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Simple CPU

Our simple CPU only has seven instructions:

ADD
0001
add the two numbers in memory locations A and B and put result in C

SUB
0010
subtraction the two numbers in A and B and put result in C
MUL
0011
multiply the two numbers in A and B and put the result in C

GET
0100
move a number from the RAM to CPU memory location

PUT
0101
move a number from a CPU memory location to RAM

DEC          0110
decrement the number in memory location D
JMP
1000
specify the next instruction to the CPU
JMPZ
1001
specify the next instruction to the CPU if memory location D is zero

Our simple CPU has only four memory locations (registers):

A   
0001
first number for arithmetic

B
0010
second number for arithmetic

C
0100
result of arithmetic

D
1000
number that can be decremented or used for temporary storage

Our simple CPU has instructions that look like this:

IIII LLLL AAAAAAAA
Where the first four bits are the instruction code, the next four are the memory location in the CPU (only used for GET and PUT), and the last eight bits are the address of a location in memory (only for GET, PUT, JMP, JMPZ). Some instructions are one byte long (ADD, SUB, MUL, DEC) and some are two bytes long (GET, PUT, JMP, JMPZ).  Each number is 8 bits long.  So a program might look like this in memory:

01000001000011000100001000001101000100000101010000001110 
separated into bytes you get:
01000001   00001100    01000010    00001101    00010000    01010100    00001110 

or translated into English as:


GET A, 12
GET B, 13

ADD

PUT C, 14

Or c = a + b

Translate this program into English:

01000001   00010100   01000010   00010101   00010000   01010100   

00011110   01000010   00011110   00010000   01010100   00011111

