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FINETE<HIAL

n FHNEIES: LW/SW, LD/SD(64 bit), LH/SH, LB/SB..

31 20 19 1514 12 11 76 0
imm{[11:0] | sl | funct3 | rd [ opcode ]
12 5 3 5 7
offset[11:0] base width dest LOAD
lw a1, 1024(a@)
31 25 24 20 19 1514 12 11 76 0
I imm][11:5] [ rs2 rsl | funct3 | imm([4:0] | opcode |
7 5 5 3 5 7

offset[11:5] sre base width  offset[4:0] STORE



FINETE<HIAL

= CPEFIEHEFF:E
= _ global_pointer$
s defaul: .sdata + Ox800

1w a1, 1024(gp) {7 -------- ~
-2KB
'——é—— GP > 4KB
.sdata '<]
+2KB
b )




FINFHFESRIMA - LSCP

= LWGP/SWGP, LDGP/SDGP
» YECPHENFFS
s Offset: +32KB

31:29 28:25 24:20 19:15 14:12 11:7 6:0 instruction
000 imm([8:2,10:9] imm[15:11] 0N rd 0000111 LWGP
31 20 19 1514 12 11 76 0
imm[11:0] [ rsl | funct3 | rd [ opcode |
12 5 3 5 7
offset[11:0] base width dest LOAD
31 %2 20 19 1514 12 11 76 0
I imm](11:5] [ rs2 rsl | funct3 | imm[4:0] | opcode
7 5 5 3 5 7

offset[11:5] src base width  offset[4:0] STORE



LLDgkizzs AL - LSGP

lui a0, ©
1w a1, 1024(a@)

= RISCVZEHIAYRESZ 23 st :

=>

lwgp al, 1024
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https://reviews.llvm.org/D100835

LLDf#Z2s FAVL{L - LSGP

lui a0, ©

= lwgp al, 1024
1w al, 1024(ad) = ap

= RISCVZRHRYHEIZZRAAG: [WIP][LLD][RISCV] Linker Relaxation
w ZZEMRE (59)

for each rel in relocations
if( rel.type is R_RISCV_HI20 and rel.inst is LUI)
if( rel.nextInst is one of (LW ro LD or SW or SD) )
if( rel.inst.offset is in range of Uint16 and aligned by 4 )
Call removeInst(rel)
else if ( rel.type is R_RISCV_L012_I or R_RISCV_L012_S)
if( rel.inst is LW )
if( rel.inst.offset is in range of Uint16 and aligned by 4 )
Call repleaseInstByLWGP(rel)
rel.type = R_RISCV_LWGP
else if( rel.inst is SW )
if( rel.inst.offset is in range of Uint16 and aligned by 4 )
Call repleaseInstBySWGP(rel)
rel.type = R_RISCV_SWGP
end
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LLDgkizzs AL - LSGP

lui a@, ©
1w a1, 1024(a@)

=> lwgp a1, 1024

= RISCVZEMIHIEEIEZRM: [WIP][LLD][RISCV] Linker Relaxation

= ZOEEHMRE (E92)

= BFRIER
1. c.lui
2. WiESHNEMERER int a = oxfffff
3. aOEfBIE<(EM
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.« GP - 64KB

.sdata
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Reference

riscv-non-isa/riscv-elf-psabi-doc GitHub.
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https://github.com/riscv-non-isa/riscv-elf-psabi-doc/releases/tag/v1.0-rc1
https://groups.google.com/a/groups.riscv.org/g/sw-dev/c/JV5Jdh4UjVw
https://groups.google.com/a/groups.riscv.org/g/sw-dev/c/60IdaZj27dY
https://maskray.me/blog/2021-03-14-the-dark-side-of-riscv-linker-relaxation
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