[image: image1.png]Multilevel caching is an important technique to overcome the limited amount of
space that a first level cache can provide while still maintaining its speed. Consider
a processor with the following parameters:

a | 20 3cH | 1250s 5% | 15cyces | 3.0% [ 25cyoles | 18%

b [ 20 1cH | 100ns 4% | 10cydes | 4.0% | 20cyles | Le%

5.8.4 [10] <5.3> Calculate the CPI for the processor in the table using: 1) only
a first-level cache, 2) a second-level direct-mapped cache, and 3) a second-level
eight-way set-associative cache. How do these numbers change if main memory
access time is doubled? If it is cut in half?





[image: image2.png]In this exercise, we will examine space/time optimizations for page tables. The
following table shows parameters of a virtual memory system.
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5.11.1 [10] <5.4> Fora single-level page table, how many page table entries (PTE)
are needed? How much physical memory is needed for storing the page table?




I/O 1.  What is the time to transfer 8 KB from the disk under DMA?
Given: 1. OS requires 1000 clock cycles for initial set up and
                        500 clock cycles to handle completion interrupt
             2. Clock is 1000 Mhz
             3. Average transfer rate from the disk is 64 KBps
 
 I/O 2.  A keyboard transfers data to the processor in 8 bit units and has a data rate  

             of 10 bytes per sec.  No data transfers can be missed.  Consider a computer 
            with a 900 MHz clock rate and a polling loop of 500 clock cycles that 
             includes the cycles to transfer a 32 bit unit.
 
a.) What is the required polling rate to not miss any data?
 
b.) What is the % Processor Usage?
 
c.) Consider an interrupt driven I/O instead of polling with a interrupt routine of 
     750 clock cycles that includes the cycles to transfer a 8 bit unit each interrupt.  If 
      the Keyboard is active transferring data 15% of the time, what is the % 
      Processor Usage? 
