ELEC 5200-001/6200-001 (Spring 2016)

Homework 1 Problems
Assigned 2/15/16, due 2/22/16
Problem 1: John von Neumann and Alan M. Turing are deemed to have the most influence on the modern computer architecture. Identify one contribution from each that you consider most significant. In your opinion, which one of these two individuals had greater impact on the development of computer?
Problem 2: What are Harvard and von Neumann architectures? Which is generally preferred and why?
Problem 3: Which specific IAS and MIPS instructions require memory access? What is the percentage of such instructions in each instruction set? Compare the two instruction sets for their effectiveness in dealing with von Neumann bottleneck.

Problem 4: In the following assembly code written for the IAS computer, each word contains either a 40-bit constant or two 20-bit (left-L and right-R) instructions. The data contains three 100-word integer arrays, A(I), B(I) and C(I), starting at memory locations 101, 201 and 301, respectively.

	Memory address
	Instruction
	Comment

	0
	99
	Constant N, initialized to 99

	1
	1
	Constant, set to 1

	2
	100
	Constant, set to 100

	3L
	LOAD M(200)
	Transfer A(100) from Memory address 200 to AC

	3R
	ADD M(300)
	Place A(100) + [B(100) from Memory address 300] in AC

	4L
	STOR M(400)
	Transfer AC to C(100) at Memory address 400

	4R
	LOAD M(0)
	Load N in AC

	5L
	SUB M(1)
	Decrement N in AC by 1

	5R
	JUMP + M(6, 20:39)
	Test N, if N ≥ 0, jump to 6R to continue

	6L
	HALT
	Halt otherwise

	6R
	STOR M(0)
	Update N in Memory address 0

	7L
	ADD M(1)
	Increment AC by 1

	7R
	ADD M(2)
	

	8L
	STOR M(3, 8:19)
	Modify memory address in 3L

	8R
	ADD M(2)
	

	9L
	STOR M(3, 28:39)
	Modify memory address in 3R

	9R
	ADD M(2)
	

	10L
	STOR M(4, 8:19)
	Modify memory address in 4L

	10R
	JUMP M(3, 0:19)
	


Examine the assembly code and determine what result it produces.


Problem 5: Write the machine code (binary) for the program in Problem 4.

Problem 6: Which MIPS instructions produce the following binary code. Interpret the action of each instruction:

(a) 000000 01000 01000 01000 00000 100000

(b) 000000 01001 01001 01001 00000 100010

(c) 000000 00000 00000 00000 00000 000000

(d) 000000 00000 00000 00000 01000 000000

Problem 7: Consider the MIPS pseudoinstruction,




isave
$r


where $r can be any saved or temporary register. The pseudoinstruction initializes all saved registers to the data in $r. How will an assembler expand this into a set of “real” instructions?

Problem 8: The following pseudoinstruction exchanges the existing values of the two argument registers:




swap
$r1, $r2

How should a MIPS assembler translate it into a set of real instructions?

Problem 9:

a. Add comments to the following MIPS subroutine code. Assume that argument registers $a0 and $a1 initially contain positive integers a and b, respectively. Assume that $v0 is used for the result.





add
$t0,
$0,
$0



loop

beq
$a1,
$0,
exit




add
$t0,
$t0,
$a0





addi
$a1,
$a1,
– 1 





j
loop



exit

add
$v0,
$t0,
$0





jr
$ra

b. What does this code compute?

Problem 10: A program uses registers 16 through 25. It calls a procedure. Write the instructions that compiler should include in the program before and after the call.
