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15.2 

15-1   CONNECTING DEVICES 

In  this section, we divide connecting devices into five 

different categories based on the layer in which they 

operate in a network. 

¸Passive Hubŝ ̃ 

¸Active Hubŝ ̃ 

Bridgeŝ ̃ 

¸Two-Layer Switcheŝ ԋ ֜ ̃ 

¸Routerŝ ̃ 

¸Three-Layer Switcheŝ ҈ ֜ ̃ 

¸Gatewayŝ ῏̃ 

Topics discussed in this section: 
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Figure 15.1  Five categories of connecting devices 
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A passive hub is just a connector. 

Note 

¸ ҩ ̆ Ҍ №
 

¸ Ҭ̆ ѿҩ Ҍ
Ḥ ‖ ̆ ‖  
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Figure 15.2  A repeater connecting two segments of a LAN 
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Figure 15.3  Function of a repeater 
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A repeater connects segments of a LAN. 

Note 

¸Ҭ ֽ ᵬ  

¸Ҭ  

¸Ҭ Ҍ ңҩ ̆
ѿ ңҩ№  

¸Ҭ ѿ ̆ ⱬ 

A repeater forwards every frame;  

it has no filtering capability. 
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A repeater is a regenerator,  

not an amplifier. 

Note 

¸Ҭ Ῥ ̆Ҍ  
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A active hub is actually a multipart 

repeater 

Note 

¸ ԍ Ҭ 

¸  

¸ ץ Ҋ ᶏ ̂ ̃ 
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Figure 15.4  A hierarchy of hubs 
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A bridge has a table used in  

filtering decisions. 

Note 

¸ ᵬ  

¸ᵬҹ ̆ ⌠ Ḥ  

¸ᵬҹ ̆ ץ
MAC Ȃ 

¸ ΐ ᵬ ̆  

¸ ΐ ѿҩ ᵬ ‗  
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Figure 15.5  A bridge connecting two LANs 
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A bridge does not change the physical 

(MAC) addresses in a frame. 

Note 

¸ Ҍ Ҭ MAC  

¸ ῃҌ  

¸ 802.1d ԅ ‰ 

¸ ѿҩ׆ ⌠ ѿҩ  

¸ ӟ Ҭ ̆ ꜚ  

¸ ᾧ (Loop)  
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Figure 15.6  A learning bridge and the process of learning 
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Figure 15.7  Loop problem in a learning bridge 
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Figure 15.8  A system of connected LANs and its graph representation 
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Figure 15.9  Finding the shortest paths and the spanning  

                          tree in a system of bridges 
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Figure 15.10  Forwarding and blocking ports after using spanning  

                            tree algorithm 
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Figure 15.11  Routers connecting independent LANs and WANs 



ң ֜ (two-layer switch) 
Â ֜ (switching hub) ҕԍ1990 ̆

Ȃ 

Â ֜ ѿ ң ֜ ҈ ֜  

Â ң ֜ ѿҩ ғ  
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Layer 2 Switch Benefits 

Â No change to attached devices to convert bus LAN or 
hub LAN to switched LAN 

Â For Ethernet LAN, each device uses Ethernet MAC 
protocol  

Â Device has dedicated capacity equal to original LAN 
Â Assuming switch has sufficient capacity to keep up with all 

devices 

Â For example if switch can sustain throughput of 20 Mbps, each 
device appears to have dedicated capacity for either input or 
output of 10 Mbps 

Â Layer 2 switch scales easily 
Â Additional devices attached to switch by increasing capacity of 

layer 2  



Types of Layer 2 Switch 

Â Store-and-forward( Ữ- ) switch 
Â Accepts frame on input line  

Â Buffers it briefly,  

Â Then routes it to appropriate output line  

Â Delay between sender and receiver 

Â Boosts integrity of network  

Â Cut-through( ) switch 
Â Takes advantage of destination address appearing at beginning 

of frame 

Â Switch begins repeating frame onto output line as soon as it 
recognizes destination address 

Â Highest possible throughput  

Â Risk of propagating bad frames 
Â Switch unable to check CRC prior to retransmission 
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VLAN Ḥ 
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ҩVLANѿҩ  
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