
RISC (Reduced Instruction Set Computer)

RISC-V ISA

Registers

SUMMARY

32 general propose registers in rv 
Referred to as x0-x31. 
Associated with the word's length 32-64-128 bits. 
x0 is always set to be zero. 
PC is a register that holds the memory address of the
instruction being executed.

WHAT IF WE WANT PC TO EXECUTE A FUNCTION AT A
DIFFERENT LOCATION?

JAL (jump and link)

A single instruction can only perform one operation.
Keep isa small as possible, makes it easier to build fast
hard ware.

Store the return address
Update the value of the PC.
Store values in registers.



We can choose any register to hold the return address.

and pseudo instruction for that is

JALR (jump and link register)

Usually utilize x1 to hold return address , so it has an
alternate name ra .
When we jump because of a loop or branch, we don't
need a return address. For example, if a if-statement
followed by else, when the instructions belong to if is
finished, then jump over else without return address.
To avoid saving the return address, we can specify x0
as the destination register.

jal x0,L1 

j L1 



When we want to return from a function, the only thing we
need to do is modifying PC's value.

and pseudo instruction for that is

If the register ra which contains return address, then the
pseudo instruction can be simplified as

When we call another function, what happens to the value that
are stored in the registers?

Stack

Stack Pointer(SP):A register that holds the memory
address of the location of the last item placed on the stack
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jalr x0,rs,0 

jr rs 

ret 

We use the stack to store the info.



(x2). 

Saving registers



Calling Convention

Temoporary registers

Saved registers 
* Saved by callee. 

Arguments and return registers 

Saved by caller.



Comments in Assembly

Instructions in RV

ADDITON

Calling a Function 

add x1,x2,x3 # x1=x2+x3 



SUBTRACTION

IMMEDIATES



MEMORY OPERATION

Load word(lw)

Store word

There is no substract immediate in RV cause we can
use addi to replace it.
Addi immediates are limited to 12 bits.
When you perform an operation with an immediate, it
is sign extended to 32-bits.



Loading and Storing bytes

When you load a byte from mem, it is placed into the
lowest byte of the destination register and sign
extended.



LOGICAL INSTRUCTIONS

shifting

If you don't want the number to be sign extended , you
can use lbu which will zero extend to fill the register.
When you store a byte, only the lower 8 bits of the
register is copied into mem, so there is no sign
extension.



DECISION MAKING INSTRUCTIONS

Labels

A label tells where the program to go.

Conditional Branches





Unconditional bracnces

IF-ELSE



Loop


