TCSS 371A 

Computer Organization

Midterm 2
Fall 2009

November 19
Solution 
Name _____________________________________________________

Clearly show only the work and answers you want graded!
   Try to contain your submission to the space provided.

   Do your scratch work on scratch paper.
1)  a) Convert 21.25 to a 2’s complement (more correctly 16’s complement) hexidecimal value.  

 21.25 decimal =  00010101.0100 binary   so  21.25 =  15.4 hexidecimal

 b) Show the IEEE Floating point representation of - 3.25.  Show your work!

          {seeeeeeeefffffffffffffffffffffff}

      3.25 =  11.01  =  1.101 x 21     exponent -127 = 1     exponent = 128 = 10000000 

       3.25  =  1  10000000  10100000000000000000000   {in floating point  1. is understood}
     c) What is the range of 2’s complement numbers that can be stored in an 8 bit word?

            Highest number in 2’s complement:  01111111                in decimal: 127
            Lowest number in 2’s complement:  10000000              in decimal: -128
     d) Show the state diagram for a computer instruction cycle, labeling the states.  

          [image: image1.emf]


     e) For the following memory chip:

         [image: image2.emf]
What is the address range?    10 Addr lines ( 210 = 1K

What is the word size?    4 I/O bits ( 4 bit words
How many chips would it take to build 4K of 32 bit words?

          (8 wide for 32 bit words) x (4 down for 4K words) = 32 chips 
2) a)  Show a memory map for the LC-3 include op sys, vectors, device user program, stack, 

         devices, PC, and SP.
                         [image: image3.emf]


    b) Name the addressing modes of the LC-3 and show/explain where the operand is for each:

     1.  register – the operand is in one of the 8 general purpose registers
     2.  immediate – the operand is in the instruction (limited to -16 to +15) 
     3.  pc relative – the operand is in memory location [PC] + the offset specified in the instruction
     4. base relative – the operand is in memory location [base reg] + the offset spec in the instr
     5. indirect – the PC relative memory address is a pointer to the memory address of the operand
   c) Name the important registers in the LC-3 CPU and specify their use:

     1. PC – holds the address of the next instruction after the instruction being executed
     2. IR – holds the instruction being executed
     3. R0-R7 – The general purpose registers which hold data or address pointers
     4. PSW – holds the processor state, priority, and condition codes 

3) a) Write an assembly language program statement that loops to itself, and show the machine 

         language equivalent to the left of the statement.
          0FFF   LOOP  BRNZP LOOP
    b) Write an assembly language program, with comments, to read from the  

         keyboard and place the data in register 0.  
         (The keyboard Status Register is in location FE00 and ready bit is bit 15.  
          The Keyboard Data Register is at location FE02)
    c) Show the machine code in hexadecimal to the left of each instruction.
         
A003    POLL  LDI  R0, KBSR   ; Test for keyboard char available
        
07FE    
    BRzp POLL

;   Loop until char ready to be read
          A002 
    LDI  R0, KBDR   ; Read Character
          0402    
    BRnzp    NEXT   ; Continue
          FE00
   KBSR .FILL xFE00

          FE02
   KBDR .FILL xKE02
                  NEXT 

    d) Write an assembly language program segment to begin the stack immediately before the 
        program and to PUSH the value 5 on it.




 START LEA R6, START  ; Load the Skt Ptr to point to “start”

   


 
  AND R0, R0, #0 ; Load #5 in R0

 


 
  ADD R0, R0, #5

                   
  ADD R6, R6, #-1; PUSH #5 onto the stack

                   
  STR R0, R6, #0
    e) What extra step must the programmer do to allow nested (and recursive) subroutines?
             R7 must be stored on the stack before calling another subroutine and restored before  

             Executing the RET
        Why?

            When a subroutine is called, the [PC] is stored in R7.  If R7 is not stored on the stack, the 

            next subroutine call will write over the return address and it will be lost 

4) Describe the actions necessary to execute an interrupt:
A) Programmer responsibility:

    1)  Provide the Interrupt Service Routine which ends with an RTI
    2) Load the address of the Interrupt Service Routine in the Interrupt Vector
    3) Enable the Device to generate an Interrupt by setting its interrupt enable bit.
B) Device responsibility:

         1)  Request an Interrupt when the Device needs service, and has the authority.
         2)  Provides the Device Priority to the CPU
         3)  Provide the Interrupt Vector Number to the CPU
C) Operating System responsibility:

         1) Switches to Supervisor State (privileged mode)
         2) PUSHES the context (PC and PSW) onto the Supervisor Stack
         3) Loads the PC with the address in the Interrupt Vector Address 

             (sets priority and clears NZP bits in the PSW
     d)  1. What “context” must be saved when a TRAP is executed? 

                   The contents of the PC

              What restores it?  An RET instruction
          2. What “context” must be stored when a JSR or JSRR is executed?

                  The contents of the PC
             What restores it?  An RET instruction
          3. What “context” must be stored when an INTERRUPT is executed?

                  The contents of the PC, the SP, and the PSW

              What restores it?  An RTI instruction
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	n
	2**n
	Abbreviation

	0
	1
	

	1
	2
	

	2
	4
	

	3
	8
	

	4
	16
	

	5
	32
	

	6
	64
	

	7
	128
	

	8
	256
	

	9
	512
	

	10
	1024
	1K

	11
	2048
	2K

	12
	4096
	4K

	13
	8192
	8K

	14
	16384
	16K

	15
	32768
	32K

	16
	65536
	64K

	17
	131072
	128K

	18
	262288
	256K

	19
	544288
	512K

	20
	1048576
	1M

	30
	1073741824
	1G
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