Relative Prime Assembly Language Specification

Relative Prime Programming Model

The Relative Prime architecture has the following visible registers:

1 12 16-bit general purpose registers noted below.
2 Three special purpose registers (PC, ECP, $0)

It also has three visible 9-bit “I/O ports”:

1 two inputs (one for the 4-bit input port and one for moving data between general purpose memory and a special purpose 16-bit register)

2 one output 

Relative Prime is a load-store architecture, meaning that only load and store instructions access memory.  Computation instructions operate only on values in general purpose registers.

Arithmetic Instructions

Addition:


ADD RD, RS

Put the sum of registers RD and RS into register RD

Addition Immediate

ADDI RD, RS, IMM

Put the sum of register RD and the sign-extended immediate IMM into register RD.

Subtraction

SUB RD, RS

Put the difference of registers RD and RS into register RD.

Branch Instructions
Branch if greater

BGT R1, R2, LABEL

Branch to the instruction at LABEL if register R1 is greater than register R2.

Branch if equal to

BGE R1, R2, LABEL

Branch to the instruction at LABEL if register R1 is equal to register R2

Load and Store Instructions

Load word

LOAD RD, RS, IMM

RD is the destination register, RS is the base register, and the IMM is the offset value.
Store word

STORE RD, RS, IMM
RD is the source register, RS is the base register, and the IMM is the offset value.

.

Data Movement Instructions
Move

MOVE RD, RS

Copy register RS to register RD.

Interrupt and Input/Output Instructions

Write

WRITE PORT, RS

Write the register to port output PORT.

Return from interrupt

RFI

Return to the interrupted instruction sand set the IEB.

Read

READ PORT, RS

Read the value at PORT into RS

Unconditional Instructions
Jump

JUMP LABEL

Jump unconditionally to the instruction at LABEL.

Jump and Link

JAL
ADDRESS

Jump unconditionally to the ADDRESS.

Register Conventions

a – arguments

v – return values

t – temporary values

i – interrupt vaules [$i3 contains output (answer) to device]


$i0 = the flag register


$i1 = the address of the interrupt


$i2 = the value loaded into the registerfile

$t0 = 0000 
$a0 = 0100 
$i0 = 1010
$t1 = 0001
$a1 = 0101 
$i1 = 1011
$t2 = 0010
$v0 = 0110 
$i2 = 1100
$t3 = 0011
$v1 = 0111 
$i3 = 1101
$ra = 1000

$0 = 1001

Relative Prime Instruction Formats
The Relative Prime architecture has four instruction formats:

	
	15                 12
	11           8
	7     4
	3        0

	R-Type
	OP
	UNUSED
	RD
	RS


	
	15                 12
	11           8    
	7          4
	3       0

	I-Type
	OP
	RD
	RS
	IMM


	
	15                 12
	11           8    
	7          4
	3      0

	B-Type
	OP
	TARGET
	R1
	R2


	
	15                 12
	11                                           0

	J-Type
	OP
	TARGET


Machine Language Instructions

R-Type Instructions
	Instruction
	Opcode

	ADD    RD, RS
	1000

	SUB    RD, RS
	1001

	MOVE RD, RS
	1010

	RFI
	1011


I-Type Instructions
	Instruction
	Opcode

	ADDI   RD, IMM
	0100

	LOAD  RD, ADDRESS
	0101

	STORE RD, ADDRESS
	0110

	READ PORT, RD
	0111


B-Type Instructions

	Instruction
	Opcode

	BGT  R1, R2, LABEL
	1100

	BGE  R1, R2, LABEL
	1101


J-Type Instructions

	Instruction
	Opcode

	J  LABEL
	0000

	JAL  ADDRESS
	0001


