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1 {EFE 4 namespace

[% 44 namespace (anonymous namespace 5K unnamed namespace) /& C++ 15
FH AR A R YRe, H 2 H B ELLZ namespace 1R AL B (AF L R
¥ BAM—T M RATR, BRSFME (name collisions). —fMAIEHMS .cpp
ORI, AR TS 8N helper BREL, FRATTH H & E] B4 namespace H .
muduo 0.1.7 H [ muduo/base/Date. cc Fll muduo/base/Thread. cc ZE4but H1 £ 1 [ 4
namespace.

FEGEAE AR 2 B S T — @, &I 4 namespace H A 2L £
it i o

1.1 CiESH static XEFHHMPAEE
C 1575 19 static F8E A WM i

1. T eREAFEM A 5, RIRECN AR A e XA R A A T R 4L,
R REEA —EW RE" . (ST R R REATEAL, AR
LERRL AN, A strtok(3) .

2. JALESTHGON (BREUAZ AN, B B REL, FRoRIZE W EREU ARSI
AL, HA SO B A B 17 (AR B2 AR Sl R 5. Lok i)iik i “ B internal

linkage” (fii 52 : AEEEZHIA translation unit) »

C I & X PRI AREIR I, — B AE IR -

1.2 C++iBSHY static XEFRMM AL
BT C++ 5] AT class, fEfRFFS CIBEF HAMEN, static KT A T WFH
B A

3. HT{E class HUELHE i b1, BIFTIE “BRAURA7 . R ak 03 1Y A= A7 K
T class XTI % (S440]/instance) o #f A EUE L UE B class A —#y, i
HdE i 2B instance A 1, KI5 B class variable Fll instance

variableo
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4. FHT1ENM class Bk ek %L, BUATIE “BRaSk k807 o Xk 5t ek 40U R
[f] class variable FIHAhFAFE 7 K%L, /NAEVT[A] instance variable 5§, instance
method.

LK, XJUMA LT UM EH S, il C++ WA R (JCiE static iE 2
instance) #BA LA Hm#s A # S Zur (LEHE 1) T class template i1
function template, HHHY static X R A FIE AR template instantiation  (FfH:
ALY HK, HEFIE Cr+ BRI A4

Al ILAE C++ H static #% overload T 21k, [E 4 namespace H15] A& K T 52
static FfdH, B T static FI5E 2 FHIE. W&, 16 C+ BRS¢
[ static <45, FRATATLLH B £ namespace iAZIAH A FUR0HR . (CHLSL ™4 1l
linkage Sk FHA A, XEARIFILT )

1.3 EE#& namespace HIFF] Z 4t
E LS, 544 namespace A PIRANFIZ Ab

1. 4 namespace THIHRELE “BEA” 1Y, ISAERLT ES] HE e
BRRA o
FOANAE I i A S4B A i 25 T A eR e T 1, A SRR R — R HT 42 gdb JX
FER UK debugger; SCIHLAN profiler B4 H 45 FALANZE Z 1 21 = WA
SCHHHYT calculate () ERELTH B -

2. [ FHFLLCRARK) g++ I, B — D SO RRR G H R ) RSO 2 AR
it & 2] —4 2 & 4 core dump B EHI AT PATSCM:, To R E B 2 TR
A~ revision PGSR F H R 1. BERmgmiFas RA T EM, BA—EkILIE.
(448, FEIERXGE, XMW ECE S (SCM) k. )

T3 ANE L] RELE I LE build tool &R, WNSZ T H A 2] T %13 ok A9 — ik S
41 MD5 i

2 [N T B R AR A (anon . cc):
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namespace

{
void foo()
{
3

}

int main()
{

foo();
}

anon.cc

anon.cc

XFERE 1:  gdb [ <tab> £ H S22 DIRERERS AT E W 5, ARAT 2 K[,
BT RFIEBR “(anonymous namespace)::foo()” IEAVRAEEHTREL.

$ gdb ./a.out
GNU gdb (GDB) 7.0.1-debian

(gdb) b ’<tab>

(anonymous namespace) __data_start
(anonymous namespace)::foo() __do_global_ctors_aux
_DYNAMIC __do_global_dtors_aux
_GLOBAL _OFFSET_TABLE_ __dso_handle
_IO_stdin_used __gxx_personality_v@
__CTOR_END__ __gxx_personality_veeplt
__CTOR_LIST__ __init_array_end
__DTOR_END__ __init_array_start
__DTOR_LIST__ __libc_csu_fini
__FRAME_END__ __libc_csu_init
__JCR_END__ __libc_start_main
__JCR_LIST__ __libc_start_main@plt
__bss_start _edata

(gdb) b ’(<tab>

anonymous namespace) anonymous namespace): :foo()

(gdb) b ’(anonymous namespace)::foo()’
Breakpoint 1 at 0x400588: file anon.cc, line 4.

_end

_fini

_init

_start
anon.cc
call_gmon_start
completed. 6341
data_start
dtor_idx.6343
foo
frame_dummy
int

main

RBLRT R, AR A0 anon. cc A anonlib.cc #E LT B A ZS B foo()
PRAL (IXAE15E), A2 gdb TLIER M IX AR EL, R A ReZe i — b fie 851
ERAEH XR: 178 1Ak gk . (NEIR B, B4 namespace H1HY R
HUE weak text, SEEEAINMEAUIR A A/ S H A, linker A&HitfE.)

MRS i e 1) o s 2 A %38 544 namespace, (1A 4%, A LAEIRE SR

% (WEIRILEEE) {F4 namespace 45155
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STFEIE 2: % anon.cc miFE MR, 840K a.out Al b.out:

$ g++ -g -0 a.out anon.cc
$ g++ -g -0 b.out anon.cc

$ md5sum a.out b.out
0f7a9cc15af7able57af17bal6afcd70 a.out
8f22fc2bbfc27beb922aefa97d174e3b b.out

$ g++ --version
g++ (GCC) 4.2.4 (Ubuntu 4.2.4-1ubuntu4)

$ diff -u <(nm a.out) <(nm b.out)

--- /dev/fd/63 2011-02-15 22:27:58.960754999 +0800
+++ /dev/fd/62 2011-02-15 22:27:58.960754999 +0800
@@ -2,7 +2,7 @@

0000000000600940 d _GLOBAL_OFFSET_TABLE_

0000000000400634 R _IO_stdin_used

w _Jv_RegisterClasses
-0000000000400538 t _ZN36_GLOBAL__N_anon.cc_00000000_E2CEEB513fooEv

+0000000000400538 t _ZN36_GLOBAL__N_anon.cc_00000000_CB51498D3fooEv
0000000000600748 d __CTOR_END__
0000000000600740 d __CTOR_LIST__
0000000000600758 d __DTOR_END__

o BRI, g+t 4.2.4 2 BEHLHLZS B 44 namespace ZEli— ME— &S (foo()
K%L mangled name ) E2CEEB51 FI CB51498D KAL), LAPRIE S F AR
WA, [FRERIIESCH:, WIRGR S I — SR SO IR, XA B S Al
[ R 2

XA LA gec HY -frandom-seed 24U, AR WY .

ENIMRAIE gee 4.2.4 THEAE (ZRTHIRUAAETHERL) , 1E gee 4.4.5 AL,

1.4 BHhix

WERATIERY “RRIZ A" 250k R WAL, AR p A AR 5, 2 s A
namespace. %%, Tl —MFHI4T, U boost HalH # FH boost: :detail Kk
HBLL RPIZREEELA R, AR SO B K%k class.

BMHZ, FE4 namespace At 4K, i HEWA Rt atds. T—EWN
H7, AL E 4 namespace B2 .
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2 AEEIHER ::operator new()

AR JE Linux x86 V-1, MR554IT 4 (4% 1& Windows HY#5 DLL {750 AL
BERLRIER) o A SCBUE A FIIE : :operator new() il ::operator delete() & T14
1, SiEE H I new/delete FIA AR IX FIFIRE R, X7 B HIR AT 2255 EEFE G4
B <N ERD [1], BEE X S

Ct++ M AE D B4 W IRAIEM, A U HREGES| 2 LBy 287
WOHE A ARG R A PP RR BT AT A A A R 28 A R DA A AEIAR
C++ IR FEAR ) IR Cr+ T (RAID REH N, (RIMES
BT 2ANFETT ISR IR . AR REAREER, AR BB RAOTE R
SR TERE, WK profiling 3 B hot spot /£ N FZ 7 BLFIUEEIL b, FEH AR
::operator new() il ::operator delete() L FE—A—TkikifIrgd: (LTINS
9 “EE#H ::operator new()”), ASCHAEIUHIX N IMEAEA T

21 AHEBEEMNEAREXR

AR ARG TCARE R, WA EHIEAENRE “AEAR: BAEE delete,
A RIE delete. Wit FRATH UL new/delete EFCXT, “FiXT” AMURMEUHESE,
BFRE T new il delete HY A FEICHS , A “ZREMIIARTIIIZRIL” o Fln:

o HAZREIAK malloc() 7 ECHIN AL RGBT free () ZoREIK;

o HARBEIAT new KB ORI R EAL LS KA EIAN delete ik X ZAr i If
B

o MAZEINN new[] A zUE AT R B 25 RA BN delete[] #ik = AT
FAFFREIL

o MAZEINN : :operator new() 7HCIII A FEAL 25 KRG BRIAIY « :operator
delete() j&*%ﬁﬁ;

* /1 placement new GIAIXN G 2] placement delete (4 T AT #, 4 HixX
PUNE) AT (FLEl e B AT R 2R

o WHRAWTFM A 53 BCHY N AF LR L5 X A A7

]http: //www.relisoft.com/book/tech/9new.html
2nttp://blog.csdn.net/Solstice/archive/2010/01/22/5238671.aspx
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o WA EN new/delete, APAEFHHA R W Effective C++ [2] 55 8 T “ZE i new
1 delete” .

) DL BRSO, R Cr+ AN RBEARD) . Ak, WRREES 2R/
::operator new(), =FIHELKELT -

2.2 FE#::operator new() HIEH
«Effective C++ 5 =Jt> [2] &8 50 45148 T 5E | new/delete LA i

o ARSI A R
o fRALTERE
o IRFFAAEE T R ZE U

IXEEEREIE M AT R, SCRFRANTPESESR], AFEZ - coperator new() HLAEIAZ[FFE
B H B

2.3 :operator new() HIFFEZ AN
1 ABARHZ A, TR HEE ARG IA IR, Flin:

#include <new>

void* operator new(size_t size);
void operator delete(voidx p);

PR SRR, (RN B SRR AR LS00, AR AT 2 I P
AEREE W “PEREDLAL” M HIX R T 2
2. WA ZSEL, M R X SN 25, BN -

/7 W R B 54T SO M B LAY - ioperator delete(voidx) FEK

voidx operator new(size_t size, const charx file, int line);

/1 e B R AR AR RO T A 2 30 A

void operator delete(void* p, const char* file, int line);

SR A st
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Foox p = new (__FILE, __LINE__) Foo; // XFF#IRIEEAW DX HH— TR HE S K F

AT AT LU 2840 new SR TT AT XSS Moy UEH, ST FREERIIXW
AREE I, AR E LS SRR ALK S, RN AR AR R “GiH A
EREN EE S HIXF T NEH . 498, AL,

22 >) CH+ I EL, D ANESAT LG A —W B AT AR e R BG TE 2R3 _E A1,
%, ::operator new() FEIXFERIFTERF HIASAE BT 2R

A, BN =ML H, EE :operator new() Ji& Nk, FATH
B ] B2 e 1 IR R 2R LA E H AR

24 WEMFLEINE

1ER Cr+ MAREFHIFR AR, 605 REMBRIRE TN, 0T % & HE—
46 library. FATALAMREE library FFBET A TR X 4 JLK2E:
1. CIBFMFRERE, MAE Linux ZnfEERBHRMET glibe R
2. H=J7H CIEF A, 1 OpenSSL.
CH+ B S IPRERE, FEE STL. (FRAA ALEF=fh {3 iostream M ?)
= JT W] C++ 2, BilU Boost.Regex, i ik XML .
S m HAB A BT & B A SEAE C++ 1, EE 4508 (5 A H RS SR -

AT H R F 5 3 IR R EHN A B B R Al AR, PR AR = A 1 {7 A
FRiER o

SANEEE L

FEAS Y IX £ Nibrary FOR 0B, AN AT 36 90 3 2 A5 51> library Z [R5 848 L 77 1t
library A i A4 library B (%A, T library A W A S H 2 21 3h A5
HFIRAE (il std: :vector<double>) o
WERFTA I C++ library R —EWN AR (/e REEIAR new/delete)
BB AN AERPRTHORAR T8, E450 4% delete KREUHAT. WRASEIXHFE, ARSI
IZIZEE XN RE TN e, &RBANELELNTESRN, B
BN LR T30 )57
(T CHFAE C++ —FEEEE VIR AL HYERIME, C library 1 #B2EOINE
11 malloc/free RAPECARINAF, AAAE LIHIREIR “AAEHETT” . 5
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FHAKF EHE AR C library £ LEVRIEM A EEL, HT B NS BCARETSUN 77,
XL RETE A2 HEAEIX library BN o XFMEE AT TR C++ BA S AL
JTCH, WS R «C++ bREZEF Y allocator 22 R AT» 3.)

B, WREFT ::operator new(), FHHEXMHMBA X ABIHET .

2.5 E#f ::operator new() HIEIE

B, HZL ::operator new() ANEZh C b MEN RATMIRRGT. 458, HEE
1SR = S At el C BT EERZ 2.

PUFANE & C++ library I C++ EFEF

W 1: LBIFABELE library EEH : :operator new()

WERVRIEFEA library BI1EE, VR library ZEEEALZS A AH, AR AR TCALE
%ﬁéﬁ% ::operator new(size_t) ({f%‘”@%ﬁﬁﬁ%iﬂﬁﬁ%*ﬂ@ﬁﬁiﬁ) , 7'3123'571%
HARMENE: (A7 2R library HIFE P R A EAE B T /R EEZE AT - s operator new(),
M AT AR AT B JE BOX 4. 75 4h, WRA WA library #51: € F 2k - :operator
new(size_t), HEABMISFTEE, Fofliit< &4 duplicated symbol link error.  (JXik
SURIFRY, ACRIEA S S5 T A — I, S s R AR RER) T
i, 1EAH library WG4, RFEAEEZL, : :operator new(size_t) I 1 o

AR5 R =W 2

Eﬁ'ﬁ, ::operator new(size_t size, const charx file, int line) @ﬂlﬁﬁﬁfiu
HY voidx HgEF 2 [E] B RE#E ::operator delete(voidx) F ::operator delete(void* p,
const charx file, int line) iX /1 EREURE I @B]L@LEVFFH%%Q%%, YRHY : :operator
new(size_t size, const charx file, int line) IR [ EAEIAE RS EINA

::operator delete(voidx*),

MWRAFE (AU REH REERIADY : :operator delete(voidx) KB LT) ,
AR 2 MRS B # ::operator delete(voidx), LHZEI*JﬁjJL?%EG ::operator new(size_t
size, const charx file, int line) VCit. — BRI EE %, ::operator delete(voidx),
AL 2R N AER %, ::operator new(size_t), XERE 2] TEN 1 AR E RS 11op-

erator new(size_t)o

3http://blog.csdn.net/Solstice/archive/2009/08/02/4401382.aspx
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R B AR R g BOIA Y :operator delete(voidx), A 2 ARAE :operator
new(size_t size, const charx file, int line) Eﬁ%ﬁiﬁ’]?fﬁ%ﬁﬁﬁﬁ, tbﬁiﬁ4ﬁ
ANBERN AN BN 2593 B 7R I house keeping BifRAEZETHER (T8 Rk 2R,
ﬁ%éﬁﬂfwkﬁﬁ ::operator delete(voidx) Ié\%%ﬁﬂﬁ%ﬁ%ﬁ@ﬂmlﬁﬁo (ﬁ%[’%ft
SECNAFRE I ZAE std: imap<> RFERIA R RIS IITTR ) AR EATHREZ AC &%
T, ERIEE

R, Elibrary B ::operator new(size_t size, const charx file, int line)
T YF R B VR A B AR BN SR R 45 library FOE A (At library BCERT) . X H
‘BREET ANREE:

1. BERI LRSS A S FUREE L « :operator new(),

2. B ZJFH ::operator new() ZHCHT N EREARBEAEMREY library Z AN A R
e WIRALT, IBAMRBRA R LR 5 54 0 R EOCR LE AT 5 2 2 R Tl
17?2 5B shared_ptr , FIHI “HiZR” deleter AY4FIE?

Wr BRI GIEE e XEMA——RIFIE T, B2, EN library BIVEE, FREL
PRYENTANEES) “EE7, : :operator new()” HI7ix=ko

EX2: AFEFEBEEH ::operator new() IEBAF K

TEARE—ZHIN T Rt P 150 X A3 2 K= o

ﬁD%ﬂ%%gﬂlﬁﬁiﬁé% ::operator new(size_t), é}\?ﬁﬂﬁlj—(*ﬁ%ﬂﬂﬁmﬁﬁﬁ
C++ library, X AMEGFAS A AR, A EEUARGE T 15/ g0 S
1 “BARINE .

ﬁﬂ%ﬁﬁ%:ﬁﬁﬁiﬁ ::operator new(size_t size, const char* file, int line),
R 2RI T A2 A S ARy FH 2 oAt C++ library WE? FEJT UM EAESE T Crt
library H1EGNAEEHAE DL 2 AERIEAS library 2R 1818 B C H new 73+ # P A2 FD
%, RS G B ORI, 202 BF T FX R B N e 2

C++ library MCTGZHZ EAFRIE

1. PASLSC 782t (nEk STL #1 Boost ARG AN ) ;
2. ASKICHE + bl e SCrE Ty SR Bt CRBHARSR )z LA 7 %A o
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T4 AL SO J7 S BRY Library, AR 2 4R T DAAEAR I FE 7 1B 1 .cpp SUHFRY
FATEAEL : operator new() HISKICHF, IXFERR T HLH 2B H A C++ library
SECTE AR « coperator new() SKRAHC I AFo M IRIXFE—FhAH 24 7B 1R WEPE A0,
WRIESYF, HiEMs T A, MR SE— R, AIRES BB dmiedhine, XL
BAENRE, BREE—S, WIFAHEER, BITMREN AR EIAEE DR, F3
segment fault; B&7EFELOE LR RE #HY0 BL SR IG5 library A 105E, N AFEE 0
W, ISR .

AT LAESCA )5 SN library, IX AMIFANRELE HZHL, A library AT
PELYmEFER T RS, EASTHHEEZ « coperator new (FHIHE, B4
i1 BRI B 2T REFR LA AN new (L_FILE__, __LINE_ ) Z5UE?) FERRMIMY
A, WRFLESL A inline function, 45 EIEFH) “HHL”. B library A HHS
SR TREI LS, AR T RGN MEy, SRR AR oA 25
XEHLTT, & o Bl R B S A R i IR

B2, BOMERTAEMUNREERE, EHLEREF B M Cr+
library {RAETCLERC S

i b, XTI ATETN C++ BH, E#H ::operator new() L&A AKX
M, REAARMEQL PRI SR F i AT C++ library HIC R, HE38 K24 library 7RI
B G % B RIVRE T« operator new() FFIRIEZL T .

WRBSEHREERINAF B, 52

2.6 BRbiE

IRFETEL, ¥ malloc()o WIRFHFE, E#HEM malloc ZHIA T, i LD_PRELOAD
HKIMF A so, HAA malloc/free HIFFAELEL (drop-in replacement), XHEHEF
B R C 1 C++ ACEIRSS, T H# % C++ TEZL : :operator new() HIFARE TS .

X KM AR X — ML, FROTATLAH] valgrind 8(# dmalloc (7 efence
KIEEEFRIE B, LlkpykRes THILE O IZE WA E de B 5.

YT “Geit N AR, B malloc FIFEREMS R EE MG S, B oFRATAT
VLA backtrace() ERZECRIAGF A, IXE new (__FILE__, __LINE_) MIEEEFE-
T BRI ST (C_FILE__, __LINE__) &Il std::string K FRRIN 4, A
HIPUA T8, (E AR EDRHLE RS W — &8 7 [ 2 VA A4 53 std: :string XTI

www . chenshuo. com
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%, B CoFite_, __LINe_ ) HBESHIRIRENZ I K% 1 backtrace() fEFL
B FIE R AR

T PEREICAL” X — M, RINNIXERNZEET AT, BOER—1hE
FIMCAR G ERINE) malloc BN AT BLas 2 AL e — 18 H B N A FLas AR A
A HRESE, N R TN L2 MEAEH (27 NS T
— IR N GRIRES T o AT IR RO B 2 4% 2 R malloc, #1401 Google
tcmalloc Al Intel TBB 2.2 BN FF4MBLAS o UFFEIX4E allocator #AERAXH,
TC/HEEH, : :operator new()s

2.7 AEIMAY class EZ : :operator new() FlOJANG?

5@% ::operator new() 7F[ﬁl, per-class operator new() F operator delete () El/]
I E/ME 2L ) © H A class MHIRA2E. LIFE % member : :operator new()
AT . HATIIFRIEE.

R —1 class Node 75 H Z member : :operator new(), WiHAE HF| T 4
PRI AF S BOSR NS, LA DL T N AR BN G it e R T A X — =R SE B
WA EE Ok, A AR new Node &I HYEBRIAIT Ao HARMIYE, & H factory R
QXS4 , el static Nodex Node::createNode() Hi# static shared_ptr<Node>

Node: :createNode()

XA LUHZE A/ Nt ) G SR FRAEACAD B 132 5] Nodex p = new Node, F%:
INNETE heap EABET AF, W5 Node class EE# T member : :operator new(),
AR 2 T B A1 4 ] 152 node . h A RE AR IR X AT RIS T AAA RN AFitb. At
IANESH— S ? 5K Nodex p = NodeFactory::createNode(), HBZ4FKAEMEZI
NodeFactory: :createNode() H /EM T 1145 new Node A—FER G, wISHKK

Wz —1i

The Zen of Python* i} explicit is better than implicit, FIR(F A EE.

B4 EH ::operator new() SIFTERLLIGIT I GREN TS, (ERANIZIEAN
— oSk A . WIRTEEL, FRATATLAM malloc EMHAT, IR 4 8 e A 17
LS

4http:/ /www.python.org/dev/peps/pep-0020/
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3 FZABMNTFRAEENKEEN

WA B (version controlling) /& M7 D B EEARELRE, C++ F2J7 DAL A
Sho MUAREFIRIEAR TN REZ —&IBERAE AR, LEVRRETE R AE AR 2 Ay — 2525
A IRAERX AN FE T, AR AFIR check-in #REARM Sl T BBLE A 355, TCit RAE S 4E
HERAE BT H, 41 Subversion, MEHTRA M AAE B T H ) W1 Git/Hg,
PHUA (revision) Y72 SR HEARTIRE, HIMGFR “f—F diff”.

diff Y% 2 1Bl (peephole), EHI ETFICHIR (diff -u BN BIRET)E 3
1) o fEM code review FIE , AIREGEFEX “—FL2 W WiRE R INACH S8l A ],
BT T o

C Ml C++ #P 2 H & HIET, A0 AT R 4% 24 % white space K XJ 1.
(YR, FATUATZ AR (preprocess) Z JEHITHHL) o K dmictas K i — L —FERIAAD
ALUEZME, i

foo(1, 2, 3, 4);

gl
foo(1,

2,

3,

4);

TR G R — R, TRt —FE.

AR, X PIRR S s R A, WS MRAE B TR RIFEShRE R E
RS (diff) AEFEA—FE. B BRI TMARER”, e is e S E
FHATRE, A diff TEALY, ik diff A28 555 7 kS ks, (diff —fi
PIAT R BAL, unl LLEABR N BAAE, ARSI % fEf i DLEY diff by lines. )

X FL28— LB p] 7,

3.1 X diff ZIFHIRAEIEK

311 ZITERMLE//, TH /x %/

Scott Meyers 5 1Y «Effective C++» 55 "5 4 20 WE C++ X%, FIXH
MR FE— ARy X diff A Hon, FREERE KBRS (SR B
%, RSP AR2EE), WERA /% +/, ABAISEIRY diff /2
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--- a/examples/asio/tutorial/timer5/timer.cc
+++ b/examples/asio/tutorial/timer5/timer.cc
@@ -18,6 +18,7 @@ class Printer : boost::noncopyable
loop2_->runAfter(1, boost::bind(&Printer::print2, this));
}

+ /%
~Printer()
{
std::cout << ”Final count is ” << count_ << ”\n”;
@@ -38,6 +39,7 @@ class Printer : boost::noncopyable
loop1_->quit();
}
}

+ %/

void print2()
{

MOXHERT diff output REF HITERE 1 HRLLAAT G 2
WRH 77, GERETEWRZ -

--- a/examples/asio/tutorial/timer5/timer.cc

+++ b/examples/asio/tutorial/timer5/timer.cc

@@ -18,26 +18,26 @@ class Printer : boost::noncopyable
loop2_->runAfter(1, boost::bind(&Printer::print2, this));

}
- ~Printer()
- A
- std::cout << ”Final count is ” << count_ << ”\n”;
- 2
+ // ~Printer()
+ /A
+ // std::cout << ”Final count is ” << count_ << ”\n”;
+ // 3}

- wvoid print1()

- A

- muduo: :MutexLockGuard lock(mutex_);

- if (count_ < 10)

- {

- std::cout << ”Timer 1: ” << count_ << ”\n”;
- ++count_;

- loop1_->runAfter(1, boost::bind(&Printer::printl, this));
- }

- else

- {

- loop1_->quit();

- }
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+ + +F + A+

}

// void print1()

/7 {

//  muduo: :MutexLockGuard lock(mutex_);
//  if (count_ < 10)

/7 A

// std::cout << ”Timer 1: ” << count_ << ”\n”;
// ++count_;

//

// loop1_->runAfter(1, boost::bind(&Printer::print1, this));
/)

//  else

/7 {

// loopl_->quit();

// )

// %}

void print2()
{

FIFEAEEE, BOHTERERIISR /7 E /% */ FEIEH
FON, WERH /% x/ RMEATHRE, M diff A ERER HORIEAEE B URLIA 2

BMERE . LA diff BT muduo: :EventLoop: : runAfter () HYIHHZSEL:

--- a/examples/asio/tutorial/timer5/timer.cc
+++ b/examples/asio/tutorial/timer5/timer.cc
@@ -32,7 +32,7 @@ class Printer : boost::noncopyable

std::cout << ”Timer 1: ” << count_ << std::endl;
++count_;

loop1_->runAfter(1, boost::bind(&Printer::print1, this));
loop1_->runAfter(2, boost::bind(&Printer::print1, this));
}
else

{

HIGXAMMERCE AR Rl (BRI LR ICHRER ], diff -U 20, £ 1HTFLE,
FEAR T TARRCR) , XM AT A TAT #N

--- a/examples/asio/tutorial/timer5/timer.cc
+++ b/examples/asio/tutorial/timer5/timer.cc
@@ -20,31 +20,31 @@ class Printer : boost::noncopyable

/*
~Printer()
{
std::cout << ”Final count is ” << count_ << std::endl;
3
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void print1()

{
muduo: :MutexLockGuard lock(mutex_);
if (count_ < 10)
{

std::cout << ”Timer 1: ” << count_ << std::endl;
++count_;

loop1_->runAfter(1, boost::bind(&Printer::print1, this));

+ loop1_->runAfter(2, boost::bind(&Printer::printl, this));
3
else
{
loop1_->quit();

}

}

*/

void print2()

muduo: :MutexLockGuard lock(mutex_);
if (count_ < 10)
{

std::cout << ”Timer 2: ” << count_ << std::endl;
++count_;
B2, RNER /% o« KIERZ TR
BOFRIEIEIE, KA 7/ TR T, «Effective C++» 25 = hEH T IX—%%
N

312 RBEHTES5HATEMNEN
FEARFR, — A HE — A8 &, el

double x;
double y;

FERACHIHEIN— 1~ double z UM, diff it —HRALRESR 2 7114

@@ -63,6 +63,7 @@ private:
int count_;
double x;
double y;

+ double z;

3
int main()
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AR x Ay BAE—47, diff B9S2 B LIRA FITE .

@@ -61,7 +61,7 @@ private:
muduo: :net: :EventLoop* loopl_;
muduo: :net: :EventLoop* loop2_;
int count_;
double x, y;

+ double x, y, z;

3

int main()

FRLA, —F7 R LM R R T RO . [FRERYTE P T enum BRI RE XL,
MR IR LS R ESE

3.1.3 HEHEAFHSH

WMRRBSEKT 31, AFEES FHI T, XEGMSE85—17, T
diffo DA muduo: :net::TcpClient A :

muduo/net/TcpClient.h
class TcpClient : boost::noncopyable

{
public:
TcpClient(EventLoop* loop,
const InetAddress& serverAddr,
const string& name);

muduo/net/TcpClient.h

UNSCREK TepClient FFAIE R BUIE INBAE 2L — D28, AR AIRA S diff Bk, X
R HAE— AT AR EAOE S 2 e — 2.

3.1.4 HREEABNSH

TERBOR IR, WRSHKT 31, BAWLESH1TE.
Ll muduo: :net: :EPollPoller Afil:

muduo/net/poller/EPollPoller.cc

Timestamp EPollPoller::poll(int timeoutMs, ChannellListx activeChannels)
{
int numEvents = ::epoll_wait(epollfd._,
&xevents_.begin(),
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static_cast<int>(events_.size()),
timeoutMs);
Timestamp now(Timestamp::now());

muduo/net/poller/EPollPoller.cc

RFE—R, WRAFREMFIAT —DHSE (L, epoll_wait A&AXAHE),
TR 2 REIE SCRN RSOV T B 37 B9 diff BATARIRI RO 20 (R 7 A AR B 508 — AT
T A%, RAESHIRKIEA AR . MRSEEATHL, HEHAR

EAOES 1o

3.1.5 class fIIR{ILFIRNBiE

FIFEIEEL ) class ®IUAML AL (initializer list) tIEE—17— B JEN], X
SRIEII A A R A, BB AL (class B X ctor E ) 1 diff FEA HHIF /Y TE
A, EERTCATETE . UL muduo: :net: :Buffer NHi:

muduo/net/Buffer.h
class Buffer : public muduo::copyable
{
public:
static const size_t kCheapPrepend = 8;
static const size_t kInitialSize = 1024;

Buffer()
: buffer_(kCheapPrepend + kInitialSize),
readerIndex_(kCheapPrepend),
writerIndex_(kCheapPrepend)

{
}
/] B
private:
std: :vector<char> buffer_;
size_t readerIndex_;
size_t writerIndex_;

3

muduo/net/Buffer.h

TERE, WIAGALE 2 T b RN e 1 BR3P B A 7 AR 1] o

3.1.6 5 namespace & xIFiH

Google HJ C++ ZmfE ML IIHiT5 H, namespace AN IN4EEE > X A MR AIE
B, JifE diff -p HWHRES BoRERED diff chunk (9% F.

Shttp://google-styleguide.googlecode.com/svn/trunk/cppguide. xml#Namespace_Formatting
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TR R ECEL LM diff, chunk name /22045, iE A—IRFLRER H o i & Wk
PREC. R, BHRCEBST .

diff --git a/muduo/net/SocketsOps.cc b/muduo/net/SocketsOps.cc
--- a/muduo/net/SocketsOps.cc
+++ b/muduo/net/SocketsOps.cc
@@ -125,7 +125,7 @@ int sockets::accept(int sockfd, struct sockaddr_in* addr)
case ENOTSOCK:
case EOPNOTSUPP:
// unexpected errors
- LOG_FATAL << ”unexpected error of ::accept”;
+ LOG_FATAL << ”unexpected error of ::accept ” << savedErrno;
break;
default:
LOG_FATAL << ”unknown error of ::accept ” << savedErrno;

YT class i diff, HB4 chunk name /& class name.

diff --git a/muduo/net/Buffer.h b/muduo/net/Buffer.h

--- a/muduo/net/Buffer.h

+++ b/muduo/net/Buffer.h

@@ -60,13 +60,13 @@ class Buffer : public muduo::copyable
std::swap(writerIndex_, rhs.writerIndex_);

}

- size_t readableBytes();
+ size_t readableBytes() const;

- size_t writableBytes();
+ size_t writableBytes() const;

- size_t prependableBytes();
+ size_t prependableBytes() const;

const charx peek() const;

diff AR N CIEF I, CiES %A namespace Zidt—iii, FrlAEERile
E “TRE" BB N —A diff chunk B4, IREEARTE A K, CiA
M5 7o muduo FARSEREIEIX—HFLN], it

muduo/base/Timestamp. h
namespace muduo

{
// class NE—F|F4#E, FHH#

class Timestamp : public muduo::copyable

{
/...

};

muduo/base/Timestamp. h
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muduo/base/Timestamp. cc
/] BB EIAGNE —FIFEE, T,
Timestamp Timestamp::now()
{
struct timeval tv;
gettimeofday(&tv, NULL);
int64_t seconds = tv.tv_sec;
return Timestamp(seconds * kMicroSecondsPerSecond + tv.tv_usec);

muduo/base/Timestamp. cc

M, boost H1 11328 72 (1 A0S /£ % namespace SR 4G 3, XFEAIGA diff A
HIESEN R Z A class B WBS 1 53 BR AL

XA AT LIS B diff BUeR 03 1 E N SRk SOR Mg, (BRIRIRATS 1Y
A E B R AL “Tka S ", B2 580 diff RIBOACE 1. 34, IENIEE
BN RESTE A ICRC R R4, , BN R 2 B R CTIE KB (context-free syntax), 7
WINEE — /N IENED R UCEL BN SO R EE . SRS BB, LERAY
IEMFALRL (AR IR PR EATREE— DR E IR, Bl 24
T)o HMPL C+ BB B RO, HAIRSS Foo<Bar> qux; &P RIBHIL 2

A e L2

3.1.7 public 5 private

FOARIX AR C+ 1B — D BEE, W SRR — K 5 5K 20N public X £
private X, A8 diff BAENHRET T4, Filn:

diff --git a/muduo/net/TcpClient.h b/muduo/net/TcpClient.h
--- a/muduo/net/TcpClient.h
+++ b/muduo/net/TcpClient.h
@@ -37,7 +37,6 @@ class TcpClient : boost::noncopyable
void connect();
void disconnect();

- bool retry() const;
void enableRetry() { retry_ = true; }

/// Set connection callback.
@@ -60,6 +59,7 @@ class TcpClient : boost::noncopyable
void newConnection(int sockfd);
/// Not thread safe, but in loop
void removeConnection(const TcpConnectionPtr& conn);
+ bool retry() const;

EventLoopx loop_;
boost: :scoped_ptr<Connector> connector_; // avoid revealing Connector
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BTN diff BEG A retry () 25k private T 152 o 1 Tt 35 A5 1 10 i o I %
SORNREEF S BRERTTHIAT S b public: BY private: HE?

XTI Java Fil C# #MMAF LT, B4 public/private SHE M HEIEF 1 Bl G R
B ES A X AMEEIn T 5 BITUAEE, il diff B4R E M.

3.1.8 G {EFRAIZHI R4 HY keyword substitution I #E

X AR T G diff B

P vt, AR IAT L # 0.1.1 1 0.1.2 PRS2 SOF WREE X 5l R S AR
branches H %47 diff ©.1.1 0.1.2 -ru. P branch #% muduo/net/EventLoop.h
HIE— ) (J8fE WE— revision 733 1K) o AEZATRIX DTS T SVN #Y
keyword substitution Tifig (FLA0 $1d$), diff 22X P> branches 11 HY LA —
B, W

diff -rup @.1.1/muduo/net/EventlLoop.h @.1.2/muduo/net/EventLoop.h

--- 0.1.1/muduo/net/EventLoop.h 2011-05-02 23:11:02.000000000 +0800

+++ 0.1.2/muduo/net/EventLoop.h 2011-05-02 23:12:22.000000000 +0800

@@ -8,7 +8,7 @@

//

// This is a public header file, it must only include public header files.

-// $Id: EventLoop.h 4 2011-05-01 10:11:02Z schen $
+// $Id: EventLoop.h 5 2011-05-02 15:12:22Z schen $

#ifndef MUDUO_NET_EVENTLOOP_H
#define MUDUO_NET_EVENTLOOP_H

RXFRATHEE N T, X0t RCS/CVS BAGE I B e SCHFIY 1d A MOZAE SO
I, X2 metadata HIECSCIERYNARTOR, BOZ H OB B PH RO M (1

3.2 X grep RIFRIIKADRA%
321 RIEFFER

C++ THEZ  FE—PIIHE, BRI DR E LEFARE M (Lt
T FEEFAENER L), (2R — DR L T At Java, fE
Eclipse # Ctrl+Shift+G #tREFEI A 195 1 A

IR EA— A, AR BT A 2] muduo: : timeDifference() M
J7, Hr— N TAEEE T, JEARLME—RIMNER grep. H grep IEAREHERR R 24 1Y
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PRECRITERE LA N2 IX IR A 2B /77 R 5| S8, KIALE grep I, —
IR REA XA TAA R AR Y .

1EF A K, operator overloading 1V U FR T #1 STL algorithm/container At &
B B, B0 std::transform() 1 map<Key,Value>, Hfth 1% ¥ & B 44 BB 5 A
Ho JRREZ —&, RIRAM grep HAZILEWEILHZ] 195 operator-)o X &
muduo: : Timestamp class S 24 operator<() M /A2 operator+() operator-()
JRIE, FRIRAL T PR timeDifference() il addTime () SRSEILAFFHHITIRE

XN, Google Protocol Buffers [ [2] 2 class Closure, &+ H A&
virtual function Run() 1M~ virtual operator() ().

3.2.2 static_cast 5 C-style cast

FAT 4 C++ 5| N static_cast Z KXW HEREAERF, JEHZ —# 2% (intx)
pBuffer IX M HIENIFA LRI L grep FIWH © ARG AL GRH—
ARG L DURC R T R4 1 TE 65850 (again, TEVER B FICICKM, Joik e N

Py

FEo)

IR EL ] *_cast, B grep — NIatREFIE AL EWBJLH T rein-
terpret_cast 4, H T HGHMAG & ARA M. N T MIMIX— 8, muduo H/E T %
BT -Wold-style-cast SKHBI & C-style casting, IXFELESm ISl GEF FRA1HE
F|[A]

33 —IATHE

AR A BRSO e TR PRk B2/ A HICIRE web i
SRR, JCIB A diff by words 2 diff by lines #5/S REAF LA B IR T, A
—EE .

X (3.1.2), WRALFIIE R EAEAT AR ESE ) double z, TEAMTHERIEIT,
M git blame B svn blame 37 ZILREFBIMAVEMAE - WRE —47, ARSI STIFRY
revisions ZRK—MN AN LIHES, FIAX—47 double x = 0.0, y = 1.0, z = -1.0;
AREE SO 2R, RGN EA FEA AR T 484 zo JX> blame Y case
WIEHT 3. 4. 56

www . chenshuo. com



C++ LRRSERA KR by FRAT 23

toan (3.1.6) Bsh 7174, VRS2 scroll up LA WFT function, A
IRARTEERE “BER” WATHE, USFEBME. X—UIEREIR%E ARImE, A
IR EAL TREIFARERAR S, fH, IR NEEI IR

FI—E IR TAES 5, B ERBAZE, update — NS, AEH—R
diff output HE A ANERS) [ WRLESCH:, 20 7 MR Xl — M m S rE, JL
PPt REAR TR Lo R EIRACH) T, 15— SO S0 diff R SEFE a0 s
tab KA LI side-by-side L (X AMANEAEAZ LB L1 LR, A diff
output o 5¢), ARG s RARRZN U 2 E A ABRE T 40 UELIEFR A FIX 2%
BRI diff & .

4 ZtHIFREE

ASLFETHIL Linux x86/x86-64 115, /K425 Windows 1E4 [ IHIHM

C++ 7 RAARFR MG, A 255 W R (application), A E%
5 R (library), ARIRER AEGFES R EZ IR WERARIFRIBLLER, <
IS AMECFI IR 7 o FEI AR BN 1] 5058 — P> A Y library, 7 I EIRA 7
iR application, FEE M T HT— 1 HIBPARY library .

ZE—DERE o BIRIRATT— MR E, XPMEREDRELA, HEE TR
S, TRAEATRNEEMETk. BRIESHA =+ MWNEIE H 2] TR E
W, KEH PR aiJLK, AFHEE 7 —HERFFFLER AT (2560 x 1600 43#¢
), AREEIEEARESZFIX A4 m R OXHIARRR, BNIERIR S IX
ARG TR oR s A EE ER 1920 x 12000)

SRR TR ETE R N FEFFAE 2560 x 1600 2R FASREIEH TAE, A%
ST RAT AR AT —ASER I B 2, BRI =T H 28 1 R B 28 B o
AT, SRR TER M . 508, FRIBME— MR E o, B
BRI R RSO, R AT T SO R AR

MR HGE A BRI, LR B2 B AT AR 2 i — A
release cycleo JE—FIMEANT AT A ATy, AHARAT B SR A 128 SCHE AU B
IR AT AT S AIRA B 2702

FREL, A58 C++ FEfF 1 (TCIR2 S RS B EEALER) , #5251 i kR
AT R R
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C/C++ M A1 (binary compatibility) A2 B & 3, AILFEAE “FESC
PREIRTEE, B AT SO AR T XA RN IE, AR library (£
%J2 shared library, RIZhaN#E4%)%) [ ABI (application binary interface). %71 %
Far SERERGH ABL 28 TRk C++ T 5 S0 SCE

41 LR i#HEEANE

BFEMRBEIX D ENLZH, FEFR Unix/CIET W— i [A)8: open() I flags

ZHUHUE . open(2) PRELHY AL
int open(const char *pathname, int flags);
Hrr flags FYBUEA =>: 0_RDONLY, O_WRONLY, O_RDWR.

H—BABERHR, XL MEANEIRAE (bitwise-OR) R, Rl
O_RDONLY | O_WRONLY != O_RDWR. HISRVRARLAEEE 77T HCHF, 70 O_RDWR,
TMASBEF] (O_RDONLY | O_WRONLY). “Af1? [A>A O_RDONLY, O_WRONLY, O_RDWR HY{E 43
AAE0,1,2. BT EIZAIEL.

A2 M AT 4 C 1B F MR AR BVIAE — B %A M IEIX /NN B FE 2 Ee 734 o_-
RDONLY, O_WRONLY, O_RDWR 73 HI:E LA 1,2, 3, iXHFE O_RDONLY | O_WRONLY == O_RDWR,
FFEEW. MHX =/ MEMREZE L, WATERSINANIEAN, AFREN RS
A Sk SCHRAT T o

Rl R i A 2 B IR — 3k I A . X T E L% It e, BIRA
open(2) INSEUREFLIY, UL S IR RRES N B S 9m 3R ar a3 730k BTt
XATHAT LSV open(path, 1) SRE SCH, MAEHHLEH, XFoRECH, &
FralgsEL T o

PLEIXANE 7 U, W0 LA shared library 77 CHE(EBRELE , BB 2 Sk SCHFFIE
HEARER BB M, BWE L HIREA 1) 6 mT A7 S0, sl HAb A 25X 4
shared library [ library.

HAE RAHY system call 7] LA ik Kernel 5 User space 1] interface, kernel /£iX
A ESCF A LAY B shared library, /A EAERZ M 2.6.30 TH25 2.6.35, 1A
BRI P SRR

FriE bR AR SRR AT (RATEER bug fix) FESCHFRIRME, AN
WA T IR A PR AT PRAT SCPR R HAR 2SO, R B I REAS SRR o
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W QT FAQ MU R4 http:/ /developer.qt.nokia.com/faq/answer/you_fre-

quently_say_that_you_cannot_add_this_or_that_feature_because_it_woul

1E Windows T A 3% £ I DLL Hell, H # MFC A — # DLL, mfc40.dll,
mfc42.dll, mfc71.d1l, mfe80.d1l, mfc90.dll, iX A2 B A% 4% 122 JE 1 A T [l JE, A 2]
MEC =L F.

4.2 BFHLERSIHIFER ABI

B AR H W — D B E A E HERIAR A ? X IR C++ AR T E R OC
BAR C++ PR A HLE C++ 1 ABI, {HJ2)L-F A T G #8A 1 e F5L b
1) ABI #5ifE. L7715 ARM A EABI, Intel Itanium 4 Itanium ABI ©, x86-64 £ {/j
Itanium ) ABI, SPARC Fl MIPS &SH B SCHLAER] ABL, 5555, x86 & lsh, B
HASESZ B ABI, Wl Windows & Visual C++, Linux /& G++ (G++ I ABI
WEZ A, HETEHHE G++ 34 HIIRAS) , Intel #Y C++ JiFarthi544 1 Visual
C++ 35 G++ B ABLRA Y, BNEARES REH A

C++ ABI [ FZE A%

PRESEUL I T3, Ll x86-64 M AT 74 AL R AL BT 4 MEEAS4L
JRERRE R 7 2, 18 2 vptr/vibl #8J5 F vibl[offset] K1 FH
struct Ml class WA R, IEIm S R 7 [A) B i 172

¢ name mangling

RTTI A5 B SEI0 (LA AR SO B A )

C/Co+ I LS R B SIS ER T3, XA "M E2RAHF
oA Y, giEar PRI AR R, SRR AR TT R e R (loader) FER]
PAT SN BIAS R i o AnfrFilr— s RAGE R, 2R A L3
PF R Xy “FEFIT” REAT SR A B B B SRR (T e o RO B 22
WIRATHTR SRS, AR BUA B R AT SR T SO A% I H B K SR T B A

1% B 2 — MO A A E R A AR AN Fe s 7

6http: / /www.codesourcery.com/public/cxx-abi/abi.html
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o LIREIEANBNSEL, BUARYATHAT S TE AL RN 250

o MMEERREL, iGN vibl BAGHES AR . (A LE AR X R
AT, BURIRIY class FTREC kK. )

o BEANER AT ST 280 1 Foo<T> B Foo<T, Alloc=alloc<T> >, X4

4% name mangling

. Eﬁlﬁ enum EI/ME, 2 enum Color { Red = 3 }; Eijj Red = 4o ﬁ%\lﬁﬁk—%ﬂﬁfﬁo %’[
SR, BT enum HHEVIBUE, WI0enum T EAN LW, fERREBH IR

25 class Bar I IIEUHE B 53, & sizeof (Bar) A8 K, LAK PN A4 ik O 1Y
offset Al , XANEL AN ? BEALLEN, (HIEAEH I,

o WMREFAISEA new Bar, ABAEHENLS, A new FFTENGEEE T
Bar X[ 5. M, IR library ifiit factory iR [H] Barx (Ff1did factory K445
X% 8 HI%EIR ] shared_ptr<Bar>, % i AT 2% sizeof (Bar), HF4
AIRERZ A

o IR LS A Barx pBar; pBar->memberA = xx;, ABAHEALSE, KA
memberA H)HT Bar HIfmFe AT RES AR AH I, QAR M i il 51 R AR 17 [R)6 42 1Y
ARG, & im AT %] data member Y offsets, AFARIRER L4 .

o WNRZ 1 H pBar->setMemberA(xx); Ifi Bar: : setMemberA() /& inline func-
tion, LT EANL S, FNEHE & CEH inline £ 7 1) —3HARHEE T,
IR setMemberA() /& outline function, HSCHIA7ZT shared library H', £HiE
Bar HYBEHTIME R, A4 REZL AR,

AR 2 44 header-only WA AR LN ? A —E. WIRIRIIRERFH T
boost 1.36.0, TARMH I HEA library 7R3 A I FH B2 1.33.1, ABAVRAIRE P HI
XA library BUAREIE T TAE. A2 1.36.0 Ml 1.33.1 [ boost::function MR Z 412
BN EA—1E, J5&— 127 allocator

XEA R RAE, FIEX BRE R RIS, SRS H R RE
AT, VW KDE HJSCRYS : http:/ /techbase.kde.org/Policies/Binary_Compatibility_-
Issues_ With_C%2B%2B
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43 MEHiELEFELER

AR “RaEde B0, WR ALl L, XRA—mhHEAHE,
pISUN NI AN

B2 P B AS S M BLAT B A PR T SO RS R RS ) IE B, AR AR e,
AT LIS B HE, 1EIE 1 R T 225

o FENIHTHY class

o 8N non-virtual ¥ 52 BRACEL static il 52 BRAL

o EICEE R AR AR, RO AE PR ARG AR RS ORI AR, 248K, iX

S RS R R FEAY o
o« BEMRE, R——F%T .

AN TE

44 REHM. COM

TE C+ H DU BR VR 2 0 B AR s R — b S A1 7R R 17 ERHbd, LA
NS HERELT class  (FXH interface class) TENFEFEMHEL, IXFERY$E 2 A
1, —HEA, TTHEBSG

ICAL BN SRR o (o0 R BR BV E R 3 17— TR 4iigiad .

734h, Windows I, Visual C++ Zaift N2+ Release 5 Debug #=, M
H. Debug #3044 3% Hi K /Y library 18 % AN RELE Release binary ] (S22 J8%),
kA R PR R ) CRT IR (22 N5 BCJT1H, Debug A H T
ALY o Linux LA IXDRRGT, 7T LAORH .

4.5 FRRIE
KRS
RXMEEE ARG, RABESEALTRTE LA, HEuari

FroCHEEI ML g LA TiaeT, A e i) libraries.  H BT muduo /2% H#
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B A7 R A B I SR R A I

T AR T /NS BB B ) — R R A IR A TR, Eedn 1.0.x &A1
) RIS, 1.1.x RAME] PRI, 1 1.0x fl 1.1x i HIARS . «FEF
R EFEFE [3] Bilpid so KR4S kRIS I TES, [ES 2.

R pimpl $i%, HRiFRMNIE

TE LS H 282 non-virtual #:0, 3 H. class [ K/INEE N sizeof (Implx),
TEAE AT LA 5 5B SO I A R P PRAT S BARME IS 6 90 9K, X4
AL 7 BN, WTREA ERTERERIL . 73 Exceptional C++ A KA C++
Coding Standards 101 [4].

5 EER{ERERBIEAERED

WE VN Cr+ SISFERVES, I Y8 R R B E N R 0 . X A sh
PR3 IR e A PE N RAR KRBT, ATE A IR 2 AN BT interfaces, 2% HH 1
COM HJ 4 filo

ASLFEETIL Linux x86 -1, &4k&:% Windows/COM V£ [ HIH U o

AR bR «ERIHATEY BIIESE, 5 IR SCE AR, FRIFARAIPAE
AT LA C++ RERREUE NN MELIBIR, KB B REN, &RIGHA
R, RISMBRR K.

‘BT AT ORI 2 gy, ASCHTTC “BEn” FoR)T RN, Bl ER)

ARAGFE; HPC interface F/n Ak LHYEE T, BRI A virtual function HJ class, X
Fli class #H 7§ {%H data member, 7F Java A — DL TR interface KERE -

51 C++ EBFEMNEENEFINE

R BEARIE—1 shared library FIZES 2, VR library #23 w 55 S =4~ HIBAfd
T o IREIT —Aaximil, sERA2FE crash B bug HEEZMES, ALK
B2 )5, REANREE LA library HY " HERISCHE? AECABEIR —Btfl A 2
IR A E 22 13 05 WIS R T T PRAT SO 2 AN 2 i 31 A 14T A

www . chenshuo. com



C++ LRRSERA KR by FRAT 29

Wrom e, AT PRATSCARATHRA ? 2 AT R release cycle? jX24H]
Fe TRETT A 22 BB ) [ [A]

WARATEHE — C++ library, A28 5B LT JLA UK
o LMP2Tr kAT ? SIS RIS RS ? (RSO IR R ATX &S, xH
SEANER S L)

o Mt i ABBIENHE D WNERNMIEA: L2 R (4% namespace Zjl) A
OO LA class HY non-virtual Ji% 52 BRACH B2 0 LA virtual BB % 0

(interface) o

(Java &7 R A X 42 TR EZEN), EH#E class WAKEGRIT, e HE—TE
ANELZE method B class 75 | finale HANHE RESISEFRAE, #E jar 3CHF.)

FEVEH TP R AT, PN &P FEA B

o LA bug, FEWABISN. HAKATEES KA bug fixes.
o SAFMIRET R ERIARL—HEFELE, SESATHTRELR, HE
FERP LR AR T o X RIS, 1R A R AR
CAnSRAR A ARD S5 — I R AT Y B D 2R 7036, FRATFEAE BN, ABAEA
ST, R AR EE R A S o )
WYL, AR I 5 AL T 2% R R e T2 o

FT UL AR BB MAE . B D RERF, WRFTE hot fix, 2 H
REMBIARE; AW, ARG ST EASIE, RERCHEaRT.
(ISR S ET AN EMIHAES KB REANEE.)

DA AU E R B R B e 5 LB S 77 2UE A, RIR A so 5% .dIl S0,
REFEENVGEELM.  (FU—A), WRIREENS LIS Tk A, R T R
HAIEE)

FNRENRIBLED M, REBBUE, EEEFE—FhY 1Y (extensible)
XS, LEEERTIRA R . ‘T AMEERE:

o XTF bug fix only HITHZ, A SCHE AR ROZ B B R AT AT
SCHE, ZRERIRA T T A R E 2SR R SCRE, I I
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o XETHHBENT, NZATR PRSI A o THABEZIR, %P3
RN O/ e A MO 0K OB —SHETTLARE, A7)
REELEINAJRATI S SCHEAh) , SRS HTIRIARNTT. TIEL, B P (Tt
BFHE, R OCHATE BN ARLbLE

FEVIVE RE SR O BB 2 A, BTSSR e R A 1 A DL 3%

52 REEBEAENZONAXBIE
JE PR 4 R BUR I A PR -

o A, i FERME— MM 2ThEE (L% & Graphics), PARERECH#EDTT
NFREEL R i & P A — MO TR B4R KX 1 interface, T2 EL#E
FH member function. X4 MAEEEAF] T8 ORMLIS B, TR B
TR -

o B, L2, Mz ER G “BIRBIAT . TR
7 L, FPum Al — S 96K interface, ZRSEHEXT G SL B A 2 B
W, SRR EC . — BRI P A2 H O AT IX L8 member function,
BRAERA T 5 e AT A .

o A, 1 class BERTLURE S (RAAR B (EIEE, LA LABER PR LB
Fle GESCTEIRBERHUX ABINAFAL , (ELSCRR RTINS R AY Gt BERLREIX 2,
M

XTI g7, IR Cr+ AEIFRIHEE, B boost:function + boost::bind,
WEE 777, muduo AR HXFHTTH:, W <Muduo MEZZRFERIIZE: |l
T 7o ARSCLUT AT 8 LLRE sRECH B Bk s -

T AT JTE, XEAA D EREIEE, XANERIIREEE L. EAETE.
[ )¢

struct Point

{
int x;
int y;
b

7http: / /blog.csdn.net/Solstice /archive/2011/02/02/6171831.aspx
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class Graphics

{
virtual void drawLine(int x@, int y@, int x1, int y1);
virtual void drawLine(Point p@, Point p1);

virtual void drawRectangle(int x@, int y@, int x1, int y1);
virtual void drawRectangle(Point p@, Point p1);

virtual void drawArc(int x, int y, int r);
virtual void drawArc(Point p, int r);

};

KR TIRZ SR MIT KT, WAl Graphics HIMIE SHTH) draws() 4L
J¥ %% publics Graphics M iZ% AR RFE#, AT Graphics I fE4: ] pure virtual
functions &4 | IXLEEIAST A SCHI L

%™ Graphics RIS R ER, &P i f i R 2 X T

Graphics* g = getGraphics();
g->drawLine(@, 0, 100, 200);
releaseGraphics(g);

g = NULL;

PLF—PIEAR K, FHOCIIYE, &4 “ERXRENT, EE—B%EFH, Risr
Z A1 BRI o

5.3 [ERBIEAEONER

LARE PR b e PR — BRI A Ry A AR UM s — Bk A, RREIBE”

RN T LS Graphics HEIL N2 EIREL, R OR4F ZHERI A X L8
R AR KR DAL SRR, AR TR 2

--- old/graphics.h 2011-03-12 13:12:44.000000000 +0800

+++ new/graphics.h 2011-03-12 13:13:30.000000000 +0800

@@ -7,11 +7,14 @@

class Graphics

{
virtual void drawLine(int x@, int y@, int x1, int y1);

+ virtual void drawLine(double x@, double y@, double x1, double y1);
virtual void drawLine(Point p@, Point p1);

virtual void drawRectangle(int x@, int y@, int x1, int y1);
+ virtual void drawRectangle(double x@, double y@, double x1, double y1);
virtual void drawRectangle(Point p@, Point p1);
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virtual void drawArc(int x, int y, int r);
+ virtual void drawArc(double x, double y, double r);
virtual void drawArc(Point p, int r);

3

% C++ pEHI A7 E R, RATAREX 4 H AT T C++ LA
vtable[offset] 7 ASCEL R BREOR T, T offset SRR 418 2 BRI R BT A o7 5 I X
SERY, XIEA T MEE9 . FIEINT drawLine(double x@, double y@, double x1,
double y1), i vtable FIHESI &A= T A4k, BUAT B9 — BEGI AT 07 SO TC L/ IR
[ offset ¥ FH 21| IE Y K 4L

BN A —Rhfaks B A R R RO E] interface IR,
-

--- old/graphics.h 2011-03-12 13:12:44.000000000 +0800
+++ new/graphics.h 2011-03-12 13:58:22.000000000 +0800
@@ -7,11 +7,15 @@
class Graphics
{
virtual void drawLine(int x@, int y@, int x1, int y1);
virtual void drawLine(Point p@, Point p1);

virtual void drawRectangle(int x@, int y@, int x1, int y1);
virtual void drawRectangle(Point p@, Point p1);

virtual void drawArc(int x, int y, int r);
virtual void drawArc(Point p, int r);

+
+ virtual void drawLine(double x@, double y@, double x1, double y1);
+ virtual void drawRectangle(double x@, double y@, double x1, double y1);
+ virtual void drawArc(double x, double y, double r);

b

X AMAR IR, F AT drawLine (double x@, double y@, double x1, double y1)
PREC A A EOR Y drawLine () BREURAE S, &AM ERURME. IX 248 ARG
K, KN Graphics AnRB kA&, AE208T 88 RE R AU BUE IR A2 25 P Y vtable offset 42
b, TFIREAS RS —BERI 321
TN PR T & A I, X & COM SR I :
W ARFARY JILA interface, ##IM Graphics JR4: Hi Graphics2.

--- graphics.h 2011-03-12 13:12:44.000000000 +0800
+++ graphics2.h 2011-03-12 13:58:35.000000000 +0300
@@ -7,11 +7,19 ee
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class Graphics

{
virtual void drawLine(int x@, int y@, int x1, int y1);
virtual void drawLine(Point p@, Point p1);

virtual void drawRectangle(int x@, int y@, int x1, int y1);
virtual void drawRectangle(Point p@, Point p1);

virtual void drawArc(int x, int y, int r);
virtual void drawArc(Point p, int r);
3

+

+class Graphics2 : public Graphics

+{

using Graphics::drawlLine;

using Graphics::drawRectangle;

using Graphics::drawArc;

// added in version 2

virtual void drawLine(double x@, double y@, double x1, double y1);
virtual void drawRectangle(double x@, double y@, double x1, double y1);
virtual void drawArc(double x, double y, double r);

+ o+ 4+ o+ + o+ o+ o+

+
[S5)

/l%?'%ﬂﬂ%?lﬁ@—fﬂﬂyjﬁﬁ, %B/A@/f:\ﬁ class Graphics3 : public Graphics2 ; AN
class Graphics4 : public Graphics3; o 2 @éﬁ)‘(%ﬂﬁﬁﬁﬁ’]ﬁi&*#ﬂ@, PSR
Y drawLine(double x@, double y@, double x1, double y1) Bﬁ%ﬁiﬁ?ﬁiﬂﬁéki(Erap}ﬁCSZ
interace ', A FFERA drawLine () BRECRAE—E, #EHEIZ,

2. iS22 BEAKKY RELA interface, BIUN5E L~ Graphics class H R/
UK Graphics2, FHESLHLER4E#KIX PP interfaces.

--- graphics.h 2011-03-12 13:12:44.000000000 +0800

+++ graphics2.h 2011-03-12 13:16:45.000000000 +0800

@@ -7,11 +7,32 @@

class Graphics

{
virtual void drawLine(int x@, int y@, int x1, int y1);
virtual void drawLine(Point p@, Point p1);

virtual void drawRectangle(int x@, int y@, int x1, int y1);
virtual void drawRectangle(Point p@, Point p1);

virtual void drawArc(int x, int y, int r);
virtual void drawArc(Point p, int r);
3
+
+class Graphics2
+{

+ virtual void drawLine(int x@, int y@, int x1, int y1);
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virtual
virtual

virtual
virtual
virtual

virtual
virtual
virtual

+ o+ + o+ o+ o+ o+ o+ o+

+};

void
void

void
void
void

void
void
void

drawLine(double x@, double y@, double x1, double y1);

drawLine(Point p@, Point p1);

drawRectangle(int x@, int y@, int x1, int y1);
drawRectangle(double x@, double y@, double x1, double y1);
drawRectangle(Point p@, Point p1);

drawArc(int x, int y, int r);

drawArc(double x, double y, double r);

drawArc(Point p, int r);

+
+// EEIF R L EHE DK
+class GraphicsImpl : public Graphics, // version 1
public Graphics2, // version 2

.
+{
+ /...
+};

X A WU 1Y interface Y ¥E AR COM i 25 [ HR A 2 R 2R IE W 1Y (kb
1 IXMLDOMDocument. IXMLDOMDocument2. IXMLDOMDocument3, X H4n
ITaskbarList. ITaskbarList2. ITaskbarList3. ITaskbarList4d Z¢%5), fi#ek T — i3k
FEANER R, 25 S A RS AR 32 5 o

TEF A KA MUA Y interface SEAE /&R TLBA, R AERRELEI#RS | N T 8T inter-
face class, i pk H 2 P umARSME U H . b, an SR b s R Py A AR 16 1 T
Graphics3 M ZRE, AN RS H LR Graphics2 &R fi 2

o WRAE, —MEFFRINHZ AR Graphics, —EFHED LEH. K&
i) Graphics JASBBUZ | Kok A & BTk 2

o WPREGE, N AT RS AR

BRI A6 1 Graphices2 I

) R 2] T Graphics3 M#AEA 2

XA THESE B A LARE SR B R B O & IR AR IRATREEL IR YT SE
class Graphics, MASAXLRES, W7 “SISRER O RHEEMEE" .

54 R Linux 2F AL COM #EAOHF XL

BV BTENE S Graphics FUFF KRB, A LE “DAREBRECNHE D" B A7 5
s ok, EBRANTE — D ELAZES]: Linux Kernel.
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Linux kernel M 0.10 £ 67 1~ R4 H & JE ] 2.6.37 #1340 17, kernel interface
—HEAAY 7, THRR RIFRHANE, BERFRAENMERLE, RESED
system call WA 7 — MG AEREFRG, & THRE R ECEE HEPE E T K. ST
REBTF LA 5582, VRERER £ fork() 7F Linux 0.10 F Linux 2.6.37 L HA5-#0 42
20 (RGBS P S A K, XEERANTERE x86 32-bit “F-H )

AR AN Linus 2015 H COM 2 11 /Y 88 Ak XUk ke ik, 14— B —
MR 52 A TR IELI L, B MEIL A ERIAEY, GBERXER
SRASGA—E 100% WM, 2 git blame X2 0, BLESHI9AS H A 0.01 2
2.5.31, MECEE LRI COM #: A 7 i 5. )

ANEGINA B0 — BRAAREE ST BREH L), A E “UA C++ [
PRECHEEN” A A B, WREE X ERE 2 B S Cr+ R AR 2 i
(TR TN

A LRGeS ? AR N T C+ EREUWE N O . Java 1Y interface 7] LA
WHET R 2L, C BT WY FEW ] AR I 2 R R %L, C++ class 1] LAY T non-
virtual % 0t B AU namespace 2271 ] non-member BRIAL, JX L8 AN T LAk K H B
interface FLREY o)A 0. il COM HY interface ANREJEHIY 7, HABEIL k&K
>k workaround, 7 —HEW A interfaces. A Aid COM A& il 451 /Y 1E
T, FERARLUR. COM S5 LA —Fid HIA 7 s 7 “ Z3EfIse s . M
9595 A AR A2 LA C++ REBREICHE O 11 i o

M, Linux R LU E L0 B E TR, THEAZ, 520054 1
PTXA R, EHALE X RIES (Java/C#) H1, FREEA W& sh—xkatss
interface &34 iU ACS {16 S0

MZEN T «The Zen of Python» HHHJARAITE, Explicit is better than implicit, Flat
is better than nested.

5.5 Java 7= AT N XTAY

Java SEfr_EAE C/C++ Y linking X BR-HEIRE class loading HIHS A i
AFAE “AREHIINME R, “ANREME L data member” %5 [RjEf. 7E Java B30 I [f)
interface ZRARILIL C++ BB A AR, WA LHEAEEIN “MERERHE " [,

8http: / /Ixr.Jinux.no/linux-old+v0.01/include /unistd.h#L60
9http: / /Ixr.Jinux.no/linux+v2.6.37.3 /arch /x86 /include /asm/unistd_32.h
Ohttps:/ / gist.github.com /867174
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6 FNASEREORERFME

BORT BRI TER, A2k,

H—, WRShASEM M VER LB, AR AR = e, P
WRSZIERY, BRATHIA ML 2 I, IBAA RS, B Ao A
EEAT 1o FHER PT IO rpath $E2E B9 8 BEES 10 E T oK.

FCWIIRAE Graphics & AT T 1.1.0 1 1.2.0 PIMA, IX A RRAS T OR A&
BEFIHEA . F PRGN 1.1.0 FRRE] 1.2.0 BRMEE EHRRFE—T, KIEMIIZEH
WIIREA S ZE O ARG . WREFHFT AT, B4 111 RIZ A 1.1.0 — 3k
A, T 1.2.1 FOZA 1.2.0 FA . AREMAFRITIRE, THFTHYIHEES 1.2.0 AHE,
AARZRATE] 1.3.0 A

AT fE TR A R A T, T R B A RS Y 2 R LA 99}#{557%
m@mm%Iﬁﬁd%MWﬁ CULHE 4 S FH P AT DL AT R P AR AT R S 0
http:/ /blog.csdn.net/Solstice/archive/2010/08/29/5848547.aspx. Xf T H 7 T n
AE s, THRIN BT eI AR A, MG BAMRAR S T RPN A AT
55, TETFRER IR . 559 muduo AR B 18R & AR S 7 kAR, 18
kIR T AR 2 1P 1

B, R RTEER)T, HPIRZ, %% release cycle ANSAHFE, ABA
HEFE pimpl 1! B35 [4, item 43], FF7% &2 % H non-member non-friend function in
namespace [2, item 23] [4, item 44 and 57] {E A4 0. X B LARTTEF Graphics N,
UL pimpl HIEEAT o

1. Bz B8 O BB ek gL, T H

sizeof (Graphics) == sizeof(Graphics::Impl*).

graphics.h
class Graphics
{
public:
Graphics(); // outline ctor
~Graphics(); // outline dtor

void drawLine(int x@, int y@, int x1, int y1);
void drawLine(Point p@, Point p1);

void drawRectangle(int x@, int y@, int x1, int y1);
void drawRectangle(Point p@, Point p1);

Upimpl #& pointer to implementation F45%5 o
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void drawArc(int x, int y, int r);
void drawArc(Point p, int r);

private:

class Impl;

boost: :scoped_ptr<Impl> impl;
b

graphics.h

2. AEFER SEEL P T & (forward) 2555 3E Graphics:Impl , X #8AHEAL T
so/.dllH, BRI 22t

graphics.cc
#include <graphics.h>

class Graphics::Impl

{

public:
void drawLine(int x@, int y@, int x1, int y1);
void drawLine(Point p@, Point p1);

void drawRectangle(int x@, int y@, int x1, int y1);
void drawRectangle(Point p@, Point p1);

void drawArc(int x, int y, int r);
void drawArc(Point p, int r);

3

Graphics: :Graphics()
: impl(new Impl)

{

}

Graphics::~Graphics()
{
}

void Graphics::drawLine(int x@, int y@, int x1, int y1)

{
3

impl->drawLine(x0@, y@, x1, y1);
void Graphics::drawLine(Point p@, Point p1)
{

}
/o

impl->drawLine(p@, p1);

graphics.cc
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3. IR EMAGH I IRE, A gy e, ATLARME R, HARRS ) iR TS
TR SeBlk A

--- old/graphics.h 2011-03-12 15:34:06.000000000 +0800
+++ new/graphics.h 2011-03-12 15:14:12.000000000 +0800
@e -7,19 +7,22 ee
class Graphics
{

public:

Graphics(); // outline ctor

~Graphics(); // outline dtor

void drawLine(int x@, int y@, int x1, int y1);
+ void drawLine(double x@, double y@, double x1, double y1);
void drawLine(Point p@, Point p1);

void drawRectangle(int x@, int y@, int x1, int y1);
+ void drawRectangle(double x@, double y@, double x1, double y1);
void drawRectangle(Point p@, Point pl);

void drawArc(int x, int y, int r);
+ void drawArc(double x, double y, double r);
void drawArc(Point p, int r);

private:

class Impl;

boost: :scoped_ptr<Impl> impl;
3

SR G AFE SIS BN forward, X A AN S B IR gk A E, oS
non-virtual FREUR T LA 1) AT AT 301

--- old/graphics.cc  2011-03-12 15:15:20.000000000 +0800
+++ new/graphics.cc  2011-03-12 15:15:26.000000000 +0800
@@ -1,35 +1,43 @@

#include <graphics.h>

class Graphics::Impl

{
public:
void drawLine(int x@, int y@, int x1, int y1);

+ void drawLine(double x@, double y@, double x1, double y1);
void drawLine(Point p@, Point p1);

void drawRectangle(int x@, int y@, int x1, int y1);
+ void drawRectangle(double x@, double y@, double x1, double y1);
void drawRectangle(Point p@, Point p1);

void drawArc(int x, int y, int r);
+ void drawArc(double x, double y, double r);
void drawArc(Point p, int r);
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3

Graphics: :Graphics()
: impl(new Impl)

{

}

Graphics: :~Graphics()
{
}

void Graphics::drawLine(int x@, int y@, int x1, int y1)

{
impl->drawLine(x@, y@, x1, y1);
}

+void Graphics::drawLine(double x@, double y@, double x1, double y1)
+{

+ impl->drawLine(x@, y@, x1, y1);

+3}

+

void Graphics::drawLine(Point p@, Point p1)

{
impl->drawLine(p@, p1);
}

& H pimpl £ T —i# explicit forward HJF-4E, R AIFALE Y it 5 ZdEfIFess
PR, EHFEER . pimpl #3381 gmikasb JOREIER .

pimpl MY C++ HHFATLAM, CIEFRIERMERT LA, —FE ok ok 3R 1k
AIBFAL, HAn libevent2 HLiIHY struct event_base /&> opaque pointer, %A A
B HRL G, #BREIET libevent B KA EFT 20, IXFE AR MUAR T LA 5 i3] —
biiniilp o

34t 2 non-virtual AL virtual £ AT ? K2 virtual function /& bind-
by-vtable-offset, Ifil non-virtual function /& bind-by-name. /N##s (loader) 2> fEf:
J¥ J8 S L (resolution), 1#id mangled name 1] $017 SCAFI B A& A #52) —
o WA Internet 34 L AH H TP Huhik B REIS B 2846 —FF .

H—BEEE A RETHR, BEE CIESMWED. Java A NI AT LUHH C &
& IS ; Python/Perl/Ruby S5 HiFREa T2 CIBEE WS HY, ] C REHLA
TEIG o C HREUE Linux FRYTREREH .

ARLHAR T class A M, HH free function A I & B 4 (b
muduo/base/Timestamp.h [ T & X class Timestamp, B L [ muduo: : timeDiffer-
ence() % free function), Xt /E C++ b Java F4li M X GBS PR E2n
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Bk BT

7 L boost:function #1 boost:bind B4 FE 2R 21

X SCE IO B TR SR kAR — R, EEREUEAKR T, T
Bl boost: : function Fl boost: :bind, KZEUFHN T, VRERAH LM

boost: : function il boost: :bind VAN T stdutrl, IXskifF & C++0x ffHF
FARFRIIRE, MRS C+ T TT20, AR R 7 4% 5 T7 =,

Scott Meyers [ Effective C++ 3rd ed [2] £ 35 2c#(#2 %] T LA boost: : function
1 boost :bind HUACRE BREL MR, IX BIRIRER B O HAYESZ .
(R LEGHIKR, &)L A IEE muduo, B LASCE 47530
TEMARIS A LERETT o 73 WE A «function/bind PR (_E)» 12 «[al& JLA [A]#»
B “PAEHhE)

71 EAXRHRHE

boost: : function % C# B[ delegate, TJ LAFE IAIfEA0 R4, 445 5 b3 B 4K
1 H bind FEFEA A EREGPE) AR LR, FRATAFE) T —1 closure (M£3). i
iR

class Foo

{
public:
void methodA();
void methodInt(int a);

3

class Bar

{
public:

void methodB();
b

boost: : function<void()> f1; // k5%, LREE

Foo foo;

2http:/ /blog.csdn.net/myan/archive/2010/10/09/5928531.aspx
13http:/ /blog.csdn.net/myan/archive/2010/09/14/5884695.aspx
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f1 = boost::bind(&Foo0: :methodA, &foo);
f10); // FA foo.methodA();

Bar bar;

f1 = boost::bind(&Bar: :methodB, &bar);
f10); // FA bar.methodB();

f1 = boost::bind(&Foo: :methodInt, &foo, 42);
f1(); // ¥ foo.methodInt(42);

boost: : function<void(int)> f2; // int %, KLREE
f2 = boost::bind(&Foo: methodInt &foo, _1);
£2(53); // JH foo.methodInt(53);

WARIEA boost: :bind, HXA boost::function AT 4HSAA, A T bind,
A= REPR R R AT LA delegate 25 /N[ HYSEHL, M SEELANF 94747 (myan
W), BIEICET

7.2 XEFENZN

REFF R AN % 25 (8 R N b B IR (RS, AR 28 —5mpy—
MG (ROERG AR ATT) « MR — R IR HAE I E NI class IR,
IRAFIAFILR— D HEER BT ATIRE, HETA D Crt BEP PR R IX AMAT .

Bl1: KRR

#HH 00 &t
T/ Thread base class, &4 (41) EE%L Thread: :run(), KGN FIFRFIR

H:— derived class, %5 run(). FEF R —FRILFEX N —1 Thread AIYRAE2E,
10 Java ) Thread class A LAX 2 H o

il 5 AR — class 1Y = method 7 #AE = DASFE M LAE P IAT, G E
helper class(es) JfFt—£E OO 1%k

EF boost:function A%t

4 Thread /& —/MH AR HAYE K435 Callable X%, M AR F H 24t
—/|> Callable *['%, @& —1{7 Thread L&, W H Thread::start() Bl 7. Java HY
Threadt /] DX 4, £ A—1 RunnableX% . C# 1] Thread R X —FpHE:, #
BRI 2402 delegate ThreadStart. boost: : thread - SZHRHX R o
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/! — T boost::function B Thread class FEARZEH
class Thread

{
public:
typedef boost::function<void()> ThreadCallback;

Thread(ThreadCallback cb) : cb_(chb)
{3

void start()
{
/* some magic to call run() in new created thread */

3

private:
void run()
{

cb_0);
3

ThreadCallback cb_;
/] ...
}

fii A -

class Foo // T HFEHK
{
public:
void runInThread();
void runInAnotherThread(int)

3

Foo foo;

Thread threadl(boost::bind(&Foo: :runInThread, &foo0));

Thread thread2(boost::bind(&Foo::runInAnotherThread, &foo, 43));
threadl.start();

thread2.start();

5l 2: MEE

LA boost: : function YENHFEE, NetServer class X EH A & AT _-RY
PR, SO Bl G2 R B 2 BOFIR B 2R B A BR o {8 FH % EchoService 5 2 AN HIE
NetServer HIFAE, HEALE main() HIE LR R, BFEHMMHEERT .

network library
class Connection;
class NetServer : boost::noncopyable
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{
public:
typedef boost::function<void (Connection*)> ConnectionCallback;
typedef boost::function<void (Connection%,
const voidx,
int len)> MessageCallback;

NetServer(uint16_t port);

~NetServer();

void registerConnectionCallback(const ConnectionCallback&);
void registerMessageCallback(const MessageCallback&);

void sendMessage(Connection*, const void* buf, int len);

private:
/] ...
3
network library
user code
class EchoService
{
public:

// #4 NetServer::sendMessage W /E A
typedef boost::function<void(Connectionx,
const voidx,
int)> SendMessageCallback;

EchoService(const SendMessageCallback& sendMsgCb)
: sendMessageCb_(sendMsgCbh) // P& boost::function
{12

// %4 NetServer::MessageCallback HyJE A
void onMessage(Connection* conn, const void* buf, int size)
{
printf(”Received Msg from Connection %d: %.*s\n”,
conn->id(), size, (const charx)buf);
sendMessageCb_(conn, buf, size); // echo back

3

// 54 NetServer::ConnectionCallback HyJE %!
void onConnection(Connection* conn)
{
printf(”Connection from %s:%d is %s\n”,
conn->ipAddr(),
conn->port(),

conn->connected() ? ”"UP” : ”DOWN”);
}
private:
SendMessageCallback sendMessageCb_;

3
/! RE TR, EEBUEHREK
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int main()
{
NetServer server(7);
EchoService echo(bind(&NetServer::sendMessage, &server, _1, _2, _3));
server.registerMessageCallback(
bind(&EchoService: :onMessage, &echo, _1, _2, _3));
server.registerConnectionCallback(
bind(&EchoService: :onConnection, &echo, _1));
server.run();

user code

7.3 XTEMEXRIEFIRITHE

—HLR, AHFNGAE MG, SIREE, SORGERN, —BZBIFT1EM
to b, AERSERRIT. RN R =B R ERE HRM 2. FINNE R RRA
), AR ZSNEERT AR TS H class KRN concept, IX/EMART; 2T 4kHA
23, HIGMHm, TEAE,

PARTNZSAUE T R R AR 286 REZEA ) EHE T 2RIIEER R
I OO0 HiRIES B, f&Bh S AF] attribute /annotation, BV KAKITE T RRH .
KA, JUNit 3x E MR, HHIRAEZEEBIZ RS void testx() HIBRECRIA
11, EEPBE AR 255, JURRT B S PR A R (dORE RS, —FA
#)o ET JUnit 4.x 1 NUnit 2.x N FE#—2 | Ll annoatation/attribute AR test
case, HEMPAMNTALHT .

FREVFEM A, HREE TR X R B I, closure MV A — i A Y SCEE, FrlA
CIREREEANMR TRZ — BERA closure CARX 2T7E T, BTN %
PRI AN Gk, BB A 4R

HMIE]T boost: : functiontboost: :bind XX ARG A HFH EREREN
PR R, HFREETIZRAILL (object-based), ZFEZEF|A, 275 RN T
TiRZ .

7.4 XTE R RIZITHERX B R0
RESR HE R ELREFH closure fAE:, ABAMRZ OO i, JoH BT ML, Ak
THENLE., HH, BEREAWERER, IBACIEARB S OITRE H T .

i W ) & Strategy, A JH R Strategy 522511 ConcreteStrategy A+ Con-
creteStrategyB S URA4 2K, — > boost: : function<> Jii b B MF P[] 55 Ah— >4
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T/ Command #3, £ T boost::function, PRAZCH AT LLE A x4, AF
1% Command ft 4% 1. [FFEATERE, Template Method FJ LAAS L fli I EEZR 5
gk, HEAE AN LA boost: : function X4, 75K FH RE o8 £ A Hb 77 46 55 14 H
boost: : function X Rk AEME P o

FE G XA FEE] T 23 I, TN iterator A4 (BTN
State), HABEAEIRNE, FHEA T, WM. BT EATRES T XS G R DL
i, NS EOR IR ISR AN R (BRI Z4S) #AH, TLP-A W
AR BT

B ¥ closure-based programming K {24 —F§f ] programming paradiam i
FATHERK

7.5 WKBIEASETWIR

HITAI ) EchoService 1] B &A% i3 A H1T, EchoService i —"M1 4 APk
KIFHE, BRI RIET AVESR R R AUR AL A2 SendMessageCallback, 1
AR REAR B A B M2 IR KBNS G o AR AR, B NZ A& 265 W
#%, MAEMERITINR A5 2RIV iZ & 24551 DataSink.

G BRI ) X R ) B 65 — 1> AbstractDataSink interface, 14 sendMes-
sage() IX > HE AL, RS URAE H P classes: NetDataSink 1 MockDataSink, Hif
mWAANFIEA, BB RITiH. EchoService HHIiE bR 4L 1% LA Abstract-
DataSink* 2%, JXFERLSEIL 1 AriE a4 0 -5 L5 5

TN IX AMAERE N T WU, B A1 SendMessageCallback Xf 5
RUAEARDL A B, FERTTII I HZE ) BT 2L boost: :bind() ] MockServer I, mHA~
L RRE L, SEARHAORFIRE KA, MAS A 11T .

7.6 AT ARHR{E R LUEA?
WA TE OO HHY public 467K, HIDH T#A- 55 &, AP SAETRES
M H A REe A E M DL T - o BRI, A SRRAIY TR 1E, XA TE A

SRR M 5. — BB RE, HAIMEEBH, AR e
GfRHA, R KRS ES .
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MR REdR K A4 FK ST KK boost: :noncopyable B{ boost: :enable_-
shared_from_this, T/ blog <% enable_shared_from_this fESLIM 2 e %
ARG RN B .

fin, TO-Multiplex fEANF HIHAE RS N A AFRRHERE L, foli Y select(),
POSIX HJ poll(), Linux HJ epoll(), FreeBSD ] kqueue %65F, #UHIEE, DREt 5T
i, AHEEY . A1 NetLoop base class JT# T HIK classes #li&
AFERIfRRINE . i) imud, HZ2 SRR switch-case LUK F L AASHT H Y.

7.7 EFEOMRIT

XA LR B AR ZHE S AL KEIBHRS (Penguin) FUTE M A iZ 4k K H
5 (Bird), 1% Bird & X T virtual function fly() B TIEHIZERE, HEMARE
T AERE, 7B interface, LN Flyable (REKHJ), Runnable (REMIFY), #AJFik
{38520 Runnable, JFR#ESCHE Flyable 11 Runnable. (AR HAEERUHEE, AR
M, X EAERSE. )

=B THE R, interface WR N B 05/, BT S —1 method B T,
HB 2 interface SEFn FIRMG L T 25 R MAT HIARAS (tag)o FEIXFIEHL T, se2m LAEH
boost: : function JRACE, tbin:

/7 DRI, HEkH
class Penguin

{

public:

void run();

void swim();

}?

/] RRERTE, WEEH

class Sparrow

{
public:
void fly();
void run();

};

// PA boost::function 1EX#EH

typedef boost::function<void()> FlyCallback;
typedef boost::function<void()> RunCallback;
typedef boost::function<void()> SwimCallback;
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/1 —ANBAE run, WA E fly 8WEF class

class Foo

{
public:
Foo(FlyCallback flyCb, RunCallback runCb)
. flyCb_(flyCb), runCb_(runCb)
{3

private:
FlyCallback flyCb_;
RunCallback runCh_;
}

/7 —ANEAE run, ®HE swim BE P class

class Bar

{
public:
Bar(SwimCallback swimCb, RunCallback runCb)
: swimCh_(swimCb), runCb_(runCh)

{12

private:
SwimCallback swimCb_;
RunCallback runCh_;
3

int main()
{
Sparrow s;
Penguin p;
/] EBARK, Foo EME, Bar EiH,
Foo foo(bind(&Sparrow::fly, &s), bind(&Sparrow::run, &s));
Bar bar(bind(&Penguin::swim, &p), bind(&Penguin::run, &p));

e, [AFREY C 35 i

8 HHSEHMKREZSRH

TS RE AR AT B 4G, 1323 T Matthew Wilson ) «Efficient Integer to
String Conversions» RN, 4 MBI 2 AT , FH— X RR Y digits A
JE T PR AT BT (RN B I SR B R T AN R) o RS RENT,
NN eE

14hth//syneﬁsconLau/pubhcaﬁon&hﬂnlE@converﬁons
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const char* convert(char buf[], int value)
{
static char digits[19] =
{’9, ’8, 7", ’6’, ’5’, 4 3’ 2’ 1,

191, 17, 20, 737, v4r ) 5’ G’ 70 78, 197 }:
static const char* zero = digits + 9; // zero 181 ’@’
// works for -2147483648 .. 2147483647
int i = value;
char* p = buf;
do {

// 1lsd - least significant digit
int 1sd = i % 10; // 1sd W&/ T o
i/=10; /7 v TR R R
*p++ = zero[lsd]l; // TARE N K
} while (i != 0);
if (value < 0) {
*pt+ = T-7;
3
*p = '\0’;
std::reverse(buf, p);
return p; // p - buf Bl HEHKE

X B AR RS X 32-bit int 1Y 4 0 BUCME ER A2 AT (M 2147483 648 #|
2147483647) . FLATLA itoa() IS5, TAHKIPRIEZ 28 o

BRI, FOOHEIE TR —M5ERE: «C Traps and Pitfallsy %5 7.7 7 15
PEEI, CIBH P HVEEEERTE (/) MU (%) Iz BARBRIEHOY AT, 45502
implementation-defined.

Mai2id, R my d &AL,

int q
int r

m/ d;
m % d;
ML CHEFTHRIEm =g xd+r. MR m. d 4THAEL B4 q e FIERSE
FSEIHER . FBll (—13)/4 = (—3) 8] (—13)/4 = (—4) #BRAEN .. WERRAG—
TSI, A X B iss 7 (BEVERA (-1)%10 =9). AR 0 Bk, £
A REIE R LA,
NTFEEEA R, KOS T

5[] _E BB 420 1) — 4> T Bt A FH R N ZF, http://www. literateprogramming.com/ctraps.pdf &

7.5,
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8.1 EFREEAINLR

C89 KT LBLA ANSIC89 H13CH, FUFRIIT K&R8S, U5 41 T4 2.5 1
F| The direction of truncation for / and the sign of the result for % are machine-dependent
for negative operands, ... WiSLESLIAEKE . AL, C89 LI THEMLT div() K%L, X
A ERBE AR 0 BUERY, T ME BN . BGHEE C++ iR

C++98 % 5.6.4 19’5 2 If the second operand of / or % is zero the behavior is undefined;
otherwise (a/b)*b + a%b is equal to a. If both operands are nonnegative then the remainder
is nonnegative; if not, the sign of the remainder is implementation-defined. C++ LA #
SEREBAYIETS (C++03 FIRUA—HE—HE) o

A A —TEM, $23] According to work underway toward the revision of ISO
C, the preferred algorithm for integer division follows the rules defined in the 1SO Fortran
standard, ISO/IEC 1539:1991, in which the quotient is always rounded toward zero. Hi C
HE FETTFRIES R FIFN Fortran —#EAVEUEEHLD: . FRUEAE T C99.

C99 5 6.5.5.6 1115t When integers are divided, the result of the / operator is the algebraic
quotient with any fractional part discarded. (BIVE: This is often called "truncation toward
zero”.)

C99 MARAALAE TR A1 0 U, thl BIRE R 5 SRR B, AT Y
M RE IR TAE. C99 Rationale ¢ 22 T iX MERREF , In Fortran, however,
the result will always truncate toward zero, and the overhead seems to be acceptable to the

numeric programming community. Therefore, C99 now requires similar behavior, which
should facilitate porting of code from Fortran to C. BESX Fortran {EEU(H T 5 Gl 1
WNHRLE , IR (ARARITE) 2T A2

C++0x  (x EAHETEE T BHET)

BRI n2800 HEAE 5 5.6.4 TR T C99 ZKAUNIERIR : For integeral operands
the / operator yields the algebraic quotient with any fractional part discarded; (This is often
called truncation towards zero.) T WL C++ 2R NIRFFS C BUFHANE .

/NG C89 Il C++98 HRFE LR LI ARTE, T C99 M1 C+O0x HRHLE I 1] 0 HUEE,
REEE SR,

16http: //www.open-std.org/jtcl/sc22/wgl4/www/C99RationaleVs. 10. pdf
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8.2 C/C++ miFHIERIM

FEZR L G+ T VCH++ XMW G iE g i BT AT, AU 28 Bl R 45
A A AT R FENERY, L BT AR AE P S AR N EPREIE B LR BR
ARAE SR BA MY A e 0, 75 U 25 15 4 1T RE < B Y B A0 S B e SR AT R0 Y AL 2
implementation-defined 171

G++4.4 7 GCC always follows the C99 requirement that the result of division is
truncated towards zero. G++ —ELIEE C99 #E, Rl 0 BUgE, Fykabibd T4,

Visual C++2008 '8 The sign of the remainder is the same as the sign of the dividend.

XA VE S R 0 PUE MRy, Bk haE W TR,

8.3 HMiESHIHE

RESR C89/C++98/C99/C++0x EAMRALHEN T, RIEFHER HMIEF Z/EA
FE BB . X B HAIH IR (FRAN) s i LA HIES -

Java Java iHF VLY B Integer division rounds toward 0. 73 #MN6FT int BEALR
Eith, FRlEAIL T, H 2147483648 / -1 = -2147483648  (LLSAHIV HJ long
FERAS) o

C# 20 C# 3.0 155 ME The division rounds the result towards zero. XT3 H A7 1E
I, MAELE checked b F3CH M ArithmeticException 5% ; 7E unchecked b F3CH
WA S, AT AL, (8 TAR, C#1.0/2.0 \TREAFTAIE.)

Python Python fEifi 5 2% F M 2! MR E 0 EARM, FARATCIFCE. Plain or
long integer division yields an integer of the same type; the result is that of mathe-
matical division with the ‘floor’ function applied to the result.

7http://gcc.gnu.org/onlinedocs/gce/Integers-implementation. html
Bhttp://msdn.microsoft.com/en-us/library/eayc4fzk.aspx

19http: //java.sun.com/docs/books/jls/third_edition/html/expressions.html#15.17.2
Ohttp://msdn.microsoft.com/en-us/vcsharp/aa336809.aspx

2lhttp://docs. python.org/reference/expressions. html#binary-arithmetic-operations
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Ruby Ruby (1 & TMHCA B, AN i 2 59 T 21t 2 17 57055 U . The

quotient is rounded toward -infinity. 2>

Perl 2 Perl i 5 BOAETE BORITT RERE, FrUABCA XA A Perl HIREUGE
FHNE Python/Ruby —#.

AMEFE, use integer; AW BESMANIZHLER | Hln.
print -10 % 3; // => 2

use integers;
print -10 % 3; // => -1

Lua Lua SREBATELCER, Bk AU RBORE, RN L A ICRE (R

FTLAVEH, BRI B L, ESNMAEE, AIE S Ut 2 A

[, C99/C++0x/Java/C# MJET 73— 15 BESA Python Hl Ruby #& 1 C L3
Y, AERBERNISLE A, AR REMAHS R TER -

8.4 MIZAES BRERNG

i_divmod(

Python AUAHEARIFS, FRARPRAHE] T 2.6.6 ML PR RER B AN BUS IS A R 4K

) 24

565
566
567
568
569
570
571
572
573
574
575
576
577
578

python/tags/r266/0bjects/intobject.c
/* Return type of i_divmod */
enum divmod_result {

DIVMOD_OK, /* Correct result */
DIVMOD_OVERFLOW, /* Overflow, try again using longs */
DIVMOD_ERROR /* Exception raised */

};

static enum divmod_result

i_divmod(register long x, register long vy,
long *p_xdivy, long *p_xmody)

{

long xdivy, xmody;

if (y==0) {

22http://www.ruby—doc.org/docs/ProgrammingRuby/html/ref_c_numeric.html#Numeric.divmod
2http://perldoc.perl.org/perlop.html#Multiplicative-Operators
Zhttp://svn.python.org/view/python/tags/r266/0bjects/intobject.c?view=markup
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579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610

PyErr_SetString(PyExc_ZeroDivisionError,
”integer division or modulo by zero”);
return DIVMOD_ERROR;
}
/* (-sys.maxint-1)/-1 is the only overflow case. *x/
if (y == -1 && UNARY_NEG_WOULD_OVERFLOW(x))
return DIVMOD_OVERFLOW;
xdivy = x / y;
/* xdivxy can overflow on platforms where x/y gives floor(x/y)

* for x and y with differing signs. (This is unusual

* behaviour, and C99 prohibits it, but it’s allowed by C89;

* for an example of overflow, take x = LONG_MIN, y = 5 or x =
* LONG_MAX, y = -5.) However, x - xdivy*y is always

* representable as a long, since it lies strictly between

* —abs(y) and abs(y). We add casts to avoid intermediate

* overflow.

*/

xmody = (long)(x - (unsigned long)xdivy *x y);
/* If the signs of x and y differ, and the remainder is non-0,
* C89 doesn’t define whether xdivy is now the floor or the
* ceiling of the infinitely precise quotient. We want the floor,
* and we have it iff the remainder’s sign matches y’s.
*/
if (xmody && ((y * xmody) < @) /* i.e. and signs differ */) {
xmody += y;
--xdivy;
assert(xmody && ((y * xmody) >= 0));
}
*p_xdivy = xdivy;
*p_xmody = xmody;
return DIVMOD_OK;

python/tags/r266/0bjects/intobject.c

HERIX B L E X E T 2147483648 / -1 1£ 32-bit £t X MR G I,

TR NZ —15lo 2758 S UNARY_NEG_WOULD_OVERFLOW A B %L int_mul () B T AT E Rt 18

ik,
python/tags/r266/0bjects/intobject.c
554 /* Integer overflow checking for unary negation: on a 2’s-complement

555
556
557
558
559
560
561
562
563

* box, -x overflows iff x is the most negative long. In this case we
* get -x == x. However, -x is undefined (by C) if x /is/ the most
* negative long (it’s a signed overflow case), and some compilers care.
* So we cast x to unsigned long first. However, then other compilers
* warn about applying unary minus to an unsigned operand. Hence the
* weird 70-".
*/

#define UNARY_NEG_WOULD_OVERFLOW(x) \

((x) < 0 & (unsigned long)(x) == 0@-(unsigned long)(x))

python/tags/r266/0bjects/intobject.c
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489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540

/*

python/tags/r266/0bjects/intobject.c

Integer overflow checking for * is painful: Python tried a couple ways, but
they didn’t work on all platforms, or failed in endcases (a product of
-sys.maxint-1 has been a particular pain).

Here’s another way:

The native long product x*y is either exactly right or *way* off, being
just the last n bits of the true product, where n is the number of bits
in a long (the delivered product is the true product plus ix2**n for
some integer 1).

The native double product (double)x * (double)y is subject to three
rounding errors: on a sizeof(long)==8 box, each cast to double can lose
info, and even on a sizeof(long)==4 box, the multiplication can lose info.
But, unlike the native long product, it’s not in *range* trouble: even
if sizeof (long)==32 (256-bit longs), the product easily fits in the
dynamic range of a double. So the leading 50 (or so) bits of the double
product are correct.

We check these two ways against each other, and declare victory if they’re
approximately the same. Else, because the native long product is the only
one that can lose catastrophic amounts of information, it’s the native long
product that must have overflowed.

*/

static PyObject *
int_mul(PyObject *v, PyObject *w)

{

long a, b;

long longprod; /* a*b in native long arithmetic x/
double doubled_longprod; /* (double)longprod */

double doubleprod; /* (double)a x (double)b x/

CONVERT_TO_LONG(v, a);

CONVERT_TO_LONG(w, b);

/* casts in the next line avoid undefined behaviour on overflow */
longprod = (long)((unsigned long)a * b);

doubleprod = (double)a * (double)b;

doubled_longprod = (double)longprod;

/* Fast path for normal case: small multiplicands, and no info
is lost in either method. */

if (doubled_longprod == doubleprod)
return PyInt_FromLong(longprod);

/* Somebody somewhere lost info. Close enough, or way off? Note
that a != 0 and b != @ (else doubled_longprod == doubleprod == 0).
The difference either is or isn’t significant compared to the
true value (of which doubleprod is a good approximation).

*/

{
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541
542
543
544
545
546
547
548
549
550
551
552

const double diff = doubled_longprod - doubleprod;
const double absdiff = diff >= 0.0 ? diff : -diff;
const double absprod = doubleprod >= 0.0 ? doubleprod :
—-doubleprod;
/* absdiff/absprod <= 1/32 iff
32 * absdiff <= absprod -- 5 good bits is ”close enough” */
if (32.0 x absdiff <= absprod)
return PyInt_FromLong(longprod);
else
return PyLong_Type.tp_as_number->nb_multiply(v, w);

python/tags/r266/0bjects/intobject.c

Ruby AIACAD R AL L8, fE AR RE R RE R, 1X2& 1.8.7-p334 MYZLHL, 1

fixdivmod() %L 2

2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212

ruby/tags/vi1_8_7_334/numeric.c

static void
fixdivmod(x, y, divp, modp)

long x, vy;
long *divp, *modp;

long div, mod;

if (y == @) rb_num_zerodiv();

if (y <0) {
if (x < 0)
div = -x / -y;
else
div =- (x / -y);
}
else {
if (x < 0)
div == (-x 7/ y);
else
div = x / y;
3

mod = x - div=*y;

if ((mod < @ & y > @) || (mod > 0 && y < 0)) {
mod += y;
div -= 1;

}

if (divp) *divp = div;

if (modp) *modp = mod;

i

&b
HBo

ruby/tags/vi1_8_7_334/numeric.c

7 F] Ruby HY Fixnum ARG L g 7S/ 1bit, BHEEEES 1 it i A AT

Bhttp://svn.ruby-lang.org/cgi-bin/viewvc.cgi/tags/v1_8_7_334/numeric.c?view=markup
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8.5 WL

BESR C/CH+ LABEHRETR, AR 2 W% 2 W RS SE B . B2 T L P 2k
MRELEF &, BAOTEARR R C99/C++0x HITE R, w2 Ui B # e 3% A 4 ST
o PN  (HEBAARRGRFSERIE, Al Toefn, XHE—IFH
unsigned /signed BAFRETE S o)

Intel x86/x64 Intel x86 A %11 DIV/IDIV f&4 Mt E]Z M 0 BUE, 5 C99. C++0x-
Java. C# —E

MIPS {R&E7HE, FAE MIPS BIZ225 F i LA 2] p1v/DIVU 1R HIBUE s 1, Aid
R4 Patternson&Hennessy HIHHiF, EF1f) 0 BUBERECF ESCHER LA G 5T
T H T ?

ARM/Cortex-M3 ARM & AR ZEIES, FrDIAFEAEIX . Cortex-M3 A
R BR YL, SDIV/UDIV F84 AR A 0 BUEE . Cortex-M3 [ BR L5 4 ANRE [FI B 2 H 4%
#, Xk

MMIX MMIX & Knuth %111 64-bit CPU, FfiJF KA MIX #lg%. DIV Al DIVU &
R MTCHT S (4l TAOCP 28 1.2.4 THIE XL, SR —F 40 1L T), X2
HE R HE— Y FF Python/Ruby 15 LY B 1E” T F .

B BUREVIV BB A 4 K 0. — B REHUEH R, B
EREE AT RIS IS0, SROTEESAE. I CIas LIS
HOREBOE S AT JFURE ST ) Python 5, 7T REPR SUBCARIETITH:

9 FARBRIRHREERBIR

L — D4 E ) BN 7123457 28K 7543217, TX AT BRI 1 2R
f£5, BMEE CiES ¥ Nt REEA T 1S 25000 A AL -

- Version 1
/1 A=, AFEEERBERNIEK, FRE

void reverse_by_swap(char* str, int n)
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char* begin = str;
char* end = str + n - 1;
while (begin < end) {
char tmp = *begin;
*begin = *end;
*end = tmp;
++begin;
--end;

Version 1

ARSI, B, BOAIEM AT .
AR A BHET R, AN T A IR A RS e A S 0k, 1R
A A SR L 4 google EREFUEIRZ SCE . Nl A By S .

Version 2

/] A=, ArREEX#RmA &, ERE
void reverse_by_xor(charx str, int n)
{
// WARNING: BAD code
charx begin = str;
charx end = str + n - 1;
while (begin < end) {
*begin *= xend;
*end *= *begin;
*begin *= xend;
++begin;
--end;

[

7t

E

BRI RRS, AR B MR, TE T
], SRR TER. RN, B AR :

1 XAATIERY BT ARG B RS R (RERMEEE MR REL
PRI ) o JFIRIMERMIRNFEENE , X4 50557 BANBE=5 =K%
B (B PSR AT LML R =5 = 5Bl

2. FRBARETTANAE, FPEASR tmp W 229 e (e A1LmRMAt
) o FRE CAE R SRR (stack) b, RIERCEFEAILT, Hih
BE L RYR B, AR T T RN A
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3. M, MTIELERERS, SEMEL IR, 5iFENPLERICE S .
(GEARA 2K, FEOREA—ER, FEAAAD6T)

AR B L e AT ARSI, ArLARIESAT, (B0 RRERE
Ao P BN H [T B TR S A A

BAEE, B =

*begin *= xend;
*end *= xbegin;
*begin *= *end;

K —H]:

*begin *= xend *= *begin *= *end; // WRONG

XHEERARE, &S8R E LTTH (undefined behavior). C iH 5 H—2% BRI H,
— A EMER TR, % x = xr+ XFRIEEGEREITH. FECIBFE
A WA GIEX PR G M. (BURE AW FRANE, BiEFss 2,
—MBAIATREA I — NP A, 3 VPRI AT RS B R R0k - )

AR MERZRRAETS, A& SR,

B AT B OIX A [RIRAE C+ A E R SR A —— W A STL HLHY std: :reverse()
PREL A AL RS AIE, EHELEZ R, BAERNRFES ST
std: :reverse() IXFifii LR AL A Zh NI, A2 CH R IO ARARIE Zm AR A “hieAs
—7 k.

Version 3
// WBAZ, A std::reverse Bl —ARIE, AR
void reverse_by_std(char* str, int n)
{
std::reverse(str, str + n);
}
Version 3

9.1 WIFBRSHAINERMT LK

EE: EAEMEGERICRAMERLS TR TN EEFR, B2T
IAZG)NBERIN RV ERE, IR E . Rk 7R 5 2l

26GCC 4.x A5 LI -Wsequence-point 1] LA A X PP IR
i http://gcc.gnu.org/bugzilla/show_bug.cgi?id=39121
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By, WHOLATRESE

o AL % guess”, # “WI benchmark”

g++ MR 4.4.1, Hii¥Z%0 -02 -march=core2, x86 Linux R&4to

RRA— BRSO i ARG A2

.L3:

movzbl (%edx), %ecx
movzbl (%eax), %ebx

movb
movb
incl
decl
cmpl
jb

%bl, (%edx)
%cl, (%eax)
%edx
%eax
%eax, %edx
.L3

KHCIESEFE—T:

register char bl, cl;
register charx eax;
register charx edx;

L3:

cl = xedx; //
bl = xeax; //
*edx = bl; //
*eax = cl; //
++edx;

--eax;

A 4 Sl S

if (edx < eax) goto L3;

o FERIAEA AR — R AR, T & B A4

—HWENE, AR RBA AN, AT R % EH4SHIFITM
cache #i%, HENFTERMTTRER 3 4 AT

A=

.L9:

movzbl (%edx), %ecx

xorb
movb
xorb
movb
decl
xorb
incl
cmpl
jb

(%eax), %cl
%cl, (%eax)
(%edx), %cl
%cl, (%edx)

%edx
%cl, (%eax)
%eax
%edx, %eax
.L9
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C %

/!l FHEHE—

cl = xedx;

cl "= *eax;
*eax = cl;

cl *= xedx;
*edx = cl;

--edx;

*eax “= cl;
+t+eax;

//
//
//
!/
//

//

Ny

ot o
ST

H.

if (eax < edx) goto L9;

—HAREE kR, ZTWEES. B2 EE, EEX R
I AR BRI 2, RO E R AR SRS TR — &8 S B RER, kT

AT

RRA=, AREIARES SRR — R

.L21:

movzbl (%eax), %ecx
movzbl (%edx), %ebx

movb

movb

incl
.L23:

decl

cmpl

jb

%bl, (%eax)
%cl, (%edx)
%eax

%edx
%edx, %eax
.L21

RXEIRERAT, ALK, ARSI RIRES . KT IR Hit &
ALY, XEA DAY

Bjarne Stroustrup Uiid, I like my code to be elegant and efficient. The logic should

be straightforward to make it hard for bugs to hide, the dependencies minimal to ease mainte-

nance, error handling complete according to an articulated strategy, and performance close to

optimal so as not to tempt people to make the code messy with unprincipled optimiza-
tions. Clean code does one thing well. W CHRwEFE IR CAADEETE 2By 28 (FRA
XICFABE, HETTEAR) RN SR . AR RN 2 BT
2, MYSREEME LARUR; RO s/ Moo &, 2 T 4EP, DSR2 R g — LB

27http://www. linux-kongress.org/2009/slides/compiler_survey_felix_von_leitner.pdf
28http://www.china—pub.com/196266
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Z WAL ER TR ARG O, PEREVIAR BT AR AL, AR5 B SEt T U By LA
(unprincipled optimizations), #tH—HIHLFR. HETH AARS HU B — k"

XA Z Bjarne $2 M BIBCA B HIIEAL, HBRASERAAEA S ARSI
A PR o

9.2 MTAENRBEI—EIR

AT — R SORE ORI Rz (8871, HsI T — Bl sE A+
FrEE ARG . BB E T E — DAL 10 BIRAIREL. IR misas o H—5%
DIV BRiFE & RE, SLBRAE i H ARG LEF A — 1

.L2:

mov1 $1717986919, %eax
imull  %ebx

movl %ebx, %eax
sarl $31, %eax
sarl $2, %edx

subl %eax, %edx
movl %edx, %eax

leal (%edx,%edx,4), %edx
addl %edx, %edx
subl %edx, %ebx

mov1l %ebx, %edx
mov1l %eax, %ebx
movzbl (%edi,%edx), %eax
movb %al, (%esi)

addl $1, %esi
testl  %ebx, %ebx
jne L2

4% DIV AR MR 1ok AR S, ikt Al 7, DAARR . X EEATEH
AR B QB , FAR RS RRE s oy, MEEoRE. APl 77—
JEEET 1717986919, #4546k 16 iFEHl/2& 0x66666667, 5T (233 +3)/5.

WAL B LIk Im E AL — R, Bkt — BRI, dikdsd
BOXFEAT RS2 A . 10 Z4EHTHRATAIE «GFEFITHSEEy B @it i i
micro benchmarking, J7{EFIS5HREBES 52, P8 H I FEEREA A AU T,

HAE T «Hacker’s Delight» , [ NFVE GERiir 8-y 22, /R T REIX
PSR TS, 55 10 BT IIHREACE R BR G . A A0 R A MR ES 1 H 2
TR, (HE AR E AR R FEE R AE X I Y, ]9 A Bl AT

2http://www.china-pub.com/18801
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LERCTT R AR i A A Y B e BUAE © AV RAR I R B RE T W A 33 B 4K

IE

Mark C. Chu-Carroll ff —f 1% L& «The “C is Efficient” Language Fallacy»
O WA R B LR

Making real applications run really fast is something that’s done with
the help of a compiler. Modern architectures have reached the point
where people can’t code effectively in assembler anymore - switching
the order of two independent instructions can have a dramatic impact
on performance in a modern machine, and the constraints that you need
to optimize for are just more complicated than people can generally deal
with.

So for modern systems, writing an efficient program is sort of a partner-
ship. The human needs to careful choose algorithms - the machine can’t
possibly do that. And the machine needs to carefully compute instruc-
tion ordering, pipeline constraints, memory fetch delays, etc. The two
together can build really fast systems. But the two parts aren’t indepen-
dent: the human needs to express the algorithm in a way that allows the compiler
to understand it well enough to be able to really optimize it.

i, YOJUA) Crt B BN E — MEREEHR BT C IS RIMREL
)ﬂj?EU%TEI

bool convert(char* buf, size_t bufsize, int value, int radix);

WESR LR A i, C 7T LURTA S BB 2 B oR B R S B

YR RIS C IR

template<int radix>
bool convert(char* buf, size_t bufsize, int value);

7

K|

Bt sE AR, ERXFER ARG, MiFaaEi XA =/
WA SRR . M C+ BIBCE AR, & A f A AT IR

30http://scienceblogs.com/goodmath/2006/11/the_c_is_efficient_language_fa.php

www . chenshuo. com



C++ LRRSERA KR by FRAT 62

10 ZEETNIXH mock RSiIHH

BRAAE <o A =CRR P10 B 3k [ Iy 3t — 30 B8 2R 3 B el 7 o0 A =R
FIF R ARG S (IR, FEREER A . (HE, AEFLER T, ool 2R g 2
B, EMR failure s IHE L B E ) .

o (EFFRAFRE RGN, 14 read (2)/ write(2) JR A1 ETO #3% (F T RE/E M 4% 5 Wl
T, AV RERMEEINESA HEERE) -

o FEITR ML PR, #5240l write(2) 12 18] EPIPE $fi% (W7 B AMNEITTHER) o

o (ETFA M2 It R4l B 1% 4% (self-connection), %% 725 1% H getsock-
name(2) Al getpeername(2) HIMrE 52 B %R, SAREITZ.

o TEFF R MZSERII G, A ephemeral port #E/Y, connect(2) 12 [A] EAGAIN
(e R £ 5% o

o il gethostbyname(2) iR [BIF AT AIME, B 1L S TTI45 22 7 (9 DNS server
AR KK ES o

IX 2L test case ZRHRME FH A SCHEZI Y test harness KM, Z ool L35 7T . TAE
[ [RJBL: A0 mock JX L8 REEPREL? BB eI, A T HO%s R 50 ek R i A
R P2

10.1 FRFEEBEIRBUEN

TE BB ZAY [5] — 15 432 H, 1EEN A T 5EH: 5% (link seam)
U] AR B ATT B . S5 AN, 1F Stack Overflow H— k732 Bl a2t 7 JUFR
3 o

WREF (F) fE9m5 B BT ariheE, A2 HAZ] _ETATE hack FB,
FATAT LA T BB 0 A [R]85 EER AL A S o

3lhttp://blog.csdn.net/Solstice/archive/2011/04/25/6359748 . aspx
32Zhttp://stackoverflow.com/questions/2924440/advice-on-mocking-system-calls
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H— SRAGEIHEEN RT3, EsfripR e LEA S EH. HeE—
/> System interface, 127 %[ open. closes read. writes connect. bind.
listen. accept. gethostname. getpeername. getsockname 5545 pF 44 4t H i R AL
BRI BN EE R open(), Mi& T System::instance().open().
XA T B HIALL 25 T System interface, FATH LMEIX BBz T, (£5H
TCIMELAT IR, #13X 1 singleton instance B # AT A THT mock object, X HFERLHEERILL
#Ff error codes

HZ SRHgnidMsiss i nRghe . HEsfes— i, B2 SE g
), PSR A 2158 2 T E]—> implementation objecto A IHAST Hi Rz b5 £ H
IR EAME . (5L, IRARGIHAER, R REUX f T8 Al 208 A i)

FATAT LA —> system namespace k30, fEHH1 7 ] read() 1 write() 5%
HEREL, NG TE.co SCPF BLAL R 2R 0T B R GE ) R GE R A read () Flwrite() 55 .

muduo/net/SocketsOps.h
namespace sockets
{

int connect(int sockfd, const struct sockaddr_in& addr);

}

muduo/net/SocketsOps. h

muduo/net/SocketsOps. cc
int sockets::connect(int sockfd, const struct sockaddr_in& addr)
{

return ::connect(sockfd, sockaddr_cast(&addr), sizeof addr);

3

muduo/net/SocketsOps. cc

BT X A—ZE B, $ USRS oo i s sh s F 1, a3 A1
stub LI, DLUAEPEHSZB A H A7 -

MockSocketsOps. cc
int sockets::connect(int sockfd, const struct sockaddr_in& addr)
{

errno = EAGAIN;

return -1;

3

MockSocketsOps. cc

C++ —PMHEF HAEA—1 main() A, Ar AESEHRE MU library, FHTERIT
MEAADEEEIX A library . 1A —1 mynetcat #2/7, N 795 C++ HIoillik, &
BB MR, library F1 main(), 305512 mynetcat.cc 1 main.cco
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TEG P A 7 F IR A% -
g++ main.cc mynetcat.cc SocketsOps.cc -o mynetcat
TEGRIEH T IX 45
g++ test.cc mynetcat.cc MockSocketsOps.cc -o test
PAER S R, AESEBR T & AT EALE stub THEESE SRR —4L8 [ AniRFa A
[ test case 1R [AIAN[A] Y 4E 1R o
B MMOETCTE B AL, R E R NS, HHATS sockets:: RIAT o
an i HFE 7 B B 'S sockets::connect(fd, addr).
muduo HETREA FICMIL, HEME TiXLE stubs.

namespace HJIFAAE T EA I, FRATAT LA T HAE B S g i eR 4L,
A A B RS S X M2 L) non-member non-friend BREUATE LI A

PLEPI R R A — a4, BUH mock AT IIHE S . A SR 7 H 2
1 SQLite & Berkeley DB iX$24x 17 [a] A SCIF RGERY S8 =7 &, B4 3RATTHY System
interface 5, system namespace £ HIX LL55 =7 JEH open(2)~ close(2)s read(2)-
write(2) SF RG]

10.2 $EEEAEFH (link seam)

MR A —FF I gm i 1 A5 5 A 25 S ER Tt IR 2 3GZ I E A mock 2%
VA HIWE ?

FHEEFMEC S TESE, R link seam  (BEREZIIH) o

Fo 7 24 H connect(2) AL, AR 4 FATIAE BT iy AL — 1 B O/
connect() PREL, TR T [F 40 RS REL ERERIIIE, linker & L5EK H 3
fITE CE LRI EE. (XX BB o R, R R B AR, 2t multiple
definition %1% TFAELE R ZEUE LT libe £ BASEREN )

mock connect(2)
typedef int (*connect_func_t)(int sockfd,

const struct sockaddr *addr,

socklen_t addrlen);
connect_func_t connect_func = dlsym(RTDL_NEXT, ”connect”);

bool mock_connect;
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int mock_connect_errno;

// mock connect
extern ”C” int connect(int sockfd,
const struct sockaddr xaddr,
socklen_t addrlen)
{
if (mock_connect) {
errno = mock_connect_errno;
return errno == 0 ? 0 : -1;
} else {
return connect_func(sockfd, addr, addrlen);
}
}

mock connect(2)

GRARE P B IR connect (2) /E 47?2 HIRANTE C ) mock connect(2) BEARE
T connect() T, AL HILTCRRIS I A 17 B7 IRIXFrFEOL, FATH dlsym(RTDL_-
NEXT, ”connect”) %%f%iconnect(Z) %é%%ﬁﬁ%ﬁHQEQEZﬂﬁﬁt, ﬁﬁﬁ?ﬁﬁii@ﬁ%ﬁ?ﬁéf‘Coru1ect_—
func SKIFMHE .

10.3 flF: ZooKeeper i) C client library

ZooKeeper [ C client library 1E/23R ] 1 link seams &5 T, ARSI :
http://svn.apache.org/repos/asf/zookeeper/tags/release-3.3.3/src/c/tests/LibCMocks.h

http://svn.apache.org/repos/asf/zookeeper/tags/release-3.3.3/src/c/tests/LibCMocks.cc

10.4 HbiE

Stack Overflow Bl 7~ BLIATE 2] — M50, AT LA (B2 e s 25 4 L i ek 2, B
S 1d #) —wrap 240, SCRHEBSIRIER, X EAFHEE.

man 1d(1)
--wrap=symbol

Use a wrapper function for symbol. Any undefined reference to

symbol will be resolved to ”__wrap_symbol”. Any undefined

reference to ”__real_symbol” will be resolved to symbol.

This can be used to provide a wrapper for a system function. The
wrapper function should be called ”__wrap_symbol”. If it wishes to
call the system function, it should call ”__real_symbol”.

www . chenshuo. com
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Here is a trivial example:

void *
__wrap_malloc (size_t c)
{
printf (”malloc called with %zu\n”, c);
return __real_malloc (c);
3
If you link other code with this file using --wrap malloc, then all
calls to ”"malloc” will call the function ”__wrap_malloc” instead.
The call to ”__real_malloc” in ”__wrap_malloc” will call the real

”malloc” function.

You may wish to provide a ”__real_malloc” function as well, so that
links without the --wrap option will succeed. If you do this, you
should not put the definition of ”__real_malloc” in the same file
as ”__wrap_malloc”; if you do, the assembler may resolve the call
before the linker has a chance to wrap it to ”malloc”.

”

man 1d(1)

105 H£=7H C++ &

Link seam [FIFEEH T =77 C++ &

b 5 Ut 8 B IS FE A ZE B AR AL T T File class, {HA2IXA™ class 1% A 1 H & A
#, AT sub-classing H702:K 5L mock object.

File.h
class File : boost::noncopyable
{
public:
File(const charx filename);
~File();

int readn(void* data, int len);

int writen(const void* data, int len);
size_t getSize() const;
private:

};

File.h

AR ZN HIE File class IR P2 S LTI, IR AFANTATLAE CE SLHS R
BRACHTSEBL, AR DAE AR FR AT B 45

MockFile.cc
int File::readn(void* data, int len)

{
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return -1;

3

MockFile.cc

GEMEEX B TTATH), FASESIRE . FRATE AL TR At L BTt iy
IR, Eogd kA CHmIE—1.)
Java A FMUM M, £ class path EHILATH © 19 stub jar S0, LA
link seamo ANid Java HEIAACHE, R/DHTSE link seam S SEEAR HTE A

11 iostream BIHIES5 KR

AL EZEFJE x86 Linux “F &, AFEE-FE A BHEME, A% EEIR
€ (i18n), 1H 2 %% & 32-bit Ml 64-bit [ A P A LLL stdio $EA C HHF 1Y
scanf/printf R FIt& A0 A dar th R EL. ASCIR & “CIBE" (RL4E 4 R B 22
FEZAE), FRITZ Linux N gee + glibe iX—E 4w iEai AR BARSLEL, dal LK
FEFFA POSIX.1-2001 HYSEHL. ASCERIX S “UiER) =& Fl “CH+ WIEE", =
NG

C++ iostream ) 3= AE HE LER) 278 A — 4> J7 (58 1 i 44 750 A\ di H 3036 205
HEEEIE PR/ AR iostream, FEIASAHUE J1HEAEIR ST iostream MRS EAL S
manipulator (FZHEEIERF) o iostream HY3 T A B E AL — D ATH g 0S50 2 42 1)
10 #Li, (H2JEREZHWHINA T locale fil facet & 255, HIEMEITTE 2R E,
2 + RED AR R R S5 AR B 5, PRRETT T LTG5 Ao iostream £S5 bRt H H Y
MR AR, AL 227 200 TS e AME .

11.1 stdio AL N H B EL S
11.1.1 FREBVIEERELF

B FIHIXBE R A S, X C B BN EAR
#include <stdio.h>
int main()
{

int i;

short s;
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float f;
double d;
char name[8017;

scanf (”%d %hd %f %1f %s”, &i, &s, &f, &d, name);
printf(”%d %d %f %f %s\n”, i, s, f, d, name);

HEEEH A

o B AR T RS T AR A — . B short BEH %hd, fiHH %d; i

double [ %1f, #iHi FH %fo

o MIAMZHAG . KT i sv fu d 5FAHL, FEMEA scanf () I UL

(&), AT FAFEEH name, WIS FHEUBHE o

AT LA s e P LA 3 T W 4 2 A R B ) 2 AR i Y 2 1 ) AL
(W R B MEUN E SR 10 ST 40, s A0 AR A J=, 150
S, RGBT IRATSESE) , IR PR, Ulrdirssl "X

P

FERE” o

o Zerb X AVEK. IR AE B name HIRHEBATTE E R/, X2 C

EE MR L2 BRI BOZE—JHIRRUR A EM R BIE, B IR K

R AY 2T 15

TE A T 22 4 B 805 A0 Bjarne Stroustrup /£ Learning Standard C++ as a New

Language” JII7K:

int main()

{

}

const int max_name = 80;
char name[max_name];

char fmt[10];

sprintf(fmt, ”%%%ds”, max_name - 1);
scanf(fmt, name);

printf(”%s\n”, name);

XA B AL A5 S B % A B R ) 5 R o
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11.1.2 LEM (security)

CiEF ML tEmBiLHLaRSE T 2R, C99 ¥IT snprintf() &
RERSFRE S 22 X K/ R AR, i HH 9 TRTA e e 1) i E 215 B S A7 TR
TRAXNKHEE, REERTRE T

e — A R AR5 . MO AR MER R AN — AT AT K AN
o REIMTEIRBA A C BT bR E KA REE X MES, BRIEE C 31T (roll
your own)o

B, gets() IR, FIAAREE €22t XA

HIK, fgets() WA . BREfRERMW XK, rllE&Lem. HERF S
P — M R oRAE, XA B H R TP EAIE” . Aoh, BTk
I fgets() BIEEE T2/ 01 F N0 4?2 HE—D SN AZ 9 N1 14
51 ”Chen\@0oShuo” , JEEFEIHILT "\o’ F4/F, WIRA fgets() K, &/
] F13E " \eooShuo” tHIEHI A —H5r? o8 strien() HiRkMl 4, T HAENFAFERHE
BAE \n’ T

w5, TLAH glibe 2 SLH) getline(3) BRECKRISHUANERR) “177. X R%LEE
EFC AR, AL EIREIFE malloc() D EHINE, ZoRIEARE D free().

11.1.3 FEE R £ (type-safety)

WA printf () B SHSALE ints long FHERAL, HB4 printf() Kk
WFRFRIRES T o (HRNIRSECEEAE R C B typedef HIZEHIIE ?

WERRABLERE P H printf () RFTHIHR, REE—IRE H T E X L2881
"%d” 7%1d” 7%11d” HAIE— R 2 URAIERE R AT IR I AR A 32-bit £ 64-bit -5 ?

e clock_to iXA& clock(3) IR [EIZET

e dev_to. X/ mknod(3) MIZEZET

e in_addr_t- in_port_t. X2 struct sockaddr_in )% 2257

e nfds_t. IXA2& poll(2) MZH 2T

o off_to IX/& 1seek(2) MIZELZEAY | BRI, XA 7 E L

_FILE_OFFSET_BITS Ao
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e pid_t. uid_t. gid_t. iX/& getpid(2) getuid(2) getgid(2) HYIR M2

o ptrdiff_to printf() LI1ENL T 7t AIER L Frix—2A (HIEHA »%td” ok
SAEDE

o size_t. ssize_to XWPRIBINEFEH  printf() AL TIENLT 27 7
RSB (R 7%zu” 58 7%zd” SRETED) o

e socklen_to. iX2 bind(2) Fl connect(2) HIZSEZET

o time_to XX /& time(2) MJIR Bl 2L 1 & gettimeofday(2) I clock_get-
time(2) HILSTAMRSELIN i 1 2

WRTE C Ry BB IE AT E0 LA B 2R R By B4, R 2 — & M.  «The Linux
Programming Interface» HI/EEEIL (3.6.2 1) o4 — 45 long ZEBLFH »%1d”
RFTHEL; X T HELER A IRTT ERFIRACEE TN of f_t HYZEAIATHEZE long long.

WA, int64_t 1E 32-bit 1 64-bit V-5 _FRAFRRIZEE ) A, WIRFEFESTH
int64_t AotE, FREALS <inttypes.h> k30U, FHEFH PRId64 75

#include <stdio.h>
#define STDC_FORMAT_MACROS

#include <inttypes.h>

int main()

{
int64_t x = 100;
printf(”%” PRId64 ”\n”, x);
printf(”%06” PRId64 ”\n”, x);

3

muduo ] Timestamp i [ T PRId64. 3* Google C++ 42 2] | 64-bit
HAE

IXLC[A] AR C+ AR, 7EIXTT1H iostream & 25 o

C stdio £EM % 4y T AR A — Mk, RIS L P17 R S 2 AER AR T AL
S EELLE I bug, A IAER)JiEas C A REB AR 2 X Fhd iR (111 -wall
YT -

33http: / /code.google.com/p/muduo/source/browse/trunk/muduo/base/Timestamp.cc#25
34http:/ / google-styleguide.googlecode.com/svn/trunk/cppguide.xml#64-bit_Portability

b
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int main()

double d = 100.0;
// warning: format ’%d’ expects type ’int’, but argument 2 has type ’double’
printf(”%d\n”, d);

short s;
// warning: format ’'%d’ expects type ’intx’, but argument 2 has type ’short intx’
scanf (”%d”, &s);

size_t sz = 1;

// no warning

printf(”%zd\n”, sz);
}

11.1.4 AAHE?

C stdio [ 53 Fh— Rk RURTCIE TR HE LY, B3 17— Date class,
FICHEBATE int AHEI printf ) REEHTH Date X4 .

struct Date

{
int year, month, day;

3

Date date;
printf(”%D”, &date); // WRONG

Glibe W55 T X FRE, A register_printf_function(3) T HC
P2 44K, RIS 5IA B FE/FAMSR X H S RARRS] T X4 DhRE H
Qb MR LA ANE A E). 33

11.1.5 1[%#E
C stdio FYMERETTTHIA 5556

1. il —Fi little language (BULEWRATI] DSL) KECEMEN . FEAAF T REME
FARIENE, (R T — RURRER . RFIRET El— D BRI S R AT 7%d” F 15 HR
REBUFGH N AR, FLey G E H O 5 B 745 R Y.

Shttp:/ /www.gnu.org/s/hello/manual/libc/Printf-Extension-Example.html
36http: / /en.wikipedia.org/wiki/Printf#Custom_format_placeholders
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2. C locale [ fii4H. locale fi§ HY & AN FIBEF X “fF 2 &= 77 “fr 4k
B Mo/ N AARIRGE S (FEE B/ M RIE S, ARAIE). C
TEE W printf()~ scanf()~ isspace()- isalpha()- ispunct()- strtod() %
SEPRAIER N locale A %, 1 H AT ATEIE I B AR K locale. 5 &FE 7 HAd
HERAR)”C” locale, BIREAIXA RIEVERT A

11.2 iostream HYIZITHIER

iostream M1 #I R AFE TR C stdio MBS, FRME— DS ny el B 2e R 42
AR I0 M. AR AMZEEE, &L RBIH T EE R TR
kK iostream HKE L H O HY stream, ASCHIFT—FFRy KA " J5—FFHA
“TIRERTY R .

REFY RINEE RS

CRAITTY R RN YA e” R IER R AR R S
iostream X HI2FE IR A IF, FH iostream B 5 S RT1H R LD RERTACHY

#include <iostream>
#include <string>
using namespace std;

int main()

{
int i;
short s;
float f;
double d;
string name;

cin >> i >> s > f >> d >> name;
cout << i << 7 7 KK s <K "KL Ff K"K d<L”” < pame << endl;

X B L scanf/ printf AR RG22, THBCH 22 (security) J7
T T T) 8 o

FATH ORI LA jostream, {# AR5 built-in 28R A X . X3

B3 1T C++ Al LAE X non-member functions/operators.
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#include <ostream> // ZEARKEERT ?

class Date
{
public:
Date(int year, int month, int day)
: year_(year), month_(month), day_(day)

{
}
void writeTo(std::ostream& os) const
{
0s << year_ << ’-7 << month_ << ’-’ << day_;
}
private:
int year_, month_, day_;
b
std::ostream& operator<<(std::ostream& os, const Date& date)
{
date.writeTo(os);
return os;
}
int main()
{

Date date(2011, 4, 3);
std::cout << date << std::endl;

3

iostream EAFIX P 5 (AL 2FEAITY E), FATTAR T stdio 7E4# H LY
MMEEGAL A, WH iostream 15T I, IS E—MEAEFMERWE, e
TR

iostream HYIHALREL A7) 9 =1 BB, P B2 Bjarne Stroustrup £ CFront
1.0 LS streams o 7 IXADEMFGHIER KL L WY R S0 GRHE,
Bjarne & W] T I AARVERF (<< F1 >>) M 1/0 HIJr:, istream Fl ostream #B/2&E
AZE, A manipulatore 55 B, Jerry Schwarz it | “AH” iostream, 1
CFront 2.0 FABAYIL T KA MFLMAEL. % W] T manipulator, SZHLT# /2 LAKEL
TR SRR E N\ HARERT IRk 2 AR MR T8:, 3 TEIETR
{ITERNT ios AR ZR; WA, istream B T FZE ios, A TIREZ ifstream
il istrstream, ostream 2. =M, & C++ trifELAYIEFES, iostream

Shttp:/ /www.softwarepreservation.org/projects/c_plus_plus/cfront/release_-

1.0/src/cfront/incl/stream.h /view
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A AKIETEH, Nathan Myers 11 T Locale/Facet R R, iostream #As AL LAIE B B8
EWFNFRE, PAKLL stringstreams 24 strstreams 255,

11.3 iostream SirEEHMAMHHIRE
1131 “EHIEX 5 “MHRIEX

ANTE] FHn i B2 HAh class B “1H 1 X /value semantics”, iostream /& “Xf %15
X/ object semantics” ¥ , B[l iostream /& non-copyable. X & IEAfi Y, K4 Wk
fstream AU —NHTIFHYSCAFAYIE, % D1—1 fstream X G EMRE T AWE? LIRT
FET A RSB —A fstream X%, B &KW XMW, BE4H—1
fstream AR B A2 K52 Mg

iostream mJJ:T%)’_l, TR TR G 04 AR i R IR BRI (AnSeA), AR B ARk
WG T IR LT, JX A RATL, —FhEE 22 H R C++ %ﬁ?/ﬂ%o

C++ [F B} 37 3 “%0 3 #h £ /data abstraction” 1 “IAf |f) XﬂL % i 15/ object-

oriented”, HAFHyi 2 “HiEX 5 “WHiEL WX, X2 THiEkm
T, 1275,

11.3.2 std:string

iostream FJ LAY std::string A& SR (E&A— R il ?

std: :string Y operator<< Fll operator>> & UA A B ? £ operator<</ &>
TICEAERF, BRI EUE std: costream Fll std::string. <string> SkICFAE A X
P/~ operators FYIEAE #include <iostream>?

iostream fl std: : string A LA include SREEFH, T.4% iostream Sk 3CHF: BAS
28 std: sstring fY << Tl >> #E. (HA, W <string>E #include <iostream>,
S AAELE string B9 #IAW ] T iostream? i iostream Sk SO AT R AH 24 FA 18 15
(AN iostream /& template, HSLHUASEREE] T L3044 .

PR 2 1) i e e 2B S <iosfwd> Sk, HAFHE istream fll ostream %511
HI A7 B (forward declarations), JXHF <string> Sk SCHRFEE SUH B H B E A I ol

S83F G 1 SUAE L Ath TRI ) X 2 B S BLM R YA 5| E X /reference semantics”, S T ## G5 C++ 1
“BI” M5, BXBEA WREL X PARE.
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AL <iostream>, HFEEASH IS Z M <iosfwd>, AT AMNLERK
Wo TATH OB PRI S U] SR AR DO g

fEAFTE A 2, istream::getline() B DA BRI &Y 2 £ 2K A2 char*, K4
<istream> AL <string>, MFHATH HH std: :getline() BAUZT non-member
function, & XAE <string> Hill.

11.3.3 std::complex

PR E A2 202K std: : complex MITEHLILIRSE 24 <complex> k34 H a5
<sstream>, JEH LSS <istream> Fl <ostream>, IXZNA/NEFAIE. [, N
ft42

E I operator>> #AELL string B 281320, WA RS AN IERR R 02 i A\ F
FFERA LB B AR IR, EREEWA—DE AT REE S & Fh R, HanEer mtg
X MR ESEMEHITE B operator>> RiIZAFH HRERNE
B, XFERAAS B Ay SRR BT RIFER R R, FRIA S AR Hh R e
istream RIZHGHFIS A HINE, JFHEMEAFIR istream 1S A RIS, BELH
R

‘B operator<< WARE P, BAEEEMHZ4E ostream& os MG KM, 1M
SEJEHE ostringstream, fiith 13X string stream, FREEE R4 2] ostream.
fEi AL JE HAAS A T

template<typename T>
std::ostream& operator<<(std::ostream& os, const std::complex<T>& x)

{
std::ostringstream s;
s << (7 << x.real() << 7, << x.imag() << )’;
return os << s.str();

}

R ostringstream 2B ZIASA I AT, W&, &t —1 complex Xf
R — RN, RESHE

LA B, FRIAHK iostream il complex BL &S, (HE T TR G5 5 L%
(55 string/iostream L), IXATREARE DA EHIEARFRBINE (complex /& class tem-
plate, H operator<< WZAELSCHHE L, XD E XL LHE] T ostringstream,
AEEAET sstream HISEEL) o

W R TR 7 EE XS complex 8 1O, MR A g M 7 10 2% &, HE DA ZEAE I

iostream.
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11.4 iostream TE{EFA A EAIELS

e A iostream AR | EHISEHE stdio J7{H, (HEARA— S K, —
HARAAE Y . N THNA 1% iostream £ 7 THI B Ao

11.4.1 #&3X{b 5 H R 281

iostream >k [ manipulator KM% =U1L, AR FARFL I 2010-04-03 F s =k i i
TH E L Date class, ABAAHZEH L :

class Date
{
/...
void writeTo(std::ostream& os) const
{
- 0s << year_ << ’-=’ << month_ << ’-’ << day_;
+ 0s << year_ << ’-’
+ << std::setw(2) << std::setfill(’@’) << month_ << ’-’
+ << std::setw(2) << std::setfill(’Q’) << day_;
}
/...

AN stdio, %152, H4 printf K] T — A REJJHER A9/ NE = KA
A =

class Date
{
/...
void writeTo(std::ostream& os) const
{
- 0s << year_ << ’-’ << month_ << ’-’ << day_;
+ char buf[32];
+ snprintf(buf, sizeof buf, ”%d-%02d-%02d”, year_, month_, day_);
+ 0s << buf;
}
/...

i R/ S R R RS A R 55 oh— M4 - SN AT B
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11.4.2 SMERATECETE

NRE AN E B SR SRR B RIRS 2 C stdio RUFIp, ST
HEE "%d-%02d-%02d” HHAEFIEL & H il fT. {0 iostream WE? B RIS S HEAEACHS
By, RyEHFTI.

25, FEFFH message HIZ L.

const char* name = ”Shuo Chen”;

int age = 29;

printf(”My name is %1$s, I am %2$d years old.\n”, name, age);

cout << ”My name is ” << name << ”, I am ” << age << ” years o0ld.” << endl;

¥ F stdio, EiLIXBREF SZFFH OIS, EREF "My name is ...7, Bt
H7 RM%I$s, AFE%28d o \n? RIN]. th] DA BN EMBCR R, FiB
FIRFEEAN o AT iostream, RMARAX AT, KA 2 BB o

C stdio WA UL A7 BRI T BB “Beaal 2 0™ By AR IXFh “%u”
5 “RA8” ZBIAAHE 2Ry RIEMEARIR, i OO BRI

11.4.3 stream BUIRTS

R FLARA 16 FEH 77 2k — D x, AL L hex 15, HEXSH
4% ostream ARAS. Eelmi

int x = 8888;
cout << hex << showbase << x << endl; // print @x22b8
cout << 123 << endl; // print 0x7b

IXBAAD A 123 A% I8 16 EHDTT i, XA R TRATARZER .
22— 1, setprecision() W& i MFrEL5

double d = 123.45;

printf(”%8.3f\n”, d);

cout << d << endl;

cout << setw(8) << fixed << setprecision(3) << d << endl;
cout << d << endl;

A2
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$ ./a.out

123.450  %8.3f BUH#

123.45 BN cout R
123.450  BATEEWHRE
123.450 BERFEYEE M

AT ARHS Y setprecision() S0 1 G Skt ARS o 1575 setw() AL LI,
BRI TN AR

XU, ARG ] manipulator SKREEHIME X, 7L Z)/NOET 10 T 5 224K
fide MW C stdio B AX MM, B4 “ L TFXIERE .

11.4.4 HNiRE9E A

£ CHF A, AHARZIEFT WIF printf () Xt&HItE X4, #140 Javas
Perl. Ruby %% %, “#4 printf () BIRERAM T, XADFIA R LU 2 H A E =
Ho {HJE C++ iostream R —ZATeor G, ROEES &S, 7> stdio #I1%
A CIEFESEEAN

EFXEFERE, TINAADIRT iostream WIS TT 5, HFREHTERER
BRI L 2 BT o FEE R TRER S G, WTLAE S snprintf () FTHIZIHE L
200, 5 ostream Hijt

1145 ZKELXES5FETFH

iostream [ 53 4b— IR LR 204 . POSIX.1-2001 MABAER stdio MAEUELL
PR 42, 40 i HIBHRME T flockfile(3)/funlockfile(3) =2 2 [ R KK BA ff 2
FILE* I8 i Bt o

iostream fF 2% F& 25 4 Jy 1A % A PR IE, 505 1 operator<< A& £k FE % 4
B, A BEARIE B F . M cout << a << b; EWIREEEM, HYT
cout.operator<<(a).operator<<(b). WX 1H F /0] 7] 5E & B +T Wr b AT b~ )
i, BRI NAEATES:, N T HALARFT VAT

] fprintf(stdout, ”%s %d”, a, b); & XEFCAH, T HRELEZTEN, 7
FIR N A2 52 HAD R R o

KL, iostream FEANIE G152 2 i 7 | logging o

http:/ /en.wikipedia.org/wiki/Printf#Programming_languages_with_printf
“Ohttp:/ /www.kernel.org/doc/man-pages/online/pages/man?/pthreads.7.html
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11.4.6 iostream HIFR
HRIE LA, AT LA iostream YRR :

o HIAJTIH, istream ANiEEH AL, Ko “A158" GEJIAE, B
AT IS Wi a5 1) «GRLYBAER— D RIE RG>, daii “EARrEIT L
SR SR A2 2 B A FHRINT g T e A 2 A R, P R Rl DA EE R, ISR
A URIREY, AR PEMIREA R . WHEREH istream, FRIEFEMIHEZ
F std: :getline() EEA—FT4UHEE] std: :string, ZAJa H ENZR ARFIMT A
RIEIR, Mo, mIEH strtod()/strtol() Z 2SR EREUMZEA 444, X HE
PR S S LR .

o Bt 5T, ostream MURSZUILE AR R E B, 1M HSWAAME, R stdio HY
INEF AR RIEE o EU FVER A oS U H o

e log J7IHl, T ostream BA IMEAE 2 LR 7 AR IE—1 T th B e ek, 3t
WAZEHBENERE log. WIARERAR AL, i &dE 4801 i
RTCARYIE EH . 248K, 77 AR % AR logging FE, TIAZEHHE R
TRES

e in-memory &=L JT T, HIT ostringstream &EIASRLNG, BAEGIERE
BORE .

o XAFIO U7, ANRHWESCASTIF R AN B4t , fstreams A EIRRER AL, AR
MAVE B R A, B4 H A EEE—1 File class (P A, W
AR AARZI D REA AT (Ja 308 BARE] 7)o ifstream H)— FHALZ
TERR T i B s A8 B 1 SOAR LB SO o TSR B S H A SO = (XML
B JSON), AR MR AIZEREE, WHAE] ifstream.

o EREJTIEI, iostream I A LI “ERUME" 755 iostream {EHLE A L stdio
P, ERLE G stdio 12, X THEREESRE S S G, ATV ZH LM
TR B (OJE SCHARIE 5 0) o iostream 1 BE 7 T 1) — ML . fEZ
ACM/ICPC FB M i b, R — 4~ fa] B 8 H & AR e, AR A4
iostream H%i Adr H %, stdio, ARIHLRELT % 41,

A5 HMTLASEIR A cin. sync_with_stdio(false); , 'L http://stackoverflow.com/questions/9371238
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BERAX AL RIR, iostream ESLFRITH o R T RN Z IR T, AEIX EHIEAK
Z RGN SIAEANAT . BiiE, FRBCA WIS C++ 77 i AL ] iostream KAF A
AN Google 1Y C++ St MTEAL X stream A IS 7 WIARATRR A, 42

11.5 iostream 7EI%iT/A EHAVELS

iostream HIZ T A HH Y 2] WTFs, stackoverflow A AH:A#1 “If you had to
judge by today’s software engineering standards, would C++’s IOStreams still be

considered well-designed?” *3.

11.5.1 HEEXHRAIKIT

iostream J& P A XA 10 252, AR08 RIA R,

Xt iostream WA T I NSHIE T H T 2 EA KR RE IR, (a7 503 w2 %]
wr, AR AR

ios

/dvirtualb}\

istream ostream

N/

iostream

WRIE— 35 TR, 2K iostream IUAE AR, RIS 3p 2 245 A1 58 5
o FHEZEIMAERN SRR ZR, FFEE T fstreams Fl stringstreams. & 7 HER)
B EAT RN BB R R A AR B T BARSE AL (Gl typedef &
X)o

XA RS TR RS R AR 5 HEAS T

http:/ /google-styleguide.googlecode.com/svn/trunk/cppguide. xml#Streams
43http: / /stackoverflow.com/questions /2753060 /who-architected-designed-cs-iostreams-and-would-

it-still-be-considered-well
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ios_base

T

basic_ios<>

ios, wios

//Aﬁﬂwf\Qme

basic_istream<>
istream
wistream

N/

basic_ostream<>
ostream
wostream

basic_iostream<>
iostream
wiostream

e

basic_ifstream<>
ifstream
wifstream

basic_fstream<>
fstream
wfstream

basic_ofstream<>
of stream
wofstream

basic_istringstream<>
istringstream
wistringstream

basic_stringstream<>
stringstream
wstringstream

basic_ostringstream<>
ostringstream
wostringstream

Rt —

LR T R, RIIEH — 1 F4TH streambuf kKK R, fstream I

stringstream PR Z A FE AT A1 H T AF R streambuf JRAZZEA,

basic_streambuf<>
streambuf, wstreambuf

ZRN

basic_stringbuf<>
stringbuf, wstringbuf

basic_filebuf<>
filebuf, wfilebuf

PP > 2 A AR 1 21— ] HE

www . chenshuo. com



82

R by Bl

1

iR

C++ LARELIEAY

—

ngbuiism
ngbu s

<>Jnqbuins oiseq

weaJisbuiiisom
wea.sbuliiso
<>wealsbuliiso oiseq

<>wealisbuils oiseq

weaisbuiism
weansbuins

wea1sbuiisim
weansbuinsi

<>wealisbuinisi aiseq

1

inga|1ym
inge |1y
<>Jnga|ly oiseq

weansjom
weaJls}o

<>Weallsjo oiseq

weansim
weasls}
<>Wealls} oiseq

weaJis|im
wea 11s}|

<>Wealls}l oiseq

INQEaIISM
inques 11s

/

Wea1so 1M
wea.1sol

<>Wealsol aiseq

2N

weallsom
wealsso
<>Weallso alseq

weaisim
wealis|
<>Wealls| diseq

{ren1 _\/_m::_vx

<>jhquealls diIseq

SOIM ‘sOl
<>S0| 21Iseq

aseq sol

| basic_ios #74 | streambuf HJ$5%l; 1 fstreams fl stringstreams Il

www . chenshuo. com



C++ LRRSERA KR by FRAT 83

53Rl filebuf 1 stringbuf ISR . FH EFA K4 Bridge Fix.
T IXEEEW et A%A NEFT BB ORI H ARSI 4R K iostream
SRELELH 21 stream, VASEEIINREY B 42

11.5.2 THEEXT & A EAIIEITEE

ATRATH—F iostream Fi 36 5 T HFLE OO #EN].

FATAE, XS public 4K FE 22 2 Liskov H48 il (W, «Effective
C++ # 3 M [2,item 32]: FALRIRH public AR H is-a KFR.  «C++ Fntt >
[4,item 37]: public ARt GRIEAEH, TIAKER. )

TERE 7 T B 21 ostream HIHB TS (#140 operator<< ), FAZ A ofstream Gf
ostringstream AN IZREFLZ T TAE, X5t /2 OO 4kl Ay “mlEait” | JRA2E
AR AT A BN 52, NI %% 71 i AR operator<< &

iostream HI4 AR R Lk T Liskov BRI, X Lehhy /7 4k & 17 H W28 T HEH
FERAARY, N E P IRAE AR AR OC R H LRt o

ios_base

istream ostream
i 7

/

iostream

/

ifstream fstream of stream

istringstream stringstream ostringstream
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EIVEARIRR T, GHEA:

e ifstream is-a istream

* istringstream is-a istream
e ofstream is-a ostream

® ostringstream is-a ostream
e fstream is-a iostream

® stringstream is-a iostream
TN ELGHNAE:

o ios MK ios_base, AIA MBI N EFCHEINFF ios_base X%, [HER
ATLMEAN— 1os M2 AREA, X5 public 4k& &4 &iE K 00
)2

o istream 47K ios, A WFMEN NEEFACHIALE ios X5, (HE% AT LIME
A=A istream MR 2 WRBEA, XEH public 4k7#E A &iF K 00 &
i ?

o ostream 47K ios, ABAMFIEN TFEFCADIALE i0s XI5, (HRFE AT LML
A= ostream XMZERZ 2 WREAT, X HH] public k&2 2H R OO0 Ji
2

e iostream Z HE4k/K istream Fl ostreamo A1l iostream L[] 4k K P> non-
interface class? X /&% 4k Ib 2 SLIAk & ? B Z ] LUHA S (composition)
KB (UL «Effective C++ 28 3 filt» [2, item 38]: i#EiTH G155 H has-a 5k
“CIFESLIN” o «Cot RFERLEY [4, item 34]: RATRELAL S04k K. )

GRS AR -
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istream |[@—— i0s [—e| ostream

A
ifstream fstream ofstream
istringstream stringstream ostringstream

TERBEEFTR &, AAEEN is-a XEKM T public 4k%, HAMYLIHE
KAEE, HERRULLTIR . it 30 I EDAE R 2 4K

Hr jostream HURrSCIES—12, LA WT

class istream;
class ostream;

class iostream

{

public:
istream& get_istream();
ostream& get_ostream();
virtual ~iostream();

/7l ...
};

XFE—K, FEFRE iostream MR EIMIHE istream BT, WM get_istream()
PREGR Bl —™ istream FI5] fH; EFFE iostream X R KNGS ostream AT, 14
i get_ostream() ERZER [Al— ostream 15| . THEEAZ N, 1 HACHY FEIE T,
istreamfll ostreamtl N BEIILRK T o (FRIAEFIREE iostream class [ E IE
1, — DRSS, #i82& sophisticated 10 5, AT 418 HIX 4 JEH
00 £4£?)
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11.5.3 PHZEH] locale

iostream [ IO |EIX L Bl & —EHEM locale/facet SLIL, IXE 5L
B A AR VU3 — 2B B5 N T iostream [19& Z4 5, 11 HLAS AT 3 6 b 52 W HME BE .
Nathan Myers 1E2 G VE(H# 44,

ostream H & & SLIVE X HEBONIRE AL operator<< il G BRI BRAL A «
ostream& ostream::operator<<(int val) // = double val

bool failed =
use_facet<num_put>(getloc()).put(
ostreambuf_iterator(*this), *this, fill(), val).failed();
/] ...

2P num_put: :put(), E&ESZEVIH num_put: :do_put(), T do_put() +&
AHERREL, M inlineo iostream FEM:RE T TH AN RMAFS /30K H Tt e X eR
HE R 1 template B SEILBCRN SK SO AT RIEFAL , Sl f T B A RAS i
Ko XL N AT iostream TEIZ T JT TH AT T

HKBEARANZI LR Py, B4R [E 220 A 22 M E facet B4k 7KK &
http://gcc.gnu.org/onlinedocs/libstdc++/libstdc++-htm]-USERS-4.4 /200431 .html

PRI AN L iostream FERLIT) FEREFE (H 7R ABLETER iostream
KA TSRS E) A2 RISEAME.

11.5.4 BEi&EHR

For PFHT “lostream ERHIER SUR GG, FARFEFE ME AR HTHLAT.

XA PN [F RS T Java A8 — & & KA [ InputStream. OutputStream.
Reader. Writer k&K &, NET thfi X 4 —EZXIH.

FHEZT, W input stream F£on— A LL “3527 AUAERETR, M output stream 3
AAATLL 5T BT, PRORZ T, TR AR, RS T R R
PR SRR RN . (B2, FUSCAH AR £

10 & MEE 2% 7R 78, & &% JLH memory stream. file stream. socket
stream K15, TAIZ B ZE TR :

4t4http: //www.cantrip.org/locale html
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o JEHUE IO RN 10, Rt A5 iR 335 ?
o JEFPUTIRAEREALTT o AIAFTLL seek? AIANATLAR[E] n 7752

o SURBEIL A T HERIEE . W ABHERS A RE AT TG S (e A AL HE
A2

o HILLZEM. write 500 F W RAGREMRIEZE RSB AN AERA NS AT 300 F
2 AN 200 FHE LI

o RIHZE. A4k EWOULDBLOCK #i%?

o AL HEERIE L. X ZHMERT, memory stream JL-F AR REHEE, file stream
1 socket stream ) H A5 1EH I 5E 2 AF « socket stream FJ GEIE 20X 7 Wi i+,
file stream 7] AEIE 2 HH A7 &S B Ao

A LA EFN R 22 4, AN A IMEBR T — DA LA R4 7 H A 1E
PLER T B 4o &R 1O i AL R/, SRR, BIANKZ . fn R ri 2 1] 1
[T Gk A, BRI 2 R (B XA 2R 45 1Y interface functions 7%
ZKM), LK (SR 10 W R E S R, XA E A1 interface
functions 182, (HENEH—THRER) -

— LI, KRAEE LYK E . LI Runnable & MRIGFHIMS, A
AT HEH I InputStream /OutputStream 4 &7 A4 T SLEL (W FE). &
M istream/ostream, FUAARIEZEIRALII N EBIASLEL, fEUH A NS Fedik
Y RE, BALUH istream/ostream iX—EHIFGAE 4 RIGIE ?
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/ObjectlnputStream

InputStream

o

ByteArraylnputStream

FilelnputStream

PipedlnputStream

BufferedlnputStream

FilterInputStream (<t DatalnputStream

Pushbackl nputStream

SequencelnputStream

netty.ChannelBufferlnputStream

ByteArrayOutputStream

L

OutputStream | ——

FileOutputStream

ObjectOutputStream

PipedOutputStream

BufferedOutputStream

FilterOutputStream ———f DataOutputStream

netty.ChannelBufferOutputStream

PrintStream

(49K, U0 Java A C++ ARFEHRKHY template AL, LT 4ER & R AEFRIIL

Hbo)

AR C B E B i A )i,

W ML — int 28 0 W% (file 5X

PIPE &} socket), #KJEHCLA read()/write()/1seek()/fentl() 25— R4 =R %L,
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B R HCHERAG . XMk IR A HO I R 5 10 77 22 B =R

iostream TEMERE T HIVE A L stdio 22/, TR T HIZ A stdio, TER
TP TT T A2 6 T A S B E 22 LA E B R, HRTaE R HE G L
FEESRANE BN A, HENAEA N ERE S s, B2 HENA
AR EART,

TESLFRAIHE Hr, FRATAT LA I — LE f B S AU strip-down JiRAS, TEARTSf#
ARV 16 [] o G R AN A AR

11.6 —> 300 THJ memory buffer output stream

FIN N LA operator<< Sk i th Z 4 JE # & & logging, WIKE T — 4 fE) 54
f) muduo: :LogStream class. fCAGANE] 300 17, €47 T iostream, XIS AL T
https:/ / github.com/chenshuo/recipes/blob/master/logging/ -

XA~ LogStream (2] [ AL MBI Al i, ORI E . BALRERIFA
s AZZFF locale/facets A AAK. buffer 1A 4K S EREL A IS TN
£+ buffer K/NEE. FEMDE, EH logging DA BT A FAF LR IXEA R
Bjarne 1t 1984 5] ostream A&l

LogStream (4% [ & L2
class Buffer;

class LogStream : boost::noncopyable
{

typedef LogStream self;

public:

self& operator<<(bool);

self& operator<<(short);

self& operator<<(unsigned short);
self& operator<<(int);

self& operator<<(unsigned int);

self& operator<<(long);

self& operator<<(unsigned long);
self& operator<<(long long);

self& operator<<(unsigned long long);

self& operator<<(const voidx);

self& operator<<(float);
self& operator<<(double);
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// self& operator<<(long double);

self& operator<<(char);
// self& operator<<(signed char);
// self& operator<<(unsigned char);

self& operator<<(const charx);
self& operator<<(const string&);

void append(const char* data, int len);
const Buffer& buffer() const { return buffer_; }
void resetBuffer() { buffer_.reset(); }

private:
Buffer buffer_;
3
LogStream AN B AN EZLFRE LN, EAIEA MR RIFLZXS . I H 7=t
5% log 1HEMIE— LogStream, FH5EHI. LogStream HYBUAMAL, X AMA
S AMERE L .
HRTiX > logging FREIRAETF &2 H, AT T LogStream IX—#B4) o KR AT RE
FEIAS B buffer, IXFETTEAELRR Z AL LI -

11.6.1 EHEFRFBHNSNEEHT

muduo: : LogStream B HE H O 51, HRE Matthew Wilson FY&E %, L
BITHIZE 8 17 “WiF 5 BRI S &5 « XA stdio fil iostream #FEH

11.6.2 ZFRHEFF BN GG

H AT muduo: : LogStream (N7 AU AR T2 snprintf () » ATLAMMERE LS
stdio £7°F-, Ht ostream fh—2L5,

TP RBCR FAE E B B R S B R R, X 4 20 4R DLOR A AT 433
Ji& (H BT 52 B R #E L T David M. Gay f£ 1990 4F [ T/f «Correctly Rounded
Binary-Decimal and Decimal-Binary Conversions» , {3 http:/ /netlib.org/fp/) ,
HF 2010 FAH R

Florian Loitsch % W] T 7 9 50 bR 1) H ¥ Grisu3, flA9783C «Printing floating-
point numbers quickly and accurately with integers» & % {t PLDI 2010, fUA4 W
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Google V8 5|4 | A 1X H http:/ /code.google.com/p/double-conversion/ « %
R TR] 27 FT LABE 3 e 1 49
K muduo: : LogStream A RES M Grisu3 &= SLEITF s B .

11.6.3 TEEEXTLE

FH T muduo: : LogStream #ilifi 1R Z it W LA WL E W RELF T ostringstream
M stdioo FML 7 —MAEARYTEREMIEL, 2R WN K. R AIECEEZFTE 1000000 X
HIHRS, Dhzg® hmhr, B Nelts

64-bit code
snprintf ostringstream LogStream
int 499 363 113
double 2315 3835 2338
int64_t 486 347 145
voidx 419 330 47
32-bit code
snprintf ostringstream LogStream
int 544 453 116
double 2241 4030 2267
int64_t 725 958 654
void# 690 425 65

M L ZZFH H, ostreamstream A M & [k snprintf() P, A W & b © 12,
muduo: : LogStream L EAN T MERRIFZ  (double ZEMFRIM) .

11.6.4 ZBRTE

HABRE Y PET 6 LogStream VEONHIHHIE 2 IMBARMTER, FIASAR o

BIE I ATE LT Date class £ X} std: :ostream [ operator<<, HERIEE ML
HLRER B IE T std: :ostream fil LogStream. 1M H. Date WL AT include
<ostream>, (LT HIG

45 http:/ /www .serpentine.com/blog/2011/06/29 /here-be-dragons-advances-in-problems-you-didnt-

even-know-you-had/
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/! T8bEA4 LogStream Z ostream kX fF
class Date
{
public:
Date(int year, int month, int day)
: year_(year), month_(month), day_(day)

{
3
- void writeTo(std::ostream& os) const

+ template<typename OStream>
+ void writeTo(OStream& os) const

{
char buf[32];
snprintf(buf, sizeof buf, ”%d-%02d-%02d”, year_, month_, day_);
0s << buf;

}

private:
int year_, month_, day_;

};

-std::ostream& operator<<(std::ostream& os, const Date& date)
+template<typename OStream>
+0Stream& operator<<(0Stream& os, const Date& date)

{
date.writeTo(os);
return os;

}

11.6.5 1H®R1k

muduo: : LogStream AN S AR FRE ML, ALFRAVRES HEMP R, & XL—1
fA LY Fmt class S84 7, 1 HANEZI stream FPIRAS o

class Fmt : boost::noncopyable

{
public:

template<typename T>

Fmt(const char* fmt, T val)

{
BOOST_STATIC_ASSERT(boost::is_arithmetic<T>::value == true);
length_ = snprintf(buf_, sizeof buf_, fmt, val);

}

const charx data() const { return buf_; }

int length() const { return length_; }

private:

char buf_[32];
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int length_;
b

inline LogStream& operator<<(LogStream& os, const Fmt& fmt)

{
os.append(fmt.data(), fmt.length());

return s;

}

(L EDIRES
LogStream os;
double x = 19.82;

int y = 43;
0s << Fmt(”%8.3f”, x) << Fmt("%4d”, y);

11.7 LR C++ FBEFMAIHE 10

2 =l-F-, Google Protobuf Compiler. Google leveldb. Kyoto Cabinet.

11.7.1 Google Protobuf Compiler

Google Protobuf & — P& 1 M2 L faite =X, & H— R Pril iR 5 5 ok & SH
E, IR HBSEBST YIS, Protobuf Compiler /&iXFl “Url4iATHES" #
T, TN proto, ¥ LM C+++ Javas Python fifid. proto /&
IR, SR Protobuf Compiler F3A ] ifstream HKiEEUE, MHEEH 1 H
CL Y FileInputStream RSz

REAHS AT -

1. ZeroCopylnputStream *° & — /M5 52K
2. FileInputStream ¥ 4k/&FFSLEL T ZeroCopyInputStream

3. Tokenizer 8 &P 70745, B proto X3 A —1FIC (token)s Tok-
enizer HH41&E KAL) ZeroCopyInputStream A2 4L, MiZ stream BEASUA

46http:/ /code.google.com/p/protobuf/source/browse /trunk/src/google/ protobuf/io/zero_copy_-

stream.h#122
4http:/ / code.google.com/p/protobuf/source/browse/trunk/src/google/ protobuf/io/zero_copy_-

stream_impl.h#55
48http: //code.google.com/p/protobuf/source/browse/trunk/src/google/protobuf/io/tokenizer h#75
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4. Parser ¥ 2L ds, B4 proto SCHHI#AT NEERE, LA FileDescriptorProto
7N Parser IH4iE BRALLL Tokenizer HZ4E, MEIEATIC.

AT I, BRSSO, C++ FRFA—EE A ifstreams

11.7.2 Google leveldb

Google leveldb +& — 1 & & F5F AL key-value db. 20 & 3E LT =>H fa 1)
interface F7 34 A dai i -

* SequentialFile
¢ RandomAccessFile

e WritableFile

RS

struct Slice {
const charx data_;
size_t size_;

3

// A file abstraction for reading sequentially through a file
class SequentialFile {

public:

SequentialFile() { }

virtual ~SequentialFile();

virtual Status Read(size_t n, Slice* result, charx scratch) = 0;
virtual Status Skip(uint64_t n) = 0;

};

// A file abstraction for randomly reading the contents of a file.
class RandomAccessFile {
public:

RandomAccessFile() { }

virtual ~RandomAccessFile();

virtual Status Read(uint64_t offset, size_t n, Slicex result,
char* scratch) const = 9;

};

// A file abstraction for sequential writing. The implementation

http:/ /code.google.com/p /protobuf/source/browse/ trunk/src/google/protobuf/compiler /parser.h#59
SOhttp:/ /code.google.com/p/leveldb

www . chenshuo. com



C++ LRRSERA KR by FRAT 95

// must provide buffering since callers may append small fragments
// at a time to the file.
class WritableFile {
public:
WritableFile() { }
virtual ~WritableFile();

virtual Status Append(const Slice& data) = 0;
virtual Status Close() = 0;
virtual Status Flush() = 0;
virtual Status Sync() = 0;

leveldb MI#i[X 4} input 1 output, #2258 X4 input 434 sequential i ran-
dom access, AJEHEMRE T =AM D, 0O RAREIRTE LA RELG
JIN DS DFE T R EI b AR R 7 552 —Fil,

TR = O 7R, RUONORIEYSR), Bo—k 10 fEEEREE
context switch, JEBREHI S ELES context switch KA LAZIEAS T, FH, iostream
HIR operator<<() HUH REREL, LLFAS KR

11.7.3 Kyoto Cabinet

Kyoto Cabinet /21> key-value db, +&Hi /L1 TH Tokyo Cabinet [ T+4%
i BRI T leveldb AR SCAFHS -

KC &L T —> File class, FIFfES TS #AE, X&) fat interface.

ARSI, EROE M AR, 1R #ifdef RXPAFEIF5 >4,
ST M RS S 2 T F— S0 L.

HEEZ T, Google leveldb 4l 55 5 B — 4k

11.8 /&

T C++ Ui H Hih 5 © 5 File class, 18501 H 2| AY 14 10 ipEfai i —F
(LA RAIL T35 5 FILEX B file descriptor £8P LA, #IFHCIMIAE) , 1% B BEH 2

SThttp:/ /code.google.com/p/leveldb/source/browse/trunk/util/env_posix.cc#35

S2http:/ /code.google.com/p/leveldb/source/browse/ trunk/util/env_chromium.cc#176

53http: / /fallabs.com/kyotocabinet/api/classkyotocabinet_1_1File html

S4http:/ / code.google.com/p/read-taobao-code/source/browse/ trunk/ tair/src/storage/ kdb/kyotocabinet /kcfile.cc
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T O/ DIMISEFIRE IR ERF S, e F R B R o I, e it % P B Y
handle, XFERLEEH Sl RIRE C BT SCOHRIERT R LA IR o

IR stream J5 M logging, T LAHLIT B 1) jostream H &5 — & &
[ LogStream, E#JL> operator<< #AERF, HER—E 7, 1 H W LAH stack
buffer, BAMMEILHE L 25 EW.

12 EIEXS5HIEHSR

AGEHILT <iostream HIAE S HIRY BYJF4E, 7£11.3 “iostream ShrifEZEH
ML E” X —/NTT, FRIET IR 2] iostream XS GRAN C++ il 22 H 1 HoAth X
F (FEERA M string) HAARFRIE L, FEMAEILE iostream AFEFE DU EA(HE o
AR A HR — IR FRATIX A (A8 ) FRL A o

AR W &L NTEIZ, aregion of memory that has a type, fEIXTIE
SR, int- double. bool 28w HBEXT S .

121 T4Z2EIEX

fH1E 3 (value sematics) fF I /2XT G 1988 DS X2 T0 %, w4 W int —FF.
C++ M E Z M (bool/int/double/char) #B /& X, brifEFE B ) complex<>
pair<>. vector<>. map<>. string SFFRMBHEETER, 72 G5 ENZM
BK Ao Java i Y primitive types tHAE{ETH o

SAETE SO & X515 L/ object sematics” , B MU A5 | 15 3L (reference
sematics), HT “GIH” —iHT1E C++ HARRES L, IrLAFRAEARSCHMH “X5iE
7 REAARIE X RIE SRR A X S SN RIS, X R PE DUEEE IR filhn
muduo B Thread & X %15 X, # W Thread &L= X, HEBZE IR BN
Thread fCHKZFE, #5 01— Thread X R HARELL REHIN— D — B —FERT AL

[FEIFERERE, 75 D1 —1> Employee X G A =L, — DRSSPI
0, A S #i K. #5 01 TepConnection X R AL, RaEil HA—
I~ TCP #&4%, # U TepConnection M RAL LA APITZESL. Printer H/2 /1 fE
UL, R R T — M THWL, 7 U Printer JE AR REEZSHEAN4T EOML. LA,
A ESL T “X%” J2& non-copyables

Java HiIHY class X R HEXT R IE L /5| HTE Lo

www . chenshuo. com



C++ LRRSERA KR by FRAT 97

ArraylList<Integer> a = new ArraylList<Integer>();
ArraylList<Integer> b = a;

AB2 a #1 b faIAIH R — ArrayList A%, B2 a [FIRH25200 be

i 15 X 5 immutable JC K. Java A value object — Ui, % (PoEAA 486)
i X, ¥ % PR L2 immutable object, # 4l String. Integer. Biglnteger-
joda.time.DateTime %% 5¢ ([A 4 Java 3% A /0% L BLEE HI(E B X class, L IFH
immutable object KAL) . LA immutable object A H A& 1AL, (HARAIHY
F#. muduo HH Dates Timestamp tH#f/2& immutable .

C++ T HMETE SO R AT LUZ mutable, AT complex<>+ pair<>. vector<>-
map<>. string &S A MBI . muduo [ InetAddress 1 Buffer #H A HIE L,
CATTEBE ] LME R o

HIE ARG A —E £ POD, fIH string #iAE POD, (HE & HIH LY.

fH 1B LR R AR —E /N, FI vector<int> W TT R £ 1] /b (HEIHZ & {H
e 4R, RZAETHR LN R EZ /N, #l complex<>. muduo:Date-

muduo::Timestamp.

12.2 EIEEX 55 4H

TEE LA BRI AL 2 A A AR T B R int —FF——ARASFREEHLD int
At o BB LA G B2, 52 stack object, B L #4E A object AR,
IERATAHOE R A (— DEEEH E O stack ERIXS, — Do s A
H ORI AN SR) o M, XR1E K object T /RREFE DL, AT H REM I FRE
B HRMEHE.

— B RS AIS | RN 5, IR 2B TR RN G 5 CAREL, X —
JE& C++ B 7 bug BI— K. ok, W C++ RREEE a5 a5 ARG 245
P, ABAAE C+ B EREE T A0 22 25 H TH] 1) 0 G2 A A AR T A IR Ve ——
i,

ZRE— A RPN R E# A —— K K574 a Parent has a Child, a Child knows
his/her Parent. 1t Java RIIRIFE | AHILLW A, AL ER

public class Parent

{
private Child myChild;
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}
public class Child
{
private Parent myParent;
}

HEE#IIG myChild 11 myParent, 82 Java F27 GUSAS AR 05 [R5 i o
—/ handle & AR, HFFEH W HZT non null.

TE C++ HLt oA TR P 2 — W5 . Parent 1 Child #UERIEEAN, H
SEAAREHE IR, FILEAEXNRE L. Parent £ EH#HA Child 8?2 #5 Parent
1 Child #id f5 % B 45?2 Child /94 @5 ] H Parent #2152 Q1R IEH ParentClub
1 School Wi~ class, 73 MCGEFR KAR SR #4Z . ParentClub has many Parent(s),
School has many Child(ren), AR WM ERIEEANTIALFEA AR Parent X5 Child
XF5 2 A A REL A B Parent A Child ?

HEAHE SN 2
class Child;

class Parent : boost::noncopyable

{

private:
Child* myChild;
b

class Child : boost::noncopyable

{
private:
Parent* myParent;

};

WAR BTN R, A2 T R FEAT A A R 2 anfer 5 1kt 02 it 2
Child il Parent HiifE ot B> EREIEA Parent X4 dnfal PR e 1%
AIRFERTEET? AR Child X GRIRE, ATHH AR AR 7P h A 4R 1 B 1
2

X — R[] — B C++ T TR0 R 2 B KR W R, AN BAEA 1 smart
pointer, AT LU B smart pointer %1 52 15 S A 1E 55 IR A i
X g e il Parent ¥4 Child HJ smart pointer, [FIEfil Child 747 Parent
smart pointer, IXFHIAZT] AT HIEHEHA AR O IS Bdgdt . 9%, Hp—4

SHUEFA int —FERAAXSR (FEREFRED
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smart pointer V1% & weak reference, M HIIAEEAGI M, SENAAINE. 2)EHE
—/ & weak reference, R BRI 5

4 Parent 1A Child, Child B4 HH Parent ##, Child #I4E @i/ T
Parent, ABZACHHE H A& :

class Parent;
class Child : boost::noncopyable
{
public:
explicit Child(Parentx myParent_)
: myParent(myParent_)

{
}
private:

Parent* myParent;

};

class Parent : boost::noncopyable

{
public:
Parent ()
: myChild(new Child(this))
{
3

private:
boost: :scoped_ptr<Child> myChild;
b

T _EHEXAN B, Child BIFEEEASREM R 25 AN S NBIAE T RE H B2 BLFE 5T o
4 Parent 5 Child A= A B MYy, SEE K0T —LE

class Parent;
typedef boost::shared_ptr<Parent> ParentPtr;

class Child : boost::noncopyable

{
public:
explicit Child(const ParentPtr& myParent_)
: myParent(myParent_)

{

}

private:

boost: :weak_ptr<Parent> myParent;

b
typedef boost::shared_ptr<Child> ChildPtr;
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class Parent : public boost::enable_shared_from_this<Parent>,
private boost: :noncopyable

{

public:
Parent ()
{
3

void addChild()

myChild.reset(new Child(shared_from_this()));
}

private:
ChildPtr myChild;
b

int main()

{
ParentPtr p(new Parent);
p->addChild();

3

LTI shared_ptr+weak_ptr HIMEIE LT A S/ MBI A

FRE— DR 2 — S HIA G a Child has parents: mom and dad; a Parent
has one or more Child(ren); a Parent knows his/her spouser. X" 4GB H Java
Tk — AR IR, BRSO R EXN R A i o

public class Parent

{
private Parent mySpouser;
private ArraylList<Child> myChildren;
}
public class Child
{
private Parent myMom;
private Parent myDad;
}

AR Cor+ RELHL, AT A REE Gt BN 25 B AR BT, A ot B At R e o A5 B
shared_ptr AR FM AN EIE SO, FATHA AT ORX B R8T

class Parent;
typedef boost::shared_ptr<Parent> ParentPtr;

class Child : boost::noncopyable
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{
public:
explicit Child(const ParentPtr& myMom_,
const ParentPtr& myDad_)
: myMom(myMom_),
myDad (myDad_)
{
3

private:
boost: :weak_ptr<Parent> myMom;
boost: :weak_ptr<Parent> myDad;
b
typedef boost::shared_ptr<Child> ChildPtr;

class Parent : boost::noncopyable
{

public:

Parent()

{

}

void setSpouser(const ParentPtr& spouser)

{
mySpouser = spouser;

}

void addChild(const ChildPtr& child)
{

myChildren.push_back(child);
}

private:
boost: :weak_ptr<Parent> mySpouser;
std: :vector<ChildPtr> myChildren;
b

int main()

{
ParentPtr mom(new Parent);
ParentPtr dad(new Parent);
mom->setSpouser(dad);
dad->setSpouser (mom) ;

ChildPtr child(new Child(mom, dad));
mom->addChild(child);
dad->addChild(child);

3

{
ChildPtr child(new Child(mom, dad));
mom->addChild(child);
dad->addChild(child);

3

www
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3

WRAMEH smart pointer, F C++ A [0 G g A5 25 RMEH H

12.3 EiBEX SirEE

Co++ ZOR LR REBAbR RS 1 2B ATE A EIE Lo MERIHIDL: type LAUE
SGIAssignable concept [ model. 1Hi2, HT C++ HiiFar 2N class ERIAZHE copy
constructor ! assignment operator, FUICERIEMIFAZEIL, A0 class S &R LME PR
HEPRR TR — B RE P ] DA iidind, (EAERE 1 I HT T bug.

K, 75— class IR, 551k E4kK boost:moncopyable, JL-F- & EHf
(1

AR C+ ', —AFTEH O copy constructor B} assignment operator,
N R BB B A EAT (S L%, S H 3042 T member-wise copy-
ing&assigning #LAE L LAE; 1KLL smart ptr A GORFEA HABX 5, IE 25k 6E
H 8 eSS copyingé&assigning. #1151 %5 HashMap X 28 J58J2 I A A2 i 22
H T 33 copy control.

124 fHIBEX5 C++1i88

C++ 11 class 7Bt b2 HTE LI, XA 2 3 object slicing iX FiiH 5 AMUA [ 7]
L, A2 T5ER T T pass-by-value Fl pass-by-const-reference [ H . fEH
fTET A R IARTE & 1, X ECAN TR N o
B CH+ IBFE M = KRRz —, Cr+ MBI PIEAELEH T E SRR
(class) REZN BRI (int) —#ELAE, AR, At C++ 7 LA (%
) :
o class HY layout 5 Cstruct —1, WHBIMNIFHE. EXL—D “HES—1 int
A5 class ™ HIXT G FEFIE L—1 int — .
o % class data member #SEKIA 2 uninitialized, FNEREURET int /& unini-
tialized o

o class 7] LAfE stack L@ %, A LAfE heap LGJE. A4 int 7] L2 stack

variableo
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o class FEAHHLE— 11 class AR E, BAEISMY indirection. K4 int (21
AR

o JiiFarss A class BRIAAE K copy constructor I assignment operator. JHAthiH
T %A copy constructor — i, WA RIFHEZL assignment operatore C++ FXS
GERETT LAFE DAY, T — I RS o

o Y class type e NERELIS ) BRINE make a copy  (FRIESEHE W] reference) o
KA int £ A\ BREUE JE make a copy .

o YEREUR [ class type I, HAE#EIT make a copy (C++ AEAE L RVO
KARRAERERIT) o AN ERECR ] int I make a copy

o LA class type 4 A, AR Bk 5L RN D B AN pair<complex<double>,
size_t> [ layout #/& complex<double> 2 % size_to

XL R TYERE ERYIFAL, JEAE memory locality. H T Ui FAIAE C++ HAE
X complex<double> class, array of complex<double>, vector<complex<double>
>, © i1 19 layout 4> 4 /2: (re Tl im 43 7 2 & #9 S¢ A M R E)

complex[3]: ‘ re ‘ im ‘ re ‘ im ‘ re ‘ im ‘

vector<complex>: ‘ re ‘ im ‘ re ‘ im ‘ re ‘ im ‘ re ‘ im ‘ re ‘ im ‘

MARILALE Java BT RN, layout KA, memory locality tLZE1R

% %

56 H1 1] handle /& Java [ reference, 4 T %S C++ 5| HIEIE, XEMLAN 5.
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Complex: ‘handleH head‘ re ‘ im ‘

‘heaj‘ re‘im‘

Complex]: ‘handleH head ‘hdl‘hdl‘hle head‘ re ‘ im ‘

‘heaj‘ re‘im‘

array handle
ArrayList<Complex>: ‘ handle H head ‘ [] ‘size‘

‘heaj‘ re‘im‘

‘ head ‘hdl‘hdl‘null‘null‘

‘heaj‘ re‘im‘

Java 2% object #H header, fE% WA JVM HEH WA word HIFHF4H. XLt
Java il C++, A C++ AN GBS =15 £,

125 {T4a2HFEHFK

AR RS EE BRI AR (data abstraction), R AT AE 2
TN I HN ) — P RE T2, AT A SCHRP I )R R B G A 18 5 A — 8 SO A il
%o C+ TEm A BRI LA data abstraction M2 &, At BEE BRI aT, BLAERL
TR Z N H A Object-Oriented, Al data abstraction [« C++ HJSRAZAET “Hl
7 ALMERESIINAAN, N — RSO IRV A 2 B H) 7

4 (data abstraction) /&5 1H [F] X4 (object-oriented) 41— FhZm e =
(programming paradigm). ¥t “EHEHISR” SRS AE, BEA BT W
FEHRIS /abstract data type/ADT” LA BHH-.
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HREEENSR” —HE C++ 1 F MR HPR, Bjarne Stroustrup fEfY] «The
C++ Programming Language» £ _h (1991 “EiihR) 15 [2nd]:

The C++ programming language is designed to

* be a better C
* support data abstraction

® support object-oriented programming

ORATEE = (1997 4FEHAR) [3rd] ¥4h0 T —4%:

C++ is a general-purpose programming language with a bias towards systems

programming that

is a better C,
* supports data abstraction,
* supports object-oriented programming, and

® supports generic programming.

1E C++ B FHISCHE 57 Hrf 5 — 4 Bjarne Stroustrup fF 1984 ‘F5 ) «Data Abstrac-
tion in C++» %8 o fEIXIUHIAREHE] Bjarne 5 HIK T C++ BAEMFHEEME Iz H
AOCE, MENEERME AT ST AT C+ FUR DIBHRHI R N2 S, SCHr
HARAGIE C+ HHXTT C By — KA

VEATHR S BT+, Bjarne AR AN C++ I TIHEZ —o XU
AR W21, e iE S R, Scott Meyers ff «Effective C++ 25 =
Jiy HE C++ 20 AP FIEF . Co Object-Oriented C+++ Template C+++ STL. £
Scott Meyers H173 2835, @A HIEEEHE , MEHA T object-oriented C++-

57http: / /www softwarepreservation.org/projects /c_plus_plus/index.html#cfront
Bhttp:/ /www.softwarepreservation.org/projects /c_plus_plus/cfront/release_-

e/doc/DataAbstraction.pdf
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MALBRMTARBBEMK?  HHU, RS R R EAE S5 1. %L
Rt & ADT. — 1> ADT 1 ERINE LAY — 2L 4, T stack.push.
stack.pop, IXUEHRAERNIZ BA MR RIS AR AR 735h, —0 ADT ] ARG
HELIUATT, HET stack R LA BIASBL LB, ORI LU SR 23

FEHRIXANE L, BARIGAET XA (object-based) 4%, AB4 & I X 37 5
H? iBUARF. ADT % 2 (HE XL, 1M object-based AXTRIE L.  GXFFME SLIE
SR <A 2RAHTE X 12.1) . ADT class #2 1 LA DL, % D12 J5 1 instance
5H instance HiE X K.

TR

stack<int> a;
a.push(10);
stack<int> b = a;
b.pop();

X a BARAICE 100

12.5.1 C++ tREERIIEIEHER

C++ tritE 2 H complex<> + pair<>. vector<>. list<>. map<>. set<>. string-
stack~ queue #EEIE I ZF] 1o vector /& BNAEH, © T EEIEAR push_-
back(). size(). begin(). end() %5, XEEHAEAA A SLIEMW, 10 HIH A E 4R E
B WA RALHY, list 245K, map AT KIEA, set ZHITEA. stack
& FILO 2. queue +& FIFO PA %o “ShASHAL”. “BE3K". “AIFHEE". “REEL
GU7s RS CBASNT HGRE SO (BRME. AR ARG .

1252 HIEHRSEEX KX
A A data abstractions object-based. object-oriented M4 = MmN X
FRANE 53 2 B TERAR X > B A1 TRl 22 51

B, THAX S (object-oriented) A = KFHIE: 4. 4R, L5, MHET
X% (object-based) W A AEH: | WA KMEZE, MAAEMAKSE, BAMRED.
AT RIS L.
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T[]0 5 F RO A AR B AL (messaging), “BfEARZ A" HERSR.
X s P M E s © HEREAIEE, BRIUA S .

B 5N ARET 9B, BRMRARNRIEL, M2EE
o 7 muduo B TepConnection I Buffer #i2 B AR, (HETE ST X5
i) (object-based), MMJa#& EE RS

FALH), muduo:Dates muduo:Timestamp #EEHEAMS . E X P classes
fal S 2 A — int/long £l 52, HEBAT& BHE L T —EH4F (operation), I
Bl 7 N EBECHE, MTMTLEE M data aggregation 42 T data abstraction.

Bl g2t “BdlE” 1, XEWE ADT class Wi A DL, HEHEEREE
Hil— AT 7o WER— class (K T HABTIE (OCiF AT FTEINL. IKS), B4
E i object-based B object-oriented, MM /AEE IS .

ADT class 7] LAE} Object-based / object-oriented class HJJ% 51, {H S id KAk
N7, Bk ADS class HI#E R EZH LT -

12.6 HiEMREAFRIES IRE
AR MEFHFERMER, TS “HBHahg” B i .

XHBERE LURRG data aggregation, ¥ value aggregates. Rl & X C-
style struct, A KEHEBE]E—1 struct . FORTRAN77 %X HE7J, FOR-
TRAN77 JCi 58 ADTo X R R 4 struct & ADT HJZEAL, struct Lists struct
HashTable 55 REHIAE R ANE Ay AR EHR S ik, TAE LD FHA A 5ok R
NEo

EREHEEH HINFE L T complex, 2K LRI E L complex sin(const
complexé& x); Tl complex exp(const complexé& x); %555 4> Ja) R AR SEI A £ — 1 2R
BAEEISH . sin M1 exp A& complex HYI G, 174242 AR 4L double sin(double)
1 double exp(double) HE %L, XF{FELL double a = sin(b); T complex a = sin(b); &
AHFERAIER, TAYE R complex a = b.sin();.

CIBE W LUE L2 R, HEANRES CANREESY, WA HEH. Java X
A4 JRRE, 1 H Math class /22 AR, HAGEELHE N sin(Complex).

59h’ttp: / /blog.csdn.net/myan/article/details /5928531
Ohttp:/ /cxwangyi.wordpress.com/2011/06/19/ 2R IR B B FHE =
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FRRHS private 8#E Kt il LIAE WY private, BT IRANEEIMER . AR
ADT #id& G 7 W N private, 141 complexs points pair<> iIXFEH] ADT i ]
public data BNE .

FREMSTE struct B & SUERAE, AR HRE 4 R iR EUR B AE struct. 710
vector A push_back() #/f, push_back /& vector H]—#B5, BLMEIZEN vector
f] private data members, Kl ICHE:E A4 RIKEL

X RS E L class, IAERYIE S HREEESCRE, CIEFERIM.

¥ JUZ | (copy control) copy control /&#% Il stack a; stack b = a; F{H stack b; b

= a; Ao

L85 04 ADT I 2k B 42 T N—1 stack, EARNIZIEE K4
ICERAL(EPE WEHT stack?

RIS S WO RO R A fr i (L7 U8 C++ B9RREEAT ), 11 ADT M
B T EASBCHINAE, 82 copy control BENEEE | AR 11177 ] £ 28 ST
%2

T C++ class /&{HTE X, copy control A& SRS WA A ELTF-B. 1 H ADT H
BT R MBS BC RN A7, BT LARSE DUZ A TR, #H, object-based Zmfe /X,
K& class AR IEFE AL SY) (Employees Account. File 555%) , R#% U170
%:SL o

C I F 1% H copy control, tHIZAIMENTIEPE I, —UIEHERF I E C/IVE
o FILE* ] LABEE S UL, (H 2 R A Hd — copy, HAh copies LT,
PRASEARE — Mo B CIBFEMFFEIE (malloc 1FEIHN A, open() FTHFHI S,
socket() FITFHTIERE) #OZXAE, MIREEEHREORAEE (R “GiN”) o miREEo a4t
KAIR) “RINNT SRR DAREESE DU, IRAZHUE NEER. SRR, fHEA
B 2R 45 450 A IR e XTI C++ & — D IE I, boost:noncopyable +2
boost H FAEFHE T HE

BRIEFMER WAREGIEEA, BANFERGEANERA FEME, WInsshr
NhRIEME. C+ AT LAEES operator(] RAENX— 5.

WREESH, RANRZZEGME AN EN double —FEEH T, L=z
Bro C++ AJLAEEZL operator+ SFHEERFRMEIX— .
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WARES HR ], RAAEERRERR T/ NTS5RIESE, W == Kk
S C++ ATLUE ] operator< SR ERFARME X — fl.

XESRTEF REEH LA S 2 IRERF . AR EEE C++ HAERARE,
1984 4EfY CFront E fi S FFEAFFFE L, H HARML 71 complex class, X/ class
5 HHTAREZER) complex<> fEHH _ETCIX .

INRBA BT ER, A2 E L ADT 5 N BB AR EA 1 (AR
AT EXS == M equals, G RALAERRAY) . Java 1A Biginteger, H
/& Bignteger KA int/long KAFHE :

// Java code

public static BigInteger mean(BigInteger x, BigInteger y) {
BigInteger two = BigInteger.valueOf(2);
return x.add(y).divide(two);

}

public static long mean(long x, long y) {
return (x +y) / 2;
}

LR, BAERFEBAE LY, BB RE. AN AE ADT %8 —
A CBET BRHR S A E RO R B, HAh RO B A O I, R
muduo:Timestamp HE# 1% REAERF, BOA EHMBIRERF. 7 b2
WER3HT R TAE BE A ARSI 2 o

MEXR] W AMEEE 7E Cr+ P, ISR BRI SRR A
SREUTE, AMTTRAEMRR R Egafe, ARG EMEM SR, SR tis T
Wi JR AN TEE 2 — BRI P 1

BWIRSiZE WHRKE T 1 int vector, AFATKAMEN doule F string FF S — il
FIFER RS . FRAIZAE vector ik template, SAJ5 FIAFIHIRADR BB T, T
133 vector<int>. vector<double>. vector<complex>- vector<string> %5 E{AZ
Al

AR ADT #FHEXFZIRES], — 1 Date class S0 2E1E M 48 :EZ
WIFPSRI A RERY, int32_t RAE T .

MRAE LA ESR, ASRAE R 505 5 #RE AR SRR I S, i B RE
FAZHARR AT 5
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12.7 HIBRHRHBIGF

T HIENTERLERM N-body MM ML, #I— M CHES, F— 1T
C+ [ IXABI72K H I FETE 5 BOPEREXT EL It 61
PR T A R B9 5803
CHEmE MR, eI 2, THEAME T planet RFSITEME. HE. I
i, (L EMEESA =, R LT B AR = 4R W 2 5 S S B Ris gl
// C code

struct planet

double x, y, z;
double vx, vy, vz;
double mass;

3

void advance(int nbodies, struct planet *bodies, double dt)
{
for (int i = 0; i < nbodies; i++)
{

struct planet *p1 = &(bodies[i]);

for (int j =1 + 1; j < nbodies; j++)

{
struct planet *p2 = &(bodies[j]);
double dx = p1->x - p2->x;
double dy = p1->y - p2->y;
double dz = p1->z - p2->z;
double distance_squared = dx * dx + dy x dy + dz x dz;
double distance = sqrt(distance_squared);
double mag = dt / (distance * distance_squared);
pl->vx -= dx * p2->mass * mag;
pl->vy -= dy * p2->mass * mag;
pl->vz -= dz * p2->mass * mag;
p2->vx += dx * pl->mass * mag;

* *
* *

p2->vy += dy * pl->mass * mag;
p2->vz += dz * pl->mass * mag;
3
3
for (int i = @; i < nbodies; i++)
{
struct planet * p = &(bodies[i]);
p—>x += dt * p->vx;
p—>y += dt * p->vy;
p—>z += dt * p->vz;
3
}

6Thttp:/ /shootout.alioth.debian.org/gp4 /benchmark php?test=nbodyé&lang=all
62https: / / gist.github.com /115888%file_nbody.c
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HP DI A DR advance() BB EUERS, ETE?E%AEE*ZI‘EUE‘JEE
BRIy, EHIEE, e EERE, AEEHERNAVE. X1 naive HIEHIE ¢
JEE O(N?).

C+ Bl i, SR 2, Fle R E 2L,

B S X Vector3 iX Mg, RE=4imm, B LUEME, AU,
RALWEZE T Vector3 WEERMTEZL, Vector3 S5 WL [ s hIisIE Rz H

S8)5 5 3 Planet X MR, E—MTE, EAM Vector3 i it : {7 B A
o
UL, #MIE L, Vector3 £&%#EHH%:, 1M Planet 42 object-based.

// C++ code
struct Vector3

{
Vector3(double x, double y, double Zz)

2x(x), y(y), z(2)
{
}

double x;
double y;
double z;

3

struct Planet

{

Planet(const Vector3& position, const Vector3& velocity, double mass)
: position(position), velocity(velocity), mass(mass)

{
}
Vector3 position;

Vector3 velocity;
const double mass;

FHIF DI RERYT advance() AR5 & FE15 2 ﬁﬁﬂ%@%%iﬁﬁﬁﬁﬁ%ﬁ (AEAR N R
1 C IEF M advance() T1HI vx~ vys vzs dxs dys dz BEEAL T, IXPPEEREOE &
o)

// C++ code
void advance(int nbodies, Planet* bodies, double delta_time)

{
63https: // gist.github.com/1158889%#file_nbody.cc
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for (Planet* pl1 = bodies; p1 != bodies + nbodies; ++p1)

for (Planet* p2 = p1 + 1; p2 != bodies + nbodies; ++p2)
{
Vector3 difference = pl->position - p2->position;
double distance_squared = magnitude_squared(difference);
double distance = std::sqrt(distance_squared);
double magnitude = delta_time / (distance * distance_squared);
p1->velocity -= difference * p2->mass * magnitude;
p2->velocity += difference * pl->mass * magnitude;
}
}
for (Planet* p = bodies; p != bodies + nbodies; ++p)
{
p->position += delta_time x p->velocity;
}
}

MRE L, R Co+ i THEEEMNIER Vector3, HEMERER CiEE —HR. &
F memory layout #i2x W] :

C struct Y Jif 03 /&2 # % {7 i BV, struct W H H 2 & & K.
VX ‘ vy ‘ vz ‘ma#
planet[5]: X ‘ y ‘ z ‘vx‘vy‘vz‘mas% X ‘ y ‘ z ‘vx‘vy‘vz‘maa# X ‘ y ‘ z ‘
o | oL |

planet:‘x‘y‘z

Vector3: Ilillllll!l
Planet: ‘ position ‘ velocity ‘ma#
Vector3 Vector3
Planet[5]: position ‘ velocity ‘mass position ‘ velocity ‘mass position ‘
PO P1

C++ RUERENL T T Vector3 iX Mg, BERIWNAAARHIEAAE, Planet HI4iJ5)
1 C planet —#i—+f, Planet[] FA1 st Al C ZZH—#.

F3—J7 M, C++ W inline PRZFEX B ALK T ERA/EM, FATAT LA 5 H
Vector3::operator+=() FFHAERT, Sifdr s AN C —FEm R A .

ARBNHIEE S A RE MBI THM R MR I RE, KRG Java IINAE
AR o

R ILAMTH class Vector3. class Planet. Planet[] #9775 — 1 Java W HJ N-
body #f7, WAFAT A2
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Vector3:

Planet: ‘ position ‘ velocity ‘ma#
Planet[5]: position ‘ velocity ‘ma# position velocity ‘ma# position
PO | pL |

Vector3:
e[| fdos] vl e

head x [y [ 2] fread x [y [2]

Planet[5]: head‘pO‘pl‘pZ‘p3‘p4‘

Planet: Planet:

0 1 ) 0 0 2 B s ER A

FER KL T memory locality, /2404382 7T LIt EE Java Rl C++ 5230
E

FE: X HLY N-body #3: HUM HaE = 2 M MERE S 4RO (R M, ZLERFT
AT N-body 5 ¥ 28 B @ AR E I, H A% R O(N log N), 6K AL
DU HGEF T AR naive EEHMEZ .

12.7.1 EEHHIF

e Date 5 Timestamp, XM class ] “AUil” #RBEEL, #5&E L T —E#HE,
FHT 2508 H A5 I [R) X M A o

* BigInteger, EAGHZ 1 “4 . WIRM C++ I Biginteger, AL A3
HEHAKA B, THESE RS Java 5 HIRAS

// C++ code
BigInteger factorial(int n)
{
BigInteger result(1);
for (int i = 1; i <=n; ++i) {
result *= i;
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}

return result;

}

// Java code
public static BigInteger factorial(int n) {
BigInteger result = BigInteger.ONE;
for (int i = 1; i <=n; ++i) {
result = result.multiply(BigInteger.valueOf(i));
3

return result;

3
PSS gmp A E RO C++ E 5
o IR = ZETFIRALKR Vectord FIXS IV [ 4x4 AR H4EFF Matrix4, a0 %

o <RSI H AR O IR SEAMY /SEHAMT, AT LAE$E N BidOffer struct,
A struct FIRA AT LA mid() “HHM”, spread() “SKILZEM”, Mig#HAE
fF, F%

12.8 /&

BRSO Cov IR BB TR, STAEE B, MRS, A5
Flo BORIIS AR TS , W

13 HiR std::string

Scott Meyers {t «Effective STLY [6] 25 15 452 F std:string A1 2 F LB T =,
HgNEERA =25, TR AEZ L,

1. TRFRALHE (eager copy), KJHZEMU std::vector ARSI, ILAEAR A SR
R XT3
2. Copy-on-Write (COW). g++ [ std::string — ELR HIXRR T 2ELEL 6

3. FTFAFAMILAL (8SO), M string X RA G {2 [HRAFMEHE 717 1o Visual C++
R SE BT

64http: //gmplib.org/manual/C_002b_002b-Interface-General html#C_002b_002b-Interface-General
65 http:/ /www.ogre3d.org/docs/api/html/classOgre_1_1Matrix4.html
%0libstdc++ ] std::string 4% Nathan Myers f1F%.
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MRS T IMIE AR string SEELT U string X593 BILE 32-bit/ 64-bit
x86 RLHHIR/ o

i 32-bit  64-bit LT
g++ std:string 4 8 Ccow
__gnu_cxx::__sso_string 24 32 SSO
__gnu_cxx:__rc_string 4 8 COW
clang libc++ 12 24 SSO
SGISTL 12 24 eager copy
STLPort 24 48 SSO
Apache libstdcxx 4 8 cow
Visual C++ 2010 28/32 40/48 SSO

Visual C++ Y std:string B /MR FRIAA K, FH/NIAR 807 2 release i
¥, KH& debug %ii¥. KUt debug JH1 release JEAREIR Mo BRItz oh, HA AR
string K/NEEER] .

LA 93500 4RI U S EL7 sC R AR B AR 45 =, TR R seBiJy 24
WA =R 1 FRHRAS (charY), 2. PRI (size), 3. FAFHRRIA I
(capacity).

13.1 E##N (eager copy)

ALl std::vector 1 “ —FREF” 254, ACADEZE (B RERAR) -

eager copy string 1
// http://www.sgi.com/tech/stl/string

// Class invariants:

// (1) [start, finish) is a valid range.

// (2) Each iterator in [start, finish) points to a valid object
// of type value_type.

// (3) *finish is a valid object of type value_type; in particular,
// it is value_type().

// (4) [finish + 1, end_of_storage) is a valid range.

// (5) Each iterator in [finish + 1, end_of_storage) points to

// unininitialized memory.

// Note one important consequence: a string of length n must manage
// a block of memory whose size is at least n + 1.

class string

{
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public:

const_pointer data() const
iterator begin()

iterator end()

size_type size() const
size_type capacity() const

e R R Na)

private:

char* start;

char* finish;

char* end_of_storage;

};

return
return
return
return
return

start; }
start; }
finish; }
finish - start; }

end_of_storage - start; }

string
start .
finish .
end_of _st orage-

capacity

eager copy string 1

size

CONTENT

KRR/ 3 D HRER, FE 32-bit H2 12 77, 1E 64-bit H1/& 24 F75,

Eager copy string 155 — R SZEL 7 ARAL 5 W il A A8

SEEFRISERIESS = SuuIE

class string

{

public:
const_pointer data() const
iterator begin()
iterator end()
size_type size() const
size_type capacity() const

e N e N

private:

char* start;
size_t size_;
size_t capacity_;

3

return
return
return
return
return

start; }
start; }
start + size_; }

size_; }
capacity_; }

BolRE, RR T

eager copy string 2

eager copy string 2
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capacity
d size A
e N
CONTENT
string
start .
si ze
capacity

XA IR A 2 KIS, FA size_t il char* & — KM HE, FTA1E
WHAEEAN JUE IR F TR T B 7 AR AT A A — N R EFA 2R A (A
64-bit B 32-bit BEL) , IXFETE 64-bit ] LA/ N Z R/,

eager copy string 3
class string
{
private:
char* start;
uint32_t size;
uint32_t capacity;
h

eager copy string 3

capacity

size

CONTENT

string
start (64-bit) 1
si ze | capacity

HTHY string Z5HU7E 64-bit T 16 717, FUJFORET 24 “FH5/N T2,

13.2 Copy-on-Write

string X R B UL — a4t (HAF 212 COW X 2 &R A AUF, Andrei
Alexandrescu #1B/EZ ALY 1% eager copy string.
IR EMIHE] T, SkSE A std:string 5 std::vector<char> 4 1 o
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copy-on-write string
class cow_string // libstdc++-v3

{
struct Rep
{
size_t size;
size_t capacity;
size_t refcount;
charx datal[1]; // variable length
b
char* start;
b
copy-on-write string
capacity
r size h
—

size | capacity |ref count| CONTENT

string
] start }

TR 5 A I U Y, (R 64-bit HH UL A AL 2 [H]. 55 4 COW 1Y
BAFEIREA—ERF G ET, B NFRHZ o) IH, HE28% N ZEHE—k
operator[] A RE/E O(N) Hf[a], 68
13.3 HEFFHFHMLL (SSO)

string X R CHTHIDMERK, BRENA A #ZZ X (local buffer).

short-string-optimized string
class sso_string // __gnu_ext::__sso_string

{

charx start;
size_t size;

static const int kLocalSize = 15;

union
{
char buffer[kLocalSize+1];
size_t capacity;
} data;
b

short-string-optimized string

68http: / /coolshell.cn/articles /1443 . html
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string

start

si ze
capacity

1
6 bytes buffer

IR TR H EEAE GEF RIRIER 15 777) , A4 BEGFHHEXN R A buffer B,

start #817] data.buffer
(short)

L start
C si ze =5
m|u d|u

o (\O

WARFFF I 15 577, B A 5117 01/ eager copy 2 IRFIZER, start 45
[ 4 _E 73 BC Y 23 7] o

capacity
‘ size o
4 I
www.chenshuo.com
(long)
start .
si ze =16

capacity [=31

unused

FL A AU I ST O I —F, DA = fa 51 / 850 b iy i —
P EAMEE S, Bl <Effective STLY [6] 4 15 4<EELAT “SLBL D” 24 buffer
5 start 55 H, X IE2 Visual C++ . 1 STLPort Y string /&% buffer 5
end_of_storage fH5I H Ao
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SSO string fE 64-bit T4 — /NN E] . IR ARVFFAF H max_size() K
T 4G #93E, RATATLAH 32-bit BEHCE R R KA G, IXFERIFER 32 F 171 string
X%, local buffer 1] LIE K2 19 715,

short-string-optimized string 2
class sso_string // optimized for 64-bit

{

char* start;
uint32_t size;

static const int kLocalSize = sizeof(voidx) == 8 ? 19 : 15;
union

char buffer[kLocalSize+1];

uint32_t capacity;

} data;
b

short-string-optimized string 2

start (64hbit)
si ze capacity

16 bytes buffer

local buffer up to 19 bytes

llvm/clang/libc++ &M T 5 A ) SSO L3, 25 [ FI = F& 5, local buffer
JLF5 =85/ B Hoe 2 FH A, £ 64-bit EXR K/NE 24 77, ARHZE R X ATk
22 FHi .

capacity si ze| buffer
5128 buffer
start
(long) (short)

EH—A bit KX TR R T, SN AR RN (mask) K HUE
B R, A SE IR SSO iR Ak ¢,

http:/ /llvm.org/viewvc/llvm-project/libexx/ trunk/include/ string?view=markup
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0 31/63
0|si ze(7bits)’ buffer
buffer
(short)
0 31/63
1 capacity
si ze
start —+——= data
(long)

Andrei Alexandrescu AU B[R R 0808 A F B9 string, X T4 5
FFH, H SSO string; AT SR FAF R, [ eager copy; X T RKF/MH, H
COW. H &) 5t iidi B5E profiling HKAE , e &1 B 4% H1 T RS 5 10% Y%
RPERE

ML E 20 B, eager copy +& i fAl B, SSO FAME 28 —4£E, COW #ix
MEo VEREHLA THK, W Petr Ovtchenkov 5] «Comparison of Strings Implemen-

tations in C++ language» "%,

KR H OS> non-standard 7! non-template 7> [ string [ 2{E N 2T, 1T
X2k JH eager copy 3 Tl sso 2 HIAHEEEH4

TE: C++03/98 PRIER A RE string 1A FAFEELAEMEH), (Hi2 <Generic
Programming and the STL» fJ{# Matthew Austern 5 i 7 : BLAE T A 1
std::string SEIVAREESAFAEAYT, IR bRt P BRI AE TR ok 7

7Ohttp:/ /complement.sourceforge.net/compare.pdf

TNC+ FRMEPE string FRZ BT HE, W Herb Sutter Y «Exceptional C++ Style» 71 55 37~40 45

725 M: C++ B string [T template SEH, KR F A [FI X5 85 A5 0B AR A AE ] — 1y
ARG B AR B 25 BT — D 2SI BT — MR 2 . 53 Sh L Steve Donovan 5
«Overdoing C++ Templates» http:/ /blog.csdn.net/myan/article/details /1915

7https:/ / github.com/chenshuo/recipes/tree/master/string

74http: / /code.google.com/p/protobuf/source/browse/tags/2.4.1/src/google/protobuf/stubs/stl_-
util-inl. h#78

TShttp:/ /www.open-std.org/JTC1/SC22/WG21/docs /lwg-defects.html#530
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14 H STL algorithm &R JLEE&EE K&

C++ STL [ algorithm AC 6 H E LT functor (7% BN R) 7] LIFDRA D
AR, AR, IR A S SIE. AT IHZRA] C++03 /Y functor 5%, 1%
AKH C++11 1Y Lambda £iAXS %, REJREHEXHEERZ . A E Debian
Linux 6.0/g++ 4.4 T, 52 B AR AL L 76

14.1 F next_permutation() £ HF 58E

A/NTTNARA HERT R G R RIEE7, XRMEEIEEKE] T Visual C++ 7.0 /Y
STL HY— 5t bug (=M feature) . AEMHES. Ala BECK 1 ARG I
Donald Knuth ] «The Art of Computer Programming, Volume 4A» 8% 7.2.1 75
ARQE R Z5 HE T STL A S BARYS

14.1.1 %8 N N ARTEEHT

% /& next_permutation() FYZEA S, HEICR M/ NBIRTIT (BI85 M HE
A, K5 RE M next_permutation() #if7 [ o

recipes/algorithm/permutation.cc

#include <algorithm>
#include <iostream>
#include <iterator>
#include <vector>

int main()

{
int elements[] = { 1, 2, 3, 4 };
const size_t N = sizeof(elements)/sizeof(elements[0]);
std::vector<int> vec(elements, elements + N);

int count = 0;

do

{
std::cout << ++count << ”: 7,
std: :copy(vec.begin(), vec.end(),

std::ostream_iterator<int>(std::cout, ”, ”));

std::cout << std::endl;

} while (next_permutation(vec.begin(), vec.end()));

3

recipes/algorithm/permutation.cc

76https: // github.com/chenshuo/recipes/
"Thttp:/ /blog.csdn.net/solstice/article/details /2059
http:/ /cs.utsa.edu/ wagner/knuth/
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BT OCBE R UE S 19 17 W AYAT LA T2

1, 2, 3, 4,
1, 2, 4, 3,
1, 3, 2, 4,
1, 3, 4, 2,
1, 4, 2, 3,
1, 4, 3, 2,
2,1, 3, 4,
2,1, 4, 3,
2, 3,1, 4,
/ —3 24 47

N W oONO UL~ WN =

EUR RS REA 2 HHES, 2 1~ as 34 b B2EHES, MK permu-

tation2.cc. HijHiSE

= WO ~NOUIhWN =

T oW OTTWW OO

Qv v e e e e e e

QO T 0 T T T OTUT

Qv v e e e e e e

O O OTT VW T T O T

T v v v % e e e

T T OO T OO

T O oTToO VO OD
T v v v v v e e
T v v v v v e e

B BEANREIT do {} while() JEEMLAK while () {} 5ER?

14.1.2 %M N PNTTEHREE M AHFREEE

BB A7 DAFETCER PR 3 MR AA S

B XHF{1,1,1,0,0,0,0 ) MaHED], XTEAHER, BT 10 A E
HITCE . AU

recipes/algorithm/combination.cc

int main()

{

int values[1 ={1, 2, 3, 4, 5, 6, 7 };

int elements[]1 ={ 1, 1, 1, 0, 0, 0, 0 };

const size_t N = sizeof(elements)/sizeof(elements[0@]);
assert(N == sizeof(values)/sizeof(values[0]));

std: :vector<int> selectors(elements, elements + N);
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int count = 0;
do
{
std::cout << ++count << 7: 7,
for (size_t i = @; i < selectors.size(); ++i)
{
if (selectors[il])
{
std::cout << values[i] << 7, ”;
3
}
std::cout << std::endl;
} while (prev_permutation(selectors.begin(), selectors.end()));

3

recipes/algorithm/combination.cc

TR, T R T, 58 27 17 HBY A2 prev_permutation(). FEFF I H 2

_._._._.

NN NN

aff
ou s w

Lﬂ-lk-lkm\\?

=
\1\1\1_‘"
M N

www~NPphwnNn =

o o Ul

Al SR T O(7,4) = 35 Fhd G

14.2 F {make,push,pop}_heap() S £ F{IIFHF

BE M6 4G NAARIHLE A LR 100G SRR -

KA AL AN ESHE R H bR RS S S B HE Y, SRS 2 i O I SO
2 36 MR 55 H heap HEF SE 3R, b7 B4 FF © &34 A/ INEI K B e HE B 1
32 30, FATAT LA i&E—1> 32 JCE Y min heap, 1> JC& & std::pair<Record,
FILE*>. SAJRE ML HETIAY TCE, #H Record 5 A%t SCHF; AR FILE* ibA]
3, WA % Record, [ heap H# /N std::pair<Record, FILE*>. jX#*4 heap
R, 2T T o TERAEX NI FEH heap MK /INEH S8 2R/,
KA R RESE NS T A2 HIR5E T o

RFR TR AR G ) BT IR 2 MRS |, AR B g I
RAGINBHEF , A AFRATES G —iixX 32 D3, WRIHIF4H 16 MR RRI E4E

7O X TR A T RE AR R IR S RTIN8 S AT o
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Fr R ) SO SRR PRI — X 16 RIS, PIVWT I IR 4 H 8 A BE By H E) ST
mAESE, SEHHFWNDNESLHET S, s R, SE T UEREX L
HEZ I BT 2/ Dt

SEREATIMTHE P ARSI recipes/esort/sort02.cc M H U sort{03,04}.cco X H
BR— WA BRI Z B8 HF DA A BEA B

recipes/algorithm/mergeN. cc
File mergeN(const std::vector<File>& files)
{

File output;

std::vector<Input> inputs;

for (size_t i = 0; i < files.size(); ++i) {
Input input(&files[il]);
if (input.next()) {
inputs.push_back(input);
}
}

std: :make_heap(inputs.begin(), inputs.end());
while (!inputs.empty()) {
std: :pop_heap(inputs.begin(), inputs.end());
output.push_back(inputs.back().value);

if (inputs.back().next()) {
std: :push_heap(inputs.begin(), inputs.end());
} else {
inputs.pop_back();
}
}

return output;

recipes/algorithm/mergeN.cc

9 44~51 TTHIE—> heap, 25 52 7T 1A while TEFA R E HURMETTER (58 53 17
std::pop_heap() SHHETIT RIS 74K, R inputs.back() &), 25 54 1THIHH
ot ER CYRTER/IME) Hithe 28 56~60 17 MMETHICZ AT @ B SO N — 25138,
WARRE, WAt el g (55 57 47) o YIRS R A, HE=S, SiAE 0

HIE T o

Hrp AR Input 288938 AN o

recipes/algorithm/mergeN. cc
typedef int Record;
typedef std::vector<Record> File;
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struct Input

{
Record value;
const Filex file;

explicit Input(const Filex f);
bool next();

bool operator<(const Input& rhs) const

// make_heap to build min-heap, for merging
return value > rhs.value;
}
b

recipes/algorithm/mergeN. cc

FUREH : A av b WD, K/NEE 100G Zits, BATRKEAEE 1k,
WASA D JLEAD) BERT, 2ORA—& 4G WFRPLg X %E/Eﬁ

X iEM H AWM, —4& hash, fa. b A SCHH%ATH hash BUb5 il JL
EANE, BA/NFERAE 1G AN, SAJEXT als bl sRECEE c1, A a2, b2 3R3c4E
2, XFERLREAEN A HMRR T o

5 BB IR, (ER R AT SRR SN HE AN, AT ER 2
as b %AEﬁFfﬁ"]I#E*)@%, HAREAE a 0 HHER 100 S/ NSCHE, TR b 2
HHER 1 100 /NS0, TR O CAERRE — I sax 28/ NS, — I e AR E I
Ha b, —sRHscE. NAETRIPIANZ AR EN A heap, 7% a F b
/N s

A E R RAGT T LA heap HIFZEE R —48 ) K& C++ ASCRFRAL CH 1Y
yield RAEF R T HISLHLEA. A1 C++ 7ﬁyleld, A2 SRE” X —LHATE
FZI ] std::set_intersection() FHC A 18 4 LR AT T, HEERA yield HITHHL
FESLHX A E AR E R RS 2 RO G A ST T 2 RS, XE R
coroutine HJ— M 475

14.3 H unique() EBREES=H

T ER «CH+ FEFPRTT B S0y 80 B “rhde st & k3L, C++ TAES
AR T AT CHREMBARE T % T 085 BT AE, T g g R
80http: / /blog.csdn.net/hzbooks/article/details /5767169
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P RAAEL, BATTHE, R AR KiE—A for ARARA S, L4k
MRk, MEERITH e, REXAEERACER, 7 X/ RS
A —ME. C++11 A 7 Lambda #ik3{, Scott Meyers 165/ “Prefer algorithm
calls to hand-written loops” A Z 7% 5 T 81,

BB HR—DFRE, BRI (in-place) fUAH SR 2 D 25k B 4 —A> 82 44
wm, Wi 7alb”, HiH 7alb”; i aaa.__bbb_.”, #ith "aaa_bbb_ "o

ETE M HAE, 5 Rt 2 REEIR, EREE O(N) BRI O(1) =),
% BN stdunique() RO, BRI std:unique() HIVEHE 2 BRAHSEHT E
SotE, WOTRE “HEITER” EXHN “WHITRAE=E” . TEEras
XA/ STL algorithm #B8 H BEHE X RIN TR AT, AREEIEMER A S NEITTER,
PRI RR 258 17 170 RAEAAL T

recipes/algorithm/removeContinuousSpaces.cc
struct AreBothSpaces

{
bool operator()(char x, char y) const
{
return x ==’ 7 && y == " 7;
}
b

void removeContinuousSpaces(std::string& str)
{
std::string::iterator last
= std::unique(str.begin(), str.end(), AreBothSpaces());
str.erase(last, str.end());

3

recipes/algorithm/removeContinuousSpaces.cc

144 H partition() 2T “ABHANFESFH LT EYGE"

std::partition() FVE &I G 4 TTRIE X R, ARFA &1k
FIXAJEHE, AT “FEEMT N “TTREFH MbiixiEm. 2
JER& O(N) BFE] O(1) Z8[He AT AR, isOdd() EEMk 7 REL, A& R EO
%, BN A T RERL RSN S inlining o

8http:/ /drdobbs.com /184401446
82https:/ / gist.github.com /2227226
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recipes/algorithm/partition.cc
bool isOdd(int x)
{
return x % 2 '=@; // x % 2 ==1 is WRONG
3

void moveOddsBeforeEvens()
{
int oddeven[] = { 1, 2, 3, 4, 5, 6 };
std::partition(oddeven, oddeven+6, &isOdd);
std::copy(oddeven, oddeven+6, std::ostream_iterator<int>(std::cout, ”, ”));
std::cout << std::endl;

recipes/algorithm/partition.cc

T, EEMSSHE TR TR, AR ETTRZ RN B A,
BEOTRISZULL .

1’ 5’ 3’ 4’ 2’ 6’

TR H BRSO A R R e w A TR AT I, O HARRR R A e e
WP ANAS , ARELAI S IS U A", Rt —FEfR 5, UH stable_partition() Bl
CIRERW Ty 2R Ol

int oddeven[]l = { 1, 2, 3, 4, 5, 6 };

std::stable_partition(oddeven, oddeven+6, &isOdd);

std::copy(oddeven, oddeven+6, std::ostream_iterator<int>(std::cout, ”, ”));

std::cout << std::endl;
/7 fdo1, 3, 5, 2, 4, 6,

1F7, stable_partition() FE AL EREIL: (ENGFREREIT, JHREEEEH K
HIZz3[|), EAJEHE O(N) BRIFT O(N) 25[6]; fENAAARRIEN T, EA in-place {7
B, S5 E O(Nlog N) BfEIFT O(1) %5 [H .

BN BUY S Eics - 2RV VR AR+ VAR e | %y G TTETIN o= = 1 S

14.5 H lower_bound() &3k IP #uiltEr/E AU

BE NP HIEXEFMEAS AT 2, 5—DEF, GEM IP il
FNEIAERIITT . TERIXLE TP Hihk XA EANE S,

X JE A H ) naive f# ¥ 2 O(N), 15 std:lower_bound() Al LL#2 5 fi £
O(log N) #3, M 2E LM —i O(Nlog N) HHEF, 1 5 DX B] FH T [ i 1 2
HARME, X AR ESAT .
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FEA BB TP XA bk . B T A . i A B X (]
[300, 500]+ [600, 750], 43 AAE AL AN D3k, B4 std:lower_bound() £
# 299, 300, 301, 499, 500, 501, 599, 600, 601, 749, 750, 751 &5 “IP Huht” 1% [0l F)k AL g

wr.
301, 499
500,501 601, 749

299,300 599,600 750, 751

S R

300 600 end |

500 750
Beijing  Hong Kong

ATV ZRNIR SR (58 28~3217), (FHIEACET it iRy X Rt — A T RE
AL 1% TP HhE R X ] o

299, 300, 301 600, 601

499,500, 501 749, 750

599 751
R R j
300 600 end !
,,,,,, .

500 750

Beijing  Hong Kong
B —F IP bR A T A XAEAT 1 (58 34 17) . seRERRLaT, N7

b, W7 HEBHEER, -1 FonAKd. BN SIS T A 1P Hihk 28 4R I
Ry, RO X R A4 [255.255.255.0, 255.255.255.255] 1% Ffil FL 444

recipes/algorithm/iprange.cc
struct IPrange

{
uint32_t startIp; // inclusive
uint32_t endIp; // inclusive
int value; // >=0

bool operator<(const IPrange& rhs) const

{
return startlp < rhs.startlp;
b
// REQUIRE: ranges is sorted.
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int findIpValue(const std::vector<IPrange>& ranges, uint32_t ip)

{

int result = -1;

if (!ranges.empty()) {
IPrange needle = { ip, 0, 0 };
std::vector<IPrange>::const_iterator it
= std::lower_bound(ranges.begin(), ranges.end(), needle);

if (it == ranges.end()) {

--it;
} else if (it != ranges.begin() && it->startIp > ip) {

--it;

3

if (it->startlp <= ip && it->endIp >= ip) {
result = it->value;
3
3

return result;

3

recipes/algorithm/iprange.cc

AT WOR IP MR IX RIS, AR AFRATHE B LB SR L R i«

14.6 /M

B EMA B S G, 5 HIEMNEEEER A E R —EE. s
14.4 T (x % 2 1= 0) R FIET int x 2T NETEL, WREH (x % 2 ==1) BLEHR, FH
x AIRER AL, B UROE B R 5 WA 8 1o W WEE A EHE M char HOMEAE
HEAA SR GEH : St X BB R E) , (H2A % & char 7] BEZ
B, RIS . AR AT SR T char FTRER AL, I E R E 8N unsigned
int FEAAE AR, IXBSRRFERT . IEA R 2 IR 54 unsigned char FRAHAE T
b, X NE] C/C+ BIVIRTHHIMN,, BOATER 1o XL T EE S E %5
8o ARTES H AR AR R E T T T N 2R Y, AR T TE, P LAAE Big-O =
SUF R, AHA—E B TR
FiAh, TR B BT RERE & 1L AR S T oL — L8 STL 83k, BRI A P4
B IAZEE (set_intersection)s P (random_shuffle) 2655, iXiANE T ARSI
T N LT RERIER BA, T A STL algorithm 432 =2, a1 2L
KT B HEA RS K H .
83 http:/ /en.wikipedia.org/wiki/Segment_tree
SETME 5 ALK, FRIENRIEIT A, RN I8 17 A A T3 1 A B Y
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o 5y, RIPAENRNE — U FE R LI, B O F5 — i AHEE I strlen()
Ml strepy() ZEAZ o XK EIA Bt T — i A X JH], KA IT R e
FIWTEHREAE, —A for TEERRUMFRE ). —2 /24 1 STL algorithm J& T I8,
4 for_each() transform(). accumulate() 555 o

o BIXE, MIE BB, (HREES W6 SL B R % Rl A A
%40 merge()s unique() remove(). random_shuffle(). partition(). lower_-

bound() %45, —K/c4iH) STL algorithm J& T I 2.

o M, BAE—A/NETAE HIER AR R SEIEE AT 140 sort() 85+ nth_el-
ement(). next_permutation() inplace_merge() 555, MA W STL algorithm
BT

HE, ‘57 PNEEEES B IEMISEIREA S, A EE8WES R st
MRS, BIA0 std::copy() 75 UL POD 2B IR AT IR S5 memcepy(), X725 H
— R

DL B 2Rai g N FME B, Bk D Ak 2R 85 Wt O — ¢, filanit
remove() A, % next_permutation() JAAKNME, 2 lower_bound() JH AMESE
%,

SS PRI HE T R AR A BRI LA RINAS, B Tl A SRR R DAE TR B R 8 SCHY.
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