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> [Z3# 1] : The RISC-V Instruction Set
Manual, Volume I: Unprivileged ISA,
Document Version 20191213

> [&% 2] : The RISC-V Instruction Set Manual,
Volume lI: Privileged Architecture, Document
Version 20190608-Priv-MSU-Ratified
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H4& (Concurrency) 5 [ ISCAS MiST

> H&R EES M EHIRERHAG
+ ZAERRSESS
- ERAMEERZESS
. BAGNFRER(ELS + o

> [ B 7R 'FSfFE?ﬂ{_
A ARG TSR —

A FEHR
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> IWRX: EHARRVER

TR (Blan: — P HEE=ERE

AF) HIESRE, ME=

ISCAS MNiST

TIAER, FMEIn5E
X (Critical Sectlon) ?E.EI’JE' /\A'lj]_||:'j/\+

FIE—RHEER ‘1%
XERNZMESH

Ez BRSNS E’ﬁﬁﬂi_fﬁﬁ%é \E AJER,
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FY e § ===
ISeAsS Mi

IRFRX

PC Instruction | PC Instruction |

PC instruction i + 1 PC instruction | + 1

PC Instruction i + 2 Instruction j + 2
instruction i + m instruction j + n

I 57 X
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> ERERIR AT B3EHIRFXAIRT (FE
¥) , BRI/ —NERTHEM G
XA, HEEXESREMR FE,

> BiE—MERERINAREIRRZAER.
» AeJREARAIH
» B EEARAYH



LIMFEERIEAR - B

PC aquire (lock) PC aquire (lock)

PC Instruction | PC Instruction |
AR . — . ——

PC Instruction 1 + 1 Instruction ) + 1

PC |/ Instruction i + 2 Instruction j + 2

instruction 1 + m

instruction j + n

release (unlock)

release (unlock)




%8 (Deadlock) [aER

> 1'I'AzE§E%ﬂiu&§E%ﬂiﬂaﬁA7§‘_¢_

FHEIRHPITISRPR SIS NZ1N 81, FEIX
Jﬂﬁ}“- Iyi7ak] E%Izjzﬂy (aquire) uE’J 52
ANERF A e LSRR,
A B
LC> aquire (A) aquire (B)
LC> aquire (B) aquire (A)
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> QIR ARHEEA
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A ge/ L AEl,
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> iRY93E

+  AnJiEIRRY o e
. nJEEIRAYSH (Spin Lock)
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PR
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=)iigin ISCAS MiST

// aquire BEHIR B=HIR
void spin_lock(struct *lk)
{ "
for(;;) { s
if (1k->locked == @) { l“ =
1k->locked = 1; i 85,0(as)
break; bnez a5, loop
} a5,-20(s0)
}




ETbiEsit ——

// aquire
void spin_lock(struct spinlock *1k)

{
while( sync_lock test_and set(&lk->locked, 1) != @)

} - PR 41

loop:
a4,-20(s0)

amoswap W.ag a5,as5, (a4)

NS
=M

a3,as
bnez a3, loop
31 27 26 25 24 20 19 15 14 12 41 76 0
functb aq | rl rs2 rsl funct3 rd opcode
5 1 1 5 5 3 5 7
AMOSWAP.W/D ordering SINE addr width dest AMO

[Z2% 1] 8.4 Atomic Memory Operations
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aquire (lock)

aquire (lock)

instruction |

instruction |

Instruction | + 1

Instruction j + 1

Instruction | + 2

Instruction j + 2

instruction 1 + m

instruction j + n

release (unlock)

release (unlock)




B hiEi ISCAS NMiST
> EBE%&!EICIEFH
FESHRT ARG LEZ MEEBFHENIGR X
(critical region)
" BRI R e TR
. BRI R R AR CPU
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HitFEEHA

Biesl (Spin Lock) MR—MEFSHERBE—NELFFENERD, XMESHUIHENITTE

8
(Semaphore)

BEH! (Mutex)

e DTS
(Completion
Variable)

IX (busy loops, BIBHE) H%EFF, EINZHITH, SNZESHT M
ZIRBXNBIFFREI T, BT UBIEZ M ESENFEARSTX
(critical region)

ESE—MERD, IESERKNESELEREN, BSILESHEAN
ZEFAFF EILESER, SESEYMREN, FEAINPH—NMES
MEHREHFREBESE.

BERPOUBERNERESE (counthl) HNBUH, E—MMEHKNES
= IE]H

—MESHMITRETHEN, 73— MESHETERELFS, HETA
TE, SETATELERREMEEXNTELE LFFNES
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