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router-based firewall ¢ routing area subdomain

local Intemet Service Providers (ISPs), from corporations to Universities. The main provider
of routers in the world is Cisco. It hos built its gigantic business on selling routers - from
small ones, connecfing o simple corporate LAN to the Infernet, to corporate enterprise wide
networks, to huge ones connecting the lorgest of the largest backbone service providers. A
Toufer is, in the shrictest ferms, on interface between two networks.

Routers ore highly intelligent devices which connect ke and unlike LANs (Locol Aren
Networks). They connect fo MANs (Metropolitan Area Networks) and WANs (Wide Area
Networks), such os X.25, Frome Relay and ATM. Routers ore protocol-sensifive, typically
supporting multiple protocols. Routers most commonly operate at the bottom 3 loyers of the
05! model, using the Physical, Link ond Network Layers to provide addressing and switch-
ing. Routers also may operate at Layer 4, the Transport Layer, in order fo ensure end-o-end
reliability of dato fransfer.

Routers ore much more copoble devices than ore bridges, which operate primarily ot
Loyer 1, and switches, which operate primarily of Loyer 2. Routers send their fraffic bosed
on a high level of intelligence inside themselves. This infelligence allows them to consider
the network os o whole. How they route (also colled routing considerations) might include
desfination address, pocket priority level, least-cost route, minimum route delay, minimum
roufe distonce, route congestion level, and community of inferest. Routers ore unigue in
their ability o consider on enterprise network os comprising mulfiple physical and logical
subnefs (subnetworks). Thereby, they ore quite capable of confining data troffic within o
subnet, on the basis of privilege os defined in o policybosed routing fable. In a trodifionol
touter fopology, each roufer port defines o physicol subnet, and eat% subnet is o broodcast
domain. Within thot domain, oll connected devices shore broodcast traffic; devices outside
of that domain con neither see that traffic, nor con they respond to it. Confemporary roufers
hove the ability to define subnets on o logical bosis, bosed on logical oddress (e.g., MAC
or IP address) information contained within the pocket header, and acted upon through
consultation with o programmed routing fable. In addition to standalone routers developed
specifically for that purpose, serverbosed routers con be implemented. Such routers ore
in the form of high-performance PCs with routing softwore. As softwore will perform less
effectively and efficiently than firmware, such devices generally ore considered o be less
than desirable for lorge enterprise-wide application, although they do serve wel in support
of smaller remote offices ond lessintensive opplications. Routers also ore selflearning, os
they con communicate their existence and con learn of the existence of new routers, nodes
and LAN segments. Routers constantly monitor the condifion of the netwark, os a whole, in
order to dynamically odopt fo changes in netwark conditions.

« Characteristics of routers con include:

« LAN Extension

« Store & Forward

« Support for Multiple Media

« Support for Multiple LAN Segments

« Support for Disporote LAN Protocols

« Filtering

« Encapsulation

« Accommodation of Various and Lorge Pocket Sizes
« High-Speed Infemal Buses (1+ Gbps)

o SeltLeaming

« Routing Based on Multiple Factors

« Route Length

o Number of Hops

« Route Congesfion

« Troffic Type

« Support for o Community of nferest (VIAN)
« Redundoncy

« Network Management via SNMP

Router protocols include both bridging and routing protocals, os they perform both
functions. Those protocals foll into 3 categories:

1. Gateway Protocols establish routerto-roufer connections between like routers. The
qoteway protocol passes routing information and keep alive pockets during periods of idleness.

2. Serial Line Protocols provide for communications over serial or diakup links connect-
ing unlike routers. Examples include HOLC, SLIP (Seriol Line Interfoce Protocol) and PPP
(Pointto-Point Protocol).

3. Protocol Stock Routing and Bridging Protocols advise the router os to which pockets
should be routed and which should be bridged.

This definition courtesy of “Communications Systems & Networks,” the best-selling
book by Ray Horok, my Contribufing Editor. To buy the book, www.omozon.com. See dlso

Bridges, Hubs, Intemetworking and Switches.

router-based firewall A routerbosed firewall is o pocketiltering router. Not
everyone agrees thot o pocketiltering router alone is o firewall. Mony people insist that
only o system that includes o duokhomed goteway is o firewall. However, other people
argue that o packetiltering router is o firewall because the router meets imporfant firewall
riteria: The router is o computer through which incoming and outgoing pockets must poss
through which only authorized pockets con poss.

router droppings The inclusions added to email messoges when o server or
recipient connot be found. Cryptic and foutlooking, their meaning is usually impossible fo
fathom. Also called “doemon droppings.”

router flapping Router flapping occurs when a malfunctioning router keeps going
in ond out of service, forcing neighboring routers to keep updafing their routin Iubr:as, unti
all of the processing power is being siphoned off and no traffic gfnrwurged, fesulting
in on Infemet brownout. This con occur on ol types of backbones, regardless of the architec:
ture, but routed IP networks, which deploy the most rauters, ore particularly vulneroble,
router protocols Router protocols figure how A formulo used by routers to de-
termine the appropriate path onfo which data should be forwarded. The routing profocol
also specifies how routers report changes and shore information with the other routers in
the network that they con reach. A routing protocol allows the network fo dynomically
adiust fo changing conditions, otherwise all routing decisions hove to be predetermined
and remain sfofic.

Open shortest path first (OSPF). A routing protocol that determines the best path for
routing IP traffic over o TCP/IP netwark. OSPF is on interior gateway protocol (I6P) thobis
designed fo work within on autonomous system. It is also o link state protocol that provides:
less router o router update fraffic thon the REP protocol (distance vector protocol) Hhat i
wos designed fo replace.

Routing information protocol (RII"). A simple routing protocol that is part of the TCPAP
P protocol suite. It determines a route based on the smtﬂlest hop count between source ol
desfination. RIPis o distonce vector protocol that routinely broadcasts roufing informatias fo
its neighboring routers and is known to waste bandwidth.

Border gatewoy protocol (BGP). A routing protocal that is used fo spon outonommess
sysfems on the Infernet. It is o robust ond scoloble profocal thot was developed by e
Intemet Engineering Tosk Force (IFTF). BGP4 supports the CEOR oddressing scheme, wheh
has increased the number of ovailoble IP addresses on the infemet, It s esfimoted that fess
are more than 60,000 I3GP routes currently on the Internet. -

Classless interdomoin routing (CIDR). A method for creafing oddifionol oddreses &
the Intemet that ore given to Inferet service providers, which in furn delegore tem &
their customers. CIOR reduees the burden on Infernet routers by aggregating routes, 5
one IP P address represents thousands of addresses that ore serviced by a major
provider. Al pockets sent o any of those addresses ore sent fo the ISP (g, HChor Sest
in 1990, there were about 2,000 routes on the Intemet. Five years lofer, Hiere wéte S
than 30,000. Without CIDR, the routers would not hove been able fo support fhe incressig
number of Internet sites. o d

Multiprotocol lobel switching (MPLS). A specificotion for layer3_ swilching from the
MPLS uses labels, or togs, that contain forwarding informafion, which are oftoched 19,0
efs by the inital router, The switches and routers down the rood examine the
quitkry than if they hod to look up o desfination oddresses in o foutin table.
implemented on the Inferet, MPLS is expected to deliver the quoliy senvice
adequately support realime voice ond video os well os senvice level ograemets :
that guarantee bandwidth to customers. B B

Resource reservation protocol (RSVP). A communications pl{mfﬂi ""_
router to banduwidthfor reokime tronsmission, RSVP i designed 1o
audio ond video troffc, eliminating annoying skips and hesitations. I has
by the I EIF, becouse cudio and video troffic is expected fo increase GiSM
Internet.
router rip ACiscoterm. fThis Eonﬂlr;und enables the RIP (Roufing
roufing process on the fouter for TCP/IP. | »
rougepr switches A new breed of routers hatin oddifon n; :‘tﬂv ks
(Internet pockets) also routes cells, frames and o!hel types of packefs. 4
routine A progiam, or o sequence of Mstuctions olle by 0 progeaet, S5

eneral or frequent use. 4
: g%?le process of sele:tinq the circuit pmhrfm omesoge.
ro area subdomain Acelulr iodio ferm. T e
of ol Mok Doto Bose Stafians (MDBSs) controlled by a sngfe i
System (MDHS).
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