Chapter 8
1-what is the Memory Hierarchy?

            1- Register ---------( 8-63 typical
            2- Cache ------------( 2k-512k typical and has level 1 and level 2
            3- Main Memory ----------( 128MB- 4GB
            4- Disk Cache
            5- Magnetic Disk

            6- Magnetic Tap/Optical Disk

2- What is Tradeoffs?

           It means that, when a shorter access time it will be greater cost per bit or if the capacity is greater it will be smallest cost per bit or if the capacity is greeter it will be longer access time.
3- What will happen when we going down hierarchy diagram

                      1- It will decreasing cost per bit

                      2- Increasing capacity 

                      3- Increasing access time

                      4- Decreasing frequency of access by the CPU

4- What Secondary Storage?

               It is external to the CPU and access via bus such as SCSI (Small Computer System Interface), IDE (Integer Development Environment), EIDE,

USB it stands of Universal Serial Bus. Use for communication between devices, and Firewire.

5- Write an example of Secondary Storage?

              1- Disk

              2- Tape

              3- CD-ROM

              4- Magneto-Optical

              5- DVD

6- What are the characteristic of Magnetic Disk?
                 1- Number of platters

                 2- Single vs. two sided

                 3- Number of tracks (few hundred too few ten thousand)

                 4- Number of sectors per track (60-1500) 

                 5- Number of bytes per sector (512-4096)

                 6- Cylinders (Flying heads, Removable vs. non-removable disk, and Fixed vs. moving heads)

7- What is the speed of characteristic of Magnetic Disk?

                  1- Seek time (3-10 mS average, different track to track vs. full)
                  2- Rotational latency (3600-10,000 RPM, 5.6 mS at 5000)

                  3- Access time (seek time + rotational time)

                  4- Block transfer time (Block transfer time or data rate)

8- What is RAID?

          It is Redundant Array of Inexpensive Disks. Use for Alternative to single large expensive disk and it's A set of disk drives is viewed by the OS as a single logical drive and the Data is distributed across the drives and Redundant disk capacity is used to store additional bits and it is Strips it means Strips can be physical blocks, sectors, or some other unit.
9- What is Primary Storage?

               It often called main memory. It is unique address for each location and n address bits can address 2n locations and its Access one word at a time. And the Basic operations are read and write.
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     10- What is the operation of Memory?

         In this diagram there are two operations:
               1- Read ------( Load the address register with 175 And Set the read control signal. After some time later, the contents of word 175,
(38= 1010 1111), will be on the data output lines of the memory. 

               2- Write -----( Load the address register with 175 after Load the data buffer register with the new contents of word 175 it will set the write control signal and after some time later, the contents of word 175 will have the new value.

11-what is RAM?

      It's Random Access Memory.use Same access time to access any memory location and Contrast to tapes and disks. It is the same with read-write memory.
12- What are the Properties of Main Memory?

           1- Timing -----( 1- Cycle Time (Minimum time required between two successive read or write operations and Physical property of the memory)

                                      2- Access time (Delay between the start and finish of a memory operation – usually measured in nanoseconds (10-9) or picoseconds (10-12))
           2- Volatility or instability -------( Semiconductor memories lose data when power is removed and some memories have battery backup

           3- Static ----( No action is required to maintain a stored value
           4- Dynamic ---( Must be recharged continually. 

12- What is the different comparison between Properties of Memory Static vs. Dynamic?

             1- Dynamic cells are smaller (1/4) than static

             2- Dynamic is cheaper

             3- Dynamic requires fewer chips

13- What is the Typical Static RAM?
                It is stand for Read Only Memory. Convenient for small memories and 2048 (211) words of memory ( 11 address lines and Each word is 8 bits wide ( 8 data lines and use 2 control signals.

14- What is the Typical EPROM?

           It is stand for erasable programmable Read Only Memory. It is Similar to static RAM and the Erasable use by exposure to ult-raviolet light of the correct wavelength.

15- What is the Typical DRAM?

             It stands of Dynamic Random Access Memory. Organised as 2048 x 2048 arrays which are addressed separately by row and column and it is Refresh by cycling through all rows of memory with RAS low and CAS high and also store each bit data in a separate capacity.
16- What is Cache Memory?

            It is Faster memory and it is more expensive supply a small amount of very high speed memory to hold a piece of the memory for the time being and Performance is measured by hit ratio and Typical hit ratios are ≥ 0.9 and Update of main memory write memory when cache is updated and Write behind a flag indicates cache location was changed and Write memory when cache must be re-use

17- Fill the gaps:

             1- Main memory is 16 MB = 24 bit address.

             2- Memory block is 4 bytes = 4M blocks of 4 bytes each.

             3- Cache can hold 64 Kbytes = 16K lines of 4 bytes each
18- What are the three forms of Cache Memory Organisation?

            1- Direct Mapping Cache. It is least expensive form and it is Maps each block of main memory into only one possible line of cache. It Split the full address into tag, line, and word fields. After that Address the cache with the line then Check that the tag in cache matches tag field of address and i = j modulo m and Takes 24 address lines for 16 MB

               1- w = 2 (4 words in each cache line)

               2- s = 22

               3- r = 14 (16K lines of cache)

               4- s-r = 8

            2- Associative Cache. It is Most expensive form and No fixed mapping between main memory and cache lines it is Split the full address into tag and word fields Comparison between the required address tag and all stored tags must be done at the same time. And w = 2 and s = 22 
            3- Set associative mapping is a compromise that exhibits the strengths of both direct and associative mapping while reducing their disadvantages.  In this case, the cache is divided into v sets, each of which consists of k lines.  The relationships are:

m = v x k

i = j modulo v

where i = cache set number, j = main memory block number, and v = number of sets in the cache.  

This is referred to a k-way set associative mapping.  With set associative mapping, block Bj can be mapped into any of the lines of set I.

Tag (s-d), set (d), word (w) the d set bits specify one of the v = 2d sets.  The s bits of the tag and set fields specify one of the 2s blocks of main memory. So                  1- w = 2   (4 words in each cache line)

               2- s = 22

              3- d = 13 (1 less than before since there are one-half as many sets as the 16K lines of cache)

              4- s-d = 9

19- What is?
       1- i refer for ------(  cache line number 

       2- m refer for ---(  number of lines in the cache 

       3- j refer for -----(  main memory block number
       4- w  refer --------(  identifies a byte within a block of main memory

       5- s refer ---------(  identifies the block of main memory

       6- r ----------------(   is the line number of the cache

       7- s-r refer -------(   is the tag

20 what are the Cache Replacement Algorithms?

           1- LRU it stands for least recently used and a line containing information with the oldest last hit shall be chosen for a replacement 
           2- FIFO it stands for first in first out and a line containing information with the oldest record shall be chosen for a replacement 
           3- LFU it stands for least frequently used and a line containing information which has been requested least often shall be chosen for a replacement 
21- What are the Advantages of?
           1- Unified cache ----( unified cache has a higher hit rate and only one cache needs to be designed and implemented
           2- Split cache ------( easier to prefetch instructions and pipelining would increase contention for the cache between control unit and execution unit.
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