUCTEMHBIX NPOLECCOB MEPBOTO ypo
(nsys1), UCTIONIBb3yeMas B AabHEIeM AJIs aHAM3a TEKYLUEH OnepauuoHHON 06cTaHoOBKU. B3au
AeticTsue komnonenTos JIBC oTobpaxaercs BbIMOIHERHEM nmpoueccos Ha pecypcax JIBC By
BUAX X KOHKYPEHLMM 32 5TH pecypcer. [TapamMeTpamu 3TOr0 B3auMOZEHCTBHS SIBIISIOTCS:

~ MaTpHua pacrpeneNeHns BpeMeHH BINONHEHUs ponecca k Ha pecypce i (M(tx:));

— MAaTpHLEN BEPOATHOCTEN MCIIOIb30BAHUS npoueccamu pecypcos JIBC M(Py;).

C nOMOWbIO 3THX MapaMeTpoB MOSBAAETCH BO3MOKHOCTS N0JIyMapKOBCKOTO TPENCTABIEHHUS
HaMHKH 1Cnoap30Banus pecypcos JIBC. [nsa yrounenus 0cobeHHOCTe! THHAMHKY UCTIOJIb30B2
PECYPCOB NMPEANONaraercsi, YT0 CHCTEMa MOHHTOPHHIA NO3BOJISET ONpPENENUTh MOJTHOE Bpems
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,‘IJJIHCHHH ornepaLHu HajJl pecypcom (tg ) ¥ TO4HOE BpPeMsi MCIIOJIb30BaHHUs pecypca (tf(i ), B KOTO-

; POM OTCYTCTBYIOT BpeMeHa paboThl poueccoB Tuna System.

\ PH na JIBC npencrassier cobo¥ COBOKYMHOCT 3a/1a4 M AaHHbIX, KOTOpble 06pabaThIBaoTCS
| B TCYCHME HEKOTOPOTO NPOMEXYTKa BpemeHH. JTiobas 3a11a4a BO BPeMs €€ BBINOJIHEHHS IOPOXKAAET
| A0C/IEN0BATEILHOCTD 3aMPOCOB HA MCMOJIb30BaHUE pasnuyHbIx pecypcos JIBC. ATpubyramu Takux

. II
- 3NpOCOB ABJISIOTCS. TUII UCMOJIB3YEMOTO PECYPCa 1, MOMEHT MOCTYIIEHUS 3anpoca (tkp ), 06bem

" pecypca Qi. Bce 3anpocel peanusytorcs uepes OC, B Ka4ecTBE KOTOPOM MNOApa3yMeBAaeTCs BeECh
" enextp OC Windows.

3. CocTaB M CTPYKTypa NPOrpaMMHO-TEXHOJOHYECKOr0 KOMILIEKCA HCCIeA0BAHMS, Iapa-
meTpoB u aaantauuu BII noa PH na JIBC

? ~ i B xayectBe 6a30BbIX MHCTPYMEHTaJIbHBIX CpeacTB paspaborku ITTK UA(OBUTH HCronb30Ba-

Samme BB Mbl: cucTema nporpammuposanus DELPHI u cuctema monenuposanus MICIC-{7]. O6paborka pe-

) m ' SYNBTATOB HATYPHOTO M MOZENBHOTO 3KCTIEPHMEHTOB OCYLIECTBIIAETCS B Cpede ananTHPOBAHHOTO K

KO MICIC nakera CTATOBPABOTKA, a takxe Habop mpouenyp oGpaboTku AaHHbIX B cpene mpu-
aoxeHus MS Excel. Cucrema monutopunra (SYSMON), spasrolasics OCHOBHO# yacTbio [TTK

HHO S HA, opuenTuposana Ha B3aumozeitctaue ¢ sapom cemeiicrea OCWindows 9x.

2 aas SYSMON peanusyer crnenyrouue GYHKUMH: OTCIEKHBABME CHCTEMHBIX COOBITHIi, COTNO-

| CTaBJICHUE ONeEpaLMi MpoueccaM, NepUOAMYECKasl 3aMMCh CTATHCTUKH M3MepeHus Ha auck. Cuc-
| TEMHbIMH COOBITHAMH CHUTAIOTCA: MEPEKTIOYEHHE TTOTOKOB, 0OpalleHie K AMCKY, HCMO/IB30BaHHUE
| BMPTYabHOM mamsTH, rpaduyeckue onepaunu. SYSMON cocrouT u3 Tpex moayneii: nepexsara
- cuctemHbIx coObitrit (MS1), nnentuduxanumn npouecco (MS2), cbopa cratucrukn (MS3). MS1
| npencrasiaser co0oi ApadiBep, HanucaHHbHI ‘Ha s3bike C'' ¢ HCMOsb30BaHHEM OHOIHMOTEKH
VToolsD. [ins xpanenus unpopmauuy ApaiBepy BbLAEIAETCH B HEBBIFPYKAeMOi namatu Gydep
L eMkOCTbIO 2048 cobbiTuit. IToCKOIbKY CKOPOCTH 3amoIHEHHst 3TOr0 Bydepa MOKET H3MEHATBCS OT
f $ no 1500 coberTHit B cexynny, To MOmyJdb MS3 [OJDKEH CBOEBPEMEHHO CHYMTATh CTATHCTHKY H3
 Jtoro Gydepa. MS2 npencrasser coboit uHaMHUeCKH 3arpykaemyto GUBIHOTEKY, CONEpKALIYIO
eucreMHyio "nosymky". Mcrons3oBanue "noBymku" no3sosser 3arpy3ntb O461HOTEKY B anpecHoe
- MPOCTPAHCTBO KaXIOro npofecca, Bo Bpems uHHLManu3auuu 6GubanoTex Bbi3biBaeTcs GyHKUUS
MOJy4€eHHUs! CUCTEMHOrO MIAGHTM(MKATOpa NpoLecca, a 3aTeM 3TOT MAEHTUPHUKATOP OTChLIAETCS
i MS3. MS3 npencrasiser cofoii mporpamMmmy, HanmMCaHHYIO Ha si3bike Borland Delphi 5.0. On BbI-
NOJHAET CIACAYIOLIME NEACTBHsI: 3arpyKaeT ApaiBep nepexpaTa CHCTEMHbIX COOBITHIA; PErMCTPUPY-
€T B CHCTEME "JIOBYIUKY", COAEPHKAILYIO MONY/Ib UAEHTHPUKALMH MPOLECCOB; CO3xaeT (aiin xyp-
Mana CoOBITHI C YHUKAIBLHBIM UMEHEM, 3aIlyCKaeT OTAENbHbIM MPOrpaMMHbIii MOTOK, OTBEYAOLILHIT
§ 14 CuMThIBaHME JAHHBIX U3 ApaiBepa M 3aMUCH UX B XKYPHAJ, 0TOOpakaeT npoMeXyTOUYHbIE NaHHbIE
a oc BB Ma nucriee.
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i | Hccnenosanme u anantauus BIT nox PH na JIBC peanusyercs caeayrowueil nocienobareb-
oBxs BB HOCTDIO 3TAIOB;
M0 | 1. ITonyuenune sxcnepTHOi oueHku o6 onepauuonHO# obcranoske B BIT y3na JIBC u o He-
cao BB O0xonumoctu pumrensHoro Monutopunra BIT u PH.

' 2. Coop u obpaboTka CTaTHCTHKM MCNONb30BaHHA pecypcoB JIBC 3anpocamu nosb3osaTte-
Aen.
3. Haxoxnenue unBapuantoB PH u ux knaccudukauus no norpebnsieMsimM pecypcam.

e 4. Ilocrpoenue bubnnoreku moneneit PH nns Bo3moxkuoro mccnenosanust BIT ¢ nomousio
s BB POCTIENOBATENLHOCTH UMHTALHOHHBIX moneneit (MM) JIBC.

5. AHanu3 pe3yJbTaTOB O4EPENHOro HaTypHOro skcrnepumenTta (HD) u dopmuposanue 3ana-
MHH U1 OYepeHOrO BapuaHTa opranuszauuu BIT.
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6. ITo nanneiv HD npuHsTHE peleHnii B yCIOBUAX HEOMNPENENCHHOCTH MOBENEHUS MONbYE:
sareneit JIBC no apantaumu BIT k TpeSosanusim PH.

S. PesyabTaTel anpobauun IITKH n meTtoank ero npumMmeHeHus

Ouenka TexHonorunyeckux xapakrepuctuk [TTKH npoeomunacy B ['omensckom rocynap
BeHHOM yHusepcurere M. @. Ckopunbl. Mcrnons3oBanoch 13 BBIMHCIUTENLHBIX KOMILUIEKCOB Pa
JMYHBIX KOHUrypauuit. Bee xomnbroTepsl Obuin o6bennHers! B 06wy JIBC B pamMkax OIHO
nomena cetu Ethernet. CymmapHoe Bpems cbopa cratuctiku npu uccineposannu BIT B yane JIBC #
xone HHO cocrasuno 300 yacos mammHHOroO BpeMeHHU. B pesynbrare cepun HHD Obuin Bhruucas
Hbl HaKJaZHble PAacXoabl Ha MOHUTOPUHT JIBC, KOTOpBIE BBIPAXAIOTCS B MOTPEOIEHUM BHIYHCIN
TEJIbHBIX PECYPCOB cHCTeMbl. MiccnenoBanus npoBOMIINChL CEAHCAMM TPEX TUIIOB: ‘

- xopoTkue (10 100 c), korna SYSMON "pasronsiercs” u "cBopauuBaeres” B TEUEHHE O

HOro ceanca padotel noas3osaresneit JIBC, nmoatomy npoueHT noTpebienus pecypcos @
3TOM CJly4ae CylLEeCTBEHHO BbILIE CPENHETO; 1
— cpeanue (ot 100 ¢ no 10000 c), obecrneunBaroie OCHOBHOR-00beM cratucTukd BII
PH na JIBC;

— aauHHbIe (cBbiwe 10000 c).

BennynHa HakaaaHbIX pacxogoB, BbIYMCIEHHAs MO CPEAHUM 3HaueHWsM s cepuit HHA,
cocraBuna Asysyion=0,0186 npu nuanasone ee m3menenus ot 0,0022 no 0,3639. Mudopma
HOCTb MOHHTOPHMHIA H3MeHsIach B auanasone ot 0,4859 no 0,9989 npu cpenHeMm 3HaueHws!
Isysmon=0,9019. Anamus cratuctnxu HHO nokasas, uto SYSMON o6nanaer creayromumMu Tess
HOJIOTH4E€CKMMH XapaKT€PUCTHKAMM: )

— cpeanui npoueHT norpedaenus Beex pecypcos JIBC SYSMON pasen Asysmon=1,9%;

— cpennuii koddpduuurent 3arpysku CPU Ha Hy)Xnbl MOHUTOpPHHTra paBeH TMcpu m=1,8%;

— cpeanui ko3puument 3arpy3xn HDD SYSMON pasen Nupp v=7%; .‘

~ pasmep notpebasemoit ‘SYSMON onepaTuBHON namsaTH OKa3ajucs pPaBHbIM Vmﬁ:

sYsMoN=256KO0; 1
— MaxCHMasbHas CKOPOCTh NOTPeONIeHHs NUCKOBOH NaMSTH 1JI XPaHEHHUs >KYpHAM
SYSMON cocrasasger 10 M6/yac; :

-~ wunpopmatuBHOCTL SYSMON okasanacek paBHO# Isysmon=90%.

Bropeim marom anpoebaunn IITKH siBasnocs nposcnenne HHD. OcHosnoit nensro HHD
NSANOCh MOJTy4eHue rpada nepefauy ympaBieHHst MEXIY NpolLeccamu, poxaeHHsiMu PH Ha y3es
JIBC. Bbinn n3Mepensl XapakTepUCTUKH MEPEXONIOB OT MPOLEcca K MPOLECCy AN Pa3HbIX BEPONT
HOCTEH. 3aT€M OMpEeNeNaIuCh CpeNHUE BpemeHa paboTs! mpoueccoB. Oka3anoch, YTO YEM MEHbL

spemeny BIT 3anuman I-wiit npouecc (1=1, 14), Tem Gonee BeposthbIM 6b110 Bhinenenue OC sTomy

e npoeuecey cnenyrouero kBaHta BpeMenu CPU (kak HanOoJee peaxko BeI3bIBaEMOMY). ITUM 00w
SICHAFOTCA LIMKJIbI IPOLIECCOB camoro Ha cebs. [Toarsepannocs, yro OC Windows95 pacnpenesnset
PECYPChI [0 MEXAaHW3MY NIPHOPUTETA YAOBJETBOPEHHS 3aIPOCOB BHOBb CO3AAHHOTO IPOLIECCA HAR
rnpouecca, KOTOpbii anuTenbHoe Bpemsi He obcayxusancs OC. COOTBETCTBEHHO y CHCTEMHB
MPOLIECCOB H MPOLIECCOB, MOCTOAHHO BXOAsmux B coctaB PH, BepositHOCTD nepexonos <0,05. ]

OrmernM, 4TO BCE NMOBTOPHbIE CTApThI MPOLIECCOB perucTpupyroTcs SYSMON kak oTnemw
Hble aibTepHaTHBHBIE npouecchl. [Tostomy ¢ nomowsio nopcucrembl LOGVIEW IITKH O |
00beanHEHb! BCE MOACEaHChl pabOThl OAMHAKOBBIX POLECCOB B OAMH TUIL. YeM G0oJble LIMHbI Ctx |
aHCa MOHHTOpHHIa, TeM OOJiblle KOJIM4eCTBO dnemenToB PH mpucyrcroBano B rpade. Anamms’
rpaga no3BosisieT YCTaHOBUTH HaCKOIbKO BepHO SYSMON 0ToGpakaeT MMHAMMKY B3aHMOLIEHCT |
Bus npoueccos B OC. Mmest maTpuLly BEpOSTHOCTEH MEPexXOnOB, NOAYYEHHYIO B pe3yastate HHI, |
BO3MOJKHO NafbHeHLee UcecienoBaHue AnHaMuky passutus BIT annapatom nosymMapKkoBCKUX Mpo=
LECCOB 1MDO AHATUTHYECKH, THO0 Ha MMHTALIMOHHBIX MOZE/SAX TEOPUM MACCOBOrO OOCITyKMBAHHS. |
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: Tperbum warom anpobauun [TTKH sBasnace oueHka BIUsHHMS XapaKTEPUCTUK 00OpYaOBa-
. Hns Ha kavyecTBo BII. B xone YHO ¢ nmorpemsocTbio B 3% Oblin yCTaHOBNEHBI CIEAYIOLIME OCO-
. BenHocTH pexxuma o6cayxuBadus OC Windows 3anpocoB nosn3oaredeii.

3 1. XapakrepeH HEJMHEWHHBbIA XapakTep 3aBUCHMOCTH BpeMeHM BbinoiaHeHus [IMj (toscr) OT
. Vosy. IloarBepannack runoresa o Tom, yto Menemkep OC, oTBevaroLIuMii 3a pacnpeneneHme nams-
. TH, YBEJIMYUBAET NOTPEeOICHHE CHCTEMHOIO pecypca.

2. Tlpu ysenuuenun cxopoctu CPU (Scpy) cHmxaercs tosen;. [1pu 3TOM npakTHUyecku ans
scex IIMj OC Win98 xapakrepu3yeTcsi MUHUMAbHBIM BPEMEHEM 00CTYXUBaHHUS. SIBHO MeUIEHHO
. BLINIOJTHAKOTCA 3aJaHMs T10JIb30BATENEH B cpene OC WinME, yto 06yci0BI€HO HEAOCTATOYHOCTHIO
pecypcos anpobupyemoii JIBC mist paboTbl CHCTEMHBIX IIPOLIECCOB.

3. KoapduumeHT pactsukeHHss BpeMeHHOW auarpammbl BIT (), sBassch nokasaTeneM Ha-

- xnagHeix pacxonoB OC Ha opranusaumto BII, Haxonurcs B npepenax 2%. [ToatoMy.aTuM sddek-
TOM MOXHO ObL10 mpenebpeus. IIpuyem yBemndenue ckopoctu CPU cepbe3HO He.Cka3blBaeTcsi Ha
. 3HauYEHHH Y.
4. Haxnanneie pacxone! Ha opranusauuio BII 8 OC Win98 nouru BaBoe npeBocxomsT pac-
xoztel Win95 u WinME. Jto o3Hauaer, uyro crpykrypa OC Win98 ssasercsi HaumeHee 3ddexTus-
HOM ¢ TOuKM 3peHus opraHusauuu BIT u PH Toro tuma, xoTopbiii HCMONBL30BANCS MpH anpobauuu
[ITKH.

3akarouenue

ITTKH sBasiercs OTKPHITOH CHCTEMOH M MOMOJHEHMs ero QYHKUMOHAIbHBIX BO3MOXHO-
cred. YBenudenue udcna yposHed neranusauuu BIT v PH na y3en JIBC npusener k nosiBieHUIO
HOBbIX noxcucteM. Takas pabora Benercs KONIEKTHBOM aBTOpOB. I103TOMY nmpuBeneHHoe onuca-
HHE COCTaBa, CTPYKTyphl H Bo3moxxHocTe# IITKH caenyer paccmMaTpuBaTh B KauecTBe nepsoil Bep-
cuu cpencts Monuropurra Ha JIBC. HecmoTpsa Ha cnaboe oTpaxkeHne ceTeBbIX aCneKTOB B y3Jiax
. JIBC, anpobupoBanHblii B ycnousx F'omensckoro rocynusepcurera um. ®. Cxkopunsl [TTKU no-
xa3al CBOK paboTOCrOCOOHOCTb, HU3KYK) PECYPCOEMKOCTb H. MPAKTHYECKYK) BO3MOXHOCTb HC-
noJb30BaHMs ero npu aganrtauuy BILnoa cratuctuuecku ycroituusyro PH Ha y3en JIBC.

Abstract

We formulated principlées for a computing process and a working load in a local computing
net formalization. The composition and the structure of a programming-technological complex for
measuring parameters.of a computing process and a working load in a local computing net are
given.
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