
EE334 Computer Architecture
Spring 2004

Lab 8: Matrix multiplication

In this lab you are to work on a matrix multiplication program using MIPS assembly language. The purpose of this lab is to use loops and relatively large data structures. 

You have two matrices A and B that are multiplied and the result is stored on another matrix (C).

Thus we have:   [C] = [A]X[B]

If we have 3X3 matrices, we will get the following 


	A00
	A01
	A02
	
	B00
	B01
	B 02
	
	C00
	C01
	C02

	A10
	A11
	A12
	X
	B 10
	B11
	B12
	=
	C10
	C11
	C12

	A20
	A21
	A22
	
	B20
	B21
	B22
	
	C20
	C21
	C22



where 

C00=  A00 x B00  +  A01 x B10  +  A02 x B20  

C01=  A00 x B01  +  A01 x B11  +  A02 x B21

   :
:

:
:


C22=  A20 x B02  +  A21 x B12  +  A22 x B22
Below is an example.


	3
	2
	1
	
	1
	4
	7
	
	10
	28
	46

	4
	4
	4
	X
	2
	5
	8
	=
	24
	60
	96

	-1
	2
	-4
	
	3
	6
	9
	
	-9
	-18
	-27


For this lab you have two 10X10 matrices that are provided (via email). In this lab you are going to use only integers. The two matrices are printed on the next page. Please notice that the matrices are arranged by rows; thus, you have 10 rows (or vectors) per matrix. In order to reduce the size of your code and, above all, the number of instructions that the machine has to execute, you may wish to have a single structure for each matrix. Thus, you would have a structure (let us call it “A_mtx”) with 100 elements per matrix. You have to keep track where the elements are.

Your program will show the three matrices on the screen (console).

REPORT

Please include the following items in your report.

1. Explain how your program works. You may use a flow chart, pseudo C program, or other way to explain the program. 

2. Print the three matrices 

3. Conclusion. Explain what you learned here and what was difficult about this lab

4. A print out of your program. 

REPORT IS DUE: April 16 (in class). {late reports will get 15 points off}

Show and tell. Please give a demonstration of your program to your TA. 

        .data

space:
.asciiz " "

Ais:
.asciiz "\n\n  [ A ] \n"

Bis:
.asciiz "\n\n  [ B ] \n"

Cis:
.asciiz "\n\n  [ C ] \n"

brk:
.asciiz "\n"

#

######
MATRIX A   ############

A0:
.word   4,5,7,10,17,15,11,22,8,28

A1:
.word   10,11,12,13,14,15,16,17,18,19

A2:
.word   19,18,17,16,-15,14,-13,12,-11,10

A3:
.word
  1,2,3,4,5,6,5,7,4,8

A4:
.word   20,12,22,33,13,15,26,14,13,11

A5:
.word   1,1,-1,1,-1,1,-3,2,-1,0

A6:
.word
  12,20,30,40,10,11,9,8,11,33

A7:
.word   10,11,12,13,14,15,16,17,18,19

A8:
.word   -19,18,-17,16,-15,14,-13,12,-11,10

A9:
.word
  5,7,11,13,17,19,3,13,11,9

#

######
MATRIX B   ############

B0:
.word   9,10,-1,6,-5,1,-3,2,-11,10

B1:
.word   1,1,13,15,16,15,21,19,17,15

B2:
.word   -9,8,-17,16,-5,14,-3,2,-11,10

B3:
.word
  10,7,9,11,0,3,3,6,9,15

B4:
.word   10,1,2,3,14,5,6,7,8,9

B5:
.word   -9,8,-7,6,-5,4,-3,2,-1,10

B6:
.word
  9,8,7,6,5,4,2,11,10,9

B7:
.word   1,1,1,3,4,5,1,7,1,9

B8:
.word   -1,14,-11,13,-5,4,-3,2,-1,7

B9:
.word
  4,6,8,10,12,14,-7,-6,9,12

#

######
MATRIX C   ############

C0:
.word
0,0,0,0,0,0,0,0,0,0
C1:
.word
0,0,0,0,0,0,0,0,0,0

C2:
.word
0,0,0,0,0,0,0,0,0,0

C3:
.word
0,0,0,0,0,0,0,0,0,0

C4:
.word
0,0,0,0,0,0,0,0,0,0

C5:
.word
0,0,0,0,0,0,0,0,0,0

C6:
.word
0,0,0,0,0,0,0,0,0,0

C7:
.word
0,0,0,0,0,0,0,0,0,0

C8:
.word
0,0,0,0,0,0,0,0,0,0

C9:
.word
0,0,0,0,0,0,0,0,0,0


