TCS 372A                 Solution                  Homework Set #7 - Chapter 11: 4, 5, 13, 16                    Due 11/15/06

                                                                 All problems completed

11.4) Given a 16-bit processor  and the following instruction:

	200
	Load to AC
	Mode

	201
	500
	 

	202
	Next Instruction




Source register is R1 which contains 400



Base register contains 100



Location 399 contains 999, Location 400 contains 1000, etc


a) Direct:  Effective Address = 500 (value in location 201)



     Operand = 1000+100 = 1100


b) Immediate: Effective Address =  201 (location 201)

                                   Operand = 500


c) Indirect: Effective Address = 1100 (value in location 500 = 1100)

                              Operand = 1700


d) PC relative: Effective Address = 202 + 500 = 702 ((PC) + 500)

                                    Operand = 1302


e) Displacement: Effective Address =  (R1) + 500 = 900

                                        Operand = 1500


f) Register: Effective Address = (R1)

                               Operand = 400


g) Register indirect: Effective Address = ((R1)) = 1000

                                             Operand = 1700


h) Autoindexing with increment, using R1: Effective Address =  (R1) = 400 (assume post indexing)

                                                                                  Operand = 1000

11.5) A PC relative mode branch instruction at memory location 256028 base 10 is 3 bytes long, and the signed displacement is -31 base 10.


     The next instruction is at 256031 and the branch is -31, so the next address is 256031-31= 256000

11.13) Given the following instruction on a stack machine, the stack contains:



Instructions:


Stack:


     
PUSH 4


4



PUSH 7


7
4

                 
PUSH 8


8
7
4



ADD



15
4



PUSH 10


10
15
4



SUB



5
4



MUL



20

11.16) The op code formats are:



2 operand instructions have 16- 6 – 6 = 4 bits for op codes



1 operand instructions have 16-6 = 10 bits for op codes



0 operand instructions have 16 bits for op codes

  At least one bit must be used for specifying that it is a 1operand instruction.  That leaves 9 bits for the op code.  So, there can be 29 = 512 op codes. 

