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Abstract. The article describes computer systems from the point of view of monitoring process. Nowadays, amount
of data on servers is growing and service providers have to ensure service level agreements (SLA) for the customers. At
the moment number of monitoring engineers is growing much slower than number of servers and storages on the server
side. That fact forces to search the way of monitoring process optimization. Engineers that perform monitoring should
track only information that really makes sense. Computer systems-are analyzed to find their monitoring parameters then
automated monitoring systems and ways of optimization were pravided.

CoBpeMeHHbIE KOMIIBIOTEPHBIE CUCTEMBI C KaXkABIM THEM JIOJDKHBI BBIJIEPYKUBATh BCE OOJIbIINE
Harpy3kH, CBsi3aHHbIe ¢ 00pabOTKOI M XpaHEHUeM JaHHbIX. PacTymue o0beMbl JaHHBIX TPEOYIOT
o0ecrieyeHrsT HaJIe)KHOTO XPAaHMIINIIA, I09TOMY Ha COBPEMEHHBIX MPEIIPUATHIX MPOUCXOAUT MO-
JEpHU3ALNs, KOTOPAasi BKIIIOUYAET YBEJIUYEHHUE YK CIIAa BBIYMCIUTENBHBIX PECYpcOB U amsaTu. [lomumo
3TOrO, KOHKYpPEHTHAs cpela B MHAYCTPHUH MH(POPMALIMOHHBIX TEXHOJIOTHH TpeOyeT OT KOMIaHUN
MIPEJOCTABIICHUS 10JIb30BATENIM KPYIJIIOCYTOYHOTO CTa0MIIBHOTO JAOCTYIA K MpelaraéMbIM yCITy-
ram.

[Tpu npenocraBieHnn ycJIyr 06Ja4HOrO CepBUCa WM XpaHWIMIA, KOMIIaHUA-TIpOBaiep ra-
paHTHpYET onpesesieHHbI ypoBeHb kauecTBa ycuyr (Service Level Agreement (SLA)). On BKiItO-
qaeT B ce0s1 TpeOOBaHUSA MO OBICTPOMY OTKIIMKY CITY>KOBbI TEXHUYECKOM MOJAECPKKH MpoBaiiiepa u
KECTKO 33JlaHHBI BPEMEHHOM YpOBEHb JOCTYNHOCTH CEepBHCa B MpoleHTax (Hamp., 99,5% s
Amazon Web Services) [1].

Ha npeanpustusx ans odecriedeHust HOCTOSIHHON TOCTYITHOCTU KOMITBIOTEPHBIX CUCTEM OCY-
IIECTBIISIETCS UX MOHUTOPUHT, KOTOPBIM 3aHUMAETCsl KOMaHJa KBaJIHM(PHUIUPOBAHHBIX MHXKEHEPOB.
WHxenepsl, 3aHUMAIOIUECS] MOHUTOPUHIOM CHCTEM, MPOU3BOAAT KOHTPOJIb BHIYMCIUTENBHBIX CH-
CT€M W BOCCTAaHOBJIEHHE UX pabOTOCIOCOOHOCTH, /Ul Yero TpeOyroTcs He TOJIBKO COCPEeOTOYEH-
HOCTb, HO M aHAJIMUTUYECKUE HABBIKH, KOTOPbIE CIIOCOOCTBYIOT MPENOTBPALEHUIO BHEIITATHBIX CH-
Tyauu#. Ha peiHke Tpyaa Bo BceM Mupe HaOJI0AaeTcsl HeXxBaTKa CleUaICTOB, MMEIOIUX HE00X0-
JTUMYIO KBATH(UKAIIHIO.

CrenoBarenbHO, C OJJHON CTOPOHBI MBI HAOJIIOIA€M YBEIMUYCHHE KOJIMUYECTBA BBIYUCIUTEIBHBIX
MOIIHOCTEW Ha MPEINPUATUAX, C APYTOA — BBICOKUI HEYIOBJIETBOPEHHBIA CIIPOC HA MHKEHEPOB 110
MOHUTOPHUHTY KOMIBIOTEPHBIX CUCTEM Ha PhIHKE TpyJa. B Takux ycnoBusx B OOJBIIMHCTBE KOMMa-
HUM MpU YBETMYEHUU KOJIMYECTBA CEPBEPOB U MOKa3aTesell MOHUTOPUHIA CUCTEM HE MPOUCXOAUT
IIPONOPLIMOHAJIBHOTO YBEIMUEHUS KOJNYECTBA MH)KEHEPOB, UTO BEJAET K YBEJIIMUEHHUIO HArpy3KH Ha
HITaT U CKOpEUIIeMy AIMOLIMOHAIIBHOMY BBITOPAHUIO COTPYAHHUKOB [2].
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JlaHHBIE 0OCTOSITENBCTBA BBIHYXK/IAIOT UCKATh YT ONTUMU3AIMHY MHKEHEPHO-TICUXOJIOTHYe-
CKOTO MOHMTOPHMHTA C LI€JIbI0 YMEHBILICHHS Harpy3Ku Ha omnepatopa. M 4ToObl COKpaTHTh MOTOK OT-
CJIEKHMBAEMBIX HHKEHEPOM JJAaHHBIX, 00paTUMCS K 00BbEKTY HH)KEHEPHO-TICUX0JIOTHYECKOI0 MOHUTO-
pHHTa — KOMIIBIOTEPHBIM CUCTEMAaM.

KomnbroTepHble cucTeMsl 00J1afjatoT anmnapaTHoi U MPOrpaMMHOM 4acThlo, KaXkaas U3 KOTO-
PBIX, B CBOIKO OYEPE/lb, UMECT CBOU ITOKA3aTEIIH, OIIPEAEIAIOIINE COCTOSHUE U IPOU3BOJUTEIILHOCTD
CUCTEMBI.

ArnmnapaTHbIe TapaMeTPbl KOMITBIOTEPHBIX CUCTEM IO3BOJISIIOT CIEAUTH 32 COCTOSTHUEM (DHU3H-
YeCKHMX 4acTeil 00beKTa MOHUTOPUHIA. AnnapaTHOe o0ecledeHrne cepBepa BO MHOTOM OIpeelisieT
POM3BOIUTENBHOCTh cepBUca. IIpu HHKEHEPHO-TICUXOJIOTMYECKOM MOHHUTOPUHTE HEOOXO0IMMO
KOHTPOJIMPOBATh TAKHE MAapaMeTpbl, Kak 3arpy3Ky Ipoleccopa, KOJIMYECTBO 3aHATON U CBOOOIHON
OTIEPATUBHOM MaMSTH, KOJIMYECTBO CBOOOHOTO TMCKOBOTO IPOCTPAHCTBA, YPOBEHb H3HOUICHHOCTH
JUCKOBBIX HAKOIMTEIIEH, ypOBEHD 3arPyKEHHOCTH CETEBOI0 KaHaJIa.

BrlmenepeuncieHnbie mapaMeTpbl HE0Os3aTeIbHO OTCIEKNUBATh B BHIE I'PaUKOB, TaK Kak
IpY [IPABUIIBHO MOA00paHHOM KOH(UTIYpalluu cepBepa OH JOJDKEH UMETh 3aI1ac MPOU3BOIUTEIbHO-
CTH.

[TporpamMMHBIe TapaMeTPbl KOMIBIOTEPHBIX CUCTEM BKITIOYAIOT XapaKTEPUCTHKH pabOTHI MpH-
JIO’KEHUH, Pa3BEPHYTHIX Ha KOMIIBIOTEPHOM cucTeMe. PaccMOTpuM B KauecTBE PUIIOKEHUS, Pa3Bep-
HYTOTO Ha cepBepe, BeO-cepBuc, kotopbiit npunumaer HTTP-3ampockl oT kianenToB. B nanHom ciy-
Yyae Ba)XKHO KOHTPOJUPOBATH CIEAYIOIINE MapaMeTphbl MPUIOKEHUS: CpeHee BpeMsi 00paboTKu 3a-
1poca, KOJIMYECTBO 3alIPOCOB, 00padaThIBaEMOE 3a JIENIbTa-MIPOMEKYTOK BpEMEHH (Harp., MUHYTY),
KOJINYECTBO 3alIPOCOB, HAXOALIMXCS B OUepe I Ha 00paboOTKY.

Bce st Metpuku TpeOyroT rpadudeckoro oTciaekuBaHus. ['paduk mosBonser uMeTh He-
CKOJIBKO TOATPYIIl B paMKax OJHOrO MapaMerpa, YeM MOKHO 3((EeKTUBHO BOCIOJIb30BATHCS IS
pa3zieNieHns TUIIOB 3aIIPOCOB Ha OBICTPO BBIMOIHSIOIIUECS U JOJTHE.

Taxoxke MHPOPMAaTUBHOCTH I'Pa)MKOB MOKHO 3HAUUTEJIHO MOBBICUTH C IIOMOIIbIO UCIOJIb30-
BaHU JIOTapU(PMUUECKON Kbl HarlsiqHyIo pa3HUIly MOXKHO TTOJIY4UTh, CPABHUB TPaQHKH, H300-
pakeHHble Ha puc. 1 u puc. 2. JlorapupMuyeckas 1mkaga o4eHb yJ00HA Uil 0TOOpaKEHUsI OYEHb
0O0JBIINX TMANa30HOB 3HAYEHUH BEJIMYNH, IOSBJICHUE HA rpapuKe MUKOBBIX 3HAYEHUH HE yXYALLIAeT
JIeTaIU3alHIio0 OCTATbHOTO OTOKA MH(OPMAIIUK, KaK B CIIydae JIMHEHHO HIKabI.

IToMuMO COCTOSIHUS cepBepa IMIPUIIOKEHNS OUEHB ITOJIE3HO OTCIIEKUBATh XapaKTEPUCTUKH, CBSI-
3aHHBIE C TOJb30BaTENIMU. K HAM MOXHO OTHECTH KOJIMYECTBO YHMKAJIBbHBIX I1OJb30BAaTENEH B
CYTKH, CPEIHEE BPEMSI CECCHH U JPYTHE MapaMeTPsl, ONPEACIAIONNE KaYeCTBO CEPBUCA ISl KOHEY-
HBIX I10JI30BATEICH.
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Puc. 1. Ucnonp3oBanue TMHEWHON MIKaJbI A5 Tpaduka,
OTIMCBIBAIOIIETO CpeHEee BpeMsi 00pabOTKu 3armpoca.
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Timings (logarithmic scale)
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Puc. 2. Mcnonb3oBanue sorapuMUIeCKON IIKaJIbI 1 Tpaduka,
OIMCBIBAIOIIETO Cpe/iHee BpeMs 00paboTKH 3arpoca.

Takoit BUJ HHKEHEPHO-TICHXOJIOTHYECKOT0 MOHHUTOPHHTA HA3bIBACTCS MOHUTOPUHTOM peajib-
HbIX noJs30Baresei (Real User Monitoring (RUM)) u 6asupyercst Ha OTCIISKHBAHUH [10JIb30BaTE b~
ckoro tpaduka [3]. DTo MOKET ObITh CAETAHO MTOCPESICTBOM aHATHM3a CETEBOTO COSTUHEHUS, BCTABKU
CIICIMATLHBIX CKPHUIITOB B BEO-CTPAHUIIBI JINOO YCTAHOBKH CIICHUATBHBIX TPHIOKEHAN Ha MMOJIb30-
BaTEJIbCKHE KOMIBIOTEPHI.

B mpOMBINUICHHBIX PEIICHUX, 00pabaTHIBAIOINX OOIBIIIE TIOTOKH HH(POPMAIIUH, IS HHXKE-
HEPHO-TICHXOJIOTMYECKOT0 MOHUTOPHUHTA UCIOJIB3YIOTCS MPOrpaMMHbIE TIPOIYKThI, Hanboee pac-
MPOCTPaHCHHBIMU U3 KOTOPBIX siBJsiEoTCst Nagios, Zabbix, Graphana / Graphite, Solarwinds Server &
Application monitor. Ha naHHbIi MOMEHT HanOOJIbIIIEE PACTIPOCTPAHEHHE MOTy4ria cucteMa Zabbix
[4].

Eciu KOMIUIEKCHO pacCMOTPETh CITUCOK TAPAMETPOB KOMITBIOTEPHBIX CHCTEM C TOUKH 3PCHUS
UHKCHEPHO-TICUXO0JIOTHYECKOT0 MOHUTOPUHTA, MOXKHO MPEI0CTABUTH HECKOJIBKO CITIOCOO0B ONTHMH-
3aI[{H TIOTOKA KOJIMYECTBEHHBIX TaHHBIX. C OJHOU CTOPOHBI, ONTHMHU3AIHMS MOKET ObITh TOCTUTHYTA
3a CYeT yBeIWYEeHUS] MHPOPMATHBHOCTH IPa)KOB COCTOSHHS KOMITBIOTEPHOM CHCTEMBI, C IPYTroi —
3a CYeT 0TKa3a OT rpaMKOB B MMOJB3Y YBEIOMIICHHUHN P JOCTHKCHUU KPUTHYCCKHUX 3HAUCHHUN TEX
WA MHBIX MTapaMeTPOB.
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