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Branch Routers: Mobile Internet Routers:
Cisco 4000 Series Integrated Services Routers Cisco 5900 Series Embedded Services Routers
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Data Center Interconnect Platforms:
Cisco ASR 1000 Series Aggregation Services Routers

Dr. Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili




52

ItUNes «yg5lel ccolKwl  0uS oo ooliiw] 4 2,5 app ol s
PSss  hlge iolid 95 oo Sty oy 51 lisee e L Host
SINK «acio 0,5

ACCESS ) s yiws alnii e o ) el ol 0,5 o b 5,
DSL L LS poge «(PoOINt  (Relay) .oiS o isw 5L buly o

% ) % Dr. Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili 10

ITaY
S ‘_'j:" Wy



ray

S ‘_'j:" Wy

JOE L ¢ SO

*¢

) —=
—_—

h——
Sheath o Jacket
Core
(glai)\
Cladding Jacket Core Cladding
' (glass) (plastic)
One fiber

Fiber bundlé in a cable

Dr. Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili

11



« Simplex
e unidirectional

 Half-duplex
 Bidirectional

 Full-duplex
 Bidirectional

rav
S ‘_'j:" Wy

sl glgil
.
, Send l -) Receive '

Simplex
ad b Sy o ploko
Send .CC Receive
Receive - Send
' Half-duplex
4.9).‘9 9o p.u o).glﬁu
Send ® Receive
Receive Send
Full-duplex
J.nlf 43,]9 99 aﬁL‘ﬁus
Dr. Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili 12



rav
S ‘_'j:" Wy

TP I LIS SP

2ok oo (Broadcast) JKes jidu &g a4 oly ©

Dgls oo S8l 0 0dgame HO B> g0 sloe S elad lawgi —
s b oo b caslin Lo oSt gisled ogou —

Dr. Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili 13



(V) o o 2SS

E’,i.o.c Y las] ‘aLoS O —

nerere\ /
I

% ) % Dr. Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili 14

Tay
1 T




ray

S ‘_'j:" Wy

FoelS sz Jlasl @

Dr. Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili

15



ray

d_’,!/l‘j;” am’

Vod ! aouss el ) G5l s

INTERNET: Internet2 Network Infrastructure Topology
October 2012

O|anp‘: ,7~|:\dvpom{‘ ——— - .+, / \
e — i J 8 . ( 't.“
/ )

\ 5\ Missoula
Portland ‘ ~ A Spok:ne ‘ Helena Dldcmson Ay
W *® ,-:0 -9 —d\ A S e} //

Eugeryé \-\ - ok
\ S B&“eman ‘—gu | —_Bismarck \‘\ \ J >~-_\‘ TN / A:lpagy.
( B 5,; f ¥ 1 Y ¥

S / Boise T 9 Minneapolis .i—-\ 4 f uffa ;4 -4

)  T | .\ ] , \ Mllwaukee 1 Bafsia "_';'""— B

L\, | i n \  Detroi ey Al -
— \\ Is - n 3 ; 3 ‘
J @ ,_.Q Gleveland 7

=\ \ chncago(Bv) » | %“.\ 3  Philadelphia

‘@

Sunnyvale / /
\ | Cny;
San Luis Obispo . /\'135 Vegss —f—_/

Los Angeles
San Diedo ﬁ/— ® Phoenix
\

IP router node (Layer 3 services)
Advanced Layer 2 Service {Layer 2 services)
Optical add/drop facility (Layer 1 services)

Internet2 Network by the numbers
10 Juniper T1600 routaes

7 Janipar MX960 nodes fof TR-CPS

49 custom ibcton faciities

250+ ampincation racks

15,500 miles cf nawty Jcqued dark Aiber

300+ Clana Acthva Flax 5500 natwork slemants

Dr. Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili

i)
Sk

IN SUPPORT OF

U.S.UCAN

NETWORK
PARTNERS

*
ciena

ahialn
Clisco.

W iNprasa uxveRsITY
“Infinera
Juniper

FE;'__.

16



S jl 2 LW

(802.11) bs slg

Syp ISP aSs L/ oyl @

(6 yi] Slods (g oaums asl,)) ISP e

DSL / S psge ®

(2G, 3G, 4G, 5G, ...) Jsbo &l pbes | Jlge °
sk °

Hal

o lsale ®

% wor % Dr. Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili 17

of:g/! j{ am;



ray

S ‘_'j:" Wy

A5t 3O e 2 gheRo 9O

Jlol 3995

Dr. Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili

18



oyl ol 43 a2 g5 b LaSuld (guds pummdis

(O Jo) Sgigh (PAN) (gazb ojo= aSils 500, & jgls
<55l s sl (LAN) (oxs 055> 4l obeisle
DSL - 8 (MAN) 55 (5,05 039 aSs e
ISP, (WAN) )52 055> aSe J4S

) (b a5l dom aSLl) Cipinl (Sl b o)l

% wav % Dr. Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili 19

Uf.:!/" J:” ’gr_:-/"’



oyl ol 43 a2 g5 b LaSuld (guds pummdis

Interprocessor Processors Example
distance located in same
1m Square meter Personal area network
10m Room
100 m Building ~ Local area network
1 km Campus
10 km City Metropolitan area network
100 km Country
Wide area network
1000 km Continent
10,000 km Planet The Internet

Dr. Seyed Hamid Safavi, Faculty of Engineering, University of Mohaghegh Ardabili

rav
S ‘_'j:" Wy



Short-range wireless network: Bluetooth
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LAN

Access | To wired network Ethernet

'-‘_J & network

LANSs are widely used to connect personal computers and consumer electronics to let them
share resources (e.g., printers) and exchange information. When LANS are used by companies,
they are called enterprise networks.
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LAN

v' AP: Access Point, wireless router, or base station, relays packets between the
wireless computers and also between them and the Internet.

v There is a standard for wireless LANSs called IEEE 802.11, popularly known
as WiF1, which has become very widespread. Data rate ~ hundreds of Mbps.

v There is a standard for wired LANSs called IEEE 802.3, popularly known as
Ethernet,
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WAN

* The job of the subnet is to carry messages from host to host.

* In most WANS, the subnet consists of two distinct components: transmission
lines and switching elements.

« A short comment about the term ““subnet’ is in order here. Originally, its only
meaning was the collection of routers and communication lines that moved
packets from the source host to the destination host.

« Companies lease the lines from a telecommunications company

« Switching elements, or just switches, are specialized computers that connect
two or more transmission lines. These switching computers have been called by
various names in the past; the name router is now most commonly used.
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« Example: Consider someone standing in a meeting room and shouting

“Watson, come here. | want you.’’ Although the packet may actually
be received (heard) by many people, only Watson will respond; the
others just ignore It.
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