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rv32ilp32 v.s. rv64lp64 v.s. rv64ilp32

rv32ilp32 rv64lp64 rv64ilp32

ISA rv32 rv64 rv64

long 32 64 32

pointer 32 64 32

char 8 8 8

short 16 16 16

int 32 32 32

long long 64 64 64



Patches Overview
PATCH [01 - 11] u64ilp32
PATCH [12 - 36] s64ilp32
PATCH [37 - 38] ilp32 v.s. lp64

https://lore.kernel.org/linux-riscv/202311120
61514.2306187-1-guoren@kernel.org/

s64ilp32 + u32ilp32:
Fedora rv32 ready, about 1800+ 
packages.

s64ilp32 + u64ilp32:
Only console & SPEC_CPU test.

https://www.google.com/url?q=https://lore.kernel.org/linux-riscv/20231112061514.2306187-1-guoren@kernel.org/&sa=D&source=editors&ust=1699808922641530&usg=AOvVaw34CiOGT8HKRCwBFZ1UCxew
https://www.google.com/url?q=https://lore.kernel.org/linux-riscv/20231112061514.2306187-1-guoren@kernel.org/&sa=D&source=editors&ust=1699808922641797&usg=AOvVaw0EpNZIzdbsEcRr02ABsnHv


Agenda

● Motivation Discussion
● Implementation Discussion



Motivation



64MB rv64 ISA Chips

There have been x86-x32, mips-n32, arm64ilp32 existed, why introduce rv64ilp32?



Memory Footprint
rv64lp64 has 25% more memory footprint than 
rv64ilp32 (16MB Linux)!

Calculation Process:
 rv64ilp32  = (4096 - 3406) = 690
 rv64lp64   = (4096 - 3231) = 865
 (865 - 690)/690 = 25%

sizeof(xxx) ILP32 LP64

struct page 32 64

list_head 8 16

hlist_node 8 16 

vm_area_struct 68 136



SPEC CPU 2006



SPEC CPU 2017



arm32 -> rv64

Putting aside political factors, what value does rv64ilp32 bring to customers?

● memcpy/memload/memset performance in Linux kernel
● eBPF JIT
● Atomic64



Implementation



Stack layout Optimization

64bit -> 32bit



GCC problem



Sign-extend addressing

Old: zero-extend

New: sign-extend



Thank you


