Item 40: Use std::atomic for councurrency, volatile
for special memory

Item 40: Y FEHLIFH std: :atomic, FFEHNEFEA M volatile

AR volatile , WA NIKEK, AARRIZHIAEARTET, KNEERAERTIFRNGES, HEBEHM
PIEiE ST (bkin, JavafiC#) , volatile BHEH LS XN, HMELEC++, HULYRiRas(EsSLBin 1
BH LI FRE INAZE] T volatile 7, [RILIEIESTTIE AT volatile RHEFHIS L LAY
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FFEE B ZIRE volatile FIRHEIE std: tatomic GXHISEARTIINZ) MR, IXRMEEAR 1Sk
(Ekn, std::atomic<int> , std::atomic<bool>, std::atomic<widget*>%F) 25 Hfthekf2tft
TIRTFARERLRIE, —H. std: :atomic M RPATE, TEHE FAERERE AR ERINISSTESEI, X HBH

SN EE S

SHTN R std: :atmoic AIFCRY:

std::atomic<int> ai(0); // initialize ai to O
ai = 10; // atomically set ai to 10

std::cout << ai; // atomically read ai's value
++ai; //atomically increment ai to 11

--ai; // atomically decrement ai to 10

FEIRREEAITERES, HASAERR ai, HEERRE0, 10, M=MEHEF—, {EkAHASREE
Kai fBOL T, AHMATRE,

XAMEIFH A EEEER, B, 1Fstd::cout << ai; ™, std::atomic RARIE T X ai iszER

JRFH. AERIEEARERENHITRIE TR, XEREERN ai 5T << BIERE NS
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B RESERNEREMKIEA---XT ai B, i1# 2 read-modify-write (RMW) #E, %H
JEFHAT, X2 std: :atomic BB MAIEIE 2 —: —H std: :atomic MR, AR HE
B, GEHERMWIERE, X T HAMRE SRR F 9T,

A, A volatile fEZ AR AU T ZHE

volatile int vi(0); // initalize vi to O
vi = 10; // set vi to 10

std::cout << vi; // read vi's value
++vi; // increment vi to 11

--vi; // decrement vi to 10

BRI T AR, AR EMSAR IR vi , ATREBRENEMIE, F4n-12, 68, 4090727, X{admtz
RENH, ROV EAEAES vi, RN HMZEARRER, XEERA std: :atomic 8 IR
AT RF RIS, JXmiE R e S S

NTEHE—DRTIELZ LT std: :atomic F volatile RIURFERIE 4B, FEIXFE— 1A
iR, [RINAIEIN0:

std: :atomic<int> ac(0);
volatile int vc(0);
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[[Bommmmmmss Threadl --------- Y Y Thread2 ----------- =2y
++ac; ++ac;
++VC; ++VC;

HMNLAERITETRN, ac WEFEZ2, DA BRI E T, 5—J7mH, veIfE, ~—
T2, BENAEARETH, B0 BB T ve BUE, HMINBEEIE, REREERT R
veo X=MRIEXT volatile (BIfAVEEIZ A BARERIE 71T, Frf e N i dTiis :

1. Thread1 2HX ve B9{E, 20

2. Thread2i32Ht ve HI{E, IE/20

3. Thread1 #4011, AESEIE| vc
4. Thread2¥40/1, AEEEZve

ve FRJE4EERET, RIEERR B 7R,

AUAERX AT ATATRE,  ve BIREEERIB AR, A ve RRERIRTES, PNEERL
ETE S B BRI ARE XAT N PR g i a B A A rT RERAETIZER, 42K, JWiFas AR AT R
TE%, B2 HAERAEIRZ S IR haiESR LA G2, XEMAEF AR SRR h =i
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RMWHREEARZ AR std: :atomic fEH A& HE M volatile TLRHINIFo BE—MESITHEE -
EEFRNEEME, YF—MESTEHITE, YIRIELAE ML, Item 395RAA—FE
std::atomic<bool> MY J7 1A RS — MESEHISE —MESIFEEK, L.

std::atomic<bool> valvailable(false);
auto imptvalue = coputeImportantvalue(); // compute value
valAvailable = true; // tell other task it's vailable

NEBIX A, REBEFITE valavailable I{{Etrue Z X imptvalue B R EEWIF, EZFTH %
FEAA BN — A RS R AR E R F, BHRUL, iR 2PV EHEON A BRI, X
BEWRE, S0 I B (A A

a=b;
Y;
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a=b;

Bfgmi s G EH T, REMEArTaeEHE, KIoUAE RIS T B PR,
IR, std::atomic Z[RHIXAEHER, HHEIXFENREGZ—2, EHREEH, X std::atomic & &
2 A EEEE, X EMN AT

auto impatvalue = computeImportantvalue();
valvailable = true;

IR A MY BRI G, OB RIEAE AR A SRR, &SRE, &
valAvaliable FRBHN std: :atomic HifR T LB ---- HANLIEER] imptvalue {ELRIE
valvailable & MtrueZ )5,



AN volatile ANREARUE_FIRNTF

volatile bool valAvaliable(false);
auto imptvalue = computeImportantvalue();
valAvailable = true;

XA A AS g e As n] RERAIRE T A1, R RETEAE AL 2R CRBI, HAt O EF| valvailable HXTE

imptvalue ZRi,

IEETNENZERXNRE, EEANMEZE, XMES-BERIEERIPE S, BISERXE— T IEFENInt
int x;

I iEAnE 2 NAIHERER

auto y = x; // read x
y = X; // read x again

U AR ]I I 2Ny B — IRTRE SR A AR, RS WIEE eI E 2 TR,

IEENERE —DMRE, 2R IRE ANFERIASTE, BRIRA, BRG] AN, FhE
WA S, A RIAARS:

10; // write Xx
20; // write x again
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Gk dn Al ARG EE —IRE N RXEREWRE E—i:

auto y = Xx;

y = X5
x = 10;
x = 20;
G A U AR SR I 1Y -

auto y = x;
x = 20;

AJRER SRS XM E S RERES (BiR _EFrNredundant loads #1 dead stores) , BRETLK
FARZHEHES, B2OBINAREITRERXNMNE, HRIERFMNIIT TR, WNER—RYIEHET
itz G, SRSHINZ RIGRERICAEE, B AR 14 77 ZAE X AR A L,

XA TG IHUAENFRIIER NG R BINEARMT. &E LR P72 HKkmemory-
mapped I/ORIATF, IXRIATFSRRR b2 SAME 1A (FLUnSMER IR kAR alE Soonas, FTERAL, W&k )
wE, MAREE (HLARAM) o XFMENLT, FHRFZEZRIIAE:

auto y = x; // read x
y = X; // read x again
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KL, Fig—Ff:

10;
x = 20;
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volatile B i dFR AT IEAE LB ReIR N TE,  TRIRAE o R d N EOM I B A7 AT EE T AL
Pt AR SO0 BT REFRNTE, BOIZAHN volatile :

volatile int x;

GHEECI NI TR

auto y = Xx;
y = X; // can't be optimized away

X

10; // can't be optimized away
20;

IR BN (BiE EAMG RIS 2N ES) | IXERRITEER,
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FEACERRFIRNTE I, IR B B (D22 RN R BB TR RS, IAE R T4 20 std: satomic A~
ERXMZR, std: :atomic RALVFHRIFARTHIRIETURERME, A% E 775 volatile Y
FRGFERANE, (HRRBTEN R E, HOGERIERMITRIERME, W] U,

std::atomic<int> x;
auto y = x; // conceptually read x (see below)
y = X; // conceptually read x again(see below)

10; // write X
20; // write x again

JEN E, gwiFasrTRER N

auto y = x; // conceptually read x
x = 20; // write x

MNTRRNTE, BIRIXBAAHESZ,
BAE, siMMEaE e T, EENTXE std: :atomic<int> RAKT, FHEFHSIBAIERIFAE
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auto y = x; // error
y = x; // error
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RAM 1o X std:ratomic K8 yARAIPHES N std: :atomic (ZUitem 2) o FZAGELT
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FEHE IS, AT, #IUREDLYdelete T, XU AT AMIRELSyWgmIFERK,  F)
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Al OB BG4y, (ERTREMEA std: :atomic Y Toadfistore XA FREL, Toad PREUE TILEY,
store JRF5 N, ZHx#IMAy, RERXEMERAY, RENIZXFFEE !

std::atomic<int> y(x.load());

y.store(x.load());
XA AR, (HEn] DUEREIIANERLIEMNR T, MaERRE N AR - eiiT.
LEHMIRED, gmidesn] DAUEI (7 iEx I E R F 7 A RIS BR ek ik

register = x.load(); // read x into register

std::atomic<int> y(register); // init y with register value
y.store(register); // store register value into y
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e std::atomic AAEHLZERH
o volatile A THIENT G5

[R5 std: :atomic Al volatile FHH T ANEMEM, FrLARTAGE SRR

volatile std::atomic<int> vai; // operations on vai are atomic and can't be
optimized away

IXA] DAFTE EEA vai 28 & 2Bk T memory-mapped IVOWNTEH B T3 AR =,

RE—m, —YEHFEEILHERMEH std: :atomic [V Toad 1 store ERERIFERNLENS, KONIXFEES
PR ARATRXMNEEANER", SAX—FLI ARG AER, KA std: :atomic SEXEHE—
L BB EBERT std: :atomic IR RAHATIFEHE, VAR Toad Fl store A] AFEBIIR
AR RIEHI, MIEMERNAERE, RAEBIHE— 1ML E LA store k5 HAMLMEHI TG

(betnflag& ~EHRRI AT M) FIRERIRE XL EAE A AN AEMH std: :atomic . XBEZ 2SR
W, BE, —EEHE atomic flvolatile FIE AR,

DAL

o std::atomic EHEMEMB, RELBEBWZNEBETIN, BHREEHLEFH
e volatile BMERKANFRIZ =T, BRBFHIESRIILAT,
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