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InE &7
BEARER
o FIW: BRIRF
o MBEEAFEXK:
1. F GCC master 73z, 79 Fortran i/ subroutine 5 function EBEZNIN target /
target clones B ATTRIBUTES 4%,
2. RixLMIER LT IR LTt
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I H & 7T

+ 42 Function Multi-Versioning?

o KEZhRA~ (Function Multi-Versioning / FMV) R—RiF/FEEEA

B UTER—PZ#H PR S E RN Z DL AR

I LABE XM FEMIE CPU H51E (140 Avxs12. SSE4.2 3F)

BEEHWALIEEA CPU REEEERES (5190 arch=atom Intel Atom )

Function- RREHERNZREAS, FRILZIMEBEIN -march=<arch> B Z#FHHISER [ HIFPTT
KIE R ZhRZS
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IME &7
FMV Bt AN FARI=?
o "—RIWIFE. ZITBIT"
» ZHEIRITXHABRAER LIEARRERN CPU B S /15t Z Bl FRmEA Mt 8E
o BRUB/IMEIR/AIE
» BRERLER ZhRAS AT AT W AL AR/ REH TN, MAEZTHEMITRHE DB
o ZHRHERUMES (EERFK)
» 540 RISC-V , BME RVA BECEMEE, I ReE/IHEAE
» BINB FITRY rv64.zip FLE N T R RISCV £ F IR ERY
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https://www.rv64.zip

InE &7
FMV Bt AR ARI=? (Cont'd)
o LLRISCV HNRAIEH BHNHIF
» RVV 0.71, 0.8, 1.0
» XTheadVector # B (Z$X), based on RVV

0.7.1

s HEIXE rve4.zip

5

ShanghaiTech University

Microarchitecture

Sifive U74

Xuantie C910

Xuantie C920

SiFive PS50

XiangShan Nanhu v2

Spacemit X60

Xuantie C920v2

Zebang HE | Tunight @ TUNA

Real chip come to market

2022 (StarFive JH7110)

2023 (TH1520)

2023 (SG2042)

2024 (ESWIN EIC7700X)

2024

2024 (Spacemit K1)
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RVA Profile

RVAZ0UB4

RVAZOUB4

RVAZ0UB4

RVA20U64

RVAZOUB4

RVAZ22UB4

RVAZ2Ub4

Additional Important Extensions

Zba, Zbb

xthead*

xthead*

Zba, Zbb

Zba, Zbb, Zbs

Vector, Zicond

Vector, Zicond, Zfa, Zawrs
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I H & 7T
FMV RYSEIRRIE
« IFUNC

» GCC FMV B9tz AN &I kEIF GNU [8l#5K %K (Indirect Function, IFUNC), XE@—M{Eis
TR R EELIAIVIE, IFUNC B—MI5HRRITT SRR (STT_GNU_TFUNC) , EHFFAEIEIEMAXK
A8, MEIEA— 128 (resolver) K%K

o Multi-versioning + Dispatcher / Resolver XX
» IFUNC BJBEX resolver K #Z4E, M target clones HEimi¥as AR Resolver
» Resolver fiSIEIETTIMGNIZ AT CPU B, FHiREI—MEAKREENRESLIMAMRASHIISE

e main = Z4callv.resolver = Z4callv.avx2 avx512f mmx / Z4callv

WP

anghaiTech University
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I E B3R

XF FMV B9ZhgEescif

XFREE (CIBESNRSEITE) !
IGCC$ ATTRIBUTES TARGET_CLONES("default", "avx", "avx512f") :: MySub

1GCC$ ATTRIBUTES TARGET("avx2") :: MyFunc
o Hijl
» 10 target, target clones B attribute, FIXRZAVIE LRI
» NS BT ERFERATREMFAN
o Fin
» SCIRFRANEREERY attribute, ERTIMEB (C-like) target # target clones SER
o M3t
» BET dejagnu FNBIMEK (BFER AVX fERMIR, FHIE 1386 testsuite #7)
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I H B R
M RFC U E#ekL
o WAL T
» BT %M, CC TARZ% Fortran Maintainer, {BE@&~F~[E~&~
» ME—IRE|NOE ZIRERM G HEHNIRME TRES, EMAT & TXT (
» P.S. AIEES R EIFAVIE A MFEARKELLBUEIE, /2A patch ¢11d
o JZHELI C++ XIMEHY target
» WEREALREXNMEAHE, CH C++ A target WEZEBXS!
» C++ PZFFEEH"— PR, BRMERUTEHEERERZHNAREREES T2 A —FRE
» C AXFNFEREEMAAME, ZXREXEHK redefined
» BF Fortran A C++ MREEFELLRANER (WEX), HFIMITiEZERE NI KB
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ImE%

T EWGR/ERIT
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Cvs C++
% hig s 22 AL IRV AN (3]
o« MF .c
» GCC HiNSR B 12X PR 1B [E] B 133 Y BRI 21
#H1T FMV SIREE E X AR
» Clang EERAEX — M ESHNRE, 4
FLEBI0 void call(void);
o XTF .cpp
» G++/Clang =& s HIkrH B BohdE R —
1 dispatcher 2 & IR [ERVEAE
o EH—E/NBFIEN suffix ERKRIRIE]
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KA~ 3

T EE1TiEs
*F somefunc.1 BY suffix

o % ZE! 1anghooks.cc FARNNITERZSEVIB /R :
if (TREE PUBLIC (decl) || DECL FILE SCOPE P (decl))
o HFlE, REBA=HMIMITEEsHBENE:

» ITREE_PUBLIC (decl): REARZEAH (public) BY

» IDECL_FILE SCOPE P (decl): R EXH{ERIEM
BD: JERXHBIEXHERIEBIR I SIRFITENES.

Fortran BYERZRA] RN E & 2 (AT LUEIT readelf BEER)
NI EFMERANAEIEEEREAHN
SRRHEFST 1 FXMB suffix
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C++ vs Fortran
SI C++ XAV Z hr <8I FHES
. EEEX
L C++ WEMMITER, Z/EHEEN declsmatch NERBETREY (HIFEH
DECL_FUNCTION VERSIONED)
. CH++ B EBHIT—HMRT, BAPSHMERDE (decl), SBEATIERE linking MHEE

» Fortran WESXNIEEEIHEFSRWER (gfc_symbol), BEETEX SHIEIRE
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g{al4s GCC Bl ?

DejaGnu #JiR

o GCC HRNIAAZR D BET DejaGnu 1EZE, T gcc/testsuites BRT

o FJLATE "B C/CPP" pYENL b, BIFERERRKLIEERFAT. KWERZFFESHITIEE
o FINFHRVNMIAFERPIFESRN. WEBELHESY). EEFEMKRSE

» ! { dg-require-effective-target avx512f }
» ! { dg-final { scan-assembler "\\.*\\.avx" } }
» ! { dg-final { scan-assembler "vmovss" } }

» ! { dg-error "TARGET CLONES arguments must be character constants" }
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gNfalzg GCC _Lins & HB{H/Patch

o Commit igf§F LER
o Commit HEHERM fix [ feat FFA—HF
o I git email HRIR
» NRFEHRZEFERIERANAVES, HTML SHHREFIFRIENK
» --subject-prefix="RFC": Request for Comments
» --cover-letter § summary
o« XT1LIX (?)
» TO/CC BYAFRILAM Maintainers BE+$k, eI LIEZEIHIERRIE 2 EERY Author
» FHFHAY GCC Coding Convention: Lines shall be at most 80 columns., {AFXIHREHIER
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IGERA =25

X

St

REIFE—RZSI OSPP, R HE—XXEARIE H#HITINEEE A patchwork, BERMIFE, Bk
FERHBNSIMRRFEM, EX/ITMAEERREE, HFERKESBEH GCC Patch £1AIR
Huteiandk, BEIE EFNEGFNRE, RE TIFZNESFIERN, AERRERTXTIEE
RISC-V £ THEXRE . HREERZGHEE TUNA, REIMFMEZIFEESRANGISHEZIRME
HENMBNERE, JMIMENARERARENFICEER, UNKFERE PLCT RE=E, fI—&k1
AEE, 1LFBETEM scratch F3JF GCC RITIER G 7%, UMRRZHRBEM B, RAETEEZRHFHNIEK
—EZSMXR OSPP MAFFEF, BAKEIEE, BEATRINNE—ETATRZMB LRSS, &
BEZSMBRAZ, BAAIZFHAR,
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Thanks for listening

Any questions?
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