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Annomauyun. B pabome Ha npumepe NpUMEHeHUs Cemegou YMUuiumsl ping HNOKA3AHA
B03MOIHCHOCMb NPOBEOeHUsl UCCIe008aHUL Ol NPOU3BOJILHOL Cemesoll CMpPYKmMypbl C OYEHKOU
00CmMYnHOCMU K Y31aM KoOMMymayuu naxemos. IIpusedena xapaxmepucmuxa yYmuiumsl, NOKA3aHbl
npUMepbl UCNONb308AHUS KIIOYEBLIX NAPAMEMPOS U ONpedeiend Nocie008amelbHOCMb NPOBedeHUs
uccne0o8aHull.

Knroueegwie cnosa: nokanvuas cemn, IP, ping, cemesas kommymayusi

BBenenue

[enpto  pa®oOThl  sBIAETCS  anpoOMpPOBAHUE  METOJUKH  UCCIIEIOBAHMS
anmnapaTypbl CETeBOM KOMMyTaluu. MeToiMKa Mo3BOJISIET Peain30BaTh JUArHOCTUKY
(GyHKIIMOHUPOBAHUS  CIyX0O oOecreueHHuss pPabOTOCIIOCOOHOCTH CETH MYTEM
HKCIIEPUMEHTAIILHOTO UCCIEAOBaHMS PaOOTOCTIOCOOHOCTH CETEBOTO 000PYIOBAHUS U
OIIEHKH JIOCTYITHOCTH K y3J1aM KOMMYTaluu naketos [1, 2, 3].

1. Oco0eHHOCTH peau3anuu AMATHOCTUKH

OmHuM #3  OCHOBHBIX TpeOOBAaHMH K COBPEMEHHBIM CETSM  SIBIISCTCS
HAJIS)KHOCTh, TIOITOMY HEOOXOJUMBI CPEJCTBA, CIIOCOOHBIE OOECIEYHTh MOUCK H
JTUArHOCTUPOBAHUE HEUCIPABHOCTEH, BO3HUKAIONIUX MPU pabOTe CeTel pa3InyHOro
Ha3zHayeHwus [4, 5, 6].

OpnHoit u3 0a30BBIX KOMAHJI CpPEJCTB JIMAarHOCTHKHU SIBJISIETCS KOMaHJa ping
(Packet INternet Grouper — cpeACTBO MOMCKAa MEKCETEBbIX MakeToB). HecMoTpst Ha
KKYIIYIOCS TIPOCTOTY, UCTIOJIB30BAHKME dTOM KOMAH/IbI OYEHb YacTO ObIBAaeT BITOJTHE
JOCTaTOYHO JUIA pelieHrus MHOTUX mpobieM. KomaHma ping MCIMOIB3yeTCs BO BCEX
oneparmoHHbIX cuctemax (OC) ¢ ceTeBoil moaIepxKKoi [2].

YTunura  ping  TECTHUpPYeT CETEBOE  COSAMHEHHE IyTeM  Tepenadyu
JTUArHOCTUYECKUX TAKETOB KOHKPETHOMY Y37y B CeTH. B cBOlo odepens ysed,
MOJIyYMB TaKOW TAaKeT, JIOJDKEH OTBETHTh W TMOATBEpPAUTH TpueMm. Ecim oTBeT
MOJIy4eH, TO cucTeMa pabotocrocoOHa. Ha maHHbIN MOMEHT CyIIECTBYET JIBE BEPCUU
YTWINTBI ping: OpUTHHAIIbHAS, COOOMIAIONIas O TOM, MPOU3OIIET UKW HET MPOIecC
nepefadyd  MpueMa  JUArHOCTHYECKOTO  TMakeTa, U yCOBEPIICHCTBOBAaHHAs,
oOecrieunBaroIias mojgyuyeHue nHGopMaIuu o mporecce neperadyu-npuema.

C momolbi0 OTHOpaBKU COOOIIEHUNM C 3X0-3apocoM IO MpoTokoiy Internet
Control Message Protocol (ICMP) BeinosiHS€TCSl TPOBEPKA COSAMHEHUSI HA YPOBHE
MPOTOKOJa ceTeBOro ypoBHS [P ¢ mpyrumM KOMIBIOTEpOM, MOAACPKUBAIOIIAM CTEK
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npotokoyioB Transmission Control Protocol / Internet Protocol (TCP/IP). YTunura
ping pabortaer B ciayuyae (QyHKuMOHUpoBaHuUsi cteka npotokosnoB TCP/IP. 3amyck
YTHJIUTHI ping MPOU3BOJIUTCS B KOMaHIHOW KOHCOJIM omnepannoHHoi cucteMsl (OC).
Hanpumep, nns 3amycka komanaHo# koHcoau B cpeae OC Windows crieyer Haxartb
kHonky Ilyck BeIOpaTh kKoMaHay «BBIMOTHUTEY, U B 1MOJIe BBOJA KOMaHbl HaOpaTh
CMD, 3aBepmuB BBOJI HaxkatreMm KHonku OK.

2. Onucanue napaMeTpoB IMATHOCTUKH

YTunura ping, 3amymnieHHas 6e3 mapaMeTpoB, BBIBOJUT CIPABKY, CIEAYIOIIETO
Buja: ping [-t] [-a] [-n wucno] [-] pazmep] [-f] [-1 TTL] [-v TOS] [-r unucno] [-s uncio]
[[-] ciucok y3moB] | [-k criucok y3510B]] [-W TaliM-ayT]| KOHEUHBIN y3eq.

[TapameTpsl yTUIUTHI ping MpeACTaBIEHBI B Ta0I. 1.

Taoauna 1
ITapaMeTpbl yTHJIMTBI ping
HaumenoBanue Haznauenue
-t OtmnpaBka NakKeTOB Ha YKa3aHHBIM y3€l [0 KOMAaH]IbI
MPEPBIBAHUS.

Jis  BBIBOJA CTAaTHUCTUKM M TPOAODKEHUS  HAXKMUTE
<Ctrl>+<Break>, nns npekpauienus — <Ctrl>+<C>.

-a Omnpenenenre aapecoB MO UMEHAM Y3JI0B.

-N YHCII0 Ywncno oTHpaBIsieMbIX 3alIPOCOB.

-1 pazmep Pa3mep Oydepa oTnpaBku.

-f YcranoBka (urara, 3anpeniaroniero gparMeHTaIuio IaKeTa.
-1 TTL 3amanne cpoka xu3Hu maketa (mosue «Time To Livey).

-v TOS 3amanne tuna ciayx0sl (mone «Type Of Servicey).

- 9HCII0 3anuch MapupyTa Jjisl YKa3aHHOTO YHCIIa IEPEXO0I0B.

-S YHCIIO0 [ItamMn BpeMeHH JJIs YKa3aHHOTO YHCIIa MEePEXOI0B.

-] cnucok y3510B | CBOOOHBIN BHIOOp MapHIpyTa MO CIUCKY Y3JI0B.
-k cimcok y3108B | JKecTkuit BEIOOp MapHipyTa 1o CIHCKY y3JI0B.
-W TaM-ayT TakimMayT KaXXJ0ro OTBETa B MUJUIMCEKYHAAX.

[IpuBeneHHbIC HIKE MPUMEPHI HILTIOCTPUPYIOT Pe3yJIbTaThl paOOThl KOMAaHJIbI
ping Mpu UCIOJb30BaHUM MAPaMETPOB.
ITpumep 1. ITpoBepka 4OCTYNHOCTH y3ia U onpeaenenue ero /P aapeca.
ping google.com
OO6mMeH maketramu ¢ google.com [74.125.87.99] no 32 Gaiir:
OtBeT ot 74.125.87.99: uncno 6ait=32 BpeMs=69mc TTL=55
OtBet ot 74.125.87.99: uncno 6ait=32 Bpems=70mc TTL=55
Otset oT 74.125.87.99: uncno 6aiit=32 Bpemsi=70mc TTL=55
Otset oT 74.125.87.99: uncno 6aiit=32 Bpemsi=69mc TTL=55
[Ipumep 2. Jlnst oTnpaBKuA cooOmieHus To4ke HazHadeHus 217.69.128.41 u
COTIOCTAaBJICHUS C €€ y3JI0BbIM HUMEHEM.
ping -a 217.69.128.41
O6men nakeramu ¢ smtp61.i.mail.ru [217.69.128.41] mo 32 Gaiit:
OtBet o1 217.69.128.41: yncno 6aitt=32 Bpems=37mc TTL=53
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OtBet o1 217.69.128.41: uncno 6aitt=32 Bpems=37mc TTL=53
OtBet 0T 217.69.128.41: uucno 6aint=32 Bpems=79mc TTL=53
OtBet 0T 217.69.128.41: uncno 6aint=32 Bpemsi=42mc TTL=53
[pumep 3. [Ins ornpaBku Touke HazHaueHus 10.0.99.221 necaru cooOuieHmit ¢
9X0-3aIPOCOM, KXKI0€ U3 KOTOPBIX UMeeT mosie AaHHbIX u3 1000 GaiT.
ping -n 10 -1 1000 10.0.99.221
3. [lociienoBaTeIbHOCTH MPOBEIEHUS UCCIeJOBAHUI
Kondurypaius cetu u cocraB 000py10BaHUsl, UCTIOIb3YEMOTO JJIs BHINTOTHEHUS
MCCJIEIOBAHMS TTPUHIMIIMATIBHO HE WIPAET PEIIAIOIIEer0 3HAYEHUS, U UCCIEeI0BAHUS
MOTYT TMpPOBOJIUTCA Il ceTu Jo0oil  koHdurypauuu. [lpu  BblIONHEHUH
UCCJIEIOBAaHMSI BPEMEHM OTKJIMKAa JUIS  3aJaHHBIX CETEBBIX PECYpPCOB  C
WCIIOJIb30BaHUEM YTUIUTHI ping PEKOMEHIYETCs M3MEHSTh pa3Mep MepeaaBacMoro
MakeTa B yKa3aHHBIX Jajiee Tuana3oHax 3HauYeHU:
— 1 pecypca Internet: 32, 64, 128, 256, 512, 1024, 2048, 3072, 4096, 5120,
6144, 7168, 8192, 9216, 10240;
— JUIsl pecypca JIOKalbHOU CeTH:
— 1000, 2000, ..., 10000, (c marom 1000);
— 20000, 30000, ..., 60000 (c marom 10000).
PesynbTarhl nccnenoBanuii 3aHeCTH B Ta0J1. 2 MPOTOKOJIA UCCIIEI0OBAaHUM.

Taoauna 2
Bpemsi oTkiInKa 1J191 32IaHHOTO pecypca
Puvep oyl o SR |RI8IR|F|8|8(2|3
o oI D]l —=|l—m|=|—=|a |4
nakera, baur =Y I DI QAT no| o] 2
MuHuUMaIbHOE
BpEMsI, MC
Cpennee  Bpewms,
MC
MakcumanbHOe
BpEMsI, MC

Jlanee cienyeTt uccienoBaTh BpeMs OTKJIMKA JJI 3aJJaHHBIX CETEBBIX PECYPCOB B
peXKUME 3anpenieHus pparMeHTaluy MaKkeToB. Pe3ynbTaThl uccienoBannii 3aHECTH B
TaOUIIBI, aHATOTHYHbIE Ta0a. 2. Ha ocHOBaHWU pe3yabTaTOB UCCIEIOBAaHUN YI00HO
MOJIYYUTh  PE3yJbTaThl  WCCIAEAOBAaHWM B  BHAE TpadUKOB  3aBUCUMOCTEH
MHUHUMAJBLHOTO, CPEHEr0 M MaKCUMaJbHOI'O BPEMEHU OTKJMKA OT JJIMHBI TaKeTa.
I'paduku a1 ogHOTO pecypca 1eaecoo0pa3Ho pa3MeniaTh Ha OJHOM TT0JIE.

3akjaoyeHue

PazpabotanHass MeToAMKa TO3BOJSET MNPOBOJIUTH HCCIEJOBAHUE CETEBOTO
000py/I0BaHUs C OLIEHKOMN MapaMeTPOB JOCTYMHOCTH K y3JIaM KOMMYTAIlUU TTAKETOB.
JIoOCTOMHCTBO METOOUKH — BO3MOXKHOCTh €€ HCIIOJIB30BaHHS O€3 HCIOJIL30BAHUS
CHEIUATN3UPOBAHHOTO MPOTPAMMHOTO  OOECIIEYEHUs, TOCKOJIbKY TpeOyembie
IIPOTPaMMHBIC CpPEJICTBA HMMEIOTCS B JIIOOOH OIEpallMOHHOM CHCTEMBI C CETEBOM
noaaepkkoi. [IpakTHyeckn MeToIMKa MoKa3ana MpakTHIECKyo 3(pPEeKTUBHOCTD U B
X0/JI€ IMOJATOTOBKHU CIICIIUATIMCTOB TEICKOMMYHHKAIIMOHHOTO TIPOQUIIS.
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Abstract. Using the ping network utility as an example, the paper shows the possibility of
conducting research for an arbitrary network structure with an assessment of availability to packet
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\
switching nodes. The utility is described, examples of using key parameters are shown, and the
sequence of research is determined.

The purpose of this work is to test the methods of research of network switching equipment.
The method allows you to implement diagnostics of the functioning of network health services by
experimentally studying the health of network equipment and evaluating the availability of packet
switching nodes.

One of the main requirements for modern networks is reliability, so we need tools that can
search for and diagnose malfunctions that occur during the operation of networks for various
purposes.

One of the basic commands of the diagnostic tools is the ping command (Packet INternet
Grouper-a tool for searching for inter-network packets). Despite its apparent simplicity, using this
command is often enough to solve many problems. The ping command is used in all network-
enabled operating systems (OS).

The ping utility tests a network connection by sending diagnostic packets to a specific node on
the network. In turn, the node, after receiving such a packet, must respond and confirm reception. If
the response is received, the system is functional. At the moment, there are two versions of the ping
utility: the original one, which reports whether the process of transmitting and receiving a
diagnostic packet has occurred or not, and the improved one, which provides information about the
transmission and reception process.

The developed method allows you to conduct a study of network equipment with an
assessment of availability parameters to packet switching nodes. The advantage of the method is
that it can be used without using specialized software, since the required software is available in
any operating system with network support. In practice, the method has shown practical
effectiveness in the course of training specialists in telecommunications.

Key words: local area network, IP, ping, network switching
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