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Name: ______________________	Classification/section: _____________

Fill in blanks to answer questions below. Then email this sheet to your TA. 

1. Early in the history of computers, memory speed was not a problem. Why is data access speed from memory such a large issue today? 





2. Another problem with memories is that working memory must be very fast, but there must also be a large amount of archival storage. State the dichotomy between these two requirements. 




3. Computer designers balance these needs by using very fast (“cache”) memory to speed up processing. Summarize the three memory requirements for a modern computer. 








4. Thus the modern computer uses multiple types of memory to assure that the computer (a) can process as rapidly as possible, and (b) has plenty of archival memory for storing large files. State the types of normal memory types used, versus the speed given, using the hints below. 

a. 				(in the ALU, superfast)
b. 				(very near the ALU, very, very fast).
c. 				(still on the ALU die, near the ALU, very 					fast). 
d. 				(not on the CPU chip, nearby, fast). 
e. 				(bulk storage, relatively slow).
f. 				(truly archival storage). 

5. L1, L2, and L3 caches are the “fast” memories used to help with CPU speed, augmenting DRAM speed). In general, concerning speed, L1 > L2 > L3. What one characteristic gives each type of cache its relative speed advantage?



6. Registers are the fastest memory elements, adjacent to the ALU. What is the basic component of a register. 



7. Random-access memory is fast electronic memory. There are two kinds, static ram (SRAM) and dynamic ram (DRAM). What is the basic component of SRAM (also referred to as “cache”).



8. State the relative sizes (in Kbytes or Mbytes) of L1, L2, and L3 cache. 





9. On slides 15 and 16, note the relative location of L1, L2, and L3 caches to the processing elements. Based on that estimate, estimate the speed ratios of the cache elements. 





10. Cache is very fast and helps the CPU run faster. What are the two reasons that more cache is not used? 




11. DRAM memory, while quite fast in terms of access, is far slower than cache. Other than Rambus Corporation, which makes very-high-performance DRAM systems, most DRAM providers have memory that is several times slower than cache. This is because DRAM is NOT made of flip-flops, but of single-transistor memory cells that consume a very small amount of power and are very efficient storage devices. They have one disadvantage, which is spelled out in their name. What is it?





12. Based on slides 21-25, describe briefly how a DRAM cell works. 





13. How is data read from the DRAM?





14. If a DRAM cell “1” is read, what must then occur?




15. What happens during a refresh cycle? 




16. Answer the questions on slide 28, then check your answers on slide 29. Note that this exercise will help you answer the 35 questions which are the basis of your Test 2 bonus problem. You do not turn these answers in. 

17. Although hard disk drives are slowly phasing out, their relative inexpensiveness and long life make them still viable for many computers. What is a hard disk made of, and what is it usually coated with? 




18. From slide 31, data is written on the disk by a stationary (and very tiny) magnetic coil suspended over the spinning  surface. What is the circular line of data called?




19. From slides 32-35, what is the metal device called that holds the recording device, or “head?” 




20. How is the head positioned? 




21. Are multiple disks common in a disk drive? 



22. The disk case is rigid to protect the drive and heads. How does the unit protect the disk or heads from sudden jarring, which might cause problems? 




23. Data retrieval from a disk is slow, since it is a mechanical device. Why is the so-called “seek time” so long, and why is “rotational time” second in length? 







24. There are many other storage media, mostly magnetic storage. What are the two slowest? 





25. Solid state drives, sometimes called flash drives, are chips that are much slower than DRAM, but much faster than magnetic or optical drives. Study the information about SSD’s on slides 39-43. What are the (1) largest and (2) cheapest SSD’s available at present? 

a. Largest: 			 
b. Cheapest: 				

26. The memory hierarchy in a modern computer mixes types and speeds to give the best performance. It makes use of the principles of temporal locality and spatial locality. State these principles: 

a. Principle of temporal locality—

 
b. Principle of spatial locality—

 

27. The hierarchy principle: The closer to the ALU the memory is placed, the faster it must be. Study the diagram on slide 46 and note the relative speed of the memories. 

28. Using cache memory is the key to speeding up the CPU. Use slides 44-48 for the following questions.

29. Explain the “shuffling” technique used with cache to speed up the CPU. 





30. How do the two principles discussed above aid in placing the instructions/data from DRAM in the much smaller space of cache, since cache is so limited? 






31. As a small amount of cache, say 1 Kbyte, might represent all the available storage for 1 Mbyte of DRAM, how does the CPU know when it accesses that Kbyte of cache that the desired 1 Kbyte from DRAM is correct? 




32. Slide 52 shows the cache management unit. What is it sometimes referred to? 



33. Do exercise 2 on slide 54, then check your answers on slide 55. You do not turn those answers in. 

34. Note: slides 56-99 are provided to give students an idea of “what is going on” in the computing world at present, and what to expect in the near future. Please peruse the slides at your leisure, taking the time to understand where our “world of computing” is headed. These slides may tell you a bit about what your job may be like in the future! You will not be graded on this material, but you will most surely want to understand, as electrical or computer engineers, how these developments will affect all of us in the coming years. 
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