Score:______________   Name:__________________________________________________





CmpE 3510 Test II


Problems 1-10 count 5 points each


1.  Why is a TLB required for a virtual memory system?

















2. With all features enabled, the 80486 uses __________________________ for its virtual memory system.


						(Algorithm)


3.  For large cache sizes, why are set associative caches better than very large direct mapping caches with the same total amount of data memory in the cache?




















4.  ACME has several processors each of which are running different programs on different data._________________ is an acronym for this class of parallel computer.





5.   At the same clockrate and memory bandwidth, a first glance at the architecture of the Pentium Pro would indicate it could be a maximum of _________ times faster than a 486 for non-floating point applications.  It can achieve this speedup because it is _______________________________.





6.  A  _______________ is one of the series of concentric rings that contain data on a disk drive.





7.  A PCI motherboard has three PCI slots.  What three I/O common devices would likely benefit most from the PCI slots?








8.  Why do current generation computers often contain a hierarchy of different I/O busses?























9-10.  A PC ISA (IBM AT) bus requires 5 clocks per write cycle.  The bus clock is 8Mhz.  Data transfers in a single bus cycle can be eight or sixteen bits.  Newer PCI bus card slots can operate in one clock cycle and  can transfer up to 32-bits using a 33Mhz bus clock.





Part A


maximum PC ISA slot bus bandwidth = ___________megabytes per second





Part B 


maximum PCI slot bus bandwidth = ___________megabytes per second





Part C 


maximum bandwidth performance improvement using PCI slot vs. ISA slot  =____________________%


�
Parallel Computers


11.(15 points) Plot the speedup vs. number of processors for an application which has 80% parallel code and 20% sequential code.  Assume the parallel code can be divided evenly between any number of processors and assume the inter processor communication time is zero.  Include points in the plot for 1,2,3,6, and 9 processors.  Draw another curve to indicate linear speedup with a dashed line.  Be sure to add the data values to label the speedup axis.  If any number of processors were used what is the ultimate limit to the speedup?








Max Speedup = __________
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.�
Set Associative Cache Memory


12.(15 points)A four-way set associative cache is given the memory operations shown below.  It contains four lines and has one word per block.  A LRU (Least Recently Used) replacement policy is used on this cache.  The cache is initially empty.  Starting from the left,  the first available column of  the cache gets the new entry after the valid bits have been reset.  In the blanks provided in the Cache below, list the original address value only (i.e. 12 in blank, means address and data for memory location 12 is in cache).
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