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Agenda
1. Tips for RISC-V programing
2. RISC-V Calling Convention

3. RISC-V Compressed Instruction Set (related to project 1.1/1.2)



Tips for RISC-V programing
Do check Venus tutorial videos provided on the course page



Tips for RISC-V programing
Registers:
• Always use ABI name of registers in assembly codes
• Plan the usage of registers wisely
• Do stick with calling conventions



Tips for RISC-V programing
Label:
• Used by Assembler in calculating offset for branch/jump



Tips for RISC-V programing
Zero-extended or Sign-extended:
• All about 2’s complement

• Consider not only how it effects the behavior of an instruction,
• But also how it effects on the input requirement of an instruction.



RISC-V Calling Convention
Caller & Callee
• Caller invoke callee
• Caller should save Caller-Saved registers (to memory) before the call.
• Callee should save Callee-Saved registers at the beginning of its execution and restore them before 

return.

Steps of function call
1. Caller put parameters into registers a0-a7.
2. Caller put next line’s address into ra and jump to the function label. (using jal)
3. Callee pushes s0-s11, sp onto stack.
4. Callee execution.
5. Callee extract value from stack.
6. Callee jump to ra’s address.



RISC-V Calling Convention



RISC-V Calling Convention



RISC-V Calling Convention
Tips:
◦ If you are not modifying s0-s11, you won’t need to save/restore them.
◦ a0-a7 are your friends, you are welcome to do stuff to the arguments in-place.
◦ t0-t6 are also your friends.
◦ s0-s11 are your friends, if you are more of a caller.
◦ ra, sp, gp, tp are your father, be careful with them.



RISC-V Compressed Instruction Set 
(Related to project 1.1/1.2)
Length of instruction:
◦ 16-bit instead of 32-bit

Alignment of PC:
◦ 2-byte instead of 4-byte

Immediate:
◦ Smaller

Registers accessible:
◦ Limited



RISC-V Compressed Instruction Set
For what?
◦ To save static code space for 

low-end embedded devices, or
◦ To reduce cache footprint for 

high-end commercial 
workloads

Save 25% space compared to 
standard RV32 code.

Credit:
2nd RISC-V Workshop, Berkeley, CA



RISC-V Compressed Instruction Set
RVC uses a simple compression scheme that offers shorter 16-bit versions of common 32-bit 
RISC-V instructions when:
◦ the immediate or address offset is small, or
◦ one of the registers is the zero register (x0), the ABI link register (x1), or the ABI stack pointer (x2), or
◦ the destination register and the first source register are identical, or
◦ the registers used are the 8 most popular ones.

The lowest 2 bits of an instruction:
◦ 11 - not RVC
◦ 00, 01, 10 - RVC





RISC-V Compressed Instruction Set
RVC allows 16-bit instructions to be freely intermixed with 32-bit instructions, with the latter 
now able to start on any 16-bit boundary.



RISC-V Compressed Instruction Set
RVC allows 16-bit instructions to be freely intermixed with 32-bit instructions, with the latter 
now able to start on any 16-bit boundary.

.text
foo
bar
foo (RV32)
bar
foo (RV32, not 4-byte aligned)
bar
foo
bar



Q&A / End of discussion

Thank you for attending the discussion!

Wish you good luck doing homework/projects/exams!
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