Item 38: Be aware of varying thread handle
destructor behavior.

Item 38: RIEAFIZFATRRIBTATT N

Item 37+ 15EA T joinablefy std: : thread Xf N T AIHATHIR G ZkFE, non-defered{f:55H) future (=
Dlitem 36) 5RFEFEAHLNIKR, K, ALK std::thread AR future M REMAIERFL
FERY AT,

MIXAS AR, AERAZ std: : thread il futures TENTHIIN G S ARIRAIT R, TEltem 37715HA,
joinableffy std: : thread Mt L ILIRIIRE, RN EARREAQERE-FE5 join si# (R detach
A EHRERERT, (B2, futures RUNTHIRILA NG IIT TR join, ARSCRREAPIITT
detach, AN XEEHITIRMMES, KIZARERIEFEIE, X PSRN ZHRIESIITE —
T
FATAT AMERBISCRR | Future RIEEFEEN — GHAFEDZEERSREESTERE) o Y08
W& (BEFEZRPIT) FIHRERT NEEREET (81 std: :promise XR) , HHEMM
future BEHEER, IRATDMBR AN HAIEDR, MEAGRERIIFENTTA:

std: :promise-
(typically)

{ELRBEVA FI B 2 RAZ R L B0VA I SEVAF & get 1A Future ZATHTSER, AT DAL A
RETF IETERZA I Y std: spromise s XA GERERE, SWIHAZEIITERG, W

ERFIFEANREEMEATAHEM future , [K24 std: : future AIRESHY AR QN4

std: :shared_future (XA BN RITE R std: : future 545 std: : shared_future),
I std: :shared_future £ std: : future #UHBR 2 FWEFIRZ R, BT AZE RS RA AT DAHE
DU (B aers)) MR EIRE NS &5 — N9 HER future —FEK, WA Z B0 H# FRE
BSE IRAY? XA AL,

DRI 55 458 A 3 SRR ST 22 SRR S RESANE S P IBIX MR, AU IBE S 2 SN AL E,
AT EFONIEZIRE (shared state) o IR H BETHATN R, BB RIEEHLAE, #0
FISEEL, ARUEEERI1EE T DOEI AT XA 7 ORI =R,

AT DSV EE, WS, LIRS ZRRRW NE, BEIEZEFRRE RN HH:
Shared State

Callee’s std:: promise-
(typically)

o

L ISR EIRREE, BN future AINTAIATN--IX P item YIS - BUR TR future FYFE=R

o

e Non-deferedff:%% (=% std: :Taunch: :async) G —PREIEZIREH future Hrid
BRI ST S 2 2 iiblockfE, AR E, XAl future FIMTHIRTHUT FAT S LA T FaNH
join,

o future HMXS R IIHTHIR BRIV, XN TRPHITINES, MG KENLKERIT detach . X
FdeferedT5 MR —Fl future, BIREIXMNdefered(L55KIZASHIT 1
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IXEERRT LR AP B A%, BATTE IE AR & — ME A 51T AR — DN BB ah, IE#H1T 82
future M BREEEEL future , FIBEIREAN join R detach, HEYH future RUEHEAL R (MR, I©
7B —ME, mENTZ5ANEZRESS HHTEE— )

IEHEATHIBIIMEOLOAE R REIFTEIROL A ST

o Xk future MRS ZEWIEAH T std: rasync QAR

o THMEENKIEE std: : Taunch: :async (ZUltem 36) , [RIAZIZITIF RGER Ti%HKMs, 5%
HEX std: rasync BAAHTEE TI1Z KK,

o future B RPHLEIRESWERE—15IH. AT std::future, HREZ2WH, T
std: :shared_future, WNHRIEHEHAA) std: : shared_future 5| HHRHZEIRSRE B,
FAZ,

HAEY EHE =SSR,  future AT ERECA SR HE1TH, BBERPESPIITRZ R
blockft, =R L, XY TIBT std: :async QTS ILIEET join o

T ST BRI Rh S BT BT RN " Futures from std::async block in their destructors”, 1
R R, (B2 7 IREA, BEIRCEHNE 7 =k,

VRATREARZE TREEE MR N LU AT A2 BRI (& XENRERERE, RXEE T
AL | XIREHE, \ERH, HMERZRRSHERAIX NS detach (ZUlitem 37) HX

B, (H R AR BGRHIFE P& X R (KRR T join, FMEZUItem 37) , FrDAZUMER
B join o XMNREHIREEFIN, HHINEWREECHH14FBEMITN, &5, RESLAKEE,
Fir PAC++11RIC++ 14X BRI T R 2 — 3,

BEAPIRERME future B 5151 std: :async WA, HIHEAE—1 std: : future A4,
TEHAIMT AR AN R EblockE Rf RAAT S TE R, Xt T A BRI HE:

// this container might block in its dtor, because one or more contained futures
could refer to a shared state for a non-deferred task launched via std::async
std: :vector<std: :future<void>> futs; // see Item 39 for info on std::future<void>
class widget // widget objects might block in their dtors

{
public:

private:
std: :shared_future<double> fut;
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AR, MEAREINERITES ER future NlE RIS AREE 5, VR8LA] DARRE M R AR ST
“SEETN. N, HAEN std: rasync SRS A G EASHIT R E 1T R, (B2h H et
RS R, —F2E std: :packaged_task, — std::packaged_task MRS PEE (5
BHEHMATAANSR) REDHIT, RERKHHERBALZIRED, AFHE std: :packaged_task
get_future BREGREUE X% ZIREMIE R :

int calcvalue(); // func to run

std: :packaged_task<int()> pt(calcvalue); // wrap calcvalue so it can run
asynchrously

auto fut = pt.get_future(); // get future for pt

R, FRATTAIIE future B KEX std: :async BRI IR, B DAY B 80 & B 75 KT,

— B0, std::packaged_task RRUAptA]RERTELAE LT, (FEFE: FHALWIRNIEIXHE
NSRRI, . KREMLER DB std: rasync BPUT, HEIEHAR std: :packaged_task 1)



std: :packaged_task NREFEUL, PRTDAY pt #ZIH4, std: : thread W2 {ELIE (@idmove, S
Item 23) :

std::thread t(std::move(pt)); // run pt on t

XA T 2RI T future T REIEHITNE —LE T, (H2RX B E— MERSIE A
HHERS:

{ // begin block
std: :packaged_task<int()> pt(calcvalue);
auto fut = pt.get_future();
std: :thread t(std::move(pt));

} // end block

AL A BRI ZEOIE std: : thread N REZJGHY".."s .. =M HEME:

o AT 20 XMIENL, tRTEEAIREE Kjoinable, X&EEEFLZILE (ZUlitem 37)
o XM join, XAMEN, AFTEfUHINTHIEEblock, FY join BRI T
o XftJAH detach, XFEN, AFHRELEFUthINTHIEEEIIT detach, KIBAEAH T

gL, MIRE—DRELT std: :packaged_task BIZEEMILZIREM future I, RNEEEREUFTRTY
FHEUORNS, IEFE RS uX L,

R SRR

o future WIEEMHIT NI ZHHE future A 5 IR A EHE
o HJa— 151 std: :async GIEIEEIREN future MM KA TET A5 ATblock
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