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Question: Which of the following instructions should be privileged? 

Answer: Set value of timer privileged 

Read the clock not privileged 

Clear memory privileged 

Issue a trap instruction not privileged 

Turn off interrupts privileged 

Modify entries in device-status table privileged 

Switch from user to kernel mode privileged 

Question: Direct Memory Access is used for high-speed I/O devices in order to avoid increasing the CPU’s 

execution load. 

a. How does the CPU interface with the device to coordinate the transfer? 

b. How does the CPU know when the memory operations are complete? 

c. The CPU is allowed to execute other programs while the DMA controller is transferring data.  

Does this process interfere with the execution of the user programs?  If so, describe what forms 

of interference are caused. 

Answer: The CPU initiates a DMA operation by writing values into special registers that can be 

independently accessed by the device.  The device initiates the corresponding operation once it 

receives a command from the CPU.  When the device is finished with its operation, it interrupts 

the CPU to initiate the completion of the operation. 

 

Both the device and the CPU can be accessing memory simultaneously.  The memory controller 

provides access to the memory bus in a fair manner to these two entities.  A CPU might therefore 

be unable to issue memory operations at peak speeds since it has to compete with the device in 

order to obtain access to the memory bus. 



Question: Why are caches useful?  What problem do they solve?  What problems do they cause?  If a cache 

can be made as large as the device for which it is caching (for instance, a cache as large as a disk), 

why not make it that large and eliminate the device? 

Answer: Caches are useful when two or more components need to exchange data, and the components 

perform transfers at differing speeds.   

 

Caches solve the transfer problem by providing a buffer of intermediate speed between the 

components.  If the fast device finds the data it needs in the cache, it need not wait for the 

slower device.   

 

The data in the cache must be kept consistent with the data in the components.  If a component 

has a data value change, and the datum is also in the cache, the cache must also be updated.  This 

is especially a problem on multiprocessor systems where more than one process may be 

accessing a datum.   

 

A component may be eliminated by an equal-sized cache, but only if: a). the cache and the 

component have equivalent state-saving capacity (that is, if the component retains its data when 

electricity is removed, the cache must retain data as well), and b). the cache is affordable, because 

faster storage tends to be expensive. 

 

 


