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Chapter 1

Introduction and Design Requirements
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What is a Network? as,.adl 2l

Management view &;la) ,lai 4 >9 ©

Technical view da5 ,lasd>g ®

Ball 3ub e Gumiy bugzll @IS

Good networks do not happen by accident.
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Communications/Protocols :4gawll Jal 4>
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® TCP/IP (Internet/Windows NT)
® |PX/SPX (Novell Netware 4)
" AppleTalk

" ATM, MPLS
®  Other Network OS
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Traditional Network Design
* Based onasetof general rules: Traditional 80/20 rule

* 80 percent of the traffic on a given network segment should be local
(destined for a target in the same workgroup)

* and not more than 20 percent of the network traffic should need to move
across a backbone (to enterprise servers, Internet, remote sites, other
subnets (more coming)

12
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Some Networking Issues

LAN, MAN and WAN

Switching and routing

Technologies: Ethernet, FDDI, ATM ...
Wireless/Mobile networking
Internetworking

Applications

Service quality

Security concerns
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Reliability Business Growth
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Design goals
* Good designs should:
* Deliverservices requested by users
* Deliver acceptable throughput and response times
* Be within budget and maximise cost efficiencies
® Bereliable
* Be expandable without major redesign

* Be manageable by maintenance and support staff

* Be well documented
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Design Approaches

* Two typical methods

® Traditional analytic design

® Building block approach

* Both use a similar iterative approach
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Network Devélgpment Life Cycle
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Network Design and Implementation Cycle

Analyze
Requirements

Develop
Logical Design

Monitor and
Optimize Network
Performance

Develop
Physical Design

Implement and
Test Network

Test, Optimize
and Document
Design
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Recent Business Priorities
* Mobility
¢ Security

* Resiliency (fault tolerance)
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LAN: Local Area Network
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The Internet, Intranets, & Extranets

* Internet: LANs, WANSs, and individual devices connected via TCP/IP software

® The Web: Collection of resources accessed over the Internet; specific addressing
scheme

® Intranet: private net accessible to internal users
® Extranet: intranet extended to include some external users

® Virtual Private Network: uses public network as if it is private

25 https://manara.edu.sy/
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What is a LAN?

® Local Area Network

* Two or more computers connected so they can exchange data
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What is a LAN?

Router/Firewall
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LAN Applications (1)

® Personal computer LANs
®* Low cost

® Limited data rate

® Back end networks
* Interconnecting large systems (mainframes and large storage devices)
* High datarate
* High speed interface
* Distributed access
® Limited distance

® Limited number of devices
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Separate network handling storage needs
Detaches storage tasks from specific servers
Shared storage facility across high-speed network
Hard disks, tape libraries, CD arrays

Improved client-server storage access

Direct storage to storage communication for backup

* High speed office networks

Desktop image processing

High capacity local storage

® Backbone LANs

Interconnect low speed local LANs

LAN Applications (2)

* Reliability
* Capacity
* Cost
52 https://manara.edu.sy/
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Storage Area Networks
Server ! ! Server Server Server
Storage Devices Storage Devices
Mainframe Server Mainframe Server
(a) Server-based storage (b) Storage area network
53
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P2P or Client-Server?
® AP2P (Peer-to-Peer) LAN has no file server to control the LAN
* Cheap a5
*® Easytosetup

® Must trust users

® Small number of users
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Client-Server

® Has afile server at the heart of the LAN

* Server runs the NOS (Network
Operating System) which controls LAN
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LAN Design Goals
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Gather & establish ausrad) oldlase e Tolezel asatd| calual Ll pees ®
design goals based on user requirements
Determine data traffic patterns Juazudl § lliSy Jledl wldaall 385 baos dyums @
now & in the future
Define Layer 1, dawlgll/adell aSadl ulaas cliS 3 962 1 cladall 33l dyuxs @
2, & 3 devices & the LAN/WAN topologies
Document physical 45bxalls dabill A adl 3adasy dodas Dlghhs 34845/ armgs @

& logical network implementation
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Topology
® The logical (idealised) shape of the wiring. You only need to know STAR.

{PNLA

Ring
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LAN bits
Summary
* Cables
® Switches

® Routers, modems

WAPs

® Printers

® |[nternet connections
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Components of LAN Design

LAN Al peasal die Olwcelly Ladsl com Jalse sue s >
Function and placement of servers ciloasell aus95 oSy dagdsy ™
Collision Detection & Contention &_c}Lzll-méL;.ﬂl/ﬁgL‘Ale Sliis) =
Segmentation 53.;;1]1-&?4.5_:_‘\ u

Bandwidth vs. broadcast domains aladl ol vs dajll (o pe c¥lze ™

5lge dullad e 4355 &lg administrator AS5ad) yaie L @Sty &1 s Lt (2 Jalgall sia >
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Function and Placement of Servers
Switch 1 Switch 2

Domain E-mail Print Database Workstation Workstation Workstation Workstation
Cortroller Server Server server
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Function and Placement of Servers
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Function and Placement of Servers  ,u_ail
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Segmentation & Broadcast Domains
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Segmentation & Broadcasts Domains
® Layer 2 devices segment collision domains

® Layer 3 devices segment broadcast domains

Routers
Layer 3 addressing

Network Layer

Segment 1 Segment 2

LAN switchesg@iise==s - Data link Layer

Network media
type, hubs,

repeaters Physical Layer
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Segmentation & Broadcasts Domains
+  Abandwidth domain is shared by all devices on a single switched port
v Synonymous with collision domain
v Token ring bandwidth domain is a single ring
v Bandwidth domain related to one port on a bridge or a switch

+  Abroadcast domain is shared by all devices on a single router interface

v" Broadcast domain related to one port on a router

Broadcast
Domain

Bandwidth
Domain
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