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Préface


Le but de cet ouvrage est de devenir un guide pour la configuration et la
 gestion   d’un   réseau   local   basé   sur   le   TCP/IP   ou   son   interconnexion   à
 Internet. 


Les notes s’inspirent largement des documents officiels décrivant le standard
 TCP/IP   :   les   MIL   STD   (Military   Standards),   IEN   (Internet   Engineering
 Notes   )   et   surtout   les   RFC   (Request   For   Comments   ).   Nous   vous
 recommandons chaudement la lecture de ces RFC qui ne se limitent pas à la
 description   formelle   des   protocoles   mais   la   complètent   par   des   tas
 d’informations précieuses. 


RFC Titre


768 User Datagram Protocol (UDP)


783 Trivial File Transfer Protocol (TFTP)
 791 Internet Protocol (IP)


792 Internet Control Message Protocol (ICMP)
 793 Transmission Control Protocol(TCP)
 816 Fault Isolation and Recovery
 826 Address Resolution Protocol (ARP)


854 TelnetProtocol (TELNET)


862 Echo Protocol (ECHO)


863 Discard Protocol (DISCARD)


864 Character Generator Protocol (CHARGEN)
 865 Quote of the Day Protocol (QUOTE)


867 Daytime Protocol (DAYTIME)


894 IP over Ethernet 


919, 922 IP Broadcast Datagrams (broadcasting with subnets)
 950 Internet Standard Subnetting Procedure


959 File Transfer Protocol (FTP)
 1001, 1002 NetBIOS Service Protocols


1009 Requirements for Internet Gateways



(3)1034, 1035 Domain Name System (DNS)


1042  IP over Token Ring


1055 Transmission of IP over Serial Lines (IP-SLIP)
 1112 Internet Gateway Multicast Protocol (IGMP)


1122, 1123 Host Requirements (communications and applications)
 1134 Point to Point Protocol (PPP)


1144 Compressing   TCP/IP   Headers   for   Low-Speed   Serial
 Links


1157 Simple Network Management Protocol (SNMP)
 1179 Line Printer Daemon Protocol


1188 IP over FDDI


1191 Path MTU Discovery


1201 IP over ARCNET


1231 IEEE 802.5 Token Ring MIB (MIB-II)
 1332 PPP Internet Protocol Control Protocol (IPCP)
 1334 PPP Authentication Protocols


1518 An Architecture for IP Address Allocation with CIDR
 1519 Classless   Inter-Domain   Routing   (CIDR):   An   Address


Assignment and Aggregation Strategy


1533 DHCP Options and BOOTP Vendor Extensions
 1534 Interoperation Between DHCP and BOOTP
 1541 Dynamic Host Configuration Protocol (DHCP)


1542 Clarifications and Extensions for the Bootstrap Protocol 
 1547 Requirements for Point to Point Protocol (PPP) 


1548 Point to Point Protocol (PPP)


1549 PPP in High-level Data Link Control (HDLC) Framing
 1552 PPP   Internetwork   Packet   Exchange   Control   Protocol


(IPXCP)


Draft RFCs PPP  over   ISDN;   PPP  over   X.25;   Compression   Control
 Protocol



Audience
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Errata


Au cas où des erreurs seraient relevées dans ce livre, elles seront recensées à 
l'adresse http://www.netline.be/netline/formations
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Chapitre 1 Historique



TCP/IP


Le nom TCP/IP se réfère à un ensemble de protocoles de communication de
 données.   Cet   ensemble   tire   son   nom   des   deux   protocoles   les   plus
 importants : le Transmission Control Protocol et le Internet Protocol.


Comme Internet, le protocole TCP/IP a une origine militaire. C’est en 1969
 que le DARPA ( Defense Advanced Research Projects Agency) finance un
 projet   de   recherche   sur   un   réseau   expérimental.   Le   réseau,   baptisé
 ARPANET,   a   pour   but   d’interconnecter   un   ensemble   de   systèmes
 propriétaires   développés   par   différents   vendeurs   en   restant   le   plus
 indépendant  possible  du matériel.  En 1969, 4 ordinateurs du département
 militaire US DARPA sont interconnectés entre eux pour faciliter l’échange
 d’informations  entre  bases militaires.  Le  but  est  aussi  de créer  un réseau
 capable par la décentralisation de ses données de survivre à un conflit avec
 le bloc soviétique. En 1972, ils ne sont encore que 37 serveurs à être reliés
 via   le   réseau   ARPANET.   Le   projet   s’ouvre   progressivement   à   d’autres
 institutions   scientifiques   et   académiques   US.   Dès   1973,   s’établissent   les
 premières connexions internationales entre les Etats-Unis et la Norvège
 ARPANET est un succès et en 1975, il perd son statut expérimental pour
 devenir un réseau opérationnel dont l’administration est confiée au Defense
 Communications Agency (DCA). Le protocole  TCP/IP, intimement  lié au
 projet Arpanet, devient un standard militaire Américain en 1983 et toutes les
 machines connectées au réseau doivent se plier au nouveau protocole. Pour
 faciliter   cette   transition,   DARPA  crée   une   firme   privée   Bolt,   Beranek   &


Newman (BBN) pour implémenter les couches réseau TCP/IP à l’intérieur
 du système d’exploitation Berkeley BSD Unix. La grande histoire d’amour
 Unix + TCP/IP remonte donc à cette époque. Au même moment, le vieux
 réseau Arpanet est découpé en un réseau MILNET et un nouvel ARPANET
 plus   restreint.   C’est   à   ce   moment   qu’on   a   commencé   à   utiliser   le   mot
 Internet pour désigner la somme de Milnet et Arpanet. 



Internet


Le protocole TCP/IP devient le fondement d’Internet, le langage qui permet
aux machines du monde entier de communiquer entre elles. Internet devient
le terme officiel pour désigner non pas un réseau mais une collection de tous
ces réseaux utilisant le protocole IP.
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 suivants :


 TCP/IP est l’outil idéal pour interconnecter du matériel hétéroclite


 C’est un standard ouvert 


 Il est utilisable librement


 Il est indépendant des couches physiques de hardware. Il tourne à l’heure
 actuelle   sur  des   supports  Ethernet,   Token   Ring,   des   lignes   dialup,   du
 X.25 et virtuellement tout type de media physique


 Il   dispose   d’un   schéma   d’adressage   unique   identifiant   chaque
 périphérique de manière univoque



UNIX


L'histoire d'Unix est encore plus ancienne. Depuis 1965, le Bell Telephone
 Laboratories,   une   division   d'AT&T,   travaillait   en   collaboration   avec   la
 General  Electric  et  le projet  MAC du MIT sur un système  d'exploitation
 baptisé  MULTICS.  Le  projet  fut  abandonné  et  laissa AT&T  sans un bon
 operating system. Ken Thompson et Dennis Ritchie se remirent début des
 années 70 à la création d'un système d'exploitation répondant aux besoins de
 Bell Labs et tournant sur PDP-7. Par opposition à Multics, ils l'appelèrent
 Unix.   Comme   Dennie   Ritchie   était   également   l'inventeur   du   langage   de
 programmation   C,   UNIX   fut   réécrit   en   C   dès   1973   pour   faciliter   la
 portabilité de l'OS. 


Deux dissidences UNIX se partagent désormais le marché : 


 System V d'Unix System Laboratory (USL) racheté par Novell puis 
 abandonné avec UnixWare.


 BSD ou Berkeley Software Distribution version 4.4
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Chapitre 2 Qu’est ce qu’un réseau ?


Un   réseau   est   une   collection   de   périphériques   permettant   de   stocker   et
 manipuler des données, périphériques  interconnectés entre eux de manière à
 ce   que   leurs   utilisateurs   puissent   conserver,   récupérer   ou   partager   des
 informations.   Les   périphériques   connectés   peuvent   être   des   micro
 ordinateurs, des minis, des mainframes, des terminaux, des imprimantes ou
 des appareils de stockage.



Avantages d'un réseau


Réduction des coûts


L’intérêt   est   évident   :   pouvoir   combiner   les   compétences   de   plusieurs
 personnes ou machines, partager plus aisément l’information. Partager aussi
 les équipements et donc réaliser des économies substantielles.


Sécurité


Le recours à des réseaux permet d’exercer un contrôle flexible et centralisé
 sur l’accès à des données ou équipements sensibles.


Communication mondiale


L’avantage le plus marquant est surtout cette possibilité de transmettre de
 l’information dans le monde entier quasi instantanément.


Transfert des données


Un réseau suppose trois étapes : des données, des ordinateurs pour manipuler
 ces  données   puis  une   méthode   pour   transférer   les  flux  de  données   d’une
 machine à l’autre.


On utilisera des signaux électriques de type analogiques ou digitaux.  Ces
 signaux seront transmis sur deux types de support :


 “guided   media”   où   le   signal   est   confiné   à   un   espace   défini   :   paire
 torsadée, câble coaxial, fibre optique


 “unguided media” où l’on utilise l’environnement existant pour diffuser
 de l’information par micro-ondes, rayons infrarouges, lumières, faisceau
 lumineux etc.


Il faut ensuite des périphériques capables de traiter ces signaux cartes réseau
(Network Interface Card), répéteurs, concentrateurs etc.
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LAN versus WAN


Local Area Network


Le   premier   réseau   local   revient   à   IBM   en   1974   lorsqu'il   introduit   une
 nouvelle série de terminaux capables de se connecter sur un câble commun
 en boucle. Le premier réseau réellement populaire est l'oeuvre de DataPoint
 Corporation avec son Attached Resource Computer NETwork ( ARCNET )
 Réseau Client-Serveur 


Dans   une   configuration   client-serveur,   le   système   d’exploitation   réseau
 (Novell Netware, Windows NT, Unix ) tourne sur une station serveur. Les
 utilisateurs ont accès au réseau via des machines client qui parlent au NOS
 (   Network   Operating   System   )   du   serveur   par   le   biais   d’un   protocole
 commun. Le NOS prend en charge le partage et la gestion des accès fichiers,
 la gestion mémoire, la sécurité, le planning des tâches etc. etc. Seules les
 données disponibles sur le serveur sont visibles par les machines client qui
 ne peuvent elles-mêmes partager leurs ressources. La relation client-serveur
 est purement verticale.


Réseaux Peer-to-Peer 


Dans un réseau pair à pair, chaque machine peut fonctionner comme serveur
 et   client.   Le   système   d’exploitation   réseau   est   présent   sur   toutes   les
 machines ce qui leur permet de mettre à disposition des autres imprimantes
 ou fichiers de manière horizontale.


Bon   marché,   simples   à   installer,   des   produits   comme   Personal   NetWare,
 Lantastic ou Windows 95 rendent moins de services qu’un serveur dédicacé
 et génèrent un trafic plus intense.


Wide Area Network


Un   WAN   est   généralement   utilisé   pour   interconnecter   deux   ou   plusieurs
 aires géographiques. Cette interconnexion est réalisée par le biais de lignes
 louées entre 1.544 et 2048 Mbps.


On peut distinguer un LAN d'un WAN à plusieurs critères :


 la couverture géographique


 le taux de transfert


 le taux d'erreur
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Les protocoles réseau


Universal Naming Conventions


Méthode universelle  d’accès à une ressource réseau :  \\machine\ressource.


Ex : net use d: \\client3\disquec\autoexec.bat
 IPX/SPX


Il   s’agit   d’un   protocole   conçu   par   Novell   pour   son   réseau   NetWare.   Il
 signifie   Internetwork   Packet   Exchange   /   Sequential   Packet   Exchange.


L'implémentation   par   Microsoft   du   protocole   IPX/SPX   a   été   rebaptisée
 NWLink.   IPX/SPX   est   largement   inspiré   du   protocole   Xerox   Network
 System (XNS) développé par Xerox Corp. XNS, complètement abandonné à
 ce jour était constitué de deux éléments : IDP (Internet Datagram Protocol)
 et SPP (Sequenced Packet Protocol). IPX est basé sur IDP tandis que SPX
 s'inspire de SPP.


IPX/SPX permet la détection automatique du type de frame ou des adresses
 réseaux. Il permet la connexion tant à des réseaux NetWare que NT Server.


Il est routable et permet donc la connectivité de stations séparées par des
 bridges ou routeurs. Il est nettement plus simple à administrer que TCP/IP.


Son désavantage le plus marquant est de générer beaucoup de trafic réseau
 (paquet broadcast, spoofing etc)


NETBEUI


NetBEUI signifie NetBIOS Extended User Interface. Il s’agit d’un protocole
 inventé par IBM en 1985. A l’époque, l’idée était qu’un réseau LAN devait
 être   segmenté   en   groupes   de   travail   de   20   à   200   ordinateurs   et   que   des
 passerelles devaient être utilisées pour connecter ces segments ou groupes
 entre eux. NetBEUI est apparu avec le produit PC-NET d'IBM puis le MS-
 Net de Microsoft. 


On   retrouve   le   support   NetBEUI   dans   IBM   Lan   Server,   Windows   for
 Workgroups, Windows NT Server, Microsoft Lan Manager et Windows 95
 où   il   est   surtout   intéressant   lorsqu’il   est   employé   dans   des   LANs
 départementaux ou des segments de LAN.


NETBEUI   n’est   pas   routable.   C’était   le   gros   problème   de   la   première
version de Windows for Workgroups qui empêchait deux stations de deux
segments   différents   de   communiquer   entre   elles.   Ne   pas   être   routable
signifie   l'impossibilité   de   relier   entre   eux   plusieurs   LANs   pour   créer   un
Wide Area Network (WAN). Le protocole NetBEUI Frame (NBF) construit
au-dessus de NetBEUI a été conçu pour dépasser les limites de NetBIOS
telle celle de 254 sessions simultanées.
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 peut exister au-dessus de IPX ou TCP/IP


DLC


Le protocole DLC (Data Link Control) appartient à IBM. Il est utilisé pour
 la   communication   avec   de   gros   mainframes   dans   le   cadre   du   System
 Network   Architecture   (SNA).   Dans   le   cadre   de   certains   LANs,   DLC   est
 également   utilisé   pour   la   communication   avec   des   imprimantes   de   haut
 niveau directement connectées au réseau.


AppleTalk


AppleTalk est le protocole utilisé par les ordinateurs Apple Macintosh.


Streams


Streams  est   une   spécification   de   protocole   permettant   à   un   système
 d'exploitation de supporter des protocoles émanant de tierces parties. C'est
 également le nom d'un protocole UNIX développé par AT&T en 1984 pour
 remplir le même type de rôle que les sockets. 


TCP/IP


Voir chapitre suivant
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Topologies


Boucle
 Arbre
 Anneau


Le   signal   transite   sur  un  circuit   fermé   toujours  dans  une   seule   direction.


Chaque station reçoit des données de la machine précédente et les retransmet
 à son tour jusqu’à ce que soit atteinte la machine de destination. Si le signal
 fait un tour complet et se retrouve chez l’émetteur, il est éliminé du circuit.


Chaque station émet à son tour et ne prend la main que si elle dispose d’un


“token”,   d’un   jeton   qu’elle   conserve   pour   une   période   limitée.   C’est
 évidemment  de ces deux techniques que sont inspirées le fameux  Token-
 Ring   d’IBM.  Ring  topology   is   simply   a   bus   topology   in   which   the
 terminators are eliminated and the ends of the cable connect to form a closed
 ring   (see   fig.   5.8).   In   a   ring,   each   device   connects   to   exactly   two   other
 devices,   forming   a   closed   circle.   A   physical   ring   topology   shares   the
 advantages and disadvantages of a bus. It requires less cable than the star
 but, like the bus, is difficult to troubleshoot and is subject to complete failure
 if a break occurs in the ring. FDDI runs a logical ring on a physical ring.


Token Ring runs a logical ring on a physical star
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Star topology uses a central concentrator, or hub, as illustrated by figure 5.7.


Each client is connected directly to the hub with a cable to which nothing
 else is connected. Each end of each cable run in a star is terminated, but this
 termination is internal at the hub and the client NIC.  The main advantage of
 a physical  star topology is ease of maintainability and troubleshooting. A
 cable   problem   affects   only   the   single   device   to   which   that   cable   is
 connected;  isolation problems are easier than on bus topologies. The only
 real  disadvantage  of a physical  star is that  it typically requires somewhat
 more cable and labor to install, which is a minor issue in the overall scheme
 of things. The physical star has become the topology of choice for most new
 network cabling installations


Bus


Le signal se transmet dans les deux directions à la fois sur un canal linéaire
 généralement terminé par deux résistances de terminaison. Ces terminaisons
 absorbent le signal qui n’aurait pas trouvé de destinataire.


Bus  topology,   illustrated   by   figure   5.6,   uses   a   straight   piece   of   cable   to
which clients are connected along its length, either directly or by means of
drop cables. A bus has two ends, each of which is physically terminated with
a resistor of the appropriate value, to prevent signal reflection and standing
waves. 
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 typically   uses   less   cable   than   any   other   physical   topology.   The   main
 disadvantage of a physical bus is that a break anywhere on the cable results
 in all clients being unable to communicate. 


Ethernet runs on a bus topology. The older 10Base5 and 10Base2 Ethernet
 implementations use a logical bus running on a physical coaxial cable bus.


The newer 10BaseT Ethernet implementation uses a logical bus running on a
physical UTP cable star. ARCnet also runs on a logical bus. Early ARCnet
implementations ran a physical bus on RG-62 coaxial cable. Later ones use a
logical bus running on a physical UTP star.
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Méthode de signalisation


Baseband
 Broadband



Médium


Coaxial Cable.


Coaxial   cable,   called  coax  for   short,   is  the   oldest   type   of   cable   used   in
 network installations. It's still in use and is still being installed today. Coax
 comprises   a   single   central   conductor   surrounded   by  a   dielectric   insulator
 surrounded   by   a   braided   conducting   shield   (see   fig.   5.9).   An   insulating
 sheath then covers this assemblage. Coaxial cable is familiar to anyone with
 cable television.


Coax has a lot going for it. It's a mature technology, is inexpensive, offers
 high   data   throughput,   and   is   resistant   to   electrical   interference.   These
 advantages   are   balanced   by   a   few   disadvantages.   Coax   is   difficult   to
 terminate   properly  and  reproducibly.  Because  coax  is typically  used  in  a
 physical   bus   topology,   many   connections   are   required,   increasing   the
 chances of a bad connection taking down the entire network.


The   following   three   types   of   coax   cable   are   commonly   seen   in   network
 installations:


Thick Ethernet


Alias RG-8, Ethernet Classic ou 10BASE5, il repose sur un épais câble jaune
 de 0,4 pouces de diamètre. L’ordinateur y est raccordé via un transceiver ou
 MAU. Le segment maximal est de 500 mètres.


Ethernet coax (Thick Net). The original Ethernet 10Base5 specification uses
 Ethernet coax. Ethernet coax, usually called Thick Net, is a 50-ohm cable
 about as big around as your thumb. It's inflexible and therefore difficult to
 run, and is by far the most expensive type of coax treated in this section,
 typically costing $1 or more per foot. Connections are made to Thick Net
 using piercing tap transceivers, whereby an actual hole is drilled through the
 sheath, shield, and dielectric to reach the center conductor.    Thick Net is
 most common now as a network backbone in older installations. The sole
 advantage  of Thick   Net  is that   it  allows a  maximum  cabling  run  of 500
 meters. Almost no Thick Net is being installed today. 


Thin Ethernet
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 d’un segment maximum de 185 mètres.


Thin Ethernet Thick Ethernet


Connecteurs BNC DIX


Transceivers Interne Externe


Longueur maximale câble N/A 50 mètres


Nombre max de noeuds 1024 1024


Noeuds (max par segment) 30 100


Répéteurs (max ) 4 4


Longueur max segment 185 500


Nbre max segments 3 3


Distance min entre noeuds 0.5 2.5


câble RG 58 RG 8


résistances 50 ohms 50 ohms


Ethernet 10Base2 coax (thinnet). The difficulty and expense of working with
 Thick Net resulted in the Ethernet 10Base2 specification, which uses RG-58
 coax.   RG-58  is  a   50-ohm   cable   that's   also   called  thinnet  or  Cheapernet.


Thinnet is less than a quarter inch in diameter, is flexible (and therefore easy
 to install), and typically costs 15 cents per foot. Thinnet cables terminate in a
 barrel nut connector (BNC). A thinnet network is run as a daisy chain, with
 each client using a T-connector to allow connection of one cable coming in
 to the client and another going out. The end stations have only a single cable
 with   the   other   connection   terminated.     An   Ethernet   network   running   on
 thinnet   has all  the  advantages  of Thick  Net,  except  that  maximum   cable
 length is limited to 180 meters. Thinnet cabling is still very commonly found
 connecting Ethernet clients and is still being installed new today, although
 there are better alternatives. Thinnet is also used at many sites as a backbone
 media to connect hubs and other active network components together. 


RG 62 Coax


RG-62 coax. ARCnet networks were originally installed using RG-62 coax.


RG-62 is a 93-ohm cable also used to connect some types of IBM mainframe
 devices. Except for the different impedance and types of devices it's used to
 connect, RG-62 is similar to Thick Net and thinnet cable. Like them, it must
 be terminated at each end. 


Twisted-Pair Ethernet


Alias 10BASET, il utilise la technologie du câble téléphonique. Il consiste
en deux paires de fil, donc quatre fils au total, torsadé un certain nombre de
fois   par   mètre.   On   distingue   le   Shielded   Twisted   Pair   protégé   des
interférences   électromagnétiques   par   du   cuivre   ou   de   l'aluminium   et
l'Unshielded  Twisted Pair (UTP) moins coûteux  mais moins résistant  aux
EMI ( ElectroMagnetic Interference ). 
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Shielded twisted-pair (STP) cable comprises insulated wires twisted together
 to form pairs. These pairs are then twisted with each other and enclosed in a
 sheath.   A   foil   shield   protects   the   cable   against   electrical   interference.


Depending on the type of cable, this shield may lie immediately beneath the
 sheath, protecting the cable as a whole, or individual pairs may be shielded
 from other pairs. Figure 5.10 shows the construction of a typical STP cable.


The   sole   advantage   of   STP   cable   relative   to   UTP   cable   is   the   greater
 resistance of STP cable to electromagnetic interference. STP cable is very
 expensive, typically costing from two to five times as much as equivalent
 UTP cable. IBM Token Ring was originally designed to run on STP cable,
 and that's still about the only place where you're likely to see it installed.


Most new Token Ring installations are done using UTP cable. Don't consider
 using STP cable for your network.


Unshielded Twisted-Pair Cable.


Unshielded twisted-pair (UTP) cable dominates network cabling installations
 today. Like STP cable, UTP cable is constructed from twisted pairs of wire,
 which are then in turn twisted with each other and enclosed in a sheath (see
 fig. 5.11). The UTP cable normally used for client cabling includes four such
 twisted pairs, although UTP cable is available in pair counts ranging from
 two to more than 1,000. The twist reduces both spurious emissions from the
 cable and the effects of outside electromagnetic interference on the signal
 carried   by   the   cable.   UTP   cable   is   available   in   thousands   of   varieties,
 differing   in   pair   count,   sheath   type,   signal-carrying   capability,   and   other
 respects. UTP cable used for network wiring has a nominal impedance of
 100 ohms.


UTP cable is now the de facto and de jure standard for new network cabling
 installations. It's inexpensive, easy to install, supports high data rates, and is
 reasonably resistant to electrical interference, although less so than the other
 types of cable discussed here. Typical four-pair UTP cable ranges in price
 from 3 cents to 50 cents per foot, depending on the signal-carrying capability
 of the cable and the type of sheath. Don't consider using anything but UTP
 cable for your network. Even small networks benefit from the advantages of
 UTP cable. On casual examination, a piece of UTP cable appears to be a
 simple item. Nothing is further from the truth. A quick glance at just one
 manufacturer's   catalog   reveals   hundreds   of   different   types   of  UTP   cable.


Only a few of these are appropriate for any given task, and one is probably
 exactly   right.   The   following   sections   discuss   some   of   the   variables   to
 consider when specifying UTP cable.


La longueur maximale de câble entre un hub et une carte NIC est de 100
mètres. Les hubs peuvent être placés en chaînes avec un maximum de quatre
répéteurs entre deux noeuds. 
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 à 8 et de gauche à droite représentent


Pin Number Signification


1 Output Data +


2 Output Data -


3 Input Data +


4 Réservé téléphonie


5 Réservé téléphonie


6 Input Data -


7 Réservé téléphonie


8 Réservé téléphonie


Les noms des différentes variations du standard IEEE 802.3 sont formés de
 trois arguments :


 le premier nombre désigne la vitesse du réseau en megabits par seconde


 le second argument désigne le type de transmission : baseband quand un
 seul type de signal est transmis à la fois,  broadband  quand des signaux
 mixes sont transmis simultanément.


 le dernier nombre indique la taille maximale d'un segment exprimée en
 centaines de mètres


10BASE5 signifie donc réseau à 10 mbps de type baseband maximum 500
 mètres par segment.


Quality Grades.


UTP cable varies widely in terms of how fast a signaling rate it supports and
over what distance. The terms Type, Level, and Category are used and often
misused   interchangeably.   The   IBM   Cabling   System   defines   a   variety   of
cables, each of which is designated a Type. Underwriters' Laboratories (UL)



(25)runs a LAN cabling certification plan that assigns  Level  ratings to various
 qualities   of   UTP   cabling.   The   Electronic   Industry   Association/Telephone
 Industry Association (EIA/TIA) has a similar program that rates UTP cables
 by Category.


To offer just one example, IBM Type 3 is a UTP cable used in the IBM
 Cabling   System,   and   is,   in   fact,   the   only   UTP   cable   defined   within   that
 system. Type 3 cable is intended to carry analog telephone signals and low-
 speed data traffic-1mbps and 2mbps terminal traffic and 4mbps Token Ring.


In terms of electrical characteristics and signal-carrying capability, Type 3
 cable   corresponds   roughly   to   UL   Level   2   cable.   The   lowest   Category
 assigned   by   the   EIA/TIA   system   is   Category   3,   which   is   substantially
 superior to Type 3. UL rates cable at levels 1 through 5, with levels 3, 4, and
 5 corresponding to the EIA/TIA categories 3, 4, and 5. So although you may
 hear someone refer to Category 2 cable, no such thing exists.


You can spend a long time learning everything there is to know about UTP
 cable. Fortunately, you don't need to. The EIA/TIA has developed minimum
 specifications (categories) for grades of cable appropriate for various uses.


All you have to do is pick a cable category that meets your requirements and
 your budget.


Category 3 cable (Cat 3, for short) is the minimum level you should consider
 for any new cable installation. Using the standard two pairs of the available
 four pairs, Cat 3 cable supports data rates as high as 10mbps Ethernet, and
 can be used over short runs for 16mbps Token Ring. Cat 3 can support the
 newer 100mbps technologies such as 100BaseT and 100VG-AnyLAN, but
 only by using all four pairs. Cat 3 typically costs about $60 per 1,000 foot
 spool in PVC sheathing, and about $125 per spool in plenum sheathing. Cat
 3  is  used   almost   exclusively   now   for   voice   cabling,   with   only   about   10
 percent of new data cabling being done using Cat 3.


Consider   very   carefully   before   you   decide   to   install   Category   3   cable.


Although   you   can   certainly   save   a   few   dollars   now   by   installing   Cat   3
 instead of a higher grade cable, that wire is going to be in your walls for a
 long time. In five or 10 years, you may rue the decision to install Cat 3. Do
 so only if your budget is such that using Cat 3 is your only option. Category
 4 (Cat 4) cable is obsolete. Its reason for existing was simply that it was
 marginally   better   than   Cat   3,   allowing   16mbps   Token   Ring   networks   to
 operate over greater distances than are supported on Cat 3. It's now stuck in
 the middle-not much better than Cat 3 and not much cheaper than Cat 5.


Don't consider Category 4 cable for your network.


Category   5   (Cat   5)   cable   is   the   cable   of   choice   for   most   new   network
 installations. Cat 5 cable supports 100mbps data rates using only two pairs,
 and offers the potential  for carrying  data  at  gigabit  rates.  Cat  5 typically
 costs about $130 per 1,000 foot spool in PVC sheathing, and about $350 per
 spool in plenum sheathing. About 80 to 85 percent of all new data cabling
 installed is done using Cat 5 cable. The huge demand for Cat 5 cable has
 resulted in the manufacturer of the sheathing material being unable to meet
 demand, particularly for the plenum variety, so Cat 5 cable can be hard to
 come by.


For flexibility, some organizations have gone to the extent of specifying Cat
5 cable for all their cabling, including voice. You should specify Cat 5 cable
for your network. Because the majority of the cost to run cable is in labor,
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 than Cat 3. This additional cost can easily be justified for most organizations
 by the additional  flexibility Cat 5 offers over the 15- to 25-year life of a
 typical cabling plant.


Fibre Optique


Fiber-optic cable (usually called fiber) has become increasingly common in
 network   installations.   Just   a   few   years   ago,   fiber   was   an   esoteric   and
 expensive technology. Although fiber-optic cable was initially positioned for
 use as a network backbone, most networks continued to use coax to carry
 backbone  traffic.   Fiber   itself   was  expensive,   the   active   components  were
 costly   and   in   short   supply,   and   even   something   as   simple   as   putting   a
 connector on a fiber-optic cable was a difficult  and expensive process. In
 recent   years,   large   reductions   in   the   cost   of   the   fiber   media   itself,
 improvements   in   the   means   used   to   terminate   it,   and   the   widespread
 availability   of   inexpensive   fiber-based   active   network   components   have
 made fiber-optic cable a realistic alternative for use as a network backbone.


Fiber-optic cable offers the highest bandwidth available of any cable type. It
 has   very   low   signal   attenuation,   allowing   it   to   carry   signals   over   long
 distances.   The   complete   absence   of   crosstalk   allows   multiple   high-
 bandwidth   links   to   exist   within   a   single   sheath.   Fiber-optic   cable   is
 completely immune to electromagnetic interference and conversely, because
 it doesn't radiate, is secure against eavesdropping.


Fiber-optic cable is much smaller in diameter and lighter than copper cables
 capable of carrying the same bandwidth, and is therefore easier to install.


Lastly, because many fiber-optic cables have no metallic components, they
 are electrical insulators and can therefore be used to link buildings without
 concerns about lightning protection and grounding issues.


Set against all these advantages are a few disadvantages. The installed cost
 of fiber-optic  cable  is still  somewhat  higher  than that  of copper,  and the
 active network components designed to work with it also cost more. Also,
 fiber-optic   cable   is   typically   more   fragile   than   copper   cable,   requiring
 careful   attention   to   bend   radii   limits   and   handling   requirements   during
 installation.



Méthode d'accès


Media access methods are addressed primarily in the second layer, or data-
 link layer, with some overlap into the first, or physical layer. The data-link
 layer is the subject  of an Institute for Electrical  and Electronic  Engineers
 (IEEE) standard.


The IEEE is a standards body that codifies and publishes official standards
 documents. Among these standards are the IEEE 802 series, which cover
 media access methods for local area networks and other related issues. The
 IEEE develops these standards in cooperation with various industry bodies.


When   a   standard   is   adopted   and   promulgated,   all   manufacturers   of
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 with the standard in question. This is why, for example, you can freely mix
 different manufacturers' Ethernet cards and be assured that they'll all talk to
 each other properly.


ARCnet


One of the oldest media access methods still in use is ARCnet. Developed in
 1977 by DataPoint Corporation, ARCnet (for Attached Resource Computer
 Network)   was   deservedly   popular   in   the   early   and   mid-1980s.   Its
 combination of simplicity, low cost, and reasonable performance made it a
 good choice at a time when Ethernet was extremely expensive and Token
 Ring didn't yet exist.


Thousands of Novell NetWare 2.x networks were installed using ARCnet,
 many of which are still running today. ARCnet is an obsolete media access
 method. If you happen to have an ARCnet network in place, you may choose
 to   run   a   Windows   NT   server   on   it.   Otherwise,   you   shouldn't   consider
 ARCnet.


Token Ring


Introduced by IBM in 1986, Token Ring has a lot going for it, balanced by a
 few negatives. Token Ring is fast, reliable, and well supported by IBM in
 both   the   PC   and   mainframe   environments.   Balanced   against   this   are   the
 following factors:


 Token Ring is extremely expensive when compared with Ethernet
 alternatives. The price of one name-brand Token Ring card can buy
 between   three   and   five   name-brand   Ethernet   cards.   This   cost
 disparity holds true across the range of networking hardware you
 need, such as hubs, routers, and so forth. 


 Token Ring hasn't achieved wide industry acceptance, due initially
 to   IBM's   restrictive   licensing   policies   and   subsequently   to   the
 market dominance of Ethernet. As a result, your choice of network
 interface   cards   (NICs)   and   other   active   network   components   is
 restricted to only a handful of vendors with Token Ring, whereas
 with Ethernet you can choose among scores of vendors. 


Like ARCnet, Token Ring uses a token-passing access method, but with a
somewhat  different  mechanism.  In Token  Ring,  a station with data  to be
transmitted first waits for an idle token. It changes the status of the token to
busy (called a burdened busy token), appends a destination address, attaches
data to the token, and passes the burdened busy token to the next station in
the ring. Each station functions in Token Ring as a unidirectional repeater,
receiving data from the downstream station, regenerating it, and passing it to
the upstream station. This next station regenerates the burdened busy token
and passes it to the next station in sequence. This process continues until the
burdened busy token reaches its destination. At the destination, the recipient
extracts the data from the token and sends an acknowledgment (ACK) to the
originating station. On receipt of this ACK, the originating station generates
an idle token and passes it to the next station. Figure 5.1 illustrates a token
passing between four computers in the ring.
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 designated an active monitor. The responsibility of this station is to monitor
 the   ring   for   out-of-norm   conditions,   including   the   absence   of   a   token,   a
 damaged   token,   or  multiple   tokens  coexisting.   When  such  a   condition   is
 found, the active monitor corrects the problem and returns the ring to normal
 operating conditions.


Token   Ring   uses   a   star-wired   ring   topology   in   which   each   station   is
 connected by an individual cable run to a concentrator called a multistation
 access unit  (MAU). Token Ring originally operated on 150-ohm shielded
 twisted-pair (STP) cable arranged in a star-wired ring with data throughput
 of 4mbps. Newer Token Ring equipment can operate on unshielded twisted-
 pair (UTP) cable and fiber-optic cable,  as well as the original  STP cable.


The throughput has also been upgraded to 16mbps. Many newer Token Ring
 components can operate at either 4mbps or 16mbps to ease transition from
 the  older technology to the newer.  A ring must be exclusively  4mbps or
 16mbps; the two speeds can't coexist on the same ring.


Token Ring, including its enhancements, has been adopted as standard 802.5
 by   the   IEEE.   Its   market   share   is   second   only   to   Ethernet,   although   the
 growth of new Token Ring networks has slowed as Ethernet has increased its
 dominance. Although large numbers of Token Ring networks are installed,
 Token  Ring  remains   in essence  a  niche  product.   It's  primarily   limited   to
 exclusive IBM shops and to those locations with a need to interconnect their
 networks   to   IBM   minicomputers   and   mainframes.   Although   IBM's
 commitment to Token Ring remains strong, even IBM has been forced to
 bow to market realities and begin offering Ethernet as an option.


Ethernet


Ethernet a été développé par un consortium de sociétés incluant Digital, Intel
 et Xerox. Etymologiquement, le terme ether se réfère chez les anciens Grecs
 au médium qui remplit les couches supérieures du ciel et de l'espace. Réalisé
 à la fin des années 70, il est devenu un standard au début des années 80 avec
 la mise sur pied du groupe de travail IEEE 802.3.


Invented by Bob Metcalfe in 1973 and developed as a commercial product
 by Digital Equipment Corporation, Intel, and Xerox (DIX), Ethernet is the
 media access method of choice for most new networks being installed today.


Ethernet is inexpensive, performs well, is easily extensible, and is supported
 by   every   manufacturer   of   network   equipment.   Ethernet   has   become   the
 networking standard by which all others are judged.


Ethernet   is   based   on   a   contention   scheme   for   media   access   known   as
 CSMA/CD,   or   Carrier   Sense   Multiple   Access   with   Collision   Detection.


Carrier Sense  means that each Ethernet  device  on the network constantly
monitors the carrier present on the cable and can determine when that carrier
is idle and when it's in use. Multiple Access means that all Ethernet devices
on   the   cable   have   an   equal   right   to   access   the   carrier   signal   without
obtaining  prior  permission.  Ethernet  is  called  a  baseband  system  because
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 Detection  means   that   if   two   or   more   Ethernet   devices   transmit
 simultaneously and thereby corrupt all the data, the collision is detected and
 is subsequently corrected.


Unlike token-based schemes, any Ethernet  station is permitted to transmit
 any time it has data to be sent. When a station needs to transmit, it first
 listens to make sure that the carrier is free. If the carrier is free, the station
 begins transmitting the data.


The original Ethernet specification, referred to as 10Base5, operated on 50-
 ohm thick coaxial cable in a bus topology with a data throughput of 10mbps
 and a maximum segment length of 500 meters. Concerns about the cost and
 difficulty   of   working   with   thick   coax   cable   brought   about   the   10Base2
 specification, which runs the same data rate over thinner and cheaper RG-58
 coaxial cable, but limits segment length to only 180 meters. 10Base2 also is
 called thin Ethernet or thinnet. Figure 5.2 illustrates 10Base2 cabling to two
 Ethernet NICs.


With the introduction of the 10BaseT specification, Ethernet was extended
 from the original physical bus topology to a physical star topology running
 on   inexpensive   UTP   cable,   again   with   a   data   rate   of   10mbps.   Unlike
 10Base2,   10BaseT   requires   a   hub   (described   later   in   the   "Simple   Hubs"


section) to interconnect more than two PCs (see fig. 5.3). You can create a
 two-PC 10BaseT network with a special cross-connect cable. 10BaseT uses
 RJ-45   modular   connectors,   shown   in   figure   5.4,   which   were   originally
 designed for commercial telephone applications.


Frames Ethernet


On parle de "frames" pour désigner les données au niveau de la couche 2
 OSI "Data Link Layer" par opposition aux "paquets" de la couche 3.   Un
 frame Ethernet est composé d'une en-tête, des données elles-mêmes et d'un
 checksum  (  CRC ou Cyclic  Redundancy   Check).   Dans une  configuration
 Novell, il est par exemple nécessaire de distinguer quatre types de frames
 Ethernet :


 Ethernet_802.3 le frame  Ethernet  brut original. C'est le type par
 défaut pour NetWare 2.x et 3.x


 Ethernet_802.2 le   frame   Ethernet   supportant   correctement   les
 spécifications IEEE 802.2 et 802.3.


 Ethernet_II la   seconde   révision   du   standard   Ethernet   utilisé
 intensivement dans la communauté Internet pour son support TCP/IP


 Ethernet_SNAP spécification Ethernet étendue pour le support de
 larges réseaux. SNAP signifie Sub Net Access Protocol.


High-Speed Ethernet Variants


As   the   load   on   an   Ethernet   cable   increases,   the   number   of   collisions
increases   and   the   cumulative   throughput   begins   to   fall.   The   traditional
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 multiple   segments   by   using   bridges,   which   are   described   later   in   the


"Bridges"   section.   The   use   of   bridges   to   create   additional   segments
 essentially   breaks   the   network   into   multiple   neighborhoods.   Local   traffic
 within   a   neighborhood   is  kept   local,   and   only   traffic   that   needs   to  cross
 segment boundaries does so.


To address these perceived Ethernet performance problems, three contending
 high-speed challengers have arisen. The first, Full Duplex Ethernet, doubles
 bandwidth to 20mbps. The remaining two, 100BaseT and 100VG-AnyLAN,
 compete at the 100mbps level. All these competitors propose to achieve their
 bandwidth increases using existing cable in at least one of their variants.


Full Duplex Ethernet.


Full Duplex Ethernet is one recent scheme for increasing bandwidth beyond
 the 10mbps available  with standard Ethernet.  An Ethernet  device  may be
 transmitting or receiving, but it can't do both simultaneously. Full Duplex
 Ethernet   devices,   on   the   other   hand,   transmit   and   receive   data
 simultaneously, thereby doubling effective bandwidth to 20mbps.


Full Duplex Ethernet  devices are designed to work on 10BaseT networks
 using UTP cabling, and achieve their higher data rates simply by placing
 data   on  the   transmit   pair   and   receive   pair   simultaneously.   Although   Full
 Duplex Ethernet can coexist with standard 10BaseT Ethernet on the same
 cabling   system,   implementing   Full   Duplex   Ethernet   requires   that   NICs,
 hubs, bridges, routers, and other active network components be upgraded or
 replaced to support it.


Full   Duplex   Ethernet   is   likely   to   disappear   as   superior   high-speed
 alternatives   become   available   to   replace   it.   Don't   consider   it   for   your
 network.


100BaseT.


Of the two competing 100mbps proposed standards, 100BaseT was first out
 of the starting gate. 100BaseT remains conceptually close to Ethernet roots,
 using CSMA/CD media access combined with one of two signaling methods.


100BaseT   signaling   combines   CSMA/CD   and   FDDI   Physical   Layer
 specifications and runs on two pairs of a Category 5 cable. 100BaseT can
 also run on STP or fiber. The 4T+ signaling method runs CSMA/CD on four
 pairs of Category 3 cable.


At the data-link layer, the major change involves timing. CSMA/CD-based
 systems   function   on   the   assumption   that   all   collisions   are   detected.   The
 maximum cabling length in an Ethernet network is limited by Round Trip
 Delay (RTD) time. The RTD of the entire network must be small enough
 that the two devices located farthest from each other can detect a collision in
 progress. The much higher signaling speed used by 100BaseT means that
 such collisions are present on the cable and detectable for a much shorter
 span. As a result, the maximum end-to-end cabling length for a 100BaseT
 network is 250 meters, or one-tenth that of a 10BaseT network.


100VG-AnyLAN.



(31)The   second   of   the   100mbps   proposed   standards   is   100VG-AnyLAN.


Although   it's   often   considered   to   be   an   extended   version   of   Ethernet,
 100VG-AnyLAN   is   really   not   Ethernet   at   all.   It   replaces   Ethernet's
 CSMA/CD   media   access   method   with   a   demand-priority   method   more
 similar   conceptually   to  that   used   by   Token   Ring,   although   access   to   the
 cable is arbitrated by a centralized controller rather than by possession of a
 token. In fact, the 100VG-AnyLAN specification permits using Token Ring
 frames as well as Ethernet frames.


100VG-AnyLAN is named for a composite of its 100mbps transmission rate,
 its capability to run on four pairs of Category 3 Voice Grade (VG) cable, and
 its support for both Ethernet and Token Ring frame types. 100VG-AnyLAN
 also can be run on two pairs of Category 5 cable, on STP, and on fiber.


With 100VG-AnyLAN, all stations constantly transmit an IDLE signal to the
 hub. When a station has data to transmit, it sends a request to transmit to the
 hub. When a request arrives at the hub, the hub transmits an incoming (INC)
 signal to the other stations. These stations then cease transmitting the IDLE
 signal, which frees the line for traffic. After the hub receives the frame from
 the source station and forwards it to the destination, it sends an IDLE signal
 to all stations that didn't receive the frame, and the cycle begins again.


A request can be either a Normal Priority Request (NPR) or a High Priority
 Request (HPR). An NPR arriving at the hub is serviced immediately if no
 HPRs are outstanding. HPRs are always given initial priority in processing
 over NPRs. However, if HPRs exist when an NPR arrives at the hub, a timer
 is started on the NPR. After a certain period passes, the NPR is promoted to
 an  HPR and  processed.  This priority-demand   system  allows high  priority
 traffic   such   as   real-time   video   and   audio   frames   to   be   processed
 isochronously.


The   major   drawback   to   100VG-AnyLAN   is   that   the   complexity   and
 processing   power   required   at   the   hub   is   similar   to   that   required   for   a
 switching hub but doesn't provide the benefits of switching. For the cost of
 the   required   100VG-AnyLAN   network   cards   and   hubs,   you   can   instead
 install switched Ethernet with much less effort and superior results.


Other High-Speed Media Access Methods


Several  other high-speed Ethernet  alternatives exist. Each of these has, at
 one   time  or  another,  been   proposed   as a  desktop  standard,  and  each  has
 failed to become such a standard because of the high cost of NICs and hub
 ports.   As   a   result,   each   has   been   largely   relegated   to   use   in   network
 backbones.


Fiber Distributed Data Interface (FDDI).


Developed   by   the   ANSI   X3T9.5   Committee,   the   FDDI   specification
 describes a high-speed token-passing network operating on fiber-optic cable
 (see fig. 5.5). In its original incarnation, FDDI was intended to operate on
 dual   counter-rotating   fiber   rings  with  a   maximum  of  1,000  clients   and   a
 transmission rate of 100mbps. FDDI can support a large physical network.


Stations can be located as far as 2 kilometers apart, and the total network can
span  200   kilometers.  Like   Token   Ring,   FDDI is  deterministic   and   offers



(32)predictable   network   response,   making   it   suitable   for   isochronous
 applications such as real-time video or multimedia.


Two   classes   of   FDDI   stations   exist.   Class   A   stations,   also   called  dual-
 attached stations, attach to both rings using four fiber strands. This offers
 full redundancy, because failure of one ring simply causes traffic to shift to
 the   other,   allowing   communication   to   continue   uninterrupted.   Class   B
 stations, also called  singly  attached  stations, connect  only to the primary
 ring and do so via a star-wired hub. During a ring failure,  only Class A
 stations participate in the automatic ring reconfiguration process.


FDDI is commonly seen in network equipment rooms, providing the network
 backbone used to link hubs and other active network components. FDDI to
 the client is rarely seen, appearing primarily in U.S. government and large
 corporate  locations, where the resistance  of fiber-optic cable to electronic
 eavesdropping outweighs the large additional cost of installing FDDI.


Copper Distributed Data Interface (CDDI).


The   FDDI   specification   actually   makes   provision   for   two   physical-layer
 Physical Media Dependencies (PMDs). Traditional FDDI operates on a fiber
 PMD.   CDDI,   more   properly   referred   to   as   Twisted-Pair   Physical   Media
 Dependent (TP-PMD), is exactly analogous to FDDI, but runs on Category 5
 UTP cable rather than fiber.


The   high  cost   of buying  and  installing   fiber-optic   cable  was the   original
 motivation for the development of TP-PMD. As fiber installation costs have
 decreased   dramatically,   the   justification   for   TP-PMD   has   become   more
 difficult due to other advantages of fiber-optic cable. By its nature, fiber-
 optic cable doesn't generate electrical interference, nor is it subject to being
 interfered with. Also, because FDDI is often used to link separate buildings
 on a campus, the fact that fiber is an electrical insulator allows you to use it
 without considering issues such as lightning protection and building grounds.


Don't consider using TP-PMD in your network.


Asynchronous Transfer Mode (ATM).


ATM competes with FDDI for the network backbone. Although it's usually
 thought of as running at 155mbps on fiber media, ATM hardware is in fact
 available running at data rates ranging from 1.544mbps T1 through IBM's
 25mbps   implementation   up   through   the   telephone   company's   OC-48
 multigigabit-per-second   rates   and   on   various   media,   including   fiber-optic
 cable and unshielded twisted pair. Although ATM to the desktop has from
 time to time been proposed as a standard, the extremely high cost of ATM
 adapters   and   hub   ports   has   limited   ATM   to   use   as   a   network   backbone
 technology.


ATM is defined at the physical and data-link layers of the OSI Reference
Model.   It's   a   high-bandwidth,   low-latency   transmission   and   switching
methodology similar in concept to traditional packet-switching networks. It
combines   the   high   efficiency   and   bandwidth   usage   of   packet-switching
networks   with   the   guaranteed   bandwidth   availability   of   circuit-switching
networks. ATM uses fixed-length 53-byte cells, each of which contains 48



(33)bytes of data and 5 bytes of header information. Fixed cell length reduces
 processing overhead and simplifies the design and construction of the very
 high-speed switches required for ATM speeds.


The   speed   and   switching   capabilities   of   ATM   were   major   factors   in   its
 selection by the ITU (formerly CCITT) as the methodology of choice for
 broadband   Metropolitan   Area   Networking.   ATM   is   a   demand-priority
 isochronous   technology,   and   therefore   suitable   for   real-time   applications
 such as voice, video, and multimedia.


Listener/talker


Carrier Sense Multiple Access with Collision Detection (CSMA/CD) 
 Carrier Sense Multiple Access with Collision Avoidance (CSMA/CA) 
 Passage de jeton



Standards IEEE 802 Composants matériels


Cartes réseaux


Choisissez  de préférence  des cartes  réseaux  16 bits ou mieux encore  des
cartes PCI. Donnez la préférence à des cartes qui peuvent être configurées
par soft et non par jumpers. Les grands standards du marché sont les cartes
3COM Etherlink, les cartes compatibles NE2000, les cartes SMC ex Western
Digital. Les cartes 3Com sont autoconfigurables sous Windows 95 en mode
plug & play.



(34)Répéteurs


Ils sont utilisés pour étendre la distance à travers laquelle un signal réseau
 peut être transporté. Au fil de son voyage, le signal s’atténue et se dégrade.


Le   rôle   du   répéteur   est   de   recevoir   le   signal   en   fin   de   course   et   de   le
 reconstituer   à   son   ampleur   originale.  Repeaters   are   used   to   clean   up,
 amplify, and rebroadcast a signal, extending the distance that the signal can
 be run reliably on a particular type of cable. They function exclusively at the
 physical layer of the OSI Reference Model. Repeaters are media-dependent
 and   protocol-independent.   As   purely   electrical   devices,   repeaters   are
 unaware   of   the   content   of   the   signals   that   they   process.   They   simply
 regenerate the signal and pass it on. Figure 5.12 illustrates, in the context of
 the OSI Model, a repeater between two network segments. Local repeaters
 are used to extend signaling distance within the confines of a LAN. Remote
 repeaters are used to extend a LAN segment, often by means of fiber-optic
 cable,   to   a   remote   location   without   requiring   installation   of   a   bridge   or
 router. The clients at the remote site appear logically to be on the same local
 segment   as that  to  which  the  remote  repeater  is  attached.  Hubs,  bridges,
 routers,  gateways,  and all  other  active  network components include  basic
 repeater functionality. Use stand-alone local repeaters as needed to manage
 cable   length   limitations   within   your   network,   or   to   extend   your   LAN   to
 remote locations that don't justify installation of a bridge or router.


Les fonctions d'un répéteur sont :
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