TCSS 372A 

Computer Architecture

Midterm 1 – Fall 2006

October 30, 2006

Name ________________Solution_____________________
(Corrected 11/6/06)

20 pts

1) a) Show a timing diagram for a synchronous bus, showing the signals for both read and write operations:

                   [image: image1.emf]


    b) Show a timing diagram for an asynchronous bus, again showing the signals for both read and write  operations:
          [image: image2.emf]



20 points

2) Given a computer with:    64 K bytes (8 bits per byte) of main memory

                                               1K bytes of cache memory

                                               transfers of 4 bytes between main and cache memory

a) Design a direct mapping cache memory system.

        Main memory address mapping:

                                ____Tag____________Line_________________Block______

	6 bits
	8 bits
	2 bits


        Diagram depicting main memory blocks and cache layout:
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{64  (26 )  1 K partitions}
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       32 bit (4 byte) block lines   -   256  (28 ) lines

	
	

	
	

	
	

	
	


b) Design an associate mapping cache memory system.

        Main memory address mapping:

                                ____Tag____________Line_________________Block______

	14 bits
	0 bits
	2 bits


        Diagram depicting main memory blocks and cache layout:
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  14 bit tag
       32 bit (4 byte)block  lines   -    256  (28 ) lines

	
	

	
	

	
	

	
	


c) Design a two-way set associate mapping memory system.

        Main memory address mapping:

                                ____Tag____________Line_________________Block______

	7 bits
	8  7 bits
	2 bits


        Diagram depicting main memory blocks and cache layout



64K  (216 ) main memory 

{32  (27 )  2 K partitions}
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      7 bit tag
       32 bit (4 byte) block lines   -   128  (27 ) lines
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       32 bit (4 byte) block lines   -   128  (27 ) lines

	
	

	
	

	
	

	
	


20 points

3) a) Design a 16-bit memory of total capacity 8K words using SRAM chips of size 1024x4 bits.  

How many 1024x4 bit chips does it take?  32
Show your design.  Show the Memory Address Register and to the Memory Data Register.

[image: image3.emf]


    b) Describe the difference in the design of a memory using DRAM chips:

DRAMS need refresh circuitry.  Typically DRAMS are arranged in arrays of X by X memory locations.  The address lines are multiplexed by row and column to access the memory locations within them.  That requires circuitry to take the address in the Memory Address Register (MAR) and multiplex it to the chip(s).  Additional circuitry is needed to provide row addresses at the right periodic rate to refresh the DRAM chips.

20 points

4) a) Given an 8-bit data word stored in memory is 11001010.  Using the Hamming algorithm, determine what check bits would be stored in memory with the data word.

	Bit Position
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1

	Position Num
	1100
	1011
	1010
	1001
	1000
	0111
	0110
	0101
	0100
	0011
	0010
	0001

	Data bit


	D8=

   1
	D7=

  1
	D6=

   0
	D5=

   0
	
	D4=

   1
	D3=

   0
	D2=

   1
	
	D1=

   0
	
	

	Check bit


	
	
	
	
	 C8=

   0
	
	
	
	 C4=

   1
	
	 C2=

   0
	 C1=

   1


C1  =  EXOR (D1, D2, D4, D5, D7)  =  1 

C2  =  EXOR (D1, D3, D4, D6, D7)  =  0

C4  =  EXOR (D2, D3, D4, D8)  =  1

C8  =  EXOR (D5, D6, D7, D8)  =  0

   b) If the check bits received when reading the stored word were 0000, what word was read?  Show why.

0000 EXOR 0100  =  0100  indicates bit position 4 is wrong.  That is check bit C4


0000 EXOR 0101  =  0101 indicates bit position 5 is wrong.  That is data bit 2.

So, that word read, 11001010, is actually correct.
So, the word read was 11001000, rather than the correct word 1101010.

20 points

5) a) Given a single platter disk with the following parameters:  
7200 rpm,










2,000 tracks 










600 sectors per track










10 sec per track head travel speed

       Average Seek time =

                      10 sec/track  * 2,000 tracks  * .5  =  10 ms
       Average Latency time =



(7200 rpm / 60 sec/min = 120 rps)

 

1/ 120 rps   * .5  =  4.17 ms

       Average request time =



(Transfer time  =  8.33 ms/rev / 600 sectors/track  =  13.88 sec)



Seek time  +  Latency time  +  Transfer time   =  10 ms  +  4.17 ms  +  .01388 ms









  =   14.18 ms

    b) What are the three common characteristics of RAID disk implementations?

         1)  
A logical disk drive that is composed of a set of physical disks
         2) 
Data is distributed across the physical disks
        3) 
Redundancy is used to guarantee recoverability in case or disk error.
















