CMSC 411- Homework #8 -11/20/2018
[20 points] What are the three types of cache misses and their definitions?
· Compulsory/Cold cache miss – Is the first access to a block, where it is brought into the cache. It starts with an empty cache, being the first frame reference to a block.

· Capacity cache miss – is where the whole cache does not have the sufficient size to contain every block that is to used, hence the blocks are discarded from cache

· Conflict cache miss – is where several blocks are mapped to the same block frame/location; and there is not sufficient space to hold all of them.
 [20 points] Design a 256KB direct-mapped data cache that uses a 32-bit address and 8 words per block. Calculate the following
(a) How many bits are used for the byte offset and why?




(b) How many bit are used for the set (index) field?





(c) How many bits are used for the tag?




[bookmark: _GoBack][10 points] What are the following bits used for?
Valid – used to show whether data in a block is valid or not. It works by looking at the state of the referenced data in from where it was found; if the valid bit of the data is 1, then the data is in the cache, if it is 0, then the data is not in the cache.

Dirty – Used in the operating system, as well as by the CPU cache to indicate if the equivalent block of memory has been modified, or not. An active dirty bit show that the block has been modified, but not yet saved.

Reference – Used by the OS to see if a page has been referenced. It is also set by the memory management unit, and invoked when a page is accessed or referenced.
[10 points] What does TLB mean and what does it do?
TLB is the translation lookaside buffer, which is a component of the memory management unit, located between the CPU and the CPU cache.
It is a type of cache used to minimize the time taken so as to access a user memory location. It is required only if virtual memory is used by a processor since it keeps hold the recent virtual memory to physical memory data translations.
When an address of a virtual memory is referenced, the search begins and the instruction caches checked, in the CPU. If the needed memory has not been found in the CPU, the search proceeds to the physical address of the memory, wherein the TLB is invoked so as to determine a faster reference to the location in the physical memory.

