
Tufts COMP 140 - Advanced Architecture Summer 2014 
 

MIPS ALU Practice 

Goals:  

• Use Logisim to become familiar with the MIPS ALU  

Getting Started 

Step 1.  Download the cs3410.jar file from the class website (thanks to Cornell’s CS 3410 
class for designing this): 

• http://www.cs.tufts.edu/comp/140/labs/lab3/cs3410.jar  

Step 2. Open Logisim, and load the jar file 

• ProjectàLoad LibraryàJAR Library 
 

Build the following simple circuit 
 
This circuit consists of an ALU from the cs3410 
library, two 32-bit inputs (A and B), an OP 
input, a Shift Amount input, and a 32-bit output 
(C). 

Test the inputs and outputs with real numbers, 
based on the MIPS ALU operations below: 

 
 

MIPS ALU. Computes a result as follows: 
 
Op name                     C 
---- ----------------------   --------------   
000x shift left           C = B << Sa; 
001x add                     C = A + B 
0100 shift right logical        C = B >>> Sa 
0101 shift right arithmetic C = B >> Sa 
011x subtract              C = A - B 
1000 and                     C = A & B 
1010 or                     C = A | B 
1100 xor                     C = A ^ B 
1110 nor                     C = ~(A | B) 
1001 eq                     C = (A == B) ? 1 : 0 
1011 ne                     C = (A != B) ? 1 : 0 
1101 gtz                     C = (A > 0) ? 1 : 0 
1111 lez                     C = (A ≤ 0) ? 1 : 0 
 



Determine the mapping of Opcode bits to ALU OP bits. 
We will be implementing the Opcodes in white. 
Notice that some of the opcodes will use the ALU, and some will not. Of the ones that will use 
the ALU, we need to map four of the bits to the ALU OP input so it will provide the correct 
output when the Opcode is found in our instruction. 

Your job is to figure out a particular mapping that will work, using the bits we have. Notice the 
overlaps in the operations that have the SPECIAL opcode and those that don’t: this will be the 
key to figuring out how to go about producing the correct translation. 
For this lab, you only need to figure out a mapping for the functions that the ALU supports (in 
other words, don’t worry about mapping the Branch, Jump, Move, Load, Store, or Set 
instructions. 
 

 


