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1. [1 points]  
Given that the Transport layer can detect errors, what would be the possible advantages of 
implementing error detection in the Data-link layer? 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://wiki.cse.yorku.ca/course_archive/2009-10/W/3213/start?do=backlink


2. [2 points]  
 
In a N-layer protocol hierarchy, a protocol data unit (PDU) in layer k (higher) is encapsulated in 
a PDU at layer k-1 (lower). Assuming the size of protocol header at each layer is M [bits], and 
the size of data in application layer is H [bits], what fraction of bandwidth is used to send the 
data? And, what fraction is wasted on the transmission of headers? 
(For simplicity, assume that an indefinite number of packets are generated at the application 
layer and sent back-to-back over the medium.) 
 
The structure of the N-layer protocol hierarchy should look like the following: 
Layer N PDU N :               total bits = data = H 
Layer N-1 PDU N−1  :         total bits = data +header = H+M 
Layer N-2 PDU N−2  :         total bits = PDU N−1  +header = H+2M 
…… 
Layer 1  PDU1  :               total bits =  PDU2 +header = H+(N-1)M 
 
So the size of frame being sent to the channel (which consumes bandwidth) is 
H+(N-1)M.  
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