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router-based firewall « routing area subdomain

locol Internet Service Providers (ISPs), from corporations fo Universities. The main provider
of routers in the world is Cisco. It hos built ifs gigantic business on selling rouers - from
small ones, connecting a simple corporate LAN fo the Internet, to corporate enterprise wide
nefworks, to huge ones connecting the lorgest of the lorgest backbone senvice providers. A
fouter is, in the strictest terms, on interface between two networks.

Routers are highly intelligent devices which connect like and unlike LANs (Locol Are
Networks). They connect to MANs (Metropoliton Area Networks) and WANs (Wide Area
Networks), such as X.25, Frome Relay and ATM. Routers ore protocol-sensitive, typically

iing multiple protocols. Routers ly ope he bottom 3 loyers of the
0SI model, using the Physical, Link and Network Loyers to provide addressing and switch-
ing. Routers also may operate ot Loyer 4, the Transport Loyer, in order fo ensure end-to-end
reliability of doto tronsfer.

Routers ore much more copoble devices than ore bridges, which operate primarily o
Loyer 1, ond switches, which operate primarly of Loyer 2. Routers send their toffic based
on o high level of intelligence inside themselves. This infeligence allows them to consider
the network os o whole. How they route (also colled routing considerations) might include
destination address, pocket priority level, least-cost route, minimum route delay, minimum
toute distonce, route congestion level, and community of interest. Routers ore unique in
their abilty fo consider on enterprise network os comprising mulfiple physical and logical
subnets (subnetworks). Thereby, they re quite copable of confining data troffic within o
subnet, on the basis of privilege os defined in o policybosed routing table. In  frodifionol
touter topology, each router port defines o physicol subnet, and each subnet is o broadcost
domain. Within that domain, oll connected devices shore broadcast troffic; devices outside
of that domain con neither see that traffic, nor con they respond to it. Confemporary routers
hove the ability to define subnets on o logical basis, bosed on logical oddress (e.g., MAC
or IP address) information contoined within the pocket header, and acted upon through
consultation with o programmed routing table. In addition to standolone routers developed
specifically for that purpose, serverbosed routers con be implemented. Such routers ore
in the fom of high-pedormance PCs with roufing softwore. As softwore will perform less
effectively and efficiently than firmware, such devices generally ore considered fo be less
than desirable for lorge enterprise-wide application, although they do serve well in support
of smaller remote offices ond lessintensive applications. Routers also ore selflearning, os
they con communicate their existence and con learn of the existence of new routers, nodes
and LAN segments. Routers consfanify monitor the condifion of the netwark, os a whle, in
order to dynomically odopt fo changes in netwark conditions.

« Choracteristcs of routers con include:

« AN Extension

« Store & Forword

« Support for Mulfiple Media

« Support for Multiple LAN Segments

« Support for Disporote LAN Protocols

« Filtering

« Encopsulation

« Accommodation of Various ond Lorge Pocket Sizes
« High-Speed Intemal Buses (1+ Gbps)
 Sel{eaming

« Roufing Based on Mulfiple Foctors

« Route Leng

« Number of Hops

« Route Congestion

« Troffic Type

« Support for o Community of Interest (VIAN)
« Redundancy

« Network Management via SNMP

Router protocols include both bridging and roufing protocols, as they perform both
functions. Those protocals foll info 3 categories:

1. Goteway Protocals establish router-toouter connections between like routers. The
qoteway protocol fing information and keeg olive pockets during periods of idleness.

2. Serial Line Protocals provide for communications over serial or diokup links connect-
ing unlike routers. Exomples include HOLC, SLIP (Seriol Line Interfoce Protocol) and PPP
(Point-to-Point Protocol).

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

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

Bridges, Hubs, Infernetwarking ond Switches.

router-based firewall A routerbosed firewall is o pocketfitering router. Not
everyone agrees thot a pocket-iltering router olone is o firewall. Many pea;ﬂe insist that
only o system that includes o duahomed gateway is o firewall. However, other people
orgue that o packetiltering router i o firewall because the router meets important firewoll
ciiteria: The router is o computer through which incoming and outgoing pockets must poss
through which only outhorized pockets con poss.

router droppings The inclusions odded o email messages when  server or
recipient connot be found. Crypfic and foulooking, their meaning is usually impossible fo
fathom. Also called “daemon droppings.”

router flapping Router flapping occurs when o malfunciioning router keeps going
in ond out of service, forcing neighboring routers fo keep updafing their roufing tables, unfl
all of the processing power is being siphoned off and no traffic s being forwarded, resulting
in on Intemet brownout. This con occur on oll types of backbones, regardless of the orehtec:
ture, but routed IP networks, which deploy the most routers, ore particulorly vulneroble.
router protocols Router profocols figure how A formulo used by routers o de-
termine the appropriate path onfo which data should be forwarded. The routing protocol
also specifies how roufers report changes and shore information with the other routers in
the network that they con reach. A roufing profocal allows the network fo dynomically
adiust to changing conditions, otherwise all routing decisions hove o be predetermined
ond remain sfotic.

Qpen 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 (IGP) thol is
designed to work within on autonomous system. It is also o fink sfate profocol that provides
less router fo router update: troffic thon the REP protocol (distonce vecfor profocol) fhat i
wos designed fo replace.

Routing information protocol (RII). A simple routing protocol that is part of the TCRAP
P protocol suite. It defermines a route bosed on the smu%lest hop count between source el
destinafion. RIP s o distonce vector protocol that roufinely broodcasts roufing informotion fo
ifs neighboring roufers and is known o wasfe bandwidth.

Border gateway profocol (BGP). A roufing protocol that is used fo span outonommees:
sysfems on the Intemet. It is o robust ond scoloble protocal thot was developed by e
Interet Engineering Tosk Force (IFTF). BGP4 supports the CEOR oddressing scheme, whieh
hos increased the number of ovailoble IP addresses on the Intemet. s esfimoted fa e
ore more than 60,000 I3GP routes currently on the Inferet. -

Classless inferdomain outing (CIOR). A method for creafing oddifionol oddrespes &
the Internet that ore given to Intemet service providers, whichin fur delegote them &
their customers. CIDR reduces the burden on Infermet routers by aggregafing routes, 50 8
one IP P address represents thousands of ddresses that ore serviced by o major
provider. All pockets sent o any of those addresses ore sent fo the ISP (e.g., MCE or Spentl.
in 1990, there were about 2,000 routes on e Intenet. Five yers lafer,
than 30,000. Without CIDR, the routers would not hove been able fo support the inresing
number of Intemet sifes. e

Muliprotocollobel switching (MPLS). A specifcofon for Loyer 3 swilthing from
MPLS uses labels, or togs, thot contain forwarding information, which ara o
¢fs by the inifiol route, The switches ond routers down e rood examine f
qm’(kYy than if hey hod to look up o destinafion addresses in o foufi
implemented on the Internet, MPLS is expected fo deliver the quolity of senvce "
adequately support reokime voice and video os well os service level ogieements
that guarantee bandwidth to customers.

Resource reservation protocol (RSVP). A communications p!?’lﬂi that S
fouter fo reserve bandwidth for reokime transmission. RSV ISvdBW o dear 2
audio ond video raffc, eiminating annoying skips and hesiotions It has
by the | EIF, becouse audio ond video froffc is expected o increase
Internet.
router rip ACisco tem fThisT Ewr;nnd enables the RIP (Routng
routing process on the router for TC/IP. | r
rollgunr switches Anew breed of outers thatin addiion m'_m 1A
(Intemef pockets) also routes cels, fiomes and O{hk’J types of pad g
routine A progiam, or 0 sequence of nstuctons colled by o p

eneral or frequent use.
grouling%qhe process of selecting the circuit polhrlmumwm- R
routing area subdomain Aclulor odo fem. T
of ol Moble Doto Bose Sofions (MDBSs) controlled by 8 s
System (MDAS).
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