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Part 1. Describe, using register transfer notation, the functionality
of the follow ng subset of the Intel x86 architecture:

Instructions: ADD, XOR, MMV(data), INC, JMP
Addr essi ng Modes, using r/m: |Imediate, Register, Base+Di splacenent.
Dat a Types: Doubl e Word.

Part 2. On paper, design the data path and an acconpanying state
diagramto inplenment the subset of the x86 architecture described in
Part 1 above.

Your state diagram should show all the relevant states. That is, pay
careful attention to each phase of the instruction cycle, and ALL the
processing that must go on to inplenment these instructions.

For this assignment, we will not be concerned with interrupts or
checki ng Vi a "“machi ne checks" or traps/faults for illegal
situations. (That cones later!)

The data path need not show control signals, just information paths.

Part 3. Now, inplenment your design fromPart 2 in verilog. You may use
any available library parts for this assignnent. These include a
4-bit ALU slice. Please hand in all circuit diagrans for your design.

You may create dumry nodules in Verilog to "generate" the control
signal s, such as the one shown bel ow

nodul e ALU control (alu_control _signals, opcode);

output [M O] alu control _signals;
i nput [N 0] opcode;

assign alu _control _signals = 0;

endnodul e // ALU control

For this assignnent, no sinulation is necessary. However, your Veril og
code shoul d conpile correctly.

You do not have to turn in a copy of your Verilog code. Please put a
copy of your code in a directory called hw2 within your class
directory. When you continue working on your code for Homework 3, use
a separate directory.

Note: Even though you wll not turnin your verilog code and
simulation runs, it is to your advantage to conpletely test it now It
will save you tine on the follow ng assignnments and on the project if
you can start with a fully-debugged dat apat h.



Part 4. For the design in Part 2, select an instance of each of the
five instructions, choose an appropriate addressing node for each
Cal cul ate the nunmber of cycles required to execute each of those five
i nstructions. Start counting cycles at the beginning of an
instruction's fetch cycle and end with that instruction’s conpletion
(for exanple, destination wite). For purposes of this assignnment
only, assunme 10 nsec cycle tine, single-cycle cache access, 100 nsec
menory access time, data cache hit ratio of 0.80, instruction cache
hit ratio of 0.95. and no page faults. Please show your cal cul ations.

Note: The actual nunber of cycles required to execute your program
will be substantially fewer, since you wll be able to overlap
i nstruction execution. (That’'s what pipelining has been all about for
nore than 30 vyears). But, for this assignment only, we wll exan ne
the execution times of each instruction individually.



