Hruarenko dapba IlaBioBHa
Crynentka MHcTUTyTa MHXKEHEPHBIX U 1UppoBbIX TexHomorud HNY «benl'Y»
r. benropon
Ignatenko Darya Pavlovna
Student, Institute of Engineering and Digital Technologies, Belgorod State
University
Belgorod
MOJIEJJMPOBAHUE TEJEKOMMYHUKAIIMOHHOM CETH JIJIS
IF'OCTUHUYHOI'O BU3HECA
MODELING A TELECOMMUNICATIONS NETWORK FOR THE
HOTEL INDUSTRY
AnHoranusi: CtaThs MOCBSIICHA MPOOIEME MPOTHO3UPOBAHUSI HATPY3KU H
ONTHMM3AIIMNA TOIOJOTHU TEIIEKOMMYHHUKAITMOHHOW CETH TOCTHHHIIBI METOJIaMH
KOMIIBIOTEPHOTO  MojenupoBaHus. Pa3paborana WMHTalMOHHAs  MOJEIb,
YUUTHIBAKOMIAg  CHenuUKy  TOCTUHUYHOrO  Tpaduka:  BbICOKas  JIOJI
MYJIbTUMEIUMHOTO KOHTEHTA, MMKOBBIC HATPY3KH B BEUCPHUE YAChl, KPUTUYHOCTh
rOJIOCOBBIX CEPBUCOB M CUCTEM OE30MaCHOCTH.
KiroueBble ¢j10Ba: ceTh, TOCTUHUYHBIA KOMILIEKC, poekT JIBC
Abstract: This article examines the problem of forecasting the load and
optimizing the topology of a hotel's telecommunications network using computer
simulation methods. A simulation model has been developed that takes into
account the specifics of hotel traffic: a high proportion of multimedia content, peak
loads in the evening, and the criticality of voice services and security systems.
Keywords: network, hotel complex, LAN design
AKTYyanbpHOCTh paboThI oTmpeensieTcs TEM, 9TO CEerO/Hs
TEJICKOMMYHUKAIIMOHHBIE CETU CTalu OCHOBOM CBS3M, JOCTyna K WHMOpMAIuu U
KauecTBa OOCITY)KHMBaHMs TPAKTHICCKHA BO BCeX cdepax Ku3HU. B Hame Bpems
TOCTUHUYHBIC KOMIUICKCHI CTAJIKWBAIOTCS C TOBBIIICHHBIMH TPEOOBAHUSIMU K

Ka4yeCcTBY OOCIyKMBaHUS U yIOBJIETBOPEHHUIO CBOMX rocTell. Hanuuue HagexHON U
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BBICOKOIIPOU3BOJIUTEIBHON TEJIEKOMMYHHKAIMOHHOW CETH SIBJISIETCS. Ba’KHBIM
KOMIIOHEHTOM, BIIUSIIOLIUM Ha YPOBEHb KOM(POpTa KIMEHTOB.

Lenpro paboThI ABISETCA MOJECPHU3ALMS U aBTOMATU3aLUs JOKAIBHON CETH
U Tporecca obMmeHa uWHGOpPMALMK I TOCTUHUYHOTO KOMIUIEKCA IyTeM
IIPOEKTUPOBAHUSA U MOJECIUPOBAHUs JIOKAJIbHOW ceTu. [lnsd co3manus ceTeBou
MH(QPACTPYKTYphl TOCTUHUYHOTO KOMIUIEKCA OBUIO BBIOPAHO MPOrpaMMHOE
obecneuenue Cisco Packet Tracer. DTOT MHCTpYMEHT MJI€aNbHO MOAXOAUT IS
MOJIETUPOBAHUSI  Pa3HOOOPA3HBIX CETEBbIX KOH(MUTypalMid W  TOIOJIOTUH.
braromaps eMy MO>KHO CO3[1aBaTh CJIOKHBIE CETEBBIE CLIECHAPUU, TECTUPOBATh UX U
IPOBOJUTH 3KCHEPUMEHTBI C BHUPTyaJbHBIMH CETEBBIMHU YCTPOMCTBAMH, 4YTO
n30aBiseT OT HEOOXOOUMOCTH HUCHOJb30BaHUS pealbHOr0 oOopynoBanus. Huxe

npeactapiiensl Homepa VLAN u ux naznauenue (Puc. 1.).

VLAN No

1 default

10 VLAM_Guest_Rooms
20 VLAN_Staff

30 VLAN_Management
40 VLAN_Servers

Puc. 1. Homepa VLAN u nx Ha3zHaueHue
3areM HE0OXOJMMO BKJIIOYUTH MOPTHI MapHIpyTHU3aTOpa M HA3HAYUTH 1P
aapec JUisl TOPTa, BBIXOMSIIETO B CeTh HTEpHET, MOPTHI, COEIUHSIONINEC
MapHIpyTHU3aTOp C KOMMYyTaTOpaMH, OCTaBiisieM Oe3 ip aJpecoB, Tak Kak Oyner

npuMeHsIThes sub-unrepdeiicet (Puc. 2.).

outer (config-if) #description Internet_Server . Connection
.168.50.1 255.255.255.0

moommmom
0 oooo
a aaaa

el_Router (config-if)#
SLINK-5-CHANGED: Interface GigabitEthernet0/Q, changsd state to up

$LINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEthernet0/0, changed state to up

Hotel Router (config-if)#
$LINK-5-CHENGED: Interface GigabitEthernetd/l, changed state to up

SLINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEthernetd/l, changed state to up

T
T
3
3
3
3

__Router (config-if) #
SLINK-5-CHANGED: Interface GigabitEthernet0/2, changsd state to up

$LINEPROTO-5-UPDCWH: Line protocol on Interface GigabitEthernet0/2, changed state to up

Puc. 2. Haznauenue ip-aapecon
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Ha manHOM 3Tame HeoOX0aMMO co34aTh M HACTPOUTH Sub-uHTEep]eich mis

NOAKIIOYeHUsT ycTpoicTB. Ilponiecc HacTpoiiku sub-uHTEpdEhcoB mpencTaBlieH

nuwxke (Puc. 3.).

Hotel Router (config)#int gigd/l.10
Hotel Router (config-subif) f
SLINK-5-CHANGED: Interface GigabitEthernet0/1.10, changed state To uwp

$LINEPROTG-5-UPDOWN: Line protocol on Interface GigabitEthernet0/1.10,
Hotel Router (config-subif) #ip add 192.168.10.1 255.255.255.0

% Configuring IF routing on a LAN subinterface is only allowed if that
subinterface is already configured as part of an IEEE 802.10, IEEE 802.
or ISL VLAN.

Hotel Router (config-subif) fdescription VLAN Guest_Rooms
Hotel Router (config-subif) fencapsulation dotlQ 10

Hotel Router (config-subif) #ip address 192.168.10.1 255.255.255.0
Hotel Router (config-subif) #ip nat inside

Hotel Router (config-subif) #ip access-group 110 in

Hotel_Router (config-subif) fex

Hotel_Router (config)#int gig0/1.20

Hotel Router (config-subif) #

SLINK-5-CHANGED: Interface GigabitEthernet0/1.20, changed state to up

SLINEPROTG-5-UPDOWN: Line protocol on Interface Gigabitfthernetd/l.20,
Hotel Router (config-subif)fdescription VLAN Staff

Hotel Router (config-subif)fencapsulation dotlQ 20

Hotel Router (config-subif)$ip address 192.168.20.1 255.255.255.0
Hotel Router (config-subif) #ip nat inside

Hotel Router (config-subif) fex

Hotel Router (config)#int gig0/1.30

Hotel_Router (config-subif) #

£LINK-5-CHANGED: Interface GigabitEthernes0/1.30, changed state to up

$LINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEthernetd/1.30,
Hotel Router (config-subif) #description VLAN Management

Hotel Router (config-subif) fencapsulation dotlQ 30

Hotel Router (config-subif) #ip address 152.168.30.1 255.255.255.0
Hotel Router (config-subif) #ip access-group 130 in

Hotel Router (config-subif) fex

changed state to up

changed state to up

changed state to up

Puc. 3. [Iponecc HacTpoliku sub-uHTepdeiicon

Hactpoum NAT nna Beixoga B HMHTEpHET,

npeacTtaBiieHa HacTporika NAT u access-list (Puc. 4

Hotel Router (config) #int gig0/l1.40
Hotel_Router (config-subif)#
$LINK-S-CHANGED: Interface GigabitEthernetO/1.40, changed state T
SLINEPROTO-5-UPDOWN: Line protocol on Interface GigabitEtherneto/
Hotel Router (config-subif)#description VIAN Servers

Hotel Router (config-subif)#encapsulation dotlQ 40

Hotel Router (config-subif)#ip address 192.163.40.1 255.255.255.0
Hotel_Router (config-subif)#ip nat inside

Hotel Router (config-subif)#ip access—group 120 in
Hotel_Router (config-subif)fex

Hotel Router (config)#ip route 0.0.0.0 0.0.0.0 192

€8.50.10

Hotel Router (config)#access-list NAT ACL permit 192.168.10.0 0.0.
% Invalid input detected at '"' marker.

Hotel Router (config)#ip access-list standard NAT_ACL

Hotel Router (config-std-nacl)#permit 192

Hotel Router (config-std-nacl)#permit 192.

Hotel Router (config-std-nacl)#permit 1592.

Hotel Router (config-std-nacl)$ex

Hotel Router (config)#ip nat inside source list NAT ACL int gigd/0
Hotel Router (config)#access-list 110 permit ip 192.168.10.0 0.0.0
Hotel Router (config)#access-list 110 permit ip 192.168.10.0 0.0.0
Hotel Router (config)#access-list 110 permit ip 192.168.10.0 0.0.0
Hotel Router (config)#access-list 110 permit ip 192.168.10.0 0.0.0
Hotel Router (config)#access-list 110 permit udp any any eqg &7
Hotel Router (config)#access-list 110 permit udp any any eqg 53

co3gaauMm access-list. Huxke
).

o up

1.40, changed state to up

0.255

overload
255 host 1
255 host 1
255 host 1
255 any

a9z
. 9z,
92.1€8.20.60

Puc. 4. Hacrpoiika NAT u access-list

Hactpoiika DHCP-cepBepa Ha mapuipytuzatope. CienoMm co3naium Iy

DHCP nonx nazanuem «VOICE-POOL» u 3amaguMm mapameTpsl Juis pazgauun [P-

azpecoB ycTpoiicTBaM B cetH. Huxke mnpencrtaBineH mporecc cosznanus POOL

DHCP (Puc. 5.).

HDtel_RDater(config]#ip dhcp pool SERVER PCOL

Hotel Router (dhcp-config)#network 192.168.40.0 255.
Hotel Router (dhcp-config)#default-router 192.168.40
HDtel_RDater(dhcp—config]#dns—server 192.168.40.10

Hotel Router (dhcp-config)#ex

Hotel Router (config)#ip domain-name hotel.local

255.255.0
.1

Puc. 5. Ilpouecc cozpanus POOL DHCP
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3areM HEOOXOIMMO HACTPOUTH PabOTy TenedOHUN TIPH MOMOIIN KOMaHHON

ctpoku CLI. Hactpoiika Tenedonun npenacrasieHa Hwke (Puc. 6.).

Hotel Router (config)#telephony-service

Hotel Router (config-telephony)#max-ep

Hotel Router (config-telephony)#max-ephones 10
Please remove ephone 11 to 20 by re-configuring or reloading the system!!
Hotel Router (config-telephony)#no ep

Hotel Router (config-telephony)#¥no eph

Hotel Router (config-telephony)#no ephone 11
Hotel_Router (config)#no ephone 12

Hotel Router (config)#no ephone 13

Hotel Router (config)#no ephone 14

Hotel Router (config)#no ephone 15

Hotel_Router (config) $no ephone 16

Hotel Router (config)#no ephone 17

Hotel Router (config)#no ephone 18

Hotel Router (config)#no ephone 18

Hotel_Router (config) $no ephone 20

Hotel Router (config)#no ephone 11

Hotel Router (config)#tel

Hotel_Router (config)#telephony-service
Hotel_Router (config-telsphony)#max e

Hotel Router (config-telephony)#$max ep

Hotel Router (config-telephony)#max eph
Hotel_Router (config-telephony)#max-eph

Hotel Reuter (config-telephony)#max-sphones 10
Hotel Router (config-telephony)#max-dn 10

Hotel Router (config-telephony)#ip source-address 192.168.110.1 port 2000
Hotel Router (config-telephony)#auto-reg-ephone
Hotel Reuter (config-telephony)#auto assign 1 to 10
Hotel Router (config-telephony)$exit

Puc. 6. Hactpoiika Teneponnu

Hwuxe npencrasnena nactpoiika PC nepconana (Puc. 7.).

B pc2

Physical ~ Config  Desktop  Programming  Aftributes

IP Configuration

Interface FastEthernetl
IP Configuration

O DHcP O static
IPvd Address 192.168.20.30
Subnet Mask 25525525510
Default Gateway 192.168.20.1
DNS Server 192.168.40.10

Puc. 7. Hactpoiiku PC nepconaina
ITocne BbIILIENIEPEUNCIEHHBIX HACTPOEK HEOOXOIUMO NMEPENTH K HACTPOMKE

no4ku gocryna. IIponecc HacTpoliku TOUKM JocTyna npeacrasiieH Hke (Puc. 8.).

® Wireless LAN Controller1

Physical Cnnﬂﬁ Attributes

GLOBAL Management
Settings
Wireless LANs IP Configuration
AP Groups 1Pv4 Address 192.168.10.2
DHCP Subnet Mask 255.256.255.0

INTERFACE Default Gateway 192.168.10.1
GigabitEthernetd DNS Server

Management

Puc. 8. Hactpoiika Touku n1ocryna
B pamkax paboThl ObLT CO3/1aH MPOEKT TEICKOMMYHHKAITMOHHOW CETH IS
TOCTUHUYHOTO  KOMIUIeKca. B xozme  paboTel  Haa  MPOEKTOM  OBLIO
IPOJEMOHCTPUPOBAH BHIOOP TEXHOJOTUHU, pa3paboTaHa apXUTEKTypa CETH H
CO37aHbI MOJIEJIH JIOKAJTLHOM CETH. bbUIH yYTEHBI KITFOUEBBIE (PaKTOPHI, BIUSIOIINE
Ha D((PEKTUBHOCT, W HAACKHOCTh CETH, TaKHWE KaK, MacIITabupyeMOCTb,

0e30IMacHOCTh U CTOMMOCTD BIaaACHUS. Hrorom pa60T51 ABJISICTCA aBTOMAaTHU3alusa
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po1eccoB 00pabOTKM U oOMeHa WH(OpPMAIUU MEXIY YCTPOWCTBAMH B paMKax
TOCTUHUYHOTO KOMIUIEKCa, CO3/1aHne 0€30I1acHOr0 U YJJOOHOTO B3aUMOACHCTBHUS C
IJI00AJIBHOM CETBIO.
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