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LAN Applications (1)

e Personal computer LANs
—Low cost
—Limited data rate

e Back end networks

—Interconnecting large systems (mainframes and large
storage devices)
e High data rate
High speed interface
Distributed access
Limited distance
Limited number of devices
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LAN Applications (2)

e Storage Area Networks
— 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
— Reliability
— Capacity
— Cost

Storage Area Networks
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(a) Server-based storage (b) Storage area network
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LAN Architecture

Topologies
Transmission medium
Layout

Medium access control

Topologies

e Tree

e Bus

—Special case of tree
e One trunk, no branches

Ring
Star
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LAN Topologies
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Bus and Tree

e Multipoint medium
e Transmission propagates throughout medium
e Heard by all stations

— Need to identify target station
e Each station has unique address

e Full duplex connection between station and tap
— Allows for transmission and reception

e Need to regulate transmission
— To avoid collisions

— To avoid hogging
e Data in small blocks - frames

e Terminator absorbs frames at end of medium

» Tree a generalization of bus
— Headend connected to branching cables
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Ring Topology

e Repeaters joined by point to point links in closed
loop
—Receive data on one link and retransmit on another
—Links unidirectional
—Stations attach to repeaters

e Data in frames
—Circulate past all stations
—Destination recognizes address and copies frame
—Frame circulates back to source where it is removed

e Media access control determines when station
can insert frame
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(a) C transmits frame
addressed to A

(b) Frame is not addressed
to B; B ignores it

(c) A copies frame

Frame
Transmission
R i ng LAN returning frame

Star Topology

e Each station connected directly to central node
—Usually via two point to point links

e Central node can broadcast
—Physical star, logical bus
—Only one station can transmit at a time

e Central node can act as frame switch
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Choice of Topology

Reliability
Expandability
Performance

Needs considering in context of:
—Medium

—Wiring layout

—Access control
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Bus LAN
Transmission Media (1)

e Twisted pair
—Early LANs used voice grade cable
—Didn’t scale for fast LANs
—Not used in bus LANs now
e Baseband coaxial cable
—Uses digital signalling
—Original Ethernet
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Bus LAN
Transmission Media (2)

e Broadband coaxial cable
— As in cable TV systems
— Analog signals at radio frequencies
— Expensive, hard to install and maintain
— No longer used in LANs
e Optical fiber
— Expensive taps
— Better alternatives available
— Not used in bus LANs

e All hard to work with compared with star topology twisted pair

e Coaxial baseband still used but not often in new
installations
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Ring and Star Usage

e Ring
—Very high speed links over long distances
—Single link or repeater failure disables network
e Star
—Uses natural layout of wiring in building
—Best for short distances
—High data rates for small number of devices
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Choice of Medium

e Constrained by LAN topology
e Capacity

 Reliability

e Types of data supported

e Environmental scope
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Media Available (1)

» Voice grade unshielded twisted pair (UTP)
—Cat 3
—Cheap
—Well understood
—Use existing telephone wiring in office building
—Low data rates
e Shielded twisted pair and baseband coaxial
—NMore expensive than UTP but higher data rates
» Broadband cable
—Still more expensive and higher data rate

18




Media Available (2)

» High performance UTP

— Cat 5 and above

— High data rate for small number of devices

— Switched star topology for large installations
e Optical fiber

— Electromagnetic isolation

— High capacity

— Small size

— High cost of components

— High skill needed to install and maintain
* Prices are coming down as demand and product range increases
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Reading

e Chapter 15, Stallings’ book
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