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anon.cc
namespace
void foo()
}
}
int main()
foo();
anon.cc
¢U5 HE& UB®@1i€ty??2uall¢ A ,~ltvU5b
-4 "FOj*fo (anonymous namespaxE)VEXb¥{)b
$gdb ./a.out
GNU gdb (GDB) 7.0.1-debian
(gdb) b <tab>
(anonymous namespace)data_start _end
(anonymous namespace)ddog(pbal_ctors_auxfini
_DYNAMIC __do_global_dtors_auxinit
_GLOBAL_OFFSET_TABLd&so_ _handle _start
_ 10 _stdin_used __gxx_personality_v0 anon.cc
__CTOR_END_ _ __gxx_personality_vOo@plt call_gmon_start
_ _CTOR_LIST__ __init_array_end completed.6341
__DTOR_END_ _ __init_array_start data_start
__DTOR_LIST__ __libc_csu_fini dtor_idx.6343
__FRAME_END__ __libc_csu_init foo
__JCR_END_ _ __libc_start_main frame_dummy
__JCR_LIST__ __libc_start_main@pltint
__bss_start _edata main
(gdbp (<tab>
anonymous namespacahonymous namespace)::foo()
(gdbp (anonymous namespace)::foo()
Breakpoint 1 at 0x400588: file anon.cc, line 4.
«P¥r AT fiOq anon.gcanonlib.tgl G bWIi¥ foo()
fr f,6 1 *1 HECEusf fAf” F°?26 IBfA! Ab
€EFP" Ogq | ¥ZTYsY! Ab VIE G OBNFTQIEDF
"A XFBL UFYYHOAT?37|x MJOL&FBb
Vo' 3% ¥+EAP Y OBNFTQRBDFx V[U=+0Oq
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¢ U5 Uanon.tcQ sY31 a.out b.out

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

$ md5sum a.out b.out
Of7a9cclb5af7able57afl7bal6afcd70 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 _10O_stdin_used

w _Jv_RegisterClasses
-0000000000400538 t _ZN36_GLOBAL_ERCEBBSAEV0O0000000_
+0000000000400538 t _ZN36_GLOBAL_CB5aa®B®BEY 00000000 _
0000000000600748 d __CTOR_END_

0000000000600740 d __CTOR_LIST__
0000000000600758 d __DTOR_END__

® Vvn H 6U 16G OBNFTQBIBR,B¥ 3 foo()
f’¥ NBOHMFEIBNRCEEBEB51498D¥ [ £ 3, Ib
ginra 1"¥+0q Qlroz¥=EAOq=,,M] fuHO6/1

U5 ' b
fV[" HDP-frandom-se¥d 8nO-b

fac" HDD Ti --¥A' 9E» HDD 1T,i b
9}+E
AT-é¥0,e-)poF{Y’ 3%+E9“et UAP"OY
OBNFT@BDH Bfiz¥ 3 1A CPPUWEE" boost::det¥bl
*t0,<¥% ]16Z% E»,a,bzhOqUp¥f” DMBTT
97y- G OBNFTQABIB¥U5 P"A9, " I'VpbEBA,
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yIx c:operator new()
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dbU5b'OL¢ £€0; c:operator ngw(pperator deletkl)
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1o x c:operator npW kmaifA+E2a> Yb
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AT°Ins¥,db =i5@ '1p~o,x,Pp P, X EFMFUF

9,P® EFMBOFAIE2Y OFXEFMEMFO¥ p,C i"M®©

i..c OFX EFMFWF &1A¥ ,10éE'¥é ElmpeA

t ""d 2¥ mallocg¥¥=i1EAG"d 2¥ free(fdb

t ""d 2¥ OFXrT7y¥ "1EO6"d ¥ EFMNUTFE€ |
db

t "'d 2¥ OFX¥pPT7y¥ "1EG6"d 2¥ E FM FYFI<e
idb

t ""d 2¥ coperator nsWl¥=ilEA46"d 2¥ ;operator
delete€db
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yIx f c:operator new()

t ATcA OFXEFMBUF:? Ybn &GGFDU3WF $0¢A OFX
, EFMBUF
Sz[ ft,4 "An $ 72!0¥% 'yb,V ATFEXx t ¥

;operator new()>P b

X PQFSBUPS@& X
U&GGFDUJWHIS$ <>» H ¢A OFXEFMFEWAD®
t _©}i¥=ip
t aAY?
t o=iP"¥d9”

ftarz ¥3p O al|oAZ ,x ctoperator n®WEE]"
¥"¥b

PQFSBUPS O¥XT

oM & (%°a9D"ddpu¥n' eA
#include <new>

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

"fOZT¥x P"Z,31 cO..+y¥hOq 90”2 31Anf
fif"20mY?22ApYE " fOZTh
OFe¥e” @ "HO4 ft-“¥e" ¢A

/I Nf"RI¥- EAT?$0Y¥ c:operator delete(vibid?*)
void* operator new(size_t size, const char* file, int line);

[l Nf"o " "SE¥ffIEO6$D"
void operator delete(void* p, const char* file, int line);

—a"¥Ho"
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Foo* p = new (__FILE, __LINEf")8mA0ROK B>} s¥¥=i

alov[ ioD OF¥ «8u3b " f»=0ZTx P Z31AZf
Af"20 90”2167 cF4 ¥hOgbo_©=ip p,o0d9=i
P ffpYEO fOZTx b’'— f, ' ¥b
b $ ¥ ARIGV[+AB A4>¥N%Y £¢S€ ¥aE
x ::operator nefW®— fA%UH,6/T1t«Pb

V 481 CLYAO7?21 x ;:operator nef/()aip
+et%t¥<EYZr[ "Sb
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"["F¥]Y1-72¥E '<"¥ $0 1A @» "¥_ MD
vb
P ft MJICSBBZ ,VEcg'l 0Of MIJCSB\SED” blza

MJCSBNZT MICSBSZE#7T MJICSBNZ&EEO 21ys¥
¥=j 1A std::vector<domble>

ATip¥ $ MJICSBPE*=is¥ (""d 2¥ OFXEFMFUF
*1=i¥dbi“ZL °aEd EFMEABU>bAT, Af" *liaH
HYY:pofBv=itce'fis¥ ~A"d 2¥12alcA¥ dby¥
HO,11p Zp
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Ep¥in+te¥ $ MICIESY " Af” "¢A=Ts¥,db=i

fuu?>tge¥ MICSEBSZ bfOG YyAEY¥ZT $ UMoy 7
i" ng«e¥u $ S ol¥ BMMPDBW¥RS b
EN ATx c:operator newe)f uApflet b

x :operator né&wy)

n5 x c:operator newd) $Oy¥0o{YO..*Pb'— x i
n7¥@Az)9iEZ $0y¥0Zsizb

[/CIln  $ MJICSBS$Z 6iitsh
?5 ' ,? MJCSWBSZ ::operator new()

ATF~ h MJIC SEBIEZF ¥ MJICSIBISAY |P™ *1Fif x

t ;;operator new(siddft)-&é42¥»B0Ox ZT ylfdE

usS{Y ©.."zF¥ MJICSHBISZI$cP™ Fx ¥ ;:operator new()
7Y!*“V?2,0iftSb6" ATpu h M J C SIBKIZ x soperator
new(size*tA16u0O & 96?3 EVQMJDBUFE TZN®WPM MJOL FSSP S
@~rz¥ AT ALCffAp 6BALC 6 >H?3Gs¥C bA

cT! MIJCS¥BEEZVEDQ,1x c;operator new(sizdé_t)

*1»=0x ZT;$

n5 ::operator new(size_t size, const char* fifeQ Zmtaline)
¥ VOid*EAT]IH?S$ c;operator delete(voidéperator delete(void* p,
const char* file, int fine)"dbbfHOF31%c¢ F¥ roperator
new(size_t size, const char* fileRi¥tGNHN)Y , "d 2¥
c;operator delete(boid*)

AT,Y, 9ira,?2""d a¥ c:operator delete (Wod B5)i
*1FoXx c;operator delete(vdbidd)L1D F ¥ :operator new(size_t
size, const char* file, intA¥bdSF % ¢ x ;;operator delete(void®*)
*IEAqx c:operator new(siféig) ?5 Fifx t ciop-

erator new(sibe_t)
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$ yALIU CZ« www.chenshuo.com


http://blog.csdn.net/Solstice/archive/2009/08/02/4401382.aspx

yIx f c:operator new()

ATE4Y,"d 2¥ c;operator delete(vbid?®) ;;operator
new(size_t size, const char* file, UPtS¥¥eld EuK 1Z2aF
,2-“1ys¥=i¥YS IPVTF LFFQUd®H i, AUI~... T
yi"d a¥ ;;operator delete(yOidiBF-“s¥¥=ib fU..T
S¥=j.¥Nna std::mage¥, U@FiibAZzfU 9 XU

EfT1A>Db

Q MJCSBxSZ::operator new(size_t size, const char* file, int line

T #72F¥x 1,1 16 MIJCSESE & MJCSBS8ZbfU

o Jpu iz

CF¥hOQq¥}'6,6"Fx ¥ cioperator new()

x -3y coperator ns¥M®=i?,? F¥ MJCSB®HZT1d
bbAT,> *1F~ ~1 ] Angf’"YZP €% tldb=

i$ €RI shared_per o} p EFMPUNS

P €zW  $fUu,BBZ7), 9- T? MJC SHBIEZayp
F' ,17o0x c;operator np¥Qhb
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f,ABH?5 72akmaiufiSAp vilb

AT »BOZTx 1 ;operator new(sideYt)i% " Z¥Tp
$ MICSBSYZ , ,6ultU5 ,VAypFP ' /B«® ¥+et
¥09}+E
AT »=0ZTx ;;operator new(size_t size, const char* file, int line)
*IEY>1AZ0# ' i% 2% & $ MICSB$Z2F1,1d9 $
MIJCIBSZP ff$SAT f MICSSBRIA1-- OFX¥¥=i,

 7F7>-31-db *rZu@ p db=iS_°$
$ MICSBSE® pu O™T
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¢B[hOqZTLCY¥ MJICSBEY[ F¥AL¥AR D Q@q ¥
»B> cx cioperator nédn@®q f"A%UZ¥ & $ MJICSBSZ
6 TP"F¥ coperator néfs(¥=ib’—f*"BOM uS{Y¥SE

AT z Ir, >0AU5 AT uBA Vv?26UzZIrp f L

T,EY +uBA IrApp >¥HOH,H CdE U A
TFHNFOU GBVIMUFcA¥s¥!{D MJCSBBKZi” &
E C 0¥'b

¢[00qZTLCY¥ MJCSB!SZ,?7 soO y! MJC SB-%7
gXUlrt =EA} A, 00 Fex ¥ ;:operator néXA XU
Ir¥=EA}'81v?24 -“¥ new (__FILE__, _ s'LI$E *P)¥
AN AT thOqu JOMJOF GV®O,DEIPOL b’ MJC QXS Z

s” F¥s¥ p¥ts” "d a¥s¥ -2 db=i¥HOAUG
1Z /1s¥ ¥" 2 $&ED

9- »=0x ZTA»y?+~1 & LDA%UP ¥ & $
MJICSBB@¥th

8 ¢CL3 i¥ $ [" x c:operator new@u o-
1L y1“4AYPzD AT ¥ $ MJICsSBISZBev " MJC S BS«Z
HOAMINZF®x c;operator newphb

AT L31¢A=is¥ %A .. +$

9}+E 9b NBMMPD

“et 9b mallodAT31 °aV malldéZ£Zm YV LD _PRELOAD
YF BiA  TPip mallotree¥9}LC ESPQ JOSFQMBRFNFOU

HT $, $ }'» 70Eg $ x ::operator n&WwA)<b

c0_O©=ip pfB"E alv[" WBMHEJENBMMPBGFODF
YrzM]¥"¥ <¥"py 11-6PBfi=i_° 1L6b

¢0d9=iP"” p9b mallo¢?az@ ¥« ytalv
[" backtrac&(y «a@"\ f1 new (__FILE__, MdNE-TD
1Z2FYVs (__FILE__, _LPNEstyd::strirvgs¥db=i pN
cU¥7g E~F+,©j}’U'Bts Q 7y,gl std::string
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“yi o (__FILE__, _LYRBOPK=2¥@ b~ backtracee)
717¥? @ €b

coY?2ApfB E a2tf"-¥ LA7?1 1-LCBA?
ug"d ay mallok=is¥ ", CL¥bBAY ¥=is¥ 'Yip

M'¥4 1t LAA%LCBAY%T,Ur¥Y"  t =is¥ N
Bi7?2!0¥?2ib, AP Cu¥E , LA2A¥ mallogA (PPHMF
tcmallgc*OUFM 54 =is¥ bz ft BMMPDBGEESTY¥ 9

iqx c:operator nlew()

1ty¥ DMBXT ::operator nguwp—$

bt c:operator nelv() QFS DdpBiTakor ngwg¢perator delete ()
eYéllo ACeY’ DMBTE3Eb»-x NFNCES®Sperator new()
AV>¥b 4 NGQ ¥ b

ATBfA class Node NFNCESperator nedvif) z +
y¥=is¥!{ En¥ffAP" =iy ‘ybaaaUfBYL
Ata Y 7,"¢M new Nddet 2>1p 812 A~ GBDUWPSZ
7y ~ 1A static Node* Node::crea€teNsadeic) shared_ptr<Node>
Node::createMode ()

fV[B2tKIUAdS5 ATa }'U 2 Node* p = newalode
aip IFBQs¥ =i AT Node class NFNCE®perator new()
*141Y5-% node@®??C Lf>}'P" 2u¥=iybtl
Len(iI’BA;$e1 Node* p = NodeFactory::cré®sdeddde()

NodeFactory::creat\gNo d'etf) new NoBe¥Yf co|Yv
uBUDb
51F ;FOPG1ZUIPAQMIDJUJT CFUURS |IPABO JNQMJIDJU

HA11l>cA=is¥ —$

AT+Bfiet¥°?2s¥%gvlY¥ BMMPDBUPS?1"d¥
NBMMPD'AQsY TU "MiB/-EbE"N4210YA%0"4.

IUUQ MPDLMFTTJOD DPN CFODINBSLT@BMMPDBUPS TIUNM
IUUQ XXX QZUIPO PSH EFW QFQT QFQ
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VD MJIEINBMNMAR®DY =is¥ , LAH}+~ANb«
1 MJED»t 6, Uate—Qq¥s¥PEDP!{etE€b ud-1
-¥=jy-- yp5ABA "OESFJ"MFYBOES$$AGDV 6p¥ f

.FNPSZ"MMPDBUJPO &JUIFS -PWF JUPS )BUF,fEE,®S 51JOL *U T
BSFDPOTJEFSJOH $VTUPN .FNPSZ"MMPDBUJPO

92 x :operator new()"H¥AET?2A$ EN,<¥%T?
BOI{YP"bAT31 &alVv[V mallc*d@ £m b, 71t819D =i
S¥ b

s U N'S5D¥}IT

fi'5@ WFSTJPO DPOASKMNI ONP $ f%069,e
“bA'5@Y¥ 'y?2-BN 6}°’MA ZF?b#!©j}'*"A..B,,
MIC ¥fA"0 [#AQ DIFDLOJ®¢T 't=tbi, .d¥"
ITA'50y A AVCWFSIMIPYXsfT5@y A (JU YH
fiff SFWJF®URO" 'y? '1é0SB/ EJ®G

EJEG "fitd QFFQIFMMF/OpK diff -uaAU-2
>b S DPEF SFWH@&XAT?YfoBd-npii??2C} ¢ipU5
*U z9,V b

$, % 071@iT¥O0y }'1¥DP>"$’S XI1JUF TQBbBIF
'— ala¥rg) @ QSFQSPB¥TFD Ir Y2B B"¥}’

Vip O<E 1A

foo(1l, 2, 3, 4);

foo(1l,
2,
3,
4);

1UuQ BDDV PSH DPOUFOU DPOG "MFYBOESFTDV NFNPSZ BMMPDBUJPO
IlUUQ XXX DT VNBTT FEV FNFSZ QVCT CFSHFS PPQTMB QEG
IlUUQ XXX DT VNBTT FEV FNFSZ UBMLT 0014-" QQU
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MEs ¥2T~B"¥ Qi9>tB"b
'ya f O«E Y,B" DPA'5@y Y2 |"y?2¥©¢
/[T¥us EJ®G& , B"bllopae¢cA'5@pir- }'ItOP

D> EJG @z 2 EJ&GTb U Vr} ¥¢1b EJBG
[>tE 9V[[TMItE 'O°InKEn¥ EJGG CHMJIOFT
fU BtéOb
EJEG¥}'IT
>yd9” I, I* *
4ADPUU .FZRS&GGFDUJWW E ih» HypP" $ ,i afu
1€ BH@® EJGGb1A 41ydBv }' Lf, "Az¥S
E E~ LITuH6U0z AT" [* *[*loz¥ EJGG

--- alexamples/asio/tutorial/timer5/timer.cc
+++ b/examples/asio/tutorial/timer5/timer.cc
@@ -18,6 +18,7 @@ class Printer : boost::noncopyable
loop2_->runAfter(l, boost::bind(&Printer::print2, this));
}

+ /*
~Printer()

std::cout << OFinal count is O << count_ << O\nO;
@@ -38,6 +39,7 @@ class Printer : boost::noncopyable
loopl_->quit();
}
}

+ */

void print2()

Vi'¥ EJGGPYPAQMUt} —$
AT /1 2T6b

--- alexamples/asio/tutorial/timer5/timer.cc
+++ b/examples/asio/tutorial/timer5/timer.cc
@@ -18,26 +18,26 @@ class Printer : boost::noncopyable
loop2_->runAfter(1l, boost::bind(&Printer::print2, this));
}
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- ~Printer()

- std::cout << OFinal count is O << count_ << O\nO;
-}

+ [/l ~Printer()

+ /] {

+ /] std::cout << OFinal count is O << count_ << O\nO;
+ I/}

- void printl()

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

- std::cout << OTimer 1: O << count_ << O\nO;
- ++count_;

- loopl_->runAfter(1l, boost::bind(&Printer::printl, this));

-}
- else
- A
- loopl_->quit();
- )
-}
+ [/ void printl()
+ 11 {
+ // muduo::MutexLockGuard lock(mutex_);
+ [/ if (count_ < 10)
+
+ 1/ std::cout << OTimer 1: O << count_ << 0O\nO;
+ I/ ++count_;
+ /]
+ 1/ loopl_->runAfter(l, boost::bind(&Printer::printl, this));
+ I/}
+ I/ else
+ 1 {
+ I/ loopl_->quit();
+ I}
+ 11}
void print2()
{
1"¥i9d |hyd¥HO /191 /* */+b b

6“ AT" [* *IYS >yd V EJGBxZ?A YFM ©¢}'1n
©¢ydb1A[/ EJG GO muduo::EventLoop::remister()

--- alexamples/asio/tutorial/timer5/timer.cc
+++ b/examples/asio/tutorial/timer5/timer.cc
@@ -32,7 +32,7 @@ class Printer : boost::noncopyable
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std::cout << OTimer 1: O << count_ << std::endl;
++count_;

- loopl_->run/ifteoost::bind(&Printer::printl, this));

+ loopl_->run/2fteopst::bind(&Printer::printl, this));
}
else
{

Lfi©¢?3 ydUH 19F /OE?AZ diff -U 2BimA

T® yTrq }'>tApeY

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

/*
~Printer()

std::cout << OFinal count is O << count_ << std::endl;

}
void printl()

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

{
std::cout << OTimer 1: O << count_ << std::endl;
++count_;
- loopl_->runAfter(1l, boost::bind(&Printer::printl, this));
+ loopl_->runAfter(2, boost::bind(&Printer::printl, this));
}
else
loopl_->quit();
}
}
*/

void print2()
{

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

std::cout << OTimer 2: O << count_ << std::endl;

++count_;
9- ,1° /* */¥Yyd >}'b
AHVa% vEQO /1yd u &GGFDUJW®BRBEO fBH

ypb
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tM Di6M ¥cl

'd5” B>}'°¢cIBAiM 1A

double x;
double y;

Y} 9FB# double¥H©® EJGEB® (U?A ¢ It

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

+ double z;

b

int main()

ATU Y, Z« B> EJE&LiUn A+ EOjb

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

- double x, vy;

+ double x, vy, z;

};

int main()
[ B>°¢cIBAM +ee¢A'50b]"¥ida"¢ FOVNb¥c¢l
"F¥ SA VOODb
f720T¥e”

AT ¥e vy i *1 0|2éD> f"Af«"]B> L¢
EJB[Gmuduo::net:: Tcp@lient

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

public:

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

muduo/net/TcpClient.h

AT|Y TcpClientf"9F ©¢Bfie” *1* AV EJBG'bf
cfl B>E}'U”0|1UrBtb

$ yALIU CZ« www.chenshuo.com



cTHaeN'S5T¥YIT

f"@ HYe

f"O"¥HO ATe"v i *10Les>eb
[ muduo::net::EPollROIller

muduo/net/poller/EPollPoller.cc

Timestamp EPollPoller::poll(int timeoutMs, ChannellList* activeChanne
{
int numEvents = ::epoll_wait(epollfd_,
&*events_.begin(),
static_cast<int>(events_.size()),
timeoutMs);
Timestamp now(Timestamp::now());

muduo/net/poller/EPollPoller.cc

f"BY AT|Yx ,/&E Bfies” z0 epoll_wadtufauUs
*1frel , f D ¥L1Z¥ EJGUEM]¥™T 1Z2a0" §"»=>

F B>=, “. "% E£pAuUpEbAT«"s« B>UH lin—v

&"ul b

DMBTSIA V¥-E

1"¥i@ DMBSA V JOJUIJBMINGBUBTY¥SS5 "]
YATFA¥T0M *1) DMRERT,T DUPBISY¥ EJGOVW]¥™
T Zp it ™Mb muduo::net::Bueffer

muduo/net/Buffer.h
class Buffer : public muduo::copyable

public:
static const size_t kCheapPrepend = 8;
static const size_t klnitialSize = 1024;

Buffer()
: buffer_(kCheapPrepend + klnitialSize),
readerindex_(kCheapPrepend),
writerindex_(kCheapPrepend)

{

}

/1 8{

private:

std::vector<char> buffer_;
size t readerindex_;
size t writerlndex_;

}s

muduo/net/Buffer.h
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yi SA V¥ %LAT,” 1620¥"%M]b

D OBNFTQRD¥EE

(PPHMB 1A?2S0’- OBNFTQBP&FE bf!SdEp|
@ zL diff -g)f” AU A EJGG D¥WQL

AT fLCS EJGBIVOL OBNF 2!B U?A ¢ ¥ 'f
f"bA/m |+tsb

diff --git a/muduo/net/SocketsOps.cc b/muduo/net/SocketsOps.cc
--- almuduo/net/SocketsOps.cc
+++ b/muduo/net/SocketsOps.cc
@@ -125,7 +17int sockets::accept(int sockfd, struct sockaddr_in* addr
case ENOTSOCK:
case EOPNOTSUPP:
/I unexpected errors
- LOG_FATAL << Ounexpected error of ::acceptO;
+ LOG_FATAL << QOQunexpected error of ::accept O << savedErrno;
break;
default:
LOG_FATAL << Ounknown error of ::accept O << savedErrno;

AT DMBTHIJGGE DIVOLOBNFDMBTT®WBNF

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

--- a/lmuduo/net/Buffer.h

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

@@ -60,13 +6(class Buffer : public muduo::copyable
std::swap(writerlndex_, rhs.writerindex_);

}

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

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

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

const char* peek() const;
EJBG!? $0yl9¥ $O)’/Au OBNFTQ®&MbE? 1[fi 26

SZOAl*p¥f"TLiBA EJGG D¥VOATf” -éubi fd,
ag b NVEVPI'ONOfB?5 éA

http://google-styleguide.googlecode.com/svn/trunk/cppguide.xml#Namespace_

$ yALIU CZ« www.chenshuo.com


http://google-styleguide.googlecode.com/svn/trunk/cppguide.xml#Namespace_Formatting

cTHaeN'S5T¥YIT

muduo/base/Timestamp.h
namespace muduo

{

Il clas¥»B 7S+ ,éE
class Timestamp : public muduo::copyable
{

/...

}s

muduo/base/Timestamp.h

muduo/base/Timestamp.cc
Il f"¥LCO9V»B 7S+ ,éEb
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

MQ CPPIMUto¥}' "¢ OBNFTQB®FY f"¥AA EJGG
©j¢T¥N'H DMBTATOF D
fii ,VIYVIA EJGIG ¥25VrTY3% EMNATAISY
¥HouyiUf oaiep*tu, €1 EJEG!A b6" 25V
rT7,2>tA¥f” yif” ~ JOi10E DPOUFYU GSFFTZOUBY
A+E*Bfiz50E€AY /Oi10Eb&a9?. Of"20 ZF¥
Z5VIT>r XXf"¥RIE™ AV?2A"BAdE™ ¥& =<Yas”
b+..f $ ¥OE~ /OM1¥ 1AF% Foo<Bar> it TIA
M ¢cl$

QVCMIPSIWBUF

aatfrn ¢ OE¥BAEJ ATauUBATHI"V QVC MM
QSJWBUW EJGAG YaA It eA

diff --git a/muduo/net/TcpClient.h b/muduo/net/TcpClient.h
--- almuduo/net/TcpClient.h
+++ b/muduo/net/TcpClient.h
@@ -37,7 +37,6 @@ class TcpClient : boost::noncopyable
void connect();
void disconnect();
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- bool retry() const;
void enableRetry() { retry_ = true; }

/Il Set connection callback.
@@ -60,6 +59,7 @@ class TcpClient : boost::noncopyable
void newConnection(int sockfd);
/1l Not thread safe, but in loop
void removeConnection(const TcpConnectionPtr& conn);
+ bool retry() const;

EventLoop* loop_;
boost::scoped_ptr<Connector> connector_; // avoid revealing Conne

V 6¥ EJGB aU retry(Mi QSIJWBSFNA9AUZ¥3%+E

9,2Aff"-&é0« public: privated $

N +BWBb GSal z alU QVC DB WORELEF b Z ARTOf
"¥clTbf1SOF « ¥oA 7 EJ@GI+°4b

EcP fi'eAEQ¥ LFZXPSE TVCTWY3aUVUJIPO

fiS~t Eg¢ EJG{®

1za ATaxi1 , fi}’s!'pu'teT AYESD
CSBODGtET diff 0.1.10.1.2-flu CSBA®PImuduo/net/EventLoop.h
LAB"¥ 5a2V]Bi SFWISINOE ATfFAOQP" 47/ ¥
LFZXPSETVCTYRIWUNUIPOS EJGG 0 CSBOD¥MI,B
" Alb
diff -rup 0.1.1/muduo/net/EventLoop.h 0.1.2/muduo/net/EventLoop.h
--- 0.1.1/muduo/net/EventLoop.h 2011-05-02 23:11:02.000000000 +08C
+++ 0.1.2/muduo/net/EventLoop.h 2011-05-02 23:12:22.000000000 +08

@@ -8,7 +8,7 @@
11

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

-/l $1d: EventLoop.h 4 2011-05-01 10:11:02Z schen $
+// $1d: EventLoop.h 5 2011-05-02 15:12:22Z schen $

#ifndef MUDUO_NET_EVENTLOOP_H
#define MUDUO_NET_EVENTLOOP_H

f"Be9F .{ f~ 3%4 $7H}VH¥SEbOq¥ *E<¥% Oq=
I C ft NFUBEBUBy¥=,i1l «%#®A'508Eq-“4 b
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HSHI@¥} i
T " x

$ y ¥C Bf["U 1szBif"¥¢l ,,@p4 K 0

Ns B/x , 8+A EM1szBAf"¥P 04 b,1 +BWB
&DMJIQFBSM 41JRYZ(H¥, Ab

LA41SBfix X5sz}'UTp"z muduo::timeDifference()
Z * BIyT~ZV> ' B¥=EA grelp” grep,?2t"] ¥
fr,ydU¥=_bfoagt|tl" I1Y,+yd y? gre¥HO B

G?A f>}'A ydU¥b
aAyY PQFSBUPS PWFGKIPBEJAGHBMHPSJUIN DPIOUBJOFS
HP" 1A std::transform@Map<Key,Vabueg>t"~ f”!

Rboy-BN aé'” HSFQzZ '87°2 hj operatorb 9"
muduo::TimeBMaB¥T operatord (% operator+() opera¥or-()
oy 44 nf” timeDifferencea(ddTim¥g()Ci3¥y?b

»1A (PPHMF 1SPUPDPMIAVGGIRSTClosiiMeog ¥
WJIJSUVBM RYO®,VJIPWDISWYBMtor® ()

TUBUJDB®BETUZMF DBTU

11 ¢ 1,£ TUBUJD@BBTUO™ dy-Bu~r~ (int*)
pBuffgr¥vrT ' A+E" grep ArA<AE~ B «, B
ADz°A¥E~ D¥75VrTh BHBOE" /Oil¥ (E"25b
¢hb

ATE" PO~ * cast°l grep/aiu?©i}’U's" SFJO
UFSQSFWAIRETY “uAu"pbt <@fBA NVEVP |

rE[ -Wold-style-¥dast°s $ TUZMF DBTUHIFP GAIlsS
zU5b

BM?! rq

AT " m™MA¥Oql y »-?Ec¢ & ¥US5bE{, " XFQ
NZYy i, EJGG CZ XPSEJGG CZIMIOFTtUS5 rq9,
B¢c+Ub
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é ATXO©i "¢t I'"HO9F¥ double g>e¥ff/

git blamesvn blaéneli?sZSTI€bAT+iB> *iaUOQq¥
SFWJT&PBAA!yl y!fB> double x = 0.0, y = 1.0, z = -1.0;
V?20¢,V Q FeBARAEO{ITHOFA M [bfi CMBMMEBTF
9a”¢ a ab

1A ¢ B>} Finl TDSP MMM 'R GVODUWJIPO
A¥ATpoA< p¥V? »o ¢cO4CbfBMO TN !¥HW P”
+z¥m™Ay i,?2h fn MQ a42!9F fnb

6“BAENY¥YTAER * Yz+ | VQEBBJF’ -24B
EJGG PRBGVART 'tOq ¢ 't}’bfuir"B H 7¥Y +
300?3% "6bAT " m™A¥y oBAAA70q EJ@®Go A7
UBYAOQ¥ TJEF CZITJEFS¥AA 7@ ¥ /0 8A EJGG

PVUQVUaA SSOT:86€AY!Z2, ¢ Ith2LA4a$afrs
rq,1 EJGG6

=EAY .Y

'061), -JOVYY Y Uad }:6 8JOEPXTQé&+<hb

$ f%ou,]¥ & 1Apollec ity BQ QM JD®BWIP O
leA%0¥ MJICSBSZA06 ,1&Y "bAT 3¥2 1 v 6
C+%A,i0’'¥sybl1Ap¥v Epu3B fi "¥ MJ C S|IBSVZ u
3 i BQQMJIDIPUJIBOV ¥ MJC®BSZ

Bfi 8¥eO0bL!Fu3BAm™o fAim™oy2?2<v OUV
SOK ¢N *=zoow<7Yb"-XUpu=@EA=1[""2 F¥m

™o VE°OVaWzb-+? 3+™ Bxnva AU 2560 1600sO
q ,FF¥m™o,?2'0f*U¥s0Oqgb f L,/F y* Flef
fio¥HO gé AU ¥KUsOqg” 1920 1200b

2T "2 F¥m™o¥< i’ 2560 1600s0q/,?ZEYT F¥%

81+$FV[?2fBfi-A¥mM™o ilp*=@ERA["F F¥e0oxsl
rol¥f% —278ix«?f< f%b € F4 Biis¥00q °o
9PpCu¥00q <"A%V3>Oq 0,Mb
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f OSEou2 b»BO2]}v O*"2F¥o¥v G1U&B#
SFMFBTBABLDNER - «8!i E pu,B AT+¥00(q,0u¥«
"ALV3>O0q,Y,8:+$

T[Tt $ f%06 °1yT #=EA¥fi%o +Y"iyo O3
1 3=EAY YZe¥©OMb

$$ ¥=EAVY,YVY CJOBSZDPNQBUWECJIB®SUDOO

qty6) CuVs>OqrZzseYpfill), aé-1 MJCSBSZ
1" TIBSFE MJCHBDZ¥ "#* BQQMJIDBUJPO CJHOSZ JOUFSGBI
r b T"d¥ "#*=9/BE $ S PLI¥Ochb

I1r=EAY,Y

3dfAcl-- 5AA 60JY @y¥BAaANUS5 open¥® flags

*"¥|"b open(2¥o™n
int open(const char *pathname, int flags);
I flag¥| u@n O_RDOOILWRQON IRDWR
DB ¥°$MQ f+Aa"," ¢ E CJUXJTFEI03'
O_RDONLY | O WRONIATFXPD-RDWRq AT" O_RDWR
7,7 (O_RDONLY | ObWHR®NLY)O_ RDOMLW R QN LRDANSR
Y A bAl,j@¢E b

*11]1 $O0yVe37C B°AuizZfiAll¥EJI$1Z2U o_-
R D O NO_YW R OGN [RBW &I f* O_RDONLY | O_WRONLY == O_R
"t°$b70fBA0Nj¢l 9,310, Cpu¥=+}’ °31¢¢"d
¥hOqi> b

YyIfISOAE=EAY , Yb ¢XUlrz¥vs>O0q Aag@g"
open(gy’rep¥ +6h0qi,?2YXUlrz¥vs>Oqgblza

fivs>0q6@” open(pathYddq 7 «?¢l fVU Oq #
Bupy b
[ fAe03u AT] TIBSFE MZO¥BRSD **hOq,o0

0q,?""0©¢ Z5,"aEXu¥=EAvV3>0q € 8"zfh
TIBSFE M¥CMBSHEBS Z
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t ATZ%}'Uu new Bar\g,%t y! news3«”, /e
Bar'bMQ AT MIJCSBSBBDWRPSBar*iYV GBDUWRSZ
T €°oRi shared _ptr<B%@rx»?1"2 sizeof(Bamn)
V?2hN%T¥Db
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" 16 ZYs 3172 EBUB NFNCFGG PFFUT % T ¥Db
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struct Point
t
int x;
inty;
}s
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class Graphics

{
virtual void drawLine(int x0, int yO, int x1, int y1);
virtual void drawLine(Point p0, Point pl);

virtual void drawRectangle(int x0, int y0, int x1, int y1);
virtual void drawRectangle(Point p0, Point pl);

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

b
fU{€ “ P'O65i1%« 1A (SBQIXDM™® a draw*{)
<¥%”N QVCMIIBQIXBLT , A T1A (SBQIMPH~ QVSF WJISUVBM

GVODWI®@Ta,*Y'O¥),b
fi (SBQIDX¥P “et Z¥% A YAfA"Ob

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

g = NULL;

»aBM0“z ;UE "toé_ "¥35pE"BSIn6) -Ré&
YMayAb

“f"Tiog¥@

[’f"Tlgg :EAY}YZEHIE"‘OBé?f ,7©C,Fb

LA4316 (SBQIRBFRAOGME” JH G=EAY _Ybf+fe
f"¥US[eA”"VU 4a@XIi¥engn

--- 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 drawlLine(int x0, int yO, int x1, int yl1);
+ wvirtual void drawlLine(double x0, double y0, double x1, double y1);
virtual void drawLine(Point p0, Point pl);

virtual void drawRectangle(int x0, int y0, int x1, int y1);

+ virtual void drawRectangle(double x0, double y0, double x1, double
virtual void drawRectangle(Point p0O, Point pl);
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virtual void drawArc(int x, inty, int r);
+ virtual void drawArc(double x, double y, double r);
virtual void drawArc(Point p, int r);

b
s $ =EAY YZe¥KA ail,?ftSb 'EU5 ¢ $
WUBCMFZAGGTFWB>" 7 PGGIFA "f"2U¥EA .. T’
c¥ f/T cBPYbagoF drawlLine(double x0, double y0O, double x

double y/i) WUB¥MPR3 MA Cu¥=EAV3 OqiE "o
¥ PGGA R ¥f b

81+;$uB0O2BO Q¥SE U-¥'f"bz JOUF SGR BF
A

--- 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 x0, int yO, int x1, int y1);
virtual void drawLine(Point p0, Point pl);

virtual void drawRectangle(int x0, int y0, int x1, int y1);
virtual void drawRectangle(Point p0O, Point pl);

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

virtual void drawLine(double x0, double y0, double x1, double y1);
virtual void drawRectangle(double x0, double y0, double x1, double
virtual void drawArc(double x, double y, double r);

tt++ o+

f1S" Q yle¥ drawlLine(double x0, double y0, double x1, doubl
fPAp,0YY¥ drawlLin&(yw B /T ¥, LbftS]H"2
B y! (SBQIJDIT$?8 *1e9 "6, MSIEITY¥ WUBCMFWGGTFU
A 1", "=EAY ¥b
6“p O»-%T¥SE f9n $0. «"¥+E
YVYyT?8Y”ZCu JOUFS&MBWDF(SBQIXBT (SBQIJDT

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

class Graphics
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virtual void drawLine(int x0, int yO, int x1, int y1);
virtual void drawLine(Point p0, Point pl);

virtual void drawRectangle(int x0, int yO, int x1, int y1);
virtual void drawRectangle(Point p0O, Point pl);

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

b

+

+class Graphics2 : public Graphics

+{

+ wusing Graphics::drawlLine;

+ using Graphics::drawRectangle;
+ using Graphics::drawArc;
+
+ // added in version 2
+ wvirtual void drawLine(double x0, double y0, double x1, double y1);
+ wvirtual void drawRectangle(double x0, double y0, double x1, double
+ virtual void drawArc(double x, double y, double r);
+}
[ YAT?2A9Fy? *116p class Graphics3 : public Gra#hics2

class Graphics4 : public GE®hifcsI,;,-E¥SEB" Q yle
¥ drawlLine(double x0, double y0, double &1E (d$8ble($BQIIDT
JOUFSBRFSYY  drawLin&W B /1é b

YV x?28Y”"ZCu JOUFS&BDEAD (SBQIJDTDMBTT
0¥ (SBQIJDALCIH?6f JOUFSIGBDFT

--- 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 x0, int y0O, int x1, int y1);
virtual void drawLine(Point p0O, Point pl1);

virtual void drawRectangle(int x0, int y0, int x1, int yl1);
virtual void drawRectangle(Point p0, Point pl);

virtual void drawArc(int x, inty, int r);
virtual void drawArc(Point p, int r);
h
+
+class Graphics?2
+{
+ wvirtual void drawlLine(int x0, int y0, int x1, int y1);
+ wvirtual void drawLine(double x0, double y0, double x1, double y1);
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virtual void drawLine(Point p0O, Point pl);

+

+

+ wvirtual void drawRectangle(int x0, int y0, int x1, int y1);

+ virtual void drawRectangle(double x0, double y0, double x1, double
+ virtual void drawRectangle(Point p0, Point pl);
+
+
+
+

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

+};

+

+// LCls" xuog?d

+class Graphicslmpl : public Graphics, // version 1

+ public Graphics2, // version 2

+{

+ /..

+};
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sizeof(Graphics) == sizeof(Graphhics::Impl*)

graphics.h

class Graphics

public:
Graphics(); // outline ctor
~Graphics(); // outline dtor

void drawLine(int x0, int y0, int x1, int y1);
void drawLine(Point p0, Point p1);

void drawRectangle(int x0, int yO, int x1, int yl);
void drawRectangle(Point p0, Point p1);

QINOMPJIOUFS UP INQMEANFOUBUJPO
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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

o¥LCIU@" 2 GPSXBSE (SBQIJDT fNSM ¢
TP ENIM¥6)B MAD

graphics.cc
#include <graphics.h>

class Graphics::Impl

public:

void drawlLine(int x0, int y0, int x1, int y1);
void drawLine(Point p0, Point p1);

void drawRectangle(int x0, int y0O, int x1, int y1);
void drawRectangle(Point p0, Point pl);

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

}s

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

raphics::~Graphics()

o —

void Graphics::drawlLine(int x0, int y0, int x1, int y1)

impl->drawLine(x0, y0, x1, y1);

}

void Graphics::drawlLine(Point p0, Point p1)
{

impl->drawlLine(p0, p1);

}

/...

graphics.cc
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--- old/graphics.h 2011-03-12 15:34:06.000000000 +0800
+++ new/graphics.h 2011-03-12 15:14:12.000000000 +0800
@@ -7,19 +7,22 @@

class Graphics

public:
Graphics(); // outline ctor
~Graphics(); // outline dtor

void drawLine(int x0, int yO, int x1, int y1);
+ void drawlLine(double x0, double y0, double x1, double y1);
void drawLine(Point p0O, Point pl);

void drawRectangle(int x0, int y0, int x1, int y1);
+ void drawRectangle(double x0, double y0, double x1, double y1);
void drawRectangle(Point p0, Point pl);

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

private:
class Impl;
boost::scoped_ptr<impl> impl;

};

-a LCcOqUO9F GPSXBSB,04E=EAY Y y19F
OPO WIBPYEM¥V3>Oqb

--- 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 x0, int yO, int x1, int y1);

+ void drawlLine(double x0, double y0, double x1, double y1);
void drawLine(Point p0, Point pl);

void drawRectangle(int x0, int y0O, int x1, int y1);
+ void drawRectangle(double x0, double y0, double x1, double y1);
void drawRectangle(Point p0, Point pl);

void drawArc(int x, inty, intr);
+ void drawArc(double x, double y, double r);
void drawArc(Point p, int r);
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}s

Graphics::Graphics()
impl(new Impl)

raphics::~Graphics()

~~ 0 —

void Graphics::drawlLine(int x0, int y0, int x1, int y1)

impl->drawLine(x0, y0, x1, y1);

}

+void Graphics::drawlLine(double x0, double y0, double x1, double y1)
+{

+ impl->drawLine(x0, y0, x1, y1);

+}

+

void Graphics::drawlLine(Point p0O, Point p1)

impl->drawLine(p0, pl);
}
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[ CPPTU GV,ODRBPO JOE

fEOcC¥lexX"0& " ¥?28U~BH7/ €u/,Y p7
10 boost::functidmost::bind'ff/ FQ,” 7/b
boost::functidmoost::bixd,£ TUE pSsS» $ YKo
UE¥Y? AP, ¢ M $ O¥!9ZT [#< AY¥I*ZThb

A4DPUU  FZRSTGFDUJWF $ >»SE HE4&Z | boost::function
, boost:bijjdf"¥SE fU &1-P"¥Esb

fEOcenl * *684lAn7Se NVEVP[Oc¥eéeobC
¥}'put,«b6nOadu GVODUJP®+CJIQE ui +AUSvV
I¥0lAd “p
o
boost::function$ U¥ EFMFHBUFO ...f” “716f”b
" bind) AT6f"pz A ° H alez B DMPTY DR

A
class Foo
public:
void methodA();
void methodInt(int a);

H
class Bar

public:

void methodB();
H

boost::function<void()df1{RV"

Foo foo;

IlUUuQ CMPH DTEO OFU NZBO BSDIJWF BTQY
IlUUQ CMPH DTEO OFU NZBO BSDIJWF BTQY
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fl = boost::bind(&Foo::methodA, &foo0);
f1(); //8" foo.methodA();

Bar bar;

fl = boost::bind(&Bar::methodB, &bar);
f1(); //3" bar.methodB();

fl1 = boost::bind(&Foo::methodInt, &foo, 42);
f1(); //@" foo.methodInt(42);

boost::function<void(int)> f2} fRint
f2 = boost::bind(&Foo::methodInt, &foo, _1);
f2(53); /I®@" foo.methodInt(53);

ATAp boost::bihd boost::functibi,” 7p bind
O]BAEY¥,] "V] EFMFHBJ¥EC V7LC,]¥>1p NZBO
O eclix b

NY20¥eY

ie0¥19,«%OP " €{Y,AL¥KA Ot 7?26"»=<¥B

OO0t K<Ot¥"TibATBfifiaoKA P"€AYV # DMBBT
*14$0f "BA&Y¥!9b,F¥" ", $ MfA%olUNfLS¥b
e LAo
E? 00!9

BA S5ISFBECBTEDMBTT Thread::ruaf) " A%S
3Bi EFSJWFE-PMBUTAMRA%LU¥ABOLRA <Bii Thre¥&3ED

¢A +BWBThread cldpfl b

EA ATBA DMBAZA NFUIPE @n,]J¥LAT3> Gnae
IFMQFS DMBBT FOO U$b

. CPPTU GWO®DUJIPO

7 Thred®nd 8E /[f7os $BMMBOMH L°34
BiAi $BMMBCMWMMB z Thredd g~ Thread::stafrV() +BWB
Thre@Wd[ft" .A£EBi Runnablbe $ ¥ Thredf0fBO"E
[f7 ¥ N EFMFHBUF 5I$BFE)B)E&UBtS§U93}d]fO"Eb
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/1 Bid ¢
class Thread

public:

boost::funct¥oimhread cla'$s

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

Thread(ThreadCallback cb) : ¢cb_(cbh)

{}
void start()

/* some magic to call run() in

}

private:
void run()

cb_();

ThreadCallback cb_;
...

h

p-
class Foo,?17?0

public:
void runinThread();
void runinAnotherThread(int)

}s

Foo foo;

Thread threadl(boost::bind(&Foo
Thread thread2(boost::bind(&Foo0
threadl.start();

thread2.start();

©Zo

[ boost::funcflibm
KA ©° 16f"¥e” RIE"TUKADP€
NetSerwer °1

main(QU € ¥zB

new created thread */

:runinThread, &foo));
:runinAnotherThread, &foo, 43));

NetServer cl®SE€APO...E™ ¥

EchoSerwixck, ©j
fivatie Y b

class Connection;
class NetServer
$

yAaLIU CZ«
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public:
typedef boost::function<void (Connection*)> ConnectionCallback;
typedef boost::function<void (Connection?*,

const void*,

int len)> MessageCallback;

NetServer(uintl6_t port);

~NetServer();
void registerConnectionCallback(const ConnectionCallback&);

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

private:
/...
H

network library

user code

class EchoService

public:
/I ™t NetServer::sendM@ésSsage
typedef boost::function<void(Connection*,
const void*,
int)> SendMessageCallback;

EchoService(const SendMessageCallback& sendMsgChb)
: sendMessageCb_(sendMshhp&dgt//function

{}

/I ™t NetServer::Message¥€d&llback
void onMessage(Connection* conn, const void* buf, int size)

printf(OReceived Msg from Connection %d: %.*s\nO,
conn->id(), size, (const char*)buf);
sendMessageCb_(conn, buf, size); // echo back

}

/Il ™t NetServer::Connection®allback
void onConnection(Connection* conn)

printf(OConnection from %s:%d is %s\nO,
conn->ipAddr(),
conn->port(),
conn->connected() ? OUPO : ODOWNO);

}

private:
SendMessageCallback sendMessageCb_;

}s
/10 Y¥~a UotqlO VY
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int main()

NetServer server(7);

EchoService echo(bind(&NetServer::sendMessage, &server, _1,

server.registerMessageCallback(
bind(&EchoService::onMessage, &echo, _1, 2, _3));

server.registerConnectionCallback(
bind(&EchoService::onConnection, &echo, _1));

server.run();

user code
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ATAy?2?26 *1461n?6 boost::noncopydmlest::enable_-
shared _from/BEis CMBIKZ enable_shared_frolnC_tlhii %5
tT¥ "iIgH¥6"b

eA *0 .VMUJQMFNY'd/pu,]¥wiLC KY ¥ TFMFDU
104*¥ QPMMIJOWYFQPMMFF#4UW RVF®® ""%¢ §?29>
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boost::functpd 1A

[l +723£ 97
class Penguin

public:
void run();
void swim();

h

[] o“2f 972
class Sparrow

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

b

/I [ boost::functTdng

typedef boost::function<void()> FlyCallback;
typedef boost::function<void()> RunCallback;
typedef boost::function<void()> SwimCallback;
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// Bn; "z run9”z fly ¥Z2v¥, class
class Foo

public:

Foo(FlyCallback flyCbh, RunCallback runChb)
: flyCb_(flyCb), runCb_(runChb)

{}

private:
FlyCallback flyChbh_;
RunCallback runCb_;

h

/]l Bfi;" z run9”z swiZ¥% class
class Bar

public:

Bar(SwimCallback swimChb, RunCallback runChb)
swimCb_(swimCb), runCb_(runChb)

{}

private:

SwimCallback swimCb_;
RunCallback runCb_;

}s

int main()

Sparrow s;

Penguin p;

I ¥Y Fod " Barl +b

Foo foo(bind(&Sparrow::fly, &s), bind(&Sparrow::run, &s));
Bar bar(bind(&Penguin::swim, &p), bind(&Penguin::run, &p));

Ka V¥ $O0yAa

{"|e"¥"EDA”

KioTee”23"1¥ b 2 .BUUIFX8IMURGGIJDJFOU *OUFHFS
4USJOH $POWFQSTUPOTO¥FO-) ¢ "Bfi é¥ EJHIBB
C U D¥H Hq =EA€'¥2pe”VUSY, éb}' vVAA/
UV

IlUUQ TZOFTJT DPN BV QVEMNIDWBIFOROTNM
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const char* convert(char buf[], int value)
{
static char digits[19] =
{9, 8, 7, 6, 5, 4, 3, 2, 1,
o, 1, 2, 3, 4, 5, 6, 7, 8, 9 };
static const char* zero = digits + 9;_ //Qero
/l works for -2147483648 .. 2147483647

int i = value;

char* p = buf;

do {
I/l Isd - least significant digit
int Isd =i % 10; //M8H, O
i /= 10; I~ el | |e$
*p++ = zero[lsd]{S¥W?1u

} while (i '= 0);

if (value < 0) {
*pr+ = -

}

*p = \0 ;

std::reverse(buf, p);
return p; // p - buod"E

}
f e ¥}’ CJUYOY| 0"rZ'¥ V 7
bVI[jt JUPBeILC ék¥S sAb
7fz} &4+l H6 BfAiPnu $5SBQT BOEWIUGBMMT
fz $0yi¥e"E ol @ T’iu¥HO 2T~

JNQMFNFOUBUXPO EFGJOFE

gunra AT Na EG~ce”

intqg=m/ d;

intr=m % d;

*1 $0y° £ m=q d+rbAT NaE'Tpp” *t R, S¥zp|~"
®LC%Cc¥b1A ( 13)/4=( 3) ( 13)4=( 4) O"TE¥bAT."2B
OLC **f DB} up y'lu (1) 10=9 bop _ lce }
"E?ZEyTDb

! kbffiU5 auil Blb

© ?/ z¥Bze{A9uM]¥= http://www.literateprogramming.coem/ctraps.pdf
«b
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http://gcc.gnu.org/onlinedocs/gcc/Integers-implementation.html
http://msdn.microsoft.com/en-us/library/eayc4fzk.aspx
http://java.sun.com/docs/books/jls/third_edition/html/expressions.htmI#15.17.
http://msdn.microsoft.com/en-us/vcsharp/aa336809.aspx
http://docs.python.org/reference/expressions.html#binary-arithmetic-operatior
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3VCZ3VCEOYymM Apiu2 ,Vo¥m 229~ pik|oeb 51F
RVPUJFOU JT SPVOEFE UPXBSE JOGJOJUZ

1IFSM1FSW 2, e@A”"Y9@"E 1[AufiiU5hb 1F ¥ |
@?5D 1ZUIPO 3B&E

V1yi use integpW,?6¢M @2T €Ab
print -10 % 3; // => 2

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

-VB -VBE8Ap®e"E” "EBp¢eA”YD yN, # ¥|eUS5b
VIA ®""E¥|eU5 Oyst i”e —Oy4N~ "M»

¥ $§ $ Y +BWB5$¢6BfA"«b;- 1ZUIRO3VCiE " $LC
¥ &~ @?5»17B8 *1A¢?V}'isZ£ b
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J@EJWNPE

python/tags/r266/Objects/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 */

}s

static enum divmod_result

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

{

long xdivy, xmody;

if (y ==20) {

http://www.ruby-doc.org/docs/ProgrammingRuby/html/ref_c_numeric.htmlI#Num
http://perldoc.perl.org/perlop.html#Multiplicative-Operators

http://svn.python.org/view/python/tags/r266/Objects/intobject.c?view=markup
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PyErr_SetString(PyExc_ZeroDivisionError,
Ointeger division or modulo by zeroO);
return DIVMOD_ERROR;

/* (-sys.maxint-1)/-1 is the only overflow case. */
if (y == -1 && UNARY_NEG_WOULD_OVERFLOW(x))
return DIVMOD_OVERFLOW,
xdivy = x [ y;
/* xdiv*y 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 * y);
/* 1f 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) < 0) /* i.e. and signs differ */) {
xmody += vy;
--xdivy;
assert(xmody && ((y » xmody) >= 0));

E I I R

}

*p_xdivy = xdivy;
*p_xmody = xmody;
return DIVMOD _OK;

}
python/tags/r266/Objects/intobject.c
yizf } .Aln CJBn fAa+yff
ZavuBUbjcl UNARY_NEG_WOULLD_OMBRALAY$ ¥yd9~
aB b

python/tags/r266/0Objects/intobject.c
/* Integer overflow checking for unary negation: on a 2 s-complement
* 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 sighed overflow case), and some compilers car
* So we cast x to unsigned long first. However, then other compilers
* warn about applying unary minus to an unsigned operand. Hence th
* weird 00-0.
*/
#define UNARY_NEG_WOULD_OVERFLOW/(x) \

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

python/tags/r266/Objects/intobject.c
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python/tags/r266/Objects/intobject.c

/*

Integer overflow checking for * is painful: Python tried a couple ways
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 i*2**n for
some integer i).

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 lo
info, and even on a sizeof(long)==4 box, the multiplication can lose in
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 doub
product are correct.

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

*/

static PyObject *
int. mul(PyObject *v, PyObject *w)

{
long a, b;
long longprod; /* a*b in native long arithmetic */
double doubled_longprod; /* (double)longprod */
double doubleprod; /* (double)a * (double)b */

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 Pylnt_FromLong(longprod);

/* Somebody somewhere lost info. Close enough, or way off? Note
that a !'= 0 and b !'= 0 (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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const double diff = doubled_longprod - doubleprod;
const double absdiff = diff >= 0.0 ? diff : -diff;
const double absprod = doubleprod >= 0.0 ? doubleprod :
-doubleprod;
/* absdiff/labsprod <= 1/32 iff
32 * absdiff <= absprod -- 5 good bits is Oclose enoughO */
if (32.0 * absdiff <= absprod)
return Pylnt_FromLong(longprod);
else
return PyLong_Type.tp_as_number->nb_multiply(v, w);

python/tags/r266/Objects/intobject.c

3VCE}'1 yBt LAHWIA?2s2 fA Q ¥LC
fixdivmo @b

ruby/tags/vl_8_7_334/numeric.c
static void
fixdivmod(x, y, divp, modp)

long x, y;

long *divp, *modp;

long div, mod;

if (y ==0) rb_num_zerodiv();
if (y <0){
if (x < 0)
div = -x [ -y;
else
div = - (x I -y);
}
else {
if (x < 0)
div = - (-x 1vy);
else
div = x [/ y;
}
mod = x - div*y;
if ((mod <0 && y > 0) || (mod >0 && y < 0)) {
mod += vy;
div -= 1;

}
if (divp) *divp = div;
if (modp) *modp = mod,;

ruby/tags/vl_8_7_334/numeric.c

yiz 3VCE 'JYOVA"¥VUSY1 3EI CJUBEC n ¥V
?2b

http://svn.ruby-lang.org/cgi-bin/viewvc.cgi/tags/vl_8_7_334/numeric.c?view=r
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Version 1

/I i'B "TWM EbD A" z}’
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

fA}'b °a Apo©..U'¥/Fb
JOVITHOT7S p!?d ,P""HM ED fA"¥+E "0,"
"HM EBD A"p HPPHRIEZ2“ Ocb/6"BAA~¥LC

Version 2
/I A'="s GED A" ®}
void reverse_by_xor(char* str, int n)
{
/Il WARNING: BAD code
char* begin = str;
char* end = str + n - 1;
while (begin < end) {
*begin *= *end;
*end "= *begin;
*begin ~"= *end;
++begin;
--end;

Version 2

SBtVH¥S€¥ « platfsU "BiM «8Bfi3«¥b
W 62fi% s=ybfnr, ¥ A fU,ié

fiill¥o/Fp C}¥ ©°6+m &a.AEPAVYU,V?1
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1"9,2«8=i yliwWM UNGEOSA7iI 2pgl}
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*begin ~= *end;
*end "= *begin;
*begin ~= *end;

1B

*begin ~= *end "= *begin *= *end; // WRONG

f+AvuUS5 6sAAcl¥>!? VOEFGJOFE ORI6 WSO 1
BAM ¥'° ,MBQ ~ x = x+H+0} 0rAcl>tb $0yU
Au'H?5 £f OE~"ON¥b AOyp= 40 ‘Ajx A
BAO V?, Bi% A h 4 fUP ,U ¥Veb

f,"BiAi ' aO2¥/F °6 A A}'Db

J 371fAU5 $ upet¥3Eii@” 45-U¥ std::reverse()
f'obpl, @ f76pu7g fO,+~ A¥ C ¥Ir 60
std::reverspQetf’17=627 37 Y¥2aAgl}' ,of"

BpB"yb

- - Version 3
I A'g ~ std::reverAgBiuw 2E}’
void reverse_by_std(char* str, int n)
{

std::reverse(str, str + n);
}
Version 3
Ir 6sY3TIt}’

i °Alr 31¥81}'%—-" 3A%%>1¥BfAixim E S
£,121A7¥8& "¥31@ fA°"BHB!¥tMb|YD —qUa0 |

($$ YuBAIrPA&AE] -WsequenceMoaftdp b
n luuQ HDD HOV PSH CVH[JMMB TIPX@CVH DHJ JE
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r ffV26MAbx1¥ ALI1A'BlA'=y 7"A..?2CfAY
Lb,10% HVFITTo© CFODINBSL
H i’ Ire” -02 -march=c¥re2] 0OVdb

in'B A'Blr¥gl}' A

.L3:
movzbl (%edx), %ecx
movzbl (%eax), %ebx
movb %bl, (Y%edx)

movb %cl, (%eax)
incl % edx

decl % e ax

cmpl Y%eax, edx
ib .L3

4" $0yJIrB/

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

L3:
cl = *edx; //
bl = *eax; //

*edx = bl; ¢/

*eax = cl; ¢/

++edx;

--eax;

if (edx < eax) goto L3;

B e« "HM ApuP =i 0 7i U>ibIln-7)i>,
DBD¥R TWBHO 9°? a A0u3>s>b
i'=

L9:

movzbl (%edx), %ecx
xorb (%eax), %cl
movb %cl, (%eax)

xorb (Y%edx), %cl
movb %cl, (%edx)
decl % e dx

xorb %cl, (%oeax)
incl %eax

cmpl Y%edx, %eax
ib .L9
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$0yJdr

/l 20b-éB"

cl = *edx; /1
cl "= *eax; Ik
*eax = cl; ¢/
cl "= *edx; Ik
*edx = cl; ¢/
--edx;

*eax "= cl; /e s
++eax;

if (eax < edx) goto L9;

BB @+3Qs H-7b-7 ,Bgiims E~fUs ALO1
"HM fila, y!iAH 7072 -6BH-7¥9@2T AEi>

35b

A'@  3T¥}’'DA'BB"yb

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

movb %bl, (Y%eax)
movb %cl, (%edx)
incl % eax

.L23:
decl % e d x
cmpl %edx, %eax
ib .L21

fadal ,1Xx'—12A 9,1® Ir ¥?2ib1¢C ¥lIr

U R fUuBA,p¥°

#KBSOF 4USPWTUSINQF NZ DPEF UP CF FMFHBOU BOE FGGJDJ
CFTUSBJHIUGPSXBSE UP NBLFJUIBSEGPSCVHTUPIJEF UIFEJ
OBODF FSSPSIBOEMJOHDPNQMFUFBDDPSEJOHUPBOBSUJDV
PQUJNBM TP BT OPU WINBU F NQR IFFPRMWMATTEZ XJUI VOQSJODJQMFI
UJPOBMFBO DPEF EPFT PIOFbUAIY Ortil X BMM; v

O3u®©¢ p3© adoa E27,Ur¥}'b}’'t <'°0©
" JEJ4[..Y D h G 1" P-L¢g»t [ OF I{BI:

http://www.linux-kongress.org/2009/slides/compiler_survey_felix_von_leitner.

http://www.china-pub.com/196266
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-1)@tt pff Y?@nAoiKa 8o,°Y!L@id5¥%¥2A
VOQSJODJQMFE P Q@UBWIBHAROTSzBqY Ip

fcfur #KBAGFEAPS5¥2A A6'602A0, b} ¥b

YAn1l¥b
111 ¥} Bgegy
4-BE O ZUR"¥"E @ » « 1, B Ue” 13
"1¥}'bf"Q 90BAe™"| ¥ ,,A”béé[llr 60"BH
DIVE- 7Y@ L=31¥}'74avuBU
.L2:
movl $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
movl %ebx, %edx
movl %eax, %ebx

movzbl (%edi,%edx), %eax
movb Y%al, (Y%esi)

addl $1, %esi

testl %ebx, %ebx

jne .L2

BHDIV7$9D7T EYH-7 Ir ,~10 A—pdybfU&a, W%
3dz,~81@¥ '+~~U"E DOE "§"Y@b I C BAf
" pi EA~r Y ©¢ (283+3)5 b

C})? OE @,FhEB"y 1"EyBA” )P- Ir 3
Tf"¥}' "u@®¥b M- A¥*Tuf%!9LIv °© VA..S
NJDSP CFODINBSETIOHB '-UH¥” cfpuAVH b

H' €u  )BDLFS T %FIEIHUWri%¥ivy ZU v f
OI@IF » c Efe”"E ¥"Eba,0U€TA?ET¥/F< 2
AOY'T EN"aM+Clir ¥TEMOft/IF¥ 316t @P"f

http://www.china-pub.com/18801
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t/FY4U31}'¥E bC XU, r*fifAglu?2uclr ¥H}
b

.BSL$ $I1V $BEBEMAMcu 5IFi$JT &GGJIJDJFOUw -BOHVBHF 'B
¥A4A4dE!]

.BLIOHSFBMBQQMJDBUJPOTSVO SFBMMZGBTUJT T TPNFL
UIFIFMQ PG B DPNQJMFS .PEFSO BSDIJUFDUVSFT IBWF S
XIFSF QFPQMF DBO U DPEF FGGFDUJWFMZ JO BTTFNCMFS |
UIF PSEFS PG UXP JOEFQFOEFOU JOTUSVDUJPOT DBO IBWF
POQFSGPSNBODFJOBNPEFSONBDIJOF BOEUIFDPOTUSB.
UP PQUJIJNJ[FGPSBSFKVTUNPSFDPNQMJIJDBUFE UIBO QFPQ|
XJUl

4P GPS NPEFSOXZJWIFNHBO FGGJDJFOU QSPHSBNJT TPS
TIJ@IFIVNBO OFFET UP DBSFGVM DIPPTF BMHPSJUINT UIF
QPTTJCMZ EP UIBU "OE UIF NBDIJOF OFFET UP DBSFGVMM?7
UJPO PSEFSJOH QJQFMJOF DPOTUSBJOUT NFNPSZ GFUDI
UPHFUIFS DBO CVIME SFBMMZ GBTU TZTUFNT #VU UIF UXP
EFOUIFIVNBOOFFETUPFYQSFTTUIFBMHPSJUINJOBXBZ UII
UPVOEFSTUBOE JU XFMM FOPVHIUP CFBCMF UP SFBMMZ PC

Ka a4 $ ObLA11-BAOIEAY¥ PiA%b $Oy¥f”
207

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

—EAMITUOE $ V[ {dE~ d+"¥f” dYLC f
"UH¥}'D $M]b

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

8'LOP}'3n EAf"¥3npHOMNZYT Ir ?2CE ¥
E"31yI@Eb™ $ O'-"p¥ a’P",6pU5b

http://scienceblogs.com/goodmath/2006/11/the_c_is_efficient_language_fa.ph
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c« UsSfTR%Y¥1TAiBOkv BOI;U ztiok sfTh
%72 1¥2EA z0 61"EAbE" tff/ tiOk " pA
1¥ Ok GBIMEESHHO-Ax1 1A

t 7?2i%"dH E SFBE XSRUFEIQ® pV?2~rHee;
HV2AHe Ej , " Db
t 7?0Z0¥HO E XSJURI &1*1@ Zi“ 76xab
t 7?70Z0¥HO E18=n TFMG DPOO@EDUWU3RPO HFUTPDL
OBNF, HFUQFFSOBNP16a -2 7-b
t 7?0Z0¥HO E'! FQIFNFSBVPQPBRPOOFRU EAGAIN
"Hp b
t Z HFUIPTUCZ@®BAIR!Y¥ ], tioko 3¥ %/4 TFSWFS
{Ypvaib
ft UFTU DBBF-047¥% UFTU IBSOKTTti©k £ bC
¥U5~ A... NPDEt"df"$ €D A2 A...U "df"¥G y &
730i%I1$
"df"¥G VA
UO (Y ¥\EV <>B€» «| TES yolo% MJOL TFBN
7zV[2%al¥U5b6*" 4UBDL OWRBGEMNBX U992 +0
SEb
ATAY% o I«¥HOUINn VOKY *1" 7 &¥ IBDin

alvV[V!9 2% G yAYU5bfU4 fiz~b

http://blog.csdn.net/Solstice/archive/2011/04/25/6359748.aspx
http://stackoverflow.com/questions/2924440/advice-on-mocking-system-calls
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n

B e+ .d¥&_ “¥mE 10 >U¥ppcLCy/EDIDbL-+B

4ZTUFN JO UFRSGB T POQRMMRABHFBEKSJUPP O GFDIGE

MITUFEDD&QBUIPT UOBANFQ FF S GIFENA P D LO@BMN &d ™"~

f

Bab-2 }'U,1°0@" PQFOTA"@" 4ZTUFN JOTUB®DF
"1'6TUeAfES 4ZTUFN JOWRSGBOFRAmM-b «1

iOk¥HO© Ufn TIJOHMFUPOIBOAWB OMNP DL PCKRIPUE

o

O FSSPSWDPEF

= «7Iru you¥ppgbyiz »BOSET >u y~ AL

¥ yIAY%V3ZP°6 2B JNQMFNFOUB W}NG P ECKFDU
¥}IN»-pt,’b L 8"d@"1 Y "f"fA7gV-{,9b

alV[*BA TZTUFN OBNFO®QBDRI SFBE XSJU®0

Y7 —a DOqU 26 <"d¥"df” SFBE XSJ@®b

namespace sockets

{

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

}

int sockets::connect(int sockfd, const struct sockaddr_in& addr)

{

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

}

H fi1B2WaoY GV[ I+1{OKk¥HOTIm—- yoal¥

TUWLC [rZ9DLC¥"¥

int sockets::connect(int sockfd, const struct sockaddr_in& addr)

{
errno = EAGAIN;

return -1;

PQFC

muduo/net/SocketsOps.h

muduo/net/SocketsOps.h

muduo/net/SocketsOps.cc

muduo/net/SocketsOps.cc

MockSocketsOps.cc

}
MockSocketsOps.cc
$ BfAn%k°?uBhn NBJOEg 1[150Uf/%ST MJCSBS&iZ
©k}'yafn MJC ®BRIBi NZOFUDBU |- $ +tTiok a
1UA-1 ts MJCSBSEBJO+OqsY” NZOFUD,BWN BIDb DD

$
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IroYRA%L¥HO

g++ main.cc mynetcat.cc SocketsOps.cc -0 mynetcat

IrtiOKkHf1e
g++ test.cc mynetcat.cc MockSocketsOps.cc -0 test
[ "Ket¥eo L=7?iV][z TUWYC+<vBt 1A0 |,
]¥ UFTURBT¥p b
»=QOSEi3 "2 f" }’e Y91 e+ ©°"- TPDLFV®
eAc ALY} U TPDLFUT DPOOBDU GE BEES
NVEVRIAuti©ok °r¢g= ft TUMCT
OBNFTQ®&DF, A, +>¥ 4aIV[UHuU72U@F¥f”
7,7¢T0Y¥hOqgbfon] OPO NFNCFS O POt GSLPRAD E
[ OSEiuBiz) '° NPD&Il¥ts} bATAY" 2
42-JUF#FSLFMFAHZ2868'10q"d¥»@Z0 *14l¥ 4ZTUFN
JOUFSGBDIUFN OBNRRQ@BDHAI Z0 ¥ PQFaDMPTaFSFBEa

XSJUur"dgd" b

yoUCE MJOL TFBN

ATA% B7SI'¥HOAUINTiOk *1»%A ...y A& NP D'Ld
ad7; %

e»=0OSEXU6 sA *irP~ MJOL THFBNGED

1Z21 p DPOOFDU*t4l t1iOki%ULCBAil-¥
DPOOFRDUI{A ] ¥"df’b yo¥H®© MJOBES." &
i1-cl¥f"b f 1yyarié¥ ATA4ayyo 6 NVMUJQMF
EFGJOPpWIRPQ "ff/ MJCIYyo¥b

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

const struct sockaddr *addr,

socklen_t addrlen);
connect_func_t connect_func = dilsym(RTDL_NEXT, OconnectO);
bool mock_connect;
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int mock_connect_errno;

/l mock connect

extern OCO int connect(int sockfd,
const struct sockaddr *addr,
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)
ATA%T¥1@" connect@2)r$ all-¥ NP Ddonnect(®)?
@ connect(Y56 CiK%Bbt ],fOff ai- disym(RTDL_-
NEXT, Oconngctconnect(2f"¥iL1Y] -3aYVI"- & DPOOFDU@
GVAOD fib

e0 ;PP,FFQ¥4$ DMJFOU MJCSBSZ

iPP,FFQFSDMJIJFOU MICSBSZIOL THBNTOK }'n
http://svn.apache.org/repos/asf/zookeeper/tags/release-3.3.3/src/c/tests/LibCMc

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

0SE

4AUBDL OWHNOMPABASE V[ZL19DiyoU¥f” '
P" ME oXSBQ O-Uaa“b# fU, b

man Id(1)

--wrap=symbol
Use a wrapper function for symbol. Any undefined reference to
symbol will be resolved to O__wrap_symbolO. Any undefined
reference to O__real_symbolO will be resolved to symbol.

This can be used to provide a wrapper for a system function. Th

wrapper function should be called O__wrap_symbolO. If it wishe.
call the system function, it should call O__real_symbolO.

$ yALIU CZ« www.chenshuo.com


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

tiokl NPDLW@"

Here is a trivial example:

void *
__wrap_malloc (size_t c)

printf (Omalloc called with %zu\nO, c);
return __real_malloc (c);

}

If you link other code with this file using --wrap malloc, then all
calls to OmallocO will call the function O__wrap_mallocO instead
The call to O__real_mallocO in O__wrap_mallocO will call the rez
OmallocO function.

You may wish to provide a O__real_mallocO function as well, so
links without the --wrap option will succeed. |If you do this, you

should not put the definition of O__real_mallocO in the same file
as O__wrap_mallocO; if you do, the assembler may resolve the c:
before the linker has a chance to wrap it to OmallocO.

man Id(1)

»B7Z $ o

-JOLTHB& ¢»0Z $ o

1Z2 3 i $ov 4 'JMF DMEBFR DMBTP " f
" Al{EYV TVC DMBEFENLIE NPDLP®KFDU

File.h
class File : boost::noncopyable

public:
File(const char* filename);
~File();

int readn(void* data, int len);

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

private:

h

File.h

AT311"7  'JMF D¥FBAIFTiOk *14aiV[1l-¢l 16
f"¥LC f"V[yA©..41X1¥2Thb

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

{
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return -1;

}

MockFile.cc

fASE 1yo~rV>¥ 4ayo6 pballiz z4 tiok¥
Tyo 11&V=+'Y1-IrBifb

+BWRE»¥SE DMBTTWQBAI1-¥ TUVC&®B$LC
MJOL BFBN+BWBy}@ “ "a" MJOL TFIBING /&b

JPTUS¥BB® K

'O61ln Y -JOWM ,IntUG¥VM=zY 9,InS=

A J OE~1ln CJU CMY Vb O] TUEJP $0y¥
scanf/printiTA{&£{ f"b'O4#o0 $O0yp “of”,L
Avety -¥A -JOVYHDD HFKBEID ,0¥ 8LC 9V[atl
ATt 104*9 ¥LCb'Oyiusolf DEp,o $ DeEp=
€cl,]b

$ JPTUSEYBNT A7 DEUBRZLY 7>{/£{ k 14
TL¥["T" "z JPTUSFBMUUIY% '1 JPTUSYWBNMD
NBOJQVNBWPB JPTUSFBNO"4 BAV"ZY¥E "% t¥
*0 A EraY  O6FE MPDBMBLIEFE b eii!9™ ,=
X "E?0¥2 9“@EX Y?Zé+i Ab JPTUSEBN"I¥

")dEpK INg&AV B UiL ,’ b

TUBTR{&E{ ¥EA

In b€,9z
AAI&f et¥{E{} f" $0y.bD¥ 'Uéb
#include <stdio.h>

int main()

int i;
short s;
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float f;
double d;
char name[80];

scanf(O%d %hd %f %If %sO, &i, &s, &f, &d, name);

printf(0O%d %d %f %f %s\nO, i, s, f, d, name);
}
yiz 1
t {£,{ "¥1T3"1,B"b{AE TIPIU %hd - % o /£
EPVCMF%If{ ~ %lh
t {A£¥",dBb ¢ iasafadoM . E scanfHO 1|19
7 ¢37"F name,"|19b
EV[KkBKA.."+ A_DP7SDIfi¥ P€3d & H a3y
#7.%f" ce"H¥E™ D f"@"\¥=if - -E¥i
| 3""F|A13"-E©© ATB7S3d,b °za0b3o0f
"?c¢m
t 1 un ¥2Bb é¥e0 £ nam@eHOAu-gvl fA° $
OyIfi¥LtPO¥61Y+b«¥% B7SU<@Z'¥SE Ec¢!i
p ¥ 8b

Z2’7%t¥SEA #KBSOF 4USRVIABS\OWOH 4UBOEBSE $ BTB/F
-BOHYVBHIF

int main()

{

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

char fmt[10];

sprintf(fmt, 0% % %dsO, max_name - 1);
scanf(fmt, name);

printf(0%s\nO, name);

}

fily ITA3"1¥SEcf+4_ De€3db
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%tY TFDVSJUZ

$0y¥%LtTYUSIE+MY, <W¥Vi $ 9F snprintf@
2 c{ T uvi¥f” { Ze¥%tYU5XUnz3% {£Z&»
-AppvEZ T1LA%61-Tmb

InBfiet¥li® vOq S {£ AB>3"1 >¥E .’

¢cha?Ceée—-Au'n $0yS of”?>1fA© "di1-im SPMM

ZPVS PKO

n5 gets()p ¥ y',?2-¢cl U¥E b

Q fgets(QuUSbA?-¢ci U¥E T[*"%T¥bE ALA
T¢!BAE ¥Kv ™ f,i@5"1po>¥E ,'¢h6* A%IE

fgets(?, i3«btlt1$InBAOq¥=" fi3«¥3”
1 OChen\000$hive @ \0 3 AT"  fgets(Yy | zw A
...©j O\0OOSHUdE¥Bts$8e strlen(OR{ 70:A371U0
Ap \n 37Db

Ka V[~ HMXC® getline(B8)Y |,¢cE¥o>pbfif"?
2')YP00ff ,VARI¥A" mallocg¥¥=i 1pgd" 1- free®

E"%t UZQF TBGFUZ

AT printf(¥e”«"E™" JQWP@BAE"™ *1 printf(¥iT

A371“ NepENAT"E~"~r"dhOqU UZQFEKFGS$
ATFEX A%i- printf(Yut°¥% F?B A /éftE~%"
0%dO O%IdOIYBAN{OSF¥E4NZ]IHY CJU Cclus$

t clockbf” clock(¥RIiE™

t devbtf* mknod¥3)JE~

t in_addain_portof* TUS¥ddkaddr¥iihmE”
t nfdsbtf* poll(2y+"E~

t off bf" Iseek(Z)"E~ +P¥" fAE"Djcl
_FILE_OFFSHTLbBITS

t pid auid agid lif* getpid(2) getuid(2) ge¥giid(2)
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AT

t ptrdiff btprintf()Ecl Ot@ Y!GfBE™ 'P~ O%nt¥O
uthb

t size atssizebf AE~Z2)0 "b printf(QN Ecl 0zoO
Yiaf AE™ 'P” O%zu®@%zAOthb

t socklemft* bind(2)connect¥¢a)E~

t time

btf ~ time(MRIE~ 9~ gettimeofday(2)ock_get-

time (X2 8«"¥10E"

$fi%U1z2'ut[ E"¥e” cflnBl7¢bu 51F -JOVY

1SPHSBNNJOH V®DUE&EYGBDF « 5dB bt MPE@H - O%ldO

Yut

¢ tETT=31+y)@ 1A off ¥E"V?~* MPOHMPOH

Tp  int64_t CJU CJXu ~,]¥E~ 1N ATh%1lut
int64 M

#define

31 ¢ <inttypeshi®g iOP" PRIAG 4

#include <stdio.h>

_STDC_FORMAT_MACROS

#include <inttypes.h>

int main()

int64

t x =100;

printf(0%0 PRId64 O\nO, X);
printf(0%060 PRId64 O\nO, x);

}

NVEVP5INFTUBNQ 13*Eb (PPHMF $?S947 cJu
Y,Yb

ftUs  $ UQ,i fzeé JP T U SYREN b

$ TUEEPY%TZE3'TUBAEA '"ITA3 1D"E~ A¥
6/T4[?C¥ CVHVC ¥Ir XU? _©“ fOp P~ -Wall
IrE]

int main()

double d = 100.0;
/l warning: format %d expects type int, but argument 2 has type do

$

IUuUQ
IUuUQ

yALIU

DPEF HPPHMF DPN Q NVEVP TPVSDF CSPXTF USVOL NVEVP CBTF 51J
HPPHMF TUZMFHVJEF HPPHMFDPEF DPN TWO USVOL DQQHVJEF YNN
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printf(O%d\nO, d);

short s;
/I warning: format %d expects type int* , but argument 2 has type s
scanf(O%dO, &s);

size_t sz = 1;

/! no warning
printf(0O%zd\nO, sz);

V"Z$

$ TURIPBAEANE!GLCI¥E™ 1A4+ Bh DatBMBTT
AiErut JOU" printf(Y°aut Dateb

struct Date

{

int year, month, day;
}s
Date date;

printf(O%DO, &date); // WRONG

(MJOGPR fAKA ["v%@" register_printf_functionh{3)
¥E“b'— -4 DCu¥iT3", | f LVVKA frAy?2¥"

) CLI9+-Apult¥€ fib

\&
$TUBOY?Zépn ADAD

P'BO MJUUMF MBO@¥BHB64-Y¥AiTb%-—pa¢cAXY
.2 Y E&4> BAArqbAQutBfice”0153 0%@801
v "ff/,AU5 tAET311-+0"23"1¥ Db
$ MPDBMMAH MPDBWMF]OO olt*bamoli”r3

ItA1"App,]¥cl EOUHITAMU| ,~ Ab $
Oy¥ printf@scanfd)isspaca()salpha)spunca(trtod @
©of"a, MPDBMFEOV][ H>HIy=+¢ M P DoBINDP i Y2 ° P

2% w$w MPDBIMFA2 Y+ }NbD

IlUuQ XXX HOV PSH T IFMMP NBOVBM MJCD 1SJOUG &YUFOTJPO &YBNQMF
IhuuQ FO XJLJQFEJB PSH XJLJ 1SJOUG $VTUPN@GPSNBU@QMBDFIPMEFST
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JPTUSEBND

JPTUSHFIBNO “X> $TUBIBA 4 BAUr¥V"Z¥E "%
t¥ *0 AboV”Zpyu 2ix BAV["ZZ " Y%I1GlE™ =AYV
2?6 JPTUSF@N-¥ TUSFBNJ-BOéloE~"V”"zZpaBOeét
0y?V”"Zb

E"V"Z,E"%t

0E"V"Zp,0E "% tparYVE'x YLC¥b
JPTUSFB&I Tz - JPTUSHBNE]"y?2¥}

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

int main()

int i;

short s;
float f;
double d;
string name;

cin >>j >> s >>f >>d >> name;
CouUt << 1 << 0O 0 <K< s << 00<<f<<0OO0O<<d<<O0OO-<<name << el

f Y'cf1l TDBOG @GiSJOWG 70Au%LtY TFDVIZIUZ
86¥U5b
4l1-¥E"9V[pA JPTUSFBND CVIMESA@uYbfo

lai¢g $ Vel OPO NFNCFS GVODUJPOT PQFSBUPST

#include <ostream®pk/ ) $
class Date
public:

Date(int year, int month, int day)
. year_(year), month_(month), day_(day)
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void writeTo(std::ostream& 0s) const

{

0s << year_ << - << month_ << - << day_;

}

private:
int year_, month_, day_;

s
std::ostreamé& operator<<(std::ostreamé& os, const Date& date)

date.writeTo(0s);
return os;

}
int main()

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

}

JPTUSFBNA E~%t,E"V"Z 'X> TUEFPP ¥
,LD,%tbAT JPTUSEBN *i|"BAdELa&¥o0 V A-E
6“B,b

JPTUSFBINAVSI@A~ »B" A #KBSOF 4USP¥TSWPIMD
ULCY TUSFBNT fAio"t-+0E"%taV"ZaUrpo+"~
#KBSX@F ME T~ <g, >>S * 0¥+E istream ostredm
8E 9Au NBOJQVMBUPS +FSSZ4DISBIJAp JPTUSFBN
$'SPOUId¥!9vtsa[8Cha2i NBOJQVMEUWMES [f”
CE+"Yx {A£{ T~ 81« x?8, E?6mE !9 C &
IAZ¥Y JP¥™?268" N*“ istream E ios9p S3E ifstream
, istrstreamstre@®mANb»@" $ S A¥vil JPTUSFBN
HV— =+ /IBUIBO .ZFST -PDBMF '8DFUPTUSFBA[acz
N 03~ [#] stringstrdam strstre@@oOb

IlUUQ XXX TPGUXBSFQSFTFSWBUJPO PSH QSPKFDUT D@QMVT@QMVT DGS
TSD DGSPOU JODM TUSFBN | WJFX
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o0 Olpbo "Olp

,]¢S o 8 DMBEDBTOI WBMVF TFI¥BORINDWIFB NO
| PCKFDU TFNBOUJIPTTUSFEN O DP QZB\CGM¥E y1AT
GTUSPBBNAU7¥Oq¥A J BH GTUSFBA"IL;$VUuU
7 A0q—$ATgiBh GTUSFBM61>0q ¢ *16B#
GTUSFBNYNseY—$

JPTUSIFBNa" "¥3 aYu'5@'+ AOq “1-1i

E¢ ftUSbfun 3"**BOx10y+¥ $ IAimEbDb

$ JH!do” ° EBUB BCTWSBBUJIP D PCKFDU
PSIFQUIFE1U"0 Olpbo "Olp¥uY fABfAl v¥
A5 n «b

TUE TUSJOH

JPTUSV[M®N std::strirkgre“zbE uBAUS ¢G ¢$

std::stritfkgoperator<eperatorA>. 20¥$yi operatoff<
=i T™ fAi¥e"n std::ostreamtd::stribgstrindgO0q 2uf
i PQFSBWH&T,1 #include <iost$eam>
JPTUSFBMN::strimg/[Ty JODMWEFA- JPTUSHF®BNI,
6¢l std::stritg<s, >>TbhE"* AT <strin@g>#¥include <iostream>
NZ TUS¥OHS$cO” JPTUSKBNIPTUSH®BAHNV M ¥o-
y! JPTUSFBRNQMBOFObZz hOqlib

S 0¥3%+E"cl <iosfwd®q 1 ¢ istreamostre a&n¥
- 20 GPSXBSE EFDMBSRERUYOROGEOq ¢l{£{ T Hi
V[,A c <iostreat% ce o ¥ <iosfwd&Ex,£,AL¥G

ball-+fi%9VIND A..!QOVE¥y?b

"o yi¥n istream::getlin@@f)” ¥« "E~~ DIBSy!?
<istrealMp c <stringralE"¥ std::getliné(y)A OPO NFNCFS
GVODWIPO <strindbHbDb

Ol 86_ "¥OyUYEiSo, Ol SFGFSFODF PFNB®UJDS ¥
0, pE~ | 4fU"0 "OlpfaEOD
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TUE DPNQMFY

S 0¥ "E std::comp¥éixl b <compla®qo1li c
<sstreafre0 c <istream>xostreafySh,|¥u,bU5A" ¢
11$

fi¥ operator¥gs TUSJTO®H A.. .« iT,z2'¥ff${/£E3
“1,602iT,2" E~{AEBA "V?20200U5 1A”3¥iT

, ObaEPuCtOTY¥Y AO["U" operato>¥E3"ZTVUY¥~
" fU¥}¥r YA £3$ (]"¥O® 42tAO} T<%EGT
istreayn [{iT¥=, 269, istreaMA{E£¥EA AXU$
0éb
¥ operatol</ A,"°ap e ostream& &{ 7
NG ostringstrean®s TUSJOH TWSFBN{ 2 ostrelm
eAa¥} A/

template<typename T>
std::ostreamé& operator<<(std::ostream& o0s, const std::complex<T>& x

std::ostringstream s;

s << ( << x.real() << , << x.imag() << ) ;
return os << s.str();
}
yiz ostringstréabiys¥=i 9u~2 A{ B complex

"U06s¥dbBQ=i rq=-b

6 [s a2 JPTUSFBNmpleko,z ErilOte+A4
b TUSJOH JP|\7I'1J$VBNﬁ,ﬁX¥/CEKAO compleX©OMBTT UFN
QMBUFoperatorkk hOqlcgl 7ffAcgl»"z ostringstream
,aX ¢ sstreahChb

AThA®1 compl&x*0Vrqg,r YZéln yp,1P"
JPTUDSFBN

JPTUSPBAE ¥ EA

etP” JPTUSHBAN fi'L1 TUEZIP E"MABAUOG?C =
€vaou;/£Eb/é B JPTUSPBRE¥EAD
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ITA{ “Né

JPTUSFBWBOJQVNBURPATAX ¢V ¥iT{ -
écl¥ DatBMBTJ' 1¢1

class Date

{
...
void writeTo(std::ostreamé& o0s) const
{
- 0s << year_ << - << month_ << - << day_;
+ 0s << year_ << -
+ << std::setw(2) << std::setfill( 0 ) << month_ << -
+ << std::setw(2) << std::setfill( 0 ) << day_;
}
...
LA® TUEGE o y! QSJOoUBOVI?i <¥I10yYi
«{iTh
class Date
{
...
void writeTo(std::ostream& 0s) const
{
- 0S << year_ << - << month_ << - << day_;
+ char buf[32];
+ snprintf(buf, sizeof buf, O%d-%02d-%02d0O, year_, month_, day_);
+ 0S << buf;
}
...
P"IO)’/Vi-iTT{YG“BﬁZ) “tV¥Ab
“tV¥AY
?,?"“T¥¥A()q\?g|ﬁl/z'l'°ﬂ¥‘|T$ $ TUEXP UiIT3
"1 0%d-%02d-9%@&Add>bE" JPTUSBBMITNepn }’

U¥ 2 Yvul|hb
Bfie0 fie¥ NFTTBHGYAD
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const char* name = OShuo ChenO;

int age = 29;

printf(OMy name is %1%s, | am %2%$d years old.\nO, name, age);
cout << OMy name is O << name << O, | am O << age << O years old.

¢ TUEIPf A%!0IO¥A U}'i¥ OMy name is9.P.0
1 O4j %1$AM %23%RIb \nOVbOV[Uf 4UDOST'+0q
>H Eb7 ¢ JPTUSEBMAUfIZL yt}'rO&P¥Db

$ TUBMIMA3"18C x1¥0” ("} p¥xX fO0” p

Po}'p-W¥M° D itk2 Y¥6+ Ul 0012 b
TUSEBN
ATax" EAZT{ Biice"” Y *x1yv [ hexe” EAfog

Mostreamyb1Aa

int x = 8888;

cout << hex << showbase << x << endl; // print 0x22b8
cout << 123 << endl; [/l print 0x7b
ff }'t'JU 9¢ v EAZT{ fo,AéiX1¥b

Bfieo setprecisiong)iaAey

double d = 123.45;

printf(O%8.3f\n0O, d);

cout << d << endl;

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

{ AN

$ ./a.out

123.450 %g{3f
123.45 a2 coufT
123.4504ai!'A¥U
123.450 U 0A«Y2A{

Vn}'i¥ setprecision)2A{ ¥U byi setw(p/ieY
fic /BA{ urb
fau ATP" NBOJQVNBRPIS31HYI«] Y 2A}

'b7P"  $TUEUPUfAUS Aro /0i1¥m
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OM¥Y"Y

$O0y-“pu o8 Oy9'ad printf()i¥iTA eA +BWB
1IFERVC®O© bbo printf(¥ITAZE fAaoMiv["z 80y
IbE~ $ JPTUSHBBEYiSE QZO~ITA{ P TUEY®
'i g+Ub

¢fAIn a1 A'Q JPTUSWHBEMZE °31"zAK *
¥E"%T{ 'Vb t¥31IiTA¥ZAT V[In snprintf@)tz\
[ ostrednb

Li%etDadoY

JPTUSFBBAUSALAY%TYD 104*9 iU'lp TUEJPL

fivet¥ 7014 flockfile(3funlockfilecEN¥f"Yu'eA
'*-& ¥Fib3ib

JPTUSFIBMN% tZéApu £ 0@th operator<ki % t
¥ 9,2 £80VYby? cout << a <<"bQf"@" M’¢

cout.operator<<(a).opermatQE<i(W)V?26%u E> /OM
D /1{ =,,6A -& 8LAut¥3"b

7 fprintf(stdout, O%s %dOBQf"®)" 7O LAY%LT¥ u
t¥=_,6s dLA-YbD

yN JPTUSIEBIN LAA%IS MPHHJIOH
JPTUSFWBN
6 [s alv[B, JPTUS¥ BN

t {£2¢& istreamt{E{iT¥” yloipp?i,< EB
,¥s hnOd¥u y+X¥BfiQéeAevOiao ¥I9A
—{Y  ¥P"?5 7& T ¥P"'?5 "YUAV[gD¥ *i
N FSF¥ 4, pVIGBAEUbAT1" istread@wi¥SEA
std::getline@B>" Z std::string2 " z5VrTY"' =

1UuQ FO XJLJQFEJB PSH XJLJ 1SJOUG 1SPHSBNNJOH@MBOHVBHFT@XJUI
IlUUQ XXX LFSOFM PSH EPD NBO QBHFT POMJOF QBHFT NBO QUISFBET
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.2 iSsF K2 strtod()/strtolE¥f"SE~ Db f"
»a+ Ner ¥Alsb

t { zé ostreamTA{ dEN& 70-p }'U A TUEYP
1O0y*12 Y byp® Tet¥iiT{ b

t MPA ®¢ ostreddm+E LAA%I £B>{ ¥>eY y
p,l1°a " fAYe MPBAT ret¥tLAAY { ¥ff
IV[ fP'b’— AO} <% 1f¥ MPHHJGHL" fié
YXthb

t JO NFNPBXZE ®¢ ostringstréays¥=i A,atVy?
1p U¥&EThb

t Oq *0Zé AT'TO'Oq¥{&E { fstredim ¥EA AT
"T=EA” {£{ *11-ete B FileDMBEz" 9
JALT 7¥y?2+ IN 2a0Tu 8é0b ifstrea¥Bfi~" )~
fia TH £et¥O0'¥AOgbAT¥AOg”r 80T 9.-

+40/*1"Mc¥oY 97,7 ifstreem

t Y?2Z& JPTUSABNoUrYpvyb JPTUSFBAT1 TUEJP
y tAET1 TUEIP,Y?1p U¥AET al«%ul-LC
3"1 P n20¥}'POkb JPTUSFBRE¥BAy—- L
"$. *$1$'50_ ATBhAet¥5"?3NHp *tU I
JPTUSWHBR Di TUEARG?V1 b

—ufr K JPTUSEBN'I¥< livisKk f ég/&pD
¥UiL ,"abaLA aAunv'a $ AOYP" JPTUSFBN
{E{'@b (PPHMB 1fi?S9 TUSPENS ('¥KAD

JPTUSFBMN ¥ EA

JPTUS¥IBNMM’ ¥ 85'T TUBDLPWESGM®PX *G ZPV IBE UP
KVEHF CZ UPEBZ T TPGUXBSF FOHJOFFSJOH TUBOEBSET XPVN
DPOTJEFSFE XFMM IEFTJHOFE

6“V[5kk@" cin.sync_with_stdio(fls@);Q TUBDLPWFSGMPX DPN RVFTUJPC
IUUQ HPPHMF TUZMFHVJEF HPPHMFDPEF DPN TWO USVOL DQQHVJEF YNN
IUUQ TUBDLPWFSGMPX DPN RVFTUJPOT XIP BSDIJUFDUFE EFTJHOF

JU TUJMM CF DPOTJEFSFE XFMM
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JPTUS[RBN!6© A~ x?6, E?6 ef!AAEm
Al "NA"¥+™25

ios

ﬁd\/irtualb}\

istream ostream

N/

iostream

ATF'BA 3 62C JPTUSEBNSAY JH!GN3™,z3
“b/mAC ¥?268" JHA fstredlm stringstrdamiZe«¥
»=@>" ¥ CAE~ 9u"al}’UE"¥ 8E~ YV UZQFEFG
Ib

fA?268"Ut é_ "PW~IfA EV @i Z&éd,)zb
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ios_base

T

basic_ios<>
ios, wios

/\Z rtual }xi rtual}

basic_istream<> basic_ostream<>
istream ostream
wistream wostream

N/

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

EB,F'

3 2CIpuBRAU>Y¥

stringstrei)olio ¢AlP" | ]¥

Uf 726
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fstream

streamISWBE " b

basic_streambuf<>
streambuf, wstreambuf

ZRN

basic_stringbuf<>
stringbuf, wstringbuf

basic_filebuf<>
filebuf, wfilebuf
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sY ¢ filebuf stringbMf bA €uAn #SJEHB

A f"OEX¥!9 pAp!Tu@ 1-¥["TXYV?d JPTUSFBN
YLC1-¥ TUSFBRMNJy?"Z'$

€_ TZE¥I9EJ

'«als B/ JPTUSHBNQ 't 00 5b

aloj é_ ¥ QVCPIMi@ -JTLRPWd5bnu &GGFDUJWF
$ » fAv < JUFN' B¥ QVC M3 JTBbu $ IA?Sv
< JUFN QVCWM@RAVIbPYb ?26d: " .1$ b

EZN U ostrea¥mz eA operatords< /A ofstream
ostringstré@am?¢cuyT funr 00?6<@¥0VI9DYpS3E
¥ "V[9D E T V7$Z¥% )}’ operatorik

JPTUSYEBIB" Q' Q -JTLPW ft1Z?20¥"¥"1 —

E¥} /miaU " ?2¥?281"""LS b
ios_base
|
ios
J O
/ \
istream ostream
R
. 7
/
iostream
ifstream fstream of stream
istringstream stringstream ostringstream
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t PGTUSHABBTUSFBN

t PTUSJOHIJDUBFBRFBN
t GTUSFBBPTUSFBN

t TUSJOHDUOSBPEBNSFBN

421,811 0¥

t i0s?8 ios_bagdp Off/fik} ue€ ios_baseE"ZY
V[.£Bfi ios 9}-$ATAp fU" QVCHMaD~A"'Q 00
05%

t istrea?d iosuAu'Off/A%} UE ios® EMZYaV].
ABfistream9}-$ATAu fU" QvVCc®anp~ Q 00d
5%

t ostre®@m iospAu'Off/Aavl} ue€ ios > ENZYaV].
/B ostream}-$ATAp fU" QvVCcwMIND" Q 008
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t iostream?d istreamostrebhnl? JPTUSIHBING i OPO
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istream |[@—— i0s [—e| ostream

A
ifstream fstream ofstream
istringstream stringstream ostringstream
iz «¥191 optzy¥ JT B'«" QVCRADO([FT

¥}9 FT1"[ELVUD-¥!9Au ¥ E?8 x?38b
i JPTUSYRIK ©oB4 }'2 A/

class istream;
class ostream;

class iostream
public:

istreamé& get_istream();
ostreamé& get_ostream();

virtual ~iostream();
...
}s
f"BY 31 iostream/Cua” istrea¥iz g° get_istream{()
f"RiBf istrea¥n,” 31 iostreamvCan ostreahz O
get_ostrediR)JBf PTUSEBMNMY?,s*Y 70}'+b
istreamostre@mMAP " "E?d b AdEEP iostre e BYTETZ N
Bfié ;V »Ve 20" TPQIJTUJDBUFHE ™0 ¥
00« %
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ostredmcl¥E ®”,A”¥ operatoifid&"¥f"8"

ostream& ostream::operator<<(imnowudle /val

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

AOG" num_put::pt€@€D” num_put::do_putQ_putX)
A f” A+E JOMIDAFTUSHBREY, @cftsY1leNbfi f
"aafn U UFNQMBOBzhOq<«a¥z) Ir, >1 Qy,
Ybfunrtirtaa JPTUSKBNME,)zb
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ByteArraylnputStream

FilelnputStream BufferedlnputStream

_

FilterInputStream (<t DatalnputStream

/ObjectlnputStream PushbacklnputStream

4/’/
InputStream
<

\ PipedlnputStream

SequencelnputStream

netty.ChannelBufferlnputStream

ByteArrayOutputStream

FileOutputStream BufferedOutputStream

OutputStream ——  FilterOutputStream ——— DataOutputStream

ObjectOutputStream PrintStream

PipedOutputStream

netty.ChannelBufferOutputStream

— LA +BWBS *"<v¥ UFNQMBU&Ffi?88"?2eA

i1 $0yU%fAUS YE¥+E~ "B JOWJ *0 ° GJMF
1*1& TPDLFA¥] read()/write()/lseek()/f@Bt1(y f”
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YZeésA¢'&¥ T 1974[2P"€1>"Zb"-A Y°atBte
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A, /b

L=¥["T 41V[4y BtetUr¥ TUSJQ BPX®@L
@Y¥]HEc+ ,A1¥}Nb
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aat] operatorkk " dEat MPHHYy®DH Bifet
¥ muduo::LogSDMBRNT, 2 > >tV ég JPTUSFBA\;
IlUuQT HJUIVC DPN DIFOTIVP SFDIJQFTbCMPC NBTUFS MPHHJ

fii LogStreswmE~%t,E"V”"Z rq9 Ub#f,!G¢cAiT
Aa,!0 MPDBMR/GBM®RU CVGGAB?6D f"aApiys¥=
ia CVGGIEEcbetta at MPHHH@H¥3~1 Dbf ' 7
#KBSOF Me<¥ ostrea&nfib

-PH4US¥Bd\¢|

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 void*);

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

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

self& operator<<(const char*);
self& operator<<(const string&);

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

private:
Buffer buffer_;

h

LogStre&amLfAiv%t¥ A,atSLAW Z "bz'¥P"ZT
AAH MPH /Bi LogStream®b LogStredm® 1S,
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®¢ muduo::LogSOeam, Vicni¥Y?z¢ ostringstream
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CJUDPEF
snprintf ostringstream LogStream
int
double
inté4 t
void*
CJUDPEF
snprintf ostringstream LogStream
int
double
int64 t
void*
V VA ostreamstre&n® 1 snprintfl) pHO 1 i o
muduo::LogSltfiédiya EPVCEMF“Db

W™l
dA%oA..P" LogStreldf ;$+E“et "~ db

-galgl Dat®BMBET std::ostredamperatorklk TO
u?]Ha”¢ std::ostre,amogStreda®@ Dat¥hOq, 31 include
<ostreatm® Othb
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/1A c LogStreamstreamOq
class Date

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

{
}
- void writeTo(std::ostream& o0s) const

+ template<typename OStream>
+ void writeTo(OStreamé& 0s) const

char buf[32];
snprintf(buf, sizeof buf, 0O%d-%02d-%02d0O, year_, month_, day_);
0Ss << buf;

}

private:
int year_, month_, day_;

H

-std::ostreamé& operator<<(std::ostreamé& os, const Date& date)
+template<typename OStream>
+0OStreamé& operator<<(OStreamé& o0s, const Date& date)

{

date.writeTo(0s);
return os;

}

iTA

muduo::LogS&gamTA ,Vai“ ~1fiS”Z ¢cIBA
et¥ FMDMBIBT7O,sY TUSPB §b

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 char* data() const { return buf_; }
int length() const { return length_; }

private:
char buf_[32];
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int length_;
h
inline LogStream& operator<<(LogStreamé& os, const Fmt& fmt)
{
os.append(fmt.data(), fmt.length());
return s;
}
P"ZE

LogStream os;

double x = 19.82;

inty = 43;

0s << Fmt(O%8.3fO, x) << Fmt(O%4dO, vy);
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1IBSTP®Es AU QSPOE® 0EZ | "IMF%FTDSJQUPS1SPL
VUb 1BS™ &7 5PLFOJFFS/A A3ib
®NVn 'L" |0'Oq $ fA%9,Bgl” JGTUBFBN

(PPHMF MFWFMEC

(PPHMF MP\BRMEX0 0 A LFZ WBMWFEQ @iUe¥
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t 4FRVFOUJBM'IJMF
t 3BBOEPN"DDFTT'IJMF
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agf”Al

struct Slice {
const char* data_;
size_t size_;

}s

/1 A file abstraction for reading sequentially through a file
class SequentialFile {

public:

SequentialFile() { }

virtual ~SequentialFile();

virtual Status Read(size_t n, Sl
virtual Status Skip(uint64_t n)

}s

/1 A file abstraction for randomly reading the contents of a file.
class RandomAccessFile {

public:

RandomAccessFile() {}

virtual ~RandomAccessFile();

ce* result, char* scratch) = 0;
O.

virtual Status Read(uint64_t offset, size_t n, Slice* result,
char* scratch) const = 0;
s

/1 A file abstraction for sequential writing. The implementation

IluuQ DPEF HPPHMF DPN Q QSPUPCVG TPVSDF CSPXTF USVOL TSD HPPHN
IluuQ DPEF HPPHMF DPN Q MFWFMEC
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/l must provide buffering since callers may append small fragments
/l 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;
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ArraylList<integer> a

new Arraylist<integer>();
Arraylist<integer> b ;

a;
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public class Parent
{

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

°©17' SA NZ$IIJMENZ1IBSFOU +BWiRo6U, ,» C'Up b

BA IBOEMHFur °31' ~7Z OPO VMM
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class Child;

class Parent : boost::noncopyable

{

private:

Child* mycChild;

}s

class Child : boost::noncopyable

{

private:

Parent* myParent;

}s
AT°aP - ET!6 **A..." -E¥urY$A..], CbC-ES$
$IIJME1IBSF@Mu3db$ db 1BSFO¥YHO© A..° A%IA
H- _fA¥ - ES$ db n $IJME¥HO A...° A%iAp-_fA¥-:
E$

fB" U5B ~ $ &_ "Ifih.¥U5 ,VC u TNBSU
QPJOHERS[tU TNBSU QRUOOF®: 0| V7Mr%3%
"3 0 2 1BSFIOQW $IIMETNBSU QPJH¥UFS$SIJMEL 1BSROU
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class Parent;
class Child : boost::noncopyable

public:
explicit Child(Parent* myParent_)
:myParent(myParent_)

{

}

private:

Parent* myParent;
b
class Parent : boost::noncopyable
public:

Parent()

:myChild(new Child(this))

{

}

private:

boost::scoped_ptr<Child> myChild;
h

efA19I0 $IIMEE,?,]6“, Z5 —uV? CbC-EDb

AT 1BSHD®IIME UM°yé Ul+PBt

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

public:
Parent()

}
void addChild()

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

private:
ChildPtr myChild;

s
int main()

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

}
éfi TIBSFE@QQUS ¥BE@QUSvSh

InBA +~ BAY ~ ~ B$IJMEIBTQBSFOUT NPNBOEEBE B
IBT POF PS NPSF $IJME SFO B 1BSFOU f@PXT IJT HFEBWRPVTFS
VeBAO,” — I"604aibc "3 ub

public class Parent

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

AT ¢ YLC A..E?E¢ CbC-E ]JHE¢ C=i,P;$u
TIBSFE@®R WD Ol alu,",«f U5

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_)

{

}

private:

boost::weak_ptr<Parent> myMom;
boost::weak_ptr<Parent> myDad;

h
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;

h
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);

}

{
ChildPtr child(new Child(mom, dad));

mom->addChild(child);
dad->addChild(child);

}
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Complex: ‘handleH head‘ re ‘ im ‘

‘head‘ re‘im‘

Complex]: ‘handleH head ‘hdl‘hdl‘hle head‘ re ‘ im ‘

‘head‘ re‘im‘

array handle
ArrayList<Complex>: ‘handleH head ‘[]‘size‘

‘head‘ re‘im‘

‘ head ‘hdl‘hdl‘null‘null‘

‘head‘ re‘im‘
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stack<int> a;
a.push(10);
stack<int> b = a;
b.pop();
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// Java code

public static Biglnteger mean(Biglnteger x, Biglnteger y) {
Biglnteger two = Biglnteger.valueOf(2);
return x.add(y).divide(two);

}

public static long mean(long x, long y) {
return (x +vy) / 2;
}
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/I C code
struct planet

double x, vy, z;
double vx, vy, vz;
double mass;

}s
void advance(int nbodies, struct planet *bodies, double dt)

for (inti = 0; i < nbodies; i++)

{
struct planet *pl = &(bodies[i]);
for (int j =i + 1; j < nbodies; j++)

struct planet *p2 = &(bodies|[j]);

double dx pl->x - p2->x;

double dy pl->y - p2->y;

double dz = pl->z - p2->z;

double distance_squared = dx * dx + dy * dy + dz * 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;

}

for (inti = 0; i < nbodies; i++)

{

struct planet * p = &(bodies][i]);

p->x += dt * p->vX;

p->y += dt * p->vy;

p->z += dt * p->vz;

}
}
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/|l C++ code
struct Vector3

{
Vector3(double x, double y, double z)

Cx(x), y(y), z(2)
}

double x;
double vy;
double z;

}s

struct Planet

{
Planet(const Vector3& position, const Vector3& velocity, double mas
: position(position), velocity(velocity), mass(mass)
{
}

Vector3d position;
Vector3 velocity;
const double mass;

M]y?¥ BEWBOID&E @ 70+, £ 2’Yb XXAT
UsOyii¥ BEWBOBFWYWZWREWMEZAE[-pE fOp 47
Ch

/| C++ code
void advance(int nbodies, Planet* bodies, double delta_time)

for (Planet* pl = bodies; pl != bodies + nbodies; ++p1)
for (Planet* p2 = pl + 1; p2 != bodies + nbodies; ++p2)

Vector3 difference = pl->position - p2->position;

IUUQT HJTU HJUIVC DPN GIMF@OCPEZ DD
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double distance_squared = magnitude_squared(difference);
double distance = std::sqrt(distance_squared);

double magnitude = delta_time / (distance * distance_squared);
pl->velocity -= difference * p2->mass * magnitude;
p2->velocity += difference * pl->mass * magnitude;

}
for (Planet* p = bodies; p != bodies + nbodies; ++p)

{

p->position += delta_time * p->velocity;

Y? P5 $ P sUa¥ " 7FDURBHi¥Y?, $O0OyB"ybA
ANFNPSZ MBDOR& U

$TUSYDUOAI %Y TUSVYMEOU 6A¥Db

s [ [y 2 [ ]2 s

planet/s]: | x [y [z [w|vy|vzmass x [y [z [w|w|vzmasd x[y]z].

po ‘ pl

Vector3:

Planet: ‘ position ‘ velocity ‘ma#
Vector3 Vector3
Planet[5]: ‘ position ‘ velocity ‘ma# position ‘ velocity ‘mas;{ position ‘
‘ PO ‘ P1 ‘
$ BD5¢l 7FDUPB ~ A¥=if iApeM 1IMB@FU

., $QMBB BU 1IMBO¥{ 9> $”’FB"b
6BZé $ ¥ JOMOOFU9 vT" alV[bet@"

7FDUPS PQF®BUPIS 631, $B"Ur¥}’bp
NMARIAOY0?2SZ 46 "¥HO,-YVY? YAA +BWBI
f b
AT4al" DMBTT 7eDWMBI T EMBE@BPOE¥DE»BfA +BWWE /

CPE®A =if |67

$ yALIU CZ« www.chenshuo.com



01D

Vector3:

Planet: ‘ position ‘ velocity ‘maﬁ
Planet[5]: position ‘ velocity ‘ma# position velocity \mﬁ position
PO pl
. [~ A
P x [y [2] [ x[v]z]

Planet[5]: head‘pO‘pl‘pZ‘pS‘m‘
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/I C++ code
Biglnteger factorial(int n)

Biglnteger result(l);
for (int i =1;1i <= n; ++i) {
result *= i,

}
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return result;

}

// Java code

public static Biglnteger factorial(int n) {
Biglnteger result = Biglnteger.ONE;
for (inti = 1; i <= n; ++i)
result = result.multiply(Biglnteger.valueOf(i));
}

return result;

}
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eager copy string 1
I/l http://www.sgi.com/tech/stl/string

/I Class invariants:

/1 (1) [start, finish) is a valid range.

/1l (2) Each iterator in [start, finish) points to a valid object

/1 of type value_type.

/1 (3) *finish is a valid object of type value_type; in particular,
/1 itis value_type().

/1 (4) [finish + 1, end_of_storage) is a valid range.

/1 (5) Each iterator in [finish + 1, end_of_storage) points to

/1 unininitialized memory.

/Il Note one important consequence: a string of length n must manage
/I a block of memory whose size is at least n + 1.

class string

{
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public:

const_pointer data() const { return start; }
iterator begin() { return start; }
iterator end() { return finish; }

size_type size() condtreturn finish - start; }
size_type capacity() const { return end_of_storage - start; }

private:

char* start;

char* finish;

char* end_of_storage;

b
eager copy string 1
capacity
g size A
4 N
CONTENT

string

start .

finish

end_of _st orage-
T¥vIAn i-E cliu 3« cJiuy 3«b

&BHFS DPQX6BSUIOHBT U2 iT6M 9Pie” VU3~
1¥E ,, '

B

eager copy string 2
class string

public:

const_pointer data() const { return start; }
iterator begin() { return start; }
iterator end() { return start + size_; }

size_type size() condtreturn size_; }
size_type capacity() const { return capacity_; }

private:

char* start;
size t size_;
size_t capacity_;

h

eager copy string 2
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capacity
- size A
4 N
CONTENT
string
start .
si ze
capacity
fOSEiIAp V¥¢M yt TI[F@QDIB3B"V¥bE" alY
E",ZtA+4x3«¥371 *1V[ ¢ MB/E ,, ¥E~ V
Chb) ¢l C" f" CJIV[hIl "¥vlib
eager copy string 3
class string
{
private:
char* start;
uint32_t size;
uint32_t capacity;
s
eager copy string 3
capacity
4 size A
- N
CONTENT
string
start (64-bit) :
si ze capacity
¥ TUS3OH cliu 3« 18YY¥ 3«| Btb
$PQZ PO 8SJUF
TUSJOH bBfi-Eb aB4¥A $08 LA,TNz "OESFJ
"MFYBOESBTDHW}<%¢ ™ FBHFS DPQE TUSJOH
ATt¥"z 0?AP” TUE TUSMEH WFDURSbDIBS
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class cow_string

{

struct Rep

{

size_t size;
size_t capacity;
size_t refcount;
char*
}s
char* start;

h

// libstdc++-v3

copy-on-write string

data[l]; // variable length

copy-on-write string

capacity
r size A
—
size | capacity |ref count| CONTENT
string
| start :

fO” 2 Aizay
T B¢ t°$ AJ 3714
PQFSBUPBX>0(N) HWb

3712A 440

TUSJAHE fidv ytu'tl u

Ci¥v-9Ap2AbWb6"

$08 ¥

O(1) HW E"J -2¥»BQ

MPDBMEVGGFS

class sso_string

{

char* start;
size_t size;

static const int kLocalSize =
union
char buffer[kLocalSize+1];
size_t capacity;

} data;
}s

/Il __gnu_ext::

short-string-optimized string

__sso_string

15;

IUUQ
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string
start
si ze
capacity
16 bytes
y buffer
AT3711 YE¥. '~ 3« *1°ojb ¥ CVGGBES
TUBSUEBUB CBWGGFS
(short)
- start
C si ze =5
miu|d]|u
o|\0
AT3"1NV 3« *1IMT» ‘¥ FBHFS DP®%ZZ TUBSU
S¥¥bWDb
capacity
g size A
4 N
www.chenshuo.com
(long)
start .
si ze =16
capacity [=31
unused
3~13A¥LCZT,>B(~) 61uYrU*@i-E e”i¥'B
fiD'tl xtheAu &GGFDUJWPB»45-HZC¥0oLC %w| CVGGFS
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short-string-optimized string 2
class sso_string // optimized for 64-bit

{

char* start;
uint32 _t size;

static const int kLocalSize = sizeof(void*) == 8 ? 19 : 15;
union

char buffer[kLocalSize+1];
uint32_t capacity;

} data;
}
short-string-optimized string 2
start (64-bit)
si ze capacity
16bytes{ buffer
local buffer up to 19 bytes
MMWN DMBOH BIUCIH 440LC bWae 'gqKU MPDBM CVGGFS
+-DOA-E& c">txt CJuvin 3« "t uvr
3«b
capacity si ze| buffer
si ze
buffer
start
(long) (short)
fi"Bi CJWus~"E3~1~ 3~ —2a"E T, NBTK|x
Rts¥” yNLCA 4400K™ ¥ b
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0 31/63
0[si ze (7 bits) buffer
buffer
(short)
0 31/63
1 capacity
si ze
start ~+—» data
(long)
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UOWFSEPJOHS$ S5RNQMUFOMPH DTEO OFU NZBO BSUJDMF EFUBJMT

IlUuQT HJUIVC DPN DIFOTIVP SFDJQFT USFF NBTUFS TUSJOH

IlyuQ DPEF HPPHMF DPN Q QSPUPCVG TPVSDF CSPXTF UBHT TSD HPF
VUIM JOM |
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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 << O: O;
std::copy(vec.begin(), vec.end(),

std::ostream_iterator<int>(std::cout, O, 0));

std::cout << std::endl;

} while (next_permutation(vec.begin(), vec.end()));

recipes/algorithm/permutation.cc

IlUUQT HJUIVC DPN DIFOTIVP SFDJQFT
luuQ CMPH DTEO OFU TPMTUJDF BSUJDMF EFUBJMT
IhuuQ DT VUTB FEV XBHOFS LOVUI
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efifKlo¥lU™» >b{ ¥-+>7
1: 1, 2, 3, 4,

2:1, 2, 4, 3,

3:1, 3, 2, 4,

4: 1, 3, 4, 2,

5: 1, 4, 2, 3,

6: 1, 4, 3, 2,

72,1, 3, 4,

8: 2,1, 4, 3,

9: 2, 3,1, 4,

/I B 24>

E»¥}'1?2371 xt 1A i Ba A C¥tTt }'n QFSNV

uBUJPWY DD

1: a, a, b, b, b,

2: a, b, a, b, b,

3: a, b, b, a, b,

4: a, b, b, b, a,

5: b, a, a, b, b,

6: b, a, b, a, b,

7: b, a, b, b, a,

8: b, b, a, a, b,

9: b, b, a, b, a,

10: b, b, b, a, a,
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recipes/algorithm/combination.cc

int main()

int values[] = {1, 2, 3, 4,5, 6, 7 };

int elements[] = {1, 1, 1, 0, 0, 0, O };

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 << O: O;
for (size_ti = 0; i < selectors.size(); ++i)
if (selectors][i])
istd::cout << values][i] << 0O, O;

std::cout << std::endl;
} while (prev_permutation(selectors.begin(), selectors.end()));

recipes/algorithm/combination.cc

yi 1t vs{ "% » >T¥AN QSFW@ QFSNuAYBUIPO
1:1, 2, 3,
2:1, 2, 4,
3:1, 2, 5,
4: 1, 2, 6,
/1 8{TA>
33: 4,5, 7,
34: 4, 6, 7,
35: 5,6, 7,
Vn>oet{ C(7;4)=35 OFtb

\NBLF QVTI QPQL@ BB Q

5" B0 ( =i¥ He ¥thd ( Oqt¥b
fOT “tt%5"¥S £+225svti -2 ABii{ Oqb
ABt, AT IFB@%LC 1Z21BiXU¢VIZv¥ ' Yatzhy¥
i0q alv[ /Bh il¥ NJOIFB\Gii~ TUE QBJS 3FDPSE
'*.& b-2AQ| a¥il | 3FDP&E{ Oq AT *o& TV
U £BH 3FDPSE IFBO@F TUE QBJS 3FDPSE’ '*1&BQ
lhb¥HO© ABiu>1 byi fAVAIl IFB@VIYEb6aaMI

yiuv? a{£0gXUtt > b

fOZE1.d¥="Bil«8“ RHe o LA"+S€ ¥=7Bj
YS“ttw *14115 BRf i0oq Bif i v¥XTt

fO.S€uV2A v™ T P'H{“i¥HO-1¥b

$ yALIU CZ« www.chenshuo.com



45- BMHP SE&UMEEKS

»niwOq -2 BRf AiWOq Bi{ fi+v¥iwOq
ANa~ KaBji iXUtz%¥vOq { KO¥2Th €V[@Of1
°o ABil e+ RHeb

se¥*tt%}'n  SFDJQFT FTPSW FESU TRHU\ bpAWDD
ZUBA=iU¥ ~Bi [20 '£"Db

recipes/algorithm/mergeN.cc
File mergeN(const std::vector<File>& files)

File output;
std::vector<lnput> inputs;

for (size_ti = 0; i < files.size(); ++i) {
Input input(&files[i]);
if (input.next()) {
inputs.push_back(input);

}

std::make_heap(inputs.begin(), inputs.end());

while (linputs.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
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recipes/algorithm/mergeN.cc
typedef int Record;
typedef std::vector<Record> File;
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struct Input

{

Record value;
const File* file;

explicit Input(const File* f);
bool next();

bool operator<(const Input& rhs) const

/I make_heap to build min-heap, for merging
return value > rhs.value;

}
b
recipes/algorithm/mergeN.cc
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recipes/algorithm/removeContinuousSpace:

struct AreBothSpaces

bool operator()(char x, char y) const
{
return x == && y == :
}
H

void removeContinuousSpaces(std::stringé& str)

std::string::iterator last
= std::unique(str.begin(), str.end(), AreBothSpaces());
str.erase(last, str.end());

}

recipes/algorithm/removeContinuousSpace:

QBSUJWIR@ e F "% Pa "E¢}"-ép

TUE QBSYIUMNPOHQ¥iibzuwnt ,"tHq¥iib
Zzuwat aic3Uo"tHqgpglioii® "pi?3%fi5b~
A O(N) HWO() bWbi«8E—  JTOEEQST f” 7,/f"
' EAMV?E.IT S JOMJII®JIOH

IlUUQ ESEPCCT DPN
IlUUQT HJTU HJUIVC DPN

$ yALIU CZ« www.chenshuo.com



45- BMHP SE&UMEEKS

recipes/algorithm/partition.cc
bool isOdd(int x)

{
return x % 2 !'=0; // x % 2 == 1 is WRONG
}
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
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int oddeven[] = {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;
11 { 1, 3,5,2, 4,6,
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recipes/algorithm/iprange.cc
struct IPrange

{
uint32_t startlp; // inclusive
uint32_t endlp; I/l inclusive
int value; /Il >= 0

bool operator<(const IPrange& rhs) const

{

return startlp < rhs.startlp;

}
s
/ REQUIRE: ranges is sorted.
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int findlpValue(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->startlp > ip) {

--it;

}
if (it->startlp <= ip && it->endlp >= ip) {
result = it->value;

}
}
return result;

}
recipes/algorithm/iprange.cc
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#include <sys/socket.h>

int connect(int sockfd, const struct sockaddr *addr, socklen_t addrlen;
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Header
files
Preprocessor Compiler Assembler Object file
= -
cpp cclplus as hello.o0

Library
files

xecutablg
file
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for (inti = 0; i < 100; ++i) { /* do something */ }
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$ cat hello.cc #Biiet¥+0Oq
#include <stdio.h>° ¢ BAhOQq

int main()

printf(Ohello preprocessor\nO);

$ gcc -E hello.cc |w)@-#u 942
942 2164 17304

$ strace -f -e open cpp hello.cc -0 /dev/null 2>&1 |grep -v ENOENT|aw
#8{il=,b6"4,0j cppuApca{ [/=,¥ 7>E[ °z"(+Eb

open(Ohello.ccO,

open(O/usr/include/stdio.hO,

open(O/usr/include/features.hO,

open(O/usr/include/bits/predefs.hO,

open(O/usr/include/sys/cdefs.hO,
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open(O/usr/include/bits/wordsize.hO,
open(O/usr/include/gnu/stubs.hO,
open(O/usr/include/bits/wordsize.hO,
open(O/usr/include/gnu/stubs-64.h0O,
open(O/usr/lib/gcc/x86_64-linux-gnu/4.4.5/include/stddef.hO,
open(O/usr/include/bits/types.hO,
open(O/usr/include/bits/wordsize.hO,
open(O/usr/include/bits/typesizes.hO,
open(O/usr/include/libio.hO,

open(O/usr/include/_G _config.hO,
open(O/usr/lib/gcc/x86_64-linux-gnu/4.4.5/include/stddef.hO,
open(O/usr/include/wchar.hO,
open(O/usr/lib/gcc/x86_64-linux-gnu/4.4.5/include/stdarg.hO,
open(O/usr/include/bits/stdio_lim.hO,
open(O/usr/include/bits/sys_errlist.hO,
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$ cat hello.c . ]
int main() #fARLAN, ©...hOq

printf(Ohello C.\nQ)T2# int printf(...);
return O;

}

$ gcc hello.c -Wall# ™ gccV[Ir >»YV

hello.c: In function main :

hello.c:3: warning: implicit declaration of function printf

hello.c:3: warning: incompatible implicit declaration of built-in functio

$ g++ hello.c -Walk™ g++4H60 p
hello.c: In function int main() :
hello.c:3: error: printf was not declared in this scope
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$ cat undefined.c
int main()

helloworld(); #..T20 helloworld
return O;

}

$ gcc undefined.c -Wall

undefined.c: In function main :

undefined.c:3: warning: implicit declaration of function helloworld
/tmp/ccHUCGat.o: In function main :

undefined.c:(.text+0xa): undefined reference to helloworld
collect2: Id returned 1 exit staftasp¥”# Id, " ccl
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void foo(int)

printf(Ofoo(int);\n0O);

void bar()

foo( a ); /@ foo(int)

void foo(char)

printf(Ofoo(char);\n0);

int main()
bar();
}
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/1 in foo.h

void foo(int); // 0720

/] in foo.cc
#include Ofoo.hO

void foo(int, bool)¢/¥HOATU." V,RIETOBRbD
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// do something

}
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void bar(Foo& foo)
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IUUQ FO XJLJQFEJB PSH XJLJ /IBNF@NBOHMJOH
IUUQ HDD HOV PSH POMJOFEPDT HDD 7BHVF -JOLBHF IUNM
IUUQ TPVSDFSZ NFOUPS DPN QVCMJD DYY BCJ BCJ IUNM WBHVF
,f1S¥AU6 CAcl¥"|p ylys YE,6RUZQVY@ Ir €31A¢
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f”x

aloj t LCf"x $ Ir 6R«" 341 OBNF NBOHMJOH
¥+E Afix f31yBi=¥ 3 f" ya¥HOU?s22’
¥x fi'b1A GPPUZD # GPP< Db

$ cat foo.cc
int foo(bool x)

{

return 42;

}

int foo(int x)

{
return 100;

}

$ g++ -c foo.cc

$ nm foo.o # foo.ql # external link&'ge
0000000000000000 T _Z3foob

0000000000000010 T _Z3fooi

$ c++filt _Z3foob _Z3fooi #fuiifiangle )
foo(bool) # Vi mangled naMmeRiE”™
foo(int)

yioY OPO UFNQOMBWBOHMFE OBRIE "b:o— RiE”~
oDf"x b

f LuBAll¥...N 970 $ A"EJIp¥BfRA8CbATBA+O
q°z x f” EAAZ¥f"3"20¥RIE™""p¥ "Q 0%3y
o (E} f"¥p b

$ cat main.cc )
void foo(bool); #RIE™p 1e1 void

int main()

foo(true);

$ g++ -c main.cc ]

$ nm main.o #"'S0OqG _Z3fodqli™|
U Z3foob

0000000000000000 T main

$ g++ main.o foo.o #?ZE37 ./a.out

N)[ H *é ?5n IlUUQ TPVSDFSZ NFOUPS DPN QVCMJD DYY BCJ BCJ IUNM
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G=AE” f<%,8/TL=¥+YbE"NATRIE"" DMBTT?
ked?31t b

JOMJIOF

JOMU'@EZEEnN <>» Hb

®¢ JOMIGH " $ =} U@ 'BAf"i,iA"31¥"S
}1'’U96SBQtz¥f"@" V?A,2 DBMMbC ¥Ir RiZV
[17* BAf"~Zat JOMYOIF JOMIOF +Oqliaa ~AAq
¥b’- hOqU JOMUDOIF t ], ye {Gx ¢l NVMUJQMF
EFGJOBECIPOS Ir «"x"}'h" ¥+EYEcgx ¢lb9i
ra ATIr {E JOMZAD¥A Afdlrtines3t JOMIPGFS}
" —aya 9V zLCIOEBz = A¥5é WBHVF MbAIBHF
Ir 2 27 JOMIOMI,ATyL-31"S}’ "dP"f"-&E
- _fb

A..'BAi $ V30" EFCVHCMIMEMFBTBEOW-JME
“BAV3>Oq~” -00rTr -O2r$4AYE¥SE"A DMBTTURNQMBUF
T6f"uAus JOMZDFe A

$ cat vec.cc
#include <vector>
#include <stdio.h>

int main()

std::vector<int> vi;
printf(0%zd\nO, vi.size()); #

$ g++ -Wall vec.c& non-optimized build

$ nm ./a.out |grep size|c++filt

00000000004007ac W std::vector<int, std::allocator<int> >::size() con
Il vector<int>::siA@()inlinez7 "SOql C f” (P) ¢lb

$ g++ -Wall -O2 vec.cc # optimized build
$ nm ./a.out |grep size|c++filt

I Au{ vyt vector<int>::sise(flinez7 b
i lr T4al17137¥% DMBTIT9A JOMOPOFEHO©AI
1#i PVU MJPFEn Clrp bJ[/ 1SJIONG S «O0 ¥
n <>» «b
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QIJN@MLCY 7 DMBTAT DMERDg>TAp ] *NQM DWEB.T %
« °"7 - _2ubiopitU /f7, f"9AT2U b

printer.h
#include <boost/scoped_ptr.hpp>

class Printer // : boost::noncopyable

public:

Printer();

~Printer(); // make it out-line
// other member functions

private:
class Impl; // forward declaration only
boost::scoped_ptr<impl> impl_;

h

printer.h

+0ql alVv[V, t5¢l 1SJOUFS-*NQM 1SJOYFB
” f"b

printer.cc
#include Oprinter.hO

class Printer::Impl

/I members

h
Printer::Printer()
s impl_(new Impl¢ Ik AZ Impkcl f A?2IrYVD
{
}
Printer::~Printer(P5/f""b¥ 9ATbzfUVYc¢lb
{ Il Z51r |...T20¥ ~Printer() inlizn7e
} /] ¥HOIEAZ Impl::~Imp¥@Uu 6 pb
printer.cc
Cl¥ $ "dilr,yo¥ K+F ~ b.d $ +calda
I 1XIr ? JomMBafF *1fAaf"8AY '-IrtiVvnb
yNalYEU JOMUT®ENROQIbC p MJOL UJNF DPEF HFOFSBU
Ir ,31A7Z JOMUEEI JOMZADW¥[=6yo €Sb

M?f¥ HDD7S!a -fltoE[ <2 7JTVBM $ Z&kb
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" JOMUDOF H Tuv ¥=Af” CVIJMU JO GV@RUJPO
I C NFNDQRFNT&UUSMIFIEDFY QE¥of"@ " p,Bct¥6@"
MJIOBof"b6" ®¢lr ©Ojftf"¥y? yNaA Y+ sb

Hit¥A It A.)@ JOMPOF TUBMIDIAi=06 €€ 1

Ob

UFNQMBUF

$ 3 “f” 8,E 8 #DyaM1¥AS5H 4aiBi1ol

t frcl * CAa¥f” daE 6¥io6f ak d¥ayio
f"Oo©b
t M ¢l “f” 8¥ay” M aE 8¥ay” ioak 8¥
t "©0ob
dlryn¥,1-) ¢ [ o FYUFSOBMYMNEL®B HA r
ti$clbyn AJE>x"}'h" E?22'37V30qb

UFNQMBIOMI@F6-A} 2n$

L'uBA¢cE #VGGEGFS$A CVGEPSIru'¢c¥ alv[u
ALCIdE"E &

template<int Size>
class Buffer

public:
Buffer() : index_(0) {}

void append(const void* data, int len)

::memcpy(buffer_+index_, data, len);
index_ += len;

}

void clear() { index_ = 0; }

// other members

IUUQ HDD HOV PSH POMJOFEPDT HDD HDD OUIFS #VIJMUJOT IUNM
n <>» «b

$ yALIU CZ« www.chenshuo.com



$ lrys U1

private:
char buffer_[Size]; /M DiZe
int index_;

h

}'iP” #VGGFS, #VGGFS 1z C8

int main()

Buffer<256> b1l;
bl.append(OhelloO, 5); // Buffer<256>::append()
bl.clear(); Il Buffer<256>::clear()

Buffer<1024> b2;
b2.append(OtemplateO, 8); // Buffer<l1l024>::append()
b2.clear(); /1 Buffer<l1024>::clear()

cv o $ ¥ CA?5 Ir 61ABiA"2¥E &f" CABzLS8b

$ g++ buffer.cc

$nm a.out

00400748 W _ZN6BufferlLil024EE BalEferEx024>::clear()

004006f2 W _ZN6BufferlLil024EE6appendEPKvi # Buffer<l024>::appe
004006da W _ZN6BufferlLil024EEBGLENer<1024>::Buffer()

004006c2 W _ZN6BufferlLi256EES BebfrtEwx256>::clear()

0040066c W _ZN6BufferlLi256EE6appendEPKvi # Buffer<256>::appen
00400654 W _ZN6BufferlLi256EE L BEYfer<256>::Buffer()

f"AY$¥/T }’*n EL=ffi,BCAN ATal" -02rB
/ 62CIr Uft f7a JOMZ0D M

$ g++ -02 buffer.cc
$ nm a.out |c++filt |[grep Buffer

# Ap{ Buffe¥iof’a$ inlinez7 Aup3if’¢lb
ATaiXKA 8¥ CA 1z2KA #VGGBFBS a a a
f+ARE " V[~ TUBUJD@BMTFB U V[ /éfic2i

,CI¥+EYA/yop b
BT¥ $ +<64a0OF 0¥c¢llbzhOql Z506ulrp b
AT €@ %+ 6?2C Lil¥olrp pryop beA

$ cat main.cc
template<typename T>
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$

void foo(const T&RU7Apucl

template<typename T>
T bar(const T&);

int main()

foo(0);
foo(1.0);
bar( c );

$ g++ main.cc #yirym p ,Alr p

/tmp/cc5SKd58.0: In function main :

main.cc:(.text+0x17): undefined reference to void foo<int>(int const&
main.cc:(.text+0x31): undefined reference to void foo<double>(double
main.cc:(.text+0x41): undefined reference to char bar<char>(char cor
collect2: Id returned 1 exit status

*1p+EU 8¥LCbZzoU hOqU°b2i—$ LAV[Y -4
FOj d6pu't CAE~” iYSAT ..T CA Yb

$ g++ -c main.cc# V[tyIrt"sOq
$ nm main.o #"SOqU,” Acly af”
U _Z3barlcET_RKS#® char bar<char>(char const&)
U _Z3fooldEVRKT_# void foo<double>(double const&)
U _Z3fooliEVRKT_# void foo<int>(int consté&)
0000000000000000 T main #yifQf” mangled naReE”

$ cat foobar.cc
template<typename T>
void foo(const T&)

{

}

template<typename T>
T bar(const T& x)
{

return x;

}

template void foo(const int&J AT CA
template void foo(const doubIl®&P; f+>#-06uyep b
template char bar(const charé&);

$ g++ -c foobar.cc

$ nm foobar.o # foobar.o of"¥c¢l
0000000000000000 W _Z3barlcET_RKSO_
0000000000000000 W _Z3fooldEVRKT_
0000000000000000 W _Z3fooliEVRKT_

$ g++ main.o foobar.o #V[Ty31 a.out
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¢Y"  VOIWFSDPBMA+EN>,Y¥ y1F,V?2LCO{ZY

0 'te”E"Y CAF¥ & 122 WFDUPS BIBSFE@ @GS 5
¢ t+yff fV[h }'3n 1220 #VGGFSYJOWwhoO
qMz A+0q iO° CA+A%CY¥E f"],Z¥%} ©i CA

#V G GFHsB

¢ QSJIJWBUFS al9,” hOqld ¢l yt v},
?@"A9GUIEUI CAR ,6/1yep bin/éff y2ut ¥
€0 1SJOWRS 974aib 1SJOU3FRVPBOW3FRVRTU3T
37¥ DMBANTBt 1¥16 E*Au 1¥ Eb

Request.h
class PrintRequest
public:
int getUserld() const { return userld_; }
// other members
private:
int userld_;
s
class ScanRequest
public:
int getUserld() const { return userld_; }
/l other members
private:
int userld_;
b
Request.h
aleBn 1SJOUFS’?I;DHM)BUTfT(~)hp 1 Eg}’x_éiu
@ Bif” 8Y3 SFRV¥TUshb
Printer.h

class PrintRequest;
class ScanRequest;

class Printer : boost::noncopyiabPginter o
public:
void onRequest(const PrintRequest&);
void onRequest(const ScanRequest&);
private:

template<typename REQ>
void decodeRequest(const REQ&);
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void processRequest();

int currentRequestUserld_;

h

Printer.h

fi EFDPEF3FRVFEUAULC ] hOql ytop PO3FRVFTU
0@ " AbalV[UfAiof” 8¥LCbz+0Oqlb

Printer.cc
#include OPrinter.hO
#include ORequest.hO

template<typename REQ>
void Printer::decodeRequest(const REQ& req)

{
currentRequestUserld_ = reqg.getUserld();
/! decode other parts

}

#C Ir ?2AZ decodeReqgiids®u?17 CAn

void Printer::onRequest(const PrintRequest& req)

decodeRequest(req);
processRequest();

}

void Printer::onRequest(const ScanRequest& req)

decodeRequest(req);
processRequest();

}

Printer.cc

-6ZU¥+O UFNQNMBBFES" Y ¥ dol yN“ p€!
Oc ZAlb le<"A%¥HO©a'P" 8?2h x 1 1® p¥
V? “a 3B/b

6 $ *9 FYUFSO UFHNQWIEUFE. T 8 CAb H
*UlafAa+Y H ¥$ S olUP” fA<E PoP” TUE TUSJOH
TUE JPTWJSERRNn-mb

$ cat ios.cc
#include <iostream>
#include <string>
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using namespace std;
int main() Il "z iostream stringfiv o

string name;
cin >> name;
cout << OHello, O << name << 0\nO;

}
$ g++ ios.cc )
$ size a.out #3T¥V3>0q“l
text data bss dec hex filename
2900 648 584 4132 1024 a.out
$ nm a.out |grep [TW]%A"80q iAp CA*t v¥E &
0000000000400c20 T __libc_csu_fini
0000000000400c30 T __libc_csu_init

0000000000400cf8 T _fini
0000000000400958 T _init
0000000000400a50 T _start
0000000000601288 W data_start
0000000000400b34 T main

$ nm a.out |grep -0 U7%,” 8 ol¥LC

_ZNSSClEvV@ @GLIBEXX _3s4ringé /f"D f”
_ZNSsSsD1IEvV@@GLIBCXX_3.4
_ZNSt8ios_base4lnitClIEv@@GLIBCXX_3.4
_ZNSt8ios_basedlnitD1IEv@@GLIBCXX_3.4
_ZStlslStllchar_traitslcEERSt13basic_ostifeamicE{ EE5_PKc #
_ZStlslcStllchar_traitsilcESalcEERStl13basic_ostreamIT_TO_ES7_R
_ZStrslcStllchar_traitslcESalcEERSt13basic_istreamIT_TO_ES7_R

cCcccccc

f ,2a40h"Bg¢ 8¢ Ob

“g

C¥ $ LCI f'¥iy@~ iypca >0%p "iV’
f”V. WUBEMFAR DME¥¥HuBz WUBGMPRS “f”
¥ "TéopuBA..cio -_ WUBENEF' WQWUS/, “¥H
© Ir 31¥}'60©¢ f i WQWSful "z WUBEMMA " 1
fbyNalaluHAz¥yap ,~ s,z A" f"¥¢l 7"s
L2 f"V¥clbeA

$ cat virt.cc
class Base

public:
virtual ~Base();
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virtual void dolt();

h
int main()

Base* b = new Base;
b->dolt();

$ g++ virt.cc

/tmp/cc8Q7qgKi.o: In function Base::Base() :

virt.cc:(.text._ZN4BaseClEv[Base::Base()]+0xf):
undefined reference to vtable for Base

collect2: Id returned 1 exit status
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