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Mid-term exam I
1)Two tasks run continuously not accomplishing anything because of a resource that each needs, but that the other has.  What is this called?   After solving this problem, a new software bug is revealed that causes the resources to be freed prematurely and mutual exclusion protection of global memory is lost.  What could result?










    __
   __
2)You’re debugging a digital circuit.  Your scope shows the following:  ____|    |___|   |_ when you were expecting one pulse.  What are you experiencing?   What if it looks like:
      __

___|   |___    ___.   What are you now experiencing?

                |__|
3) You’ve been asked to develop a very high speed switching and low space utilization new memory system that must be impervious to strong electric and magnetic field environments.   What kind of RAM are you likely to use?    What kind of capacitor makes a conventional transistor a nonvolatile device?
4)The process where electrons jump across a potential energy gap in a semiconductor, such as between the base and emitter of a bipolar junction transistor or the source and drain of a MOSFET, is quantum mechanical in nature.  What is this process called?   This same process is also used with MRAM, or magnetoresistive RAM, where electron spin is manipulated in order to allow atoms to gain the required energy to conduct.  What is the study of devices based on electron spin polarity called?  
5)Write a VHDL ARCHITECTURE routine that describes a flip-flop.   What VHDL statement do you use to describe an interface?
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6)What are examples of a CISC and a RISC processor?  A CISC processor is less efficient than a RISC processor, so why use it over a RISC processor?
7)The CPU manages to always find its needed information in the cache or main memory.  If thrashing is occurring 50% of the time, calculate the smallest and largest possible average memory access times that are possible with the CPU, given the available information.  Assume SRAM access time is 10 nsec, and DRAM access time 100 nsec.
8)What are 3 kinds of embedded systems?   What is the most important distinguishing feature of each?
9)Your global memory system is constantly being resourced by tasks and protected by semaphore memory locking and release.  However, after a while your system crashes due to unavailability of memory, even though fewer tasks are running now than were running before.  What are you experiencing?  Now let’s say you fixed the problem, but two tasks are accessing the bus at the same time.  To avoid a race condition or memory corruption, you apply the needed semaphores.  What is your memory bus experiencing now?
10)A cache is accessed 50% of the time.   The main memory is accessed 10% of the time. However, the main memory has a jitter that is twice that of the cache.  Which is the greatest source of jitter?   Why?
