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r NY21

NYI NXIPI T NYI 1122 N NTIAYD DIPNA NOY 1PNNN NWIN DY NTND PYIY TY
INNOPY P nYann 8 (Local Area Network) LAN nompn

2)0 NNIIN) NDY TPXI NHNYI NITHNY NITHINN 292 NPV [P Mand N5p »w nvna
(8 9PV 4 /DN MINNI NPV 1PN NPVLIS MIIND

NV IND 2 Ty mn»p

1 nv1 (Metropolitan area network) MAN 1y nwa N0 N1OM MNS NvA
25 \2INT \PY 10D O9MINY IMN IMNI NMPNND L,NPMPH MNYI 19010 NHANH
V092NIND ODI9NPN

(Wide Area Network) m>1mix n7wpn nwy WAN No0 1715101 1819 NODN NYA)

12992 NN NPNY ,NPNPY N DNPMPH MY 1900 P NN NUHRYH 1B NV
PPN

J2)92) TPNIRD NYINND NIINA M) MMPHRN NYIL YTINN NIIYN AP ,NPIVPNN O
»0>02 1E 719200 nmiyy Mbps 1000 -2 ©¥9m00 D11 0I1Wd (D1PH7D ININD THNI NHNY
.Mbps 2.048 oy ynv

TPINND NWID TYXN IDONRY ,NYIN IN0 YT DY WO 772 IIMIPNRN NWI TYNN ,)D 1D
ISP mywin poaod v
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5w 2N o0 (Wide Area Network) o nnwpn nvy WAN
DYNIN P2 D) VAN DT NN,V 71T (LAN) nymipn mnwA
MY MY OGN DY DININ)

WAN -7 DNIFEY D7I0N201 DNRnn D

Application m _0S1'7TIN 0 UNIN WMEE TA0WT TFO'DN NAoWT 00N
Presentation Iﬂ
Session Iﬂ
Transport IW
MNebwork Im

WAN Services
' Data Link Iﬂ HDLE, PFP, Fra\r;‘lsagslg?fa Eduhfrggt WANs, MPLS,
Physical Iﬂ Electrical, Mechanical, Operational Connections

http://docwiki.cisco.com/wiki/Internetworking Technology Handbook#WAN_Technologies : CISCO 1nNa qo0 ¥ 110

beflereli@gmail.com © 9592 °9N5 MY NMOTN 9
TIDHN IDINND 2N PON NN HY 1023 12 520 NTIN 3



: WAN -3 99350 m»9nn

T1 - 1.544 Mbps Fiber Optic Cable and Connectors
E1 - 2.048 Mbps
T3 - 44.736 Mbps

OC-3 (Optical Carrier 3) - 155.52 Mbps
OC-12 (Optical Carrier 12) - 622.08 Mbps
OC-48 (Optical Carrier 48) - 2488.32 Mbps

ST

" type connector

sC

type connector

MTRJ

type connector

| )|
g I N LC
O O type connector

http://www.lageman.com/bandwidth.htm nx7nn n720%7 '09IX 2'0 7¥ DNIA'N

FTP-Server

WAN Connection WinXp2

Mail-Server __ Corporate Servers Miles away Branch Office PCs -

=_,".‘-—-——-—_.____\___._»sml ey Lease Line sw2
= — _

Web-Server

o HDLC oF PPP Control Protocol WinXxp3

= T1=1.544 Mbps Symmetric Speed SEEln -;-'-J_ s
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Local loop

WAN toll network

Provider

Demarc

I
b

5
>

Co
DPIMNY NIZ70 Ni7vaa ana 775 N1 Nt N7 "R Ty -Customer premises equipment (CPE)

NIP70 ANR2

D'y any 00T NN 1nnn TI'¥- (Channel Service Unit/Data Service Unit) CSU/DSU
(xan Tmya nann) .WAN nvn7 LAN nwan

AE iR AT md 7001 177% ,an1 nnart? (Data Terminal Equipment)DTE Tri¥ 12 hann CSU/DSU
JA7IN 17 7V 012Y7 1701'w nan 2y 0va7IaXT 2Aninn 0T70'A'T NINIR DAONA ,NNXT DNIY? DTN

NN TXRI (Data Communication Equipment)DCE-> Da 2 1am nirn? 71>' ani 1a%a *7x0 1arna
TN .oiln ' nrnwnn 790 7w anan "1 .(Clock Rate) ntaiman nay' axp nr'sa vap'w "oian"
.DTE xin awn 1301 DCE XIn TRR TX

JN"NON NN'WN 790 7¢ INIMNX 1AW DIP'AN N7 ,0iN'N NTI7 -Demarcation point (Demarc)
JNIYPEN MK DZINNY MIYENN NN2N NI7Y22 Nnin [Phn IR P Ypw a1 77 012
-7 DIN'MA DT IR NNANAY RR1970 NN 1T ,Nmipn nr'1Y -Local loop
JDN'wn 790 7w nira anpn point of presence (POP)
.point of presence (POP) na X171 —Central office (CO)
.D"TY'N ARYYT N7 NIX QN7 (N1 200l Np7n amnn 178 ,NN'N 790 7w ' Dign INT
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anya serial pwHn MmN
: DTE w (7oyan7-ywwin 5w 180) DCE XN 070 DRY T80 OXD NYT2 10y 19NN

Router#show controllers serial {0/0/0}
Interface Serialo/o/o
Hardware is PowerQUICC MPC860
DCE V.35, no clock
L PYUNNN DTN
Router(config)#interface serial {o/0/0}
Router(config-if)#ip address {192.168.2.1} {255.255.255.0}
Router(config-if)#clock rate {64000}
Router(config-if )#no shutdown
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Question 9
What is the difference between a CSU/DSU and a modem?

A. CSU/DSU converts analog signals from a router to a leased line; a
modem converts analog signals from a router to a leased line.

B. A CSU/DSU converts analog signals from a router to a phone line; a
modem converts digital signals from a router to a leased line.

C. A CSU/DSU converts digital signals from a router to a phone line; a
modem converts analog signals from a router to a phone line.

D. A CSU/DSU converts digital signals from a router to a leased line; a
modem converts digital signals from a router to a phone line.
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WAN -2 DA 1210

ONYN DY DDIRY TIND WM 91T PN N, 0999910 N —Circuit switching
01N OTIN) MNDLVN

VINY NI D277 WY MIND .OMIN) NTOY PITA P Y N3N I8N I IO NOVI
MUNNYNRY NPNIDNOV T TITI NI NNYPNN D) HNX TIT NN ,NTIPID NTIPIN
.Dial-up Modems ) ISDN : 11 nuowa

NNYPRN IWINRNDY AN PHXRM AP0 PINon 0t ~Dedicated (leased lines)
.DM232 NN NMPNNI DOINRD MY PNIN 92 ¥aAPI PNNRN .1PIVDID MPNNA NPY
NV NN NPNNM TIND NN IMPHIN 1O9) YOI PN

1w OC-48 ,E1,T1:13 nUOwa munnuny nynonov
09 2N 9NYY nvanny ,WAN -1 nmn noow i ,nun nmn —Packet switching

NIDNN INAY DOWN NNRY NN 92PN NNNX LD .90 TIOND > TD DXA0N MNP DY
VIR MDD NPND 91D TN PATN DI DMNNI PIYND PIN NNNX OXY XD N 7PNONOVA
Frame : 17 DOV MuNnwny N»IvNov (001151 DN 1ID) MHINYNI DY YD1
1w ATM | Relay
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WAN -2 NIfI7nou 1o

LWAN 5¥ 5191995001 PN IRTNA NN, V300N 9N NI P1AND 1D XYY )

DM NN Sy NODIIN Y NNONOL — (Asynchronous Transfer Mode) ATM
NP MNY NPNIDNOVI MYNYNN MTNM IRNYNL JOP NON XND .W1IP DTN DOIRNA
DONNN IXTY 9P 5Y Mt 12 MPWATM 785 qwann (53 bytes) yopn XN ST

APN DX DDINY DN DY TN N0 PN D NV

N25V) 2-N N5 NHMBY NNV Yt — (High-Level Data-Link Control) HDLC
. OSI-n 57 Sv (Dm Nwp

-1 700 KXY MIP10190. (serial links)DoHx10 03120 P2 DOINI NHavnd wown HDLC
.(MmnTnauthentication

DONID PYNN HY HTNNN NI 5IP1vnod wown HDLC cisco bv ama

YV Dan NN 09998 D718 *va 190 NY HDLC ypn vwr 198 Ya5v 9991 aywn
Blfshow interfaces serizl 0/0/0 .ﬂﬂ:m ﬂﬂ?N

Serizlds0/0 is up, line protocol is up (connected)
Hardware is HDo4570
Internet address i3 132.1cB8.2_.2/24
MIU 1500 bytes, BW 1544 FEbkit, DLY 20000 usec,
reliakility 2557255, txload 1/255, rxload 17255
Encapsulation HDLC, loopkack not set, keepzalive set (10 sec)
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ADITIVDD AWNN 19 TINND 91709 3t — (Point-to-Point Protocol) PPP

DIPIVINON QONA .0V DN 12 NN NY 519 PPP HDLC -5 12
noNT ,(multi links) 7TAX "5 12305 ©¥12°N NHD TINN 1D MODIN TOHIN
(MNTN) authentication-a 7N DI1PIVINHN OINMIN

http://docwiki.cisco.com/wiki/Point-to-Point_Protocol 9o y11n

npn wann — (Point-to-Point Protocol over Ethernet) PPPoE
.DSL 5150 oy 9poya vindvwa Ethernet nwya PPP y»yon nywvpn
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(WAN) nva ©)pNN 207,100 NNPK MYSNNI Do 1N9NoVN —Frame Relay
.Mbps45-2T3 -y Mbps 1.544-2T1 19119 ,mNY NPYPINI NNYPN MNP NONIN
DOVNNYN VYTOVIN OPID .M NMNYYI WP NHPN IwarnFrame Relay 7an
n12ynYWAN to LAN w ,LAN to LAN »m2>n »wn’ »15 Frame Relay n»nonova
VYITVPNRN NPTN DY, 01 .0MVY DIMINI DININ P2 DY) MTIPI 1IN2) ,NNN OINMN)
.Frame Relay 2 vwavwin nmay 157 (ADSL) an1 092

D»YYINT DIMPY Hw NP M - (Integrated Services Digital Network) ISDN
(MY NPN1OV) DINMP NSV MNP 12D DY DINNN NP DV TUWNIY

beflereli@gmail.com © 9592 °9N5 MY NMOTN 9
TINION PINK 2N PN NN DY YO 12 OPY DTN Y3



NN NI NINMNRN NNV 80 MPLS - (Multiprotocol Label Switching) MPLS
NNONND 2N DY 2NN I NODIN TI) .12 NISD MDYV 200NN 2039 DY YT NXAN 557
Bedpivialy

M55 ,(hybrid fiber-coaxial) HFC na>a0a o>121y 99350 1777711 n2>ava —Cable
DM MINT 12 0NN NPNY DD MM 2000 5 500 P2 .0D2D DY 21D>WA DMVAIN DD
.09 2MIY DOV

(P72) NPNNON NAYV MIANY NIVORNIY NNV 1 - (Digital subscriber line) DSL
VINI DAYV YLIN Y23 DY NNTY, NN NMPNNA OMINI NIAYN D DIRTPNN DIMPY PIDY
ADSL (Asymmetric Digital Subscriber Line) and SDSL (Symmetric Subscriber
NY2YN DY NAYV MMM HY H>aPNA NN NPNNOY YN Digital Subscriber Line)
(D>IVMO-N IX DMIVNPD NTNN NXOYN) NRIYN ANPA RIN DN DTANN ,0IVMT DN
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CHAP-I PAP NI19¥N

(Challenge-Handshake Authentication Protocol) CHAP -
.PPP (Point-to-Point Protocol) 7112°n 5y Y¥1910 nindX 91910179 /i3
JVUNIUN T NNND MYNNNI MNTIN NYNINND N PN

YN GN) TION NN YTV NON INNN ,9MUN TID DN 0IT1Y 2 DNMP

NN YNINND NYIRD .SMD D170 R MYNNINI 1981 D22 12NN

LOY9 XTI PTID ATIN MNVYNIN
http://www.cisco.com/c/en/us/support/docs/wan/point-to-point-protocol-

ppp/25647-understanding-ppp-chap.html#intro

DN NN NIV 1N (Password Authentication Protocol) PAP
;7252 12195 > NXNDI WNRNYNRD NN IPIvI1No it ,PPP 720 5y o»pn
MINS D) 1991 NVLIND MNY ,0M2I°2 NNYPNA NI2W NNDYDNI JOXID NN
oM

http://www.cisco.com/c/en/us/support/docs/wan/point-to-point-protocol-
ppp/10313-config-pap.html#intro
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PPP M91 M1 NI

Ri(config-if)#encapsulation ppp
:CHAP 201 maxm mm N N1 1Hn
NNDOD PADDY BN JOVN 2NN DY DY WNNYN )NAVN 2N NN DY
Ri(config)#username R2 password 123
PYNNN DY MNIRN NN D10 1)DY 1910 INNDI
Ri(config-if )#ppp authentication chap
90
VWIN IR YT 7% O Lab 3.5.1 Basic Frame Relay.pdf x1ypn nxonna -
Activity 2.5.1 Basic PPP Configuration.pka -°
PT Activity 3.2.2 Configuring Basic Frame Relay with Static Maps.pka -
%29 991 DNIN
pka.PPP-PAP qon 5»n -
pka.qon 5>»n PPP-CHAP -
pka.qon Y nFrame relay -

beflereli@gmail.com © 9592 °9N5 MY NMOTN 9
TINION PINK 2N PN NN DY YO 12 OPY DTN 16



network administrator needs to configure a serial link between the main office and a remote location.
The router at the remote office is a non-Cisco router. How should the network administrator configure

the serial interface of the main office router to make the connection?

A. Main(config)# interface serial o/o
Main(config-if)# ip address 172.16.1.1 255.255.255.252
Main(config-if)# no shut

B. Main(config)# interface serial o/o
Main(config-if)# ip address 172.16.1.1 255.255.255.252
Main(config-if)# encapsulation ppp
Main(config-if)# no shut

C. Main(config)# interface serial o/o
Main(config-if)# ip address 172.16.1.1 255.255.255.252
Main(config-if)# encapsulation frame-relay
Main(config-if)# authentication chap
Main(config-if)# no shut

D. Main(config)# interface serial o/o
Main(config-if)#ip address 172.16.1.1 255.255.255.252
Main(config-if)#encapsulation ietf
Main(config-if)# no shut
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Question 7
Which two statements about using the CHAP authentication
mechanism in a PPP link are true? (Choose two)

A. CHAP uses a two-way handshake.

B. CHAP uses a three-way handshake.

C. CHAP authentication periodically occurs after link
establishment.

D. CHAP authentication passwords are sent in plaintext.
E. CHAP authentication is performed only upon link
establishment.

F. CHAP has no protection from playback attacks.
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