TCS 372A                 Solution                  Homework Set #5 - Chapter 7: 13, 14                                Due 11/08/06

                                                                 All problems completed

7.13) Bus data transfers take 500nsec each.


Transfer of bus control takes 250nsec. 


An I/O device  has a data transfer rate of 50KB/sec

a) How long does the I/O device tie up the bus for a burst transfer of a 128 byte block?

  
Taking control of the bus takes        

250nsec =   0.250sec


Transferring 128 bytes takes 

  128 * 500nsec = 64sec


Giving up control of the bus takes

250nsec =   0.250sec








Total     =  64.5sec

b) How long is the bus tied up using bus stealing?


Assume bus stealing requires taking control of the bus for each byte transfer.  


Then, each transfer takes 
250nsec + 500nsec + 250nsec  = 1sec


And, 128 transfers takes
128 * 1sec = 128sec accumulation of bus time


If the I/O device could really do the transfers when the bus was already not busy, it could have taken 0 accumulation of bus time.

7.18) Instructions take an average of 5sec (3sec bus usage)


Memory read or write cycles take 1sec each


Background programs require 95% of processor time.

a) If programmed I/O takes 2 instructions, what is the maximum data transfer rate?


I will assume that we have 5% of the time to execute the programmed I/O


Then we have .05 * 106 instructions for programmed I/O each second, or 5 * 104

 
Or, 2.5 * 104  =  25K words/sec maximum data transfer rate.

b) Estimate the rate if DMA is used. 

This time we will assume we don’t have to acquire the bus for cycle stealing, since we were not given an acquire time to get control of the bus.  

Then, 5% of the time we have total use of the bus, when background programs are not using the bus.  95% of the time, we have 2/5 use of the bus, since the programs use only 3 out of every 5 bus cycles.  We therefore have 5% + 38% = 43% of the bus cycles to use for DMA transfers.  

So, we have .43 * 106 = 430K words/sec maximum data transfer rate.

