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Growing Complexity of Networks

ANextgeneration networks need
to be secure, reliable, and highly
available.

AThey must support a globalized
workforce.

AThey must be able to integrate
legacy devices.
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Switchng Networks

ALong distance transmission
between stations is typically
done over a network of
switching nodes.

ASwitching wdes do not concern
with content of data

AData entering the network from "
a station areroutedto the =) i
destinationby being switched - = [
from node to node




Elements of a Converged Network

Many types of traffic...

AConverged network solutions
Integrate voice systems, IP - —
phones, voice gateways, video £ | !
support, and video conferencing.

APrimary benefit of the converged
network - just one physical
network to install and manage.

...one network.
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Cisco Borderless Networks

AAllows organizations to connect
anyone, anywhere, anytime, on any
device; securely, reliably, and
SeamleSS|y. gDataCenter

AProvides the framework to unify Cu-
wired and wireless access,
Including policy, access control, anc
performance management across
many different device types.

AProvides network services, and o oo
user and endpoint services that are e s
all managed by an integrated
management solution.
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Hierarchy in the Borderless Switched Network

ABorderless switched network design < <
guidelines are based on the following ) ‘,
principles:

A Hierarchical Facilitates understanding
the role of each device at every tier.

A Modularity - Allows seamless network
expansion and integrated services.

A Resiliency Provides an always available
network.

A Flexibility- Allows intelligent traffic load
sharing.

AThe three tiers of the hierarchical
model are Access, Distribution and
Core layers.

Core Layer

Distribution Layer
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Access, Distribution, and Core Layers

Access

AAccess Layayprovides network G
access to the user.
ADistribution Layer, interfaces e
between the access layer and the core C ™)
layer. Provides functions such as: o
A aggregating Layer 2 broadcast domains C o D
and Layer 3 routing boundaries. Froor 3 g el .

Information Technology c
ore

A providing intelligent switching, routing,
and network access policy functions to o
access the rest of the network. Management

ACore Layec is the network backbone.
It provides fault isolation and high

.. Smaller networks that do not need a separate distribution at
speed backbone connectivity. P

core layer often use a twber campus or collapsed core
network design.
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Role of Switched Networks

AA hierarchical switched LAN
allows more flexibility, traffic
management, and additional
features:

AQuality of service
A Additional security

ASupport for wireless networking
and connectivity

ASupport for new technologies.
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Switched Network Form Factors

AConsiderations when selecting switches:
ACost
APort Density
APower
AReliability
APort Speed
AFrame buffers
A Scalability

Modular Configuration

Stackable Configuration

Based on Routing and Switching EssentialsSv6ONA R&S
© Cisco Networking Academy Program



The Switched Environment

AA LAN switch makes decisions basec
on two criteria:

A Ingress port where a frame enters the

Destination Address:
device

EA
A Destination address D - - - - -
1 2 3 4 5 6

AA LAN switch maintains a table thatit L' 2

uses to determine how to forward

traffic. Port Table
Aln the diagram, If a message enters T Port
switch port 1 with a destination EE 1
address of EA, then the switch - 2
forwards the traffic out port 4. A :
AlLayer 2 Ethernet switches forward A 2

frames based on the destination MAC.2®
address.
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SwitchingNodes

ANodes may connect to other
nodes, or tosome stations

ANetwork is usually partially
connected.

AHowever, sme redundant
connections are desirable for

reliability
ATwo different switching
technologies
A Circuit switching
A Packet switching
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Circuit Switching

ACircuit switching:
AThere is a ddicated communication path between two stations (etogend)

AThe path is a connected sequence of links between network nodes. On each
physical link, a logical channel is dedicated to the connection.

ACommunication via circuit switching hdsde phases

A Circuit establishment (link by lihkRouting& resource allocationRDM/TDN)

AData transfer
A Circuitdisconnect Deallocatehe dedicated resources

AThe switches must know how to find the route to the destination and
how to allocate bandwidth (channel) to establshbonnection.



Circuit Switchin@roperties

Alnefficiercy
AChannel capacity is dedicated for the whole duration of a connection

Alf no data, capacity is wasted

ADelay
ALong initial delay: circuit establishmeakes time
ALow data delay: after the circuit establishment, information is transmitted at a

fixed data rate with no delay other than the propagatideiay.
ADeveloped for voice traffic (public telephone network) but can also

applied to data traffic.

AFor voice connections, the resulting circuit will enjoy a high percentage of
utilization because most of the time one party or the other is talking.

ABut how about data‘cotnections?



Packet Switchingrinciples

AProblem of @cuit switching
ADesigned for voicservice

AResources dedicated to a
particular call ropcsionsa

AFor data transmission, nch of the

Packet-Switching

Network

time the connection is idlésay, — ugmme 7
web browsing) packel
AData rate is fixed at both ends

APacket switching is designed to
address these problems.




Packet SwitchingasidOperation

ADataare transmitted inshort packets
ATypicallyat the order ofL000bytes
ALonger messagese split into series of packets
AEach packet contains a portion of user data plus some control info

AControl infocontains at least
ARouting (addressing) infso as to be routed to the intended destination
ARecall the content of an IP header!

AStore and forward

AOn each switching node, packets are received, stored briefly (buffered) and
passedn to the next node.



Packet Switchingdvantages

ALine efficiency
A Single noddo-node link can belynamicallyshared by many packets over time
APacketsare queuedup and transmitted as fast as possible

AData rate conversion
AEach station connects to the local node at its own speed

Aln circuitswitching, a connection could be blocked if there lacks free
resources. On a packstvitching network, even with heavy traffic,
packets are still accepted, by delivery delay increases.

APriorities can be used

AOn each node, packets with higher priorign beforwarded first. They will
experience less delay than lowpriority packets.



Switch Forwarding Methods

Store-and-forward switch Cutthrough switch



