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Po3riasinyTo mepeBaru Ta HeIOJIKH Ccy4YyacHMX 3aco0iB peanizauii cepeaoBuily
AiarHocTukH. 3ampoNOHOBAaHO cleniagi3oBaHe cepefoBUINE MiaTHOCTHKH Ta HAJaroIKeHHS
BY3J1iB kopnopatuBHOi Mepexi. IIporpamuo peanizoBano MoayJi, siki B KOPOTKi TepMiHH
Jal0Th 3MOT'y TiarHOCTYBaTH NpodJieMy Ta YCYHYTH ii 0e3 yuacti Jiogunu. Po3podieno virkuii
MeXaHi3M BHfIBJIEHHSl BiAXWJIeHb Y po0OTi KOPIOPaTHBHOI MepexXi Ta CNOBillleHHS] NP0 HUX
cucTeMHOro aaMiHicrparopa. CTBopeHo ©0a3y [aaHMX, B SIKy 3anMCylOTb CTaH BY3JiB
KOPNOPAaTHUBHOI Mepe:xki Ta naHi mpo HuUX. JocATHYTO cTa0lIBLHOI po0OTH 3aBASIKHM MPOCTiil
CTPYKTYPi cepenoBuia Ta 3B A3Ky 3 iioro Mmoayassmu. CTBopeHo Bed-iHTepdeiic AJs1 3pyUHOro
OIJIAly BY3JIiB KOPIOPATHBHOI Mepeski Ta 3 MOXKJIUBICTIO iX TPYNYBAHHSA 32 KATErOPisiMU.

Karo4oBi cjioBa: kopnopaTuBHa Mepeska, KJIEHT, cepBep, Kidepdiznuna cucrema.

The advantages and disadvantages of existing means to date of implementation
environments diagnosis. A specialized diagnostic and debugging environment node cor por ate
networ k. Program implemented modules that allow to quickly diagnose the problem and fix it
without human intervention. Developed a clear mechanism of abnormalities in the cor por ate
network and notifies you about your system administrator. Established database, which
recorded the state of the corporate network nodes and data about them. Reached a stable
operation with a simple structure and environment because of its modules. A web interface for
easy inspection units and the corporate network with the possibility of grouping them by
category.

Key words: corporate network, client, server, cyber physics system.

Beryn

JliarHOCTHKa KOPIOPAaTUBHOI Mepexi — mporec (Oe3mepepBHUit) aHamizy craHy iH(pOpMaIiiHOI
Mepexi. Y pa3l BUHUKHEHHS HECIPaBHOCTI MEpEeXeBHX MNPHUCTPOiB (ikcyeTbess (akt HecmpaBHOCTI,
BHM3HAUYa€Thcs ii Micie 1 BuI. [IOBIJOMJIGHHS MpPO HECIPABHOCTI IEPEAAETHCSA, MPUCTPIA YHM BY30I
BIIKJIIOYAETHCS 1 3aMIHIOETBCSA pPE3epPBHUM a0 HaJIaropKyeTbes. IIOCTIHHME KOHTPOJIL 3a POOOTOIO
JIOKaJIBHOI MEPEXKi, 0 CTAHOBUTH OCHOBY OY/Ib-SKOi KOPIIOPATHBHOI KOMIT FOTEPHOT Mepexi, HeoOXiqHHH
JUIA TMIATPUMKHU il B mpane3maTHoOMy craHi. KOHTpoiab — I1e HEOOXIiqHMM Mepiiuii erar, sSKWi ITOBHHEH
BUKOHYBATHCS IIiJ] Yac YIpPaBIiHHS Mepekelo. 3BakarouM Ha BaXIMBICTh miel ¢yHkmii, i1 dacTto
BiZJOKPEMJIIOIOTh BiJ 1HIIMX (QYHKIINA 1 peani3yloTh crHeliaJibHUMH 3acobamu. Takuil momin QyHKIiH
KOHTPOJIO KOPUCHHH JIJIsSi HEBEIIMKUX 1 Cepe/IHiX Mepek. BukopucraHHs aBTOHOMHUX 3aC001B KOHTPOIIO
JlorioMarae aJMiHICTpaTopy Mepexi BUSBUTH MPOOIEMHI TUITHKY i MPUCTPOT Mepexi, a iXx BAMKHEHHS a00
peKOH}Irypalliro BiH MOXXe BUKOHYBaTH y TaKOMY pa3i Bpy4Hy. Takox y JHesKHX BHUIAJKaX aBTOHOMHHH
3acib MOXe JIarHOCTYBATH MPoOIeMy Ta BHITPABUTH ii.

[Iporec KOHTPOIIO POOOTH MEPEKI 3a3BUYAN MOIUISIOTH Ha JBa €Talld — MOHITOPUHT 1 Ai1arHOCTHKA.
Ha eramni MOHITOPUHTY BUKOHYETHCSI MPOCTIIA TIPOIIeAypa — Mpolieaypa 30MpaHHs TIEPBUHHUX JaHUX TPO
pOOOTY Mepexi: CTATHCTUKU MPO KUIBKICTh KaApiB 1 MAKETiB Pi3HUX MPOTOKOIIB, MO IHPKYIIOIOTH Y



MEpexKi , CTaH MOPTIB KOHIIEHTPATOPIB, KOMYTATOPIB i MapIpyTH3aTOpiB ToIIO. Jlani BUKOHYEThCS erarn
JIarHOCTUKH, IiJ] IKHM PO3YMIIOTh CKIQIHIIIMKA W 1HTEIEKTYaJIbHIIIMKA MPOLEeC OCMUCICHHS 310paHoi Ha
erarni MOHITOPHHTY iH(OpMaIii, 3icTaBleHHs 11 3 JaHUMH, OTPUMAHUMH paHille, i BUPOOICHHS TPHUITY-
IICHb PO MOXJIMBI MPHYUHH CIIOBUTbHEHOI ab0 HEeHaiiHOI poOOTH Mepexi. 3aBAaHHS MOHITOPHHTY
BUPIMIYIOTHCS TPOTPaMHUMH 1 amapaTHUMH BHMIPHHUKaMH, TeCTepaMH, MEPEKEBHMH aHAi3aTOpPaMHu,
BOYZIOBaHMMH 3ac00aMH MOHITOPHHTY KOMYHIKAI[IHHUX TPUCTPOIB, a TaKOXX areHTaMH CHUCTEM YIIpaB-
JiHHA. 3aBJaHHS JIarHOCTHKHU MOTPeOYE aKTUBHINIO! y4YacTi JIFOMUHH 1 BUKOPHCTaHHS TaKUX CKIIAJIHUX
3ac00iB, SIK €KCIIEPTHI CUCTEMH, 110 aKyMYJIIOIOTh TIPAKTHYHUNA JOCBi 0araThox MepexxeBuX (paxiBIIiB.

OueBuIHO, Ky MPOCTIlIe 3aN00IrTH HEeMmoNaKaM y MEpexkKi, HiXK BHITPABISATH NPOOJIEMH, SIKi BKe
BUHUKIN. JliarHOCTHKA cepBepiB 1 MEPEKEBUX MPUCTPOIB JOMOMOXKE 3aBYACHO JII3HATHUCS TIPO MOTEHITIHHI
HermoNaJKu 1 3amo0iraTé iX BHUHUKHEHHIO. Bigcrexxyroun (yHKIIOHYBaHHS Mepexi Ta 30epiraroun
nepenicTopiro il podOTH, agMIHICTPaTOp 10 TOTO X MOXKE HaJaTH TOYHY iH(oOpMaIiio KopucrtyBadam, y
SKHX 1HOJ CKJIaJac€ThCsl HEMpaBHIIbHE YSBJICHHS MPO YacTOTY IMOSIBH Pi3HUX HecrpaBHOcTel. He meHIn
B)KJIMBO, 1110 MEPEXKEBa A1arHOCTUKA JTO3BOJISIE OTPUMYBATH TOYHI BIZIOMOCTI PO MOAIT B MEPEXKI, a TAKOK
Yac 1 Jpkepelia 3BepHeHb Y Mepexy. OTKe, ICHY€E JBa THUIK IiarHOCTHUKH. Ilepiny 3 HUX OyZeMo Ha3MBaTH
OIEPATHBHOIO JIIarHOCTHUKOIO, a JIPYTY — JIarHOCTUKOIO Oe3Meky. Benuki mianprueMcTBa iHOMII PO3ALISIOTH
i B TUIU JIarHOCTHKH Ha J[Ba OKpEMi MPOIIECH, SIKi BUKOHYIOTh TPAIliBHUKH BUPOOHUYUX MIIPO3ALTIB
ta [T-Oe3meku, ajme mami Ta cepeqHi KOMIIAHIl 3 MEBHHX MPUYMH YacTillle OPTaHi3OBYIOTh 3aralbHHUM
nporec aiarHocTHKH. He3anexHo Bij po3Mipy OO/KETy Ta KUIBKOCTI CHIBPOOITHHKIB, MEPEXi MalHX i
cepenHiX KOMIaHii 3a3BU4ail He MOTPEOYIOTh TAKOTo K PiBHS MOTOYHOI OMEPATHBHOI JIarHOCTUKH, SIK Y
BEIIMKUX KoOpropamisx. Mepexi MaluxX MiIIpUEMCTB 3aBaHTaXECHI HE HACTUIBKM IHTCHCHBHO, SK
KOPITOpaTHBHI, ¥ 00CIyroByBaTH iX He Tak ckiagHO. KpiM TOro, TexHIYHI MPOEKTH MaJMX KOMITaHiH
MPOCTillli, BOHK HE MOTPEOYIOTH JETANLHOTO aHaNi3y TEHJCHIN 1 3BITiB, HEOOXIJIHUX B yCTaHOBaxX 3
MOBUIBHIIIMMH MPOIEAYpaMU TPHHHATTS pitieHs [17].

AHaJi3 ocTaHHIX JzKepes Ta myOaikamii

Kibepdizuuna cucrema (anri. Cyber-physical system) — iHdopmariiiiHO-TeXHOMOriYHa KOHIICTITis,
IO MPHITYCKA€E IHTErpaiio O0YHCIIOBAILHUX pecypciB y (i3uuHi mporecu. Y Takiii cucreMi ceHcopw,
obnamHanHs Ta | T-cucTemu 3'€HaHi MK cO00I0 KOMYHIKAIIITHOIO MEpEXKeI0 B OJJHY CHCTEMY, sSIKa MOXKE
BUXOJIMTH 32 MEXI OJHOro miAmpueMcTBa 4u OizHecy. Lli cucTemMu B3aeMOAiIOTH OJHA 3 OJHOIO 32
JIOTIOMOTO0 CTaHJIAPTHUX IHTEPHET-TIPOTOKOMIB JUIS MPOrHO3YBaHHS, CAaMOHANIAIITYBaHHS 1 ajganTarii 1o
3MiH. KoMyHikaliiiHi Mepexi BiirparoTh BaXJIMBY polib y KiOep(i3HIHUX CUCTeMaX, OCKUIBKH came depe3
i Mepexi BiIOYBA€TbCS KOHTPOIb 1 MOHITOPUHT, PO3MOJAUICHHS HaBaHTaKeHHA y cucremi. s
MPOEKTYBaHHS MEPEKi MOJKHA BUKOPHCTOBYBATH Pi3HI TEXHOJOTIT MPOEKTYBaHHS KOMIT FOTEPHUX MEPEX,
METO/I TPOEKTYBaHHS MEpEekKi HacamIiepes 3aJIeKHTh BiJ ceph 3acTOCyBaHHS, BHUMOT 1 pO3MIpiB
Kibep@izuvHOoi cucTeMu. A 100 3pydHO OYyII0 KepyBaTH By3JIaMH MEpPEXi, MOTPiOHO PO3POOHTH JOCTYIIHY
KITIEHT-cepBepHy Kouueririo [1, 3].

Bci 3acobu mMonitopunry ta miarHoctiku Mepexx KOC (kibepdi3uuHHX cHCTEM) MOXHA PO3IUTHTH
HAa KUTbKa BETMKUX KIIACIB!

— cucremu ynpasininas mepexeto (Network Management Systems) — rieHTpasnizoBaHi nmporpamHi
CHCTEMH, Kl 30MparoTh JaHi Mo CTaH BY3JIB i KOMYHIKAI[IHHUX MPHUCTPOIB MEPEXKi, a TaKOXK JaHi PO
Tpadik y Mepexi;

— 3acobu ympaBiiHHSA cucTeMoro (System Management). 3acobu yrpaBiIiHHS CHCTEMOIO YacTo
BUKOHYIOTh (DYHKIIii, aHAJOTi4HI (YHKIISIM CHUCTEM YIpPAaBIiHHS, ajieé CTOCOBHO IHIIMX 00 €KTiB. Y
MepHIoMy BUTAAKY 00’ €KTOM YIPaBIiHHS € TIPOrpaMHe 1 arapartHe 3a0e3nedeHHs] KOMIT I0TepiB Mepexi, a
y Apyromy — KOMyHikaiiitne ycratkyBauss [1, 2, 4];

— BOy/ioBaHi cucteMu JaiarHocTuku i ynpasninas (Embedded Systems). Lli cucremu BHKOHYIOTBH Y
BUTIISII IPOrpaMHO-anapaTHUX MOJYIIB, SIKi BCTAHOBJIIOIOTHCS B KOMYHIKaIlliHE 00Ta HaHHS, & TAKOXK Y
BHIJISIZII IPOTPAaMHKMX MOYJIIB, BOYIOBaHUX B OIEpaIliiiHi CHCTEMHU;

— anamizaropu npotokoni (Protocol analyzers). Ile nporpamui abo amapaTHO-MIPOrpaMHi CHCTEMH,
SKi 0OMEKYIOTBCS, HA BIIMIHY BiJl CHCTEM YIpaBIiHHSA, JTUIIEe QYHKIISIMA MOHITOPHHTY ¥ aHaNi3y Tpadiky



B Mepekax. XOpOIIWH aHami3aToOp MPOTOKOIIB MOXKE 3aXOIUIIOBATH 1 JCKOAYBAaTH IAKETH BEJIHUKOI
KUIBKOCTI1 ITPOTOKOJIIB, 1110 3aCTOCOBYIOTHCS B MEPEIKaX;

— 3a3BHYail KillbKa JECATKIB. AHAI3aTOPH MPOTOKOJIB JAIOTh 3MOTY BCTAHOBUTH JIESKi JIOTi4HI
YMOBH JIJIsl 3aXOIUICHHS OKPEMHUX IAKETIB 1 BAKOHYBATH ITOBHE JACKOIyBaHHS 3aXOIUICHHX MaKeTiB, TOOTO
MOKa3yBaTH B 3pY4HIiH Uil KopucTyBada (OpMi BKIIAJICHICTh ITAKETiB MPOTOKOJIB PI3HUX PIiBHIB OJWH B
OJIHOTO 3 PO3MH(PYBaHHSIM 3MICTY OKPEMHUX IOJIIB KOXKHOTO MAKeTa;

— oOnamHaHHS A TiarHOCTHKH 1 cepThdikallii kabenbHUX CHCTEM. YMOBHO I YCTaTKyBaHHS
MOXHA TOJUTUTA Ha YOTHPH OCHOBHI I'PYITH: MEPEKEB1 MOHITOPH, IPHIAAN JUT cepTh(ikamii kKabenmpHIX
cHCTeM, KaOenbHI CKaHepH 1 TecTep (MyJIbTHMETPH);

— eKCHepTHi cucteMu. Lleld BHI cHUCTEM aKyMYyIIO€ JIOJICHKI 3HAHHS MPO BUSBJICHHS MPHUYUH
aHOMAJILHOT POOOTH MepeX 1 MOXKIIMBI CIIOCOOM TPUBEICHHS MEpexi y mpane3iaTHuid crad. ExcriepTHi
CHCTEMH YacTO PEaNi3yIOThCS Y BHUTJISIII OKPEMHUX ITIJICUCTEM PI3HHX 3ac00iB MOHITOPHHTY Ta aHANi3y
MEpPEeXK: CHCTEM YIpPaBIiHHI MepeXamH, aHai3aTopiB IMPOTOKONIB, MEPEKEBUX aHali3aTopiB.
HaiimpocrimmM  BapiaHTOM eKCIIEPTHOI CHCTEMH € KoHTekcrozainexHa help-cucrema. Cxiamminmi
EKCIIepPTHI CUCTeMH € 0a3aMu 3HaHb, 3 CIEMECHTAMH IITYYHOTO iHTeNeKTy. [IpukinanomM Takoi cHCTeMU €
eKCIlepTHA cHcTeMa, BOyIoBaHa B CHCTEMY yrpaBiiHHs Spectrum kommanii Cabletron [5, 8];

— 0araTo()yHKIIIOHAJIbHI MPUCTPOI aHaI3y Ta MIAarHOCTUKU. Y 3B'S3KY 3 MOIIMPEHICTIO JIOKAJIbHUX
MepeX BUHHUKIIA HEOOX1HICTh PO3POOJICHHS HEIOPOTUX MOPTaTHBHUX MPUIIAJIB, SKi CyMIMAtoTh (YHKIIT
JCKITBKOX TMPUCTPOIB: aHaNi3aToOpiB MPOTOKOJIB, KAOENbHMX CKAaHEPIB, 1 HABiTh ACAKUX MOKIUBOCTEH
MPOrpaMHOro 3a0e3MedeHHs] MEepeKeBOro yrnpasmiHHs. [Ipukinany Takux mnprctpois — Compas kommaHii
Microtestinc abo 675 LANMeter kommnanii FlukeCorp.

ITocTanoBka 3aBaaHHA

PosrnsHyTH IepeBard Ta HENOJIKM CydaCcHHX 3aco0iB peamizaiiii cepemoBull aiarHocTHku KDC.
[IporpaMHo peamizoBaHO MOAYII, SIKi B KOPOTKI TEPMIHM JAlOTh 3MOTY JiarHOCTYBaTH IMpoOjeMy Ta
ycyHyTH 1 0€3 ydacTi JIOAMHHM. PO3pOOMTH 4ITKMH MeXaHi3M 3HAXOMKCHHS BIAXWJICHb Yy pPoOOTI
KOPITOPAaTHBHOI MEPEXK1 Ta CIOBILICHHS MPO HUX CHCTEMHOIO ajMiHicTpaTopa. CTBOpHTH BeO-iHTepdetic
JUIsL 3pYYHOI JIIalrHOCTUKW BY3JIB KOPIOPAaTHBHOI MEpPEeXKi Ta 3 MOXJIMBICTIO iX TpymyBaHHS 3a
KaTeropisiMu.

OCHOBHI pe3yJbTaTH AOCTITKEHb

IIpoexTyBaHHS 3arajbHOI CTPYKTYpH KoprnopatuBHoi Mepexi KOC
PospobmoBana cxema komt' toTepHoi Mepeki KOC cknanaersest 3 By3imiB, siki 300pakeHi Ha puc. 1,
a came: iHTepHeT; (aepBoi; IHTEpHET-cepBep; poyTep; cBiu; xad; WIi-Fi mict; momroBuii cepsep;
MyabTUILIEKCOpP; NAS, KITIEHTCBKI KOMIT IOTE€PH; CYIEPKOMIT I0TEp; TEPMIHAIBHUI CepBep; MPUHTED;
M®V; Wi-Fi poyrep; HoyTOyk; KIIK; mianier; mpoekTop; ckaHep; dhakc.
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Puc. 1. Cmpyxmypua cxema xomn’ omeproi mepeaici KOC



BrnacruBocti mMepexkeBoro koHieHtparopa y KOC naioTh 3MOry icTOTHO MiJBHIIUTH 3araibHUI
piBeHb HAIIMHOCTI Ta BIAMOBOCTIHKOCTI Mepexi. Tum Oulbllie, 10 BUPIMIEHHS BCIX KOJI3iH Ta
3a0e3MevyeHHs 3arajlbHOT0 KOHTPOJIIO 32 CTAHOM MPUEIHAHUX KaHAJIB MOKIaJAeHO Oe3rmocepeJHhO Ha caM
MpHCTpil 0e3 3aJydeHHs JOJATKOBUX IOTYKHOCTEW, SIK MPOrpaMHHX, TaK 1 amapatHuX. XaOu MOXHA
00’ €IHYBATH OJIMH 3 OJHUM, III0 JI03BOJIAE Oy IyBaTH MEPEXkKi aOCOIIOTHO OYAb-IKUX TOIOJIOTIH 1 PO3MIpiB,
a TaKOX 3JIHCHIOBATH MariCTpajbHi 3'€IHAHHs, 3a0€3MEYyIOYd THM CaMHUM peali3allif0 TOMOIoril
“mmHa”. BaxknmuBa NpuuMHAa MYJIBTHUIUIEKCYBaHHS CHTHANIB — BHUCOKA BapTICTh KaHANIB 3B 3Ky 1 iX
00CITyroByBaHHS, a HasSBHI CUCTEMH 3B’ SI3Ky 4acCTO HE MOBHICTIO BUKOPHCTOBYIOTh MPOMYCKHY 3JaTHICTh
KaHajay. BCTaHOBJICHHS MYJIBTUIUIEKCOPA, SK MPaBHJIO, HA0araTo JEIICBIIE 1 3aiiMae MEHIIE Yacy, HDK
opraHizalliss HOBMUX KaHaiB 3B’s3Ky. Lle crocyeTbcsi SIK MPOBIAHMX, Tak 1 OE3MPOBIAHUX KaHAIIB
nepenaBanHs iHhopmarrii.

CrpykTypa cepenouina giarnocrukun KOC

CriemiaizoBaHe cepeioBHINE AIarHOCTUKKA BY3JIB KOPIIOPaTHBHOI KoM torepHOi Mepexi KOC
MpaIoBaTHME 3a aJIrOPUTMOM, SKHW TMokazaHuid Ha puc. 2. Ilepen po3ropHEHHSM CIeliali3oBaHOl
CHCTEMH MOHITOPUHTY KOPIIOPATHBHOI MepeXi HaM TOTPIOHO MiATOTYBAaTH CEpPENOBHINE sl I[HOTO.
Cepenoruiiem KOC Oyme omepamiiina cucrema cim'i Linux, a came CentOS 7. ITio omepariiiiny cucremy
BHOpPaHO Yepe3 BUCOKY HAIMHICTh, IIIBUAKO/IIIO Ta BC1 HEOOXiaH1 QyHKITIT.
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Puc. 2. Cxema aneopummy pobomu cneyianizogano2o
cepedosuwa diaznocmuku KOC

BacpikcoBaHa aMiHa
crany Bysna

Red Hat Enterprise Linux ckmameHuil mMepeBaKHO 3 BUIBHOIO Ta BIAKPHUTOrO IMPOTPAMHOTO
3abe3reyeHHsl, alle HassBHUI Y JOCTYITHIN JUTs BXKMBaHHs ABifKOBiil (opmi (Hampukian, vHa CD a6o DVD
JIMCKaxX) JIMIIE YIS TMEepeAIIaTHUX KoprcTyBadiB. JorpuMyrounch Bumor, Red Hat Bumyckae yci BuxiaHi
TekcTH cBoix mpoaykriB mix GNU General Public Licensera inmmmu BiTbHUMH JTiIEH31IME. PO3pOoOHUKH
CentOS BHKOPHCTOBYIOTH 1€l BHUXITHHI KOJ JUIS CTBOPSHHS KIHI[EBOI'O MPOAYKTY, IYKE€ MOAIOHOr0 10
Red Hat Enterprise Linux i BimpHOrO st 3aBaHTa)XEHHS Ta BUKOPHCTaHHS, OJHAK Oe3 BiXmOBiIHOI
TEXHIYHOT MiATPUMKH 3 00Ky KommaHii Red Hat.



3aco6u inTerpauii 1onaTkoBUX (PyHKUiil y cnenianizoBane cepenopuie giarnoctuku K@C
Cepenosuine miarHoctiku Nagios € MomyiabHHM, a TOMY BCi MOAYJi, SKi MH pPO3pOOJSIEMO,
MPAIO0Th HE3aJCKHO OJUH Bl OJHOIO, IO 30UIBIIYE THYYKICTh CHCTEMH Ta Oe3mepeliiHicTh 11 podoTu
3aranoM. KoxxeH Moyns He3ale)KHUH, BIAMOBIIae 3a okpeMi (yHKIIIi, 1110 300pakeHo Ha puc. 3.
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Grid 10-oracls cevcom com (=T 11-29-2015 21:28:35 11d 7h 57m 465 PING Ok - Packet loss = 0%, RTA = 0.28 ms
SepdceGronns 11 inasdtres d B e 11292015 21,2839 3884 5h 47m PING OK - Packet loss = 0%, RTA = 042
i “nasifres deveam.com -2a- m sas - Packet loss = 0%, RTA = 0.42 ms
Gricl 15 nasdires deveom.com B owe 11282015 21.28.49 580 7h 47m 205 PING OK - Packet loss = 0%, RTA = 1.53 ms
Problems e e B oue 11-28.2015 21:28:50 550 5h 38m 325 PING OK - Packet loss = 0%, RTA =115 ms
Services (Unhandied)
Hoste (Unhandied) 18-nasdtree deveom.com B owe 11-28-2015 21:28:55 3580 5h 47m S5 FING OF - Packet loss = 0%, RTa& =117 ms
Metwark Outages 18-nasdtres deveam.com B e 11-29.2015 21:30:29 15d 4h 30m 1 7= PING OK - Packet loss = 0%, RTA =1.08 ms
Guick Search: S de e B e 11282015 212004 270 15h 28m 395 PING OK - Packet loss = 0%, RTA = 0,78 ms
S e e o B oue 11282015 213229 00 On 26m 345 PING OK - Packet loss = 0%, RTA = 274 ms
SRS A e oo (=TS 11-28-2015 21:29:14 00 On 34m 155 PING Ok - Packet loss = 0%, RTA = 2.08 ms
Reports
250_esxi deweom com Eh oo 11-29.2015 21:3314 154 6h 18m 345 CRITIGAL - Host Unreachable (192 168 8 250)
Avaitability
sy 281-esxi deveom com B e 11-28-2015 21:30:38 14 0 52m 20% FING Of - Packet loss = 0%, RTA = 0.31 ms
Alerts T e (=G 11-23.2015 21:28:30 174 On Som 30s PING OK - Packet loss = 0%, RTA = 122 ms
History T e (=G 11-23.2015 21:28:33 1090 11h 48m 195 PING OK - Packet loss = 0%, RTA = 1,48 ms
urnmary
Hietonrarm s (=G 11232015 21:28.38 270 15h 28m 45 PING OK - Packet loss = 0%, RTA = 1.41 ms
Notifications 411 0-unifi dev com ua (S 11-29.2015 21:28:45 274 1.4 49m 8= PING Ok - Packet loss = 0%, RTA = 0,65 ms
Event Log 511 0-unifi.ev com.ua (= 11232015 21:28:51 6l 23 30m 8= PING OK - Packet loss = 0%, RTA = 1.50 ms
System 8-oracle deveom com B owe 11-29-2015 21:32:14 17 1h 4m 43s PING Ok - Packet loss = 0%, RTA = 0.33 ms.
Comments apache deveom.com (=G 11282015 21.28:57 0a ah 37m 435 PING OK - Packet loss = 0%, RTA = 026 ms
Downtime
D o buddywp.dev.com.ua (=G 11-29.2015 21:3117 1d1h 52m 36s PING Ok - Packet Ioss = 0%, RTa& = 1.32 ms
Performance Info centos-7-mysal dev.com.ua B owe 11-28.2015 21:30.08 5d 4h 37m 26= PING OK - Packet loss = 0%, RTA = 0.25 ms
Scheduling Queue dem.dev com.us =) 11-20-2015 21:30:14 15d Th 30m 57s PING OK - Packet loss = 0%, RT.A = 0.42 ms.
Configuration
e (=G 11232015 21:31:23 a1k 42m 20s PING OK - Packet loss = 0%, RTA = 1,88 ms
It ot 24, clevoom comi L= 11.29.2015 21:31:43 160 7h 3m 395 PING OK - Packet loss = 0%, RTA = 0,61 ms
itp: Hcleveom.coms B owe 11282015 21:29:33 9d 6h 46m 255 PING OK - Packet loss = 0%, RTA = 19363 ms
itp: Heshowroom2. deveom com? B owe 11-23.2015 21:31:50 160 Bh 38m 235 PING OK - Packet loss = 0%, RTA = 0.97 ms
itp: Mumber-Cluster deveom.coms B owe 11232015 21:32:37 160l 6h 52m 4= PING OK - Packet loss = 0%, RTA = 0,65 ms
itp: umberiGuidatorsblog. devcom.com. (=TS 11282015 21:32:58 9d 6h 59m 5= PING OK - Packet loss = 0%, RTA = 0,68 ms
ritp:mascons dewsom comt B owe 11232015 21:30:51 16a 6 37m 37s PING OK - Packet loss = 0%, RTA = 1 24 ms
Jeunesse sl dev.com.ua B owe 11282015 21:29.28 13d 8h 51m 445 PING OK - Packet loss = 0%, RTA = 326 ms
oo ey e e (=G 11232015 21:30:57 640 0n 27m 155 PING OK - Packet loss = 0%, RTA = 1.93 ms
Inmthnst =G 11585 s 21 m 17 1k Sm ons PING Ol - Packet Inss = N9%, RTA = 105 ms

Puc. 4. Be6-inmepgheiic cepedosuwia Nagios 3i cmeopenumu
synamu Kopnopamugroi komn' iomeproi mepeoici KOC

Vi pospobieni momymi Oynmu momimieHi 3a aupekropiero /ust/local/nagioslibexec. Monyai mu
BUKJIMKAEMO, OIMHUCABIIN iX Mepea THM Yy KoHirypamiiiHomy mMomyni commands.cfg, ge BkazaHo crocib
BUKIIMKY MOJIYJISI Ta Tiepe/iaBaHHs oMy HEO0OXiTHMX MapaMeTpiB. 3a JOMOMOTO OIMKUCY MOAYJIST MOKEMO
nepenaTy MOMy Taki Tapamerpd, SK iM's cepBepa, CTaTyc, ajpeca, Jara Ta 4Yac, KOHTAKTH, THII
HoTu(iKalliif, ajgiac cepsepa, iM' s CEpPBICY TOIIO.



Matoun ysiBIEGHHsI MpPO camMi MOIyJi CEepelOBHINA JiarHOCTUKHA KOPIOPATHBHOI KOMII IOTEPHOT
Mepexi KOC, moxnHa po3novaT ix HamwcaHHs Mijg pi3Hi cepBich. Jleski MoIyni Bxe iCHYIOTh SIK TOTOBE
pillleHHS B CepemoBMIN TiarHOCTHKH Mepeki Nagios, a meski HaMm JOBeNOCsS IOMHCYBATH I TEBHI
CepBicH, 3a SKMMH TOTPIOHO CIOCTepiraTh. Yc¢i MOAYNI CepelOoBHINA PO3POOJICHO 3a JIOMOMOrOH
inTepnperatopa bash ta perl B onepariiiniii cucremi cim’1 Linux.

IlepeBipka npane3garHocTi cnenianaizoBaHoro cepenoBuia giarnoctuku K@C

[Ticnst posropranus cepenosuina miarnocTukn KOC Ta crBopeHHst KOH(DirypanidHux dainis s
ycix BY3JTIB KOpPIMOPATHBHOI KOMIT FOTEPHOI MeEpeXi Ta MiAKIIOYEHHS 10 HUX MOJIYNIB, siKi Oyio
po3po0IIeHO, 1€ Bce 0aunMMOo y BeO-1HTepdeiici HAIOT CUCTEMH, SIKUI TOKa3aHui Ha puc. 4.

Takok Ha CKpIHIIOTI 0ayuMo, IO OJMH BY30J KOpIIOpAaTUBHOI Mepexi, a came 250-
esxi.devcom.com, BumkHeHuit Oinbin HixX 19 nHiB (koioxka Duration) ta Ha iHIIOMY BY3I1i KOMIT FOTEPHOT
Mepexi. Bigkimoueni i HoTudikallii mpo craTyc By3ja, Mpo 0 CBIIYUTH BIAMOBIIHE ITO3HAUCHHS.

SKI0 Hac MIKaBUTH JAETaNIbHIIIA iH(GOpMAIlis PO BY30JI, MOJKHA 11 OTPUMATH, KJIAIIHYBIIM Ha Ha3BY
BIJIIIOBIIHOTO CEpBEpa 4X By3Jia KOPIIOPATHBHOI MEpPEXi, SIKUI HAC IiKaBUTh.

HaBanTaxyBanbHe TecTyBaHHsI cepenoBuuia aiarHoctuku KOC

[lepeBipuBiim poOOTY CEPEIOBHINA AIarHOCTHMKU KOPIOPATHBHOI KOMIT I0TepHOi Mepexi KDC,
MOTPIOHO MPOTECTYBATH HOro podoTy B peajbHUX yMoBax. J[Jist 1bOro CTBOPIOEMO KOH(Irypalifini dhaniu
JUIsl TIEpEBIPKU BENMKOI KUTBKOCTI BY3JB KOPIOPATHBHOI Mepexi. Takok MU MM CaMHM MEpeBipUMO
CTaOUIBHICT, POOOTH CEpelOBHINA 3a BEIMKOI KUIHKOCTI BY3IMiB, siKi MH MoOHiTopumo [6, 7]. Ilicms
KoH(piryparii By3IiB, 3a SKAMH CIOCTEPIraTUMEMO 3a JONOMOTOI0 CEpEelOBHINA, iX HapaxOBaHO MOHAJ
I’ 1TcoT. HaBaHTa)XeHHS Ha MOMEHT POOOTH HAILIOTO CEpPeloBHINA CTaHOBHJIO Onm3bko 19 %. 3Biacu mu
MOXEMO 3pOOMTH BHCHOBOK, IO cHcTemMa 0e3 mnpobieM Moxke pgiarHoctyBath 10 500 By3miB
KOPITOPAaTHBHOI KOMIT FOTEPHOI Mepexi, OyIyun Maibke He HaBaHTakeHO. Lle mae 3Mmory 3'scyBatu, Ky
KUTBKICTh BY3JIIB MEPEXi MOXKE MEPEBIPSITH 1€ CePEeJOBHIIE, MalOYH y CBOEMY PO3IOPSKEHHI HEOOX1IH1
JUTS IILOT'0 MOJYJI1, HAaIlMCaHi il Yac Po3pOOJICHHS CIIeIiadi30BaHOr0 CEPEeIOBUINA AiIarHOCTUKU. Pa3zoM 3
THM, Ha BUXOJ[l MAaEMO JIOBOJIi TIOTY>KHE CEPEIOBHUIIE AiarHOCTUKHA KOPIIOPATUBHOI KOMIT FOTEPHOT Mepexi.

JJis 111e HAOYHIIIOT IEMOHCTpAIll 3aJIeKHOCTI Yacy M1arHOCTHKH OJHOI'O CEPBICY, IT'ATH Ta JICCITH
CEpBICIB By3Jia BiJl KUIBKOCTI BY3JIiB KOPIOPATHMBHOI MEPEeXkKi OYyI0 3MOJCIbOBAHO TaKy CHTYAIIilo.
[TocTymoBo 10 cepeqoBHIlia MU JOJaBAIM KUIBKICTh MIarHOCTYBaJbHUX BY3JIIB 1 3aMIpsUId 4ac, MPOTATOM
SKOTO OOpOOJISUTUCH JaHi MepeBipKH CEePBICIB BY3MiB KOPIOPATUBHOI Mepexi. Y pe3ynbTaTi TeCTyBaHHS
JOCATHYTO MOKa3HUKIB, SIKI HABEACHO B Ta0I. 1.

Tabauys 1
3anexHicTh yacy 00poOJIeHHsI OTHOT0 3aANUTY
BiJl KiTbKOCTI JiarHOCTYBaIbHUX BY3J1iB
KinbkicTh By3J1iB KOPIIOPATHBHOI Yac 00po0eHHs Yac 06poOeHHs Yac 00poOeHHs
Mepexi KOC 1 cepsicy, ¢ 5 cepBicis, ¢ 10 cepsicis, ¢
100 mol 05 o7
200 1o 2 6—7 7-9
300 1o 4 7-8 8-12
400 3-4 8-10 13-18
500 4-5 912 15-19

Pe3ynbTati BUMIpIOBaHb MOXKHAQ BBa)KaTH MPHHHATHUMH JJISI OYy/b-SIKMX KOMIAHIH, OCKUTBKH Hac
o0pobaenns 500 By3miB, Ha KOXKHOMY 3 SKHUX JIarHOCTYIOThCS IO JECATH CEPBICIB, HE IEPEBHIIYE
20 cexyna. 11106 00’ €KTUBHO OIIHUTH, MU PO3TOPHY/IM aHAJOI I[LOrO CIIEIiaTi30BAHOIO CEPEIOBHILA
JIarHOCTUKKA KOPIOPATHBHOI MEpPEeXi Ta BUKOHANM 3aMipd Ha HbOMY, BHOpPABIIM aHAJIIOTOM CHCTEMY



miarHocTukn Zabbix, noBomi momyssipHY cepell KOPHOpaTHBHOTO CerMEHTa. Pe3ynbTaTd MOpIBHSHHS
M0/1aHo B TabII. 2.

Tabauys 2
IopiBHAHHS 3 aHATOTOM
Yac oOpoOneHHs
. . .. Yac peaxuii
Cepenosuiiie Kinpkicts By3iiB 10 cepeiciB Ha cepenoBHIA HapanTasxeHHs Ha
JIarHOCTHKH KOPITOPaTHBHOI MEPEIKi KOKHOMY oep cepenosuiie, %
. JIarHOCTHKH, C
3 BY3IIiB, €
Zabhix 500 o 34 o 14 57
CrerianizoBaHe
CEpEeIOBHIIES 500 o 19 mo 5 19
IarHOCTUKU

Matoun 00’ €KTHBHI JaHi, MO)KHa 3pOOWUTH BHCHOBOK, IO HaIlle CIEI[ialli30BaHe CEepPElIOBHUIIC
niarHoctuku kopriopatuBHoi Mepexi KOC npoaykrusHime. OCKiIbKH HABAHTKEHHS HA CEPBEP € 3HAYHO
MEHIIUM 3a Tiel caMoi KUIBKOCTI BY3JiB, SIKi JIarHOCTYHOTBCS, Ta MEHIIMM dYacC BIATYKY CHCTEMH 3a
MEHIIIOr0 4acy oOpoOJIeHHsS BCIX CEpBICIB BY3IIB MEPEXKi, TO 1€ CEPEAOBHUIINE MOXKYTh BHKOPHUCTOBYBATH
BEJIMKI KOMITaHIii JJ1s TIOJIMIIEHHS SKOCTI AIarHOCTUKU CBOET MEPExi.

BucHoeku

Onwucano mpuHIMIH 1MOOYA0BH KopriopatuBHUX Mepex KDC Tta ix posmomineHicts. Po3pobieno
crerianizoBane cepenonuine gAiarHoctukn KOC Ta 3M0e1p0BaHO KOPIIOPATHBHY KOMIT IOTEPHY MEpPEKY
cepenHboro mimnpuemcrsa. OTHOYACHO OMMCAHO TIPOIEC JIarHOCTHKH BY3JIiIB MEpexi Ta BapiaHTH
BIZIXWJICHD Yy X poOoTi. 3ilicCHEHO J1arHOCTHKY Mepexi — 00’ €KTa JOCIIPKEHHS Ta 3MOJIelIbOBAHO POOOTY
CHCTEMH B peaJlbHUX yMoBax. [IpoBeneHO TMepBHHHY MeEpeBIpKY (YHKI[IOHYBaHHS CHCTEMU 3arajioM.
Po3pobneno momymi uist iepeBipku 0araTbox CEpBiCiB By3IiB KOPIIOPATHBHOT KOMI' FoTepHOoi Mepexi KDC,
SKI TOBIIOMIIIOTH TPO POOOTY MeEpexki 3arajioM Ta BUKOPUCTOBYIOTHCS JUIS JIarHOCTHKU MalOyTHIiX
Henonanok y mepexxi KOC. HanamroBano (yHKINFO CIOBIIIEHHS HPO BHUXIJ 3 Jaay OIHOIO YM IEBHOL
KUTBKOCT1 BY3JIiB KOPIOPATHBHOI KOMIT IOTEPHOI MEpEekKi, CHCTEMHOro aJMiHicTpaTropa 3a JOIOMOTOI0
nomTd. HaBenmeHo alropuTM TecTyBaHHS KOMIT FOTEpPHOI MEpEeKi B CIICIialli30BaHOMY CEpEIOBHIII
JIarHOCTHKH BY3JiB KopriopatuBHoi Mepexi KOC.
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