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HITHELZLEFERETPINE |, BREERN. RXEESHITEREPMITILS , sesnEritiRIRS EETE 2 BN RS , FREXINEIERTMA. FREREMEIEITRE 1000 5T, MMEARRESE 1000 T SEE£24851 2000 THEEE, AT HEESERRE  ZBRTRERMGEZERERE , IEKREHEE—BEEREER , i —EAARBRITHEBARIET —£X5. BERFESHEEMEE
P&, —RRZRER  MITHELREMNEBRNEZASETIUCHMITEIREINTHE , REGCSEZEBHRTIIARE (NRFENEE )  MRER "#iT6EENE ) | ESEPFTELZNSEERET (W, BAmEZERZEHS "5k (volatile ) 4 B, BHIEHETT-LEREENREN)  ME , JITELTENERR —MAERZERSFHEK, RBSCENRS (LLMFELstriokMER |, ©AF " SXFIUREERGAL
HOIREE | RFESEEHT , BRMAENHRE ) AENITHAT SN , ESRTHRIBDIEISLERNE , BETIFFINTERHERE , AESHANBERAR. ETEERAET , Blincrement counter2#ITHLTEH , BRERIEAM, #include int increment counter () { static int counter = 0; static pthread mutex t mutex = PTHREAD MUTEX INITIALIZER;
pthread mutex lock(&mutex); // only allow one thread to increment at a time ++counter; // store value before any other threads increment it further int result = counter; pthread mutex unlock(&mutex); return result; } EEHRIEF , EXincrement counterd] LATE Z{E#MITLATREIEN , BAE —EEF#Emutex’ REFSHEZEH counterf5hf, ERNEBEEER
BERIEAMPEIRIEFENF , IR Epthread mutex lock(&mutex)Flpthread mutex unlock(&mutex)zEES S —EFEMFincrement counterfIHET , AIEE RMITILRD |, LtEFHEMRmutexB#lock , BN EEpthread mutex lock(&mutex)BFEE , it B Hitmutex;8 B EHunlock , FAEEKEFE T A, B2 MEER pthread B9 mutex ReJEAN, RERIHERIRTE
PTHREAD MUTEX RECURSIVE &, #AmEiigHrEEmsS , BEFER—E mutex RFEIREEMNEERFEABREE , BAltc++11HFMEREFEEIRE T —ETELRERITELEXFIEA (MEEERSZ ) WEFZE : #include int increment counter () { static std::atomic counter(0); // increment is guaranteed to be done atomically int result = ++counter;
return result; } Thread-safe Tcl Extensions ( EEFIEED , I ER4EI.1ESEEE ) (wiki page ) Thread-safe design Article "Design for thread safety" by Bill Venners Article "Write thread-safe servlets" by Phillip Bridgham BXE " &{F: F®{TiBthread-safe? EEMERE A S HIEHGTHE , HBEEABESRERE, EIt , EEBEAFlogical A RICHE:R TS,
B, BHIZETHRENER! EEEEAERMEBUERLALLT Ithread2EE? FJREEBARKNT R, MGEEMR... EcpuBE—FR(ER)NENER |, RERMNE—1TENIERENMERtheadMiE | ERIERNRE —1TIENER , JiERthreadtV4R, FTEBAY " Ethread ) , £dos (Ekdos like)FZN1E , FLEEmain( )EERNIIFIERI4E R —(Ethread, M=EthreadlAstd)—{EFthread
AIREREAAEBTELthread@BEE—E "EXER ) , UFcpuRTNEMITBEER, H LEEMthreadERRKE , KT LLEMERFTENMultithread SEFHBERB=EEHA , =21/ HEN—ERXER , Bcpu"PESB"RMITE! (—Ficodetfnewsificreaterf #iEthread)2/ AEIMERER , FHcpuBRINENERNITEEER (¥EcodefE R #HnewskiRcreatei BRI
thread)3/ ;BELA L ZFEERATUL , ERMIEF RS 48/2 4212 (multithread) ERER: , HFIZAEZTREER LE=ENW—8E., B2 — 8 A BB ISEEEALEEE , ANBErIERILTEN, EBF_HE , PHEEEBEREAEthread codeREEHARER—ELHEZE, HRABIE "IEXNER , LT —T. EFIUZ—{Bfunction , StR—fEclass(BEBEMEXRR) , HE LA EWES
18, EAfunctionzEclassENEEREEE , RESHEFESENHAZHMR T —BRRKIEE, EMEATEEZHBthread-safefViEEERE T2tk ALE , FHPITUBBE—EFERF (process / Ethread)$® , BANRER —{EFthread?Eig , FiEEEthread-safefIERE, LARBGEMIBRZ KT , mainthread+userBE ) —{Bthread, {FRi&ButtonitiiR TR EMFmemortHEBE@EString , MEAFEA—{E
thread Bl 2B Amemot8#String, BEEthreadEENFAmemo R E StringfMa3 THIEHE , userRENERIFR Fbutton , EEthread EE B T SEEREIAREMEAIString? BAKBIFAHINELIRE , 5 "HA ., BEMEHEEIAL , AR ALLWIRREMERHITHEREZERNIS LT (U LA EBAMETRE), HEHA—EEENSE , HES—(EthreadfiE B2 —EEBstack , Fillautoik
(loca)NEHBEAEEHEZNRRE , BAEMHEFNEthread ZFEMRERTEA , HIEAEHE, HiilE:R  EENEXERP , FIEEREIMNEEE Zlocal(auto) 28 , AMFEEER , SXiRE Ethread , Fi&Rthread-safe !! HxkIY , EFMNERPERELIHWEE , BEMIEEthreadFABEERA LR, FFERE , BEAE , TIE—ER. MTIEEELFEEthread PITHELFALL?
HEERREEBN, [tMESgEEint g EEthreadFEREI , E&EthreadBR3|HE—K , BEXLIF? ZXRE. EEXLGEHMENRERRTL00% , B98% A &E), ARE—EXREHI—RKEFNCcpUBIEBR , FAEEEHR, X , EREDYLEIZEE struct tag 5| AEFHE—X , PELLIEF? FRRE.. . FAAETLe , AA—EEEENENA L REZEMES. E—CMA EEme—+
RiR , Hint g "FERER 4 (thread code)5IHEI2R(B)UL , BMBEEALLET, LLUERE KRBk , ERIBgHRAEEEI , Bthreadl IEFEREIESE "IX5IA |, Mthread27EfEIEE—X5|H, IthreadlFlRESFINBIMIBR(GEIFEFE —IRRMMKE , MEZMthread2@AKk(E) INIEALZ 2 thread M Z2M?? HEXEMHEZE ", 1/ FEHASSHEEEIN ElockiIs , m
iElocky#Fl#ZEwindows EaJ LA{EFmutex, criticalsection, event, semaphoreZE#{4ic §&WaitForSingleObjectsiWaitForMultipleObject— {BapifRizfl, HERZE#HEEEthreadEEVHEERMS , HbH0BEEEE LW ES , EFZthread AR, 2/ B SEEHNEEEER AT —(Ethread22ERIE, LLi:R{FAthreadl , thread?2 , thread3, EEFEEiHstruct@ (s , thread2s
BT {ER4Athread 18 , SAB B 2B ESFthreadl %Y , thread 3BT ER4Athread 1l , WER... . ERERZASZER  BARNTENTELERLA E— " "Wthread 2REBIEES , M TEMRZLTT! BER , EHARERMES , ERNEEEENZ BEHESthreadl, TEBEFNRE , ELLMNAECk , BFSMIFEHRMATE —threadlEFRERE , BHEMSEEET! MERARNEEFEbcba)
delphit#fysynchronizeis{@HZHNEEAN! (BER THE201 1 FEHHFARR)EEE: class HEtHER —F&Efunction , FlAclassAB R EE L2 HEBHRRE, HEZclasstEmenthod ERAEISIFAE SRS , ZclassthERALEM! MFFZMVCLHZREEM class!5E2: Bt ERauto28, stackHERNEFR , B5EBITgoogleRERNESWE | EREEFABEZBHMBIEIER, Page 2
Version Ships (‘ed) with dll name 1.0 Windows 95/98/ME/NT riched32.dll 1.0 Exchange 4.0 for Windows 3.1/WFW richedit.dll 2.0 Office 97, Windows NT/98 riched20.dll 2.1 BiDi Office 97 riched20.dll 2.5 Windows CE, Pocket Word riched20.dll 3.0 Office 2000, Windows ME/2000/XP riched20.dll 1.0 emulator Office 2000, Windows 2000/XP/Vista
riched32.dll 3.1 Windows Server 2003, Vista riched20.dll 3.5 Windows CE, eBooks ebriched.dll 4.0 Office XP riched20.dll 4.1 Windows XP SP1, Tablet, Vista msftedit.dll 5.0 Office 2003 riched20.dll 5.1 Windows CE, Pocket Word riched20.dll 6.0 Office 2007, Encarta Math Calculator riched20.dll RichEdit 1.0 Features Basic nonUnicode editing,
cut/copy/paste, file streaming Basic set of character/paragraph formatting properties Message-based interface plus OLE interfaces: IRichEditOle and IRichEditOleCallback Vertical text and IME support (FE builds only). WYSIWYG editing using printer metrics Different builds for different scripts Common-control notifications plus some new ones Plain
text and RTF files Pen-enabled and understood gestures for use with Pen Windows RichEdit 2.0 Additions Unicode internally + able to read/write using codepages International line breaking algorithm Find Up/Down. Magellan mouse support. Multilevel undo BiDi (RE 2.1) and FE support including level 2/3 IME, dual font, keyboard linking, smart font
apply AutoURL recognition. Word UI Plain/rich, single-line/multiline, scalable architecture Password and accelerator control options Windowless interfaces (ITextHost/ITextServices) Better display (mixed fonts use off-screen bitmap), system selection colors, transparency support TOM (Text Object Model) dual interfaces Character formatting
additions include background color, locale ID, underline type, superscript/subscript. Paragraph formatting additions include space before/after, line spacing. Roundtrip all Word Format Font/Para dialog properties Extensive code stabilization, testing, performance increase RichEdit 2.5 Additions First Windows CE version. Used by Pocket Word Outline
view, normal and heading styles RTF additions Minor UI improvements Western languages only RichEdit 3.0 Additions Used for emulating RichEdit 1.0's Zoom Italics caret/cursor. URL hand cursor Paragraph numbering (alpha, numeric, Roman) Simple tables (no wrap in cells) More underline types, underline coloring, hidden text More of Word's
default hot keys, e.g., accent dead keys, outline view, numbering Smart quotes (English only), soft hyphens Use Office's LineServices component to break/display lines. Used for complex scripts and options like center, right, decimal tabs, fully justified text Complex script support for BiDi, Indic, and Thai with help from LineServices and Uniscribe
components Font Binding based on charset, which acts as writing system ID Codepage-specific stream in/out UTF-8 RTF. Used preferentially for cut/copy/paste. Can be streamed in/out. Office 9 IME support (MSIME98) including Reconversion, Document feed, Mouse Operation, and Caret position features AIMM component IME support for nonFE
systems. Increased freeze and undo/redo control Font increment/decrement function System edit control, list box, and combo box controls Alt+x input method Used to emulate RichEdit 1.0's RichEdit 3.5 Additions Second Windows CE release. Used by eBooks Screen-size pagination Text wrap around objects flushed left/right Custom ClearType
support Enhanced East Asian typography RichEdit 4.0 Additions Multilevel tables Autocorrect Improved autoURL detection Friendly name hyperlinks Font binding according to writing system (generalization of charset) Indic support Vertical text Support for the latest IMEs Speech and handwriting input (Windows Text Services Framework) More
standard hot keys Many security fixes (3.0 has also) RichEdit 5.0 Additions Multiselection, smart drag&drop Better nested tables, horizontally merged cells Better font binding/international support More underline styles, small cap & shadow emulation Binary file format: "parsed XML" Partial XHTML reader/writer Subpixel ClearType support Better
RTF handling, e.g., multilevel lists URL tooltips Many bug/minor-request fixes Improved ink support, especially for OneNote Advanced East Asian typography Initial PTS integration, including object tight wrap Infrastructure for math, ruby, warichu, tatenakayoko Text trackers and blobs RichEdit 5.1 Third Windows CE release. Used by Pocket Word
Various Ul and RTF enhancements RichEdit 6.0 Additions High-quality editing & display of math Formula autobuildup Create and support math linear format More list numbering options Simple "visi" mode URL improvements Multistory: high-perf cut/copy/paste, rich scratchpads, WP infrastructure Text Object Model 2 Display enhancements, e.g.,
word underline, horizontal scaling Table UI adds, e.g., column resizing OfficeArt/PowerPoint enhancements Overlapping lines, drop caps & other ePeriodicals improvements Device independent layout Virtualized OS: "hDC" is totally opaque Multiple columns Myriad security fixes Page 3 2RE title says it all: you can use an empty action attribute on a
form to submit that form to the current page. This means you don't need to use server-side scripting (using REQUEST URI or PHP SELF or whatnot) to write the current URL into the HTML.The following is perfectly valid: Now beware, the action attribute is mandatory, and it must contain a valid URI. But according to the URI RFC, an empty URI is
still a URI: 4.2. Same-document References A URI reference that does not contain a URI is a reference to the current document. In other words, an empty URI reference within a document is interpreted as a reference to the start of that document, and a reference containing only a fragment identifier is a reference to the identified fragment of that
document. Traversal of such a reference should not result in an additional retrieval action. However, if the URI reference occurs in a context that is always intended to result in a new request, as in the case of HTML's FORM element, then an empty URI reference represents the base URI of the current document and should be replaced by that URI
when transformed into a request. So there you have it. Enjoy. GSS ##128&1& EiEERMERFISKRER. BERERE. BERFHRANAKRIERMSENRER , FEARFTECEHHEREER , HeJLIESEATHM , FHMABHSNAREEL—ERE | EEEARERRIE | gss_crm@gss.com.tw Concurrency (1T) 1 Parallelism (*£17) R2IERGIES. FiE 2R ARETELITHIE
17, EBHFIIL (Sequentially) 81T , E—EF SR ZEIB—EFREAT ; #ENREREAELERRS T —REHT. FEZTEMEEEHNMISHEERS , #H The Art of Concurrency FIEEZIT : A system is said to be concurrent if it can support two or more actions in progress at the same time. A system is said to be parallel if it can support two or more actions
executing simultaneously. The key concept and difference between these definitions is the phrase “in progress.” —{AZRA&BMALI TR E ] ARERFHITMEITERIETS. —ERABAETERECTURRSRITSEETS. MEFRREERR "1TEF . . WLITHTUEEZEESR (Single Core) ERJBFEHRSEMMITETERNE , BB LTI UES ZEIESR LT AT,
BERERRE LW TIRETMINEEREN , B TTED, BREBEMEBER , I BRXF simultaneously B “happening or being done at exactly the same time” B4, EREITMAITAANEL R UEEEE Operating System Concepts FUE " Threads & Concurrency . , 32 Operating Systems: Three Easy Pieces 9 "Concurrency. Ef&i, MEMLITHEETH , B THEEFRE
NHITEEE IEMMFMEN EEY , MEFEETH# Reentrancy #ll Thread-safe 7752831 E, 1 2. Reentrancy EEEFIZ2 % , Reentrancy (FIEA) AR—ERANFEXNEEMAVIENIE T "EESRFZIELEDE (Interruption) , ARIFZERGHETE (Schedule) MITHIN—ERIZHNEE , EFREIRMITERIENBIFIAALELE ., . ENNEEENESEESETE , BrltRNHECHITARKRE
jump 5% call , {124 EBITAMKRE Interrupt 3K Signal, MR , EREXNMITHBRER , PEMIZEERBEATFEERR (0OS) BEEFE , BB OSBRT , BEMNITAMTTARESESIEDE , FTLLIERE/TE Reentrancy %, Reentrancy TEEHFITHENMIA TR UG  GMRFEXNREHEEW OS Interrupt & , BREEWIEHIT ? RAER |, MIRBPEEZEEERIT , BZER Reentrant
Code , BAIEIRMHEZRMIE T, EEEBEFHMRERE , BBFL Interrupt Handler FE 2 Reentrant I ? BEMNZRE | FRIE(REY Handler 2&E1KM (—EZR—EIFEWL) , BRIRAFEELD , 5IMER Linux EBESFEIES —{E Interrupt FTETERIAY Interrupt, Reentrancy EEEEZERREATE Concurrent Programming (WE{TFENFEET) BAEEH , HFIFEERREZESFEL (Asynchronous
Program) fEMEFFNIRAIEHE , PEIF SR ERMMTERM, LIHNSTHRPFIERIERIEHE , FAHAfthHZE Reentrant BAIEHEE, 9 3. Thread-safe 5—7E , Thread-safe (MITHELZL)ZREERE. REEES NITHERIETHITIUR , ges0ERMBEIES AR TECBN L AREE (2EEH. H=LE) , EIEXINEEEHETM. Thread-safe ATTREXNFREE , AAFITHENBREF , EFER
ZENZHEAN , EREEERNGE  ERESFEEHRESL Race Conditions , FLLINA#EREFESE Thread BERIERETESERMSE. FTUA Thread-safe BEA FFMEEEFRE ML Data Racing , BIR#FIR]LAfER Reentrancy , Bt eJA{E A Thread-Local Data (REEBSHMITENER). FeltRE09%4 (Immutable Objects). GriE (Mutex), FEFILIEIE (Atomic
Operations), 1 4. Reentrancy VS Thread-safe FTLAE22R T , #8 Reentrancy &2 Thread-safe BZREERE ? MEEBEERENRE S , BAIEHHRE |, 7781 Reentrancy sJLAR MBI AARE Thread-safe , & Z Thread-safe ¥f Reentrancy th2ltt, U T EEARENBEGIRMARIER TR, 14.1 Reentrancy | Thread-safe int t; void swap(int *x, int *y) { t = *x; *x =
*y; [/ BEFIEEMEIY my func(); *y = t; } void my func() { intx = 1, y = 2; swap(&x, &y); } Reentrancy t FTE/MEB , SNR swap TR —F , HES—EAENKT t, BBEREBHITES , ITAFAIEM, Thread-safe t @ Global EHfth Thread MU my func BF , t FIEERIFFEBIREE Context FZXNHITIRIE) | B t TR EHUTER, 4.2 Reentrancy | Thread-safe #include //
‘t' 2@ thread B2 thread local int t; void swap(int *x, int *y) { t = *x; *x = *y; // E&8[8EMF my func(); *y = t; } void my func() { intx = 1, y = 2; swap(&x, &y); } Reentrancy #4 t £ Thread BEEH , {BE{E Thead HEJEEES RIFEAIAE t, Thread-safe t IR7ER Thread B2 , BI#Y Thread ReJgELRF & t, 1 4.3 Reentrancy | Thread-safe LA TF&ZIE
SEMIEER , BrTUERENRERNBER TEBMNIAR. int t; void swap(int *x, int *y) { int s; // FFRIFEE s = t; t = *x; *x = *y; // ‘'my func()’ FILATEEEHME *y = t; // IKIE2IFEE t = s; } void my func() { intx =1, y = 2; swap(&x, &y); } Reentrancy swap #{Tai1& t BERIFAE, FTEEEMBEBERRES swap FEHINFERZE , TMEIMBEHESLRIREBE
swap &M@, Thread-safe 1 4.4 Reentrancy | Thread-safe EEFIFHMBRAESIINNES , IE2EEHEEFILET., void swap(int *x, int *y) { int t = *x; *x = *y; // ‘'my func()’ #17 *y = t; } void my func() { intx = 1, y = 2; swap(&x, &y); } Reentrancy Thread-safe § 5. Reentrancy &2 Thread-safe FJ[REI &if FEMEEH 2% , FIUFRMINREZ H Reentrancy =X
Thread-safe JLAESFUA F/RE], Reentrancy : RAERHE static (global) IEEE (non-constant) BiiE, 7AER[E static (global) IEFEEMERMLE, HEEEREHIFZE (Caller) RIEMEIE, (EB2SBEN) WMIlMERSNEHZE Reentrant, Thread-safe : H7A& 2 E## % Race Condition #i#F Lock 21RHI%FAEA 1 6. Reentrant £ Thread-Safe /& Reentrant i Thread-Safe &
RNEEHMEETEANEZRELSEAMNREEE, £ GNU C BRETF , BHUTR2 (Safety) &4k : MT-Safe (Multi-Thread-Safe), AS-Safe (Async-Signal-Safe), AC-Safe (Async-Cancel-Safe) MR EBALTLMER, —L C BEFAEMER , B2 ctime 1 strtok FiFE Reentrant, {B@FthfIEE —(ELER Reentrant hxd , BWEEER r %48 , W0 strtok r 5
rand r, FE ELHMIBETLIER man &< (Command) R , FI17E Ubuntu 16 £¥&E man rand r, F2INT4R (FER) : ATTRIBUTES For an explanation of the terms used in this section, see attributes(7). | I I . |Interface | Attribute | Value |

I I I | |rand(), rand_r(), srand() | Thread safety | MT-Safe | ! : . | SN EZIFMIEZ rand r & MT-Safe , EFEHRFITURMAETITER P, MT-Safe MBESHITHE (MT) WIRIET , RATEHRNINGE (EEMWELBELS) A EMRER , BRZEER
AR S HITEMEMNEER (B functional safety), FIMZETFEMR , MT-Safe AMARERNBARTELT LM , HINNEEETIL MT-Safe WZXNAIFHE , (TAFIES2EETAIAN, RCIEEMBRT |, BURHEFTIEN LAIE MT-Safe FREIE ? IS EMIETTRE , —FERMBFIENER  AAMMARREN , FIRERMITRNEEHRE  EAMMFTRESAEIRRINIEE., £HIRER | #
PRAREETIEANEMTN rand M3E rand r, BFHEEBFIRABEENEESHIE BEESAIER) , @S rand WEEF , SiBER static, 17. 2EEN EE  BFAR— I SLRERENETR, B L, EERERBEFTUBEXNRA, BNWENMRLEE  SEZERASEERIMABIRBEARZ, INEA—IMENSEREFHEUTHAENSR, E—MEEENNEER : “XMBRLELTEMN
g7, EEZEXME , BIEREAZEMELIERSRMT 4. BREBRNNTCXANEER] , HFELESIIN— P RERERE , EE - M HRHEMOMEEIR 2SR ‘Eric , Aft4Michelle pfeifferfi B BRI AFE” , BRIZXMEM , HEZWT - THEEH | — M LRINRENENREEERAREEREREBERSINHEIAER Rt 4aMichelle pfeifferfEBBH B AKFE ? BhE LR, BEA
B, T, BESMBFIEIEIMEIBEFRRAT , EERNNEANXES—MNEHNEEERNFD, AEFRRXATENLELZS (thread safe ) B : “A piece of code is thread-safe if it functions correctly during simultaneous execution by multiple threads.” fXFB#Y— 2B MREEE S ZIZRIR TG TEMBBAMERLIEL SN MELE—# |, XEHEE , HFHNE“XMBELELS
B9IG ? " F N SERR ERTE B XN BES EE A TR LUSITEER ? "HRARNBUNFAIRE X RBERZERER ? IMFINTEEEEAEN., #EFREZ : “In particular, it must satisfy the need for multiple threads to access the same shared data, ...” TEEENE , W AEHESEKRIEHZHIBEMNER XIIFERENH, XHFRREAMTBERALKIELRLWEE, (B2 : “...and the
need for a shared piece of data to be accessed by only one thread at any given time.” &8.. #EZEXZNHIER - REREF —NEIERAD JMERNA AR TTEAELEZTS2ABNRIT , IABRITEEELTLIER T4, BT ESE , IMNE—IREIXE-NEEHTARNREXMERELZENEP—NMRIT, MAREKRETENEX, BARBHENEXEHN., BT ZRINE
BReMEN , BMEXTEARE, BELFLARNE  IMEXREM , B2 EREEATRITER RRZETALR—#, Bl , RO XIMBRLELTENE ? "EEEEERR —SH RRETHEH Mz THMNA ? " EREEWM MIFR TRUEMMERAERIEBIITH 27 AMERLEERSNNE , SSFERSA—H#MNEE, il , SRSRFERE—NEEL2NT R, R
B BB AEMRIVIER P, RESMMNE T —NMEERNITERR XA B I —NMEFRNBRRINEHEBIRET ZPAG PAINRK © if (Iqueue.IsEmpty) Console. WriteLine(queue.Peek()); AE{RAVKIBEpeekiliiQueueEmptyExceptionff iR 7 , BIRARET T4 ? AN BLEREL LM , BRMFMABAE—NSLRERAGIRPERT. HARAZXMAINREEZLHN MNE , ZWEER
EANBAIISIHE R BN EBRIRES |, TIEEMIEREUA ASNIERERRIT. BEFEGERE—IBAIIFREAS XIFMEELRSBITHEIPRS, G2 , FAMERNERITHRMGMEFENERITAHIAZ—EE, RRXOVESATKER , BRMMETFMEAIIGERNEIEMIIREIMEMNMGE, EXMIFH , MFAFKFTERHRE T ARNLERERTS, FISHIENESERSERENRERRBITHRHRE
IR KA R RIS , BMERRINIRENETEREZEHTER , MR LENOF—#, FAZHIEEMNEETSERHNETIRETZER —MN REGERMNATTTREBZIMMKE, WENLRBAREAERNE —NTRIRT IR MR , Z2RIT—ANEMEHR TEARITE IR HIENELEZR 2 TEREEME T HEMHN, NRMFEMNERE peek"RIEMIEIEENEIELS , fEE—
AN#HI73E ¢ if (Iqueue.Peek(out first)) Console.WriteLine(first); XM & IEL MG ? BERNAITFS 7, BERMRMNITRpeekZ/a , H—MEIEMITT HPA(dequeues)iEFIE? RIBARER , ERMMELT2IEZAEFMITHERET., AZMEEE , IRMNLEEZ —NMEEWNEHAITT ‘WA RE |, BAR—IRRIRM 4  BEAEFBER  EAMBE N TENRIASITEIL R, 0
ERITENNE — M IBREE R, BLAXREZNE ? MRFNAL2BENRIFTEIBHTIRENE, XEWHMEE—T , XHL, ZBRANKRBEEXNCE, NMRREHITpeekMINREZEE H —MNMEEMIT T HEARE , MBREMRITENRIEZE , ARG TENHMFR —MINEEE, NRMEREZS LI FINERITENE RERIBIRIE ? RSfr LR ESLINNEARELRIRER ¢
queue.DoSomethingToHead(first=>{Console.WriteLine(first); }); IEXMATIFEEFERAEREEAERAELAR T —REN , IUNXARHEIENLIELZS , W3 ? (RIE.. BBRAEFRMFNR, MREENBREME TRBRITRIN—NLIE , AMSETAIIRME , ML TR, BLAEBEAE—NEBNITH , IRAZ | BARNGEREENT 2 ? Z1), MAEMNIZIER 7 HAIN
=, BB ZAIFTARERE , IRNDEFEARHMHLLEMRE BRI RIENE , HERS —NL2NWRBRETLLEEIN, BHN MRANTHEMAHASENTAHARFALELSIE , MMHTAMBA TR EIMBREAETLNEREXT2SERIN, ZEL2MNBIERE/NE, FRBUEMEIEZM—INRHITOE , MIRFEFSIENIE , EMRLIRRE—NMERNER. NRIFX4A
T BLERSKRBASEIERN , BRREAEXERMRE , XBIR—MEEIEE, ... 20, BRRBTHESH LFMZMETERHEN , HTUEEXTR , ERZXEEANBAZTZAMNERE, i  HELRAITT , BARZNMIENER , HEEBNEEZXNMIMNEZR KM, £ , BIUSAZRE2HEEEHEEN , MEE LEAMKANEN TR, REX HE ZREXEXRE
10/19/20096 %8 , (EEIBH THEGRIXTFEARETLNEN THEMNEE , ERMEEBNRETEX , MBBEBLA THMEMETWMAZEN, —F5 , EEERXTEAETLNENELE TEMATIEIE , BEATE TZEEMEIAMME, Thread safety is a computer programming concept applicable to multi-threaded code. Thread-safe code only manipulates shared data
structures in a manner that ensures that all threads behave properly and fulfill their design specifications without unintended interaction. There are various strategies for making thread-safe data structures &iEZ 22T ENHIESKIEHFEN—MIS, ZET2NRBRSEEMISETRERZHE | AHREGEENTARERNHFRIEMIINITHREFESEEZRIE T
HEREASWEERH ZIMIRIE, SMEARLT2NMBEEMESMSZHNAR., BE—RBXE , XRABKRRELI0DENER LB Thread-safetyfI 148, BE3EMEI Thread-safetyfi . AKFIUEEBELEE—(ERSENRESE, 4. Synchronized Collections KZK 7] A S it Bl —{Ethread-safefJ5 5 (collection)iEi@synchronization wrappers, Collection syncCollection
= Collections.synchronizedCollection(new ArrayList()); Thread thread1 = new Thread(() -> syncCollection.addAll(Arrays.asList(1, 2, 3, 4, 5, 6))); Thread thread2 = new Thread(() -> syncCollection.addAll(Arrays.asList(7, 8, 9, 10, 11, 12))); thread1.start(); thread2.start(); synchronized collections | R 7E# (intrinsic locking)E&—{EmethodH.18 5~ ,
method7EE—AERE R o] A% —(Blthread 77EY , {Be0E ithreadsstE7ZEY , B E#FEEDblocked , EZ2IF{Emethod# t—{Elthread f###(unlocked), 5. Concurrent CollectionsEfsynchronized collectionsfIE R , EHEI UM EIthread-safe HES, 7E]Javard, 12t T —{Ejava.util.concurrent package , R %E %{Econcurrent collections #I30: ConcurrentHashMap, Map
concurrentMap = new ConcurrentHashMap(); concurrentMap.put("1", "one"); concurrentMap.put("2", "two"); concurrentMap.put("3", "three"); Riiconcurrent collectionsjRsynchronized collections@ B REIFT , concurrent collections EA4EE 7 A AREER 7 LA EIthread-safetyfIIhEE, 7EConcurrentHashMap , &—{Ethread =] L i#{Ef—{EmapHIsegment(—{&
mapH AR EsegmentsfBry), FiA—{Emaps] LAEREH 2 Bthreads?FEl, 6. Atomic Objects®]LARIFatomic classesZ R Z|thread-safetyf9IhgE , Javar] L3R fft AtomicInteger, AtomicLong, AtomicBoolean, FlAtomicReference 5T RTMIEFE, Bk , Atomic classest] AFF AR 5Tl EFEatomichyiE{E A ZIthread-safe , EiFEERAE{Esynchronization, &MU TEIFiE40:E
fi#: public class Counter { private int counter = 0; public void incrementCounter() { counter += 1; } public int getCounter() { return counter; } } {B:&Bgif92 —{Erace condition , M{EthreadsEF7FElincrementCounter() method, FEM4ERRcounter fieldMEER?2 , MEHMincrementCounter()A~2atomic, THEHER—{Ethread-safef9|FE@F) R4
AtomicIntegerf&{ 7 Counter class: public class AtomicCounter { private final AtomicInteger counter = new AtomicInteger(); public void incrementCounter() { counter.incrementAndGet(); } public int getCounter() { return counter.get(); } } E{EfIF=Rthread-safeREAATTEEIEVEFFIFE T atomichIT=- incrementAndGet , EIN1BEFEI1 ZEME, AXE
ENBLIEL L (thread-safe ) FHEXENR, 1 #iA 1.1 What ENA “&iELTL" , PLAMVNER EEARL" , BETUR , SEHM T GEALL"XMNO@A , BRATHRAINMEE , AE T EZELL"IHS, “GRETS"N'EGEALL"WEXAS  BREERSEERENASAE , ERLENZSTEEEE. ETHAEESLERE  BEBUN, ERIERAT  LKEEHHIECIE
1, ZIEABLFALSERARR  LIEAINARAARRRETHIEN, —MHIETURIESANMEIE  XLELIERASTEHETHRIR, AU, SXEEREHLBITH , MRERNY—MEEE (ZBEBTHE | MIXHARE TS NEIERZER ) #HITEWR , BAMPIEEMZBMBERMEAFERANFANEN , IMEBFMBNEIEALTS, SLEATENN , £HEHZHRIENSMRIEFHTNTNIERFR |, &I
TeMRBRET (AESXNN) BSHEHRIESMNMEIZEFIUES BIERMRIT , A2EMBIESESFEIMER. MRBARERR , RGHARREPESNEEERMNET , MXEEETRKEMEIT AR , MIRXBRBESLZEHLBATHNETERSRAFETNE— 1 , FEEHMTSMERIME—# , BLAXBABHRERLELTSN., MEBEONAEXRR , IR—1ME (EREF) R
A, WF CGARZEON ) LIERERRFH , AEBSNMNEEZEIRARERZEOMNPITERFEX Y , ST IARZEONREEDIINBELERS O , BAZEOMRLELZEN., SELLOOHEHLETENHSTESIEN, MRENEETHLELENFRSTERFILRF , MABRE , BAXNEFLENHSTLERLERZEN RGN EEANNEELENFSETENTE
BE, N—MEFEEEREERY  BUHMrIEEMEETS, 1.2 ZNEELTL SBETLNE AV NERLEEMEPRIERTA : IR —DENSINIER (EIFSHIEIHAE) |, BBATXPENNRIVEMRERT (EHELXHFEURBAAHAE) |, BARLZNRAETFERRS , AEBERENEIAATRE, FERMFXNERERHFNEL, I, —MEBRHLERERZSN , EHRSNEIZER
AEE , AEXEEREREHNNFLHIERE  ZXINAES DRNERITH , HEERABAZEHTEFIIIMNMILIEZERTCIRE, HYRE  EAMBLEEXR M (4iERX2) NRMWRERUEEN. 2B—HMMRFL£ER, 1.3 LEAZ2MRE 1.3.1 RFEI1 6190 , E—MArrayList® , ERII—NTRMRE , BFEFRNSR ¢ Eltems[Size (U BFMULTTE ; 1§ KSizefE, ERLIE
BITIERT , tAR“Size = 07 , ZMN—P &G , WTREAMEO , M Size=1", ZEMEEIEERE , BUETHSTHI—B, ESEEREALT  LLUWBEFANERE (“"A"H“B”) , FEEA"ERTREREMEO, ERLINEZCPURE , &I2“A"EE (fFk2) , &E"B"HiRIE!T . &2 "B"th@ArrayListZ M Items RNt E , HF LA LLIZ“B”KEIRISizeihA 00 (B RRIELERE A XN T T 7RIS/ | ER
HITIEKSize(EIRIE) |, FTULRE"'B" IS nRETMEMEO , ZBLE"A"MEIZ B "H#EUE1T , (X "CPUNfHAE ) &iI2"AF&%I2 B 818 MSizefE , S Sizel@TH2 , ARRELER, LN , temsPFHTEREXLMFLIBE—1 , FHREAMEO , MSizeZEFETF27T , INERESRHITMWBEBSAFN , UHMEBI T “EEATL2 0@ T, 1.3.2 R®E12 i , BLE“counter = 0”7, counter @
LI A"M“B" ZBIHE, RIRL&IE“A"F%E“B" AN counteri#TiEIBiHE (counter++ ) , BALEEBAT , TEBNERMNZE2 , BREE‘GEALTE"NWEAT , KMMERANTTER]L. BRERESTROLIEMN , S8TE—EENHEL (A=) #1T, BT : F£iKBlcounterfVE ; Wcounter# TEIGIHE ; it EENEREMME(EScounter, MCPUIREREXRS , &E"A"WIT
T LEREL, 222fF , EMEFAELIEB” , H4&1E"B"HHIITT LiREl, 20225 , ZEBLECPUINEHAE , & TTEHENcounterfEER ] (LFEA’MNITEERBEELE B’ , EER )  IHMHIN T “&EAT2 0, 1.4 How BIAIEMNHE , ELAMANE THIELENRE |, BANIZINERFRSEZEFLEL THEREZSRRE ? BEFMUELEAS (BHMERB , mutex ) RFRIE
HiERe, GUENEASEEFETSIATIRERFE". “TREFFEE"#HS  ZAEUREBX=EBEEXLUNANRRIILZELS  IEAEPEFCEETERYRRIDI=FMWIESI , B0, FRIRFRIEEETSMY, BiEEFEEARIPABIEFUSETRENKARE , BTGB Bia] UK . (NEEREN) BFHE. (RENTERFZEAERS , RIEEMEENTFZLERFEERN ) 7T
. (BlZANKE2BMITIRM A , Bt EiEREHENZRAEEZE , #ITESESURE) Ftt, 2 R"OERF LERE—NREAER  ZEFSEERNEE , IRNMEENTE—FBRAE , ZBRABEN2FEEcount#ITEIR (IN5000/% ) FiTElcountiE, EEERAT , ZEKMcount(ENiZH10000, MEDHNELEALLNEELLZRT  ZEHWRZER, 2.1 LIEALE2RE 412
AL 2B (thread unsafe testl.cpp ) BIRAIWTF : #include #include using namespace std; // EX£FEEcount int count = 1; void* run(void * argl) { int i = 0; while (1) { // T XFELLET , REFEAL LMY int val = count; [l EBVEFIMEE z 8] , 1EANFTEMRE cout
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