Skalovanie IP adries

Network Address Translation NAT)pom&ha riegi S nedostatok | P ad
adriesk | i ent skych stan2c pr BoktAddes Tranalationi(RAK)p Ok pode b
NAT, ale umogRuy&tpyehoddSives @Byagiiic Hest Cordigliration
Protocol (DHCP)b ol navr hnutlT na dynaninchd® | ergiidd @Qdain-asri iee
figuralnlfch inform8ci?2.

Routre, servery a in® kOwW ov® az arcik&d d rRiKiskntskes i il
stanice nevygaduj ¥4 gpecifick% adresu, a |Defaujt e d n
Gateway, DNS server).

1.11. Pri v8tne adresovanie

Adresy pre privg8tne sietee, pougiteOn® |l en pre
Class RFC 1918 Internal Address Rango CIDR Prefix

A 10,0.0.010,255.255,255 10. 0.0 o

B 172.16.0.6172.31.255.255 172.16.0.0/12

C 192.168.0.0192.168.255.255 192.i6e.00ne

je nevyhnutnl NAT.

112. bvod do NAT a PAT

Ni e srovsame® cez internet. Nevygaduj % registr8ci
klientov s priv§8tNAoTu jaed ruers|oeun Tn antraiy muttder rayd eativ.ea s i &
a i ch prekl ad na smerovan® Vel
sa avyggsi eSovg§ bezpelnosS ukryt2m privgtnych ai

Stub Network:
only one exit to outside network

P i~ :
B, |

( Carportate .\t (MW Sorice .
b N \ Provder netacrk
s @) ST @GES)

Border gatoway router
1282322 i

Inside Outside

Internct )

10003
NAT Table
Inside Locol IP Asdross inside Globel 1P Addross Outsice Globe I Addross
woo2 1mess a2
Wwoos 179688 1283322
NAT pracuje na hranici netranzitnej siete. Net
host v netranzitnej sieti chce komuni kova$S s h

cez NAT na vonkajgiu smerovateln¥% adresu.

NATt er m2 ny :
I Insidelocaladdress| P adr esy Vv o Vv nYitadresy e | siete, priv



I Inside global address| P adr esy pri dedlemd@®b y,0skrye s thet \e0joYy
koOko | ok8lgsvgtech adries vo

1 Outside localaddress| P adr es a wvamrkead f3ti evhw] éh olsost a v n Yt
1 Outside global address| P adr esa pr ivibenlkean § ehj o ssti cevtintgv g e d |
netu
1.1.3. Vlastnosti NAT a PAT
NAT:st at,i gkeldnoduch® mapovanie | ok8&8lnybh kdgl mb§
rovnak8 adresa, kv?®li pr2stupu z internetua ak
mi ck® mapovanie priv8tnych adries na verejn® a

pridelen8 hostovi

Inside

12003

10.00.2
NAT Table —_ |
W Local 1 ACous | Irede Gobel B ACCieys | Outssoe Locas 1 Asarwws [Outedy Uit Asdwwa
100029301 188200 20263280 02837200
100041444 17R82.00: 1448 N2 12220

Port Address Translation (PAT:  vi acn8sobn® mapovanie privdtny
resu. Rozliguje sa podOa | 2sleanpaehmt adrj @sle6 klbio
|l ogen® na vonkajgie je 65535, prakticky je to

Vihody NAT:

el iminuje nutnosS prideOovania novej adresy ka
getr? adresy, z PAT vn%tornl host]i m: gu zdi eOa
zvwwguj e sieSov¥% bezpelnosS, nie s¥% zverejnen® vn

1.1.4. Konfigurovanie NAT a PAT

& B
3 ~

Intermet - ISt ati c ki prekl ad )

Sz abezpel i &ladsnedzivivae kT p

152.168.1.1

10.1.1.2 SA SA t or n olmwoud dorke8s o u  aglo-v n Y%t
10.1.1.2 ok Router (¢ b § | adeesou
hostname GW 102! -1» Router (config) #ip nat inside source
ip nat inside source static 10.1.1.2 192.168.1.2 staticglobakip .
A 22 s - gpeci fi kovoah&nies n %t or
interface ethernet 0 foutest Router(conf ig) interface type number
:; ﬁ:::“l:.x.l.l 255.255.255.0 _ ozna ! i S rozhrani e 7
' router ( ROUter(config) #ip nat inside
“‘:‘“‘““’m" | - gpecifikovaS vonkaj
p address 192.168.1.1 255.255.255.0 . . .
ip nat outside router ( rozhranieRouter(config) interface type
! : | number
- oznali Se rzom hwaamkaj ¢gi e

Router(config) #ip nat outside



Dy nami &Kall: p

1.Doip nat pool name start IP end IRetmasknetmaskz adef i nuj em rozsah gl ol
22Do0 access | istu zapdBenkel S8addarne® y, ktor ® budY
Router(config) #accesdist 1 permit 10.0.0.0 0.0.255255
zavedenie dynamick®ho prekladu na z8kl ade a
Router (config) #ip nat inside sourcelist 1 pool rat-pool

192.168.1.1

10102

ip nat pool nat-pooll 179.9.8.80 179.9.0.95 netmask 255.255.255.0
ip nat inside source list 1 pool nat-pooll
'

interface sthernet 0
ip sddress 10.1.1.1 255.255.0.0
. ip nat inside

interface serial 0
ip address 192.168.1.1 255.255.255.0
ip nat outside

]

access-1ist 1 permit 10.1.0.0 0.0.0.255

Preknd zdrojovich adries podOa AL1 v rozsahu 10.
179.9.8.95/2410.1.12pr e t Yat o0 adresu nebude povolenl prek

Overloading i PAT

E0:192.168.3.1

192.168.3.7

: S0:172.16.21
E1:192.168.2.1

Router (config) #ip nat inside source list 1 interface serial0/0
192 1682 4
overload
interface eth o . .
ip address 192.168.3.1 255.255.255.0 - do access listu zadame
Ap %ot inside adresy. ktoré budi

1
interface ethernet 1 prckladané

ip address 192.168.2.1 255.255.255.0
i t inside
i Router (config) faccess-list 1 permit 10.0.0.0 0.0.255.255
interface serial 0
ip address 172,16.2.1 255.255.255.0
ip nat outside

L
ip nat inside source list 1 interface sexial 0 overload
!

access~-list 1 permit 192.168.2.0 0.0.0.255
access-1ist 1 permit 192.168.3.0 0.0.0.255
gpecifikujeme vn¥%torn® a vonkajgie rozhr aroi
vanl AL

115 Overovanie PAT konfigur8cie



Pr2kazy prdearmghew ovani e:

clear ip nat translationi z ma g e v gaemyk yz zN6&ZTn transl ation t&-buOk
cie NAT

show ip nat translationi z obr az?2 akt?vny prekl ad

show ip nat statisticsi z obr az2? pr ekl adov¥% gtatistiku

1.16. Riegenie probl ®mov v NAT a PAT konfigur8ci.i

Kroky pre ur| enostiBATspr 8vnej funk|

-v z8vislosti na konfi guus8kltiel n2asne definuj me,
-overi S, |li je sprg&8vny preklad podOa z8§znamov vV
-pomocou pr2kazov show a debug overi S, | nast §
-overi S, |i rout er m8ie sgppreSunm paketus mer ovaci e i nforn
debugipnatizobrazenie inform8ci2 o vgetklch paketoc

debug ip nat detailed-gener uj e vipis kagd®ho prekladan®ho
vini mky

Inside Outside
172311961
NAT Table Unix Server
Inside Local 1P Address | Inside Giobal IP Address
192.162.195 TN 2BIN08
N
y
~
)a ———£&J
192 168.1.85 17231.2.132
DNS Server
Fouterifdebug ip nat
NAT: o= 192 .168.1.95 e 172.31.233.209, de172.31,.2.133 [6825)
NAT: s= 172.31.2.132, d=172,31,233.209, - 192.163.1.9% [218%52)
NAT: ww 192 .168.1.95 == 172.31.233.209, de172.31,1.161 [6826)
NAT®: s= 172.31.1.161, a=172.31,233 209, - 192.168.1.85 [23311)
NAT*: s= 102 .168.1.95 == 172.31.233.209, d=172.31.1.161 [6827)
NAT*: s= 192 .168.1.9% - 172.31.233.209, @=172.31.1.161 [6824)
NAT®: s= 172 .31.1.161 d=172.31.233 209, - 192 168 1. 9% [2301))
(MAT*: a= 172.31.1.163, A=172,31.233 209, - 192.163.1.55 (2301))
V. prvich 2 riadkoch je DNS pogi adavk aojeaiehosthgzo v e
vn¥%t ornej siete na hosta vo vonkajgej sieti Po
* za NAT indikuyerl gkl eprekgktad2naséepl ]|l asti .o-1 p:

stupne prep2nanl. Ostatn® pakety id% cez rTchl
s= a.b.c.d jedzdjfoy®va&drnedsasjpe prelogeng8 na w.:
d=e.f.g.h je cieOovg§ adresa

hodna a v [] je I P identifikaln® | 2sl o

117. Ot 8zky s NAT

Vihody NAT:

NAT getr?2 registrovan® ,tPygdjes¥yl pribati zB8cpoli
vn%t orn8 adresn8 sch®ma je st Pk #dvanehostovz mene ver

ji t2 NAT nebud¥% pracovaS niektor® proto
nto probl ®m VvNMATepvypgsgnatonwo&d momapovan
- zaSagenie proceswjra,ka@diadleaviel kongaloét u a
Cisco | OS umogRuje nasleduj “%ce typy lomumuink K&icu :

ICMP - aktuali z8ci e ekmerovac2ch ta
File Transfer Protocol (FTP) - prenos DNS oblasti

NetBIOS cez TCP/IP - BOOTP

RealNetworks' RealAudio - protokoly talk a ntalk

Xing Technologies' StreamWorks - Simple Network Management Protocol (SNMP)



DNS "A" a "PTR" pogiadavky

H. 323/ Microsoft Net Meeting, | OS verzia 12.0(1).
VDOnet ' s VDOLiI ve, |l OS verzia 11.3(4)11.3(4)T a
VXtreme's Web Theater, | OS verzia 11.3(4)11. 3(
IP Multicast, 10S verzia 12.0(1)Tlenptelad zdr oj ovich adries

1.2.1. HBvod do DHCP

Dynamic Host Configuration Pioeoncel P dOHC®R)RPC a:
Klient

z2ska I P konfigur8ciu z DHCP servera, | 2m sa u
DHCP Kkl ient ar obrsydhuj@S:veWiandows operating sSyste
Linux a MAC OS

Client Server
1P ?7? 192.768.1.264/24
MAC: Mecia Access Control Address
CIADDR: Clert IP Address
) GIADDR: Gatewny IP Address
CHADDR: Chont Hordware Addross
2 1
e e o e o e e ! l
Ethernet Frame » voe DHCP Reply

| SRC MAC. MAC Sewy [iPSRC 182 ‘6a 1 254 uoe [ﬂmfﬁ 192 168 1.1C GIADOR: 7
DSTMAC. MAC A IP DST: 192,168,190 | 68 |Mask: 2552552650 CHADOR: MAC A

Kl'i ent pogaduje adresn® hodnotty vdd phHICEC ikernaf 6 pg
pridel en®ho adresn®ho priestor u, dou,enpag ajte je vaydp
mus2 pogiadaS o nov% adresu. DHCPygpacduje mal £n:
figur8cia

DHCPumogRuj e poskytnuti e Nalgzch i nform8ci 2a ako

nie urlitej adresy na z8kl ade MAC adresy.

DHCP vyug2va na komuni k8ciu transportnl protok
posi |l a spB8vy na porte 6

1.2.2. Rozdiely medzi BOOTP a DHCP

BOOTP bol vyvinutlT v roku 1985, je detighoabhnpo,
67 a 68. Z8kladn® I P parametre:

IP adresa

adresa vichodzej brgny

maska siete

adresa DNS servera

BOOTP nepodporovaldynamc k ® pri deOovani e a
adresy a k nim MAC adresy, na z
Su.

4

dries,ee naoB@O@®P
8kl ade tejto v?a

Rozdiely medzi BOOTP a DHCP: 5
proi DHCP je pridel eind,e paod rketsoyr onna nou sl 2i tpRo ibaddabsS
prenajaS adresu

DHCP poskytuje klientovi aj i n® inform8cie ako
1.2.3. Hlavn® vihody DHCP

Mechanizmy na prideOovanie | P adries:
automatick® pridelenidlesu DHCP prideOQOuje trval ¥
manu8l ne pridelenie, | P adresa pre klienta | e
- dynami ck® pridelenie, automatick® pridelenie
Ni ektor® konfiguraln® parametre podOa | ETF RFC

sieSov§§ maska
Router
menod o m®n y



Domain Name Server

- WINS Server

Na siet.i m:tge byS viac DHCP serverov, klient s
1.2.4. Fungovanie DHCP

Postup konfigur8cie klienta:

klient mus2 maS nakonfigurovanl DHCRBseperolPkopust
' §ciu cez broadcast nazlvanl DHCPDI SC@&VER.
na predOgenie prengj mu.

2jme pogiadavky serverom sa urlaugeg§zy.i Al
prmsnerovaS pogiadavku na inl serveg- Ak
z unicast DHCPOFFER. VdreshoDMN&Sciserjvermaa
2ime ponuky klient posi el arvelyvedel dakeegtdvang HC

j al DHCPREQUEST, potowrdehiég konf
poug2vasS pridelen¥% I P adresu

n je, ¢ge adresa | e aogzoaoAkglient an §
prij me DHC d serveru po potigelodaznédva. DHCPRE QU
- ak klient nepotrebuje I P, pogle na server DHC
Cisco | OS DHCP server vgdy pred prideljea2pmU@P? \
ng. Bude posielaS ICMP echo pogFREBavku alebo p

> o T
O—o
XD 5O
‘Qr—!‘ﬂ
oc o —

r
I

d
N

Server 1 Client Server 2 Client Server
s W‘ DHCPDISCOVER
o o0 (Brosdeags,
rond™ »
o:\;ﬁ“ DHCPOFFER
O,
@\31, »eo, <
2 W‘
Broadcasy DHCPREQUEST
13
e »
3 paes™ “f"m
DHCPACK
| -«
* DHCP chert troadcasts DHCPOISCOVER packet on ocal sutowt

* DHCP sorvers send OFFER packt with lease infematon
* DHCP chert selocts loase and troadcasts DHCPREQUEST packet

* Selected DHCP server sencs DHCP ACK packet DHCP messages in the order they are transmitted

5

1.2.5. Konfigurovanie DHCP

ipdhcppooil vyt v&ra bil okl momgmpemi 4 rep2na &Goumedudo
network IP rozsashSNz ad8va sa v DHCP konfiguralnonmn m-de,
cludedaddressIRr ezervuj e i ndividu8lnu adr esrautealPid o r o
ssawj e Vv 1 ¢ h o d zseruer B adiesalDNS serserath@osnameserver IP- WINS server

p
n

[Houte: {contiq) #ip dhcp excluded-address ip-address [snd-ip-address] |

Router (contiqg) tip dhcp excluded-address 172.16.1.1 172.16.1.10
Router (conflg) #ip dhcp excluded-address 172.16.1.254

Houter (confiq) #ip dhcp pool subnetl2

Router (dhcp-config) fnetwork 172.16.12.0 255.255.255.0
Router (dhcp-conflig) fdefault-router 172.16.12.254
Router (dhep-config) édns-server 172.16.1.2

Router (dhcp-config) fnetbios-name-server 172.16.1.3
Pouter (dhep-conf ig) fdomain-name foo.com

domainnamei gpeci fi kuje dom®nov®omanpr pnégjdileinedie®Ral b




1.2.6. Overovanie funk| nost:i DHCP

show ipdhcp bindngz obr az? vgetky pridelen® adresy IDHCP
zobraz2 mnogstvo p |l anTch a prijatich spr8v
1.2.7. Riegenie pr | ®mov DHCP

debug ip dhcp server evetitprz k a z de zobrazovaS periodick® k
nevyprgal o.

1.2.8. Zmena DHCP

oS
ob
bu

DHCP klient vyug2va broadcast na n8jdeni eeDHCP
bude n§jdenl, pretoge radwctasnt maprtakud ®d WAuadd o
CACS (security server) server a. RiegenZzm j£ um
co | OS helper address feature. Druh8 je prakti

ip helperaddres§ spust 2 prenos &dawaidelsgoe lc@%lpoy® UDP s
UDP sl ugby-agdress: i p hel per

Time - BOOTP/DHCP Server - NetBIOS Name Service
TACACS - BOOTP/DHCP Client - NetBIOS datagram
DNS - TFTP Service

DHCP Server ( DHCP Server
16144547 16144558

Router with DHCP Relay
Interface Ethemet 0

ip helper 161,44 54.7

ip helper 161.44 558

4 5 DHCP Packet
— | GIADDR

Physical Network| | « DHCP clients broadcast a DHCPDISCOVER packet.
161.44.180 * DHCP relay (ip helper address) on the router hears the

DHCPDISCOVER packet and forwards (unicast) the packet to
the DHCP server.
» DHCP relay fills in the GIADDR field with the IP address of the
; primary interface of the router.
7

+ DHCP relay can be configured to forward the packet to multiple

DHCP Client DHCP servers. The client will choose the "best” server.
Pri vyslan2?2 DHCPDI SCOVER broadcast ov Gdddressnak et u
routri je paket vichodzou br 8nou unear gwypglifi c®Iv4

pole I P adresou routra pre vicemadz csie gonmreita u Tpsrt eo

WAN technologie

211. WAN technol -gi e 5

WAN je d8tov8 komunikaln8 sieS, ktor8 prep8ja

od

vonkaWANeposkytov.ateagsvyajghys aemiaeval8gamnB®S Qi ?
k vonkajg2m slugb8&m a vzdialenlTch poug2vateOov

customer premises equipmen(CPE)i z ar i adeni a u z§kazn2 k a, kyt or ®
tovat eOa
sl ugby.
central office (CO)-mi est o u poskytovateOa, kamskvaezdnz kmae d e 1

mi estna sl ul kaik(@mhdssl ectrd®& n®? @Qd)ebo optick® k CO



Line Type

|58

i | éo

m | 081

0 ™

i) L

L ¥1

n [-~]

Loc SONET

[0c JoceT

'OG! | SONEY 466 55 Mios

= Lo LT

[oc-13 SONET 10312 Mign == = -
oc-u SONET 124410 Ve mm Mmm
foc T SONET 248832 Wige m»umu uuaumm
data communications equipment (DCE) z ar i adeni e, ktor® prekl aoadg8 d
vat eOa

data terminal equipment (DTE)T k onc ov ® d§tov® zariadeni e u z8ka
DTE/DCEivyug2va protokol kej vrstvy

WAN | inky s% poskghoo bpesupo Mbps v pln
2.1.2. Zariadenia WAN

C<

c
od?

Modem (CSUDSY)  “OMgereten
|m- e v
Mu-h-"w-
I + Allow Scoest Svet Ml IPRartaces CpANING of owe Speeds

l Prowwde Al me g pant-sme comneciidty

Mulpio LANS connoct 19 fonm a WAN, Routers aro the coreechon
posnl, with interfaces 1o both the LAN ana WAN

WAN je zoskupenie siet?2 LAN cez rusikaipoyS pp@s by
LAN cez rtzne zariadenia. Komuni bsghujel2ANaj&AN AN |
rozhranie. channel service unit (CSU) a data service unit (D 8 dz aj ¥ si gn8l do :



podoby pre komuniSk azlanb®& dloi vnakny®

! A digital local loop terminates at a

The router and CSU/DSU are

CSUJ’DS/

connected with a serial cable

EIATIA-232

Host

JuUL WV et VWV UL

Drgital

Anslog | Ansiog | Digital

rnotvgnuo hvy

rozhran?

Modemivyug2va sa na prevod digit8lneho sign8lu n
2.1.3. WAN gtandardy

WAN gtandardy s% spravovan® mnogstvom %Yradov:
Acronym Organization

iITU- Iriteriiatiun.nl Telecommunication Union

T(wasCCnTTel ecommuni cat 2or ¢

ISO
IETF
EIA
TIA

Ea

Fyzick8 vrstva pr
skytovateOa sl ugi

Sector, formerly the Consultative Comtr
tee for Intemational Tetegraph and-T
lephone

Intemational Organization for Standard
zation

Intemet Engineering Task Foroe
Electronic Ind u ¢
Teled nnmi j ni c: atisan:
sod?22tion

ot
eb. N i

uj e,
gtand

ako
ardy

SsYiopos Kk
fyzick


http://lriteriiatiun.nl/

C—— [
EIATIA445 Maln

EIATIA-440 Fomale

Fm—") -}

EIA/TIA-2 3 2

EIA/TIA-232 Femal

A ANS >

X.21 Female

EIA-5 3 0

Gtandard "

Descr2ptio

EIAITIA- Al |l ows sign8l spece

232 a 25 pin D connector over short distanc
It was formeriy known as R-832, The
ITU-T
V24specificatirjn

EIA/TIA- Atester (up Lo 2 Mbps) version of

449/530 EIA/TIA-232.\l uses a 35 pin D connec
and is capable of longer cable runs. Th
are several versions. Also known as-R¢
422 and R$123.

EIATIA- The Hi gOi Speed Se

612/613  which provides access to servicasup to
52 Mbps on a 60 pin D connector

V.35 AriITU-T gt andard fof
commuinicatiaris between a networt-a
cess device and a packet nelworti g&-sp
eds up lo 48 Kbps. lises a 34 pin reata
gular conneclor.

X.21 AnITU-Tgt andard f ori-
lal communicalions. Il uses a 15pin D
connector.

V.35 Mal ®
>

V.35 Female
EIA-613HSSIMale

Dedicated Cisco HDLC, PPP, LAPB
point-to-point L

Packet X.25,
Switched Frame Relay

Circuit
Switched ISDN



Linkov8 vrstva

definuje, ako s¥% d8ta zapuzdren:

Frame Relay alebo Asynchronous Transfer Mode (ATM).

2.1.4. WAN zapuzdrenie
D8§ta zo sieSovej Vvrstvy prech§dzhpv4§naristmaopil/u
kontrolu, zapuzdruje d§t sieSovej vrstvy. _Na
zabezpelenie spr8vnej komun|k§cie, mus2 byS na
HDLC posky t ud cer wslpoovCaarhileé vd®8t na nespoOahl i ve,| |
l u chlb VR§mec vgdy gtartuje na oboch koncoch
obsahovasS tarmt idDdrCe fpiox ,k aldll ch 5 | e dprafiXxjkldrach 0 b
koncoch r 8mca. Prij2mac?2 syst®m odstr8ni vkl ad
2
NMI(LIW(S) IvIP packet (for example web request) |

Network data is encapsulated in an HDLC frame.
Data Link Layer (2) |Flag|Address| Control | Data | FCS|Flag|
Pri WAN |l ink8ch nie je pot rmjeme®odabdorde s nJ& pvoglaek, s
t omn® 5
a mtge2blypty dl h®. 3 3
Kontroln® pole indikuje typ r8mca, veOkosS 1 b
nel2?slovanl, nes? nastavovacie sprs8vy
i nformal n®, nes%h d8ta sieSovej vrstvy
Supervisory (kontroln®), pogtadbukVy: poé& prtposm
vilka r8mca: adresa a kontroln® pole Za hloavi |
l'y pre linkov%h vrstvu:
Protocol Usage
Link Access Procedure Balanced (LAPB) | X.25
Link Access Procedure D Channel (LAPD) ISDN D channel
Link Access Procedure Frame (LAPF) Frame Relay
High-Level Data Link Control (HDLC) Cisco default
Point-to-Point Protocol (PPP) Dialup connections
2.1.5. Paketov® a okruhov® prep2nanie
Paketovs§ prep2nan8 sieS prekon8va okruhov® sie

Dialing sets up & phy




Kruhov§8 prep?2nmam§ epi2enici e oper8cie je vyugitl
pougit® na nastavenie pr ep2nal ov Tinedivigion nalltippem o k
xing(TDM): cesta medzi ﬁ/&trjed Rars t 4 pen & dgevOmg kapaci
prenose pol2talovich d&8t je neefekt2vne vyugi-t

PaketovovprpakaanérebbSdza od Ystredne Kk t¥is® r e

oznal ovaS pakety, aby syst®m vedel, kam i cbh m8§
ns§,
dostupng§ kapacita |linky je zdieOang medzi veOa
sptsobe

komuni k8cie vznikaj% oneskoreni a.
Spoeni e mtge byS spojito alebo bez spointia os polrs ceh
mu s 2

prep2nal wurli$S, |i paket bude poslanl Nalej

V spojito orientovanlch syst®moch |je ovo@phejde umi
len

identi fik8tor, vo Frame Relay je to Data La nk
de

identifik8tora v tabuOke.
Virtual Circuit(VC)iz 8znamy v tabuOke | en po dobu prechod
ng na

z8kl| adacaras | an

ml nection reques
| Switched Virtual Circuit _
g _— (SVC)ivli sl ednl o

Dedcates po zaslan2 <con
—_— request.
Fraceons TV Permanent Virtual @i
e S mM(PVCﬁtwmedy
— s tupn okruh
Incm-m

2.1.6. VoOb

LANSs can becorinectedwith a longleasedirie or with shorter

leased lines to a packet switched network. The packet netwotk L ANs m! guenl®y S epgr @p
prenajat® | inky

does the long haul alebo cez kr8tke |l inky v paketo
Kruhov® pr ep?2unaenifey zziachkeRz pper epoj eni e medzi odosi
d8ta. Pred komuni k8ciou mus2 zabezpeli S nastav
vytolen2zm | 2sl| a.

Trval T-odtulBRuje oneskor enitei estpoo jperne@ asj avty®h-ol|iennk
|l 0osS a blTva medzi prep2nanimi okruhmi. Pr2kl ad
starlT telef-nny syst®m

ISDN

Cenapri paketovom prep2nan?2 je niggia, neg pri o
Oneskoreniepripa ket ovom je vyggi e, neg agria ok mklyowo mp,a

byS prijatl cell, pred poslan?m na Nal g2 prep?



poug2va na prenos hlasu a dokonca videa.

pointof-presence (PORMie st o u poskytovateOa, kde?nsa: Yu B2 et
Bunkovo alebo paketovo prep2nan® spojenie:

Frame Relay

X.25

ATM

2.2.1. Anal -gov® spojenie

. e

3

WAN bulit weth intermitent connections using 4 mocdem and the

vOice telephone network
Na prenos sa vyug2va anal -govs§8 telef-nna |inka
reali zovan® po medenom veden? nazlvan® mielstna

nu komuni k §cmoud e np onuag 2pvrae vsoad dig|t§lneho signsglu
stanici je opaS demodaxliongd mia md cchil istS§ Ij rey S5sbikgorp
vzdi al enosti medzi koncovl mi bodmi j edodidoog has&
stupnosS a Th2oxdwas gena.2 zkeav rTchl osS a dlh® prip
2.2.2. ISDN

Tha routers may have ISON intorfaces or connect 10 a terminal
adapie’

{ Abes |
8 1 - & KEes L ygahos
¢] 16 kbps

238 (T1) or 64 k2pe | 1844 Mogs
o )E“PI |

12048 Mops

o 64 kb '(--cw. wyna)

Lok8l na slulka nesie digit8lny sign8l, vyggi a

Integrated Services Digital Network (ISDN)i z mena | ok8l nej sl ul ky na TI
64kbs

nosnl kan§lovl p&r (B) na d§ta alebo hlas a de
Basic Rate Interface (BRI)ISDNi j e wur | en| pre dom8cnost.i a mal ®
kans§ly

a jede D 16kbps kangsgl .
Primary Rate Interface (PRI) ISDNT 23 x64kbp8 kan8l ov a jeden 64kbps

nej
Ameri ke. Maxim&lna rTchlosS je 1.544 Mbps = T1
V Eur - -pe, Austr8lii a i l ch Jastiach a&vend njoal



rTchl osSou do 2.048 Mbps = EI1

Pri BRI nivgujgée thD kan@laxi mum, niektor2 poskiytov
to

kangly, ale niggou rTchlosSou ako X.25 na 9, 6k
Pri pogiadavke na vyggiu rTchlosS akomeéedkbpsl p
128kbps Moeg n & wyrueg iptr enos video konferenci 2, n
2.2. 3. Prenajat® | inky

Line Type Si g n §{ Bit Rate

dard Capacity
56 DSC SSkbps
Bi DSC 64kbps
T1 DS1 1 544 Mbps
El ZM 2 048 Mbps
E3 M3 34.064 Mbps
J1 Y1 2 048 Mbps
T3 DS3 44.73% Mbps
OC1 SONET 51 84 Mbps
0C3 SONET 155.54 Mbps
OC-B SONET 406.56 Mbps
0C-12 SONET 622 0B Mbps
0OC-18 SONET 833.12 Mbps
DC-24 SONET 1244.16 Mbp:
0OC-36 SONET 1866.24 Mbp:
0C-48 SONET 2488.32 Mbp:

Poug2va sa pri pogiadavke na trval® pripojenie
Gbps.

Tieto linky s% spoplatnen® na z8klade pogadova
p8sma a vzdial enost.i medzi dvoma pr2pojnl mi bo

prenajati e vlyivrgkgye nmgu sv2l htoydS mi
S% vygadovan® s®riov® porty
Medzi nevlihody patr2 premenl
Cez prenajat¥% linku mtge bysS
2.2.4. X.25

a routroch CSU/ DS
v® vyugitie |linky
multipleawdvan® vi

n
i



Protokol pre paketovo prep2nant sieS, poskytuj
maxi m8l ne dda 84 antigkep b,y Skttrval 8 alebo prep2nans§.
Prejavuje sa oneskorenie. Je cenove VvlIihodnl, s

2.2.5. Frame Relay

Vyznaluje sa vyggou g2rkou p8sma a eng?2m
oneskoren?2m paketov®ho prep2znani a. odobn X. 2
ale prenosovs8 rTchlosS je 4 Mbps.

Nem8§& i mplementovany% detekciu chlb a kontrolu t
Jednoduch® narrgbkajgmi e s r 8§mc ami

oneskorenie.

PVC pripojen2 vo Frame Relay je viac neg &VC.
Sov®mu okraju FR poskytuje trval ¥ stredn¥% zdi
|l de§8l ne na pawlpolij elnANs .poRImutker potrebuje | &n sa
cerTch pougitlch VC.

2.2.6 ATM




The local loop connects the spiitter 1o the DSLAM
Voice and data use separate froquency ranges.

2.2.7 DSL
“Service Downlo-
. ad Upload
ADSL 94kbpse lekbpsWJkbps
192Mbps
3DSL 1 544 11.544 Mbps
2.043 Mbps  2.048 MbpS
HDSL 1.344 Mbps  1.544 Mbps
2.043 Mbps 2.048 Mbps
+ IDSL 144kbps 144kbps
CDSL 1 Mbps i6kbpsiepkbps

Asynchronous Transfer Mode (ATM)id 8§t ov8 rTchl osS nadn8&HsdS MbPtsa
video cez privs8§tne siete. Je zalogen8§8 nan#-8§mco:
kaj % PVC aj SVC. PCV |je vi ac dpeppregafatejéinke®. UmogRu

Digital Subscriber Line (DSL)Tj e gi rokop8smov8 technol -gia Vvyuf(

kiat enou telef-nnu dvojlinku. Ma x i #rgd In-ag ir dbewnil
nlch frekvenci2 na jednom fyzidlkdmfm®dieu.vieRewmd:
nol- gie:

Asymmetric DSL (ADSL)

Symmetric DSL (SDSL)

High Bit Rate DSL (HDSL)

ISDN (like) DSL (IDSL)

Consumer DSL (CDSIL)tepalehova@8l DS& DSL umogRuj ¢
trval ® pripojenie do siete.

DSL Access MultiplexerDPSLAM)imul t i pl exuj e samostatn® ¥laast n?
citnej linky poskytovateOa.

Telef -nna linka poskytuje frekvencie od 330 Hz
technol gi a Vvyurgetavna) naa duopw nol aoda d( u(pdsotwnstr eam) zv
L2m sa zabezpel? s¥%%W asn® prenos d8§t aj hl asu.
ADSL, vygg? download neg upload

SDSL, rovnak8 kapacita pre download anopglooh&d r T
| 0sS z8vis2 na dOgke poslednej m2le a stave ve

2.2.8. K8blovli modem

SieSovl pr2stup je dostupn v niektorTch k&bl o
telev2znych sieSach. Je tu lepgia ¢g2rka p8gsma,
telef-nnych |lod&a®chbmo&kBbj evli m
vysokorTchlostnl prenos d8&t po tom istom k&bl i
ktorom je veden® k8blovs§ TV.



Je mogn® dosiahnuS rTchlosS do T1, potom je |i
vhodn8 na prenos video, audio s¥borov a prenos
veOk®ho mnogstva d§t .

K&§bl ovli modem je s40KMwomsnid&torul ovaS 30

na j edn |l ovom kan8le. To je skoro 50
rl | e 56kbps modeme.

Pl astn2k mtge sw¥% asne Ipeip e omeidwdSolitter. pre TV aj

LANs separated by distance are linked by data communications
lines and routers.

2. 3. 1. WAN komuni k8§ci a

WAN s Y povagovan®_za dg8tov® |linky, kKtema®ppehp§,
za od poskytovateOov, s%% znalne pomalgie &ko 1
muni kuj a4 cez LAN a WAN d8§toa®.| WANytekbnbuUuj ik

spodnl e&whch vSd model u.
2.3.2. Kroky vo WAN dizajne




Traffic Latency  Jitter Bandwidth
| Transaction data Medwum Medium Medum

| (for example, SNA) . . .
| Messaging (e-mail) | High High High ‘N§vrh WAN mtge byS nS8rolnl
File transter High High High nNn8vrhom m!ge byS%kamsaahmiug:
Batch data High High High a - . . A

s e T cenu. V_!gln_a gaev yak awyev

Videoconterencing | Low Low Hgh Some WAN traffic types wilh tolerance to latency and

~ jitter, along with bandwidth requineents 3
Ako prv® je treba va®ies,
V z8vislosti na geoeiridfai dkopmIh@adi.sku by sa m

2.3.3. Ako i denmstiiefSiokvow akSa paa cviythur a S

Dizajn WAN pozost8va:

viberom rtzneho i ek medzi l okal it ami
vybraS vhodn¥% t pre linky za akcept o

Star Topology Vienna

Full Mesh Topology

Faktory vybranej sch®my:

viac |liniek bude zvygovaS cenu sieSovej slugby
pridan2m viacerlch zariaden2? na ceste sa bude
kde sa vygaduj e ornlecshkloar eond oez via ea salv@diodn® di al u
X.25 nes¥% dopravu niekoOkT clenize§ k apzrne2tkoo vn i ev yssik yv
aplik8cie, ale vihodou je cena.

2. 3.4 Trojvrstvovl n8vrhovli model

VT hodyvrspvavomri8g e n 2 :

gk8l ovat slir®Ss 3 e r8&§sS bez obmedzen2 kontroly
a probl®m je mogn® n§jsS jednoduchgi e
jednoduch8& i,mphlieenreanrtc8hciicak T di zajn prirad2 funkec
7

jednoduch®anidet ppBbu®kev onal ita kagde,] VI ot vy
bl ®mu v sieti je menej komplikovan®

predictability, spr 8vanie siete je pougit2m f @ne&kdm® ch
podpora protokolov, mi egani edtiei @ajhgdpchtaklml ov | e pf@ag-nod.L

trukt“%ra je |l ogicky organizovans

- managovatelnosS

Trojvrstvovl hierarchickl model vyug2vaj¥% tele
odbory.accesslinksa | e b o prr2ssttviap onva8 WAN, pribh &jsaj 2nma* poe ni
distributionlinks T pr ep 8j aj 4 dopravu medzi obl asSami , pr e

2.3.5. I n® vrstvovo orientovan® model y



- Internet for WAN Connectivity

=

One Layer Hierarchy

VeOa siet?2 nepotrebugtevhkvenpl ixetos.S Piroincelploa@mii k o
a minim8lnymi pogiadavkami na -wz$twown? kodielin,i kr
je

vhodn® peRday.S Fr am

2.3.6. I n® WAN dizajnov® hOadi sk§

VeOa podni kovich siet2 je pripojenlich do ienter
pojenie. Kagd8 LAN je pripojen8 na miestneho |
PPP

311. bvod dove®r komuni k8ci e

WAN technol -gie s¥% zalogen8 na s®riovmceR2vpivye no s
s¥% jeden po druhom pren8§gan® po fyzickom m®di u
RS232E

V.35
High Speed Serial Interface (HSSI)
312. Lasovl multiplex
Time-division multiplexingTDM) j e prenos ni ekoOkTch zdrojSovli c|
l u a n8sledne rekongtruovanl na ptvodnl pr%d n
iA14 40
£ oits per timesiot
(780 [ 751 | ee [1516] eve |T530|TS31]
+ Temesiots ane shwarys present oven f Gata s rot svstatile for sendng.
Banowidh & stascally afocated © the applcaton
imnmmmm
V tomto pr2pade s¥% 3 zdrojov® i nf or m#gfcoirem8zca her nm
byS rtzna, ale typicky blTva 8 bi tochide apreklbioi tboavjTt
alebobaj t ovT .
S%l et kapacity vgetklch kanglov mus2 byS imeng?
deOovan®, aj keN nie s¥% d&ta pre danl kansg8l . P
kbps Bykangeden 16kbps kan§loo ®THPM mgaloVas®vIi c
313. Demarcation (hranilnlT) bod
- je bod v sieti, kde konl|2 zodpovednosS servi




USAj e tento bod ag pri (

DTE Je ukonlen8 |l ok8lna sl u

=i spravujeg& az n? k.
] inTch kjajuk8ohenie (ne
nating unit (NTU)) spr a
umogRujoeaSplraksgl ne sl ul
csu/ prip8ja customerCPRremis
DSU DCE zariadenie na NTU cez V.35 alebo R32

: e S®riov® rozhranie.
Service
@ EIATIA-232 EIATIA-449 V.35 X.21 EIA-530

Network connections at the CSU/DSU

3.1.4. DTE/DCE
S® i ov® pripojenie m§8 na | BlEpaenadruhe data nmmunidaionsa t e
equpment OCE).
Prepojenie medzi dvoma DCE zariadeniami je WAN

CsuDsu
Routor

servisn®ho pgskytovateéa.
CPE je hlavnl r enrtner |an ®dedallET E2z azrairai ad
migu byS termin8l, tlaliareR, pol2tal alebo f a.

DCE,obyl ajne modem alebo CSU/DSU, je zariadenie,
prev8dza ug?vat é«Oskt®o Wa&tt @Oz’ DITEr mwu [@r e

transportn¥% | i ndskyWAN adgerOwai.sn®ho p
Gpecifik8cie pre rozhranie DTE/ DCE:

mechanick® typykoec&®t oru a pol|l et pinov

el ektrinap®Sov® YWrovne pre 0 a 1

funk!| ng®eci fikuje funkcie priraden® kagdej sign
procedur@peei fi kuj e poradie udal ost?2 pre prensc

Nul ovl -kddemepajpepnie 2 DTE zariaden?, 3
Na prepojenie 2 zariaden?2 DTE a DCE saaPpolgdivma

sign8l. WAN poskytovatelia diktuj ¥ -233, RIA/KIZ449, a .
V.35, X.21, aEIAITIA5 30 wi®rgtoandar d.

End-User Router Connections

Device

[S] [S] [S] [S] [S]

3.1.5 HDLC zapuzdrenie

Bitovo orientovanl d8§tovli |inkbvpr pdpokodkaj2Z2ndB
synchr -nnej s®riovej] Il i nke. Linkov® protokoly

Link Access Procedure , Balanced (LAPB) pre X.25



Link Access Procedure on the D channel (LAPD) pre ISDN
Link Access Procedure for Modems (LAPM), PPP pre modemy
Link Access Procedure for Frame Relay (LAPF) pre Frame Relay

L3 Datagram

So ~

1 1or2 12 Variabie M 2. 1

Flag | Address | Control L3 Datagram (Data) FCS|Flag|

e -
- -
- -~
- -
- -~

- —

Lve |2 | Ms) | o | «=—  ifames
or

| ooF Jooo] o0w0800 | «— cCicorrame

| Ry |2 |s]o] 1 | «— sfames

[mlplmcl']‘l‘_u-i'mmn

HDLC vyug2va synchr-nny s®riovl prenos Ppdisijeyt u
gtrukt%ru 2 vrstvy, ktor8 umogRuje kontrolu pr
Vgetky r8&mce maj % rovnakl form8t. Typy r8&mcov
Information framegl-frames) , i nf or mal nT bruSdne cp,r enneS8sgeann®® dpSrtea st
kontrolu pr%du a chlb, d&8ta s¥% prepravovan® v
Supervisory framegSframes) , kontr ol nlT r 8§mec, p wksak/ yotdupjo ene c h

Unnumbered frame@dJ-frames) , nel 2sl ovan® r&8wmeel i plock®tkig i rda
Prv® 1 alebo 2 bity r8mca sl ¥%gia na identifik8
3.1.6 Konfigurovanie HDLC zapuzdrenia

Prednastaven8 zapuzdrovania met-da na synchr - n
encapsulation hdici narozm an? nastav? zapuzdrenie HDLC.
HDLC sa vyug2va na prepojenie 2 ClISCO zaiiaden
adenie.

317. Ri egenie probl ®mov na s®riovom rozhran?

show interfaces seriaf z o br az 2 i nf or m8ci e rimakonfigorevanomh HDL® sawvp r o
vi pi s e "Encagsulation HDLC" pr | nakonf i gur o"EmapsulatioPHPP" | e v
Zo stavu rozhrania m!:ggu bySobil ®ewyti fi kovan® nas

Serial x is down, line protocol is downzlyhanie hardwaru z 1 T k &bel |,

Serial x is up, line protocolisdown | ok &8l ny al ebo vzdialenl saner o)\
ven® | asovani e,

Serial xis up, line protocolisup s pr 8vny stav | inky

2

- Serial x is administratively down, line protocolisdown r oz hr ani e j e vypnut
duplicitn8 adresa
show controllersi z obr azuj e stav rozhrani a Ladiateiptkagye k 8b el

debug serial interfaceit r eba overi S, | i HDLC keepal i welo-pack
vaS | asovani e

debugarpiovereni e, | i router posiela ARP pakety (o
debug framerelay Imiiur | eni e, | i router posiela alebo pri

i nform8ci e

debug framerelay eventsiover eni e nal mejdei vimetr omadanFr ame R
debug ppp negotiationi z obr az2 PPP pakety polas vyjedn8vani
debug ppp packeti z obr az 2, | i PPP pakety s% prij2man® a
debug pppi zobrazuje PPP chyby

debug ppp authenticationi v mena medz i dsBdkeAutheaticajien PidtacalldAP)

aPassword Authentication ProtocBIAP)

321. PPP vrstvovs8 architekt %r a



P 1 IPX TLayer:!TProlocols

lPCPllPXCPl Many others Network
Layer
PPP Network Control Protocol
S atGo e oo &alarunk
Link Control Protocol s
Synchronous or Asynchronous Physical
Physical Media Layer
« Synchronous physical media
+ Asynchronous physical media like those that use basic telephone service for modem
dialup connections
PPP vyug2va vrust vPoovs¥ yarug hei tneektt-dru pr e zapuadr en
mov, vyug2va |linkov¥ vrstvu na testovanie spoj
Link Control Protocol, s | Yag i na zabmmdpel enie |Iinky bod

Network Control Protocol, vy ug2va sa na ckorsfiiefSwrvd wan ipa ort tokm
PPP sa vyug2va na rozhraniach:

synchr-nnych a asynchr-nnych s®riovlch
vysokorTchlostnlTchHSS®ri ovich rozhraniach (
Integrated Services Digital NetworkSON)

PPP vyug2va Li nlkCP)azapurdehie aRlojediamiac bi e b phne® sii @ Smo§.
VIistvov®

protokoly.
Vyugitie PPP na automatick® dohodnutie volieb
autentjfvk@8giwaa sa na overenie, ge volaj %ci mS§

s Password Authentication Protoc(®AP) a Challenge Handshake Authecation Protoco(CHAP).
kompresia, kompresn§ voOba zvyguje efekt2vnosnm prie

cov, ktor® musia prejsS ce BtackeiaRridictor S¥% dva pr e
det ek cjdatekgiehziyiaei , v o Oby na =z ab eQuaitgdMagiciNambsrp o C)ahll
multlink, od CI SCO 11.1. S| %gi na rozdelenie vIikon
PPPCalback na Nal gi e rozg2renie bezpelnosti, podp
ako klient alebo server pre volanie sp28§.

LCP zabezpeluje:

spracovanie paketovich |imitov v paketoch
detekovanie chib zlou konfigur8ciu

ukon| enie | inky

- ur|l eni e funk| nost. l inky OK/ zlyhanie
PPP r8mce s% delen® na obl ast:i

Value (in hex) Protocol Name

| 8021 | Inteenet Protocol Control Protocol

{8023 01 Network Layer Control Protocol

s o o g

‘8020 Novell IPX Controt Protocal

| 021 Link Control Protocol

| c023 | Password Authentication Protocol

1c223 | Challenge Handshake Autheriication Protocol

Flag( vl aj ka) , indi kuje koniec a zaliatok r 8mca:

Adresagtandardn§ broadcastovg§ 255,
Kontraol bgt e pozost 8vaj %ci z 00000011
Protokol, 2 bajty, typ zapuzdrenia r8mca
d8§tnea,xi m§l na veOhaws S d&§t je 1500

FCS,2 bajty pre kontrolnl s¥l et



322. Zabezpelenie PPP spojenia

Spojenie prech8dza zriaden2m |inky, auteneifik
| uj ¥a LCP
r § mce.

Vyugitie LCP r8mcov v PPP spojen2:

régémce zaberkypelzabh@azpel eni e a konfigurovanie | i1
re§mce ukonlenia linky, na ukonlenie |inky

r8&mce wudrgiavania |inky, na managovanie a deba

i a Switched a

Network PPP Session Establishment

o « Link Establishment Phase
* Optional Authentication Phase
< LCP and NCP > « Network Layer Protocol Phase
F§8§zabezpel eni e PPP spojenia:
Link -establishmentphase kagd® zariadenie pogl e rSbwedimky.na k.
LCP obsahu voOby na dohodnuti e nma&nm§fnlealnlcp|
v LCP pakete m®e1/4ds&/4d<ons‘1/hgpjcran|t® defaul t . rec
otvori S spojenie a dohodn%S konfiguraln® pnaram
ca.
Authenticationphasg v ol it eOng§, prebieh
je dosS dobr§ na zavedenie sieS
Network layer protocolphase v tejto f8ze PPP zariadeni aaposi
nie jedn®ho alebo viacerlch sieSovich vrstvovTl
PPPlinkazas8va nakonfigurovan8 pre komuni k8ciu ag Kk
LCP alebo NCP r8mce neuzavr¥ |l inku
kTm neuplynie neakt2vny | asoval
na z8sah ug2vateOa
323. PPP autentifikalnl protokol

Dialup or
Circuit-

.-""

preod.OlsEmpea, si e
ov®ho | inkov®h

T§to f§za PPP spojenia je voliteOn®koPo esyptigsm
sieSovlim vrstvovlim protokol om.
Vol aj aca strana na |linke vlIiog?2 autentifikaln®

pelen®, ge ug2vateO m§ pr 2 s tPaspwom Autheriticat®n Prdibao a u t
(PAP) aleboChallenge Handshake Authenticatiprotokol CHAP).

3.2.4 Password Authentication protokol (PAP)

Jednoduch8 met-da pre over eni-ceesitdne@ tniatdyv ivazzda nail e
zabezpelen2 PPP | ilnok yv zjdei apl oesnlTam @& ontleonno,/ hpersi s pr §
chybnom je spojenie ukon| ee®.krTerntoor aanl® 0 rj iet masp



Remote router PAP Central-site router
(Santa Cruz) 2-Way Handshake (HQ)
e "HQ boardwalk" ><
> i
Usemname: HQ . Hostname: HQ
Password: boardwalk Accoptisiect Password: boardwalk

3.2.5 Challenge Handshake Authentication Protocol (CHAP)

CHAP sa prev8dza nielen pri spustenzi,esdlneRa-ajven
nie. Po zabezpelen2 PPP linky, d ekhg§Vhgdabaner b
odpovie s hodnotou vypol2tanou hash funkciou,
z8vis? od vlizvovej spr8vy a od hesla. LokS8Ilny
ak s¥Whl as?2, aut&®&,ntprfii kiBeahmode @lojtdea denukonl| eni t
Spojenie realizovan® CHAP protokolom je odoln®
tlm visledok hash funkcie je jedinelnl a n8hod
CHAP
3-Way Handshake
Remote router Challenge Central-site router
(Santa Cruz) == (HQ)
® — | &
Username: HQ > Host HQ
y : ostname:
Password: boardwalk paRelact Password: boardwalk
-
3.2.6. PPP z autentifikalnl proces

apuzdreni e a
encapsulationpppipr 2 kaz na nastavenie zapuzdrenia Post
url en8 met-da autentifik8cie

je porovnan® meno a heeuo s | ok8l nou datab8zou
pri zhode hesla je spojenie nadviazan®, pr.i ne

CHAP Authentication Process | uses

oAy <bl°”° rardom | HQ ]
I -\E’ <j[01b random | HQ |

PPP Encapsulation and Authentication Process
331, bvod do konfigurovania PPP
V. PPP je mogn® konfigkBovaS kmempdesaetedet ekci
liniek.
3.3.2. Konfigurovanie PPP
Pr2klad zapuzdrenia s®riovej i nky:
Router#onfigure terminal
Router(config)#hterface serial 0/0

pass
boardwak




Router(configify#encapsulation pppK o mpr esi a mipfes owlizSn anmanev T kon, ni
pri veOkom mnogstve pren8§ganlich s¥borov. Pr 2kl
Router(config)#hterface serial 0/0

Router(configif)#encapsulation ppp

Router(configify#compress [predictor | stac} predictor / stac kompre@n al gor i t my

5

Monitorovanie d8t na | inke:

Router(config)#hterface serial 0/0

Router(configif)#encapsulation ppp

Router(configif)#ppp quality percentageZ abezpel eni e vyrovn8vania z8§S
Router(config)#hterface serial 0/0

Step Description
Step 1 On each router, define the ond pa rd to oxpect from the remote |
router:
Router (config) fusernane nane password secrec
The arguments are described as follows:
* name=This is the host name of the remote router
Note: The host name is case sensitive.
* seceet-0n Cisco routers, the secret password must be the same for both
routers,

Step 3 Configure the intertace for PPP encapsulation

Router (config-1f) lencapsulation ppp

Sepd Configure PPP suthentication:

Router (confia~1f) ippp authentication {(chap | chap pap |

L | Pep chap | pep)

Step 5 If CHAP and PAP are enabled, then the first method specified is requested
during the link negotiation phase. If the peer suggests using the second
method or simply refuses the first method, then the second method is
tried
Step 6 In Cisco 10S Releases 11.1 or later, PAP must be enabled on the interface, as
itis disabled by defoult.

Router (confio-Lf) ippp pap sent-username Lie:nine password
‘ password ,"—‘

Router(configif)#encapsulation ppp
Router(configif)#ppp multilink

i

Authenticating Rouser Router 1o Be Authontcated
(The rouler that recesved the cal) (The rocter that initiated the call)
Enabling PPP Enabling PPP

[ pop encapsulaon [ pop encapsuiaton
Enabling PPP Authenticats Enabling PPP Authentication

[V] hosname [ tostname

[V ppe authentication [V pop sutnentication

333. Konfigurovania PPP autentifik8cie

PAP

usernamenamepasswordpassword meno / hesl o druh®ho routra
hostnamena j ednom r o u tuseinameruas 2d rsu/hd ma sri oSu tsod o v aH®.s | o
Overovanie | en pri nadviazan?2 spojenia

CHAP



Overenie pri nadviazan?2 spojenia a periodick®
CHAP Configuration

PAP Configuration

Left Right Right
hoatname left | hostname Right hestname lLeft hostname Right
usernsme Hight password ugername left pansword username Hight password weerngem Lelt pazaword
samesae sareone zaneccos 2ene0ne
. ‘ . .
int szerial /0 int aerial 0/0 int serial 0/¢ int serial 0/0
ip address 128.0.1.1 ip address 123.0.1.2 ip address 128.0.1.1 Ip oddress 128.0.1.2
255.255.255.¢ 255.255,255.0 255.255.255,0 255.255.255.0
eacapsulation ppp encapaulation ppp encapaulation ppp encapsulation ppp
prp authenticetion PAP PPP authentication PAP pPep authent leation CHAP PPp authentication CHAP
PEP POp dent-usernses PPF PP sent-username
Left fight
pasaeced samecne PeEswozd semeona

Overovanie konfigur8cie s®riov®hdéprzabazdnanowae
spr8vnej konfigur8cie HDLC alebo PPP zapuzdren
Ri egeni e priodod ®mozwvapuzsd®ren2 a konfigur8cii

debug ppp authenticationi z obr azuj e s e kv dabuipppi zaaukt reanzt @ rfii & 8icn fec
oper 8ci 8ch PPP

ISDN a DDR
411. bvod do | SDN

| SDN j e jedna z WAN technol -gi?, ktor® poskytu
ni gg2ch n8rokoch na ¢g2rku p8sma, ako zmena za
Pri anal -govom okruhu bola | i mit8ci abogadolBkHz.p 8 s
| SDN umogRuj % vyugitie digit8lneho okruhu pre
vzdialenlTch poug2vateOov. Bola navrhnut§& ako p
nesY premenliv® d8ta, ako d8ta, hlas, video.
rTchl dvgheanae spojenia, ako pri modemovom pri
B kan8ly poskytuj % va]lgiu rTchlosS ako pri mod

- B kan8ly vhodn® -tp-Pont PdotodologRPR)Uitky e Poi nt

| SDN je schopn® vyugiS viacn8somn®ekiam8lLy na p
Dikan8l je pre nadviazanie spojenia a pre sign
Bikan8ly s% nosn® kan8ly, doprava | e Yuigs?tvea diagi
zapuzdrenie.

412. 1 SDN gtandardy a pr2stupov® met - dy

| SDN gt amdlar py o6kl ov, ktor® zahRRaj % digit§l
ISDN protokolov:

E protokoly, doporul enl sieSovli ¢gtandard pre | SDN.

| protokoly, | asS s konceptmi, terminol-giou a hlavnl
- Qprotokol, sp!sob zaPMloprl ovani a I

Kangl ov® typy podOa I'SDN gtandar du:

-
C

- B kang8l, definovanl ako |iste digits8lny cesta
- D kan8l, 16 kbps pre BRI a 64 kbps PRI, vyug:+
connectionsetupi vi mena i nformé&uei2spojemiadvi a

in-band signalingi vn %t r okan8l ov8 signaliz8cia, rovnak§8 c

a kontr ol nlow-bf-bandsigoalingiaie2nos si gn&l nychndmfloa m8lc
DBRI(2B+D)-na prenos sa pougkPyaa¥ @dB8no686kbipps kBnk :



D 23B(T1) or 308 (E1)

Channel Capacity  Mostly Used for

B8 64 kbps | Circult-switched data (HOLC, PPP)
D 16/84 kbps Signaling information (LAPD)
PRI:

v Severne Ameri ke a Japonsku sa na prenos sa p
si gncalTl.z §
v Eur-pe sa na prenos sa poug2va 30 BxiwBl kbps

413.ISDN3vrstvovl model a protokoly

OSl Layer D-Channel B-Channel

13 Q931 - ISDN Network Layer between Terminal P
| and Swilch

|2 Q921 - LAPD (Link Access Procedure on the D | PPP
| channel) HDLC
|1 1.430/1.431 - ISDN physical-layer interface:

1,430 for the basic interface

1431 for the prmary interface

ISDNvwug2va vrstvy OSI model u:

fyzick¥%, BRI a PRN439 &l48ef i novan® v | TU

d8t ov¥, @gpe-T0.020KQ®O2aN982, Q.28

eSov¥%, je-Td&®Qf 9BOvangelgTUAENa98Ro PYp2E0dah kuT W
O, kr uhvoov op rae pp2arkeent® s poj eni e

BRI slugba je poskytovan8 cez miestne meden® v
mal n® cesty. I nform8cie pre 3 kan8ly je muctip
kej vrstve:

- prichsdzaj “ace, s¥% posielan® zo siete na termins8l
- odch8dzaj “ace, s% posielan® z termin8lu do si
R8mec obsahuj e:

8 bity z B1 kan§8lu

8 bity z B2 kan§8lu

4 bity z D kansglu

6 bitov pr2davnlch

| SDN r § mec ¢ob 4080jeiigherenés®l cbhi za sekundu. itlKagdl Kkar
2*(8*4000) =64 kbps D kan8l m8 k6kppa Dahromadyjet44 Kbfs@le celkovo sa
pren®dk@ps Ostatn® s¥% pougit® ako przdavn®. Vyug

r&§mcovipbdskytuj % synchroniz§ciu

bit pre rozdelenie vikonu

Echo D kan§lp)0/U®g‘hZovebriTtupri riegen? kolz2zie, ak r
a kt i v adktivije zériadenie

Sparebif nepougit]



1 Variable 1 1

’Flog Address Control FCS | Flag
. PAPDisi gnalizaln8 2 vrstva na
kangl e, poug2vanl cez D kan
cm | A [EEEIEERN ~ ovor2ISON Speciication overene&k ontrol u, ¢ge informS§ci a
T, | 2t sprsvne. Adresn® po
AP Servico nccess pont Kenufer bits (5 bis) dl h®
R | Commandirmsponss ba . SAPITLDAP br8na pre slugby 3.
L - wrsty
S CRiindi kuje, |12 r8mec obsahu
pr2kazy alebo odpoveN.
. oum TEITj edinel nl identifik8tor
¢ ——z8kazn2ckeho zariadeni a
= 4.1.4. Funkcie ISDN
\
2
Nazae zpel enia | SDN hovoru vyugitl D kang§l me:«
up. D kan8l kentpowljd® avakolnaldsdeanispojeniaksigrialavanie
a ukon|] Binetto funkcie s¥% RBZLI ementovan® v protol
Q931 prauje na 3. vrstve OSI modelu.
Sekvencia udal ost? polas zabezpelenia BRI aleb
D kang8l je pougitl na poslanie volan®ho | 2sl a
| ok8l ny prep2nal vyugije SS7 sign8lny protdekol
alenlT | SDN prep2nal
vzdialenl prep2nal spoj?2 cieO cez D kan§gl
vzdi alenlT |1 SDN zariadeni e cpllecgnheetmessaggg al en®mu | S
vzdial enT | SDN pr ep?2 rmallonnest massagea S8R Shayposkadn
| SDN prrippmjaj jpedimod, kamBHT bkain§l ponech§ pre
514. Ref erenl n® body

Device Device Type

TE1l

TE2

TA

NT2

Device Function
Ter mi n 8 |Design g lesdevice wllh a

Equipmenl 1 nall ve | SDN as
an ISDN router or ISDN ¢é-
lephone.

Ter mi ng&lDesignates a no¢dEDN dev-

ment 2 ce, guch as ¢

router, thal requires a TA to
connect to a n ISDN service

provider.
Ter mi n 8 |Converts EIA/TIA232, V.35,
pier and othersignals

inloERI signals.
Nel wo r tr&&gThe point at which all ISDN
tion 2 Unes at a custoroer
site are aggregated and swi
ched using a cuslomer swi



ching device.

NT1L Net wo r t 2Controls the physical and

nation 1 electrical termination of the

ISDN althec j st o mé |
ses. Converts the fowvire
BRI signals into lwewire
signals u$ed by the ISDN-d
gilal Hne.

i . Donts ore TOBONG OF
Terminal Adapter

| SDN gpecifi k8cia def® npujiep 84 arje/i g reednnlon &. SbONd gzgda®r
| SDN zariadenie na ceste vykon®odaspojgnmeci fi ck¥a o

Referenln® body: rozhrania medzi dvoma zariade

R, odporulenie nakpmgabjbnl | mierniBdD Bguipment type @ e n 2 m

(TE2) aTerminal AdaptefTA) , napr . RS232 s®riov® rozhranie
or

S odporulenie na body, kt
(NT2) a umogRuj e mnyorhia ntiyep mie dz§
T, elektricky zhodn® s S roz
Network Termination type (INT1).

- U odkazuje sa na prepojenie medzi NT1 a | SDN
Pretge S a T rozhrania s% elektricky podobn®, ni

r ® p rNepv@k Temmatiomtgpe Z § k a
kazZm?2 ckych zariadet
hran2m, odkazuje se¢

Native ISDN Interface—Interface BRI 0/0

Service
S - ==
network

Used in non-U.S. ISDN installations , =
-~
BRI 0o
R SIT

@ Send 00

Nonnative ISON lnmhco—lmbrfm Serial 0/0
(EIAITIA-232, V.35, X.21)

Used in non-U.S, ISDN installations

Benefits are:
1. Cisco 2620 router with S/T ISDN interface (Used in non-US ISDN installations)
2. Cisca 2620 router with U ISON Iinterface (Used in US ISON installations )

415.Ur | eni e rozhrania pre | SDN router

spOJenIch gt 8tzoxkha ZNnT2lk .poskyt uj e

Eur-pe a inlTch krajingch NT1 poskytuj¥% tel2ef - -n
ka. Zariadenie ako router s | SDN modul om mus?

spr8vnym rozhran?2m:

UrliS, |i rB8DNtBRr podporuje |

Urli$ poskytovateOa NTL1.

Ak NT1 je zabudovan® v CPE, router by mal U ro
Ak router m8 S/ T rozhrani e, potom budeme potre
Ak router m8 rozhranie oznalen® ako BRI, potom



nrouter je TE1l a bude potrebovadipri pgj en8i € aba
NTI1.

Country Switch Type

United States and Canada | AT&T S5ESS and 4ESS; Northern Telecom
| DMS-100

France | VN2, VN3

Japan | NTT

United Kingdom | Net3 and NetS

Europe | Net3

416.1 SDN prepzn-agie typy B B
Routre musia b®Snaakgpfipgepéwal a, s ldioedI m dkld
servisnl

prep2nania vyug?2va i provajder, to je n
3
ur | eariceprofile identifierSPID§ . SPI Ds umogRuj e viacerIm zar

s ¥ p o ug ¥ Seeem@ Aredke a Japonsku.
4.2.1. Konfigurovania ISDN BRI

isdn switch-type switchtypei zad8va sa v glob8I nom konfigural nc
na urlenie | SDN prep2nala poskytovateOa. Pri G
rozhraniach.

Po naingtalovan2 | SDN slugby vydg§8 poskytovateO
SPIDss ¥4 vyug2van® na definovanie dostupnlich sl ugi
isdn spidlaisdnspid2s | Yagi a na gpeci fi kovamriie iSPildi,aljiez qpwa
isdn switchrtypenonei zak 8zani e prep2nala na | SDN rozhran?
Konfigurovanie ISDN BRI:

v GKM: Router(config)#sdn switch-type switchtype, switchhypei ndi kuj e typ prep2n
Pr2kl ad: Risdn swétah-{ype basiéni g ) #

v konfiguralnom m-de rozhrania isledpidinup eink-S&d D |
ter(configif)#isdn spidlspidcnumber [ldn], kdédnd e f i nuj e | ok 8l ne tel ef - nn

isdn switch-type basic-ni
1

<OQutput Omitted>

)

interface BRI0/0

isdn switch-type basic-ni

isdn spidl 51055540000001 5554000
isdn spid2 51055540010001 5554001

interfacebritrvst up do konfigural n®ho m-du rozhrani a
4.2.2. Konfigurovanie ISDN PRI

| SDB PRI s% dod8van® cez prenajat¥¥% T1 alebo E1
urli S spr8vny typ PRI prep2nal a
gpecifikovaStyp/ EEmcowvtamola®ma, k- dovaniyteov atnk@a p
- nastavi S PRI skupine | asovl slot pre T1/E1 z:
interface serial-1 SDN PRI D a PRI B kan8ly sa konfiguruj
isdn switchtypei gpeci fi kuje | SDN prep2nal, poip§jal] mbgl




byS pougitl v GKM alebo v konfiguralnom m-de r
TabuOka typov prep2nalov pre | SDN PRI konfigur
Pr2kl ad Rtisdin swetah-{ype @rimary -gej5

Switch Type Description

primary-5ess  AT&T basic rate swittiies (USA}

primary-dmsICCNorttiem Telecom DMSL0O0 (North America)

primary-ni Natieral ISDN {North America]

pr 2 methr Switch type f.-r Netb i1
Austr 8li a

primary-ntt NTT ISDN switch (Japan)

Konfigurovanie T1 alebo E1 kontrol ®r a: 1.1. V

PRI karta umiestnen§:

Router(config)#ontroller {t1 | e1} { slot/port}

Router(configcontroller)#

4
T1 Sample Configuration E1 Sample Configuration
Router (config) #controller t1 1/0 Fouter (confia) #controller ol 1/0
Router (config-controller) fframing est fouter (contig-controller) §framing cred
Router (config-controller)#linecoda bBzs Router (config-centroller)§linecode hdb3

Reuter (config-controlle:) fpri-group timeslots 1-24 || Pouter (config-contzoller) §pri-group timeslots 1-31

Router (config-controller)#interface seriall/0:23 Router(config-controller) #interface seriall/0:15
Fouter (config=1!) #isdn switch-type primary-Sess fouter (conflig=1f) #isdn switch-type primary-netS
RBouter (config-if)#no cdp enable Router (config-1f) fno cdp enable
423.0verovanie | SDN konfigur8ci e
Konfigurovanie r&8mcov, flamimgfinguwgbiea FrEBmkypv®hba
PRI poskytovat e Oo m offig-éoktrbllargfrapingdsf|Bsh: PR & ktl eardit q r e
ter(configcontroller)#framing {crc4 | no-crc4} [australia]linecodeina i dent i fi kovani e
dy na fyzickej vrstve od {oontsokegpdinecuda{tri (b8zdmib3} k| ad
PreSevern¥% maneT 1 k juBB8ZSpel g1 tHPB3.

KonfigurovaS gpecifick® rozhrani e puedcorfidRl a po
controller)#pri-group [timeslotsr ange] Pr e T24,pse’elI31lmes! ot 1

Gpeci friokzohraashi e pre PRI D kan8l, je two s®riov®
ter(config)finterface seriafslot/port: | unit:}{23|15 V Ci sco zari adeni aeh sa
to interface serial 0/02%ubr ozhr ani a s % 0/0.160e Oalven®e ISPU2R o k an §

Na overenie spr8vnej | S DN shevopnrf2ikgauzro8vc.i e sa poug
showisdnstatus zobr az2 BRI oper8cie na rozhomamkij@ach. P
spr8vne s | SDN prep?2nalom. Treba overisS:

- Layer 1 Status: je ACTIVE

- Layer 2 Status: je v stave MULTIPLE_FRAME_ESTABLISHED

showisdnactivei zobr az2 aktu8l ne volacie inform8cie, o0
volan® | 2sl o

|l as ag do odpojenia

Advice of charge (AOC)

zaSagenie pougitlich jednotiek polas volania

- i inform8cia o AOC je poskytnut8 polas hovor
showdialeriz obraz?2 inform8ciu o vytolenom rozhran?2:
stav aktu8lneho volania

hodnotu | asovala Dialup



dtvod vytolenia

- vzdialen® pripojen® zariadeni e

show interface briO/O7 zobr& 2 gt at i sti ku pre rozhranie BRI

- show interface bri0/0:ligpeci fi ck® i nform8cie o kans§ly
424. Ri egeni e probl ®mov v | SDN konfigur8ci.

Na riegenie probl ®mov sa poug?vaj % debugovacie
debugisdng92lizobr azuj e d8t a ma D2 k(alni8n keo viregld)a nv @ sStDWNel tp!
vyug2va sa ak LAYER nie je v
debugisdnq93lizobr az2 vIimenu pri n
debug ppp authenticationi z obr az2 spr 8vy P
CHAP pakety

debug ppp negotiaton-z obr az2 i nform8cie o PPP prik§dioy eadni
vIimenu

stave ACTI VE
adva&azovan?2 spojeni .
PP aWwtsaeamtuij f“ckea |PnPAGh

- debugppperrorizobraz?2 chybovi protokol 43.1cRunkdiadDR: ¢t

Dial-on-demand routingDDR) { vyt ol en® na i adosS smerovani a}

splnen® preddefinovan® pravidl §. Doprava je o0z
hovor.

dialer-istina nadefinovanie zauji2antaw em! ge pv qertyk a palr
gpecifickIm protokolom vytoliS DDR |linku, aleb
komuni k8ciu bude Iinka vytol ensg. PokiaO je |in

ktor8 nevyhovuj e AC.
Real iDzD8Rc iva Ci sco smeroval och:

A\
AL\ No
(incaming packet )3~ Itsresting y
— \"// /N
Xves . oo
Yes ;/ N, No < ‘\ A

N
7 Nwi /)
‘\1/ .\’/ No
Yuk
/thol\
e N
Tomar /
Yes No
> Send

This flow chart shows how a router decides whether or not to
initiate 2 DDR connection

smeroval prijme dopravu, porovng8 SO0 smerovac?2m
rozhranie

ak je rozhranie nakonfgur ovan® pre DDR wurl| 2, | i je doprava
router identifikuje volan¥%b inform8ciu nevehnut

mu hopu smerovania

Router skontroluje, |i sa poug2va vawv@l ae8pmap
rozhranie egte nie je vytolen®, pogle pogiadayv
Po zapnutej | inke sa pren8ga zauj2mavsg§ aj neza
Linka je vytolen8, pokiaO neuplynie | asoval ne

| asoval.
432. Konfigur8cia |l egacy DDR
Legacy DDR e ter m2n poug?2vanl pre z8kladn¥% konf-i gur



kovan® na rozhranie. Ak na jedno rozhranioe bud
trebn@®vytoulga Bc2 profil. Konfigurovani e DDR:
definovaS statick® smerovanie

urli S zauj2mavy¥% dopravu

nakonfigurovaS vyts§8|lacie inform8cie

433. Definovanie statick®ho smerovanie pre DDR
Na presun dopravy router potrebuPe PRantko#$nak®

smerovan?2 bude DDR rozhranie vyts8|lan®upri akagts
definovan® ako zauj 2 mav®.

Akoprevenciune neust 8l e sa vyt 8] an¥ alsetbhaotsieoka®el e vyt
Definovaniesta i c k ®ho smerovani a:

Router(config)# route netprefix mask {address | interfacddistance | permanent

Podmi enky pre statick® smerovani e:

statick® bugpe emaSymraendincas g, pretodge em8sBmengi u
na | imitovaniseanez ®avmamqg v tdafaulisGkaet iscak ®& esfmenruojvea ni e

434. Ur | eni e zauj ?mavej dopravy pre DDR

DDR volania s¥% sp%3gSan® pre zauj2mav¥% dopravu.
| P dopravou pr2slugn®ho typu protokolu
paketami s wurlitowadressuoj ovou al ebo ci eOovo

- inTmi krit®riami definovanImi administrgtoror
dialer-listipr 2 kaz pre zauj2mav¥% dopravu. Syntax:
Router(config)#ialer-list dialergroupnumprotocol protocokname {permit | denj/list accesslist-

number } dialergroupnumi j e | 2181 ®, oiddent i fi kujoraVvyt 8l acz2 | i

WITNOUT ACCESS LIST

[ dialer-list 1 protocol ip permit ]

Any IP traffic will initiate the link

With Access Lists (for better control)

dialer~-list 2 protocol ip 1ist 101

access~list 101 deny tcp any any eqg fip ‘-D'"Ym
access-list 101 deny tcp any any eg telnet «@=—Deony Telnet
accesa~list 101 permit ip aay any

Any IP traffic, except FTP and Telnet, will initiate the link

dialer-list 1 protocol ip permitiumo gn?2 vget kej doprave vytolaS ||
vwielepgi e ALr, | k$ovr 8 doprava vyvol§ vytolenie |ink
Telnetu vytoliS linku.

435 Konfigurovanie DDR vyts8|lac2ch inform8ci?

Pri | SDN rozhraniach Cisco je poug?van®2 WHBOLEPP
zapuzdrenie, preto pre B kan8l je poug2?2van® PP
Home(config)hs s er name Centr 8| password cisco

Home(config)#nterface briO/0
Home(configif)y#encapsulation ppp
Home(configif)#ppp authentication chap
Home(configif)#ip address 10.1.0.1 255.255.255.0



Treba spoji S vyts8lac2 list urluj¥%ci zauj2mav
dialer-group group-numberkdegroupnumber-gpe ci f i kuj e vy 180 .a nT/ tsok ul p?is
mu s 2 sdiakrilig @oupnumberPr e kagd® rozhranie sa definuj

ale rovnakl vytsg&8lac2 |list mtge byS priradenl v
Pr2kl ad: -#daler(gouwpdf i g

dialermap-vyt 8|l aci e inform8cie pre ¢@geainflokolpadjesace pr
a telef-nne | 2sl o.

syntax: Router(configf)#dialer map protocol nexthop-addresgd namehostnamg [speed 5¢ 64]
[broadcasfi dial-string
dialer idle-timeoutsecondsur | uj e pol et sek¥nd do odjp2of@ewi a o

10.1.0.1 AN
Y 5551000

@:10!0-, 10102 paketu, prednastaven®

Subnets

101000

10.20.0.(
Subnet <~ NJIA - Subnets 120.
10.400.0
brlO 5552000

useinale Cent r 8| pRsswcrd cisco interface ERIO
cP adldress 10.1.0.1 255, 255.255.0

f
encapsulation ppp

dialer idletimeout 160

dialer inap ip 10.1,0,2 fiame Centr8l 5552000
dialergroup 1 A

no feir-queue *
ppp aut |l | ench®pc@tton

Remae host name ' Used for PPP CHAP
------ Number to dial
RemotelP address

Tne name parameter in th@ler mapc o mmand enables t Oie router to
or the remote router.



436.Vyt 8l acie profily
Dynami ck® pujo¥h iflyyz iucnkolgnR r ozhr ani am dynamicky pr

l osti od prich8dzaj %ceho alebo odch8dzaj %ceho
definovaS zapuzdrenie a pr2stupov® kontroln® |
url i S minim8l ny a maxi m8lny polet hovorov

- vzSahy zap?na$S a vyp?2nas )
OddeOuj % | ogick® porty DDR od fyzicklch rozhra
Pogiadavky pre vyt8lan® profily:

. Diader interiaces

Dialer Profile Elements
Imorface

dialer
3 |
Dialer poot

Diaer pocl 0

..

nakonflguro aS | SDN B kan8ly s r*znou | P adres
pou§ rtzne zapuzdrenie na | SDN B kang§l och
nastavi S rtzne DDR parametre pre B kang8ly | SDN
- eliminovaS plytvanie | SDN B kang§gl mi

Vyt &l anl profil pozost8va z nasl eduj %cich prvk

Dialer interface-1 ogi ck8 jednotka vyt8|l an®ho profilu
Dialerpoolij edno al ebo viacero rozhran?2 zdrugenlch \
Physical interfacesirna fyzi ckom rozhran? sa konfelaalPPRuj e P
multilink

Vyt 8l an® profily s¥% akt2vne, keN zaupstupnav 8§ dop
zauj 2mavl paket je smerovanl na vzdialen¥% DDR
router skontroluje konfigurovan® vyt S8ilaae®8r ®DIR
adresa. Ak existuje, router n8jde fyzick® DDR
konfigkoBtigural n®ho poOa je aplikovan8 na roz
po ukonlen2 spojenia je rozhranie vr8ten® vyt §
437.Konfigurovanie vytg&glanlch profilov

interface dialeri vyt vor 2 di alsear¥prio zdhor &kmoinef iagur addavi@ipro m- d
konfigurovan? rozhrani a:

1. NakonfigurovaS jedno alebo viac vyts§|lanTch
IP adresa

typ zapuzdrenia a autentifi k8ci a

| asoval nelinnosti

vyt 8l an8 skupina pre zauj?2mav¥ dopravu

Nak onf i dialerstinga daler remotename,meno vzdi al en®ho r ou§t-r a
| a ndiakerpoolispoji S toto | ogick® rozhranie s poOom
Konfigurova$S fdigler poodn@nmberba fa @indowani e fyzick®ho r
poOom.

dialer pool-memberiasoci §ci a rozhrania s viacn8sobnim po



intecface ERIC/O
encapsulation ppp

AR PR SO0

pPP authentication chap

1

intecrface BRIO/L

encapsylation pep

dialer pool-mesber 1 priority 150
PP authentication chap

.

interface HRIO/J

encapsylation pep

dialer pool<pexber 0 priority 50
dialer pool-mesbar 1 priority 50
dislet pocl-nesber 2 prictity 50

FPP authentication chap
.

interface dialer!l
ip address 10.1.1.1 255.2955.255.0
encapeulation ppp
d.-Lex string 5554540
-191 idle~t$ imer 240
I' iales pool I
d alnr -geoup I
PrPP authentlication chap
!
interface dialer?
ip sddresa 10.2.2.1 255.255.255.0
encapaulation ppp
dialer remote-nang Mod umuser

dialer string 555123

ozhranie v poli, je mogn® prideOovaS prioritu

~

Kombin8ciou rozhran2 m!ge byS pougitg§ s vyt§gla
Synchronous Serial - BRI

Asynchronous Serial - PRI

438.0verovani e DDR konfigur8cie

show dialer interface [BRI]T z obr az2 inform8cie o gt aéfdizsatji¥cea cL
hovorov.

showisdnactivei zobr az2 i nform8cie o a
showvisdnstatusiz obr az? i nfor m8cie o 3
ISDN Layer 1 is active

ISDN Layer 2 is established with SPID1 and SPID2 validated
akt2vne spojenie na 3 vrstve

ktustg m | SDN ho"
VIs c

no
v8ch na BRI

— —

Global 150M watc\ly;e = baaic-nl

ISDR BRID/O Intesface

dsl 0, interface ISDN Switchtype = basic-ni
1 Status:

Layer 2 3Status:
“ o4, Cen = 1, SAPI = 0, State = MULTIPLE _FRAME ESTABLISHED
- 09, Caa = 2, SAPI = 0, State = MULTIPLE_FRAME_ESTABLISHED
Spld Statuas:
9d, cea = 1, state = S(eatablished)
apidl configured, no LDN, spidl sent, spidl valid

2! info: epst = O, “?E? - VC. tid = 1

" Activated dal 0 CCBs = 1
CCB:callid=~8001, sapi+=l, ces=l, B-chan=l, calltype~DATA




439. Ri egeni e probl ®mov v DDR konfigur ci.
Probl ®my :

- nevyt8la, keN by mal

- neusts8le vyt 8] a

S pr 8§ wybugasdn q921

O0Ox05, indikuje spr8vu pre nadviazania spojenia
0x02, indikuje spma8vy vykon8vania spojeni

O0x07, indikuje spr8vu pre spojenie

- OxOF, spr8va pre potvrdenie spojenia ack
debugisdng93l-zobr azuj e spr8vy polas nadviazania spoj
debug dialerevents zobr azuj e, keN DDR Ilinka sa pripaoj?,
nespg vy

debug dialerpacketi pos| an® hl 8seni e na konzoisdncalllnterfdcep a k e
ipr2kaz na don%¥%Wtenie | ok 8| dearinterfacebttrreag tvayrtton e Sr o

| SDN prep2nal om. Ronu%Serj eshio nBuPsi2Dso ps?® S SdDoN\h opdr e p 2 n

Frame Relay
511. bvod do Frame Rel ay
Frame r el ay Tgleeomgmuneatiah&miah Tglecoemmunications Standardization Sector

(ITU-T) aAmerican National Standards Institu@&NSI) . Je paket opjibt prep? ennd
WAN slugba. Pracuje na 2. vrstve OSI| ane®sklm v
zariaden2m DTE a DCE na okraji WAN.

Plvodne bol urlenl pre spr2stupnenie doprAR zari
kang§gl oncenbolalget andardi zovanl .

Je |l asto poug2van® na prepojenie LAN.

512. Ter mi nol - gia vo Frame Rel ay

(VC) virtual circuiti spojenie medzi dvoma DTE.

(SVCs) switched virtual circuits V C vytvorenl dynamicky, poslanzm
poug2vanl, viac s% poug2?van® PVCs.
Technol -gia Frame Relay bola navrhnut8 pre dig

mechani zmus, ak | ej e» 87 allemmBe rtTh ylbeaz vo 7z rE§nmeéni a .
Frame Relay access device (FRAD) alebo router
virtu8lne okruhy pripojen® na rltzne koncov® bo
Viacej virtu8lnych okruhov ebasameaoszatBrvea] ppdOs



