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Lecture 11 
Manchester encoding 

 
Transition in the middle; 0 : high to low, 1 : low to high  

(Example) IEEE 802.3 base-band system, with high: +0.85 V, low: -0.85V 

Differential Manchester encoding 

 
Transition in the middle, and also at the start; transition for 0, and no transition 
for 1. 

 

Better noisy immunity, but more complex.  

  

Comparison of 802.3 and 802.5

 

802.3 

 

Simple algorithm 

 

Low delay at low load 

 

Analog components (carrier sensing and collision detection circuits) 

 

Substantial overhead for a short frame : min frame size = 64 bytes 

 

Probabilistic (inappropriate for real-time work); no priority scheme 

 

Low throughput at high load 
802.5 

 

utomatic detecting and eliminating failure: possible by using wire center. 

 

Supports short frames and also arbitrarily large one, limited by THT. 

 

Priority scheme in reservation base. 

 

igh throughput at high load. 

 

Use of the centralized monitor station. 

 

igh delay at low load.  

Bridges  
LANs can be connected by devices called bridges, which operate in the data link 

layer. We need to emphasize on this statement that bridges operate at the data link layer, 
another meaning is that, bridges don t examine the network layer header and thus easily 
copy and forward the packets.  

We generally find in a big organization or in a University campus lot of LANs. 
These LANs need to be interconnected, and thus we require bridges, so bridges form an 
indispensable part of network.  
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Below are the five reasons for the requirement of bridges. 

 
Autonomy of each LAN segment. 

 
Geographical separation. 

 
Splitting loads. 

 
Isolating parts of network for reliability and security purposes.  

Each department in a campus has its own autonomy, thus has its own autonomous LAN, 
and these departmental LANs can be interconnected through bridges.  

The organization may be geographically spread over several buildings separated by 
considerable distances. It may be cheaper to have separate LANs in each building and 
connect them with bridges rather than using a single coaxial cable over the entire site.   

SAN can be constructed using bridges.  

Bridges are intelligent than repeaters. A repeater only forwards whatever appears on the 
input line is forwarded on the output line. Whereas a bridge can be programmed to 
perform some discretion about what it should forward and what should not.     

How Bridges Operate

  

Below diagram shows the functionality of working of a bridge 

  

Host A has got packet to send. This packet after going through the application layer, 
presentation layer, and session layer appears on the network layer. At the network layer, 
headers are suffixed to it, and then it is given to the LLC part of the Data Link Layer. At 
the LLC, LLC header is suffixed and then it passes to the MAC sub layer of the Data 
Link Layer. At the MAC sub layer, 802.3 header is suffixed and 802.3 trailer is prefixed 
and now it is called as frame. This frame now goes to the physical layer, where it is 
passed to the MAC sub-layer of the bridge, where the 802.3 header is stripped off. The 
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bare packet with LLC header is then handed to the LLC sub-layer (DLL) of the bridge. 
Since the next LAN is 802.4, bridge attaches the 802.4 header to the packet, thus making 
it compatible with the undergoing LAN. Thus the modified 802.4 frame is laid on the 
physical layer, where it is forwarded to the 802.4 LAN.  

The issues to be examined in building a bridge between various 802 LAN are: 
1. Frames Format: Frames sent by different bridges have different format, so if a 

bridge connects two different LAN, it should provide frame compatibility. 
2. Payload Size: The size of data frame varies from one protocol to another. So 

before forwarding a frame on different LAN required a kind of reformatting. 
3. Data Rate: Different protocols use different data rate. Bridge must be able to 

implement flow control by buffering the frame to compensate for the difference. 
4. Address bit order: The bit order of address in different LAN protocols is not the 

same. For example a bridge should reverse the address if it is connecting an 
Ethernet LAN to a Token ring LAN. The translation for bridging between 
Ethernet/Token Ring and Ethernet/ FDDI requires bit order reversal because the 
internal representation of MAC addresses is different on Ethernet, Token Ring, 
and FDDI. Ethernet is little endian (it transmits least order bit first), and Token 
Ring and FDDI are big endian (transmit high order bit first). 

5. Different value of timers: All the LANs may or may not have the same value of 
timers. In case value of timers is different, bridge should implement so that 
compatibility is there.   

 

There are two popular bridges 
Transparent Bridge  

Transparent bridge was the first 802 bridge. The biggest advantage of transparent 
bridge is that it is easy to connect. No need for any hardware configuration. Also it is 
very promising in its work i.e. it operates in promiscuous mode, which means that it 
accepts every frame transmitted on all the LAN to which it is attached, and then forwards 
the frame to appropriate LAN.  

Transparent bridges are easy to connect, means, you just buy the bridge from the market, 
plug in the connectors, and you network is ready to use. There is no need of manual 
configuration, no hardware changes, and no software changes. This is the main reason 
why transparent bridges are popular.   
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Each bridge maintains a table with itself, which is called as hash-table. So when ever a 
bridge accepts a frame, it reads the destination address from the frame and looks up in the 
hash table to determine the output line for the destined LAN.   

Routing rule 

 
If destination and source LANs are same, discard frame; o/w forward it 

 

If destination LAN is unknown, flood the frame on all LANs except the one it 
arrived on. 

 

If destination LAN is known, place the frame on the outgoing line. 

Routing is done by looking up and updating table within the bridge 

 

Hash Table entry is made by copying source address of the incoming frame with 
its arrival time tells where a station is : backward learning. 

 

Whenever a frame whose destination is already in the table arrives, its entry is 
updated with the current time 

 

If the entry is not updated with a certain time (a few minutes in normal operation), 
it is purged out.   

  

Problem with Transparent Bridge  
Sometimes multiple bridges are used between to LANs, so as to make the system 

robust or to divide the load among multiple bridges as shown in figure below. 

  

In the above diagram there are two bridges B1 and B2. A station on LAN1 issues a frame 
F for some unknown destination. Since the destination is unknown, this frame will be 

flooded by B1 and B2. B1 generated a new frame F1 and B2 generated a new frame F2 on 
Lan2. Frame F2 will be received by B1 and frame F1 will be received by B2. Both the 
bridges in turn will introduce two new frames F3 and F4 on LAN1, and this will continue 
indefinitely thus clogging the network. 
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The above drawback can be eliminated by introducing another variation of transparent 
bridge, which uses spanning tree for routing, called as spanning tree bridges, which we 
will discuss in the next section.   

Spanning Tree Bridge  
Spanning tree is a tree which covers every vertex of the graph. Here we will 

generate the shortest path spanning tree. Since in a spanning tree there is no loop, so if 
destination is unknown and if flooding is done, then that flooding will not go forever.   

To build the spanning tree, first the bridges have to choose one bridge to be the root of 
the tree. They make this choice by having each one broadcast its serial number, installed 
by the manufacturer, and guaranteed to be unique worldwide. The bridge with the lowest 
serial number becomes the root. Next a tree of shortest path from the root to every bridge 
and LAN is constructed, using any of the shortest path algorithm like Dijkstra s. This tree 
is the spanning tree.  

   

Diagram above shows the construction of spanning tree from an existing LAN.  

Source Routing Bridge  
Source routing bridges has to be configured manually. It is also very promiscuous 

but the biggest advantage is that it makes effective utilization of the bandwidth. The 
CSMA/CD and Token Bus people choose the transparent bridge, whereas for LANs 
implementing Token Ring prefers Source Routing Bridge.  

In Source Routing Bridge, sender or source knows where the destination is, i.e. sender 
knows whether the destination is on the same LAN or on the different LAN. When ever 
sender wants to send a frame on a different LAN, the source sets the high-order bit of the 
destination address to 1, and also source includes in the frame header the exact path that 
the frame has to follow. In order words, we can say that, source includes in the frame 
header the addresses of the intermediate bridges which the frame has to follow.  

So the Source Routing Bridge is only interested in those frames, which has its high-order 
bit of the destination address set to 1. For each such frame it sees, it scans the route 
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looking for its address, if it contains its bridge number, the bridge forwards the frame 
onto next LAN whose number follows its bridge number in the route. 
How does the station discover the route to the destination, this is through the use of 
discovery frame. 
Way of finding the best path to an unknown destination 

 
The source broadcasts discovery frame that reaches every LAN 

 
The discovery frame is forwarded by every bridge so that it reaches every LAN in 
the inter-network. 

 

When reply comes back from the destination, each bridge records their identity in 
it so that the original sender can see the exact route taken.  

 

The source selects the best route from all replies.   

Comparison of Transparent Bridge and Source Routing Bridge   

Transparent bridge: supported by CSMA/CD and token bus people 
Source routing bridge: supported by token ring people  
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