ELEC 5200-001/6200-001 Computer Architecture and Design 
Fall 2007
Homework 1 Solution
Assigned 8/27/07, due 9/10/07
Problem 1: The following table gives an 11-word assembly code written for the IAS computer. Each word contains either 40-bit data or two 20-bit (left-L and right-R) instructions. The data also contains three 1000-word integer arrays, A(I), B(I) and C(I), starting in memory locations 1001, 2001 and 3001, respectively.
	Memory address
	Instruction
	Comment

	0
	999
	Variable N, initialized to 999

	1
	1
	Constant, set to 1

	2
	1000
	Constant

	3L
	LOAD M(2000)
	Transfer A(1000) from M(2000) to AC

	3R
	ADD M(3000)
	Place A(1000) + [B(1000) from M(3000)] in AC

	4L
	STOR M(4000)
	Transfer AC to C(1000) in M(4000)

	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 M(0)

	7L
	ADD M(1)
	Increment AC by 1

	7R
	ADD M(2)
	

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

	8R
	ADD M(2)
	

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

	9R
	ADD M(2)
	

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

	10R
	JUMP M(3, 0:19)
	


Examine the assembly code and determine what result it produces.
Answer: 
Initially,




3L
AC ← M(2000) = A(1000)





3R
AC ← AC + B(1000)





4L
C(1000) ← AC = A(1000) + B(1000)




Finally,





3L
AC ← M(1001) = A(1)





3R
AC ← AC + B(1)





4L
C(1) ← AC = A(1) + B(1)

The program calculates C(I) = A(I) + B(I) for I = 1 through 1000.

Problem 2: Write the machine code (binary) for the program in Problem 1.
Answer:
Following table gives the machine code:
	Memory address
	Instruction
	Machine code (binary)

	0
	999
	00000000 000000000000  00000000 001111100111

	1
	1
	00000000 000000000000  00000000 000000000001

	2
	1000
	00000000 000000000000  00000000 001111101000

	3L
	LOAD M(2000)
	00000001 011111010000  00000101 101110111000

	3R
	ADD M(3000)
	

	4L
	STOR M(4000)
	00100001 111110100000  00000001 000000000000

	4R
	LOAD M(0)
	

	5L
	SUB M(1)
	00000110 000000000001  00010000 000000000110

	5R
	JUMP +M(6, 20:39)
	

	6L
	HALT
	00000000 000000000000  00100001 000000000000

	6R
	STOR M(0)
	

	7L
	ADD M(1)
	00000101 000000000001  00000101 000000000010

	7R
	ADD M(2)
	

	8L
	STOR M(3, 8:19)
	00010010 000000000011  00000101 000000000010

	8R
	ADD M(2)
	

	9L
	STOR M(3, 28:39)
	00010011 000000000011  00000101 000000000010

	9R
	ADD M(2)
	

	10L
	STOR M(4, 8:19)
	00010010 000000000100  00001101 000000000011

	10R
	JUMP M(3, 0:19)
	


