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REZERE, FRBIAFIX P73 R R A ] REAIRFTARIA R . XEHA
il “BBARK” , MRERK ‘RSN, HERXBAME —FEHR” .

TR AR T MR RN B ARz, “eRASTE” E—
RREIT R RIS, (HEER “ABER T, BRER7 X &R0,
HEBITHA el k.

HTRR“ERALT, XA KIRE, AT LAY Penguin E X fly RE:

class Bird {
/I £ly R
}:

class Penguin: public Bird {
/T EHER fly B
}i

R, WRFREUESE K, HmESSIRKEEMNLA#S:

Penguin p;
p.fly( ); /75ER!

XFRE “SRFTEITHRESR” NBERAIARR. HFUBMHEE, #iF
BRI p.f1y WHARKKRHEMALRLR. &K 18 #if: $FHE OB ETRIIN
Ml g, FUCIRMNZ TR RE “EHIFMNEALR T Bikit, mWARZ “R
FEBITHIA RRATREAT” Mikit.

BRVFRARCAPR R S RERZ HAE, ERALA /. 1B, 2E? BARER,
EHFERFERZ A e £ A " Ak?

W, EREXANRBLREE: class Square Mi%LL public A 4k& class
Rectangle '§?

Rectangle
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/1A RET R UCER "encrypted”
std::string encryptPassword(const std::string& password)
{
using namespace std;
string encrypted;
if (password.length() < MinimumPasswordLength) {
throw logic_error ("Password is too short"):

}

[/ BHEFE, (BRI — NIRRT
//BANZER encrypted A

return encrypted;

% encrypted ZEWBRE P HIERERBEMEH, BURENREHEEH, ER
Em&&fiﬁﬁ o &Wﬁ%mﬁﬂ%&ﬁ encryptPassword EH ﬁ‘ﬁ'ﬁ' ’ {/’T{mﬁﬁ H
encrypted MG AT SA. BT LRI IE/E encfypted FisE X R, BRI
TEE:

J/IEANRBEESS "encrypted" MEN, HIREFEE

std::string encryptPassword(const std::string& password)

{
using namespace std;
if (password.length() < MinimumPasswordLength) {
throw logic error("Password is too short");

}

string encrypted;
/ 1 LBEEE, BRI R
//BANZEER encrypted N

return encrypted;

BRXERBIRIBIRAAE, A encrypted BIKE XH LA LSIER
¥ME. XEWARANRKE default 3 RE . VR IHRIREZS T RMEE—RFRE
wEME, EEEEE —ANRENERR. 3K 4 ERBERIH4 “EiT default 3G
EBHE H— A BRE TR t “ EREMRENIEENE” NEE. B
MrasRtEH F k. 240M0T, B encryptPassword FIXRAMERE 476 LU R s #o gk
17

void encrypt (std::string& s); //FEHPHIELHAST s &
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Miscellany

MIAR BRI —F . AFHF 3AMEK, BETHHBERMOETRARA
MmRABFET, CNHRER!

B NEFRATTURBHEREEER. B4, MRFHFEFROKGEE
BT REE, MABBEM]. BoANEKTEREE CH nERFE, HPBED
TR1 FIHMERFVLRE. &G FKWEIRLU Boost, MEKINABREEN—1
CHEZARM . MRREREHER C+ &K, HBRFSEXLEEFIFRIEH
BB, BARHBOREGZEMIELREL.

FM53: RERRREZINES

Pay attention to compiler warnings.

WAEEF AR miERES. M8, ¥R, NRABMR™E, S
BRNZA—MERERMIFESER, PRG? XM HAREF BN L
#, (B7E C++, REITRAFSREEXN TRHIRENFHELIRE FIFOHRE. 24
plT, THRZEZLIOBLEEESNANS LK— R

class B {
public:
virtual void f( ) const;

}:

class D: public B {
public:
virtual void £( );

}i
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7 %K 44: B EBSEBERPAIEHE templates

RARBRBB Fh, 8 A4 SquareMatrix W BB H — AN HEE W
SquareMatrixBase class WHIHIE . BIAEA derived class B4H —MEUEHIE T
INE, ELH—A squareMatrix WEEMEL—AMREB A K. BRWATLUE
Bk, SRR, AEF—R, XHPFEETRE. #ln4 base class it~
fi—A protected IR TR AEREEIE, &SRB AIEN, WK 22 F5. W

ESBREEE FRELE S M, WR base class FAE— MR IR ERE
B, MEEHWTE BT RIS FERE, MGFMET derived class XA (CFEH
BiL) , Wl HIWOX AT AN SRR e 7 XA B AR, BIREEER
RERRE, FEEEARESR. ANEMIER, —AARBEEERBEEREA
FIET .

XA %2 Riti16 1 non-type template parameters (RIS HIEAR S HO R MK,
H5E type parameters (EHISH) L SBUEMK. HlUEFEFE L int M longH
HRE iR FRR, PFTLMB vector<int> Ml vector<long> WIRL R A I ALT 2
FH A XERBKG BT L. RS (linkers) & I 582 4H IR HK
A, HELRS, FHEEWREL templates # BRI A int 1 long BMRA, If
DR RACED IR (FEREEEIRBET) o BRUEN, EXBHFEE L, FEEHRE
MEMEH I RIK, F A templates FHF I FE (B list<int*>,
list<const int*>, list<SquareMatrix<long,3>*> %) FFN N — KR
B ——HRREER. XEEARRERERR, WRFEERAFTLEHF R
IR VESR R4 (strongly typed pointers, B T+) , RN EATRM 7 — 1 R1E
T KR4 (untyped pointers, Bl void*) WIRRE, MGHESEMRER TIE. HL C++
FRUETE PP RS BLAR A IR vector, deque F list % templates T E. MR
PRF ORI templates 7T g HHIRACED K, thVF RS AELLARA) templates HM50HH R #Y
=iE.

Wit
B Templates £ EZ A classes 1L A, BT LMEAT template FRIZE AR 5 EA &
A template BEFEEMIKKER.

RIERRIMR ZH (non-type template parameters) TiHE RIS, e
M, LR UEESHE class R AEREHR template B4

KA B SH (type parameters) Wi ALK, AR, MBuEEibHE
SEAAAIR “3EHIFIE (binary representations) HIRBIZKA! (instantiation types)
FEEIA,
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2 %K 09: @AM BRI ES A virtual 8%

XBABEES LM AR, BeREcrARTAE, BACHEER
SEIRAA MG RN MEERPHE. BT logTransaction &£ Transaction W
f—A pure virtual BB ¥, 24 pure virtual RBHRA, KEPITRESPILEF GA
FEWNEERRH—MER) « RAMWR logTransaction BAMIEFH (@.ﬁ:%,
impure) virtual ¥ IFTE Transaction WA — LI, ZMERSEHA,
TP Bt & M e R A S 3747, B TR E B AT 2L — derived class
B u & IR R AN logTransactione. HE—BE 5B S N B R R R TE
PRIGFIE R BN R AR A (ENRBEIBRMNBHSIIED B virual REL
TEMRANAE REREHRMAR —2R.

BRWTHRFEEFIR—F Transaction EAAR KN RECIR, REFELR
Af logTransaction #AMHVE? R EMR, 7 Transaction HERB()ANTEXTR
P H virtual 2R HUR —FRESIR A

Hih AT UBRX DN BE, —FMBERE class Transaction WK
logTransaction B¥H A non-virtual, RIFE K derived class Wi bR EUEH L B
B % Transaction W EH, MEHX N HERBET L LHMIFH non-virtual
logTransaction. f§IXHE:

class Transaction {
public:
explicit Transaction{const std::string& logInfo);
void logTransaction(const std::string& logInfo) const; //mE A
/ /non-virtual ER %X

}:

Transaction::Transaction{const std::string& logInfo)

{

logTransaction (logInfo); / /ARA
/ /non-virtual &
}

class BuyTransaction: public Transaction {
public:
BuyTransaction( parameters)
: Transaction (createLogString( parameters )) /¥ ogfER

{ ...} / /4545 base class ¥y R E

private:
static std::string createlogString( parameters );
)i
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8 %K 52: BT placement new tLEE placement delete

static void operator delete (void* pMemory) throw();

static void operator delete {(void* pMemory, std::ostream& logStream)
throw () :

}:

XHSEZ R, MRUTENTIR widget HEREHHRH:
Widget* pw = new (std::cerr) Widget; //—mbAE, (EXKAETR
IR placement delete 23 BFAMA, it widget BHL W EAR MM ANE.

RTTMR AN R GRRML) , TR R EAMM delete, &
KA 25

delete pw; //RRIE® M operator delete

B E— RS, BREKREEERY operatordelete, MIEH placement
WA, placement delete RAETE “E5E placement new 18 P il R I F) & RS IR
RERASERA. WE AR (B ERE pw) HETT delete BAEFEAH
placement delete. KN, #IIAL,

XEWRIMEEXNFH S placement new XK NFMRER, RITLMFINE
H— AN E# B operator delete( - FHIE MR AL 5 % i tH DA —4 placement
A (HFHEREEREERY) . BENHISEUIRM operator new —H .
HERREM, RREEASENEUREHRFRRT R, B E2OFAREEK
BT U B 3 e el DA R B0 1Y P9 A O

M —#R, BTRARENERESERILSIBEREPRHREZR (REAK
33) , RLFUMLEBERAE class T B K news H i & P I news (BIEIEFK
&) . REHRAE 4 base class, K BIME——4 placement operator new, Z&F
4 RIABATI 43 F 1E # 7B 20K new:

class Base {
public:

static void* operator new(std::size_t size,
std::ostream& logStream)
throw (std: :bad_alloc); /71X new SEHEIEH B global B
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Set R R BAT KRB 1ist RARHERE P R M3l A SRR AIMLEE SR 5/, AL
HEOBEMBMEE R, RERBBL STL HERF:
template<typename T>
bool Set<T>::member (const T& item) const
{

return std::find(rep.begin(), rep.end(), item) !'= rep.end( );

}

template<typename T>
void Set<T>::insert (const T& item)
{
if (!member (item)) rep.push back(item):;

}

template<typename T>
void Set<T>::remove(const T& item)

{
typename std::list<T>::iterator it = /7 MK 42 Xf
std::find(rep.begin(), rep.end(), item); //"typename"Hii8
if (it != rep.end()) rep.erase(it);

}

template<typename T>
std::size t Set<T>::size( ) const

{

return rep.size( );

}

XER B B, FEMHENE A Y inlining BEA . (BIEGE, EMBAERA
5 inlining FXRAIREZHT, NiEHEHKK 30.

HFE AN, R set B OHME STL ARIHN, MEFE LK 18 &t
BEOMES: “LERHBERGEH, AEBRA” . ERX/LINEEEFIRLY
W, TRN set BIMFL R, IKAER T'EM Llist ZIAIKRKER. HT set M 1ist
ZIEPIRBRRAZKME L, FTCARATUBEERBE R #e STL AN, b, set
B OB 5t set TS LA BENR” BRRE, BIFRREEM 1ist
BIMXR. XXREHIFis-a (BREYLLTR) , & is-implemented-in-terms-of..

HicE
B F4& (composition) HIE X public ATELEARF.
B 7EN A3 (application domain) , HA& Rk has-a (F—1) . ELIIE

(implementation domain) , & & EMk is-implemented-in-terms-of (R#EIEA)SE
WH) .
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§ (B R ELR AT ROV - RERIRZIER
A Boost #8f, ¥R EHRH . REPHKXASTBERFRNBEFESHEM (6
WA, WA SO, EREA%ES) , B EBE ISR R

B XA 42

B XA AT g iR R IR R ARG ?

B XAREFEER AT AR T AT RO B B AR AL —— R R XA E R A B R R ]
R SUR A+ TR AN — RS ?
MHREHE. &, WEMR?

B S B 2 — 4 Boost BRAFFIR, FTLARHH MEAA T UE R
Wi H AR A BPEE . EHBRE AN R G, REEE MERPIRNBFEFER.
BAHENER, BAIE4L.

R R X T EAESNRFERA TR, ANUETEFEEEARSE—
ATAVIEREE . BESRMBEFEMR. SRR, FERFEER Boost #
R, ELHT - RUEREIRE.

Boost W&¥+MEFE, MELAKAEESRMER. BRESHETFER
MK, BEBRERNENONEDSEFEFERR, MHRFERRTES.
HEIFEIYLEE, REFKBE (BIMERERERRER) .

Boost FEFEZ RIKA/PMIERATERTBRARN. B—MRneF, FEE
FESS ERBETRE (BEMAERLENTEEEEEERKIES) . fitn
Conversion F2FFE, RUBRLERBHERHUBER, K numeric_cast BETE
BEEMERRER N R — KB MEBHH (overflow) B F#E (underflow)
L) B P R H . lexical cast MM RANBUKBEMAERY (REXRH
operator<<) ¥#AZRHH, WMEFHLKAEHEEIL (logging) #H+2FHH. 7
— AN T R LR FEREKERE S, EEWTUSKR—EAY, XRBEFE
£4.5% Boost Graph Library (i T4 E4LR graph £5#3) 1 Boost MPL Library (—4
Te4RTEIEFE, metaprogramming library) .
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encapsulation B3 B

*enum(-eration) e HEd
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equivalence EX Gl
evaluate BoE. B HE ~ R
exception S5 FH
explicit EEN ELEEE]
expression FikX CEN
file B (e
framework HE4 HES
full specialization B EScnd
function EE EEN
function object EESES EENZla
*function template R AR BT
generic R, T, B 2R - 2k - —ffb
|*getter (4% T setter) DG EREEEEN
| *global EZIE] EXZT]
*handle G A - HE
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“hash table WA R, IR ERned
header (file) ESNi |
*heap 3 SR
hierarchy AR R AR (EER)
identifier R EVIERE i
implement(-ation) ES) HAE
implicit EEENCTETNCEN FRIIAY - BEEY - BB
information fHE FEA
inheritance B33 23
inline PR (Eial
initialization list YItE 5 HE ]
initialize I S
instance B33 il
instantiate AL, Skl CEAN (14
interface EaE] FANC]
Internet TR AP AR
interpreter Lizaad EES
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invoke LaLi] 39
iterator %88 AN
library FTEE (RN
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8 &%l new M delete

HERRFFEUARRK T RLEE AT SERRBEN, R&EBNESEYR
FHEA class T E:
class X {

public:
static void outOfMemory () ;

}i

class Y {
public:
static void outOfMemory();

};

X * pl = new X; //WIRSEAEI,
//V¥AH X: :outOfMemory

Y * p2 = new Y; //WRFEARD),
//VAH Y: :outOfMemory

C++ AR #F class /B2 new-handlers, BHLWAFE., HRATLIE LR
HXFITH. RESE A class LA K set new_handler M operator new
BIA], 3 set_new handler % F 3 LURSE class % & new-handler (EREGIRAE

f] set_new handler L% '#&5E global new-handler) , £ T operator new U
RSB class HEAFHRTEDP L class ¥JBZ new-handler ¥ # global

new-handler.

BEE, B RARITEALHE Widget class (I FEAMAE R MU L. B AR B R “ X
operator new LR —A Wwidget MM EB AN HHMRE, FLUMREE
A —A &N new handler [ static il A, FIEA$E [ classwidget ) new-handler.
ARG

class Widget {
public:
static std::new handler set new handler (std::new handler p) throw();
static void* operator new(std::size t size) throw(std::bad alloc);
private:
static std::new handler currentHandler;
)i

Static i R B BEE class FE X R ZAMEE X (BRIFEANTR const TTHREHR, Wik
F2), IUREZXASE:

std::new_handler Widget::currentHandler = 0;

/ /7E class SEBLSCHE R AIE6 460 null
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HEFSEE, 4 C++ BRHE class FISCHA E R T class EXRHF? A
HAFRXEEE X person, HSLELAN H 4y FFRGR?

namespace std {

class string; //RTERE OREW, ¥
} //
class Date; //RIBEH

class Address; //RTE S
class Person {

public:
Person (const std::string& name, const Date& birthday,
const Address& addr);
std::string name() const;
std::string birthDate() const;
std::string address() const;

}i

WRATLAI A, Person M F kA T ELE Person ¥ D& HUL N A E
#.

RAMEETFAERNE. B, string AEA class, ERA typedef (B LA
basic_string<char>) . B 43T string MKETEFHASER; EHB
WEAHLRESR, FX EFIMN templates. RTIHHAEE, BHARERRAS
EERFIFEH—HMFERTE. RN ZUERESR #includes SEAH .
FRUESL S A K RTRE LA R 33, ) Rt SRR 8 B3R 8 A VR R A A T 132k
¥ (precompiled headers) . WIRMENT (parsing) FRdELCFERAEE, #RAT

RERERRRAROBRT, BEEAFERFETR “SIEAZRWZ #includes”
A5

KT “WEFAS—HRE” N - (ANUEKBREREN) FER, HF
PBULFAE G HREEN R KA. HRIXA:

int main()

{
int x; /XA int
Person p{ params); //FEX—A Person

}

HBHFBRED x WESGL BHELASEEOAE CEREALT stack W) A 85
H—A int. BEE, SMREFESTBDE I int FER. SHEFREFH pHKEX
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9 43K 54: i HOBERLANR TR XN NARHERFE

XEAEL D f EHENX virtual BRE B: : £, BEPHNMER: sFH £ 2D
const JERRE, W DPERPEAEA conste BF LW—PHRIFRTRXER
ET:

warning: D::f() hides virtual B::f()

AEBLBARERF XM ERRNRE: “MA4R, p::f BHET B::f,
MERBRPZENHR! 7, ZMREBREESFEFEAT M cIHREDH
PEFSYH, MEEBMERT (KK 33 #RAtALXH) . MRAIRZA %
BREE, LT ESBUNRNERTY, RERFEARTH, RhTHRINGE
BRI R E IR .

—HEAEMEERERNEEERTRELR, RE¥STH, FRPFER
WA A—IREAREN] “BRR” HEX TR RE—BA, FH—1E
BEESRH T HEEMEEFEENWEFREES, R—BH T ERNERAX
BEERNEZER, RERTLUEEBIRELESER. MEEFR, HRITE
FANBEGERZW, FReERTHERBERBIEREY. XRER.

W, BEEBREMMEREK, ARNHERETAROESRAE. L.,
B ARG T AR IR RIR AR, JEATE. Bl ERKRAE “REERE" 1
RGBT BRI S — MR RS, EROHRBNHFBEE.
HicE
B R RERRNOESRFER. SHEGRHRIESHNER (B B4R
BT “RALMES” HRE.
AENFEABRESORERES, BARARRESNEFHRNERIAHEE,
—BBHEIS —MRERL, RELGHRNESEBATREHAL.

KM 54. LBESRBEEIE TR1 EARANVREREE

Familiarize yourself with the standard library, including TR1.

C++ Standard —— £ X C++ 1B H RIARHERR FFEE TG —— B 7E 1998 i
HFRERABET . FHRREXTF 2003 FERA—NAREER “HRIBIER” ,
HHHT 2008 224G BAT C++ Standard 2.0. IR H EHEMEB AN L RHFET
—JR C++ 3k "C++0x", BE¥R 200x iR C++.

Effective C++H IR, B =/






OEBPS/Image00022.jpg
Effective C++...

Third Edition sz

55 Specific Ways to Improve
Your Progtams and Designs

o e eV S5 S R A i

Effective (++ \

Thind Fdit i

m [%] Scott Meyers #

(bl 7%

<,
<

>
©
=
@
o
*
=
m
w0
o
m
=2
o
o
o
bl
m
wn
2]
o
=z
>
=
n
o
=
-
oy
=
=
[a)
%)
m
)
m
wn






OEBPS/Image00023.png
1 43 02: RELL const, enum, inline B# #define

C BEEARMEREEANZHRE. RT— BB STLIRHS T#, RARMRE
SR C IRt LR, LN STL MEABMBEHRME, IHRM C
pass-by-value F W ER (5%t 77 AR HE 1518 WAK 20)

HERY, C++ HAR—MHH AT —FES: ERMUNMRETY
BRI BN, N GE S HA B RN BERXEMOES RS KI C+H+ &
HTHREBZE.

W {E
B C+ ®EHHETFUIRATARL, RRTFRER C+H FHB—E50.

T 02: REDLL const, enum, inline B #define

Prefer consts,enums, and inlines to #defines.

BRANFKBIFEH “ T UG F A B AL B8 7 B, ORI #define
ARMAES 8. BREREHRBHIE. DR IXFENEE.

#define ASPECT RATIO 1.653

65 %% asPECT RATIO HIF MR GIFRE N, WIFERIFSRITHLERIER
ZEIE M B EEBET . TRIES 2 aspEcT RaTI0 HAIREBREANESE
(symbol table) . T &SR HILE BERB M RFHIRE LN, TRk
Ak, EAXAHRGEEBTSEE 1.653 MA R aspecT RaTIO. WHR
ASPECT RATIO #E XE—MERFBHLICHA, HREEXN 1.653 LEEREM
KBTS, TRIRKE NGB T TR . XA AT e IR 5 A
2% (symbolic debugger) ¥, JREFEF : YRFT4E A 94 75 7T B2 IF R FEA 125 R (symbol
table) .

RRZERU—NFEREHR EIRIE (4define) :

const double AspectRatio = 1.653;: /I KELFBEHTE,
/ / RX B MR TR G .
fEA— B S HE, AspectRatio BESWHRIERER, HARRSHNLSR
Mo HAPXTIZ AR E (floating point constant, FREES s, FHERAGELE
Fl#define SEB/NENIE, FATLERE “H Huhd % AR AspECT_RATIO Bt
4 1.653” TR S B H 4745 (object code) HHIRE 4} 1.653, H XU H & AspectRatio
“A L HIARE LR .
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64

std::auto_ptr<Investment>
pInvl (createInvestment( )); //pInvl $EIH]

// createInvestment JR[EI#).
std: :auto_ptr<Investment> pInv2 (pInvl); //BE pInv2 FEFXTE,

// pInvl#EA mull
pInvl = pInv2; / /B pInvl FBRINE,
// pInv2 A null.
X—ERMESITA, ENLHEE&MG: “% auto ptrs BB IR SL
SHEE ALK auto ptr FREAE” , IR auto_ptrs HIEEHFNELECH
BHMEFE., 240607, STLARERK TERE “EHK” ZHlTH, FX
HRBANE auto ptr.

auto ptr FIER T R 5| F it 8 8 B4 "(reference-counting smart pointer;
RCSP) . F7if RCSP th B2 AMNE fethst, FELEENAZONRIBMEERE, ¥
LA EN AEIMERZFE. RCSPs RALHIT R FK E W (garbage
collection) , AR RCSPs LiEITHIFRT|H (cycles of references, #lp
HEDSRBFEARINSELER, EMmFRELE “BER” R .

TR1 I trl::shared ptr (JL%&3K 54) #EA RCSP, FLMRATLIX AT f :

void £( )
{

std::trl::shared ptr<Investment>
pInv(createInvestment( )); / /R factory ER#L
/ /4 pInv —BME.
//%H shared ptr HTHIRE B3R pInv

XEBAREERFRIJLERFER auto ptr FIFR/MEAAEE, B shared ptrs &
HITHEEZT:

void £( )
{

std::trl::shared ptr<Investment>
pInvl (createInvestment ( )): //pInvl EE|

//createInvestment I&[E#).
std::trl::shared ptr<Investment>

pInv2 (pInvl) ; //pInvl Ml pInv2 F&RE—ATE.
pInvl = pInv2; //E L, FTEARTEEE.

//pInvl H pInv2 B,
/ /ENIBTRRIT S th sk bl B 3R
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8 %K 51: 4’5 new Al delete A 75 1 57 5 Al

Fit, YRASBETE Base: :operator new|[] R % array M TTEIT AR E
sizeof (Base), IXWHME KM AR array ML EXN RN R (bytes HiF
¥) /sizeof (Base) . Wbl 15IBE operator new [ size t B, HEFHEL
“HBHEUXNZR” MAFREES, KAHEK 16 dd, 3182 EH arrays W HER
BB B A RAF BT R AN H

X R BEE operator new MR HEEITHIIE. operator delete {HHLE )
B, REECEME—HERE CH AiF “MER null $BEHKIERE” , FTEMRD
MR IIXIRARAE . T & non-member operator delete fAIf4# (pseudocode) :

void operator delete(void * rawMemory)' throw ()

{
if (rawMemory == 0) return; //MNSEHERERMEA null #55,

/1 BRERAT L AR
AE, BIE rawMemory FIERIANE ;

XA R H member PR ARIRE B, ATBEEZM—AIEREMGRER. T—
YRE class ¥ &) operator new B KDNF R SEAT R : :operator new AT,
PRt K KN R IMIBRAT W ¥ : soperator delete $A4T:

class Base |{ //—EME, {HIEZIE ST operator delete
public:

static void* operator new(std::size t size) throw(std::bad alloc);
static void operator delete (void* rawMemory,std::size t size) throw();

}:

void Base: :operator delete (void* rawMemory, std::size t size) throw()

{
if (rawMemory == 0) return; / /R null $64t.
if (size !'= sizeof (Base)) { / /IR KR, SIRHERR

: :operator delete (rawMemory); / /operator delete A-TR I, —FRiE,
return;

}
MAE, BiE rawMemory FIEHINTE ;

return;

FHBMR, WRIEEMERANRIRAE 55 base class 1705 H K virtual #7
%JEI%I, W4 CH 154 operatordelete ) size_t %‘I{Eﬁfﬁé;ﬁﬂf%o X “ibR
I base classes ¥ virtual ¥R RS BU—MBIFHIEH; &K 7 ERE—INFIF

Effective C++H LR, F =/






OEBPS/Image00018.png
4 % 23: T LA non-member. non-friend ¥k member b

A~ cookie HRMERRBORERFAKRR. 2B CNRREEMER 2R BEARRE
MBRBFHEAT AL, H cookie MRMERRBA YT 57— k30, FRITEMH
FAFF R B F =AU, RIS

/733044 "webbrowser.h" — XA SCAHE4ENT class WebBrowser H-&
// I WebBrowser ¥ LlEE.

namespace WebBrowserStuff ({

class WebBrowser { ... }:

/G OVLRE, Bl E B EVEER
// non-member %K.
}

1/3k304% "webbrowserbookmarks.h"
namespace WebBrowserStuff {

/1 5 HEMANERRE
}

/73304 "webbrowsercookies.h”
namespace WebBrowserStuff ({

/ /55 cookie FEHMEFI EREL

}

FE, XIFEL CH WEPEMNALSTRN. HEEFEFATERTES . B,
PBE KM <C++StandardLibrary> kXHHAEHPRE std AT RAKE KA,
MEEH T4 LM (<vector>, <algorithm>, <memory>Z%%) , B4 L CHFH std
FIREehigE. WREP HAAMA vector HXHLEE, MAFTE #include <memory>:
WMBE S ABEH List, WAFE #include <list>. XAFEF RxHbATHT A
—/NEDREE G IFHK (LK 31, HPitieRERFKEENIMEE) - U
R RYIEIVLEEH ARG T class A RE, FH—A class BBEE L, FEEH
EH R BB

KR EER R BURAE SN LGN ERBR - M 2T, BEREFATLUBRRY
RBX—AERNEE. MA1F% B ZFNE X non-member non-friend R F iy 4
A . ZENFT, WMEEA webBrowser F 2 B SR T RAXIEF R X,
fth R B EAE webBrowserstuff 44 2 AW B — A k30, WS R R A A RIE] .
FeR SR B AL IF A M EF REBHE T BB SN — k. XR class TERBH 5 —
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Roze, Mike xix
rule of 80-20 139, 168
runtime
errors 152
inlining 135
polymorphism 200

S

Saks, Dan xviii

Santos, Eugene, Jr. xviti

Satch 36

Satyricon vit

Scherpelz, Jeff xix

Schirripa, Steve xix

Schober, Hendrik xviii, xix
Schroeder, Sandra xx
scoped_array 65, 216, 272
scopes, inheritance and 156
sealed classes, in C# 43

sealed methods, in C# 190
second edition, see 2nd edition
self-assignment, operator= and 53-57
set 185

set_new_handler

class-specific, implementing 243-245
using 240-246

set_unexpected function 129

shadowing, names, see name shadowing
Shakespeare, William 156

shared memory, placing objects in 251
shared_array 65

shared_ptr implementation in Boost,
costs 83

sharing code, see duplication, avoiding
sharing common features 164
Shewchuk, John xviii
side effects, exception safety and 132
signatures

definition of 3

explicit interfaces and 201
simple virtual functions, meaning of 163
Singh, Siddhartha xix
Singleton pattern 31
size_t 3
sizeof 253, 254

empty classes and 190

freestanding classes and 254
sizes

of freestanding classes 254
of objects 141

sleeping pills 150
slist 227
Smallberg, David xviii, xix
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Smalltalk 142

smart pointers 63, 64, 70, 81, 121, 146, 237
see also std:auto_ptr and tr1:shared_ptr
get and 70
in Boost 65, 272

web page for xvii
in TR1 265
newed objects and 75-77
type conversions and 218-220
Socrates 87
Some Must Watch While Some Must
Sleep 150

Somers, Jeff xix

specialization
invariants over 168
partial, of std:swap 108
total, of std:swap 107, 108

specification, see interfaces

squares and rectangles 153-155

standard exception hierarchy 264

standard forms of operator new/delete 260

standard library, see C++ standard

library, C standard library
standard template library, see STL

Stasko, John xviii

statements using new, smart pointers

and 75-77

static

binding

of default parameters 182

of non-virtual functions 178
objects, returning references to 92-94
type, definition of 180

static functions, ctors and dtors and 52

static members
const member functions and 21
definition 242
initialization 242

static objects
definition of 30
multithreading and 32

static_cast 25, 82, 117, 119, 249
see also casting

std namespace, specializing templates

in 107

std::auto_ptr 63-65, 70
conversion to tri:shared_ptr and 220
delete [] and 65
pass by const and 220

std::auto_ptr, deleter support and 68

std:char_traits 232

std:iterator_traits, pointers and 230

- std:list 186

stdzmax, implementation of 135
std:numeric_limits 232
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7 %&3K 48: AiH template TR FE

FEHERTBRFEOBE —ATRBEHT = BERF, BERERE—
list<int>::iterator 8 ] +=,{H list<int>::iterator & bidirectional i\
B (REKAD » HERKE +=. RH random access iEALEBEA I HF +=. HZIRA]
MEBASRATE += B—17, BAHAIK typeid IF-THREESE AL
list<int>::iterators THRW, (HGiPEUAMBIEELHEH, MERFL
PATHE R T4 iter N random access IEACIERT "iter += " M. 5
M EL AR traits-based TMP ##v%k, XA F KB MBEATHAE, BRI AR
MRS, BNREFEANRE GRER) AT T XR BT HRE,

TMP EAEH A “BR5E4S” (Turing-complete) Pl3%, BEREHBEIIA
R UGS EY ./ TMP RATLLS R R ATHER . RERIARREK
{EXBAEARR T “ EHH” CHXT B RRIRRAR, kK 47 BREK TMP
if...else &MAIRHH templates MIEAF AR K. ALMEERILRETE
ZH TMP. 4t% TMP TR MEEFE (BT Boost's MPL, W43K 55) RMtER
BREEFE—REHE AR R UALRRLUCATRE “IEER” Cr.

AT BRENFEMINR—T “EY74E TMP P fEE” , kRINBEERH.
TMP H8H EEMBEHRAH, FTUBHRBRAREBEEIE (recursion) 5EM. MRHK
SHERARKEN, BAfAHEKBEERA TMP 2 /TEBRE. TMP EERA “RH
AEE” (functional language) , T#HZ FRXFBBFEZHRB AN FREFEMB
—HEH LS El. TMP KR REZERRIEFME, BN TMP EH A KB IHR
¥R, MRPE “HHMIAEIRM” (recursive template instantiation) .

T™MP WEFEFREGHIEWIIEM T (factorial) . XARANS AFFHNEH
2/, {8 "hello world" BFHEAR, MHEN TESHIAFREREB. TMP K
MriRZERTEITED “BRER AL  (recursive template instantiation) ZEIR
8%, UAROYAIE T™MP e Rz R

template<unsigned n> //—REM: Factorial<n> HIEEZ
struct Factorial { // n#LL Factorial<n-1> HI{H.

enum { value = n * Factorial<n-1>::value };

}:

template<> / /R B
struct Factorial<0> { //Factorial<0> WHER 1
enum { value = 1 };

}i
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BRI BATENSOMAL, BRZASTRIER K. 7—Mike
T —AMERE BRSO heap (BB new RARARLF) -

template<typename T, std::size_t n>

class SquareMatrix: private SquareMatrixBase<T> {
public:
SquareMatrix( ) / /¥ base class BIEHEFEEH 285 null,
: SquareMatrixBase<T>(n, 0), / I AR A SN,
pData(new T[n*nj}) / MG AR TR BT AR,
{ this->setDataPtr (pData.get()): } //RIGHEEH—BIAIL base class

private:
boost::scoped array<T> pData; /73T boost:: scoped _array,
}i // WA 13,

AeEREEM T AL, NEROAERITZ, XEERAEFE—UHAERR
H——SquareMatrix X 57 RHAT LA 4 Bl inline 73X V§H base class fR4s, 5%
H“HERETE” (FREEXDN) ZHAEELE, ERER, ARKA
SquareMatrix MR EEARRKIRE, FreliifE (B squareMatrix<double, 5>Hi
SquareMatrix<double, 10>) SEAEHARIR SquareMatrixBase<double> % 17 BR
¥, BIITBHILSE#— 4 squareMatrix<double,5> MR B — A E KRB
SquareMatrix<double, 10> IR F. BE, Q?

BRI, RE, AL HARN. BERBEEEFCTRMA invert A, A
REAERR LR A (R R TI U R B S M B s EEX R W) EERAE. F
WERSEERS, RITRMEERRE, RETUREREEN RN,
BFRENITHRE RSP RAERRIES. XE “SRIER" MRAEFREE
EIIEIR

MB—ANEEE, RRKDMIERERAE R —RER invert, AIEDIITI
RN, HEE TR F K working set (B W FHBD Kb, HeELiE4A®
HEFX ARSI HEFE (ocality of reference) » iIXELHE ] BefF R P AT B F R,
B R+ E B invert WEBMRMABIER. B—NEW 5 EEML? RMER,
— B MER B E BRI WEIRIT & 1997 0 LR EI X AR BIR AR 1728 .

B—ANREEVELL T RO EE RN B AN MBERARNAE, "Rk “ SR
KANTLERBIREIEE” ME base class P, X&WME PR /D. FlIWMER
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Airplane:fly 164, 165, 166, 167
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Bird:fly 151
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changeFontSize 71

Circle:draw 181
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clearBrowser 98
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createlnvestment 62, 70, 81, 82, 83
CTextBlock:length 22, 23
CTextBlock::operator[] 21
Customer::Customer 58
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D:mf 178
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daysHeld 69
DBConn::~DBConn 45, 46, 47
DBConn:close 47
defaultHealthCalc 172, 173

Directory::Directory 31, 32
doAdvance 231

doMultiply 226
doProcessing 200, 202
doSomething 5, 44, 54, 110
doSomeWork 118

eat 151, 187
ElectronicGadget::checkOut 192
Empty:~Empty 34
Empty=Empty 34
Empty:operator= 34
encryptPassword 114, 115
error 152
EvilBadGuy:EvilBadGuy 172
f 62, 63, 64

FlyingBird:fly 152
Font:~Font 71

Font:Font 71

Font:get 71
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Font:operator FontHandle 71

GameCharacter::doHealthValue 170

GameCharacter:GameCharacter 172, 174,
176

GameCharacter:healthValue 169, 170,
172, 174, 176

Gamelevel:health 174

getFont 70

hasAcceptableQuality 6

HealthCalcFunc:calc 176

HealthCalculator::operator() 174

logCali 57

LoggingMsgSender:sendClear 208, 210

LogginMsgSender::sendClear 210, 211

loseHealthQuickly 172

loseHealthSlowly 172

main 141, 142, 236, 241

makeBigger 154

makePerson 195

max 135

ModelA:fly 165, 167

ModelB:fly 165, 167

ModelC:fly 166, 167
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Month:Month 79, 80

MsgSender:sendClear 208

MsgSender:sendSecret 208
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NewHandlerHolder:~NewHandlerHolder 243
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NewHandlerSupport:operator new 245
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operator delete 255
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outOfMem 240

Penguin:fly 152

Personzage 135

Person:create 146, 147

Person:name 145

Person:Person 145

Personinfo:theName 196

Personinfo:valueDelimClose 196
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print 20
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6 &K 34: X4y D 2kACHI STk A

PO K I A XAFEF R LA Mode1n B Mode1B ) K47 /7 33K & Modelc,
R B —ANTT LA TS MR 450 04T b

FEATE Airplane: : 1y HHAEITH, MAET Modelc R ARE “FHRE”
MBS TSR T ZRETH. TEHERMNTURS M “RESFALRES
derived classes, {HERIEEATHOBERBUARIK” o WEIFARET VN “virtual B3
BO7 MM “BEi” ZEpEE. THE k.

class Airplane {
public:
virtual void fly(const Airport& destination) = O;

protected:
void defaultFly(const Airporté& destination);
}i
void Airplane::defaultFly(const Airport& destination)
{
BRETH, WL CERIEE B K.
}

EVER, Airplane::fly BAEHMCH— pure virtual %, HRMLTED. H
BT W HILTE Airplane class #, {HILIK R LAJHSE BRI defaultFly A H
B B A8 F 4 SEPL OB 31 Mode 1A FIT ModelB), ] AZEH: £1y BREH 3t defaultFly
f—A inline WH (BIFEE LK 30 FiE, inline FRECN virtual B$CZ R AT BR
).

class ModelA: public Airplane {
public:

virtual void fly(const Airport& destination)
{ defaultFly(destination); }

}i
class ModelB: public Airplane {
public:

virtual void fly(const Airporté& destination)
{ defaultFly(destination); }

Effective C++H1 3CRR, =R
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B DU AR S % R P U i

R RER M WE R, SUEEIFEEEARY: BERLRMY
FHAMAE BRI , B RS, RELE.

B OXR AP, TR ERREREYE . LS REICARELER
PRI IR S AL | AR IE B IR B SESORTE, SB R SEL Y RBIRE M 3
BT BAT R AR A, A B F RGN B FRZIE%.

B R CH+ EERBFLZHAXARE SR . B0 class, struct, template, public,

private, protected, static, inline, const, namespace

B DL EREAREATAER AR, B0 class HX ML AREFH base class, derived
class, super class, subclass, class template -+ HWHFERFMRAK, RERE
SR BARKWMR S LT (BIFhIEIFEE, BIFR TR .

B FUSHURE IR AR S AR, SRS RE . BI40 stack, queue, tree, hashtable,
map, set, deque, list, vector, array -+ 1B/R¥ array P4 H4L.

B SCEOEA A BRI RS EA L hRiE, REFCRE. Bl reference.

B SCESORE R R T AR IIEREL, B0 pass by reference. pass by
value. copy HIXER3L. assignment BAEF5. placement new.

B DRARE DB A, MTRAT Gndket. XA MTRARE (n
pointer. type) o

B RS TFAEBMEAERNEE. 2B EIORTIG %, EIRE RS R ETE
PXHEG .

i 2 AR — BB object Al type BIANARIE (b i “ b4 " A« KA,
WHENMBZERER MY GIE ERERLEASRRD S IR,
BRI AR RN 3 A SRR AR o £ B SESE SO SRS /R R S RRARE: “ i i “BY
A7 o HRERM, BAXKCBMIMXFEN P IARE, HWHFRARRARK.
PRI A0 45 R FH K Bt 3 8 ST R A i . NS BRADEESRMEAE, "object” 7E Object
Oriented B AR IMSUER SR “Pitk. Pfk” ik “x%. HiZ” .
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Inheritance and Object-Oriented Design

ERXNS&HIE (00P) LECELRBEHANENRT, FUTgk&. JRE. virtual
RS, WRARCLH T 82K, YERTEZRAU CHRERER, mSEEHRE
R OOP H5EE .

R, C+ () OOP & A REMIRIRA I 1B OOP FHEAE: “4k&” AILL
R AR ENR, §—P4AERE (link) 7T LLE public, protected BX private,
WH LLR: virtual B non-virtual. #RJ5 R R BN EANEIN: virtnal? non-virtual ?
pure virtual? UAR AR R RN IADE S4FHRRZ T M. SESHE S virtual K3
FEHAXEEW? SAWMFAER Cr+ MAREHRMN? &iHEmMAWHL? MR
class AT A B BB, virtual REE B R EG?

FEXNIXEFEASTES. WS RBERE CH BMAFRFERNEIERY B
B SR EAN R R EARERER R . §0“public 4K 7K “is-a",
WRHEZRULEHEHER, FBERLES. RFEEE, virval REER “#D
W LEA” , non-virtual BREER “HEOMLIHMMLABE SR . WRARK S
RERN, SEMCH BFRARRKEM.

WRR T Cr+ BMIFHREL, RERI, X OOP KMEERZET . EF
B R —IA R ES RN, TR DAERIEE € 3 AR S R G R AR
%, —BERmMEZETEREN 4, BEE CH HHRAERAERTHHEERT .
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XA class FIE S 4 Z8ILL Person B pointers F references R3R'E N R,
AEARGBEEEXT “ A pure virtual BIEL” B Person classes EBUHI Lk, (SR
AT URAE B Person [ classes BRI LAK, ¥ F. ) B4R Handle classes 1%
F—#8, BRIE Interface class I OHBNEUNEEFATEH HIE.

Interface class )% F* WA IMERIXFH class BIEFIM R . MAEF AR —A
SRR E, REINHE “EIEHRHE R B derived classes IR EUA B
PR RBORERR A factory (L)) BR¥ (W4 13) B virtual HERE. €A
REIRE (REAWEKE AR, RAK 18) , BAZESRABNER, Mixxt
S 3 Interface class IR . XFEMRBEXEMETE Interface class =4

static:

class Person ({
public:

static std::trl::shared ptr<Person> //JE—A trl::shared ptr, 1§

create(const std::string& name, //— Bl Person, HLUULEZSH
const Date& birthday, / /I %K 18 VMR

const Address& addr); 7/ AR EIRE trl: shared ptr

.
&P X BAEREN:

std: :string name;
Date dateOfBirth;
Address address;

//BIB—AXR, XHF person N
std::trl::shared ptr<Person> pp (Person::create (name, dateOfBirth,
address)) ;

std: :cout << pp->name () / /i1t Person KHEOEFHIXA N ITHR
<< "™ was born on "
<< pp~->birthbDate ()
<< " and now lives at "
<< pp—>address( );

/ /34 pp B FFERR,
W =2 A=E0) 5
7/ RERK 13,

X8R, ZFF Interface class ¥ ORI R %3 (concrete classes) #4704 & L H
S, T EEIFRIHERBOAFHEE . —Y#RLE virtual ¥k BB B BLED B 7E 10 S04
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int retval = doHealthValue(); //BEERMTAE.
/I — S TR, T

return retval;
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HE Wiy fre g ¥4, Transaction MEREMB S —ITHHA virtual B
¥ logTransaction, XIERBIRHATHE S, XEESIEHAK logTransaction £
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{
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}

class ModelA: public Airplane {
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virtual void fly(const Airporté& destination)
{ Airplane::fly(destination); }

}:

class ModelB: public Airplane {

public:
virtual void fly(const Airporté& destination)
{ Airplane::fly(destination); }

}i

class ModelC: public Airplane {
public:
virtual void fly(const Airporté& destination);

}:

void ModelC::fly(const Airport& destination)

{
¥ C R KKK E IR A0 H Kt
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B85, ikRIIBE shape B non-virtual FREL objectID:

class Shape {
public:
. int objectiID( ) const;
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DEPRARETUER S, KB double FIFRRIF UL x BTN
BAREN R BB SERAIE R, RO IZR T RERBEHEEE, BHERT
CRIBER RN, RBEKEOLRTIEREAN RSN M FUEER31E
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WiclE
B MR, REBHER, BHEEEFERRNABFER dynanic_casts.
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AT R 3 RO AT B SRR IN .
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Avoid returning “handles" to object internals.
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HEN, TRBE DI struct AL Rectangle E¥EE:
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Point (int x, int y);
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M. 2R, WRERFFMES (member initialization list) PJ%5F base class Fi B EUE,
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HEREA static, MMATTRESIMER “HHAFRRBZ BuyTransaction IR KN H K
MEHH B AZR” . XREE, ERBN “MURATELATREXRE” , A
LA “ZE base class #i FHTHISAIR 8 A (4 virtual BB ] T FEZ derived classes” .

it
B ERE R BRI A R virtual B, BERNIXEEHAMAATEZE derived class
(R LEIITHE R BT RESEMEER) .

R 10: S operator= IREB—" reference to *this
| %

Have assignment operators return a reference to *this.

KTBE, FBRRFRTUEEENSREYER:

int x, y, z;

x =y =2z =15; / /AR
RISEEBNE, MERALAESE, U LREMBREREETA.

x=(y= (z=15));
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class Widget {
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}i
void doSomething()
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std: :vector<Widget> v;

/ /v X B S
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SmartPtr<double> | — SmartPtr<int>, B ABEFIHEE “K int-F#H
double*” MR RAREEWATH. K, BATLHNET HEXIZ— member template
B 6 1) i 5 o B AT PR B BR

B smartptr M7 auto ptr Ml trl::shared ptr FTiRELAIBERE, HRAL—
A get R EM, REEEIEHNS (WEK 15 B nEAN R EA,
MARATAT LATE “HIFERAR 7 SCERRS AR WAT R, FEFERINKIE:
template<typename T>
class SmartPtr {
public:
template<typename U>
SmartPtr (const SmartPtr<U>& other) //UAother i heldpPtr

: heldPtr (other.get()) { ... } // WEAL this #) heldptr
T* get() const { return heldPtr; }

rivate:
pT* heldPtr; / /A smartper FFEKINE JRE) fEE
}i
AT RAEF] (member initialization list) A4t SmartPtr<T> Z AR
g RRREER, HUUKEN ur MFEE (H smartPre<u> FH) fEAKIE.
EAMTAREY “FEFENBRRERITE A v B o 18ttt 14 aEE
HE, MHRERBIEEN. BAMRL snartPte<T> WEHF T — NN copy
MRS, XAHERBRIERLFEBNESREEY GEE) KRN BT HE.

member function templates (F 5 BREBIR) MMAAR FHERE, ENEH
B R N AERIHRMERE. Hli0 TR1 H shared ptr (K 13) XFEHH
“REFBZNEHE . tri::shared ptrs. auto ptrs fll trl::weak ptrs (4
B 54) 7 HIMIEEAT N, UUBRBTARE LR EY (trl::weak ptrs BRAD) KIRER
fE. FHEE TR1 MIEHXT tri::shared ptr B—H %, HA RPN
template BRI RERT class TIAFF typename (3K 42 B, MENE
XEHBEET MR .

template<class T>
class shared ptr {
public:
template<class Y> /7R, R BEMIER

explicit shared ptr(Y* p); //ETRE
template<class Y>

shared ptr (shared ptr<Y> consts r); / /3 shared ptr.
template<class Y>

explicit shared ptr(weak ptr<Y> comsts r); // &, weak_ptr.
template<class Y>

explicit shared ptr(auto ptr<y¥>& r); //® auto_ptr.
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class TextBlock {
public:

const chars operator(] (std::size t position) const //operator(] for
{ return text[position]; } / /const X,
charg operator[] (std::size_t position) //operator[] for

{ return text[position]; } / /non-const F .
private:

std::string text;
}i

TextBlock H operator|[]s T HIXAER:

TextBlock tb("Hello");
std::cout << tb[0]; / /A non-const TextBlock: :operator[]

const TextBlock ctb("World");

std::cout << ctb[0]; / /8 const TextBlock: :operator(}
M —3, HEERY const MR KL AT passed by pointer-to-const X passed by
reference-to-const BMEIREE R . LRI ctb B FRiT#E/E, THXAHEEE:

void print (const TextBlocks ctb) //MERE(H ctb & const
{

std::cout << ctb(0]; / /@M const TextBlock: :operator(]

HE&E#H operator [JHNARMRAL FARKIEBIHKE, HMATLL4 const
F1 non-const TextBlocks IR R FIALH :
std::cout << tb[0]; / /808 — 34 non-const TextBlock
tb[0] = 'x'; / /¥R — E—" non-const TextBlock
std::cout << ctb[0]; / /BB — #E—A const TextBlock
ctb[0] = 'x'; /458! — BE—4 const TextBlock
HE, @R HRE operator[] WIREIZKAUB, EF operator[] A3
BB REE, BRERTEEN—D“H const Bl operator [] R # const
chars HEFTIRAESNIE.
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FRE R ESUR (performance-sensitive) FIEF4Y, 7 WIARR 48 F#GZE B.

Wi
B AR E AR XGRR T SRR IR B B 5 2 AR
FRR27: RE/MBNEBRIE

Minimize casting.

C+ BB BARL —2, RiF “HRBBR” SRTHEE. Bik binFR
MR “Fi” Bl HE, RRAEHACEEEANERE EPITEMAZE,
ERX. BERENHRMAE. X MRANEBRIE, THERMBBFIE.

RERRE, BE (casts) IR T HRHRY (type system) o A LSBT
KRG, FEAZPR, FEEHENE. WRREKE C, Java 5 C# FE, &#F
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WHAEET, AR RREFDRZE LEEEER? BAREREFER set 12
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HEERBER K, B (reuse) RAFFRFHNET. MRFE—MHIBEHHET R,
PRRREENE, S sets MIHERSE T, HA—MEREKEFRA linked lists. TR
X NIEFENE, FRUERFEER — list template, TRIKRERME.

ERB YL, RREERIBAHZEF K set template 2k std::list. HEE
il set<T>%k& list<T>. HEIEIRITIMBED set HRHELRA 1ist R . IR
TR set template W :

template<typename T> /7% list WATF set. iR,
class Set: public std::list<T> { ... };

BUHEERRARE, BLF LHFERATEHR. — WK 32 /i, WRD
B—F B, X BAENESHFEHEYN DUENZNE. B 1ist JURNFTERTE,
WRHME 3051 BEHHR] List<int>PIK, A 1ist HHEFMWE 3051, set AATLA
WEEHTE, WRHE 3051 FHEFHE set<int>BIK, XA set AHE—% 3051,
itk “set B—F 1ist” FRNE, B List MEHEMELIER set MR
HANAH.

HTFIXB A classes 2 [ 3F3F is-a BIXFK, FrLd public kA&AANEA FREEE
1. EHBBUER, RS TH, set HBWIRE A list MHE LT %K

template<class T> / /% list MAT set. IEWfE:.
class Set {

public:

bool member (const T& item) const;

void insert (const T& item);

void remove (const T& item);

std::size_t size() const;
private:

std::list<T> rep; / / IRERR set RIEER
}:

Effective C++ 3R, 58 =R
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1 itEC IR C++

HHEEFERO, L2 “AF4RIF R ITTHN E X 2 non-local static
W7 MPIRLIRE .

BAT— B — AR — K A

Fiig static Xf%, HEMMNBEMEHREBEFSERH L, EHib stack
heap-based X} B &R HERR . XTI B ALHE global Xf %, & X T namespace 1EF A
IS8 7 classes I ZERREIAN. BAKRTE file fEFBABEFE A static KIXTR.
BB A B static X BB A local static X5 (X A EA 13T RIS & local) , HiAth static
X8 FR A non-local static X & . FIFL AT static RSB BENHER, WREELN
BINTHI R A 7E main () G5 RETHE BENAA .

PriB4RiE 80 (transiation unit) RIEF=H B —EH#R3CF (single object file) )
ARLLYER . EA Fe R B —IFERSEIN LA AR (#include files) -

WA, RATEOHEES R EDSFH ARG, 8 AMAEEL—4 non-local
static X% (HRRR L% R & global AL T namespace fERIIH A, HMERTE class
B file EFIBRAB AN static) « HEMRBER: WRERFLTHBEN
non-local static X B MIVIEEWEEM A T 55— mFHRITTH FIFEA non-local static Xt
%, THRBIKXASTRATRE MR PAIEN, Bh G+ X “BXTFARSELT
P ff) non-local static X8 ” FIFIHEAL IR F I T H#EE X .

ST LB AR . RIBRE — FileSystem class, 'Bib HBEM LI SCHE
FERIFBALT AL (ocal) . HITXA class FHAFEERGNBL—XHRE, K
AJRE L P — MR %, 7 T global 8% namespace 1E RN, SAEBR— RS :

class FileSystem { /I RBIRREFEE
public:

std::size t numDisks() const; /I IRE AR —

}s

extern FileSystem tfs; /I TEAE RN R,
//tfs {3 "the file system"

FileSystem XS HAR — MR FE L IIBHEN (riviaD) M ER, BHIIROE
FIHUIRTE theFileSystem MR METERATRMEAE, SB/IBERNKE.

BB BREEE B T — class A UALE RSN H) B & (directories) .
1B BRI class £ L theFileSystem ¥ %::

Effective C++ 3R, B =K
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6 A5 xRt

Private 4% Bk is-implemented-in-terms-of GRIEEMELIH) , XA HELH
BAEARZ, EHN%K 38 ARIFEHE S (composition) KR X HAIXFE. RN
EFHEZRRE? ERIVE R RUBEREES, LENAEH private 487K, i
ARVNE? FERY protected A5 /B virtual R EZEREHER FIR &, HLLH—
PO E AL, BRR X425 18 5 T R Ok R 2 LB B private 48K B STAERS . B G BAN
BRBXANO, BEEERE-FEEHER.

BEBAINEF K widgets, TEANTHE N IZBLFH T ## I fT{EH widgets.
FIMBATR LA ESE widget A RBE 2MEHBORA, BAEMEST B
) VR e e e Ak . BANIE, WAL APMITME (execution phases) HIFEFF,
AT g EEAR R BAAE AR AT I3 B (behavioral profiles) . #liN4mF 8RBT

(parsing) BB A R 3, KA FEFHERARA (optimization) FRIBARK (code
generation) P BBTE PR %.

RATPLE BN widget class, LT WREFRE NG REABAHKE. BITHE
BRATE AR FERHER, EFENLEED widget FIME, DARMNFTEFM
RMT AR . AT T, ROITERERXMN S, ERIMERER
TR ERR TR T .

BNTHEARANRNE, RELEHNAE, G TAEEZHPHEER
¥, ¥HEFOREITIXA class:

class Timer {
public:
explicit Timer (int tickFrequency);
virtual void onTick() const; //ERBREHE K,
/ / SRS B B —IR.

XHRERMLIETE. — 4 Timer ME, AN URNFEN T HER
BRE, BIREERIEHEA virtual B3 AT LLEF E XIHA virtual BE, ik
JE B widget HIMBPIRZA. 523!

3 T it widget EHE X Timer WY virtual BB%, widget &7k H Timer.
{8 public 2 AFEMBIHEAEY, HHA widget FARA Tirer. EEf, Widget BF
BAZEEBATE —A widget I onTick B, FEAME LIHAR widget BOM
—#5. MBAFBERRASNE RESEREFS A EMHBER widget O,

Effective C++1 3CRR, 3B =R
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5 I

AR TE BRI E BN HEFRIE” « FRKRET RO, X RERIRHE
BRPER, REMEROEFEEY. REK “REREMRIE” IR
H—#4, BRI EEESE, SEUEREREE D KIS .

PU+4ERT, #E goto MBI N —FEFLE, MARMNNBAE LS
te#EHIF (structured control flows) « Z AT, &R¥IE (globally accessible data)
PALAH—FrR L, MSRMNABON TEENH L. &0, 85 “KREREE
RER” MR —MEFELER, MSRNBAOTEE “FHELEH” .
BRI AWTRT . A1 SRt
Wit
B RHEEZLERH (Exception-safe functions) B KA R ¥ AL MR HITFR AN
FEMEIR G MR . XFER R BX 4 =R ] BEIIORIE: B4R, BAE. A
MrER,

B “SRPUFIE” 1E1EREW UL copy-and-swap SEILHISR, 1B “SRFURIE” FFIEXFR
HRBEAT ER B A Z LR N

B REERG “REREMIE” BFEERASTHAERZAN RN “FHEE
ERIE” FRREE .

F 30: FJ;A) T RR inlining BYER B HMIL

Understand the ins and outs of inlining.

Inline R¥, FTHKAT! ENEERERE MMEBRY HEFRE (B
%3 2) , AUEHENXATRZREERAFBEINTSTHE. FERERES

g

WREFFIRBMLLBRIMEE, B “RRBBOARRA” AREHFH—E 0 Mm
Bo SMERBRAHUEEE BRI ARG L “NERBOAR” KR, FTl
K inline AN RH, RTFREFS[RERFRANE (REAEHE) PITESRHREM
. KEHRMFB/LEALALIHE—A “outlined RECHA” SHEBIT I Z B

RTREREFREEL AT, BH AT E. inline REWBAFISh. inline
REHERNBEANSE, B “HhRBENE MR BUREEEEHRZ. RAE
ABELUTFELRETR, XBEHETREMRH B (object code) X/h. £

Effective C++H (IR, 5B =K
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9 IR

trl::functionf¥ LIRK) RegisterCallback® Al Be o & it i 24 m] A H
¥ (callable entity) , REXANTTRAPERZ A int BUEMAATHEHES int M
F, FIBRFE—A string AT AT #EEN string BFE. trl::function
A template, UK BAREENE L (target function signature) A Z ¥

void registerCallback (std::trl::function<std::string (int)> func):
//BH "unc” BZAMFEAY (callable entity)
//REZ “AIRMY” HELY "std:istring (int)" —H

XFBEEAS ARG, RREKNS HELK IS ~ET ENAZE.

B trl::bind, EHREBM STL 4888 (binders) bindlst Ml bind2nd FTHIE—4
H, MXEL, MrTHEH/AFRIRE, trl: :bind A AR const & non-const
R R R RIZEVE, W LAR by-reference 28 FIEVE. Wi BB TR ZR MBI
Af LA IR s, BTUABATAMA trl::bind ZEWALFEHH A ptr fun,
mem_fun Bk mem_fun_ref I —HRELT . WHHB, trl: :bind BRE RHE
TH (binding facility) , HHET—RIFRE. RELK 35 AL EHHEE.

KA Ah TRI BRI ABEA. F—HRGBILE AT RIMIIILEE:

B Hash tables, FI3RSLHL sets, multisets, maps F! multi-maps. B E AR D
DLERIME (TRI ZATHD XN ARBEETHR. BEARTHREIINARK:
trl::unordered set,trl::unordered multiset,trl::unordered map Kk &
trl::unordered multimap. X4 Z KB E MM set, multiset, map B
multimap AF: LA hash JGEEREFIXEE TR1 28K T EHF LM AT BUHK K
o
IEM#ik (Regular expressions) , A5 LI WA 2 4 HEA K 7475 88 A R A
B, REMEANEE SRR 5 AN LEFHFRIE LR (teration) F4F.
Tuples (ZREH) , XRIFHERFEFMN pair template FIFH —HIFH. pair R
BB AR, trl::tuple ATFFHAERNMEININS. BT Python M Eiffel
MRFR, BFREKE! R KEREEFRERECDLPA CH.
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HBANUE BB B tdefines, HHMIFHRIFRMAEAR Y. B—REXEEEH

(constant pointers) . BT H 8E XA EHEBRALCHAN (DHEEAFEHELES

A) o, BEH BB (MARRIRETEZY) A const. #In# Bk
XHEREL—NERE CAZER)) charr-based 8, MRWIE const PIIK:

const char* const authorName = "Scott Meyers";

KT const MENHMEH BHE X SHEEH) . £33 FRBHiITE.
XBEEBAEERIE, string WHRIBEHEHFTEE char*-based &H, il LRl
authorName TF4¥ 5B X I # 5 i 5.

const std::string authorName ("Scott Meyers");

FE_NMEABERME class TREE . 8 T HEE/ER I (scope) FBRHIF class
W, FRBIEE R class — AR (member) ; TiAMELEREEZRE 4%
Kk, RBAILERI— static BA

class GamePlayer ({
private:

static const int NumTurns = 5; /1 EEEHR
int scores{NumTurns]; /MEREEE

RTRETE B2 NumTurns K5 B G dEE XX B HE CH+ BERBXIRETE
FRAEF AR TR — A 2 X, B R ERA class TRE BN static B AL
% (integral type, HI3 ints, chars, bools) , NFEFERALHE . REREENIR ML,
PRET CAFS B 343 B AT B AR Bt X o (B RARENEA class TR &ML,
HHYEIR A I TR SR 8 E R IERH) BEEFI—A e XK, HREs
R HMR A E X T

const int GamePlayer::NumTurns; //NumTurns FJEX;
// VHEFRA A BB ETHE

HIEXA N F R — A EI AT AER S . BT class HEEES YR IRE

WME (Bl ST 7 B NumTurns B8 B IRBME 5O 5 Bl XA L FRYHE.

JRH R, EER, BRAIEEF M tdefine BIE—A class ERER, EH
#defines HAEMAMEHEL (scope) . —HEHEX, ERAEHLBHRFIESTH

Effective C++m 3ChR, B =R
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7 BR 52 B

H TiXA template metaprogram (3 H N5 — template metafunction
Factorial) , RE{RIEW Factorial<n>::value BiW] LA H| n B FefE.

B RLEL template RILE Factorial<n>HERIEE H —A template HIRIE
Factorial<n-1> Z . MFif REFEE—H, BRINFE - MEHBERERDRSE
. XBEMEKRIEN R template FF{L & Factorial<0>.

A Factorial template RILAHRE —A struct, A struct # A enum hack
(4K 2) HH—AN4H value I TMP KR, value AR LA FBINH
Fef. WR TMP A EERNRIEME, value NZEBRBHANREER. HEH
F TMP AL\ “ABARBEBIAL” (recursive template instantiation) HURTEIR, ®A
BOAE BOH—6 value, B value HHEF A MIE LA

YRAT LLX B A Factorial:

int main()

{
std::cout << Factorial<5>::value; //E1H 120
std::cout << Factorial<l0>::value; //ENH 3628800

WMRFAAXLERZEIKEKREE, RELIWMBETHRAI A template
metaprogrammer [ 26 B &4 . 401 5 templates FIHAFLIR A, UL K& i# )3 RBALAT enum
hacks, VAR Factorial<n-1>::value XBEMRFESFERITEER, B i
BT “EFL” B CH BFA.

X4R, Factorial 7776 TMP B R 2B "hello world" RIEEMAELES
FIRg—#. ARTE TMP ZFiLMEB%Y, REEN—SREMNERBEARS
AEFE AR FHER. TEmaEH =47

B HREERMEH. ERENTIENHEEFY, BREEAN (PIoRE. 5B
B, B FE) FRSERAXTVERN. BMF, B MNRETERE
B—AEEXERERN, ERE-AEEZRERI AN RS RR
e — AN REAR NS, WRFEH TMP, SITTLARR (EHFERD BFESDHR
FEEBENHASHER FAREGHEE 2858 XBREN T2 TMP WT#H
RUEAT R BRI . X TMP A — M BERLE, MIERKAN S HKE
¥ (fractional dimensional exponents) 7] X ¥§, {B3 UM IFHP LM,

Effective C++H 3R, =/
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6 %K 35: FE virtual BB ¥ LS A%

FH—AE AR R ITA R R KBS A virtual. A7 EHRXFHORIERL, 5
WK 31 1 Interface classes. SATTX AT RER class it FHHRZ B SLIFHMFTIE.
FERBP R A ZTE derived class PR EFE L, FE AR 20K AR L2 B 307 B
A non-virtual. ®&H AT RFIZFRIRE class & FH TAET NP AN TR T
T i R T 8 AR R B AT A2 — ). WRIRMAEY Gnvariant) BREEF
R (specialization) , FHFEAWH K.

EicE

B O 4EM Ik K AR . 7E public 487K 2 T, derived classes & J& 4% 7K base class
MO

® pure virtual BN B E#EDO%K.

m &AM (FE4D impure virtual SR EURAATS 8 O 4k R R 48 SEIR 4K K .
W non-virtual B #EATE 28 O 2R UL R R SN 4k A .

KR 35: FBIR virtual RE UMV ELEIEEE

Consider alternatives to virtual functions.

BREAIRIELES — MR A, (RITE TR A B — SRR
PREVIERRE T 8 IR A RR, B AWk 45 3 R HoAth BB R B IR BeR S B 5L
HAFENR. FRELRERBE— MR RS healthvalue, ERIRE—MEH, R
AP RERE. BTARNAYEEEUARR MR EARIIR R RESR, &
healthvalue F5 B4 virtual 0 2 15 B A AT Ml

class GameCharacter ({
public:
virtual int healthvalue() const; //iREIAMIREEEIEE
/ /derived classes Al EHTE X E -

}i

healthvalue JFR¥ A BN pure virtual, XERBANPESH AT EEREREEW
REEG: (K3 .

Effective C++ 3ChR, 58 =R
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1 iEBE 3B C+H

B, HEE, operator (| EHMABHAEH prext. TRAMFBRIBFLHA
operator [ 174 B RS, ‘R bitwise const, FiAHmIFRIMXANE. HEREEE
RHERETLE:

const CTextBlock cctb("Hello™); //FH—AHEEX%.

char* pc = &cctb[0]; / /M const operator [ 1EREB-— MBS,

// ¥8IA] cctb KIEHEE.

*pe = 'J7; //ccto MAER T "lello" XFHIAA.
XA YRR ZE IR R NERNFIFRUEME, MARXNERM
constﬁiﬁfﬁﬁe @Lﬁ;%ﬁE%&&TE%{EO

XFE LS L BTIER) logical constness. X — IR A E5K, — const LR
B 0RT LUMB SO BT AL BR BT B B RS bits, (ARBEF P HAUAHMER TS
Bindt. FIINYRE CTextBlock class H A BEFIEEAF (cache) CAKRHIE LME
R4S 19) :

class CTextBlock {
public:

std::size_t length() const;
private:
char* pText;
std::size t textLength; / /BRI B RIS SR

bool lengthlIsvValid; //HETHKEREE .
}i
std::size_t CTextBlock::length() const

{
if (!lengthIsValid) {

textlength = std::strlen(pText); //45iR! 7E const A REMN
lengthIsvValid = true; // FRER{ESS textLength

} // MllengthIsvalid.
return textlength;

}

length HISEBL YR AR bitwise const, B4 textLength Fl lengthIsvalid #§
ATRE B . IXTERIBH BT const CTextBlock MR H BATES, A%k
BRARE. TR bitwise constness. FEAT?

R IMEREBIA: FIH C++ BI—5 const HXEMNZEEN: mutable( AR,
mutable BEJHHE non-static X R ZE R bitwise constness ZJ:

Effective C++71 3R, 5B =hRX
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1 43K 03: RETEE{EH const

Hi1FFE, non-const operator[] HIREIZREIREA reference to char, A&
char. Wi operator(] REIRBEI—4 char, TFHIXEERIA)THRITEET MF:

tb[0] = 'x';

AREN, mRRBERERBRNNERR, AN RLERBIHEMREA
ik, YEEE, C++UL by value IREIN RIX — B3 (4K 20) R HFIMIH
KR tb.text (01— NEIA, A& tb.text (0] HE, BIERFKBEMNITAH.

EBRNTAE 2 BHPR— IR R RFIMRR const HHRAT 4?7 XA

THEZ: bitwise constness (XX physical constness) #1 logical constness.

bitwise const FEE ) AARAE , B 5% o B R 78 A BE B0 B AE AR B 2 28 & (static
BRSE) BA AT AU const. HBER UE T AN TE SO B P BT —A bite XL AH
HREBESVWERA: RERAFTIREATENRESERIT . bitwise
constness IE& C++ STHEME (constness) HIE X, B const 7R KA LLE
Bt 8 AT non-static X R A& .

TERRTEZRARFTERALT B RS const HERENGEETL bitwise Jik. =
B, —ANERT “HREIEY” AR REEARGEER const, BMER
ikt GFEHFTRY) KRB TR, BAFILEECY bitwise const AL 5 R % FE
AN, ZFBRENER. BRENF 1 rextBlock-like class, EHHIEFHE
A char* MAR string, FAEEERN—DRINIR string SFF K C API ¥if:

class CTextBlock {
public:

chars operator(] (std::size t position) const // bitwise const 58,

{ return pText[positionl; } // BHEEAEY.
private:

char* pText;

}:

XA class ANiE LG HE H operator[] AN const BABRE, MiXRBFANER
[Bl—A™ reference f5 XS A ZBME (&K 28 XTHBFEZITE) . BEEHAEXAD

Effective C++31 3L IR, B =HK
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explicit GameCharacter (HealthCalcFunc hcf = defaultHealthCalc)
: healthFunc(hcf )

{1

int healthvValue() const

{ return healthFunc( * this); }

‘ private:
HealthCalcFunc healthFunc;
}i
PRET R, HealthCalcFunc &4 typedef, FIREI £ri:: function BIEAR
Wik, BRZALEKHITAB - BOREIEL . BERMNEE — SKH§
HealthCalcFunc &M AR typedef:

std::trl::function<int (const GameCharacter&)>

XEBIH trl:: function BIL{E (instantiation) ) B 58 8 A (target signature)
DARBERAHEK. BNMELNENBHER “ER— reference A const
GameCharacter, FRME] int” . X4~ trl::function 2 (HHELBEAIFE W
HealthCalcFunc &) FAEMXT R UFRE (RF) LM 5 &2 XA KT
Fi#) (callable entity) . BT 1B A, BBRXNRAYKSH AT B RXFERN const
GameCharacters, MiZLRFEIERMATFBREHRA int.

AET— M (M GameCharacter A MR RHIED) W, XAMEWILFAHE
. M—AFEFREMNS GameCharacter FH —4 trl::function X%, #HHT—
AME I RBZ AR . XA T, REREEAEA 24 EM, RIER
FE “TEf@tEEl” XUF EREETRARMML.
short calcHealth(const GameCharacters); / MR
/ MERFIREIRER non-int
struct HealthCalculator { /1 R BT R R &

int operator () (const GameCharacter&) const
{ ...}
}:

class GameLevel {
public:

float health(const GameCharacter&) const; J /R R, FAULGH R

. / /EEH non-int R [PIZERY
}:

class EvilBadGuy: public GameCharacter { / /ARy

}i

Effective C++ ¥ SRR, 38 =)
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5 &K 31: BRI GIFRTEX REZRIK

#include "PersonImpl.h" / /B T2 #include PersonImpl ]
/7 class X, & NITCHEE A H AR5 8
/ /R, PersonImpl HEHH Person
/ /SRR AR R R, BEEOEEMR.

Person: :Person(const std::string& name, const Date& birthday,
const Addressé& addr)

: pImpl (new PersonImpl (name, birthday, addr))
{}

std::string Person::name(} const
{
return pImpl->name( );

}

EEE, Person MIERE L new (H4EEK 16) I PersonImpl Wi ERE, LA
X Person: :name B A Personimpl: :name. XREEM], it Person TH—
A Handle class FASHBECHKNE, RLUZEMENITE.

B—A#IE Handle class HI7MER, 4 Person A —F4FEK) abstract base
class (HIZHEHK) , FA Interface class. XFf class F) B KR FL ——#d derived
classes I3 (4K 34) , AR ERBENFRAZRE, LRAEWERY, RE—
A virtual HTHI R (&K 7) LUK —4A pure virtual BBEL, FAXRFGREAEO.

Interface classes 2546l Java M NET 1 Interfaces, {E C++ K Interface classes
HARFEFRIH Java I NET i) Interface Fi e MMM FT. 4HF, Java 1 NET
A SLVFFE Interfaces NSRBI MR B BN R R (B CH+ AEEILXBHERECH
XMEIERKBME AR, FA—W&K36FS, “non-virtual ERHK T ”
SRR R A FTH classes BB ZARE], BT LK LERBSEILY Interface class (H
FERMENAR) W—BoE_aHEN.

— M+ %t Person T B Interface class BRI & S R BIXHE

class Person {

public:
virtual ~Person();
virtual std::string name() const = 0;
virtual std::string birthDate () const

= 0;
virtual std::string address() const = 0;

Effective C++ 3URR, B =K






OEBPS/Image00109.png
Introduction

FARFESRAKERE —HE,; %0 UEMNES R HER SRR
RH—EIFE., X#3E C++ JLHEA, BA CH UHEERMBANEERHER
RREh . RESE MM, o RO T/ BRIk . BRI L Bk
Wit T EERME kR, FHBEHERERH K. —ANFEEHFFORTE
classes, functions Fl templates FIEFRFHREES . AM. &N, FHREHRE. W
BIRGIEEAM, BHERN CH BREIFAKER. RTWERE RFHI, C+
RS SEHRNRBERUER. NEEY. AR, BBRE T R REE.

AR E RS FRDAEREH C+. RBRRCL25E C+ BMESH
BEgehAREfRe). XBEREHRXMESNERSS], FRGKESER
fR. BV, TBME. PR, 8K FRAERATENITAN.

BRHABSE KBS AFR: — RGBT R, UURE B AR E
B, ®i LOHRER T “WREBENARBIETE -ERERES” . 4R
ZI%#E inheritance (4E&) LR templates (B 7 ZIEFE public Zk7KIL & private
A& ? %% private 4kAKIER composition (HH) 7 ZEHE member REILE
non-member FE? %K, pass-by-value & & pass-by-reference? TEIXEERR i L
HEHREHREE, B I ARMOREATRAZ TR KW, MERRE
A BIER, WG RS EAFRAEFEN R, THAN B

BI{E R 522 51E R M A, BEHEA EHUE 2 AR ST A4 & assignment
BAERF I 24 3R P12 A Geturn type)? AT iZSHTHI BB EA virtual? 2 operatornew
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9 ZIitid

TR1 BHRE—430#1. I TREEFTATHARLYEE, REFERESEHN
RBG. XERERESHERFRHG. ERTEN 2005 F1%, WRERERT L
HIPRHERS P BE SETUR A 4 F 48 TRI 4044, BRFTREF R .. SRR IRTT LIANSE
'BAll: TRI ) 14 NAAHE) 10 AN BEE T 5RRI Boost FRFE (W4K 55) , Bibh
Xt TR1-like HLEETT =, Boost BAMMEEFIH. ik "TRI-like" RF N BRIHFL TRI
HLEEBEE T Boost FEFFFE, {HEEFEF L Boost LA A 5e W& TR MTE. LRE
BERX—BXF, #AE Boost BAAHERME TRI —HILH GF FHRLHERT
Boost F2FFEEH) 10 A TR1 A4 , iEALR 4 ANAEL Boost A ZERKA TR 414528

FEGRIE SR M TR SEBLR MR —ZIBR 2 8T, WRIREIKLL Boost fJ TR1-like
BIFEEI—NNE, RFRSBEEU— /Mg = h B/t B 2k
e, BT Boost HHHL Ty & 28] boost M, {H TR1 HEZE T std: :trl N.
PRA] LUK R VRIR I 9 1% 88 , & 'E X references to std: :trl BLARN FF references to
boost —#Ff:

namespace std {

namespace trl = ::boost; //namespace std::trl &
} //namespace boost FI—54%

APMBAT S, XRERIEFRRBE “KeEXITH” WELXT, Ehsmgk
K25 E, EMARBIMEMERES std AT L. RERFELRBTEAS
BAEMBRG . — R RBRIRIERRMEAE DM TR TS, REEHKE—F
ERLR B IR A namespace &, T/ETEH std: :trl BARRBEREEER, FH]RT .

JELL Boost FRFFEE A BERRAAR LS TR1 2, BREZEMIIFR hash tables.
FC5E hash tables R OATZHE, 43 5ILLEAHR hash_set, hash multiset, hash map
Fl hash multimap A ARG BIFIRIIGR1FEE CLMH L templates LIS, W
REAH, HRHFRERO AR IE, ERPLEHF (K TRIKS) , HF—Ew
PARREIE TRIE, AR SRR 5.

1 ERTERZW 2005 F£4], XHCHMERER, B URL EFTH. BBNUKENR
Effective C++ TR1 4§ B T, http://aristeia.com/EC3E/TR1_info.html. IX~ URL {R3aE.
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7 %3k 47: HEF traits classes RIBHER

template<typename IterT> / /template, FISRAbER
struct iterator traits; 1 1ERBIRKMRER

WARFT AL, iterator traits &4 struct. 2K, JMBL traits BRBEMA
structs, {BENHXEHLEBEIRN traits classes.

iterator_traits KEZtE R, 30— KA TterT, 7E struct iterator_
traits<iterT> W—EREHEA typedef &4 iterator category. XA typedef
RN TterT FHIEABE K.

iterator_traits DIBA LU RS . HATERSE—A “AFAEX
BRI KR LK E A typedef, £ iterator category, FISREHIAE 4K
HAREEH (tag struct) o B deque HEEARSERTRENLY ], BT PA—AMEHXT deque &
R RITH class BRKSRIXFET:

template < ... > / [BETi RS template 251
class deque {
public:
class iterator {
" public:
typedef random access iterator tag iterator_category;

}:
}; .
list BIEAEB AT AATHE, BrLLENIN R 2R

template < ... >
class list {
public:
class iterator {
public:
typedef bidirectional iterator tag iterator_category;

}:

be

ZTF iterator_traits, SRR E MM iterator class KHKE typedef:

/ /3% TterT #) iterator_category FLSZEUREFIRRIM “IterT WEHDRMAA” «
//%F "typedef typename" HHEH, W4&K 42.

template<typename IterT>

struct iterator traits {

typedef typename IterT::iterator category iterator_ category;

}i

Effective C++H U, B =R
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6 &FK39: BREIEEMMER private 4k

R 39: BAESTERRMER private LK

Use private inheritance judiciously.

&K 32 BEWAET C++ WK public ZE&ARLY is-a X FR . ZEHRANMF PR
FAgk&IKRR, HAP class Student LA public FE 4k class Person, T RGIEIEA
DERZ] Ch TikRBEEA R # students B B¥#A persons. RERBER
S —BE4y, 3FLL private 2k # public 4k7K:

class Person { ... };

class Student: private Person { ... }; / /X IR private 8%
void eat (const Person& p); / M NERSE,

void study(const Studenté& s); 1/ REEEFERES]

Person p; /e RN
Student s; //s RE¥HE

eat (p); /7B, p BN S,
eat (s); /7R T, SEEEAREAN

B private A H AR is-a XK. BMATCEKMA?

“EERR R, “ERNMFETHBEXZG, TEARERLITA. 2K private
BARAT AR ? 7 FE, 0 private AN EEMURRIA LT T: WwHE
classes 2 [B )4k AKX R A2 private, HMFB A BN derived class X H (Fin
Student) #¥h— base class 5% (FI Person) . IXH public AKFRA
o Xt NHAET s I eat KRMIREE . 2 &MWL, H private base
class kAT R FTE R, 7 derived class T HL3 R private BE, HEEAIE
base class H R A& protected B, public B 1.

%7, WIELLRMNFFEITEIHE . Private 2£&Z Bk implemented-in-terms-of
GRIEEWLIE) . WEMRIE class D LA private FENEEK class B, FREIHREREN
T3RH class B H B2 &R MR LM, AREAN BNZN DNRFEFEMUE L
BI5C R . private Sk R B —FLIEAR GXBE B4 %A B — private base
class FIBEER TR class WHBR private: BLDYEAIHEELIE WD) . &
P4 34 RHMIARTE, private SARR RG LIMo#40K, EOHTNEE,
sk p YA private FE 46 B, HER DX RIRE AR LIMA, HBREFLMER
T . Private ZKERME “Bit” BHEEERN, HEXARFRELUZEE.
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5 %K 26: RATHEIE /G4 & e i B )

F & encryptPassword AlSLILIN T, BREFE R BT HIME:

/XA RBIEST "encrypted” BIEY, HIEETHIL.
/ HMEBCRR BATR B B AL R

std: :string encryptPassword (const std::string& password)

{
... //BIE length, HWHT.
std::string encrypted; //default-construct encrypted
encrypted = password; / /W {E&S encrypted
encrypt (encrypted) ;
return encrypted;

BB B2 XM )4 & B password 1B 4 encrypted BIAIME , Bkit BT & LK default
LB CRuR =
/18T, KRR NHWIEAL encrypted BIBRAEE

std: :string encryptPassword(const std::strings& password)
{
.- /TRBERKE.
std::string encrypted (password); //iBil copy ¥R
/ /58 X R
encrypt (encrypted) ;

return encrypted;

}

AL RMBABEAFKITE “RARER” HERERL. fAARNKERER
fie X, HEFEAERZRRNA—ZIA L, EENZZRER XM E L EHT kS
LEYVMELS . MAXE, NMUGEHERAE () ELEXSR, BT
BERTE N default IEAT H. BHR—EBR, U “BHBRNZVME” HEBYIE
e, ST AR B AR B B .

YEREIE AT 7 RATRRSBIIER. MRERRIERAAFEH, BaiEE
SE X TREHFSHEFRERERNBRES S HRET, TRZEE E X TFRHAAN?
AR FEELAR N — RSN, W R
/15 A ESCTERSE /1B EXTHRHIN
Widget w;

for (int 1 = 0; i < n; ++i) { for (int i = 0; i < n; ++i) {

w = BURT i KEEAME; widget w(HURT i KEME) ;

Effective C++ 3R, BB =hR
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1 iEB 2% C++

const EEBARTILEH, BEHAEMEE, NWRKBF const HREESAE
W, BEBIEVRFER, WENIEESAL, RrEHEGEYERE, WRHMA
BESWiA, RrREBYNRHREREEE. '

MR RFE, FEEFRASKRRTF const BERBZH, HEALE
CBERBZJE. BSZH. WHEERNEIHR, B A FHIFAA R EZ 2 H

void fl(const Widget* pw); //£1 RB—AIRE, BE—A

//ERE (RER) Widget WA,
void f2(Widget const * pw); //f2 B

BREREE AN, REZREIREN.

STL #:f0H8 A LIRS ARIB B R, BTLUSRBIOERARBRA T $BE. &
B384 const MG HATEH N const —FE (BIAEHI—4> T* const HED) , &
RIXA SRR BB AARKART, HEFENRGNERT LSS . MRS
R ARRPTIENARAARTH NS (BAE STL Al —1 const T 18¢H) , FRE

ff1& const_iterator:

std: :vector<int> vec;

const std::vector<int>::iterator iter = //iter BIERMEA T* const
vec.begin( ):

*iter = 10; /RN, B iter FHEY
++iter; //5ER! iter & const

std: :vector<int>::const_iterator cTter = //cIter WIYERI#A const T*
vec.begin( );

*cIter = 10; / /8R! *cIter #& const
++cIter; / /A, MZ clter.
const B AR AWAEREN BEHEHNONA. £ RBEFEHRA, const
AUMREEEME. #2%. REAE (MRERARLD mHEKEK.

é@ﬁﬁ@“"l‘ﬁ?%ﬁ» AT A RREE RS RAESNS, MXAZRT
MFERSMMENN. BT, ZBEEH (rational numbers, ¥ N£K 24) 1
operator* B

class Rational { ... };
const Rational operator* (const Rational& lhs, const Rational& rhs);

Effective C++ 3ChR, S5 =R
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8 %43 49: T f# new-handler FI1TH

Widget K set new_handler R LE BB FAER, RER B
(FERCRRZ A FEMTEE, X HIERSRMERR set_new_handler FIfER:

std::new handler Widget::set new handler (std::new handler p) throw()
{

std::new_handler oldHandler = currentHandler;

currentHandler = p;

return oldHandler;

B J5, Widget M operator new LA T

1. VA set_new handler, %1 Widget MR RMERE . X LM widget K
new-handler % 3% global new-handler.

. YA global operator new, WATERZ WESE . WHRSE KM, global
operator new <A widge K new-handler, &I/~ i&#A N4 234 global
new-handler. #1}} global operator new BALESEEHALE, SftH—1
bad alloc . EHAERT widget 9 operator new WK E R AR global
new-handler, #R/E BB ELFE . AHRIEAN new-handler & RAEBHEH L
#E%E, widget ¥ global new-handler ¥4 FIFEHHFT LK 13 B E, SHHK
FE NS (resource-managing objects) By iE BRI

. W3 global operator new RO A BL R — A Widget WERATHAMANE, wWidget
f] operator new €IR[E—/MEE, IBAAEHB. widget MTHWRBSEH
global new-handler, B4 HEI¥ Widget’s operator new # 18 FATHIF global
new-handler 1% & [F] 3k .

T CH AU HEER K. RGN EIRLERE (resource-handling class) FF
4%, MEEIGERYE RAI #4E, EHEIETRE-ERE, HERHALES
Bt (K 13) -

class NewHandlerHolder {
public:
explicit NewHandlerHolder (std::new_handler nh) / /BRI
: handler(nh) {} / /new-handler.

~NewHandlerHolder () /1 BRE
{ std::set_new handler (handler); }
private:

std: :new_handler handler; /1 BR TR

NewHandlerHolder (const NewHandlerHolders); / /MLt copying
NewHandlerHolder& ' /7 (AR 14)

operator=(const NewHandlerHolderé&);
}i

Effective C++H 3R, B =K






OEBPS/Image00110.png
4 %E25: FBEBHMAPRE R swap FH

BEREWEEHE, HAGHE. BREAN, BATEEMmEF (partially specialize) —
/™ function template (std: : swap) , {2 C++ R o X class templates fhi4% 4k, 7E function
templates 5 FRFFILRITAER . XBEABAZETRE (BRFLGHIFHE RS
ZTE) .

HIRIT H R4 — ™ function template B, 4 A0 2 6 S b 0 BRI — AN EH IR
A, BIXFE:
namespace std {
template<typename T> //std: :swap B—PMEHRE

void swap (Widget<T>& a, // (FER "swap" ZEEE "<...>"

Widget<T>& b) /TR RESETIR, XA,
{ a.swap(b); }
}

—fRii =S, EH function templates B H W, {H std RMFHM A B=N, HE
FEHL R LA R . & AT LLAHFL std WY templates, {EANE] LA NI K templates
(8K classes B functions B IHABAEMAETE) B std Bk, std MRNASELH C+H R
BRALSURE, MERRSRILBIEKBECLF AR, W, Fig “%ik”
AIREREVRIHE, HSEBBAOLNER VRN RIFENRIT, BElINTAREHHR
RE X o WRRFEIRERAFTTTRNAT D, EAERIMEFAIFAER std B3k,

iz R ? ERBRINERFTE AN INELLHADLN R swap i BRIV RATIR
BB E I template $FERA . BRBEE, WATERLAH—A non-member swap
iL'EVRH member swap, BRI non-member swap A B4 std: : swap FIEFLIR
AREBRAE. AKREHEN, BT widget MFTEHXVBEHMBEE T HLEHE
WidgetStuff W, ¥NEERERKEBIXFE:
namespace WidgetStuff ({
/ /BRALE WidgetImpl %%,

template<typename T> //FEIRT, RE swap R BRE.
class Widget { ... };

template<typename T> / /non-member swap ER%;

void swap (Widget<T>& a, //IRBHABET std =M.
Widget<T>& b)

{

a.swap(b);

}
}

Effective C++H 3R, =R
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2 %K 06: HABMEAIMIFR B ERNRE, RixVFHEL

161 s.namevalue FI3EMIIEA string "G ? AR UL reference B &AM 4%z ?
BR, WMUIEEITRET FRH, HA C++ FAARA “ik reference HIE R AFRIXR” .
Be— AN, p.nameValue FTIB IR string X B IZHE 4, BET B W ¥FF pointers
5% references T Hi8H % string” MMM RG? B EN R A E RN DIWE
BAER ? iR copy assignment BAERFFUTE % E 4 Ve ?

XA, C++ Bm N B IE 4 gmiE I —ITRENME . mBRERITHE W
% reference R W class WX FFRIERAE (assignment) , RUIAETEX copy
assignment BAETF . HX “HE const A7 (WA objectvalue) B classes,
HEBH RN, B const RARASEEN, FUGFERAMENMAEE R
SAERMBRERBATEXEM]. BEEHE —MELR: WRFEA base classes ¥ copy
assignment BA{ETF AN private, SRiIFIBKIEL I derived classes Ff—4 copy
assignment 3tERF . EEFGRIEIRN derived classes FTAH copy assignment BAERF AR
S h AT LLALHE base class 5> (42K 12) , BENIZHRTEPA derived class AL
RHRRRRA R, RERHF M, LRI,

EicE

B SRR LIRS B2 class B8 default #3385 BB« copy HiiE BB 3L copy assignment

1675, PARATHIR L

R 06: ERBVEMARIFBEDEMBIREY, MK
BRiRIELE

Explicitly disallow the use of compiler-generated functions you do
not want.

M= A EERKRE T, —MHARERLEBRTIRBLHTA class FR#BR
BERE:

class HomeForSale { ... };

S—HETFRBERNBHLE, CH—ERHRR LB TH-T=, BF
PER4LHE. HEERMNBINA, N HomeForsale M EM—WBIAH HRER. R
AT LA SIS e RI— AR FENR ? Bk, #RI%FEEH] HomeForsale M
5 TN A RO - '

HomeForSale hl;
HomeForSale h2;

HomeForSale h3(hl); //BEE N hl — ANZEEmiF
hl = h2; / /BN h2 — MARREERF

Effective C++H 3CHR, 58 =hR
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6 &K 34: XSRS 4k A

inline ¥ 3Z A (forwarding function) M5 —MHBEE A FLEAR T using
B GF: RIFEERITH) MEBHZBRDRE—ELTE, BRATERZRICA
derived class 1E B3 .

R AMBIRIERTRNE . BELYALE S templates, FA1SCHE X
“HALZTRPIER” B ANERAREARER. 2T “UATBSER” NG 4KRA,
TENEEK 43,

WEiLE

B derived classes P4 1A BRI base classes P 142 FR . 7E public 464 F MNREH
AFE.

B G TUBERRAHRERLRA, #H using FHAREZ A (forwarding

functions) .

M 34: X BOBKREFISCI 8K

Differentiate between inheritance of interface and inheritance of implementation.

RE LEBT 4 public #AME, EUFETENREZE, KWEHBHHH
H¥: BRFEAED (function interfaces) 4kAFKFSLI (function implementations)
G EAMAEANER, REABSEITENREFHSREEXZ MHER.

£ 4 class ®&it#, HIHEREAE derived classes J &AM R RHMED (e
MR ; FEHRER X SFHE derived classes [F]I 44K B 3 A48 URISEER, (BN
FHREBES (override) BATFTHAN LI HRERAE derived classes R
HARPEONLI, HEAAFESETARE.

AT EEFH S EREREZ APES, LRINEEB—ABNLEBRFE T &ML
fAIFEAR I class BEARIK R :

class Shape {

public:
virtual void draw( ) const = 0;
virtual void error(const std::string& msqg);
int objectID( ) const;

}i

class Rectangle: public Shape { ..
class Ellipse: public Shape { ...

Effective C++H 3R, B =R
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7 iR 5Z RS

virtual std::size t size( ) const;
virtual void normalize();
void swap (Widget& other);

S
AR (MERERERID MR-

void doProcessing (Widgets w)
{
if (w.size() > 10 && w != someNastyWidget) {
Widget temp(w);
temp.normalize ();
temp. swap (W) ;

&ﬂ‘]ﬂ uﬁ#ﬁﬁ doProcessing V\] B w s

B BT w KRB R widget, BTl w b Widget 0. AT LI
R HIXAED (PIWFE widget M. h 3XEF) , BEREERHARET, UK
A —ANERBED (explicit interface) , 3R C 20 BAHAT ..

B 1T widget MIFELLR R AR virtual, wXTAFLER ARG RIMEITHE

& C(runtime polymorphism) , HEtE VK FBITHIRE w HEHARE (LK
37 REAFEARAB—A K E.

Templates KZBGIBHHR, SHEANFHERE LHARE. kiR ER
BOMBITHESNREE, BEEHERK. REZBRBED Gmplicit interfaces)
MgIFIAL A (compile-time polymorphism) BE|FLT . EXMERREH 4, BEE
HBATH doProcessing M ERETHEAE AR BE B (function template) B KA 4 %

template<typename T>
void doProcessing (T& w)

{
if (w.size() > 10 && w != someNastyWidget) {
T temp (w);
temp.normalize();
temp.swap (w) ;

MERNTIE AP doProcessing HH w i ?

B U — MO, R template HHATT w B BRIk E . AHIE X
w IR T iR AT size, normalize M swap %5 M. copy M B (H

Effective C++H UK, =R
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6 HASHE X R

BLLE ModelC class ANATRERR SN KRN IERE £1y SEIAAS T, A Airplane
1] pure virtual FREOEF Modelc MR ELH O £1y BRA:

class ModelC: public Airplane {
public:
virtual void fly({(const Airporté& destination);

)i

void ModelC::fly(const Airport& destination)
{
# C RICHLUCESSER B At
}
AT RIFERSLR, BIFRERTHER I (copy-and-paste) ARSI H
SEREGE, BE LB ERE . 2T Airplane::defaultFly, BHER
CIER T protected, BHT R Airplane & H: derived classes fFISCIL4I H . &L

ZRER WA, AERENEA K.

Airplane: :defaultFly J& non-virtual K%, X— SWBEE. BARFEM
—A derived class W i%EH E BRI (WLKHK 36) . MR defaultFly £ virtual
B, MBI MEHEE: 7 H2 derived class KR EH E X defaultFly,
LB

HEARMUASAFRKESE S REEDOMRE LR, &K LK ay A
defaultFly FFE. A0 FIT B E RN R R RS class dy 4 TS G4 )
. HEMIERE, BEOMGRETIMNZSF. XNRE LERRFE Z T
fRR? WG, BATATLARIA “pure virtual BECL AL derived classes P EFTEH, H
AR A BOKER” X—FE. FTHEHER Airplane ARG R INAL pure
virtual BRE—635E X

class Airplane {

public:
virtual void fly(const Airport& destination) = 0;

};

Effective C++31 3CAR, 3 = IR
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RiE

HEREB 2 AT RSN TREEE, RAMRRRTARA
i, JLEBESBOR RN MR INRRFT b KB HBRE ST BN,

KHFAR AR ZH CH 2H5H. ZE 4 55 My (RRZ A%
O HEE, RRWARLRPEFIR. SN&FEHEARENISIE, EBX
RS EIMER. RBEEEBH - ATRE, WREXEKERTTH, K5
FHEBSOIRHER T

ERWAR—E C++ ANITHE. BlnES 2 HhRMAD)E IR LG R
(constructors) « HTHIEEEL (destructors) FIIR{EHE{ERF (assignment operators) ]
— PR R, BRBEIRELHE S 8 7E A Ty 18X S R B ThE LR EAT)
WA, TEEEFE CH BEATEERFR.

AHEMRERABLRE HREUN C++ WETR SR HibBERR
C++ BEREANBS, FPBERFRMALE MR UERLRBERIESF . Hh
BEEFRMALRRFESRE, A3 VFUR0AT B % 8 U R .

fEWFE, RABEHEERGERE cH bk, BRRSHIE TN LS
MdstE. AV EMBELE, FTUMRRER L5V GAKHRMNETD, X
BEH.

HAMMEARLERBRAME CH BEB—EMTE CH+ KRR —K
HZ B, ZEENERERMEST, SFRROWARREES KR, mAR s
RERE, REAMMEBERKME, BRFEM—AFRBZLEERE, — A&
Rl BRI RMSEBLR R EAE, WA, BERZG. RARFRAREISE L
HBUNE, POl REBIRE KRR MIER, LRE AN EEREF.

W SRAEAR B (R PR ER AR — AN, ARTTRERA CH &H KB+, B
REFTEHNRERBE OIS . XRRAM 2B EXBEREE R KEBRES
WHARABBRERN—HS. WA TREXEBNESFE, R4 RBRELERH
EEATHRIFROKME, HETHTRRBITLH.
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Chang, Brandon xix

Clamage, Steve xviii

class definitions
artificlal client dependencies,

eliminating 143

class declarations vs. 143
object sizes and 141

class design, see type design

class names, explicitly specifying 162
class, vs. typename 203
classes
see also class definitions, interfaces
abstract 43, 162
base
see also base classes

duplication of data in 193
polymorphic 44
templatized 207-212
virtual 193
defining 4
derived
see also inheritance
virtual base initialization of 194
Handle 144-145
Interface 145-147

meaning of no virtual functions 41
RAII, see RAIl

specification, see interfaces
traits 226-232

client 7
clustering objects 251
code
bloat 24, 135, 230
avoiding, in templates 212-217
copy assignment operator 60
duplication, see duplication
exception-safe 127-134
factoring out of templates 212-217
incorrect, efficiency and 90
reuse 195
sharing, see duplication, avoiding
Cohen, Jake xix
Comeau, Greg xviii
URL for his C/C++ FAQ xviit
common features and inheritance 164
commonality and variability analysis 212
compatibility, vptrs and 42
compatible types, accepting 218-222
compilation dependencies 140-148
minimizing 140-148, 190
pointers, references, and objects
and 143
compiler warnings 262-263
calls to virtuals and 50

inlining and 136
partial copies and 58

Effective C++H13CRR, 3 =K

compiler-generated functions 34-37
disallowing 37-39
functions compilers may generate 221
compilers
parsing nested dependent names 204
programs executing within, see tem-
plate metaprogramming
register usage and 89
reordering operations 76
typename and 207
when errors are diagnosed 212
compile-time polymorphism 201
composition 184-186
meanings of 184
replacing private inheritance with 189
synonyms for 184
vs. private inheritance 188
conceptual constness, see const, logical
consistency with the bulilt-in types 19, 86
const 13, 17-26
bitwise 21-22
caching and 22
casting away 24-25
function declarations and 18
logical 22-23
member functions 19-25
duplication and 23-25
members, initialization of 29
overloading on 19-20
pass by reference and 86-90
passing std:auto_ptr and 220
pointers 17
return value 18
uses 17
vs. #define 13-14
const_cast 25, 117
see also casting

const_iterator, vs. iterators 18
constants, see const

constraints on interfaces, from
inheritance 85
constructors 84
copy 5
default 4
empty, illusion of 137
explicit 5, 85, 104
implicitly generated 34
inlining and 137-138
operator new and 137
possible implementation in derived
classes 138
relationship to new 73
static functions and 52
virtual 146, 147
virtual functions and 48-52
with vs. without arguments 114

containers, in Boost 271
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Meyers, Scott
mailing st for xvi
web site for xvi

mf, as identifier 9
Michaels, Laura xviii
Mickelsen, Denise xx
minimizing compilation
dependencies 140-148. 190
Mittal, Nishant xix
mixed-mode arithmetic 103, 104, 222-226
mixin-style inheritance 244
modeling is-implemented-in-terms-
of 184-186
modifying function return values 21
Monty Python, allusion to 91
Moore, Vanessa xx
More Effective C++ 273, 273-274
compared to Effective C++ 273
contents of 273-274
More Exceptional C++ xvii
Moroff, Hal xix
MPL library, in Boost 270, 271
multiparadigm programming language,
C++ as 11
multiple inheritance, see inheritance
multithreading
memory management routines
and 239, 253
non-const static objects and 32
treatment in this book 9
mutable 22-23
mutexes, RAIl and 66-68

N

Nagler, Eric xix
Nahil, Julfe xx
name hiding
inheritance and 156-161
operators new/delete and 259-261
using declarations and 159
name lookup
this-> and 210, 214
using declarations and 211
name shadowing, see name hiding
names
accessing in templatized bases 207-212
available in both C and C++ 3
dependent 204
hidden by derived classes 263
nested, dependent 204
non-dependent 204
namespaces 110
headers and 100
namespace pollution in a class 166
Nancy, see Urbano, Nancy L.

Nauroth, Chris xix
nested dependent names 204
nested dependent type names, typename
and 205
new
see also operator new
expressions, memory leaks and 256
forms of 73-75
operator new and 73
relationship to constructors 73
smart pointers and 75-77
new types, interface design and 79-80
new-handler 240-247
definition of 240
deinstalling 241
identifying 253
new-handling functions, behavior of 241
new-style casts 117
noncopyable base class, in Boost 39
non-dependent names 204
non-local static objects, initialization
of 30
non-member functions
member functions vs. 104-105
templates and 222-226
type conversions and 102-105, 222-226
non-member non-friend functions 98-102
non-type parameters 213
non-virtual
functions 178-180
static binding of 178
interface idiom, see NV1
nothrow guarantee, the 129
nothrow new 246
null pointer
deleting 255
dereferencing 6
set_new_handler and 241
NVI 170-171, 183

o

object-oriented C++, as sublanguage of
C++ 12
object-oriented principles, encapsulation
and 99
objects
alignment of 249-250
clustering 251
compilation dependencies and 143
copying all parts 57-60
defining 4
definitions, postponing 113-116
handles to internals of 123-126
initialization, with vs. without
arguments 114
layout vs. array layout 73
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2 MEATHREIE

MR EE base class AR derived class. NH virtual RSB 4RIFSEITE
(resolve to) base class, #1HHZITHEREE (runtime type information, fin
dynamic_cast (JL.£k#K 27) F typeid) , tHEIEXTBILA base class KE, Ffijz
%, ¥ Transaction Wi R EBATHERITHE VM “BuyTransaction XTR A
base class fi 5" B, &S REIHKAEE Transaction. WEEF— C++ WS (W
F D WAE, MXEMMNEEESHEF: XANE AN “BuyTransaction B
HARBAIIEL, FrLAEX BN, BZ2EHMERE NI FTE X RTE derived class
P R BT R BPAT AT A A — ) derived class XT 5.

AR 3E A T B 8. — H derived class THIREBTTAIAT, HEAK
derived class i AR EFERIRE LE, Bl C++ METHIBABIEE. BEA base
class ST MR BUE 3T BB — base class X5, T C++ RIERERDRIE virtual 5§
. dynamic_casts FEWRALLAERE.

£ ERRBIH, Transaction WIERBEERA A virtual K, XIRA R
HEGEREREEZX. BTEREZPELR, KERFRLSAMRHE—AEE
R (REUE, WAKS NESHERMITIL) . BMERAXFENES, XANHE
ERITHHRALTEESTBEBMB RN, EH logTransaction EHFE Transaction
WA pure virtual. BRIFEWEN (AREHFE, HERFWIH, NEXK34 HTUE
FrdiER, FYERRRABMNER Transaction:: logTransaction EEAE.

BRI “HiE R BET AR EEEIT RS R virtual BRE” HA BRI
B, R Transaction HEMIERE, SANMMFRATREME T, Br@s
REER N —MEF MR ILFEWAIEARE (P AFES logTransaction KA
D B — MBI R BN init P

class Transaction {
public:
Transaction( )

{ init( ); } / /& non-virtual...
virtual void logTransaction() const = 0;

private:
void init ()

{

logTransaction () ; / /X BB virtual!
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3 &E 17: LIMSIERIHE newed MR EBENFHEFEEH

typedef std::string AddressLines[4]; /7B AHIHEET 44T,
/ /TR string

BT AddressLines A, WRXFEMH new:

std::string* pal = new AddressLines; //{¥&, "new AddressLines" iR[H|
//—A string*, BB
//"new string([4]" —#Ff.

%Bﬁﬂﬂ‘?ﬁ@ﬁa “ﬁ?ﬂ%l ” K] delete:

delete pal; /AT HEREEX!
delete [ ] pal; //iR%F

A g AU RMER, BT RBAENBARAM typedests FIF. XMA
Bk, BX CH WRHERFE (43 54) &6 string, vector % templates, A4
ﬁ?ﬁm%*ﬁéiﬂi}zﬁio%ﬁwﬁf YL BB addressLines B X H* B strings
AR~ vector” , WEMRHERIN vector<string>.

itk
B U RARTE new RIEXPHEA 1), LREMNE delete RIEATHAEH . MR
YRIE new BRIERPFARER 11, —EREEMNM delete RIEAPMHEA (1.

FM17: PURITIEDIE newed WREBEAEREIEH

Store newed objects in smart pointers in standalone statements.

BREBRATE N KB RBLEREFRRER, 57— MRBARERS SR
PR widget b7 REHH M AL H .

int priority();
void processWidget (std::trl::shared ptr<Widget> pw, int priority);

T T “UXREERR" (KK 13) MEBET, processwidget REXT
HEAS BB KM widget BRI RETRE GXERM trl::shared ptr) o

A% B processWidget:

processWidget (new Widget, priority());
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Exceptions
Item 09: Use destructors to prevent resource leaks
Item 10: Prevent resource leaks in constructors
Item 11: Prevent exceptions from leaving destructors

Item 12: Understand how throwing an exception differs from passing a parameter
or calling a virtual function

Item 13: Catch exceptions by reference

Item 14: Use exception specifications judiciously

Item 15: Understand the costs of exception handling
Efficiency

Item 16: Remember the 80-20 rule

Item 17: Consider using lazy evaluation

Item 18: Amortize the cost of expected computations

Item 19: Understand the origin of temporary objects

Item 20: Facilitate the return value optimization

Item 21: Overload to avoid implicit type conversions

Item 22: Consider using op= instead of stand-alone op

Item 23: Consider alternative libraries

Item 24: Understand the costs of virtual functions, multiple inheritance, virtual base

classes, and RTTI

Techniques

Item 25: Virtualizing constructors and non-member functions

Item 26: Limiting the number of objects of a class

Item 27: Requiring or prohibiting heap-based objects

Item 28: Smart pointers

Item 29: Reference counting

Item 30: Proxy classes

Item 31: Making functions virtual with respect to more than one object
Miscellany

Item 32: Program in the future tense

Item 33: Make non-leaf classes abstract

Item 34: Understand how to combine C++ and C in the same program
Item 35: Familiarize yourself with the language standard
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HLTE, MsgSender #FXt Companyz #4T T 2481k, iEBATHIKFEE derived class

LoggingMsgSender:

-

template<typename Company>

class LoggingMsgSender: public MsgSender<Company> {
public:

void sendClearMsg(const MsgInfo& info)
{
AT FERSE log

sendClear (info) ; / /1% Company == CompanyZ, iX/NR¥AHE.

B LR BEREZE log;
}

}:

EIEBTE, X base class #35%E 4 MsgSender<Companyz> B iXBRBAE
B, BRI class FARRHE sendClear HE! MR A4 C++ HELAX MK
JEE: B4%05H base class templates F A BERRAFL, IR MFFALAR A AT GEAIRGLA—
At template A EIR3E O . RS IR 4P templatized base classes (BEARILEE,
A MsgSender<Company>) WFIRMAMKM LI (FHIH sendclear) . H
ERENTE, 4EAIM Object Oriented C++ EEHE Template C++ (I&K 1) ,
HARAR AR ARGITERT .

HTELR, RITLFAEERIPES CH+ “RiEA templatized base classes
ME” BT RRM. H=ANEE, B—RTE base class REFAAMEZRTIN L
"this->":

template<typename Company>

class LoggingMsgSender: public MsgSender<Company> {
public:

void sendClearMsg(const MsgInfo& info)
{
¥ AEEET FREREBE log

this->sendClear (info) ; / /L, % sendClear Rtk .

¥ “4EEF” MERBZR log;
}
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PRA] A RAMAR class, B R REUERE] const char* MAR string
. REWMYL, WRETER, TWATE? X4 class BIRARBENLKROLE
BRI EERETRERA AME.

PR R, Personinfo MW iHFRMBI AR MR LITENEHEFR, BMFE
BENBHEANERAURKEREIT. RERNLERARFTSEAES (hiE
), Bl (Fi) FBAE "Ring-tailed Lemur" R4k 404

[Ring-tailed Lemur]

BHETFHESHERZUBANEZNARES, FEIHA virtual BE
valueDelimOpen i valueDelimClose fUUF derived classes W © 41 H kB AR
5. personinfo & HREH AFIXLEE virtual %, EBEUHABAFSHRMEBIE
B RI{E . L PersonInfo: :theName 3%, {RIBERFKBIXFE:

const char* PersonInfo::valueDelimOpeni) const

{

return "["; / IBERRHRES

}

const char* PersonInfo::valueDelimClose() const
{

return "]1"; / IBRENERRS
}

const char* PersonlInfo::theName () const
{
//REENRAIREEMA; BTEFX R static, FbSW BsiPIRich “£5E 07

static char value([Max Formatted Field Value Length];

/B NEIRTS

std::strcpy(value, valueDelimOpen{()):;

B, % value WHIFRTRRMIEIXMNEE name LR RS
Cbay, BSGPIKEERRD

/IBNGERAS

std: :strcat (value, valueDelimClose());
return value;

H1FH NS PersonInfo: : theName 8 1B T CRF AR B MR M H E 2 KD
) static B X, MERFBEHEMSEAE, LEK2D , EERGERIEX
PERIBE R P55, fBUA FEAIEYFE: theName HF] valuebDelimOpen F= 4 % &
RS, REZ4 nane fH, R/5HH valueDelimClose. HIF valueDelimOpen
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base classes
copying 59
duplication of data in 193
lookup in, this-> and 210, 214
names hidden in derived classes 263
polymorphic 44
polymorphic, destructors and 4044
templatized 207-212
virtual 193
basic guarantee, the 128
Battle of Hastings 150
Berck, Benjamin xix
bidirectional iterators 227
bidirectional_iterator_tag 228
binary upgradeability, inlining and 138
binding
dynamic, see dynamic binding
static, see static binding
birds and penguins 151-153
bitwise const member functions 21-22
books
C++ Programming Language, The xvii
C++ Templates xviit
Design Patterns xvii
Effective STL 273, 275-276
Exceptional C++ xvii
Exceptional C++ Style xvil, xviii
More Effective C++ 273, 273-274
More Exceptional C++ xvii
Satyricon vii
Some Must Watch While Some Must
Sleep 150
Boost 10, 269-272
containers 271
Conversion library 270
correctness and testing support 272
data structures 272
function objects and higher-order pro-
gramming utilities 271
functionality not provided 272
generic programming support 271
Graph library 270
inter-language support 272
Lambda library 271
math and numerics utilities 271
memory management utilities 272
MPL library 270, 271
noncopyable base class 39
Pool library 250, 251
scoped_array 65, 216, 272
shared_array 65
shared_ptr implementation, costs 83
smart pointers 65, 272
web page xvii
string and text utilities 271
template metaprogramming
support 271

TRI1 and 9-10, 268, 269
typelist support 271
web site 10, 269, 272
boost, as synonym for std:tr1 268
Bosch, Derek xviii
breakpoints, and inlining 139
Buffy the Vampire Slayer xx
bugs, reporting xvi
built-in types 26-27

efficiency and passing 89
incompatibilities with 80

C

C standard library and C++ standard
library 264
C# 43, 76, 97, 100, 116, 118, 190
see also .NET
C++ Programming Language, The xvii
C++ standard library 263-269
<iosfwd> and 144
array replacements and 75
C standard library and 264
C89 standard library and 264
header organization of 101
list template 186
logic_error and 113
set template 185
vector template 75
C++ Templates xviii
C++, as language federation 11-13
C++0x 264
C++-style casts 117
C, as sublanguage of C++ 12
C99 standard library, TR1 and 267
caching
const and 22
mutable and 22
Cal, Steve xix
calling swap 110
calls to base classes, casting and 119
Cargill, Tom xviti
Carrara, Enrico xix
Carroll, Glenn xviit
casting 116-123
see also const_cast, static_cast,
dynamic_cast, and reinterpret_cast
base class calls and 119
constness away 24-25
encapsulation and 123
grep and 117
syntactic forms 116-117
type systems and 116
undefined behavior and 119

chaining assignments 52

Effective C++91 3R, 8 =R






OEBPS/Image00324.png
5 %K29: h “RERE” MBHRERBN

RA#E. copy-and-swap FIKBET “BRNZEBEHEE, REE—ANTHREE
KR PR ESUEBER R ESR”  FbB S0 8 — AN BB X S A
—NEIE, MEFRAKRATRTS (RERE HENRERZE. &K, KREH
HRME “BARIE” ;. AT HRCHRRIHE NIRRT, B “RARE” HAEE
FEAT I 2R B A LT

B SRAURE” AVIKERE, RBUBAURMGE “EARIE” o WEPRBHFRK
W, URATBLOY R IR BOR BLORZIGRIE, HBEMEREHRMRALFETEA
TS EEAE . RERE LM HE L0 RERMBRIRE, J7—LRFARAAT,
FEARIBTT R R R A RIE, EMABAZE L TAER. SRS,
“RERSWZBEARRIE” B— M EFEENERE.

MRRER R EPRPEFE REMFIE, HHXEAALR. BAMATE
BREMFEXTEHAERK, HEKRIEHACKHES. B2, ANAEHREZLH.
AUl EE S ANERGESR. BREBATHROTGAHERS 1 W 2 1)
someFunc KM . Bk 2 TLERARERE ZERIE, BEEEXRILHEE,
MERR—B 2 75, BFPEETERE 2 AMRRIE. XEW £2 T feMOR
WEH, BIIHEFEEAE (sorted arrays) AIBEARFA THEFFRAET . NEBIELEH#
BEH—BEREHOXN BB I REBE K- F%. someFunc B FMEHME IR )
SR someFunc W F B B BB REUEMAI R E R EMRIE, someFunc H & AT REIR
BEAEATERALE

RLBABBNSR, — M LMEERS, REBRNER. RAfedih «Homs” .
FHEHE, —MGEREAESRAERFRZEN, EXRLATE, REFTEN R
BAEZERK” . MRAENE - EF D) BEFRERFERENE, BN
RERARERE RN, BAAARYS (RAERERLMN) BRATRESH
RIEMMERBE SR . FEMRFEL L CH+ REFTFREREZLE, 7
UASRAZREMRARBEE “FERE” M, BREIAT —&#4E “RE
zE” PG

BAEBHIEXMEIUKRENF . SIRREFERE RGN, HF888 0
LERERFERZEM. HAR “UNSEERE” (4K 13), HATHIERFEMRE.
RERRE=A “RERSRIE” FHE-IMEHTHRAIBSHE— RS L. K
RLiZkik “BRSCRTHEYE” &4 T RRIBIIEER, RAELRMREEA THER8,
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8 43K 50: T ## new i delete K& FFHATHL

ATENHSRAEAENEE., ZHBESESEE (BARAHALR) LEHRES
FLER18, FRAIR BRI BT [ 1A A e BB Z N R AT . Class &
BOEASRR “XBRFEe” ZAmeEEE, i Boost JRALK) Pool F2/FEE
. MBREEFRALEEET, ERNRERFTITRHAGFERSRLSEE
‘48, RRFTTUEMRERE LN )BT ABSERE. LR, ERE
“operator new Fl operator delete F JMRFEFEEHMIME” XANEIRZAT,
BHRIESHROEF, BARFRINSE R EEBEAfFREE L.

ATHREREAGFERRHEROSETOINAS. ZHBEAFEESEE (AR
FERR) RRLEHREE, efEEEERESNE, TRENENEEAE
F—AMERRIRG ERGIEEHSTE. XD RNETIT AN RS (Bl
Boost [f] Pool B2/FPE) 4/ LR T X HERIBSM T

HTHRIREDEBPHIEBREFARL (suboptimal alignment) o —WISEFATHT UL,
7 x86 kR LEH L doubles MV [ B R IE——m R ENEE 8-byte FrfL. B
FHRiIZR AW operator news FARIEXFNAIEAEM doubles KX
8-byte Fhr. XMIEHT, KA M operator new FH#h— 8-byte FHLk
IERR, TSP RERERTT.

AT HHEENRREET . WRRMERE ZEN B SR EEA,
TR XA B A I R B “ NAFTUARIR” (page faults) HIARFEE &K,
MBS EIE S — 4 heap A E X, X4 —KEANIH AT LA EE S
ZERTTRED N AET (pages) b.o new Ml delete M “placement lRA” (W%
3 52) HOTHESE LR FEIERIRAT A

A TRBIEEGNTH. HIHZEIRSFHE operators new M delete i i 25 b
IR MRS, IR RS AE S RATEHLZENTE (shared memory)
MR B, {EME— AR BN ERIRTT C APL R H, BAE F— M EHIAR new
Fl delete (JRATHER: placement lRiA, W42 52) , WREHRLN CAPIF E—
: C++ HhE. FRBATUUE —A HE M operator delete, FEHFHEHHIAEN
FHAESEN O, LMy BRI,
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4 %3 24: HEESHETARIER, 4K non-member R

class Rational {

... //AVEFE operator*
i

const Rational operator* (const Rationals lhs, /IBRERT —A

const Rational& rhs) / /non-member ¥
{

return Rational (lhs.numerator () * rhs.numerator( ),
lhs.denominator() * rhs.denominator());

}

Rational oneFourth(l, 4);
Rational result;

result = oneFourth * 2; / /&
result = 2 * oneFourth; [/, WitgRET!
ﬁ%ﬁ%ﬁ\m%m%}%, Xﬂﬁ:ﬁ*)ﬁﬂ‘ﬁﬁﬁélﬁ‘: operator* %@ﬁﬁﬁﬁj\]
Rational class B)—* friend SR¥E?

RAGTEERETEN, EHN operatorr W LA5ELFEH Rational fY public ¥
O5ERES, LEARBERHELMME. XSH—NEEMNE: member KB RIE
£ non-member H¥, T friend B . KE C++ BFREBE, WR—A “5F class
FX” MBRBAZBEA A member (WIFATHFELSHMTERRUHER, i
ff] Rational ff] operator* B , BMiZEA friend. AFIR P IXFEMB Hid T2,
TR et SARET LA 4 friend RO Z@E R, FARBEEHF—#, PRWRH
R Z T HNE. URERR friend HHIEXSH, BAXNFLIKRELE: THER
R R EAZA member, Bt EHBNEEHA friend.

AEFASTEHE, HIARELHHEE. SN Object-Oriented C++ it
Template C++ (W4E 1) ik Rational B — class template TIE class, XH—
SEEEBIF R FE. UR—ESARFHRITEE. BRI BEMR
WEETERR T 43K 46,

Wic{E
B NEREENENRBNAESE (B this I FTTIERBANEMSE) #17T
KA, %K/Aizjl\l%lﬁdz‘ﬁﬁ%/l\' non-member.

Effective C++ 3ChR, BB =18






OEBPS/Image00205.png
160 6 AL H MR &

Derived d;
int x;

(.i:r;lfl 0; //TBRE R, YRR Derived: :mfl

d.mfl(x); /AR T, WH Base: imfl

d.mf2 () ; /TR, %RV Base: :mf2

d.mf3(); / /AR, VAR Derived: :m£3

d.mf3(x) ; //REE BB T, 1A Base: :mf3

XA RIRGE A base class I EEH R, MANFEEHEXNEATS (i

) KA —884r, WDy LA LSPEBOESNLFHEIIA— using FFH
R, BFUFREIRFELAN BRSHEIER.

H IR IRH A AL A base classes FIFTH B, XA LLEM K. 7F public 4k
T, XA RER A, FHATEHERT public kAR 7RI “base A1 derived classes
ZIAKis-akR”. OXMEBME A4 EiR using 5B B BAE derived class K public
X 38 i) JR K : base class P public ZFR7E publicly derived class P ¥ i% 2 public. )
SATIZE private & Z T (AE&K 39 BHREFENHN. B Derived KA
private JE X 4% & Base, 1fi Derived M—H#H4EA K nf1 BN LSBT A . using BB
HAEXBEIRA EHS, BA using BHRSSHRTMRAKL EBHRZFERHE
BRI HAE derived class PHF . A, BOFEARRREAR, B—FRBEKHTEEH
(forwarding function) :
class Base {
public:

virtual void mfl() = 0;
virtual void mfl(int);

//5TE
}:

class Derived: private Base {

public:
virtual void mfl() //#3ZE# (forwarding function) ;
{ Base::mfl( ); } //BEEAA inline (JL4&3K 30)

}:

Derived d;

int x;

d.mf1(); //4B8F, ARME Derived: :mfl
d.mfl(x); / /AR Base: :mfl () BEIERE T
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ARGZHHH TR1 FPERME (TR1 T4 54 #id) . ABEEFARERLE
R4 (single-threaded systems) 32 1E B B W] BEAE A T % 478 & 4 (multithreaded
systems) RIFELEEARMIE . A PEHU EHNERFIN. FIFNE RIS
s BV IREE, FrURRB—MRE MM RITUENRZ B HBEFE .,
FEFRRERTTNE.

BENiLEBERRATEBEFRRERS, HXFAPIRTECHRER. WR
PN AT L EFANE A BB SE, BRAEFRIMNETE A BRI T
e, BPPELEFRITRIBERA B L, ERAMRT, FHIFR. MRRK
AR R—BOR L. S0 B8 HERREIRI_ BB, A ——thig &R
AR B S — 3R R IR 3 | B B A I R IR ERRI OB 2 B

B A-BER MY A 55, X—BARBHENTERA L& . R0 FEEEHE
AR B AR —— LA B A& TR T R AR P A N —— LA R P R 2
WRRE AL SN AR RN, BEFUSHE.

BF LEPARE-RLCRPRAER, HPaFBEHRET. s— PRk
REH. XGERIREMILY hitp://aristeia.com/BookErrata/ec++3e-errata.html #)
"Effective C++ Errata" W . WRRHEEXGHEAEFTRRAEL, HWAR
BIBRERFIR . X B FIRFARRAE BA TR RME L THEBMNBHA L, #EE
T http://aristeia.com/MailingList/.

Scott Douglas Meyers Stafford.Oregon
http://aristeia.com/ April 2005
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C+ MM, PMUER BMEE, UKBEEENEX, UEEEERST
BEREY%, URREBEBEHIMNSER, C+ MRS E TERAe T NMARRTGX
AR RMFETEE! (programming paradigms) : procedural-based, object-based,
object-oriented, generics.

it FEH AR NEERER, R, CEMEEE, XERWMA
A, NERKE, NERE, F)RRLARATERARE. ERRERMHE
T, ATEREWAMNGRESNR: —BER, BHES.

C+ MAXBEFHRIE, MR EEE, idiLz #. 7 @ UEL BEHZ(The
C++ Programming Language. C++ Primer. Thinking in C++) , WREMELIFEAH
B2 (The Annotated C++ Reference Manual, Inside the C++ Object Model) , #Hit/
51 HZ (The Design and Evolution of C++, Ruminations on C++) , Mit—IkEH
Z (Polymorphism in C++) , W —IREHZ (Design Patterns, Large Scale C++
Software Design, C++ FAQs) , 51 BB 12% H 2 (Generic Programming and the STL),
FEFFE R 2H Z (The C++ Standard Library), % K&K 2 BIIFE 2 (Effective C++,

More Effective C++) . XHF “LERLR T BH” R C+ HHEIER R
AEFEREOHED, HAEARR#EED, BEEMNEEERE CH/00P BER
24N . ENAMEITREE ONE, HHIRERMER CH/O0P ¥ W18 B8 %
SRR, RETHERETRE CH EF B WaeiRid, HERBEUFERE
RETRULBRMN TR BT GRRE . BtEmgik, URHAMAARRNERE. XEaHR
SEPMRBANOCONE R, +085.

(Effective C++) MR RZXHE—FRHE NREHEN “EXER AR .

AP FRGEORTAN B, RERS, B/RMEDRRE, BrRfte—14
RIS TRZITHTRET, BENEZRENABRF —RFERE. FH,
BALPHEHFE R B L% (More Effective C++) , B Meyers 15— A RIRE a4
THRH

& 2006/02/15 FEBET

jihou@jjhou.com
http:/Awww.jjhoucom (Z4K) htp:/jjhoucsdnnet (f8j{%)
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2 %K 05: THE C++ BRERGNE JF I RIGRLL R 4K 35

HHELYXEEREYTFE (WHHD , ElFS<EmER0ERR. BFPRE
ENRMBEENE. TEAREBER LRGN RBEHmERE™H:
Empty el; // default ¥IX& R
/ /AR
Empty e2 (el); / / copy ViR
e2 = el; //copy assignment ¥AETSF
H, RAOVGET, RESAKRERE, BXERBMMTHAR? W&, default ¥
ERBANTHARIERSRER - MAHRRE “BEHEE" PIRE, BEH
FH base classes H non-static i 7135 B R HE R ECRST IR B . TR, dRiEaR= T
HIRBRA non-virtwal (REEHK 7) , BIEXA class | base class H & A HH virtual
PR GXFMEM T XA BE B, virtualness; FEER B base class) .

BT copy HIi R EA copy assignment BAEST, GERGIBIRAE N B aiibg
FEX RS — non-static RATEENBEHRNR. HE— Namedobject
template, B RVFRE— DN LBIRFBERL T PR R 7= A KBk

template<typename T>

class NamedObject {

public:
NamedObject (const char* name, const T& value);
NamedObject (const std::string& name, const T& value);

private:
std::string nameValue;
T objectvValue;

}:

HMTFHAIEHET - MIEER, REETEAFNEQR default ERE. X
REE, BWRUWBHRALOERT—A class, HMERBERLS, RELTHHLOEF
BT HEMAREN N LELSHE RS (B default W3ERED TMEFERK
W .

NamedObiect BE#H A B copy MR $L, tHEH A copy assignment BAEFF,
iUl gRid RS e @M e R (MBReiIBARANE . WE, BF copy WGk
it Rk

NamedObject<int> nol ("Smallest Prime Number", 2);
NamedObject<int> no2 (nol); //RF copy HItEERH
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WEBFEENEIBT heap NITEHA TR —RREREN. eIV ZRER
R IR X R R T BRI PR P IR BN auto_ptr IERH XX FTE
B IR F . auto ptr A “HFE (pointer-like) XH” , WHEATE
“HEeRit” , HTHRBEHNEAIENRIAH delete. THIZREUATMEA
auto_ptr BLBES £ R B0 75 A SR R T RE

void f( )
{

std::auto ptr<Investment> pInv(createInvestment( ));
/ /AR factory Bk
//—WUERER pInv
/ /% auto_ptr FINTHIRE B3 pInv

XAME BT “UNSERRIR KR8k

B RBARFREITL SR (managing object) . LL LA
createTnvestment IR Bl B UL EHH auto_ptr MHME. Lh.b “EA
MEEHBRE” BWSHERERA “RHERBSNIERYHELEHL” (Resource
Acquisition Is Initialization; RAI) , BAEALFRRERE - ERERTF—
BAAUETHRHMENTEN S . ARHERENRIFEEERWME (TIEmhie)
EAEENR, BAREW—FHE, 5 -8R IEEEIRE 0 F RS2 8 R0E
R,
¥ & (managing object) EBIATMBE R AR BREER. NEEHR AR
FRHER, —BEXNSHEHR (FMAHREFERE EHMRBaR2EE3)
WH, TREFERER. NRBERBEMETRESBERHRY, FERBAEX
PF, 4K 8 ELRBMIXNE, FUXERMNBERAZHRLT .

BT auto_ptr BB < BHMBREFEZY, FU—EBERNILEZA
auto_ptr [FBHEFFI—XR. MRERME, SRLSBPME KL L, TR
PREORRPHE LB “REXATA” MREFIE L. BT HPIXA N, auto_ptrs
F-AAFHEOER: FiET copy WIEREE copy assignment RIEFFEHIEAT,
EARAR null, T SIFTE RIFREHE B BRI E— R
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FRATREEBEHEL—ANE. 0T, WIRME TR TEA:

LoggingMsgSender<CompanyZ> zMsgSender;
MsgInfo msgData;

. //¥E msgData NNER R
zMsgSender . sendClearMsg (msgData) ; //AERY R
Hxt sendClearMsg H‘Jﬁﬁﬁﬁﬂ’ﬂ%%ﬁfﬁﬁ?ﬁﬁ» RAEBA R L, FES
1138 base class 4 template $:4LAR A MsgSender<Companyz>, T B EATAITEAA
class A4 sendClear BR¥, T/EH R sendClearMsg 2Rk A K R #.

RAT S, ALKFEITHR, X “HE base class members” Z JC R references,
SRR SRS T N ) VT B R AETE BB (C4#RAFT derived class template FRISE (AT
AT R AEFEM S C4IRE: templates BiHF £ template £ RILH) . C++ )
BUERTESRSE, XHRAMT A “2 base classes M templates 14 HLBLALET”
BRI E X AR L base classes FI N AT TR

wEicE
B T]7E derived class templates PIEIE "this->" ¥ base class templates P FIE 5
2%, BHEH—MNHESHE “base class FHFBEHT” EM.

FM 44: B 5B BWTEXAVRIBIE templates

Factor parameter-independent code out of templates.

Templates B4 M A F @ ARBEEN AT DE. FEFERA 20 MK
BLH classes T —NHH 15 PRARE, RAFEAN— class template, B4%
8L BILIR 20 MR FEE AR classes F1 300 K% (class templates F % 5
SR 0 R A 7R A A B A s R LB, BT DA R AR IX 300 AN e 4 — AN ERAE A
HRAL3R1BIX 300 N EF%. ) Function templates H2RUUARIFR . HHEHTZRE,
R A FEEE — function template, K5 it 4IFBMBIROFRE. EREARRER
K, e,

21, R . WRIRA/NL, [ templates 7] RE FBACRIBZIK
(code bloat) : H_#HHIBHEER (HJLFER) HABE. BB, HWE. HE
R YRR E R G B8, HEAR (object code) HIARMAME. LM
TG LR MBI 0, BT DAYR T B2 4000 ] 38 S iR ) — BRIV S .

HEFETEENRBHRENLKR: KU SEHDT (commonality and
variability analysis) , {BEMS PR, HFERARSE 4 template, R

Effective C++H1 SRR, 35 =R
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class Base {

private:
int x;

public:
virtual void mfl() = 0;
virtual void mf2();
void mf3();

}:

Basef{ME

(RAER)

mfi(I™ &%) | DerivedBI4E AR

mf2(14 i %)

mB(IANRE) | mfQAr B
mfa(14> B %)

class Derived: public Base {
public:

virtual void mfl();

void mfd ();

I A& —4I8 A T public M private £ F%, LA & —4 5k A 2R B AR A B $AZ K.
XL 5 B BB HE pure virtual, impure virtual 1 non-virtual =#f, X &% T 5R2IFAR ]
BRELTR, MEAMALR. XM FHETLUAZMEHRIER, FU enums, nested
classes fl typedefs. B MTCTPH—EEMNRXERAMLHR, ETXERFELEM
AHAREE, AFMERE &, RT—BETHA %A TRENSE, BEHHRT
PAHEAR C++ AEBEHA THITA.

B2 % derived class P B mf4 B SEEAS#R B IXFE:

void Derived::mf4( )
{

mf2 () ;

LEFREIXEMALR nt2, LAMLEEEY (refer to) HHAKTE. MWiF
BOMERBERSERR, BEEEREFEANSLH nf2 WEPRK. HEAER local £
R (R mea BEMERZ , EHRIILERRIMERAATELZ N nf2. TRERHK
SRR, AR class Derived i MEAE. ERBRFFMEREL N nt2,
FRBEESBEBZ), AB% base class. FEHILGRIFBRI—NBA 2 WRAT,
FREILER. R Base NERKHA mf2, BREMHET %, HAEKENE Base
1384 namespace(s) HMEREL (IBEHNE) , BT global fEFEIRE.

Effective C++H 3R, B =/
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#51

placement delete, see operator delete
placement new, see operator new
Plato 87
pointer arithmetic and undefined
behavior 119
pointers
see also smart pointers
as handles 125
bitwise const member functions and 21

compilation dependencies and 143
const 17

in headers 14
null, dereferencing 6
template parameters and 217

to single vs. multiple objects, and
delete 73

polymorphic base classes, destructors
and 40-44

polymorphism 199-201
compile-time 201
runtime 200

Pool library, in Boost 250, 251
postponing variable definitions 113-116
.Prasertsith, Chuti xx
preconditions, NVI and 171
pregnancy, exception-safe code and 133
private data members, why 94-98
private inheritance, see inheritance
private member functions 38
private virtual functions 171
properties 97
protected

data members 97

inheritance, see inheritance

member functions 166
members, encapsulation of 97

public inheritance, see inheritance
pun, really bad 152
pure virtual destructors
defining 43
implementing 43
pure virtual functions 43
defining 162, 166-167
meaning 162

R

Rabbani, Danny xix
Rabinowitz, Marty xx
RAII 66, 70, 243
classes 72
copying behavior and 66-69
encapsulation and 72
mutexes and 66-68

random access iterators 227

random number generation, in TR1 267
random_access_iterator_tag 228
RCSP, see smart pointers
reading uninitialized values 26
rectangles and squares 153-155
recursive functions, inlining and 136
redefining inherited non-virtual
functions 178-180
Reed, Kathy xx
Reeves. Jack xix
references
as handles 125
compilation dependencies and 143
functions returning 31
implementation 89
meaning 91
members, initialization of 29
returning 90-94
to static object, as function return
value 92-94
register usage, objects and 89
regular expressions, in TR1 266
reinterpret_cast 117, 249
see also casting
relationships
has-a 184
is-a 150-155
is-implemented-in-terms-of 184-186,
187
reordering operations, by compilers 76
replacing definitions with
declarations 143
replacing new/delete 247-252
replication, see duplication
reporting, bugs in this book xvi
Resource Acquisition Is Initialization, see
RAIl
resource leaks, exception-safe code
and 127
resource management
see also RAII
copying behavior and 66-69
objects and 61-66
raw resource access and 69-73
resources, managing objects and 69-73
return by reference 90-94

return types
const 18
objects vs. references 90-94
of operator{] 21

return value of operator= 52-53
returning handles 123-126
reuse, see code reuse

revenge, compilers taking 58
rhs, as parameter name 8
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struct input iterator tag {};

struct output iterator tag {};

struct forward iterator_tag: public input_iterator tag { };

struct bidirectional iterator tag: public forward iterator tag { };
struct random access_iterator tag: public bidirectional iterator_tag {}:

X structs 2 [ I2k AR S R EH M issa KRR (REEK 32): BH, Bl forward
EACEHR L input LS, WIEHHE. BRBIISFBXANHAXRMES.

BZEEIF] advance R¥. BAICLHMIE STL ERBEEFEARMEES, EH
advance MG 2 — R RAH “BRMERY K" MIEABEEES, LIEHF R KB EGE
s8R . RITXFEIERE R LR B RAVME random access EARE TR
REREE, AEAEENRE, HbnREmXHiERE, RIODFESHEME.

BMNEERERRLLIXF T AL advance:

template<typename IterT, typename DistT>
void advance(IterT& iter, DistT d)

{

if (iter is a random access iterator) {

iter += d; / /%% random access EBHE IR IRBEAREZHE
}

else {
if (d >= 0) { while (d--) ++iter; } / /R EARIE AR
else { while (d++) - -iter; } //REEA ++ B —-
}
}
XL B e MR BN iter 2T N random access iEACES, MR N EEMNE
KR 1terT BTN random access iR . BAFRBINIFHFERERBHRFL

HB. MBE raits ILRBLLEITRE: ENAFRERFHRRARLELAUER.

Traits AR C++ XKBFR DBk EXFHHE; BN_R—MHER, HE—
A C+ BFRIREFHHN. IMERHERZ —R, EXHE (built-in) R
BIFNE P B 5 X Cuser-defined ) B I RILN N —FERF . 25401 F, R iR advance
WRIRIESR—MEH (B0 const char*) Fl—4 int, LR advance 3#R%IH
BHRIEE, IEK traits HAR VLA HEIT TR BRI & k.

“traits HMAEBHIT T HELE” BR “RKBUAMNKERSE (nesting
information) ” XFAFEHRT, BARMNELEHRERRET RGN, FkK
R traits {5 RUFN TFRE HHZ 5. FREBARRIEEB#E—4 template K FH—
REAMEIRA S, XN templates ZEARERFEREETA, Hpexsms
HEH¥MEN iterator traits:

Effective C++ 3R, B =K
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friend - / /7588
const Rational operator*(const Rationalé& lhs, / /operator* PR3,

const Rational& rhs); //HTET .
b

template<typename T> /75X

const Rational<T> operator* (const Rational<T>& lhs, //operator* PRA%{.
const Rational<T>& rhs)

{ ...}

AR} operator* WA R MA T LUEEHRIFT, FEHAMUXR oneralf #iH
B J—A* Rational<int>, class Rational<int>TRHEHIR, TEATRERN
—3#4y, friend ¥ operator* (3 Rational<int>Z$) Lt BahEHH k.
JEHE 8 R — A R AR K BAEAR (function template) , PIh4w 328 Al 7E R A & Hf#
A s 3 (Hli0 Rational B non-explicit FIERE) , MXEREBANA
FZ BT AR R A

HE, KR TH WD) EMEBRFR, FrERXBAEEL#E, A
TEEE. MERD LESREEXANEE, HAREKKAE Rational NHEH

operator* Mk,

#£—A" class template N, template ZFRFIHFARIER “template IHBH” 1
g LIEH K, BTLALE Rational<t> WEAIA L RE Rational MALEFH
Rational<T>, AFIHXRATABRINDITIAFE, BEHRAEZSH, HBSBLEK
R, XALHERNTABE, o] LB R TE. REXDRER, plt
i) operator* # B N#FIFiR[A] Rationals (FTIE Rational<T>s) . HIREH
AEWT, —HEX:

template<typename T>

class Rational {
public:

friend
const Rational<T> operator* (const Rational<T>& lhs,
const Rational<T>& rhs);

MR Rg AL TR GRIdRD) RBER BB,

AFSLABEBAIN RS, BARRERETTHEF, BARE[DNERINER
AR R (BEEET— Rational<int> BAKE X —4 Rational<int> HIHEA

Effective C++H 3UR, B =R
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%%, FEZRXMEIARR. EAREL%E. trl:shared ptr FaE R
FE A ELTEE (raw pointer) , {HiZMERE R explicit WIERE, Lkt
TR, 18 B "newwidget "MIRLHTEH # ¥ 4 processwidget FRERM trl::
shared ptro. WR S BUX R AT OB IS 4 i

processWidget (std: :trl::shared ptr<Widget>(new Widget), priority()):

ASAWNTHE, BRBRMNAELFER “HREFHERNEIE” (object-managing
resources) , LCRIFAHTEEMNREIE. MERBEHENEE.

iR 87— processWidget A AT, M H EZH MK BALBHI A
LB, LRE-LS AR —APUAWS prioricy REKAM, BE %2
std::trl:: shared ptr<Widget>(new Widget) H #4341 Ak:

B AT "new Widget" KIER
B A trl::shared ptr HIEEE
FRIAEAA processWidget Z R, FFHULAAUNENI, MUT=HH.
B H priority
B $ 4T "new Widget"
B i trl::shared ptr &R

CH HIFBUMT ARERIRF e BRI HE R ? B K XM HARTE S W0 Java
M cy AR, HWHEFHES SR UUSERFERBESEBRE . TURERR "new
Widget" —EWATT trl::shared ptr Yt R B R B 80, AR RIE S
BIRERALBIEN trl: :shared ptr MR —AES, BX priority KA
WA LAHEE S — R R =HAT . IR RIFRIEFELUE IR PITE (HAER
R AR E RIS, ! ), BERBIENRIEF:

1. PUT "new widget"
2. WM priority
3. i trl::shared ptr #iEEH

AR, J—X priority WA RBRE, SREMFAE? FHHFRL
F "new widget" REIMIFRE M RBK, FHEMKRBEEN tri::shared ptr W,
JE & RRATBIM SR DR EMRARE. BN, fEX processwidget KL
hE RS R B, RAAE “BRFEEAE (B8 "new Widget") ” Ml “HIFH

Effective C++H IR, B=/K
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Mz PREFE L pMImpl R — A struct THAE—A class, XREA R
PrettyMenu FIBIEH 3 L8 B T“pImpl & private "M 3R A T £RIE . 10 R 4 PMImpl
A=A class, BR—HHF, ANBEHALAKHE (BHEFTHEHANSAE) . R
RE, AT L% pMImpl #RE T PrettyMenu W, {BITH R (packaging, i “¥k
VRERFREE” ) RRIXEREERNE,

"copy-and-swap" BRI ZREMLY “LEHHETL” HEH—MBREFIME,
EH-BAESEHRAMREENRABTRIINAE L. ATHRERN, iERNER
changeBackground I —PMHISMES: someFunc. Ef# A copy-and-swap Fl%, HE
BT RIEN AR £1 f £2 KA.

void someFunc ()

{

... / /3% local R&M— @A
£1();
£2();
/ IR USSR AE B #id sk

REBR, WE 1K 2 ARFELESHE “BPRIE” 1K, MEHALL someFunc

R “BRIRERE” . BT, B £1 RIBEEERFIE, H4K% T ik someFunc
RYSETURIE, BATLLAE HABRBAM 1 ZATHBNMEFRE. W12 r1 KT
HARER T . REERRZFERE.

WR 1 M 282 “BIIBELE”, BHRIFARMKEE. BENR 1 B
SR, BFREEEMAERTAEREIRE, HitinR 2 BEMLRE, BFR
A someFunc B AR AT H AHE, BENY 2 BENREMAAANBE M.

B TE “ WM (side effects) o W R HE/ERBHRA (local state,
Bl someFunc REEMIR “HAHEXNR” KRA) , AN A S IR HREUFIE.
EHRLREX “ERIBHEBIE”  (non-local data) FIEW BN, RARZUFUER
HRERL. BM6F, WRAR 1 FREEMEEMERER ST, BRIEH
it someFunc A& WAL LS. — M SE “BIBEBSEME" BH2E, BEH
A BEETT AR IR B BRI, FASEENLME P TREEEITX—2
B .

B AR b 2o B AR A SR MR SRR RIE— BRI 4. 55— A EE

Effective C++$ LR, B =R
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class Date {
public:
Date (int month, int day, int year):;

};

ERZFEAMEOBEEE (ELEXEML) , BENEPRESMTEDSN
MR, B—, M FRUERRFEES L

Date d(30, 3, 1995); //WEER! Mix& "3,30" TuAR "30,3"
B, AT RefEIE— N R A BRE:
Date d(2, 30, 1995); //BEER! MR "3,30" TUARE "2,30"

(EABIFHEEERRERE, EHNET, BR LK 2 3K 3 Fig. TE—TRY
HRFIARKEN. )

WEE PR RTTUEASAF LB TREME . EH, EHE “TEBHEHN
RIS~ L, KBRS (typesystem) RIFMFERBEE. BEAXHE, MiLRIMNSAHR
RISME 2SR (wrapper types) REXFIKE. AMAESR, RET pate HER LT
IXLEHRY.

struct Day { struct Month { struct Year {
explicit Day(int d) explicit Month(int m) explicit Year (int y)
: val(d) { } : val(m) { } : valiy) i}

int val; int val; int wval;

}: }: };

class Date {
public:
Date (const Month& m, const Day& d, const Year& y);

}i
Date d (30, 3, 1995); / VRN ERRIEY
Date d(Day(30), Month(3), Year(1995)); / PRI IERI KR
Date d(Month(3), Day(30), Year(1995)}; / /0K, KEEH
4 Day, Month Fl Year N ¥ B2 78 - BRI classes FFEt e L ¥3E, LM
BRI structs IF (LK 22) o HEMF structs BELREBRTE: PEHHEER

HSNFRB TR “EOBRA” FHFITR

Effective C++ 3UHR, =K
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class Base {
public:
static void=* operator new(std::size_t size) throw(std::bad alloc);

}i

class Derived: public Base //fi¥ Derived K7=H] operator new
{ ...}

Derived* p = new Derived; //XHFNIJE Base: :operator new

IR Base class EEH operator new HAEHE - F kX HT LikfEHR (SEfF L
AR , AFEEBMBREBIERE “ A RIERENR” BT SR
operator new, 1%12#

void* Base::operator new{std::size t size) throw(std::bad alloc)

{
if (size != sizeof (Base)) / /IR KSR,
return ::operator new(size); //A¥rER) operator new ARTTALEE.

/ /BN AL E,

“E—T1 7 RTBERM, “BRETHRER sizeFT 0 XMHSERTEE
MBS 7 o 2, RERE, RIFEREERIER. JIRAKATEE, RALE
1 EIRE “size 5 sizeof (Base) FIRM” BA—ET . £, C++ EXEMMBES
BT, MEF—MBRERRECEEFFIERE ) NRBLMEEFTRD (B
%K 39) . HI sizeof (Base) LI MAIANGEAE, FILAMNR size £ 0, X HFE
SR F: coperator newF L, JEEFFALLAIEM&H T ANFX M HIF.

PRyvE: X BETIFIEM B/ 51 3, (freestanding) S5, FEITRARLL“EXT R base class
B AR5 . AT & BIXANE,, A1 5% (Inside the C++ Object) by Stanly
Lippman, Addison Wesley, 1996,

TWRIRFTEIEH class T B2 “arrays WAF S ECAT A 7, FRARTE ELIR operator
new [ array 538 RR: operator new[]. XA RECEFEIRA “array new", FEHTR
HAR TR E "operator new([1". WRIRHEEA operator new(], dfE, M
—FEMA—HEFRESR RN LA (raw memory) , EIAIRIIEXS array
ZRIES WRFENTENRBEMEE. L LIREETETHEZEA array B
EZOATENR . HARBRPAEENNTRE K, HF base class [} operator new|[]
Bl e L gk R RA, BAAIESE “ICEN derived class IR ” i array i H,
TR 28R %5038, derived class X{ %38 % L H base class S5 K.

Effective C++ LR, S5 =R
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8 %K 48: iAil template TLHRFE

3

TEHl new F] delete

Customizing new and delete

UIEIAE (FI Java 1 NET) SR ECHE “WREWES” 154, CH+
HHEEENAT TEEFERRESES. BRUSHZHNREAEFARARZ
FrUligs® C++, MERNE AT TEENST. IRNTFRARRRIFE MM
IR R RAT ASIE, REBERARMEETE, UREBHBRENR
ZMBENE (RERRAZERD .

EREMAORIRE, TH C+ RTEBMENITH. RERAEES. Xt
WA X /A RO EFIIEFIEHITE (allocation and deallocation routines, WHELR:
operator new Ml operator delete) , ECHR new-handler, X3 operator new

To 1 R % 7 K AR TR SR BT R B B B

FRBEIETHAFEE, ERBEABRASEAINPE. BT heap 22—
AMEEFHERERE, NESEBRRAERFEFLENHZE —REHFK race

conditions (FEHRA) HIN L. FEEBNMEKRRFEHTEBIZ static FiE, X
BRLAEPEBA (thread-aware) 27 5w EE R AL . WRBHELHIRD
¥4 (synchronization) , — B EH (lock-free) F LB 0B 1Lk 3 K15 M
(concurrent access) B, 1 AGFEFIRETTRERAS SHEHE heap HHBWEHAE
Wk . BAE—FRERXEER, RAITEEXRER T, KAEREAELKFELCE
Lo

BHNVEDHER R, operator new Hil operator delete FiEA F R/l 8 —%F
%. Arrays FTHIINTER operator new[17BCHIR, FHH operator delete[]!d
EOEBRFANERELEHRPH (1) . BRERIERR, BRAFSHE 14X T operatornew
F operator delete HWHIEH T operator new[1H operator deletell.

Effective C++ SRR, 38 =R
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WERHI—A private A A Timer, Widget ) derived classes # JoikEUH
WidgetTimer, RINTIELEACREH & XK virval K. WRIRGZLL Java B
Ctt HIEHRE “BHIE derived classes EH & X virtual E” MRS (REKR Java
9 final Ml C# ) sealed) , MAEMRENEEATE C+H FEIUET .

B, KRBRTFLSEER widget MREFRFHBEERIC. MR widget K
Timer, ¥4 widget ERIFM Timer MIE X LHAT W, FiLAE X widget BIARASCH
iR #include Timer.ho (BIIE WidgetTimer B widget Z #M widget W&
Fg4T#81— > WwidgetTimer, widget AJ LR — AN # M widgetTimer FEAR,
FEFEEtinclude 15 Timer HXRMART. M RKEREM S, WIHHHER

(decouplings) TTHEREEMIER. X THRIFKFAEMR ML, FEREK 3L,

YR KET], private A TEHT “J—NEKRN derived class F 5
—ANEBREK base class # 1 protected B4y, BRN T EH E X —8RE A virtual ¥
{EXBHERA classes 22 1Al FIHES 5 R H S0 & is-implemented-in-terms-of (FRIEFRY)
T Tk is-a. KRB L, F-FHEHERS RZRRMAL, THRREKRE
PRi%EFE “private 2K ” TR “HAMEE” .

IR ERA S, JEATRITAEY class A EFAIHER. X
FEHY classes ¥ non-static KRR, WA virtual B (EAXMRBKFESH
KRR —A vptr, WEK 7) , thiRF virtual base classes (B RiXFEH] base
classes & BBAR ERIBSMTE, WEAK 400 . TREMETIEN empty classes
SR AR ER, BAREEMRBEROEETERME. RHTHEAR LR
B, CH HMELEML GEME) MREBLAFIEZTRAD, Frolin RS-

class Empty { }; /IREEAE, FTUENS A RN

class HoldsAnInt { ' //NERFE—A int 2
private:

int x;

Empty e; 1/ BEA T BT
}i

#RE KRB sizeof (HoldsAnInt) > sizeof (int); BEK, —4 Empty R TEE
RERNE. EREZEGmFERTD sizeof (Empty) KB 1, FAHEST “RPAFTZH

Effective C++ 3ChR, 3 =K
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Z, HENAEBHHRBR: private (RELHP) MEM (RRMARED .
HiTlE
8 YHCK ARSI N private. XTI T2 77 U7 W BB K — B0 A4 U5 1)

B, REAREMBIRBEIE, HREE class 1EEF AT HISLIH
m protected FF AL public 3 R 33,

&3 23: A non-member. non-friend 1% member BRALL

Prefer non-member non-friend functions to member functions.

MBHA class FISRBRM TN HES. XFEM class AT RERBLHIA T RS+, F—
HWHRIER TR TETEERLRX (cache of downloaded elements) . &K 15 AL #) URLs
155 538 F (history of visited URLs) « ARBBRREF MH cookies:

class WebBrowser {
public:

void clearCache( );
void clearHistory( );
void removeCookies( );

S
WEAP B -BARITHEIXLEFE, Fit webBrowser iR FLXAF — MR HL:

class WebBrowser {
public:

void clearEverything( );: //ViH clearCache, clearHistory,
//F removeCookies

}i

4R, IX—HLEE T BH— non-member B350 & 24 1 member BTG IR AL H K.

void clearBrowser (WebBrowser& wb)
{
wb.clearCache() ;
wb.clearHistory();
wb . removeCookies( );

Effective C++H 3R, B =K
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3. MBIRIFHRME— class (MIE class template) , MR class 454k std: :swap. I
4 RAIRK swap AT RS . :

BiE, WBIRHAMH swap, FHRELS 1 using BFH, CUELL std::swap FEIR
RIRB R R, SRJE AR namespace B1HFF, FREBEHIAA swap.

ME—3B R R R RIS : KA swap AT 7% . BEEA swap H1—
NEIFHRN AR classes (Fl class templates) REBIKHRE X L2H
(exception-safety) {RFE. %3 29 b FEIRE T AAAY, BHERET—MRER:
FREARH) swap AP BH . X —ARRRATFRAMR! AT FIERRAR, BX
swap SREIRA R UL copy HiXE R copy assignment BAERF IR, W —EERTH
HEHWAHMHRE. FHHAERE T BEBAN swap, FEREHTIHARRRESR
SBMERIE, THRAMERE. — R FXHE swap FHEREE K, BEAEHK
R swaps JLF B BT BRE BB (B pimpl FERRETRED , MAER
B ERREERSIME R .

Wi
B Y std::swap SREIBRIM RGN, RE—A swap AR, HEEXAERR
A RE.

MRFRRFEE— member swap, H1%RHE— non-member swap FIRKFARAATE . Xf
TF classes (TiE templates) , HiFHFL std: : swap.

W swap Bt R4St std: : swap (€ using BHIR, AR5 A swap 3 BEANHAEMT
LR RERBM .

K “H P EXRKR” AT std templates 8FLRLFE, ETHAEZIRIE std AN
AKX} std T 5 2HHIHRTE.

Effective C++H 3R, 8 =R
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7t local BB G b, ERARES L, MHKEBA—T2. const BRMBIIFRKHIB
F. RUBERE. RETREDBREIE.

WHictE
B OEREERFEEEY const W B4 IF RN B RAE. const FIEHEMTAE

FERIBAMNSR. RESH. RPOREIRE. BAREEE.
B 47iF385R$ISCHE bitwise constness, B /R4 S FEFF I PR & LRI H B

(conceptual constness)

W ¥4 const # non-const 547 @ﬁﬁ%iﬁ%mﬂﬁif%lﬂ, 4 non-const Fﬁﬂiﬁ
H const [RA T @EABER.

M 04: HEXNRBEARIETRBIL

Make sure that objects are initialized before they're used.

¥(F K BHHEL” XF, CH+ BFRELHE. WRIFKEXASE:

int x;

TS T < RIEBAIIEIL Ch 0) , EELMBESEFHAMRIE. WRERXAT:
class Point {
int x, y;
}i
l;c;int <}
p MR RAZERERBEEYIGL Ch 0, HRERS. WRFKBEHMESEET
WILHEAELE “EHENR” , BaiFbhd, BEAXBAEER.

BRI S SBOREBMNAT N, EREFE L, AR EBCRYIH
ACHME, BT BEALARIAR 2 10E1T . ERTREMITE SRR L8 “ BN bits,
BT EESHTRESMENRAME, BREFBRTHMNERFTL, DEFES
AR KRR

Bi7E, BRMNAFHT SN, #d W ROVIRASEME —E R4, TR
A—RE” . REMRXEHMUWRER, BRI LZITMERKELT L.

Effective C++™ 3ChR, B =R






OEBPS/Image00208.png
4 Bt HE

WA, ETH R EMEFAIARB I RITH BB widget %R, FETMHA swap, C++
HIZRAHLEN (name lookup rules; 5 E kM i & FT18 argument-dependent lookup B
Koenig lookup M) £3RE| widgetStuff WK widget FRIRA . IIERBATFER.

XAMBIERT classes H class templates #RITRE, BT DMBLP-FAT IR 13 20 AT £ B 4% AR
FRE. REMRE A BEIRBIZY classes 8k std: :swap JRIRBAHART) |
BT UL An RARAEAL YRGS “class BRI swap CERFTHEZ WIENE Mo, REBRENTE
% class FTEfr & 22 A N B — 4 non-member fAs DL & — std: : swap FrAbAR 4 .

W —3R, MREERLEBEFIMEAEAN M E TR, LRFHEEIRER

(R HAREREE—A non-member swap K] member swap) - 18, fi[IATE

global iy 44 %% 7] P3 223 & 2\ & FE K class, template, function, enum, enumerant BL & typedef
ZWE? MERXTHTIE “BES5ER” RELHMHTE?

HETA LRSS —HERTHN swvap REBHH K. BLLBE, NEFUREE
HERELE. BRIREES—A function template, HANFEERFB N EHE:

template<typename T>
void doSomething (T& objl, T& obj2)
{

swap (objl, obj2);

R %AW swap? £ std BEH IR —RALRRA? &R AT REAFFE FIHFHLAR
£? WHR—AFTRFEN T FERATHTRNS TR aEZE (EHRAA U
2 std) W? RBBRINZEAM 1 TRERE, HFEZRENFERHFL TEM std
WA . THRRFERENE:

template<typename T>
void doSomething(T& objl, T& obj2)
{
using std::swap; //% std: :swap ZEHERBAATH

;v'vap (ob3il, obj2); //ATENBRARRE swap A
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FEEX A derived class FIf5 BAEZERET — N ARMELH (sendClearMsy) ,
53 base class W R (sendClear) RFH. MEDMHFRIT, FAEERERE “4¢
AMBREZIR” (W4AK33), BB R EF € X—/ -4 &TMHE K non-virtual K% (I
%3 36) o HERRBEEEIRE, EOXNTFRRNRERTS . XHERNRIE
LM sendClear NFTE . WATHIIREE 7T LAE B sendClear HIHHTE base class P,
wEBRWEABEA. A2

MBET, X4miF25#58 class template LoggingMsgSender & X, A%
BB AL AREN class. 2R T A R MsgSender<Company>, {HH # #] Company
£ template ZH, FI|J5¥ (3 LoggingMsgSender ¥ HIAL) EEHPIANEE
R4 . MR AREE company 4, #IEIEANE class MsgSender<Company> &
BRGAT 4 ——F BB R B IEE E R BT EA sendClear ¥

X T ik R E BARAL, R BAIIE A class Companyz " 3REH F m 2 iR,

class CompanyZ { /73X class ANRAE
public: //sendCleartext HR¥

void sendEncrypted (const std::strings& msg);

—fB B MsgSender template XJ Companyz HANEE, BHAHA template 124t
T—/ sendClear B¥ (HH43tH LR S H company A T sendCleartext Bf
¥ , MiXX companyz SR EHE . RFFEXAEE, RATTLASX companyz
FetE—4> MsgSender $F4LIR:

template<> 11— R
class MsgSender<CompanyZ> { //MsgSender; EHI—# template [,

public: J1ENRETEMMT sendClear.

void sendSecret (const MsgInfo& info)
{ ...}

H & class & XREATLE "template>" EERMIXE AR template AR
FrdfE class, TRMFUARI MsgSender template, 7E template S22 & Company?z
BAE A . X £ BTl AR 2451k Crotal template specialization) : template MsgSender
Rt ER companyz FRAL T, T HHLARLESEMR, BMBER—BERUSHHE
XA companyz, FE#H HAl template ZHAT LA .
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trl::array, &0 FRA “STL AL” B4, BI—SZReECR RSN begin M end
BIBH . A trl:array KIRDEE, HAEHASNERRE.

trl::mem fn, XRMEQWE L5 EEIEE (member function pointers)
—BKRA. BB tri::bind HAFHFF F C+98 K bindlst M bind2nd KIFE
FJ1—HE, trl: imem fn PAANFY R T C++98 I mem fun M mem fun ref HIBES].
trl::reference wrapper, —/ “il references MIAT AEBRXR” KR, &
AT LA AR 88 “ I INFFE references” . MIRHNE, A% LRF L RAEFA R
E =L

BEHLE (random number) M TH, BRAKEMT rand, R CH+ 4EKBC
HERFEN— R

B4 PR R, 58 Laguerre 2 T . Bessel 8 3 52 2B #2153 (complete elliptic
integrals) , PARELHZERE.

C99 #EY . X —KHEHHFBER (templates) , FARBGIFLHH C99 2
BRI CHs

B oH TRI AA B ERTTH template B H R (B ¥ template

metaprogramming, LR TTHRE, NEK 48) HIL:

W Type traits, —# traits classes (JL4&3K 47) , FIDMREERA (types) HIGRIFMGE
B. &F—/HKA 1, TR1 Y type traits FJLIFEH T RERAINELE, RER
it virtual FTHIR L, BT RA empty class (&K 39) , AR E# N H AL

y 2%, TRI1 W type traits th o] L B I i%4h KB 2 3E 45540 (proper
alignment) , X3TEHRIBIPESTERE (KK 50 KHRBEARRTFRBRE
B.

trl::result of, X4 template, FIRMERRYPCHAKIREIRT ., HRAG
E templates Bf, BESE “I8W (refer 10) B% (FRREEBHR) RWHABHEFTIREIK
SHRMRR” FHMBRERE, HEZRMEWRUBZMTARRTRERENSH
KA, trl::result_of 18 “IHWRBPREIREY” TH+4E 5. B TRI
BHKETAERA.

BARET TR1 B4 FF5IR trl: :bind M trl: imem fn) AN T FEL“Hf TR1”
HMge Sy, EHSE TRI B3RP EMgRRN, BETHE TR A48%kE%
BAAM, ATUER (BF TRI 2871 REBAREFER.
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BREBRERSEHE L, FA =" EHRWATHA R copy iR
Widget w3 = w2; / /B copy Figs R %L !

SEIBIMR “copyHiE” IRESHM “copyBE” HFXH. WR—DHXNRBE
X Bl BB w3, KB ANEERERAM, ATREERABRERE.
MABRAEFHAZRE L (BIWRTRR "w1 = w2" &) , RASHHEREERA
H, o B R BEBRIEBAA .

copy BE R ER — MR EBEHRE, BT E X — MR U passed by value
(LMEER) o« 24017, FBRLITAM:

bool hasAcceptableQuality (Widget w);

V.\Iic.iget aWidget;
if (hasAcceptableQuality(aWidget)) ...

B8 w L by value 17453845 hashcceptableQuality, FfLAZE_ RRIARH
aWidget B EHE w AR . XAEHIZIER widget 1 copy 11 bR B5E K
Pass-by-value &% “IAF copy MIBEERE” . LA by value 50/ B = XKEGEH 2
MR XERE, Pass-by-reference-to-const FE1E R LTI R, PR LK 20.

STL RFTEREERE (Standard Template Library) , & C+ WHERTFEN—
By, BHTAR (I vector, list, set, map Z2) | MR8 (I vector<int>::
iterator, set<string>::iterator iy | Bk (o for_each, find, sort =4
BAXHLAE. R ARXHRELAER SN B (function objects) FH, MR “47 HE K
¥ X%, XERANSSkE TEH operator () (function call B-VEFRF) ) classes.
R STL FE4E, HiEAPNFUTREEZE —ABFSERY, FA STL X
BAXEHT, BATERAE. —BAREALE, R—ESHFHRRRLE.

C++ BFRWMBEARBIEW Java R C# BEFMHE, AHRESXATIE “T B
TR” Cundefined behavior) BRI F. MTEFMEE, FE C++ BHHEFRITHE
FEX: KEFEREFRGBITHAREMAAE. TEB/MULFBEREE “THHR
HIATHR”

int* p = 0; //p #A null $5%t

std::cout << *p; /73—~ null $55HHUE (dereferencing)
/I SFERITA.
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F TiXE doadvance EHIRA, advance FEMA R AR EMIHFIMER—
AMNER, FEELAFFAESANERBIL. TRERFBZRHERBTHH
(overloading resolution) & Fi& 24 H 2 ERARHY .

template<typename IterT, typename DistT>
void advance(IterT& iter, DistT d)

{
doBdvance ( / /AR doAdvance fRA
iter, d, /73t iter ZIEMRBAHETE
typename / /IR REAE 241
std::iterator traits<IterT>::iterator category()
):

BRAEBATAT LLR & i {F B — ™ traits class T :

 BEV-HERRE (BB 1) SHEEER (HIW doadvance) , HILMAIA
EZRAETE AN traits BH . 2B NREELIH S HBEZZ traits 15 BN,

B BV MERE (B TIR) SRR (B adgvance) , EFEA LR
B “F TR HALE traits class FrREERIER.

Traits | Z A THRAERRFEE . HH 280 LRITRH iterator_traits, BR T
Bt R iterator category BHtN B NHERB[BHXEE (KIBHFHKE
value type, W%#K 42) . WAHMNEH char traits AIRBREFHLHMWHELEL,
BAK numeric_limits FIRGRAHEBUKMHRELE, PINMEBERM TR &
IMEMBKMESE; 14K numeric limits B mik A5F, BEA traits classes 14
WELL "traits" &R, {8 numeric limits IR B IXM M.

TR1 (%3 54) FAHFLH M traits classes HURBERBUE[, 8F
is_fundamental <T> (MW T RENANERE) , is_array<t> (MM T REH
BAHKA), LRk is base of<Tl, T2>(T1 FI T2 M H, #IE T1 & T2 I base class) .
Bt TR1 —3E4F5HE C++ BT 50 LA LAY traits classes.

Wi

® Traits classes {18 “ REIML(E B " AR IEATH . EAILL templates F1“templates
B TSR

B BAEHIEAR (overloading) J&, traits classes F 7] A 76 4w 1% i 0t K B P 4T
if...else Jik.
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—Ff: B4 widget FHBH— 4K swap H public R ARBMEEMERTE, RiE
¥ std: :swap ¥pfb, S CERZRR R

class Widget { //5iE, ME—ZRIRIN swap K3
public:

void swap (Widget& other)
{
using std::swap; [ IEAFEHHZ FRCLAE, REEHERE.
swap (pImpl, other.pImpl); //E BB widgets BLE#RH plmpl F54f.

}:

namespace std {

template<> //BITIE M std: : swap F{LRRA
void swap<Widget>{ Widgets a,
Widgets b )
{
a.swap (b) ; //BEEB M widgets, AR
} //swap BT R

XAEAR R Eid 4RiE,. £5 STL A5 8, HAPTHE STL AR ERIR
4 public swap AR A BB std: : swap fFLIRA (HLLBHRTE)

R widget Fl Widget Impl #R: class templates T 3E classes, AFERATTAI LR
AH widgetImpl K HIEIEAR R INLLS Ktk

template<typename T>
class WidgetImpl { ... };

template<typename T>
class Widget { ... }:

7E widget B (L X widgetImpl M, WIRFBEMIE) A swap ik 7 R E & LT
—REfa B, HRATHERFL std: s swap I8 EELK . BAVES BRIXEE:

namespace std {
template<typename T>

void swap< Widget<T> >(Widget<T>& a, / /AR G
Widget<T>& b)
{ a.swap(b); }
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<iosfwd> 144

is-a relationship 150-155
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class W2 private i 5> "I S & XM B T A4 clearBrowser(—> non-member
non-friend ¥ b clearEverything (— member E#) ERZRUKEE: =8
WebBrowser class B8 KK E3EM.

EX—R EAFRASEEAER. £, X4 REHAEMT non-member non-friend
¥, friends BREST class private ¥ 5 [ U5 B4 J R member EREAEE, BRI FEE X 3
b E AR NSRRI A BE, X B )G EEX 8 I ATE member 1 non-member
E¥ 2 8, TiR7E member 1 non-member non-friend ¥ 18], (4R, HIHIEmE
—%B. %3 24 BELARNEBBEALE S, NiXTE member F non-member 2%
ZiaRE, D

BOMEREERNEER, REAERH ST LRE“HA class I non-member”,
HABHRE “ATLLES—4 class i member” . XXTARLES)MRTF “ B R BE LM
EXF class B” HIES (W Eiffel, Java, C#) MRS, WEEEMEEREE.
FIMBATT LA4 clearBrowser AR TR (utility class) f)—4> static member 3.
REEARE webBrowser FI—&B43 (R A K friend), BE A2 M webBrowser ] private
EARESE T

7E C++, B BRKIMER L clearBrowser BN — non-member &K ¥ H BAL T
WebBrowser FTTEHI [ —4 namespace (fy 2% fA)) A
namespace WebBrowserStuff {

class WebBrowser { ... };
void clearBrowser (WebBrowser& wb);

RMXARRATERKRBRTE. EHMIE, namespace Fl classes AN, AI#H T
BEEMEEXATEERRE. XREE, FAR clearBrowser XM KR “#R
MEFOIE” , HREHEAE members WAR friends, FHEH X WebBrowser HF
BUTEIBLS), WA REIRAE “WebBrowser 2 P ik AR A 7 VAR ” HINLAE. 28151
F, WR clearBrowser NEE, BB A IF BITHA clearCache, clearHistory

M removeCookies.

—AME WebBrowser IXAER] class W] fEIE KEER B, X 545% (bookmarks)
X, REGITHAEX, ©F 5 cookie FIEHH X HWERXBHE, RNEAP
FERBME, BEH N HEMAXER R RSN EFHS
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HUmxt b2, mREA - R RUEARENRY, TENHRRE, B
AL T ERE—RERBRMEERE

FRB (nothrow) RIE, AWFHAPMRE, FATNEEEBEERENIERL

AERITIRE. EHTAEBERE (Fll ints, FREFESE) & ERTE RERRH
nothrow {RiE. XEFHZEEH—NUAFTDRRBERME .,

MRBAMRE, REHE“TENFFE 4" (empty exception specification)

& Wh nothrow R, ITEHEE, HEARR. 40T, BERUTRE:
int doSomething() throw() ; /IER “FARIREHA”
// (empty exception spec)

XHARB doSomething BALIMM RHE, MREIKIME doSomething #th
R, BRTEHER, 2BFREELSAWEEHAMY. /L dosomething th
WRLRERMMEMRERIE. REMEHL (BEEXRFHE—BRAER
) HARBERRETEELAN. TBANRREN, RARBEIRIRE
RERMTAI FEREWRIE. A BE R HRENEIARE, TXFE
.

R L4 (Exception-safe code) (WMt ik =M {HEZ —. WREAXH
#, ERARERERLNE. Fit, RIIWRER, ZARMNAENE - RER
B —FRIE? BRIEAN AR RE ZEMRERNAE (REBELFFFKRBITR IR
HHD) » BURMZRE—MER T A PRUMER R ZERIUE: R “RAH”
FRoMEARBIARRNARFE “MRERIR” I “EIITIR P ERA LR
HFEE.

— B ERN ZSBREATEEY BRBIFIE. AREZEERUANZ,
nothrow R EURME, [HBAVBHELE C part of C++ FR P RLR A AL —THE
MBS ENRE. EAEHIANERNERR (BIMTH STL 228 mRLERIE

1 XTHE “BEAIMRE” , HEARREHRERIIERZHN CH+ X #
F set_unexpected R LB EIBIF LR BRI ERAN “REASBHNRE” .

Effective C++9 3R, =R






OEBPS/Image00304.png
#F

IR+ HRRABRZIAFRIGE, AR

HUARE TR AR ] FAR
abstract % ) EEETE]
abstraction R R gt - g
access Vi I - B
access level Vs 1 53 AR
access function CIEEE:S GECEEN
adapter & RO AoBas
address ik ECE
address-of operator Rk B b
aggregation e K&
algorithm ik A
allocate SHAC ACfE
allocator PANSL ACfE 2%
application R R EEEES
architecture kTR L EESE
argument e 5%

*array 2 [ei51]
arrow operator Sk R AR HEE T
assembly language V%A AEERE
*assert(-ion) L] L=
assign(-ment) WAL SR AE
assignment operator R AT SR EE T
*base class 2 ESvll
*base type SRR SRR
binary search A ER =88
*binary tree 3 —CA
biay operator Bl B
binding EF3 BEE - WA
“bit i fr5e
“bitwise (A bit Ky ICE— -
block X 27
boolean i /R AE AAAME
breakpoint [ chrss
build R [
build-in W &3
bus Bk HEFHE
*byte FA LT
cache CECECS) BREY (W)
call RaLi] Cal]
callback [EE] [E3
call operator call BAEFF call BT

Effective C++H1 SURR, S5 =R






OEBPS/Image00303.png
o

Hendrik Schober. David Smallberg 4 7 ®ENHIIELK 38 i — eI set LI
. 3K 39 R B EBOE ¥ RAE S E4t A+ 4 7T H, iX/M4AEYE B David Vandevoorde
I Nicolai M. Josuttis & 3] (C++ Templates) (Addison-Wesley, 2003) . %K 42
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AR RAAR KR
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Robert Brazile, Doug Morgan, Uwe Steinmiiller, Mark Somer, Doug Moore, David
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Stefan Kuhlins, David Braunegg, Paul Chisholm, Adam Zell, Clovis Tondo, Mike
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class Window {
public:
virtual void blink() { } / /R EIARES “AH At B ;
e /1% 34 HIRIRATA
}i /! RIS RERMEER.

class SpecialWindow: public Window {
public:
virtual void blink() { ... }; //%Edk class P,
//blink EEE,

Vi
typedef std::vector<std::trl::shared ptr<Window> > VPW;
VPW winPtrs; /I3, WETRE, fEE
/7 BATFIBER) Window KA.
for (VPW::iterator iter = winPtrs.begin( );

iter != winPtrs.end();

++iter) /7ER, XBRH

(*iter)->blink () ; // dynamic_cast.

AR —MEHE— “HRAREZERE" R “H4 virtual REIESAKR L5
B —#FERZINBERE, BEFZHERTEMNHRHA—DTITH
dynamic_cast BT R, HENFHIKE, RMEZKAFBELN].

Zxf L e —HERATIER “ES (cascading) dynamic casts” , tHEE
RERRGIXPERIERA:

class Window { ... };

s / /derived classes & X 7EX B
typedef std::vector<std::trl::shared ptr<Window> > VPW;

VPW winPtrs;

for (VPW::iterator iter = winPtrs.begin( );
iter != winPtrs.end(); ++iter)

{
if (SpecialWindowl * pswl =
dynamic_cast<SpecialWindowl*>(iter->get())) { ...
else if (SpecialWindow2 * psw2 =
dynamic cast<SpecialWindow2*>(iter->get())) { ...
else if (SpecialWindow3 * psw3 =
dynamic cast<SpecialWindow3*>(iter->get())) { ...
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Beyond Effective C++

(Effective C++) —H B BRINAX T UREAWE C++ BFRBEEN—K
PEAETI o G SR ARAT 2R B B AL & b v U s BRI T S A A5 (More
Effective C++) 1 {Effective STL) .

(More Effective C++) B T 53— SRmEHN], ML TREMREL Zik
B ERHRERERN C+ HESRWE G354 (smart pointers) - 5| F 1% (reference
counting) FIREENTH (proxy objects) &,

(Effective STLY #&-—ZFi { Effective C++) —FEIIHEN] F 7] (guideline-oriented)
FEE, HEETH STL (Standard Template Library, R¥ERRE) MEMEH.

ALK ERRETT.

{More Effective C++) BR

Basics
Item O1: Distinguish between pointers and references
Item 02: Prefer C++-style casts
Item 03: Never treat arrays polymorphically
Item 04: Avoid gratuitous default constructors

Operators .
Item 05: Be wary of user-defined conversion functions

Item 06: Distinguish between prefix and postfix forms of increment and
decrement operators

Item 07: Never overload &&, |}, or,
Item 08: Understand the different meanings of new and delete
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RYMEF IR, FARAFE, BRRNOHERE: SREARRYHES]. Xk
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1 classes FE7E T & L AT B /Y base classes, 4L RAVHMEFNPIHFEERS IR
SZYMES (EVEHA MTHHTE CGHEFRTE) . XMERTFITUS

S TEPMES PRI “RERREVHL T HRRZER, SHEIRR
e, I IR BRI AN B G ¥ R private) , HHEWEREAHA.
XMBUETE “ R ERNVMER BCERBABEEN” BRHEH. R, WRE
MR ERVEZ R “ChWIEA1L” (pseudo-initialization) , BT AL R WIMES (member
initialization list) 5ERH “EIERIEE” EHEINFTE

CH HETHEEHN “RRAVIBHXRTF” . 1, XFHREMFE: base classes
B BT H derived classes $AT4AL (WA 12) , T class FIR AR E SR LUHFEH
WREF#HIEL. FIkESF BBEntry, H theName M RKILBAHIHN, RER
theAddress, FF¥J& thePhones, BJF & nunTimesConsulted. BIMEE 17K R
EHFIF UARRKKRF R (RAEMWREEERD , WASHEMEW. btk
PRER D KRR, B L] BE A TE MR AR, ARTE R R FIMESF &5 &4
R, Bl R LU AR F AKX .
Py iR B AR, IRIEEARK

—BARESM /LR “NERIRATE” WM mUeied, 1A BRI
BIVIERECE R “RRWMES” Y154k base classes FUR AT E, I A FmE——

Effective C++51 3UhR, 58 =R
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4 43K 25: HBEBM—ATWREEK swap B

— B4R E BN swap A, BAMEERE UM swap FFRAZ. C+ KA
2R EN (name lookup rules) Hi{R¥51R 2] global /EFIEER T BreE 2 fiy 48 2% 8] PN AR
T B swap. MR T R widget HAL T ir4 2 widgetstuff W, WIFHESMHEM “%
BERZ BERMM” (argument-dependent lookup) K Widgetstuff W) swap. WIE
BE T ERZ swap B, HIFRMMEA std WK swap, XY using FHIRiL
std: :swap 7E RSP, JRTTRIE k4w iF 28R R LB std: :swap I T FIBSF
WK, TIdE—BALAIFRA template, FTLAARIREEIT T8 std: :swap FFik, FFILIRE
BeamFERHD.

Hith, 43E%K swap WIHARBRAES M. FEMOKE, H0X—HHARIMBS
B, EABLEEW CH HhikE LR, RERUXHTARA swap:

std;: :swap (objl, obj2); /X REARE) swap WRIATR

XA G E R FIA std W swap CRIEHATST template f¢4k) , HTAF W8
AR ANEXTELNBEY v EBRA. B, FEogEr Rl et
swap WA, TIIER “HREI classes Xt std: :swap AT 4L WEERRE: EHEHF
FKRERY swap EHRA M ATHPOIX L “RAFL” FTA GRS MR LeprifE
BRESHBRT, WRRAE MBI H XN RRHMEE .

HH, RI12£23HE T default swap. member swaps. non-member swaps. std: : swap
BRLRRA . LLR ST swap KRR, BEURBENMEHBMANLE.

5, MR swap MG SCIRLST PRI class BY, class template 34T B2 IBHE,
WAEBEHIMUE S, FM2RE# (swap) BFXMNRHANBLSBBHRERE, T
BEH RIFRIEE,

HR, MR swap BRALIRAIRERLE GRILTBREWRIRE class B template
fE T R H pimpl Fi25) , REBUTFIE:

1. #4t— public swap BRRE, LT RBHLERRKRBMFTHNX R E. 5 BH
fRRE, XA RBAERNZIH R .

2. 7EVRIY class BX template BT 7E B iy 4% 2% 18] 93246 — > non-member swap, H4 Bl
L3R swap B RH.

Effective C++H 3L, S =IR
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130 S LI

BHEUBETER, BEESWME — bad alloc BH (REK 49 . £, 7
RERIEIHIR ML nothrow {RIE, (X KEAREM S, REAEEREEFRIEMIER
PRAEZ 8] o

%} changeBackground M 5, #ALMFRIE/LEAREAE, H5EHZE prettyMenu
f bgImage RATBEMAKR, N—AKEY Imager WABRESA—N “ATH
FEE” R (AR 13)  BER, XM FHEAR R R AR LS
YER . BN R BRERARIE” MEBUHERNLT 4K 13 fea: B
St (FlmEaEEs) SRHRFERLRERITMRA. UTRBHREH
trl::shared ptr, EAEH auto ptr BEMKAT AL EEZRA,

B, RATEFHF) changeBackground W HIEAINF, MAEERERZ IS
4B imageChanges. —MRTH KRN HM: RNEN T FoRFAFHR LML
FRBRE, RIERHHHEELORET .

THRLR:

class PrettyMenu {

std::trl::shared ptr<Image> bgImage;

bi

void PrettyMenu::changeBackground (std::istreamé& imgSrc)

{
Lock ml (&mutex) ;

bgImage.reset (new Image (imgSrc)); //EA"new Image" BTSSR
/ /58 bgImage W ERTEE

++imageChanges;

}

FE, XELEFETFH delete IHBE, FAXAIIECL BB LIRS AE
WIET . A, BRSMERREAFEGERNEZE. EERBB, tr::
shared ptr::reset B REERSH (A "new Image (imgSrc) " FRIVTE )
BRINERZ EA LB M. delete RTE reset MEABMFA, FrilmBMAKE
AR RBB AN REAFEH delete. HIFER, UXNHR (trl::shared ptr) &
HRE CXEEFESERTEN Inage) FIRAEM T changeBackground MK .

MBRHEFS, X S JLE2#ik changeBackground RALRIINIFHE &
2RF. ERARHESH imgSrc. MR Image WEREMHE RHE, FURAA

Effective C++H 3ChR, B =R
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8 E#H new 1 delete

derived class. Template L& BB —4 T (NewHandlerSupport #iLLEIAL I
W) £ W—4 currentHandler.

ZTFRB widget A& B — M HERILE (templatized) base class, T Ja& XL
widget fEARRISH, MBEIRM L FRE, AEREGHHR. 8NN —FFHEEM
RN, BFERIEHR— M ERHMER, HLEZERBCHAR: “ERHOME
HRHERER”  Ccuriously recurring template pattern; CRTP) . B A XA B
SAME—RNFBAAAR. W, #HLwlt.

BRYRRT—FHXE, BUATE —MLEREFRATK, &£ Do It For Me, B%
4 Widget 47K NewHandlerSupport<Widget> BIEHLHF £ “HRE widget,
FRE4H widget class 4k NewHandlerSupport” o B2, W, B AKRHEEIM
£ (HERACHAD) , BURREE CRTP SBEFIEHAE "do it for me",
BRIFAT LA B AR T #R3X — AR L4k & (templatized inheritance) i & A 1T,

% NewHandlerSupport XFEH) templates, 8 “ HILAT class WIM—MENE

JBI) new-handler” R g 5 H. ST "mixin" KAk KGR H E S HEERANFIL
TIZEFFUR A A B Z B, VR E ST A& 40,

BHZE 1993 4, C++ #IEEK operator new WIFETIESMEL R W A7 R IR [H
null, /R operator new WM ZMiH bad alloc %, {HIRE C++ EFFRETE
WERTHIFFEHARAEHRE. CH+ HREZASAEIFEANL M null”
FIREE, TRIBHLSE —FRM operator new, RTTHLNAELGH “ 4 H0 RV (EIR [E]
null” TH . ENMTERBEFRA "nothrow"” FE K2 LR B AMAIE new B
FHHERT nothrow X8 (EXFLIXH <new>) :

class Widget { ... };

Widget* pwl = new Widget; //IFRAELRI, P bad_alloc.
if (pwl == 0) ... 7V IEABE—5E R

Widget* pw2 = new (std::nothrow) Widget; //HIRSMEC Widget KW, iR[H 0.
if (pw2 == 0) ... / /IEA AT BE R Eh

Nothrow new X} 5 & FISR B R IEHE H A & . BEHIE, RIEX "new (std: :nothrow)
Widget" KAWMHE, $—, nothrow WM operator new A, HUSELEH
W4 widget MR . WMRHERMERE null F7EF, —WRLHTF . WROBERK
I, BETR widget MERESHAM, MER R LAAHEHEERET, BA

Effective C++H IR, S8 =R
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2 43K 11: 7E operator= FAE “ BIRIR(E”

XERMERMERBR, operator= BHMNK *this UREM BMKH) M rhs
BRI A% . REMM delete AR R YFIX R bitmap, B HAHB
rhs ) bitmap. FERE KR, Widget—EBRAFIN LY B RWENERTH—K
W ESRE MR A TR R !

RBHIEX PR, R GMIERFE H operator=H AT H K—1 “UEFMIR (identity
test) ” &2 “BRBE" KA HK:

Widget& Widget::operator=(const Widgeté& rhs)
{

if (this == grhs) return *this; //UEM#HR Cidentity test) :

/IMBRRBRRE, RAMERIE.
delete pb;

pb = new Bitmap(*rhs.pb):
return *this;

XEMITABE. HERYLETE, 1R operator= MUFAE “ BRBER
27, HARE “REREN” , RANMFBRATREEREHENRT. EUHH
Higt, MR "new Bitmap" FBHRE (NRREHSEH AFEANLHEN Bitmap H

copy MR BIAH R F) » widget MARXFEH —MEHIEN —HEMERA Bitmap.
XRERMEAEE. REEZSBHREN, EEXTEZSHIEEI]. ¥ —axe
1 2 eHERAHFE AREER N RHRE.

ANEXHR, it operator= R%& “REREN” HEEBIHRE “BRWVEZ
27 WEHR. REEkaE AN “ARRE" HLREERMNAEZEE, BER
WAEESLH “REREME” (exception safety) L. &K 29 BEHRITTRE &M,
FEKARERER “UFERHBE—BHBOLHNEURTUIHRFZE (UERAR
RiERe) KRG” , KRBT, FImMUTRE, RIOABERESH po FiERE
ZRT AR pb:

Widget& Widget::operator=(const Widgeté& rhs)
{

Bitmap* pOrig = pb; / /e fERSEH pb
pb = new Bitmap (*rhs.pb); /7% pb18F *pb F—ANEM4 (EIF)
delete pOrig; / /BB IR 5EH pb

return *this;

Effective C++ 1 3ChR, 58 =RR
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4 itk 57

4

@it S5Eea

Designs and Declarations

FrlsEgi, & “S®AMH AR EEMNEE" KPR, BH UBN
— RIS, RAFER T 2T, UAVFRKED (interfaces) BIFFK.
X OO R L Cr BB, ABPRAN R CH+ EOKMRTNFERE
A, RURFBREE. E4EMEORTH—MEMENTFR: “ERORHH
FEHER, FAEGWRA” « IMENRLT —4MEE, ihHMESRFRENX 4 —
REEMBE, SFEERE. A, Bt . R4, DRI —3tt.

UTHEZRMEFARERFEMENR REORITNE—4F, HERFREL
BEERLE, MEEEMEHMNERIRIHES, A class. function F1 template ¥ it
HEH BN R R .

EM18: HBOSSRIERER, RSBRA

Make interfaces easy to use correctly and hard to use incorrectly.

C+ EFENZFER . function B, class ¥ 1. template 0
REFSHRORBEFSNFR. BREENHE—# “VEEMAN” , BEESLE
BT MITEEEREARNED. XELTIREMNHEME S -4 ED
RIREARER, RELDBRBHA—ESTE. HAE L, WREFLCEMFEAEN RO
BHRBMFTTBNT A, IMMENZEIRE: WRAEEL T HiFE, ERFER
HMIEREFTHEN.

MR “BEWERLH, AESHPRA” MED, HALHERES R
M A AREREHR . BRIRA— AN FREIL H I class St HiE i3

Effective C++ 3R, 5B =R






OEBPS/Image00314.png
5 %K 29: A “RERE” MEHRMEBK

M Cinput stream) MIFEEGES (read marker) EMEBE, MXENMBNEFESA
oy R —Fo] REPRAHZE. BTl changeBackground ZEMERIX AN ) B 2 By RIR ML
BERMFELEMRIT.

T, ERATIEEBAE 55, £ changeBackground AIBHHR ML T 3 FUGRIE (&
FHIELRAT DA AT A SRR, SR AR E IS5, )\ istream
B — AR A B BRI SCERTR) « BN —BRALK R SRR AR & S BER R
R, REBBREE. X EBEFRY copy and swap. BRIREE. AKRITEE
B R4 BH—HmEE, REERHEAS Lig—VBESSR. HHE[E
BEIER R E, BN RFRSERE. AR ERIE, BREREn
BB AEMERNRE—NAREFRERREDPES (swap) .

T EREEREAE “RBNROBE” NENRB S —MNEA, RER
TR H A5, FERMIBFTIER SIS (implementation object, HPEIA) .
XFFIEREBEIRA pimpl idiom, 3K 31 MR T E. X PrettyMenu 5, HA
BiEWT:

struct PMImpl { //PMImpl = "PrettyMenu Impl";

std::trl::shared ptr<Image> bgImage; / /TR N AERA struct
int imageChanges;

}i
class PrettyMenu {

private:

Mutex mutex;

std::trl::shared ptr<PMImpl> pImpl;
bi

void PrettyMenu::changeBackground (std: :istream& imgSrc)
{
using std::swap; /! RAREK 25

Lock ml (smutex) ; / /3%18 mutex B2 BOE
std::trl::shared ptr<PMImpl>

pNew (new PMImpl (*pImpl));

pNew->bgImage.reset (new Image (imgSrc)); //{BEIZ
++pNew—->imageChanges;

swap (plmpl, pNew); //B¥ (swap) H4E, BB mutex

Effective C++9 IR, 5 =
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164 6 RS R R

class Airport { ... }; / /R RN

class Airplane ({
public:
virtual void fly(const Airport& destination);

}:

void Airplane::fly(const Airport& destination)
{

SRR, BHCERENER®
}

class ModelA: public Airplane { ... };
class ModelB: public Airplane { ... };

R T HRPE WIE— 26K, JFEBE CRAECHURN EFEARRR £1y 5%
B” , Airplane::fly A BIA virtual, SRTN T B % 7E Modela Fl ModelB HRE
RS, B4 RATIT R B Airplane: : f1y B4, EEIR# Modeln Fl Mode1B Sk

XA BRI X R B4 classes SEE— AR MR (BELETAIER
f1y B » BrUAE R R 3] base class 1, RIFHIXE A classes Sk, X
MR BHAFEHER, BRRBES, FRARKRNBLEES, REKPET R
FRIRA . X st B E R S AR Z BN R E . XYZ fiE 2 7 N
F 5.

WAE, BRXYZBAKE, ReEWE—MHCE . CEMARILB
MEFLEAR. EHEAMBE, 0 UTTARR.

XYZ 225 M52 RTEG R AR D4xT C BUKHLRM T — 4 class, {Hf T4
BEILF W ELRS, HETEHE XK f1y R

class ModelC: public Airplane {

/ /AR fly R
}:

RIG RS A — L R R EE:
Airport PDX(...): / /PDX RERFEMHTHINLE

Airplane* pa = new ModelC;

pa—>fly (PDX) ; //¥H Airplane::fly

Effective C++H1 3R, 3 = hR
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6 A FAX B

BAKRR, CUBHBERNEEN:

class Bird {
/EE T fly B
}:

class FlyingBird: public Bird {
public:
virtual void fly({():

}i
class Penguin: public Bird {

/7B fly B
}:

KRS KR RSB BB RS S RIRBRAN B IENRAE.

BREE G, R BAMIR KT S B T X LS H, HANELERERAT S,
MHEAFEX AL CHESHIRS CHNY ., MRANEFTELESGMNESH, 542
REF AT, R “X classes BABR” HIFMHLSABLET . KRB —1
B, #ALFAEE—A “BRTHRERME” NEERt. FERERT, Bk
FREFEMM 23, SRBAESKK. WREROEF T -LHRM, WHER
FHEARM AT “FHE” , BAREXFEKHESHNREEME, REA—A5%
EMABM R LR EERTREH “ B EBUH X IR 2RI, E AR X
R AR BT RS HAFE.

FEMBERHNGERTE “IEHESHEY, AREY, HEAMAZ,
BER” MM, MEACBERENX f1y B, A —NEITHER:
void error (const std::string& msqg); //EXTFHIEL

class Penguin: public Bird {
public:
virtual void fly() { error("Attempt to make a penguin fly!"); }

}:

Effective C++H 3CRR, =R
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7 %K 46: THERBIEBATF A E AR R R 223

¥ template RIALGZADH R EAIEE TN Z AT LR BALREA 24 operator*
HEZMA Rational<T>ZH” MEH, EAHERIX—RIMITE), BAEHFH T
it 4. RBREMTREXAGRR .

HTHS T, ENETE operator* WHIBMER LS KA, A HLLKTY
43P Rational<int> (oneHalf BIZEED) M int (2 KRB . NI SEHFEE.

Bl oneHalf #ATH S, TREHFFHH. operator* KE—SBEFEHA
Rational <T>, W45 # % operator M) H — X % (oneHalf) MA R L
Rational<int>, BTl T—E & int. HMESEHHESWEE X ANRF. operator*
B 2B F B4 Rational<T>, {B{£i#%5 operator* MIE —E (2) KHE
int. ZRIFHATRBEXANHEE N 17 HRET 2 HMHRFEHREA Rational<int> K
non-explicit MR E# 2 ¥4 Rational<int>, ¥ THSH int, HE]
AW, RKATE template LSHFIR T AABRALBNELRBHPANEIR. 4
A XEAERERFAATEPNREER, AERBRAR A BB, 8%
PIREIEIRA R EAFAE. Wb TENEE, S5 MK function template 3 H
BHERY REATHELNRBAIMER) o AT template JLSHEFIE P I
REBRA “BiITHEREOTKER” BALESR. KK 24 NP K templates,
Fit) template LS SRR IT IR VUS IRIERAIE R L TE template part of C++( L
43 1) FURKN, template LSHERRBATE I,

RER A AT, RIS UEMGRIFRIE template LS HHZ BB
& : template class WY friend FHRATLUIBH ENMFFER L. WEK class
Rational<T>T] LA B operator* BB H— friend i #. Class templates F A&
#t template LSS (J5H RMEFT T function templates 5 1) , BTG F28 8 RAE
#B7E class Rational<T> HBULATE%I 7. Kk, 4 Rational<T> class /5 HIiE 41
operator* A friend FR%L, A TRI{LEEA )

template<typename T>
class Rational ({
public:

Effective C++9 3R B =R






OEBPS/Image00181.png
FREEXAWHE:
int days = daysHeld (pInv); /TR

HEAEHF, FA daysheld TEM R Investment* f8ET, FIEHRTEMARANR
®% trl::shared ptr<Investment> FIXT%.

KRR B — AN R H IS RAII class X% (A trl::shared ptr) ik
HEFNESZBEEERE (K6 X0EEHZ Investment*) o B MEIERT LAA K B A5:
BREBRMBHER.

trl::shared ptr fil auto_ptr #BRME—A get AR, RARPITEAFEK,
k2 e SR B R AR IRTEST (EMD -

int days = daysHeld(pInv.get()); /785, ¥ pInv WRIBREATRE
/ /4645 daysHeld

BB JLP) FESEEIRES —#, trl::shared ptr Ml auto ptr tREH T8
£BUE (pointer dereferencing) #AVEAF (operator-> operator*) , EfIAKFR

AHHB BRI IR GRS

class Investment { / /investment ZKEAERIIRAS
public:
bool isTaxFree() const;

}i
Investment* createlnvestment (); / /factory BR%X

std::trl::shared ptr<Investment> //% trl::shared ptr
pil (createInvestment( )); // HE—ERRE.

bool taxablel = ! (pil->isTaxFree()); / /%1 operator—> ViRIHRE.

std::auto_ptr<Investment> pi2(createInvestment()); //% auto_ptr
/I EB—ERR.
bool taxable2 = ! ((*pi2).isTaxFree()); / /%M operator* ViRIHIE.

BT A RS £ LA 1S RATL S8 A B[R IGH IR, F 2 RATI class RiIFE TR
BRARE) “HmAnaERH L, MR RE— R REE. ZRTEHXMET
FiAH) RAII class (X C API i & AR —FRAERELEM) -

FontHandle getFont () ; //ZXRACAPL. ARFEHERSEL.

Effective C++H UK, B =R
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7 43K 48: A template JTLRTE

F 48: TAIR template JTTHMIE
Be aware of template metaprogramming.

Template metaprogramming (TMP, BARC4HTE) Z%'E template-based C++ T2
FFHIT TaREENERE . 7£— 48 4EAIX 4 : ATiH template metaprogram (FRARJT
B BU CH+ Bl $UTT C++ HIFRAMEF. — B TMP BF4RIIT,
Hag, WREM emplates HRILHRIE T C++ AL, Fo—nfE R s,

WRXBEFRAGRTIHNENE, FERRAEHAELRIELE,

C++ FHIER A template metaprogramming ittt {HEM TMP T 1990s #J3#H
BWRMLAE, BFAFEIER+SEH, HEMEaRTamAE S InERFE
N, 1 TMP BEASHHIT. £, TMP BRI ARB KW KR . X templates
A C++ B TMP JE EHp BB 5 3 T - X 548 AT 5 M — T B R M2 T L
R R AR BB LA TMP.

TMP BERAMERIK S . H—, il REHEEFERS . mRKEE, FLEEF
“REMER, EERATMEK. B, BT template metaprograms AT T C++ &HiF

¥, B TAENSITHREE RIS EN. XRBN—IMERE, FEFHREAR
WIEBATH e 2], BAETARIFRRER. S ERE, £/ TMP # C++
B eE R A E A BUNRITTRAT N BAERIETH. BOBREE
Ko R TENSITHBRZHEFANS - ERE, HERNEEKT. 26,
BFmRMER TMP, HgE 8] 0] f8Z K T A/ TMP KX MR .

H18 p.228 8 A STL advance thH% (AL F 43K 47, AR EIER RS,
EAEERXPRBEROSBBLK 47 FINE) B8 p.228 Fion, BAFHIERAA
BARBH SRS (pseudo part) :

template<typename IterT, typename DistT>
void advance(IterT& iter, DistT 4)
{

if (iter is a random access iterator) {

iter += d; / 75t%t random access R EFERHERBEAREH

}

else {
if (@ >= 0) { while (d--) ++iter; } / 53 HAdIk ARG EY
else { while (d++) - -iter; } /I REVER ++ B -~

Effective C++ U, B =/
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xiv

#H

okw | [l FRRE

polymorphism EZS EZ0
T s AT

["print Fife] FIE
printer STETHL EESE]
process R 172
program [0 st

|_programmer YR 2R
programming Bl =S
project 55 H HE
pseudo code L] RE5
quality T G

*queue BAZY 1751
raw NS ] [FEAHY - RACHERR)
recursive ETE] S5
refer to iy, TR, TR Y - $51G ~ fE

*reference BN 2% 518
regular expression ENFIER RIS
resolve BT R
return 3 [1] ]
return type PAEESE] 1E1R A
return value S8 [F{E [
runtime E1T Exee)
rvalue i AifiE
save TEfk Cid
schedule VA HEfE
scheduler CEE HEEE
scope D s
search ik el
semantics i X ES

*setter (HI%f T getter) B R B EEES
signature EZAEN) EZAEN)
smart pointer B figtRer R
specialization e L
source Az 5

*stack (3 oAb
standard library AR FE CEaEE
statement i i)

*static A B
string FRE T

*subtype FRE Exn]
support X Esd

*template B (S
temporary object i %% MR
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3 4K 16: ASHER new 1 delete B 2 K EUAH A 3

WwictE

B APIs AEAEE KU 15 B %R (raw resources) , FfLA4— RAII class R %4t
—A “BAETEEZRIR WM.

m o EEAEENY RS R B ERER AR, RS ERERLBREZ2,
HRREENZ EBTE.

£ 16: BXHEA new R delete NERBAERER

Use the same form in corresponding uses of new and delete.

UF e A%?

std::string* stringArray = new std::string(100];

delete stringArray;

HUHEERKMIHEREF. FHT new, HHBE TXINE delete. HIERH
ERRTEESMHR: RORFTARAR (REEX) . BIEMRE, stringarray
FT& 1 100 A string SRPH 99 M KTTBERUE ZMIER, BV EA AT HI R FUR
ATRERAHE A -

BOREH new (HHKREL new BIBER—MNR) , ARHFERE. B,
HEMSEE R GREIE4A N operator new IR, W& 49 MLEK S - B,
HXNFSE A (RES) MERSBEAM. LIREA delete, BARMHE
RA: faRALE—A (BEL) THREEER, RFEAEASERR GET
%% operatordelete HIEAH, WK 51) . delete KB KB T: B 4
BRENFEZARBFEETEZONR? INMAERERRE THEZ O M RELA
B RRR.

SEFr B IXAN AR RT AR B, RO BR AR AN 186, BTiRmIR R —X R
FEHA? ZXRAAVLATHRIFE, BB —NREOAEAR— BT S ARTHA
WA, EHRLE, BAFTAMAFBREERE “BHEXN HiExR, UME
delete MUEFEWEMH L LI HEL. B—NRMANFNRAEXELR. /RATLIE
HRHARKAERRESRNT, Hb o BEERD:

Effective C++51 3CHR, 3 = hR
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1 %% 03: ROEE{EH const

HRA £ XEATFEERELBTASENEES, BAFTEROSYBZHE K
) Yo T2, WA HT caliwithMax RAELIFHI ¥, & RSP 4RI (scope)
FITRIFN . B VR4 T LLS i —A “class P private inline %7 . — W=
FIBETTRILE .

HT consts. enums Fl inlines, AT (FFHIR#detine) MIFK
FA% T, (BHFIEELMEBR. #include HRE LT, TM#ifdef/#ifndef HLELEY)
EHESGRENEEAG., HINEA A E S LTI B, (BIRNZIFhLES
FEBKERERRYN.

Wit
B SFeagEE, B const M EEL enums B #defines.
B 5T RLEREKE (macros) , BIFHUH inline ¥ #tdefines.

£ 03: EOBEFFA const

Use const whenever possible.

const W—HRYFEEL, EATHREE —MEXAR (BREKE—I “P
EWEE)” R, MRFRSBMEEHXTHAR. EAFREFRFSIIAMN
B RREENZARAE, REX (FEREFR) BFEL, REEHTIHXK,
B Ut SR T LR B w2 BB, BHRZFARABIER .

KRBT const BA L E AT LR T classes SMRIEH global B namespace( i
8 2) ERBTHMER, B, R SIXEAEREL (block scope) Hik
BHIH static BIXT SR . ARUTT LR E B4 classes ] #BHT static F non-static R A
B, ExtRe, RBariishitest B 5 . 5B ITIRY, SBEER (S#A) £ const:

char greeting[]} = "Hello";

char* p = greeting; / /non-const pointer, non-const data
const char* p = greeting; / /non-const pointer, const data
char* const p = greeting; / /const pointer, non-const data
const char* const p = greeting; / / const pointer, const data

Effective C++71 3Ch, SE =R
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placement deletes. TIE, BEIR widget B H A BH placement fRA K] operator
delete, FTLAEATHARZEA AE T HUN H R E R SEXT placement new KM . T
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Widget HHEFH— placement celete, NN FERAHHICTHEE (logging) K

placement new:

class Widget ({
public:

static void* operator new(std::size t size, std::ostreamé& logStream)
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PriorityCustomer: :PriorityCustomer (const PriorityCustomers rhs)
¢ priority(rhs.priority)
{

logCall ("PriorityCustomer copy constructor");

}

PriorityCustomers
PriorityCustomer: :operator=(const PriorityCustomer& rhs)

{

logCall ("PriorityCustomer copy assignment operator");
priority = rhs.priority;
return *this;

PriorityCustomer [ copying BREE R RIFB EH T PriorityCustomer KN K&
—HERT, HEERE—R. &K, EMNEHT PriorityCustomer IR ALE,
B PriorityCustomer BN & & FT &M Customer RRZBRH (BIE) , T
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EEEVREA), #RN%iE derived class [ copying B ¥ FAAEE I base class B :

PriorityCustomer: :PriorityCustomer (const PriorityCustomer& rhs)
: Customer (rhs), / /VRFH base class ] copy i i ¥t
priority(rhs.priority)
{

logCall ("PriorityCustomer copy constructor");

}

PriorityCustomeré
PriorityCustomer: :operator=(const PriorityCustomers& rhs)
{

logCall ("PriorityCustomer copy assignment operator");

Customer: :operator=(rhs); / /%% base class B34 TIREB1E
priority = rhs.priority;
return *this;
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HEHTE C++ HBRAFIE “BEONIRP " XHEHBMEF. Class FIEX
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class Person {
public:
Person (const std::string& name, const Date& birthday,
' const Addressé& addr);
std::string name() const;
std::string birthDate() const;
std::string address() const;

private:
std::string theName; / /LB H
Date theBirthDate; / /L4 H
Address theAddress; / /LA H

X B class Person ikl 4 i%d——u R EMSECH BUE oA A A 2l
f¥) classes string, Date fl Address FIE XX . XHEKEXREHEH #includetiin
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}
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class CompanyA {
public:

void sendCleartext (const std::string& msg);
void sendEncrypted (const ::string& msq);

}i
class CompanyB {
public:

void sendCleartext (const ::string& msg);
void sendEncrypted(const ::string& msg);

}i
/ VRS A A TRV classes.

class MsgInfo { ... }; //3ZA class ARG ER, UEBHRTAEER

template<typename Company>
class MsgSender ({
public:
/ /RGPS,
void sendClear (const MsgInfo& info)

{

std::string msg;
153X )L, W info AR,

Company c;
c.sendCleartext (msg) ;

}
void sendSecret (const MsgInfo& info) / /4 sendClear, ME—AFR

(...} / /X BEE c.sendEncrypted
}i
EAMUETRE. BEREENFIHEEEESKEHE /&L (og) FE/(F
B derived class W[ 5 i LiXFERIAEFE S, BUERANEEEERMBE:

template<typename Company>

class LoggingMsgSender: public MsgSender<Company> {
public:

/IVERE. TR %
void sendClearMsg(const MsgInfo& info)
{

B X PEREZE log;
sendClear (info) ; //VAF base class %l XA EEITHE.
¥ “HEE” MEREE log

.
Effective C++H IR, B =R
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FM 33 W RIEEHATIRAIRIR

Avoid hiding inherited names.

KT “BWR”, BLUTREEE—AE “BREAR? 7 hE, “—%
WHMEM A FER—FTT . ” BiFF AEXHRNIE: “GTROFETH
ABf oo BRBBLFAME. 7 BRIEM. ZIERNFIBT CH “GATRKLIRK”

XAMEM AL ELR, MRMEMAE (scopes) HXK. HAMNMBAEEEW
XA RAED
int x; //global &

void someFunc ()

{
double x; //local =&

std::cin >> x; / /E—ADFEBR T local TH x

XAEEHEE KB AR MR local BE x, TIAE global & x, FARNEE
FRI 2RI GERD MBI B AR BATHT LOXAEE 61 e R e 8-

Global scope

1
X SomeFunc's scope
X

MR R AT someFunc FITEFE A BB EZR x B, B7E local fEFIA &R
REBHAFRAHEXNEHR. MRRIRAFRILAER . £FIK someFunc
B x & double KE!N global x & int KH, EHFAER. C++ MBFREMEMN

(name-hiding rules) BT —HERME: ERLR. T LBHETNAMARBA
ERAR, HAEE. AHP—NEHR x K double BT —/ %4 x 1) int.

LE S NBEA& . BRATENIE, MU TF—A derived class & A ERB AR (refer to)
base class PEISEH (HVERARRRY. typedef. BURAZER) B, HirEHTLIR
HRATFTHE I HIZ 9, R4 derived classes 4k T 7 B F base classes W AIFTH K.
EERIBVEAT AR, derived class 1EF A HREELE base class fEFIIEA, BRIXEE:

Effective C++H 3ChE, B =R
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4 %K 25: BEGH—NMARMRHEE swap BRE

class Widget { / /3ZA™ class 4 pimpl ¥
public:
Widget (const Widgeté& rhs);
Widget& operator=(const Widget& rhs) //E#lwidget B, SEEHIHE
{ // WidgetImpl $T%.
- //F*F operator=H—H: L
*pImpl = *(rhs.pImpl); /7 A, W&EK 10,11 M 12,

}

private:

WidgetImpl* pImpl; //¥BEr, BTIRNREAE
}: // Widget ¥,

—BEFEHEHA widget M RMEH, BAIE—FEMM L BRI pImpl 184, (BER
BH swap HIEARMEIX— A, EAREH =4 widgets, EEHI=A widgetTmpl Xf
%. EEBFZHE! —qBASANNE.

BAIAEEE E IR std: :swap: 24 Widgets B BHMN EIE MR ERELAHK
pImpl 5. B EBRIXAD BB —/MEER: B std: :swap 53} widget $54k. TH
REAMME, HEWTXMEATERLHE:

namespace std {

template<> //IXE std: : swap P04t
void swap<Widget>( Widget& a, /7 “T RWidget” HHF{LARAR.

Widget& b ) / / BRIEARS BT
{

swap (a.pImpl, b.pImpl); // E¥ Widgets I REFHEAIN
} // pImpl FeEELET.

EANAEH—FFEEN "template<>" RANER std::swap M— P2k (oral
template specialization) WA, RELHZEH "<widget>" FRX—JFbIRA RSt
“T R Widget” Mt MAJIEH L —BIER swap template FEIT T Wwidgets & LES
BRREAEE. BERNARE (REALF) B std BT EARERRE, EA]
BL (B fe 1) AR templates (W swap) HlERFLIERAE, FEEBTRATE M classes
(Bt widgetr) o WL BN IERRM.

ER—WMERE, IMRELHEELHFE. HAEREVE a M b WK pInpl
e, MIAER private. BATAT LAKFIXAMRFALIRA S BN friend, (BRI EAERIMREA K

Effective C++1 3R, 58 =hR
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i

class C {
public:

explicit C(int x); / /AR default M5 %

}:

iR classes BRI C BIMIEREEB A A explicit, XA EATEAR
PATRR AR (implicit type conversions) , 1B'E {14 B kit 4T B A KR4

#: (explicit type conversions) :

void doSomething (B bObject) ; / /RS, BR—A AL B XA

B bObjl; //— KK B N
doSomething (bObj1) ; / /&R, fEi#— B % doSomething FR¥
B bObj2(28) ; / /¥R, HR3% int28 BT —/B
7/ CEREH bool BEEREH true)
doSomething (28) ; / /4% DoSomething N %45 —4 B,
J/AR—A int, Tint EB Z[H]
/1 HBRARERER.
doSomething (B(28)) ; / VB RRR, {EF B MRS int B8R
[/ (HEREHR cast) H—A B UMERE—IRA.
/1 R 2T HERRAES)

PR explicit BIMIEE R BUE R LI non-explici RBEZWRW, FHHE
IR FRPATIET (A RHE) WRBESR, RERFT -MFEAR
VG R EBA TRAKEE SR, BURESITEFHN explicit. REFIREME
AHFEIEIBUR .

HHEBRE LRI DA RS G A R RBNME . BRI TR
HEed, IMrFIERESERNARA.

copy 5 R B sk “UIRBIN S WAL HRITR” , copy assignment BVERF
BHE “NB—rRExSPENHEIERTR” -

class Widget {

public:
widget () ; / / default #3is R 3
Widget (const Widgeté& rhs); // copy ¥IERREL
Widget& operator=(const Widget& rhs); //copy assignment 3{ERF

}: k

Widget wl; / /AR default ¥R
Widget w2 (wl): / /8 copy GRS

wl = w2; / /AR copy assignment BRVETE

Effective C++" U, B =M
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5l

Cs
Circle 181
CompanyA 208
CompanyB 208
CompanyZ 209
CostEstimate 15
CPerson 198
CTextBlock 21, 22, 23
Customer 57, 58
D 178. 262
DatabaselD 197
Date 58, 79
Day 79
DBConn 45, 47
DBConnection 45
deque 229
dequetiterator 229
Derived 54, 118, 137, 157, 158, 159, 160,

206, 254, 260
Directory 31
ElectronicGadget 192
Ellipse 161
Empty 34, 190
EvilBadGuy 172, 174
EyeCandyCharacter 175
Factorial 235
Factorial<0> 235
File 193, 194
FileSystem 30
FlyingBird 152
Font 71
forward_iterator_tag 228
GameCharacter 169, 170, 172, 173, 176
Gamelevel 174
GamePlayer 14, 15
GraphNode 4
GUIObject 126
HealthCalcFunc 176
HealthCalculator 174
HoldsAnint 190, 191
HomeForSale 37, 38, 39
input_iterator_tag 228
input_iterator_tag<lter*> 230
InputFile 193, 194
Investment 61, 70
OFile 193, 194
|Person 195, 197
iterator_traits 229

see also std:iterator_traits

list 229
list:iterator 229
Lock 66, 67, 68
LoggingMsgSender 208, 210, 211
Middle 218
ModelA 164, 165, 167
ModelB 164, 165, 167
ModelC 164, 166, 167
Month 79, 80
MP3Player 192

Msginfo 208

MsgSender 208

MsgSender<CompanyZ> 209

NamedObject 35, 36

NewHandlerHolder 243

NewHandlerSupport 245

output_iterator_tag 228

QutputFile 193, 194 i

Penguin 151, 152, 153

Person 86, 135, 140, 141, 142, 145, 146,
150, 184, 187

Personinfo 195, 197

PhoneNumber 27, 184

PMimpl 131

Point 26, 41, 123

PrettyMenu 127, 130, 131

PriorityCustomer 58

random_access_iterator_tag 228

Rational 90, 102, 103, 105, 222, 223, 224,
225, 226

RealPerson 147

Rectangle 124, 125, 154, 161. 181, 183

RectData 124

SellTransaction 49

Set 185

Shape 161, 162, 163, 167, 180, 182, 183

SmartPtr 218, 219, 220

SpecialString 42

SpecialWindow 119, 120, 121, 122

SpeedDataCollection 96

Square 154

SquareMatrix 213, 214, 215, 216

SquareMatrixBase 214, 215

StandardNewDeleteForms 260

Student 86, 150, 187

TextBlock 20, 23, 24

TimeKeeper 40, 41

Timer 188

Top 218

Transaction 48, 50, 51

Uncopyable 39

WaterClock 40

WebBrowser 98, 100, 101

Widget 4. 5, 44, 52, 53, 54, 56, 107, 108,
109, 118, 189, 199, 201, 242, 245, 246,
257, 258, 261

Widget:WidgetTimer 189

Widgetimpl 106, 108

Window 88, 119, 121, 122

WindowWithScrollBars 88

WristWatch 40

X 242

Y 242

Year 79

example functions/templates

ABEntry::ABEntry 27, 28

Accesslevels:getReadOnly 95
AccessLevels::getReadWrite 95
Accesslevels::setReadOnly 95

Effective C++ 3ChR, 55 =hi
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4 Wit5FEY

createInvestment MW H Z AT LI N W BAE LB AN: BB —4 “38
getRidOfInvestment 485E AMFREE (deleter) ” MY trl::shared ptr.

trl::shared ptr REFEMENMMERPEZHANI LS. M RBEEENIRE, 55—
ARG AXRERR O HEHEARAN “BMBRE . EREMNEYE— nul
trl::shared ptr Ll getRidofInvestment A HMIEREE, BIXHE:

std::trl::shared ptr<Investment> / /AN — null shared ptr

pInv (0, getRidOfInvestment):; / /A B E R

/ /R TEEE S R

BF, XAREME C++. trl::shared ptr MIEREBREHE —SHLMEN
fget, T O ARIEE, A int. BN, CWHEEHENIRE, EEKEBRTHABLE,
B4 trl::shared ptr BRE—DAIFAMMIEEH . R (cast) 7] IR RIXA ) B :

std::trl::shared ptr<Investment> / /BN —> null shared _ptr FFEL

pInv( static_cast<Investment*>(0), //getRidOfInvestment A2
getRidofInvestment) ; / /%% 27 % static cast

Figt, WRBATELIR createInvestment fFEIREI—A tri::shared ptr %
2 getRidOfInvestment REAE MG RR, RBERRGIXHE.

std::trl::shared ptr<Investment> createlInvestment ()
{
std::trl::shared ptr<Investment> retvVal (static_cast<Investment* >(0),

getRidOfInvestment) ;
retVal = ... ; //% retVal & IEHXR

return retvVal;

}

MR, R pinv BEFIRIEIRET (raw pointer) W] PAZEEENY pInv Z AT5EHE
Tk, Mo “HEEREMELS pInv WIERE” S “%H pInv ¥IEH R null BXTE
H—RREERE” . ETHER, #EI4%&K26.

trl::shared ptrH —MEHFHMEEE: ESEEHEN “SNMREERINH
BR2R” , EWmEERS —EENEPHER: PTiER "cross-DLL problem". X4 Bk
AT “NBREHFEZBEFE (DLL) T new Y&, H7E5 A DLL W delete
R . EFEFPEL, X—3 “B DLL Z newdelete BSTIEA” &S BUSITHAH
#Ro trl::shared ptr WHXMRE, BAHTHREFOMEEERRERKE “trl: :shared ptr
BAFRERIAN DLL” ) delete. XEER UBRENMBIT, MR stock I’
4 B Investment Il createInvestment SEERUIT:

Effective C++51 3R, S8 =R
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7 %K 45: BRRRRBEBREZ A RERE

Templates ;7 B % ( Generic Programming )

T LR RRIRE LB, B—MEUGIET — M iR, FTUURAE
BAIN ZRF W RS e fa s G R g, FHAT AR E R 1IN FE.
—MRAXBMABERE: RITAKZEEEHERNFTENFTEWERE. £ LR
gAERZT, BARIE — smartPtr<Middle> B—4 smartPtr<Bottom> HJiEH
‘“/l\ SmartPtr<Top>, @tﬂ%:&’u‘%iﬁ%%ﬂi%ﬁ%#?ﬁ. SmartPtr<Top> 39‘211
DR REARE AL st g B . MBBEERMT :

class BelowBottom: public Bottom { ... };

FATE AR 4S smartPtr<BelowBottom> XTHRABLIERK smartPtr<Top> Xt
%, EHRIURFHFE BB smartPtr template LA 2 BT K.

RERENS, WHAPRNFENEEREFEEEE LR, BA—A template 7]
BERERRM, UBERTHRERS. BEilk, UPFRNFEMARA smartPtr
H—MERE, RN E S — MIEBR . X FERRAR (templates) 2 716 member
function templates (% RI¥R N member templates) , FAEFIR N class 2R BB H:

template<typename T>

class SmartPtr {

public:
template<typename U> / /member template,
SmartPtr (const SmartPtr<U>& other); / /AT R copy MRS

. ..
Pl ERBREBE, SHEMRE T FEARA v, IXE A CURHE smartPrtr<u>4

B—4 smartPtr<T> ——E N Smartbtr<T> B MG R BT — SmartPtr<u>
B X—HHBEREBESR u QIR t (FIWHRE swartprr<u> GIE—A

SmartPtr<T>) , Wi u Fl v KA R E]—A template FIARF BRIk, BHRBIIHZ
FiZ4k (generalized) copy ¥i3ER%.

L copyﬁﬂ:ﬁ@ﬁ#iﬁﬂ}i%%;b explicits, WREEM, ENEGE
AR R BB (BN derived class F5%51 %0 base class #E1) BB, L
THAGHERHE (cast) , BRI BXMITREBAE. fERRIL
& ¥ (templatized constructor) & explicit RN TXMBM.

SERREZ NG, XA K smartPtr M B K “E Ak copy W RE” REPIRTEL
BMNEENEL. A1, BMNBHBERE A SmartPtr<Bottom> 8 —4
SmartPtr<Top>, HIAAERHE— SmartPtr<Top> & —4 smartPtr<Bottomr>,

B ER T public kAT S (REHK 32) BRFEN. RIMBEAFERE 4
Effective C++H AR, B =R
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class Rectangle: public Shape {
public:
virtual void draw (ShapeColor color = Red) const;

}i

B, AEES. FMER, RMES X BEHKE (with dependencies) :
1R Shape AMIBABHEXET, Fiff “ESLTRESHE" HHE derived
classes MG, BUEIIRLS BB “EH X — MUATIRIAGE BRE” .
EATN

LRAE4 virtual BRECERILH RATEE AT DB EMRG, 5 R EIE R % R
BR®A. %43 35 51T AL virwal REHER KT, HPZ—& NVI (non-virtual
interface) Fik: 4 base class A J— public non-virtual & ¥ & F private virtual &
¥, FREFH derived classes EHE Lo XERATT LAk non-virtual BRHTE & B H
B, W private virtual 2% B IE A TAE:

class Shape {
public:
enum ShapeColor { Red, Green, Blue };
void draw(ShapeColor color = Red) const / /04 R non-virtual

{
doDraw (color) ; / /EF—A" virtual

}

private:
virtual void doDraw (ShapeColor color) const = 0; //REIERTHE
}i / /I TEIALSE R

class Rectangle: public Shape ({
public:

private:
virtual void doDraw (ShapeColor color) const; Vt:o -ty
- / I BRESHE.

}i

T non-virtual BBV IRZX A derived classes BE (W& 36) , XA#
RS #MAFE draw B color BrESHBE R RN Red.
WLk
B AXMABEERE N —MEATRKBRESEME, HARESHETRBERE,
T virtual RF—ARE— N IZEERNRA—NEEHERE.

Effective C++ 3CHR, B =R
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1 &3 03: RAHEFH const

WARET R, X AREERHAEEE, MAR—4. RAITITHELL non-const
operator (] A H const 555, {E non-const operator[] A#H REH4HH
operator[], KBRARHEZD. WBIKB BT8R A TEELSH
A, BATLEARREH AR const operator (], B CH ST HEWIEE
LA A fig. HMIX B ¥ ~this MHE R4 KB TextBlocks ¥ M A const
TextBlocks&. &M, MAMEAHRBIENEM L const! FrLUXBILA PR
B—ARN *this BN const GXFE FRIAH operator [1FBLLEA const
A , BEBZIRMRM const operator [1HIRBIER B const.

N const MIM—RFERLREHIT T —RZEFHE CF non-const WRER
const X% , FTUABRNER static cast. B const MIR/BIERATLLFEH
const_cast SEfl, ¥WA Mk (REATSHETREN; —4 Cstyle HRHIT
B, H—WRELK 27 Fiil, BHELHEDORERARE. WRELIRE
static cast B const cast, #&3K 27 RMET—HHED .

ETHME, BTABAHANRERER, MULEEE —AATN, Bxe
FA%ERE, AHEFRIBEKN “BRRBEE” MR, FHEEH const
operator (] SEBLH non-const fRA. 4 T BNAIA B ¥ 5 H WL 4 F 18R
EEB, RAEWRERE, B “IEH const A REEIH I non-const ZEANLH”
PIEARZERT#HN.

EEATRHE, R —2 const RAEA non-const ARG E
H—HARIRZMAIHE. iS4, const M A REVRBELANBEHX R IERRE
(logical state) , non-const Fi B R EH B XMAFE. WMRTE const RBAAA
non-const ¥, MEE TIXHHRE: RYLAEAKSIBANZBEENT .
XA A “const BRI non-const B A RE” R—FHRITH: BEHN
XBEAREEESS . EHEEEESXHENABEESHE, ROeMEHR D
const_cast ¥ *this £ Ff# const YEIRMAREE, XS = BIKEMETIE. KIEH
B ERERIMERMERRBN A RL2M: non-const B 7 BREA KA LA
XS MEmahte, FUERXPEA—A const BRBFARTHERNK. Xk
R AFBILU static cast YEFH Frthis RE: X B IHFAFLE const HHRER .

AZB I HRMIRMIR, const RN HIFHIHRIRTG. ERAFRNRSE
£ by 7EfREh. XREE K references TR I 2.5 b HERFSHMREIRE G L,

Effective C++ UK, =K
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7 iR 5 RHE

XX e XRBTHEE, BXES (BRE—MERS) TAE, Ehft
AT REHKE typedef. iterator traits M FHW T, H[IHRXIATHEE .

AT XIS,  iterator traits FFAIEN X FREF R AR —AMRIFIL
WA (partial template specialization) . HT I8 ITHR S random access 525K
L, BTl iterator traits ATREHHEEMIERIEREE.:

template<typename IterT> / /template {R4FIL

struct iterator traits<IterT*> / /e RN B
{

typedef random access_iterator tag iterator_category;

}:

BAE, PRPLZANE LT B HSEE A traits class T -

B HAETRAEERTIREHERHERER. FmxERBHE, RIOHER
RETEUEH 42K (category)
B HiEFEREE LW (Bl iterator_category) .

B RE—A template M—HRELIRA (BIIRERE M iterator traits) » WE
WA/ ESIFRRBARXER.

%, MAHT iterator_traits (LR LR std::iterator traits, BAE
2 CHHARERFER —H9) , RATT LA advance SEBRSERTHILHHY (pseudocode) :

template<typename IterT, typename DistT>
void advance(IterT& iter, DistT d)
{
if (typeid(typename std::iterator traits<IterT>::iterator_category)
==typeid(std::random access_iterator_tag))

BARXEERTRAEH, KLHERNBE. HECSIBRFAE, BHRE
FEAREK 48 A HWHX — A, I ER A ) S E % I8 . TrerT KA A4 3 FI K40,
BrLL iterator traits<IterT>::iterator category AT ERIFHAAIMEE. (H if
BAHREBITEASBE. MMt ABTERFPZRNFEREITHABR? X
AR B R), 038 B AT AT ST RK

BIMEERENR—ANFHR (BRRE— if...else iBH) AW “HRiFHK
SERRITN " Z KB AT CH+ B — BB MAT N Mk, Rt £ EH (overloading) .

Effective C++H 3ChR, B=IR
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i

xv

FIARE TR A AR
text A XF
thread E3E |
thread safe FRELE i
throw N - 8§
token VEICHTC FEAELTC
type KA EL]
unary function EBEH —TEkE
underflow T | PR
unqualified R B A RASFE T
user HF HE
user interface FH P S FEAE
*value i ol fiEL ~ WefiE
variable B3 B
*vector it ik
virtual function virtual % virtual gzt
virtual machine LB T
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4 Fit5HEH

TR, itBAIEBLE heap WIE—NXFHR, FHIR[E| reference 517, Heap-based
X H B new U8, FTLUAREE — heap-based operator* W :

const Rational& operator* (const Rational& lhs,
const Rationalé& rhs)

{ /7BE EENEE
Rational* result = new Rational (lhs.n * rhs.n, lhs.d * rhs.d);
return *result;

}
WE, MRIERDHTH—A “HEREEA” R, HAEMBRNRERU—
& RS R B S BRI ER AL Eh R . BIAMRIIENX A T B — /N WX E R new
HREIZT R L delete?

BME A WSEEE, FENTRERR, MMNEEAKEBEIHSHESERN
RI¥E T HLE A7t -

Rational w, x, y, z;
We=x*y*z; //5 operator* (operator* (x, y), z) AR

XE, E—AMMEAHNEAMATMIK operator*, HMMKMEN new, HETFEMK
delete. HERH G IMELL operator FHHFRITHE delete WA, HARE
B IMNELAAIENE operator* JREIN references 5 BB M A4 . X4XT S
BB

ERIFRERST , LR AL on-the-stack B on-the-heap i, #HF A%t operator*
BRIMERBRWEREMZEN. REREILBRITMEY B irRES Lk
ERECAAZE. BRI RIREER — R IETT OB BT R BR A . BF
R0 BB F T SX AL B S IARRS, BB R T “ it operator* IR[EIH] reference ¥ 16—
A BE X T BB A ERH) static Rational X7 :

const Rational& operator* (const Rationalé& lhs,
const Rationalé& rhs)

/7%E, X HEREARE,
static Rational result; / /static 382, MR EHRHRE
// Hreference.
result = ... ; //% 1hs #eLd rhs, HELER
// BT result W.

return result;

Effective C++H U, B =R
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2 WIEATHREERE

R int (FH 32 bits, 4 Point R UEAN—/ 64-bit BFR+F. FHEH,
XEE—A Point MR ATH JM—A “64-bit B” LA LIHAMIESW C B FORTRAN
BENRE. R roint FHTHEER virtual, HHET T

BRSEILH viral B3, MRULAEHFRLEGER, FEAXRESTHREH 1
virtual REZM A . X5 BEE & H—FT18 vptr (virtual table pointer) #5545
H . vptr 75 [ — AN R SRS RN BUAL, #R 4 vibl (virtual table) ; B — M virtual
BRI class #RAE — AR vibl. MR IR K — virtual IR, SERREARKIR$
Bk T35 19 vptr BRE RIFBA vibl—4m 1F 88 78 b 30 B R BIE4Er -

virtual RE R THAFTAEE., EENEWR Point class P& virtual %, H
SR EATISMAN: 7F 32-bit HEHAERGEM TR G 64 bits O THBBA ints)
% 96 bits (B4 ints M0_E vptr) ; 7 64-bit i+ HHLAKR LM AT HE L FH 64~128 bits,
B A Fe 4t FE X RE IV LA M 5 64 bits. ik, A point HI—A vptr £33
X8 K /MK 50%~100% ! Point X R AT REE EN— 64-bit ZAFEE, T C++ I Point
HEWAFMRLBIES (0 ©O WIHEREFREE NS (FAHARE S
MHHEA vptr) . FHERABTRAECARE (B2 HAESHSHK
¥, BRAEVRBABAME votr— B T LAY, EEAFREBHAN.

R, TimuEHTH classes MIHTHIREAYA virual, FBEMARFEHEANN
virtal — ¢, R R FEAROHR: HE L class AEF ED—A virtual BEL
Z e E virtual AT R

BIF class 588N virtual B3, # “non-virtual iR KRR ARHGERH
TTHEM . 2EAB)F, FRHE string AS{EAT virtwal BB, ERERIRERF RS RBH
24 base class:

class SpecialString: public std::string { //HBEE! std::stringFH
/ /non-virtual HHE &%

}i .
FEMPEH, [EmBAERRERRL TR pointer-to-Specialstring

Effective C++h 3CUhE, B =R
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implementing constructors in 138
virtual base initialization and 194
design
contradiction in 179
of interfaces 78-83
of types 78-86
Design Patterns xvii

design patterns
curiously recurring template
(CRTP) 246
encapsulation and 173
generating from templates 237
Singleton 31
Strategy 171-177
Template Method 170
TMP and 237
destructors 84
exceptions and 44-48
inlining and 137-138
pure virtual 43
relationship to delete 73
resource managing objects and 63
static functions and 52
virtual
operator delete and 255
polymorphic base classes and 40-44
virtual functions and 48-52
Dewhurst, Steve xvii
dimensional unit correctness, TMP
and 236
DLLs, delete and 82
dtor 8
Dulimov, Peter xix

duplication

avolding 23-25, 29, 50, 60, 164, 183, 212~

217

base class data and 193

init function and 60
dynamic binding

definition of 181

of virtual functions 179
dynamic type, definition of 181
dynamic_cast 50, 117, 120-123

see also casting

efficiency of 120

E

early binding 180

easy to use correctly and hard to use
incorrectly 78-83

EBO, see empty base optimization

Effective C++, compared to More Effective
C++ and Effective STL 273

Effective STL 273, 275-276
compared to Effective C++ 273

Effective C++H1 IR, B8 =R

contents of 275-276
efficiency

assignment vs. construction and
destruction 94

default parameter binding 182

dynamic_cast 120

Handle classes 147

incorrect code and 90. 94

init. with vs. without args 114

Interface classes 147

macros vs. inline functions 16

member init. vs. assignment 28

minimizing compilation
dependencies 147

operator new /operator delete and 248

pass-by-reference and 87

pass-by-value and 86-87

passing built-in types and 89

runtime vs. compile-time tests 230

template metaprogramming and 233

template vs. function parameters 216

unused objects 113

virtual functions 168

Eiffel 100
embedding, see composition
empty base optimization (EBO) 190-191
encapsulation 95, 99
casts and 123
design patterns and 173
handles and 124
measuring 99
protected members and 97
RAII classes and 72
enum hack 15-16, 236
errata list, for this book xvi
errors
detected during linking 39, 44
runtime 152
evaluation order, of parameters 76
example classes/templates
A4
ABEntry 27
AccessLevels 95
Address 184
Airplane 164, 165, 166
Airport 164
AtomicClock 40
AWOV 43
B 4,178, 262
Base 54, 118, 137, 157, 158, 159, 160, 254,
255, 259
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T data[n*n];
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const std::list<PhoneNumber>& phones)
:theName (name) ,
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XAMEREAN E—MREEREE, AEERERE. BTRERBAR
A (KRB E—BRA)E 58 default ¥ B EH theName, theAddress Hl thePhones
WYIME, REVLZES IR FHE. default HIEREF—UIEREMIRE T . K
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BAERF, B RERA—IK copy MERBRLERRN, ANEERHBL. X TH
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Re S RRYf, HEHARENBLME. —EAEMAERRLRY, BEZ
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++iter; /7% iter BB ZTE
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std::cout << value; / /¥TERFR/™ int.
}
}

BRENRE P E MBI local BE iter M value. iter MKF R
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Bkir. 5H—MER 4 averageSoFar BB RANEFHEFHE, WREERS
AR ER AT —EREE.

Rl (BEFMRFFEIME) £ —1 speedpataCollection WHREX,
BRIA PR A AR E AT P, RREE. B AENE— N RATRSRTH.
SR averageSoFar HIF]FMLTI+ 4 &4 B F LR R —NER B 71 FHER) inline B
B O(ORAK30) . HRH, “PWHRAHEFIE” S8 averagesoFar HATE IR,
{H4§— SpeedDataCollection S HRELE /.

HEULIE HBE— LB ? E— AR INLE L (Bl—&RAKXBLHTE
B, RRE-NMHAREREFHEONARFY, “SRRBEMATE” KR
HLESF IR . HE—MAIEFEFYENNAEFY, mRARNEEFEEE, A
FAREA, XNE “HENES AT PE” daEF % EAR, aTEd
R R BOR VTR FI9E (RRBRHETE) , REBUBRARKNERTR (LLEHA
RATRERBIRARTE) » BPBRERATEF®ME. (MRERHEHK 3 BB, K
EZa UIHBRERMFRAAEL. O

R R RGEERBEONTE, L8 “FrATHASSHL” R, sl
X AEAS R AR BB S S R E AN B . FTLARIE class FIZIR 444 LA R R

Effective C++m LR, B =R
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8 %3k 52: BT placement new tHE 5 placement delete

void operator delete(void* rawMemory) throw();

/ /global 1R IIEHEE .

void operator delete(void* rawMemory, std::size t size) throw();

/ /class YR U 2,

B, SR AEF R new A delete, BATHIRLEET A LI H
A “AEIAEYE new FIEFTAIFFKREIHM” B delete. AR HIRFFLEFEAAE
E#HHXH operator new, HHEHHMINSEH operator new, “HEH —A
delete fERHIXA new” WIRIREERIRT .

AT, BEKRET —A class LB operator new, BEREZ—4
ostream, FIKFEIL (logged) MRAEFEE, RFXET —ANEHEAN class £

J& operator delete:

class Widget {
public:

static void* operator new(std::size_t size, std::ostream& logStream)
throw (std: :bad_alloc) ; / /3EIEH LR new

static void operator delete(void* pMemory std::size t size)
throw() ; //IE# M class £J& delete

.
AR RE, BERTREZE, RNFELSE, wEHSHTARE.

R operatornew HRZMBHR T —ESHMHEA size t ZINEHHAL, X
{ERAFTi8HY placement new. B, iR operator new &4~ placement R 7.
X% placement new IRAPRFIHRAM— MR “BRE—MRHIRREXREPMIEZ
7, FHER operator new KA T :

void* operator new(std::size t, void* pMemory) throw();
/ / placement new

XARA ) new BBAN C++ WHERFE, #RRE #include <new> BLATLA
BAE. XA new MHBRZ —RATFE vector KRFRHTE LGB R, BRI
WRBRM placement new JRA . LFF LEERXNRFMHLIRE. — MEEM
B LA new. UL LBBIRRARE placement new BZHE X HAMTRE placement
new, KEHFHEMATRER M —IFERAE, BRE “H—BIELSEREA voiar” ,
DEAHEA RIGESHABTINESBZ operator new. L TN IIEHFFHERER
X AREHASHIEEEWER, BETHX —SHLYEE. —BERE "placement

Effective C++5 3ChR, =K
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182 ' 6 Gk ST AR R

pc->draw (Shape: :Red) ; / /W Circle: :draw (Shape: :Red)
pr—>draw (Shape: :Red) ; / /W Rectangle: :draw (Shape: :Red)
RAEX LR ZRER: BN, RARCET# virtual RE. HEZHIREE
WA A SHEN virwal BE, HHERT, EABMMBHEHTVR, virtual L)
HoesE, TREGSHRENEHESETE. RERRTHRLIE “WHA—NEXT derived
class P30 virtual ER¥0” HIRIRS, ZM4EH base class 9B FTig e MskE SHUE:

pr->draw( ); / /M Rectangle: :draw (Shape: :Red) !

Bz H, prBIAKER Rectangler, FTLAAAHIR Rectangle K virtual
E¥, —WRFTA#E. Rectangle::draw EREHIBLA S E(EMN %R GREEN, AT
pr E‘Jﬁ?&?%gﬂ%' Shape*, FrUAMt— MR84S AR E shape class TIE
Rectangle class! 47 £IXA R ¥OARAA E A EHF B/LFAT R ATREBEINA
4, H Shape class Fl Rectangle class ] draw FEI A& H—*# 77,

Pl EEAR R BB T ps, pc M pr #B R B "HIE I ; BIAE R4t # Rl references
i ER ATy R TEAE . B ST draw B4 virtual B3, T BB M4 2 5B 7E derived class
PHEEHENT.

Fita Cr+ BEFLUXMTRKI T RRSER? BRETBITHRE. WRER
BHBERNTEHE, FFBILIE EMIMEESITHN virual BEREEHM
SHEAE. X ERTEATR “EREYRE” MNHERTAERER. HWTEF
HHAT R GRIERTI EM BB, CH T XBENRE, RERRERMS T
ERHBATHE. AURREEERELRTRRNEE, REHRERA.

X—PIERRLEF, (A RRRE M TIXEMN, H EHFRESHE SHES base
F1 derived classes B /7, X&REH2HE?

class Shape {
public:
enum ShapeColor { Red, Green, Blue };
virtual void draw(ShapeColor color = Red) const = 0;

Effective C++H LR, B =&
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3 %aK 15: FERFEEA PRGN R R IRE RV 8

void releaseFont (FontHandle fh); / /R EF—4 C API

class Font { / /RAII class
public:

explicit Font (FontHandle fh) / 1 BRIBBR,;
: f£(fh) / / XH pass-by-value,

{1 // B C APLIXR.
~Font( ) { releaseFont(f ); } /1 RIRBIR

private:

FontHandle f; //BdE (raw) FARYEIR
}:

BiEHKELEFAEMKE CAPL, 14BN E FontHandles, B4 “¥ Font

N B F ¥l FontHandle” &R —HIRFIEMFER . Font class AT AR E—NBR
BB, B get HFE:

class Font {
public:

é’c;;utl-landle get () const { return f; } //BRFEHRRE
. -
AEMRXFE/E G LB AP LM get:

void changeFontSize (FontHandle f, int newSize); //C API
Font f(getFont());
int newFontSize;

changeFontSize (f.get (), newFontSize); //BAHHEHE Font ¥4 FontHandle

FEREF R RER AN, WX B TR B, RUEAMBIRE D,
ABERMEAIXA class, AT T MW FERTTREME, T Font class I EE Rt
B HIsEA TRIERIR (45 e .

BN HERS Font VEBRERRE, BN FontHandle:

class Font {
public:

operator FontHandle() const / /R H
{ return f; }

Lo
XAEAZE R C API B ELBHERAS H B4R

Effective C++H 3L, BB =/
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Hx

Xix

%K 25:

5. %3

Implementations.

%k 26:
%K 27:
ik 28:
ik 29:
4K 30:

ik 31:

6. BRSHE X RIZIT
Inheritance and Object-Oriented Design....

2K 32:
%K 33:
%K 34:
%K 35:
48 36:
ik 37:
%8k 38:
%K 39:

27K 40:

7. MRS TRRE.....
Templates and Generic Programming

HREH— MR swap B

Consider support for a non-throwing sway

AT R AE 5 A it s AR A B )
Postpone variable definitions as long as pos
R R 5
Minimize casting. ..
38 %3R ] handles 5 4% % 4 34>
Avoid returning "handles" to object internals
K CRWERAE” TSI
Strive for exception-safe code. ...

BT #% inlining ff) B H 5 ...
Understand the ins and outs of inlining. 134
A B (RGP A7 K TR B IR A 140

Minimize compilation dependencies bet

HiSEVRIK) public 4k &M is-a % F 150
Make sure public inheritance models "is-a. 150
G UEHEARARTR K . 156
Avoid hiding inherited names. 156

X532 O AR O SR 4k K
Differentiate between inheritan
18 virtual B3 AR LA ...

Consider alternatives to virtual functions.

AT X 4R TR ) non-virtual B3

Never redefine an inherited non-virtual functior

AT 5 SCARAKTR 1 A B R ..
Never redefine a function's inherited default parameter value.

W AWHH has-a RHIFELDLIH" ......
Model "has-a" or "is-implemented-in-terms-of" through composition.
YT AU private 4k .

Use private inheritance judiciousl;

R e o O % T kR
Use multiple inheritance judiciously.

Effective C++H SRR, B =R
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8 24| new 1 delete

BGHEER, STL BAHRFTMHN heap NFRBHBERIHFN AT Z
(allocator objects) B, ANEB new fl delete HEEFH . AEH ATt STL o
38

HFRR49: TR new-handler YT

Understand the behavior of the new-handler.

¥4 operator new LEHEE—NESEFT KRN, E&MHRYE. UNiEsE
Bl—A null 384, FEIARGIFHBTHER M. RERLTLRBIHTH (BB
AL, BERZRKEEA SHATEITR.

e operator new miﬂﬁ‘ﬁuﬁ%*¢*ﬁﬁ&ﬂ@ﬂﬁ%*2ﬁﬁy EaERA
—ANEPIEIRCERE, — A FTEH new-handler. CGXFEIHFELTHEL,
operator new EIEMBEHEMMER L, HNEAK 51. ) ATHEEXN “HL
HEAFAL” KRH, & UHMEA set new_handler, HEFEHF <new>f -
MrHERFE R

namespace std {
typedef void (*new_handler) ( ):
new_handler set_ new handler (new_handler p) throw();

}

WYRBT, new_handler &4 typedef, & X Hi—MEFHRARE, XREBBAS
SHWMAIRBEMARVE. set_new handler W& “3KfB—> new_handler Hig[HE -
A new_handler” IR . set new handler BB EMHM "throw ()" B—HHE
R, RN ZRBAMBEMRE—BRRBELEEBE, FREX29.

set_new_handler HIZHRAIRES, 181 operatornew TEAEEE® M AFH %
A F B R B FLR FI RN REE, 3817 set_new_handler # i A B IEAEAT (B
B EREREH HFA new-handler BB

PRA] LLIX#{$ A set_new handler:

//U T2 operator new LiESELEBHNTER, ZAHRAKRE
void outOfMem ()

{

std::cerr << "Unable to satisfy request for memory\n";
std::abort( );

}

Effective C++ 1 3CIR, SB =R
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1 LA

WL fREE UL P R AE RIS E R DR MR, 0. RBRKS
ANLBRREG? MR, HARRE- - FRAREBE S MR RARE
HERA private) HLBPMIRAH] operator (] WA'E, RATHEKN, BEHRERERT
—5, PIMEREAR. BX return BH%E.

WEIE XM REI operator [1IPLEE—IRIFEH EMK. HMEBH, il
BMAEH P —AFARE 4. ZRERNEEBHLHEK (casting away constness) .

M—BFNTE, ¥R (casting) 22— MEREMMEE, RETR—BANRIEK
WXLHE (4K 27 . HFRBRAERLMH. AMABESBARA 2 AMathi
28 . ABIF const operator[]15ERMIE T non-const RAZMI—YI, ME—H
ARRIEFEHEREZ T —A const FHBEM . XFPIEL T W0 RKIEBIER const ¥
BN, BARLHEEA non-const operator [1#—E B %H T non-const X}
%, BE WA BE# 8 B non-const BA¥. BT LL4 non-const operator {1 A H const
RBR—NMBEABEENREME—IEE R FE LRI THEA
H, MEAEEAAEE.

class TextBlock ({
public:

const charé& operator(] (std::size_t position) const //—BRAE
{

return text[position];
}

chars operator[] (std::size t position)  //I#ER I constop!]
{

return

const_cast<chars&>( / /¥ op [ 1IR[EUERT const FB
static_cast<const TextBlock&>(*this) //X*this Hi_L const

[position] / /YA const op [ ]

Effective C++H 3R, B = MK
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1 43K 04: T 5E X S AF P BT B e shidt

BHWRARAEH C part of C++ (W4 1) T BAIHW T BB BUS T A,
AR RAE R EH 5. — BN non-C parts of C++, FNIH LA, XRIRG
AR T At 4 array (R B C part of C++) ANMRIEE A BB, T vector CR
B STL part of C++) 1 BARIE.

R EXPF RN TERERRE, MRELCHEMNERRE: KEEFRNRZ
RIS eV N TFRAEMBRKNERE, REHTFLERILE. Flm:

int x = 0; //% int BATE TR
const char* text = "A C-style string"; / /3R BATE TG

/7 (FFR4EK3)
double d;

std::cin > d; //LAEE input stream B R SERATEALL.

ETHELRBLSMIMEM AR, VBT ERERERH (constructors)
B E. BMURER: BEREG WG RETEN ST BRI,

EAMUBESRSET, EENRNEE TBM (assignment) FIHI 54k
(initialization) . %M —/FRERIE RHEN class, HAEREWT:

class PhoneNumber { ... };
class ABEntry { //ABEntry = “Address Book Entry”
public:
ABEntry(const std::string& name, const std::string& address,
const std::list<PhoneNumber>& phones);
private:
std::string theName;
std::string theAddress;
std: :1ist<PhoneNumber> thePhones;
int numTimesConsulted;
i
ABEntry: :ABEntry(const std::string& name, const std::string& address,
const std::list<PhoneNumber>& phones)
{
theName = name; /XA IR{A (assignments) |,
theAddress = address; //TARRIERAL (initializations) .
thePhones = phones;
numTimesConsulted = 0;

Effective C++ U, B =/
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6 %K 37: HBAEFE HATRKIGRE SHE.

class Rectangle: public Shape {
public:

/ER, BRPNRMRESHE. X!

virtual void draw(ShapeColor color = Green) const;

}:

class Circle: public Shape {
public:
virtual void draw (ShapeColor color) const;
/1% BER, UEXATNSES UNSAALRE, —EERESHAE.
// FEABEHE T X MREIF AN base HAREBHIE.
// BELUFRET (3K reference) VAFMLRE, TTUNEESHIE,
// E A A E TR RIS MK base BARESEUE.

Lo
XA R DRI T

WAEH I g

Shape* ps; / /8 FR Yy shape*
Shape* pc = new Circle; / /8 RLA shape*
Shape* pr = new Rectangle; / /8RB shape*
A4 ps, pc Fl pr #4784 pointer-to-Shape K&, FTULEAIELLE A#RES
R, &, REENAEERRMA4A, EINEESHEREE shape*.

MR FTIEEIAIE (dynamic type) WETR “HAFHENRHAER” . B#H
Rit, ShARMTURME AN EESEMHLITH. LLEFITSE, pc KA
£ Circle*, prHIZIAHKE R Rectangle*. ps WHEHAERR, FIEMKRBET
Xt & .

ALY M HLHIUR, AERFIITER TSR CEE L HRESE -

ps = pc; //ps BIBhAERRIMNA R Circle*
ps = pr; / /ps WIshASREIIN4 B Rectangle*

Virtual R FRFHEGETR, BEEFH—A virtual REET, FAERHE 4
BRBSEIARE, BT R B RS N BB AL

Effective C++ 3R, S8 =R
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7 %3 44: BE5BHLRKAIEHHE templates

EAEERE T

ORI TR RE, TPREE (I R L3R 4 (1 ST DA 55— A eR ) SEERAS 52
JMFE, REMRAMERXEEE? YR8, REmEENREMIERES, £
BTGB = A RSR, RIF4SEA A RSRREAF R WA, oM
THRARE, RBIEFEEBIMEBLRERS, EEFRBIBRE—FREE, RE
AR BB P AR . FFERE, WRREERSEA class, MR HKS
FUE AP —A class HELHIHE, RUASESTXIELFMBL . AR
HI ARSI RS B B class 2, REFAREKRE S (HHFK 32,3839 ,
A [E S classes BUHXILRISRME. TR classes KIE R# 9 (BR#S) HARBE
IR B .

W5 templates i, BEMARKSH, UHRAKFRBLES, EHPHD
#5171, 7¢ non-template fFS =, EH + 3 BHG: /RATLL“F "B REEHE A classes
ZEHER. R template XI5, EHRBIENK. HERERFE 4 template
ERD, FrLRDBIIZE A S B2 template HE I B IKET AT REREMER .

A F, BRRENE SR T IETEMSRS — template, %A BT
Z—RIFWHEMZEE (matrix inversion)

template<typename T, //template 3¥Fn x niffE, TER
std::size t n> /1B T H objects; WEATF

class SquareMatrix { //FKF size t BHIHER

public:

void invert( ): / /R RE

XA template % — M KB T, BRI Z SNEERZ — DAY size tHIBH,
FRAERBSH (non-type parameter) . XFHSEFKESHRERAT W,
BEfELEE, THREER—F, H4ER.

BE, HRBIXEAR:

SquareMatrix<double, 5> sml;

sml.invert( ); / /R squareMatrix<double, 5>: :invert
SquareMatrix<double, 10> sm2;

sm2.invert ( ); / /18 SquareMatrix<double, 10>: :invert

Effective C++H 3ChR, 3B =R
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7 R 5z miE

BATATLUER typeid ibH P AIBIGRE, A CH XIHEH—A “EX¥”
R TT R— P LAEBAEZ AT 14T

template<typename IterT, typename DistT>
void advance (IterTé& iter, DistT d)

{

if (typeid(typename std::iterator traits<IterT>::iterator category)
== typeid(std::random access_iterator tag)) {

iter += d; / /%13t random access %AE%, FRIEICBREAREE.
}

else {

if (d >= 0) { while (d--) ++iter; }  //%PAtLAbigitsssrak
else { while (d++) - —-iter; } //REFER ++ 8 —
}
}

%K 47 1R, XA typeid-based BEEIIANE L traits MRVEK, AN T RS,
() RBIRARETBITHNEREY, ) “BITHRBIR” RESHBE (B
VOERET) THATSCF . SR XA F IER R TMP Wi festt “IEH K~
C+ BFEEMN, BH trnits BIERE TMP., 5IET, taits 51K “GEHELET
HKEIG EH if...else THE” .

HERYRT, FYRAE TMP LE “E¥H” CH+ &5, X advance th
WREET —MFBITF. 45K 47 BLIRIT advance B typeid-based LI 7 R AT BE S B
wmIFEHRE, TEHREANEF:

std::list<int>::iterator iter;

éc.i\.iance (iter, 10); / /88 iter HETE 10 MTE;
// RS R

THEIX—/R advance £ EREAT M. 1§ template B IterT M
DistT A HIEHA iter M 10 MARBIZ 5, BATEBIXL:

void advance (std::list<int>::iterators iter, int d)
{
if (typeid(std::iterator_traits<std::list<int>::iterator>::iterator category)
== typeid(std::random access_iterator tag)) {
iter += d; E:1-3
}
else {
if (d >= 0) { while (d--) ++iter; }
else { while (d++) --iter; }
}
}

Effective C++H 3R, BB =R
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{Effective STLY B%

Chapter 1: Containers
Item 01: Choose your containers with care.
Item 02: Beware the illusion of container-independent code.
Item 03: Make copying cheap and correct for objects in containers.
Item 04: Call empty instead of checking size() against zero.
Item 05: Prefer range member functions to their single-element counterparts.
Item 06: Be alert for C++’s most vexing parse.

Item 07: When using containers of newed pointers, remember to delete the
pointers before the container is destroyed.

Item 08: Never create containers of auto_ptrs.

Item 09: Choose carefully among erasing options.

Item 10: Be aware of allocator conventions and restrictions.

Item 11: Understand the legitimate uses of custom allocators.

Item 12: Have realistic expectations about the thread safety of STL containers.

Chapter 2: vector and string
Item 13: Prefer vector and string to dynamically allocated arrays.
Item 14: Use reserve to avoid unnecessary reallocations.
Item 15: Be aware of variations in string implementations.
Item 16: Know how to pass vector and string data to legacy APIs.
Item 17: Use “the swap trick” to trim excess capacity.
Item 18: Avoid using vector<bool>.

Chapter 3: Associative Containers
Item 19: Understand the difference between equality and equivalence.
Item 20: Specify comparison types for associative containers of pointers.
Item 21: Always have comparison functions return false for equal values.
Item 22: Avoid in-place key modification in set and multiset.
Item 23: Consider replacing associative containers with sorted vectors.

Item 24: Choose carefully between map::operator[] and map::insert when efficiency
is important.

Item 25: Familiarize yourself with the nonstandard hashed containers.

Effective C++71 SRR, B =R
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class Widget {
public:
explicit Widget (int size);

}:

void doSomeWork (const Widget& w);
doSomeWork (Widget (15) ) ; //BA—A int 0 b “EREUREE” 1

/ 1 ERFNERIE A Widget.
doSomeWork (static cast<Widget>(15)); //BA— int ik “C++ Ki&” 1

/ /EERIEEAIE — Widget.
MEABERS, EEBG “WRER” SMEREAE AR “BE” , FURRE
AT Be A FH BB S A B RUBHE T AN static cast. BREHHE—K, HRMNE
T—ERHEHSE ST “OMBEN” (core dump) HIMRESHT, EEZ MR “X
B BEXE, FUBRFRITFRZRIRIIERE, HEEEMERTER.

Y RF AT, BRI ARBM, RRG FmiFSItRMmRRIN 5 —
PR, XRBRAWE. EA—DRRHESR RREELHERETIATHERA
¥, BRIE G188 S AR R O A B A 4R iE 8R4 1E 1B AT AR AT IS .
FINTEX BAR P+ .

int x, y:

(.:lc-n:lble d = static cast<double>(x)/y; //x Ry, {EFTR R BR:
¥ int x #EN double JLFHEEST AL, FAERWIHERIER
Zith, int KREXRRARET douwble WEERR . XRFASILHRF, HTF
XM 7 A o] AE LE AR RS T KRR T -

class Base { ... };
class Derived: public Base { ...
Derived d;

Base* pb = &d; / /Fehgid Derived* ## 4 Base*

X BRAIAT R B — base class T85HE 1 —A derived class X%, {HF K&
EREBEA A AR .. ZRHERTEAEMIBE (offset) TEIBAITHABEIT T
Derived* 184t & L, HUIEUE EFIK Base* TREHME.

EABITFRY, B35 (Fl—AKEK perived KIXTH) T REHH —-LA
Egshnl (B “LL Basex FEFE” BFHIHUALFN LA Derived* fRIAE” BRI
C AATRERAXFE, Java ANATRER A XS, C# WATTRRKREIXMEE C++ 7]
el TR BHASESR, XB/LVE—HRES. NEER - SRTHATRE

Effective C++" 3CIR, 5B =/
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2 G IR

A&FE BB EHG— NS " RENZBRERE T . A1RRE—1 copying
R, EHAE (1) ZEHIFTE local AR, (2) HFTH base classes HIIEZSH
copying ¥,

XA copying B BAELE R U R MISCILA 4K, X T B2 B AR L3 B 30
AA—AMRBEUBERANES .. IEEEREREREERAN, ERSEA copying
B BRI 53— copying R BN LIFAL RIS BIHRAE B8 B AR

4 copy assignment BAERFA R copy M RERAD ST, FHX R E W
—ANEEFERNE. XHEFOETE, NETRARFHXER. 2F L5
WARPTERIEE, BEIAR; WHHEESEEEEEEMT B, BEfNEXes
RT BRI RBER, FrURDITEE R EEBERGRE . BAMBERXA
SURM: FRAI%S copy assignment BVERF R copy MIts B .

RIT1H——% copy Mi&RHBUAF copy assignment BAEFF——RIFE TR X . #93E
R IRV IR, T assignment BAETF LT T EVIHUN RS £, XF—4
WRMEFHRINRBE, REBE—NHRVHLENRE L« R 2R 5
ABERX” WE—F. B! 52

W RIRR IR copy HIZE R A copy assignment B VEFF B ML KIALHS, WHRE
HREAMIER, B HRRAREERE R XHERREEDSR private 1
BEPHLH inite EANKIBATLUR MR copy HIER B copy assignment $4E
FZAMREES.

HictFE
B Copying MBI ZHARES “SHBEARKTAERRAETR” & “FiH base class 5" -

B AEZER A copying ERELILF —~ copying RE . Mz L FYLEERUESE =
AEH, FHHBEA coping BEILFEH .

Effective C++5 3UIR, =R
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9 ZIWitHk

W TR1 WARAHRHLBERIRRF )

EHE SRR (Correctness and testing) , 7B i A RBBRABRED Gmplicit
template interfaces, WK 41) BRAMREFE, RS “MRME” wE
TR BRI

YIRGEW, B 5HKA L4 (type-safe) ) unions (FE{RERZ “AEf” HKED,
EAK tuple 2P E (‘22 TR1 FIZEHLBERIZERLD .

ESEHXF (nter-language support) , BFEfiF C++ H Python Z A4
H e (seamless interoperability) .

R7F, B 2 Pool F2/FEE, FHRA HH i 03 Ty X B K/ [ 2 ) 43 PR 88 (L4 3K 500,
PLR 2 AEE BEFE4T (smart pointers, W& 13) , B (BAR{E) TR1
BHEHEET . HHE — non-TR1 F§EFR4H R scoped array, RN auto_ptr-like
BWREAEE, RIREHESBEY: &K 44 LR HMAE.

FI, 3% CRC KK, HAMBEMAE. EXHRSE LREBFHESE.

HidtE, XHRAIZE Boost PHEIMEFEME, AR—BHRER.

Boost IRELMEFETLMBMREMEE, HEFRBRBERENE. oK
AR GUI FFRT R, LR E AU ERREENRFE—ZD
ERTEWZEA. RLREERDNRE THREAE. SEFRE, BT
B MEREH LR . REVUFIREREVIR: http://boost .org. YR
BEERBINGFETROER, B -ESEHPRA—-BEHBNRA.

HiCE
B Boost &— M, RN BT R, WK, ABEFK CH &

JFEEFF R . Boost 7E C++ (LB hH R AE W KMH .
B Boost #HLF % TR1 AMFSLBM, DRFMBFEEIFE.
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6 &3 34: X8 ORIk AR

Shape* ps = new Shape; /75%% ! Shape BB

Shape* psl = new Rectangle; /7RI

psl~>draw( ); //H Rectangle: :draw

Shape* ps2 = new Ellipse; / /&R

ps2->draw () ; //VAF Ellipse: :draw

psl->Shape::draw( ); / /AR Shape: :draw

ps2->Shape: :draw( ); / /A Shape: :draw

B T Be s # BhRAERS B RN b S KRR F R — MEZIKEN R, —RiS

X RARER. BRE—UOMEREER, ST —MYLE, R GE

#1) impure virtual REREEPEBERZEMHASIH.

faiF1 % impure virtual B3 5 KR pure virual lREH SRR, —WEE,
derived classes k& FLE ¥ 0, {8 impure virtual RS — 4 LIRS, derived
classes ATBEEBE (override) ©. FHMBEER, HKELHA:

B EEfEANG (JE4E) impure virtual EREHI H 1), il derived classes 487K 1 PR
R ORI GR 48 SET .

Xk Shape::error XA F

class Shape {
public:
virtual void error(const std::string& msg);

HEOFRR, 84 class HUHMILF A 48 LERETRA” KR B
54 class T B BIAL IS IR . BREA class PSR HRBURAEMHIT H, BW
LLIE [P %) Shape class 2B G R HEIT N . BELR T Shape: :error FIF AR
#51F derived classes B+, “PRUDTZIF—A error ¥, BURKEAEBED
E—A, ALM#F Shape class IRELHIBEIRA” .

B, S impure virtual 8 %% R B g 5 B 0P R BR BRI AT A, 20°E T REIE
AR, REITRE, ERATEE XYZ MEAR B ARG R. ZAFH
H A BB RIFH O, BEFUMERITRA T, Bk XYZ Bt X ga sk
:
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7 %K 43: FIRBERRAER AR LR

FRMEM using FHAR . WMRRD T RK 33, XMEEN XSS RBER
&Ko 43K 33 {Hik using FH LA “HHE R base class ZFK” WA —A derived
class fEHIE N . BATATLAXHEES F sendClearMsg:

template<typename Company>
class LoggingMsgSender: public MsgSender<Company> {
public:

using MsgSender<Company>::sendClear; /7 EVRGERRS, ETERBR
. //sendClear fiIF base class H.
void sendClearMsg(const MsgInfo& info)

{

sendClear (info) ; //OK, ¥ sendClear BFHgkA&A T K.

(BAR using FHARIEX BELK 33 HAEMEME, BRAFRERER
SRR XEMERIFA R base class ZFRHE derived class ZFREHRE, TR FH
AHEN base class fEFIAE R, TREANED vsing HVFE, HERAMH. )

B, HARHBORRKREALT base class A:

template<typename Company>
class LoggingMsgSender: public MsgSender<Company> {
public:

void sendClearMsg (const MsgInfo& info)

{

MsgSender<Company>: :sendClear (info);  //OK, {B# sendClear
/IR T R

bi

EXERERBAEAREN—ANMES, BAWRERAKR virtual 8%, B
HIRRTA AR 184 Cexplicit qualification) 235 “virtual 4REFTH” -

MEFRATMLA Cvisibility point) M HK, LRE—MEEMEKFHEER:
HRIRRAATE “base class template FEMIFLIR AT T RHEL—K (24D RAF
ROMED” . XEAEERMFRJEMT (parse) 8 LoggingMsgSender X4
f#] derived class template T B ERK ., BINRXMEIEBRLRPELBRHER, F/EMH
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7 %K 42: T & typename FINER X

B—AMRERIER, FTULRY R ALFEE, Lik"w.size() > 10 s w !=
someNastyWidget" R84, E&H UM S bool HE. X& template doProcessing
g FHAER S (type parameter) T BB —HF4r . doProcessing BKEY
HAMBEREE O copy IR E . normalize Ml swap RERLLZANT T RUXT AR

& T template 258 FHBRED, MEMET class 5 & LHEREO
—HHEE, MAFEEBRERFHTERNE. RBETEU -/ “5 class #H#tZ 8
KREOFE” WHRRERNSR (REEEARTHE) , REFTELE template 48
F “AXH template FIERZ D" BXR (RE—HFESTHP) .

HiLE

B classes F templates X #E 0 (interfaces) FIE A (polymorphism) .

B Xt classes T 5 # [ & 8 3 Cexplicit) , AREEZ .0 . BENEED virtual
B RETBEITH.

B 3t template 28 E, BEOEKRRXK Gmplicit) , EETHEHRREN. &N

R it template BB S E LM (function overloading resolution) K4 T
HiEW.

F42: TR typename BINER N

Understand the two meanings of typename.

R—AAE: LLT template FEBRF, class M typename HHAARE]?

template<class T> class Widget; //18H "class"
template<typename T> class Widget; //fER "typename"

BE: WEAR. JRENFEH template KRIBH, class Al typename KX
FAMFA. FHLBRFRBRLLBRER class, BRTUDITIIAFE. RN (BF
R WEER typename, FNERRSEIIE-EBREA class KB DHEFRA
REESZEMBRNER typename, MEREZHF B KRN AHBRM

class. RN C+H HIFENRE, 79 template 2, FiBFHRXEF class B
typename, =X 5E2&HE .

R C++ HAREI class M typename MAZEN . BREAR—EEBHEH
typename. A T EHEHL, BATLHEIRIKVRAT LLLE template NI (refer to) H)
HRK.
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8 4 49: T ## new-handler K147 H

int main()

{

std::set new handler (outOfMem) ;
int* pBigDataArray = new int[100000000L];

MABIME, WHE operator new EiEH 100,000,000 N ¥EH 53 BL 29 <2 18],
outOfMem 2HHA, TREFERHE —MEBZBERYT (abort) . UREH—IE,
MBAEBHERIERE cerr IBEMEVFSEILAF, EEEREMNLFE

4 operator new VAN E K HIENR, ©AAEIAH new-handler ¥, HE
RFBBAE. SIERFTHHANRBER TR S, XEXNSEHECEBIRE —
AW, R E—A B RIFH new-handler SR UMM LL T EE:

B UTFERNETEER. XEEMK operator new A F—IRNF D ECEHVERTBERK
Ihe EHHEIRK—MUERE, BF—RFHIITRSE - KBRAE, WES
new-handler 5 —X#IAH, WHEMBTLREFEH.

B REFS— new-handler. 1R HATIXA new-handler TIEIBE L W H M,
S B4 BN new-handler HIHAES . REPL, HETX new-handler
AT LA %35 B AN A new-handler A BT (AEIHM set_new_handler)
FWY4 operator new VA new-handler, "iH ¥ 2 B FT LHEMBA. XA
BRI ZE Y — Al new-handler B ACKATH, TRLYETXREEM, e
MEERNFME. HEKEN, Mi%kZ—£% new-handler B “2EMW
new-handler 475 ” ) static 38 . namespace EIEE global HIE. )

B new-handler, 13k Z¥ null }8414£4 set_new_handler. —HEH ZRAL
{81 new-handler, operator new £7ERFEDEARIINHH R .

#H bad_alioc (HIRL B bad alloc) MRHE. XFHMFH AL operator
new e, B BEAEBRIAFRRAL.

B REE, BEAM abort B exit.

Xk B R ZE SET) new-handler B8 ¥4 1R X3k,

Effective C++ 3ChR, 3 =K






OEBPS/Image00076.png
2 iR EIE S

SRR B copy M3 B BUA M LL not . namevalue Fl nol . objectvalue R FI{E
HWE no2.nameValue M no2.objectValue. BHEZH, namevValue FIHKE R string,
THR#E string B copy WERE, PrLLl no2.namevalue HIFIEHIL T XM
string ] copy #J #& & B I Bl nol.namevalue HEH . H— PR A
NamedObject<int>: :objectValue FIRRI R int (FAXTH template ABATE T
£ int) , EANMNERE, FFLL no2.objectvalue &LL “¥ 1 nol.objectvalue
W —A bits” RERRAILHL.

1% 2%k NamedObject<int> B4 copy assignment 84645, HATHEAX LY
copy MIRERBUNE —H, BE—&ME A SEHNREEEEFEINSIERESR
BEX (AT , HRAASWRENH. T—BIMEEHE—IAHFE, wiFH
£JE45 4 class £ H operator=

EABIF, % Namedobject EXWM T, HH namevalue &4 reference to

string, objectvValue &4 const T:

template<class T>
class NamedObject {
public:
/ /AT RN A AN B2 — 4 const &FF, KA namevalue
/ /314 reference-to-non-const string. FEETHAS char* HIiE R
//B2EET, HANFEA string AJHEH.
NamedObject (std: :string& name, const T& value);
//ET, BHRH R operator=
private:
std::stringé nameValue; //IXHI4-JEA reference
const T objectValue; / /XA BA const

}i
WEZETHSREMN LS

std::string newDog ("Persephone") ;
std::string oldDog("Satch");

NamedObject<int> p(newDog, 2); //H¥IEEZRH, BAIMIN Persephone
/ /B —MER .

NamedObject<int> s(oldDog, 36); //F/NHEFERIHD Satch W& 36 &,
//-— IR EE .

p = s; / /B p MR TR ZR AN 4E?

ﬂﬁfﬁZﬁﬁ, N p.nameValue F s.namevalue %ﬂ?‘é‘rﬁ] string XTIZL (é?ﬁ*%
B—4) . RESMEZEEME p.namevalue B? WEZE p.namevalue Ni%
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6 43K 32: IR public kAL is-a K FK

EMTFRIER— AL ARSI Bk, SRR AR —FrER
Ko

T, ALFE, 76 CH+ Uk, (EMREBmRHEREB 1 KALA person
(BR pointer-to-Person BY, reference-to-Person) HISE 2, HtLEEEZ—" student
X&R (X pointer-to-Student B reference-to-Student ) :

void eat (const Persons& p); / MERIANBREHE
void study(const Students& s); /1 REEEABIREES]
Person p; //p BA

Student s; //s BFE

eat (p); /BRI, pRA N
eat (s); JVRER, s REAE, TIEEHE Gsa) A
study(s) ; /7R, s BRAFE
study (p) ; /AR p RRANEE
XANE s AT public 8&A L. R X student B public JE A4k Person,
CHHITHA S IMBRFTHIR . private AMBEX S5EEAR (A4&K39D , T

protected 4k7k, FE—FMHBLESIRRBRRHEKA.

public 2k is-a Z B HIEHM X RYTRKBUA RS, BENRGHER Y S
RER. BT, 8 (penguin) B—MS, XRHEL, UL, XBRHESE,
MRBMNREH C+H+ HBRXRERE, HRWT:

class Bird {
public:
virtual void fly(); // AR

}i
class Penguin: public Bird { [/ RS

}:

AR BRATE T EA, BAZXAHAGRUSRETLLE, TRIERSZ
B, BallH?

EXANBI T, BOVRT AEES GEB) MBS, ARMNES2 WK

iHE, RINEEMNBEBHARBITENLHLE, RIOBHRHIAR -BRHSEHE K
TR REHE — A, BRAIMZAN—ANFE: FHEM LSRR RIRBELUT

Effective C++H R, SB=/R
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8 5E# new 1 delete

BB RRAZTFEE T , ptZ) R BRI BB, W RARK base classes Bt§ virtual
BTt e ¥, operator delete WJRETILIEHEETE.

EiCE
W operator new MW & —ANEHIER, HAELPERDELAE, WRELER

RRIFTK, BHiZHA new-handler. ‘EHNiZFHRESIAEHE O bytes B, Class
LRBRAMERN ZAE “HEFA/PERE GHR Hig” .

cperator delete REZFEWE null ¥4 AT ABUTEME . Class L B R ANIE N %
A3 C“ELIEBA/PNERE (BiR) BIE” .

%X 52: BT placement new 3B E placement delete

Write placement delete if you write placement new.

placement new 1 placement delete 33k C++ BETERE RKZY, WMREAR
RABEN], AERIBPTEME. BIZEK 16 #1117, BHRE—A new RikAFX
¥

Widget* pw = new Widget;

HEFRARBEEA: —ARAUSEHNIFN operator new, — A2 Widget M)
default #)3 bR ¥ .

BEHPE-NRGAERT, BoARBEARHEAE . AT, SR K
NAESEE DS K E RN, BUSERA I (memory leak) o 7EXA™
W%, ZFRARNEZLEAE, FHAWR widget MEREMB R E, pw MRBR
H, ZFF LBmBREREERZEALHNT. BEPER - HKEIBRKTER
WS C++ BITHARSLS L.

BATHRAS RIS B — BT A M operator new FIMN operator
delete RRA, TR YR Z T LIANFEH — N (E N[BT IF £ operatordelete
ZHEM. WRETENARIEE EHEELR (signature) K new fl delete, X3
AR, FHHIEHK operator new:

void* operator new(std::size_t) throw(std::bad alloc);

*t N F IEHH) operator delete:

Effective C++H1 IR, S8 =R
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9 &3k 55: ik 8 C#% Boost

Boost BFEXM MR ES, KXo+ EE, BE:

B FPHBEXFXNHE, BHEASLEEZE (type-safe) I printf-like #ALSNE.
EMRER (Hh TR1 FERHLEERER, LK 54 , URETHETE
(tokenizing) FI#EHT (parsing) .

m AR, FEX EOS5STLHEGERDER” FBH (ALK S4 . RADATER
bitsets LA K 5 4ESA

B REXNKRAOBENE, FWEHTHAREND TR REERINEFE. Xdh—4
HBIRFER Lambda, BikRAN1E LB RBEN B R B &, HENRK
AT REAK T BIRIEEM 4

using namespace boost::lambda; //ik boost : : 1ambda HIFLAEREE

std: :vector<int> wv;

std::for each(v.begin(), v.end(), / /4t3t v AEIE—ATTE %,
std:icout << 1 * 2 + 10 << "\n"); //EH x * 2+10;
/78 " 1" & Lambda /R
/ /5T AR TCERA—
// SIS (placeholder)

B TRME (Generic programming) , Wi — KA traits classes. 5T traits iF W4
K 47,

B HUETTARE (Template metaprogramming, TMP, W.4k3K 48) , Wik — M 4R
B assertions TN G IR FFE, LUK Boost MPL 2/ FE. MPL &4t TIRIFHER
7, HAFmiFtY (compile-time entities) U fypes B STL-like $IELE
¥, 5%,

/ /BIE—A list-like SRIFHIA RS, HPW=RE,
// (float, double, long double) , FFKFHLARMLZH "floats"
typedef boost::mpl::list<float, double, long double> floats;

/ /TR g — AR R P DU list, DA "floats™ P IRISKEY K FERE,
//BATEEMLE "int". FHIARIEHR "types".
typedef boost::mpl::push front<floats, int>::type types;
IXEER RRIRBR” (BN ypelists—— BAREANTHEF BALL—4 mpl: :vector
Bompl::list AEM) FET—BKIT, @BEKTEH. KHBEKXKHEER TMP
NMAERF.
B ¥pF M (Math and numerics) , GFEFEL. S\ TTEMIUTTH (octonions and

quaternions) . ¥ MEIALIH (divisor) FARMEEZH. MEHE (X1
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nose
wesn [7 [ ooa [ oma o |

LRI, KRBT SEBAFEBXALAART, BRREHFRNH
RIXFEAIR .

BRI — e E delete, HE—REHELL delete MENEPREFEA
“EMK/METR” BERE: BREKEFE. WMERFEH delete M EFFES
FHES) , delete @ikEIREHIA— MM, ZWE @G IHEHIEE X%

std::string* stringPtrl = new std::string;
std::string* stringPtr2 = new std::string[100];

c.iéiete stringPtrl; / /R —AN %
delete [ ] stringPtr2; / /IBg—A~ T S 4 S
WRURF stringprl A "delete 1" BR, SREHAIH? LRKXEE
X, EARKTEEEASHR. BRATEARNL, delete XERE TR CHRE
B “BEIUNT . RIETFEE RIAATHRERE, ERAMERNGEKTBRANEFEARE
FRASH, hBRFHRFE S ELEHRMBRHRHN R,

MBIREAE X stringptr2 [ "delete (1" R, NE&REMHLHER? &,
HERNFEEEN, BIRTLIEETRESBRDHRTHWREEIEE. RE#E, X
SR ERE int ERKEEN (HEHFE) , HEXBRBABRAENHEL.

WM EE B WRIREA new WA 11, RUAEX NI delete FHH -
FEH 1o MBI new BBRAEMA 11, BAMTREN N delete HEM .

LIRBEER class &8 —/MEEIRRASESERAR, FHRED MG R T,
RN EE, WAL AR BN O 7 BT A R i R P R AR RE R
0 new REFREF R RVIEEIL. IR BIXBEA, NWTEE ZIENTH R B R 4
K] delete WE?

XA FERAER typedet FIAMIBEE, FHAEREIK typedef FIVEH
DR ER, YBEF AL new BB ZM typedet KA BET, LB —F delete
%EUH*J[‘;%ZO %EE—F@]X/I\ typedef:
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S VAIE S ]

FIBMR trl::shared ptr RVFIREIEN “BBRAE” (deleter) , HE
— AR R EE I (function object) , H5|FHREH o WFH{ESEA (BLPLEE
HAFLET auto ptr——ERBRKHIGEMERD - MBREEXT trl::shared ptr
WERBEMSEATAETENE S5, U EERBIXH:
class Lock {
public:
explicit Lock (Mutex* pm) / /U Mutex W14k shared ptr
: mutexPtr (pm, unlock) // 3L unlock BREUCHMIBRES.
{
lock (mutexPtr.get ()7 / /%K 15 %F)] "get"
}

private:
std::trl::shared ptr<Mutex> mutexPtr; //{#f] shared ptr
}; / /%5 raw pointer

WHERE, A Lock class AEEBHMBRE. NABRELE., £K S
iT, class HTHI R B L8 R 4w iR 88 4 B 0, 50 /7 B 1) 4 B 3) 18 H K non-static
BRER (2“9']%3 mutexptr) HIFTHIERE. T mutexptr MFMERSET F

RE5IFERECH 0/t A3YAM trl::shared ptr MRS (EFIH unlock) .
(CHYRBYILIXA class BRI, SHTFSBWMEDE —FEBENH: RIFRES
oK, RRRAET fiESRERIBREIT R, )

WHERHE. FRE, RERER, L —oRERELEEHENE
f# (BIAE) » MRTBE “RETER” KE—HhE, SHRFFFERIRHN
RHRE BB ZERBAFEHREEENS, NixF bR R amEN
B, BRAN, SRREEENEE, #ITHR “REEIL

FUEGRFRRRRER “I5M heap NIFE” Z IR RN ERARE
HERBRAERFER) « EFFRBENRAE—MRE IR -—IR heap WFF. %
XN EHRMREES, FRBHRIFIEAFERSEHED 24
ERRNFEHFRBIFEERE] (deep copying) 1TH-

EREDHRAPATN. FEELGE& IR RES Bl EIGE RE—/ RAI 3
SHE—ANARITERE (raw resource) , BIMF RAI SR bRtk i

REMAENS NEERYHEBR Y. —n%&K 13 frid, X auto_ptr
EITHREBIRE L.

Effective C++H IR, BB =R
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¥

xiii

E3TX1 ] [ wwwwa

~list E23 5]
load B2 A

+local EET] T
lock LBt el
loop (s B
lvalue et ZEfiE
‘macro ES Eff
member EX 22
member function ELEET ELTES
‘memory ok B
‘memory leak AR RCHR
‘meta- G- -

* meta-programming e R
modeling EZ3 X0
module £ B
‘modifier i iz
multi-tasking HEZ 3T

*namespace iy 44 2% 6] a2
native (B | ]
nested =3 EERETN
object % k2
object based TR HEIETNIE - DI R AR

|_object model RELE] PHARE
object oriented [CICEEY Yoy
operand HetE 3 GERTC
operating system RIERS TEERHME
operator Bzl ST
overflow i | ERRE T
overhead WL ITH i
overload R EL
override LE] EE]
package & ESia
parallel IHAT Exid
parameter ESZ] E
| parent class B BT
arse T AT
partial specialization L3 R
| “pass by reference Heht A i Atk
[*pass by value Helifeids e
pattern EEN i

[*placement delete CHEAEBRIE I delete operator)

| *placement new AR IE R new operator)
pointer iRt fEd
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4 %38 24: BEFASHBTFLRAELR, ENI KA non-member B3

3%, LR — T ¥ operator* B Rational R R Bi::

class Rational {
public:

const Rational operator* (const Rational& rhs) const;

}:

(MBHEABE A 2XAN BB E R AR, ERE_EIT2ERE—A
const by-value %5 BABHEZ—A reference-to-const 58, HEHHELK3,2021. )

XA B R R R AN BB AR B AE 107 A e

Rational oneEighth(1l, 8);

Rational oneHalf (1, 2);

Rational result = oneHalf * oneEighth; / /R
result = result * oneEighth; / /1REF

BRERHL. REEIFRAREHE, HHEE Rationals M
ints fA3R. HERMOFHARASEHANMBUEMRE QRN T —BIERHDMARRK
RMEHE.

RMARZFRABERER, REARA—FTHRE:

result = oneHalf * 2; / /{B%F
result = 2 * oneHalf; V%33

XARE K. TEEN W EHE, FRG?

HRUSN MR RES LRRAA T, RBREE—HTRT:

result = oneHalf.operator*(2); / 11R%F
result = 2.operator* (oneHalf); E::i3

&1, oneHalf B—/ WA operator* MMM class FIXE, FrLlgmiFaRiAHZ
A, RTTEH 2 R AEHEMNE class, WHKEH operator* RAKK. WiFRthLE
AT LT XA F ) non-member operator* (AL RYE 42 %5 [E) WEFE global
ERERN) -

result = operator* (2, oneHalf); //EEiR)

BAEFHARELEXE —-ER int H Rational EX B %K non-member
operator*, B R

Effective C++H 3R, F =/
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4 43K 22: ¥R AR EFEHA private

i, MAEERE public RATE. ITATRAERE?

ERATAEE—BUEFF IR (RIRIER 4K 18) . RBEAZEEARE public, &EF
ME— BB % Uiy 1) X 50 00 i B R E S B R R 4. 2R public 3O NS RE RO ET R R 4
EPHATEEITE YA class AKX ARFILERTRERMES (AED .
ATREMSRET, EASEREHERE. REGTS, XELWUATHEEE
FHEHEHE .

HF RN —BUE R B2 S AEIR, BAXAFLWA: R Rk
PR3 AR R A A E IR WRRS R RZR A public, #PMAIATLIEE
By EMRR U RBRERBE HAE, RSB ARG . TR
PR “EHHH” . RRT, REEWLSEH “H5HH” , mRFREERE:

class AccessLevels {
public:

int getReadOnly() const { return readOnly; }

void setReadWrite (int value) { readWrite = value; }

int getReadWrite( ) const { return readWrite; }

void setWriteOnly(int value) { writeOnly = value; }
private:

int noAccess; /7 /35 int TTARfAI VT ) BhE
int readonly; 7/ int U RV R] (read-only access)
int readWrite; / /% int BRG] (read-write access)
int writeOnly; / /% int BUES Vi (write-only access)
};
MR 45U R ESIRE L E, FAFSRARENZERBEER. 49K
RAEREEE A getter BREUH setter REEEFN,

ERABURBAR? R KO ERBHORE T . 3o, R RE I i H07 A

A%E, AFWHUEMTEERXNEAZE, T clas FF—RBALHE class
MR ELET Zk.

Effective C++H1 3R, B =R
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8 43K 52: BT placement new tHEF placement delete

// placement new/delete
static void* operator new(std::size t size, void* ptr) throw()
{ return ::operator new(size, ptr); }

static void operator delete(void* pMemory, void* ptr) throw()
{ return ::operator delete(pMemory, ptr); }

// nothrow new/delete
static void* operator new(std::size_ t size, const std::nothrow_t& nt) throw()
{ return ::operator new(size, nt); }

static void operator delete(void *pMemory, const std::nothrow t&) throw()
{ ::operator delete (pMemory); }
}i

AEBUBERRY TARERRNEF, IR AR using FHR (A
%K 33) WBIRHEERR:
class Widget: public StandardNewDeleteForms { /1 BARATHETE X
public:

using StandardNewDeleteForms: :operator new; / /AR TES]
using StandardNewDeleteForms::operator delete;

static void* operator new(std::size t size, /1ERIM—AN B E K
std::ostream& logStream) //placement new
throw (std: :bad alloc);

static void operator delete (void* pMemory, /1 TRI— AT R
std: :ostreamé logStream) //placement delete
throw() ;

}:

EiofE

m HYRE —A4 placement operator new, EHAE LB H T HNK placement
operator delete. WMRBFXEM, RORFTRES R EBM TN BT SR RN

B 4R placement new 1 placement delete, EHREAELEIN (FEHE) #
BT BN IE R R,

Effective C++H AR, B =/
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8 %K 49: T f# new-handler F1TH

template<typename T> //"mixin" JHEH] base class, FLASZHF

class NewHandlerSupport { / /class % &I set_new_handler

public:
static std::new handler set_new_handler (std::new handler p) throw();
static void* operator new(std::size_t size) throw(std::bad alloc);

/ / HAB ] operator new RRLA—— W.4k3K 52

private:
static std::new_handler currentHandler;

}:

template<typename T>

std: :new_handler

NewHandlerSupport<T>::set new_handler (std::new handler p) throw ()}
{

std::new_handler oldHandler = currentHandler;

currentHandler = p;
return oldHandler;

}

template<typename T>
void* NewHandlerSupport<T>::operator new(std::size t size)

throw(std: :bad_alloc)

{
NewHandlerHolder h(std::set new handler (currentHandler));

return ::operator new(size);

}

/ /L TFHE— currentHandler #J#5404 null

template<typename T>
std::new_handler NewHandlerSupport<T>::currentHandler = 0;

A T XA class template, 4 Widget ¥} set_new_handler XFFRE I BLE T 5
37T: HEA widget %7K H NewHandlerSupport<widget>#iiF, B FHXH. F
ERUTREFY, MERBERARBEEREREX.

class Widget: public NewHandlerSupport<Widget> {
/I RSEET—HE, (HAUE

i //set_new handler B{ operator new

IXRE R widget K TR “class ¥/B2Z set_new_handler” FiFMIKIEEF.

{AEIFRIE T Widget 2k7& NewHandlerSupport<wWidget>BE L HEREEL. B
BLANM, PRESESRIE AT AR 273 B B NewHandlerSupport template M {3 F H Y
¥ T MERKEF. THE r WHBATHEHR. BNARFE, %KE
NewHandlerSupport B4 — class, # L& H F M NewHandlerSupport 4 (F
B Hh 8 R 3L static R E B currentHandler) . R S¥ T REMARRK AR

Effective C++H LR, B =R
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2 Mg R IE E

B7E, WHE "newBitmap" MBI RHE, pb (REMEHIIA widget) REFFIR.
BME R UE R Cidentity test) » IXBUFEIE R AEBE AL B RME, RABATXIR
bitmap (T —E . BERR bitmap. RERAFHFEMRNEMG. BREARL
H “HRRE" NER&EBINE HETEHE.

WRRIBROHER, ATLUIE “GEFRIHER”  (identity test) FRXIH[ER Fi skt .
RNz AR BD, RET “BRBRME” IREMFRHL®E? EAHXHRWY
RUBERE. ELERBER—E (EFERHELHERL FSAN—DFEE
7 Ccontrol flow) 4332, TP H HLBEALITESE . Prefetching. caching 1 pipelining
F1 SRR~ E IR

7E operator= RN F THIEN (RHERBAE “REze” MH “ BRWE
ZA” ) H—AMBRTTELE, FHFTER copy and swap HER. XAMEARM “RE
TN HEXRER, FFUHEEAK 29 F4AURHA. Kb TEL—NME LB HH
operator= E ik, FILMEREEHLATFERH AT

class Widget {

void swap (Widget& rhs); / /3 H*this A rhs FIEHE; L& 29

}i

Widget& Widget::operator=(const Widget& rhs)

{
Widget temp (rhs); / /% rhs EEEWE—BEA BlI4O
swap (temp) ; //¥*this BAEM FR R GREIEAT .

return *this;

XA R —NEZH IR AL FESE: (1) X class 1 copy assignment 34E
RATHEME A BAY “LL by value FRIEZES” ; (2) UL by value HF AR RS ERK
—rEHEIA (AR 20) -

Widgets Widget::operator=(Widget rhs) //rhs BREENZEH—REH EI4O

{ //ERIXBR pass by value.
swap (rhs) ; ) / /¥*this BIBEEAE /BRI KEEE %

return *this;

Effective C++9 IR, B=IR
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2 MR A

AR BRI AT H—IRPHALR, Fl.
alil = aljl; / /¥EFER) B BRIRE

WR LM FHERNE XERNERUE. 5F:
*Px = *py; / /¥R E BIBYE

WR px M py BRI E—ARE, XHEERBRME. XEHEAHEH B RR
B, & “%4E” (aliasing) WRNER: PTig “HE” L “F UL EE
R G8S) EXME” . — R =R EBACEEE pointers B references Tii B I 18 H
Sk “ERBMMHRARMMNR” , ATHRXEFZLEEHE . EHFERAI
SRERAR—ANSABR, ENEEATFHEHIMRARBATREN “HE”7
H— base class ] reference B pointer A] LA$5 [i] —A> derived class X} %:

class Base { ... }:
class Derived: public Base { ....};

void doSomething(const Base& rb, //rb Ml*pd B A GEH LR F—X &R
: Derived* pd);

MBMEERK 13 MEK 14 HEE, REZAXNSRERRIR, T EH/RKT L
SEFTE “HEEHENS” 7 copy RAERA EFNAR. XMFL TIRMRERER
TR “BRMIEZEN”  (self-assignment-safe) , A EHSIMEL. RTTMENR
ZRETEERE MERTES AT REEEK class RAXHMD » THS
B “ESIEERBEREZ AR T 8 MFEBE . BRIRE—A class FIRRTF
—AMEEE R R B NEAIME (bitmap) -

class Bitmap { ... };
class Widget {

private:

Bitmap* pb; //¥ekt, FEIA— M heap LB HIXT R
}i

TR operator= LML, RE LEERSE, HARBEHANHARE
(ERARERTWZEY, ARIMMEATRENEE .

Widgets&
Widget: :operator=(const Widget& rhs) // AL 2MH operator= SEHMRRA.
{ :
delete pb; / /18 1EAF F 248059 bitmap,
pb = new Bitmap(*rhs.pb); / /48 rhs’s bitmap KIEIA (B .
return *this; /7 4K 10,

Effective C++H UK, BB =K
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6 SRS AXTR BT

MR BEARFERBERFERZ R, FRFEANRCEEHIFRK T, RETBREN
4 %% (polymorphic) base classes P§ FIHTH BN % & virtual, WRRE R I
AN ) (49 3% R 3 0 B /R 7E polymorphic base class P 75 B — ™ non-virtual H7# %0,
REER T A%, BHA derived classes ZEX RNi%EH & X — N EEATRE
non-virtual B3 (HALFRII R base class FTHIKED . BMERA HUFTHERE, HIR
HE, ALK S B, WHEEE “WREEFNEBCHEA—A, RiESSAFRE
B FEFBRRARRZ —. BARTE, £ 7 AAERAERK—MFBRE
#l, REELEHEEI RN —NEHK.

WiclE
B R ANEE T E XA AKTR I non-virtual BRi%L.

FRR 37 PBREFE N BRMENRESHE

Never redefine a function's inherited default parameter value.

RN — TG AL . VR LB APIRI R L virtual fI non-virtual FK 3.
SR B 58 XN AT SR non-virtual BREUKE £EIRAT (W& 36) , FTLIE
AT LA L2 2 A K S AHE BB T “4& — AN HEESB{EN virtual R¥” .

XMERT, AEKRLE bR BRETAK T virual BERNEHE
(dynamically bound) , TiRESHHEIEFSGHE (statically bound) -

BRAAREB? RERTAG T ER R OB ICH SR ENBEY E 6]
MER? (WTERERER, FRBU K, BEACNANHHRE, early
binding; WNAEYE XL JGWAYESE, late binding. ) BAEILIRATR—BISE ) Z hiki !

SR ETIERE AR (static type) , HRCERFPH AN TR AR,
BT class R AER:

7 /= RLHRJUTFEARE class

class Shape {

public:
enum ShapeColor { Red, Green, Blue };
/1 ETERELAER A 1%, AR A

virtual void draw(ShapeColor color = Red) const = 0;

Effective C++H LR B =R
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2 AR

FR07: RBSEAEFED virtual FTHIREL

Declare destructors virtual in polymorphic base classes.

B FBUET LG RFE), Bk, #®&it—/ TimeKeeper base class Fl—i&
derived classes fE AR ik, HHUESHSHE:

class TimeKeeper {
public:
TimeKeeper () ;
~TimeKeeper () ;

}i

class AtomicClock: public TimeKeeper { ... }; //B¥%F
class WaterClock: public TimeKeeper { ... }; /7 7K%d
class WristWatch: public TimeKeeper { ... }; / /BT

WEEP RBERF ARG, AEERLHBEUA RS, XEERAN
ATLLR T factory (T)) eR#, RPIIREFTRER — MB35 . Factory & “iRE
— base class ¥rét, TRMFIEMRLZ derived class FfH” -

TimeKeeper* getTimeKeeper () ; //RBI—ANEEE, fER—A
//TimeKeeper JRAEFMIZIASI TR

K factory EREHIIAE, ¥ getTimeReeper () iR [BIHIN R AL T heap.
WA T @B AEMRAAM A ER, B factory RELRFEIFNE AN HIE XM delete
HIREE:

TimeKeeper* ptk = getTimeKeeper () ; //M TimeKeeper SEAER
[ 1B EN R .
delete ptk; /7B, B RRRR .

%R 13 W “BPEF AT delete ZhE, FHA LEHFLFMERMM” , £XK
18 MR E| factory BEUHE DX WAME S CUE TR, 2 B 4 IR, (HIXE7E AR IK
B, BAKHARARMNENFHRIBREBHK—AEREFEH: AFEEFEE—
HHEMT T, TMREINEEERF AT,

i) B Y #E getTimeKeeper & Bl )5 4H#E 1 — 4 derived class X% (Fiim
AtomicClock) , TOIFR/XTRHNZ H— base class T8EF (HW—A TimeKeeper*§
&) WMBR, W H AT base class (TimeKeeper) 7 non-virtual ¥ EG#.

Effective C++H1 3ChR, 58 = /K
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5 43K 30: #EHI T # inlining i B B 5HS1

—ERFERIYLLS L, SERAX inlining £ REFARAKXCGITHZEmE) .
BMFEHE BN FE, inline i RIMVBBKIF LS SBFIMNIBTIT A (paging) , BK
B FHEFEEMN TP ZE (instruction cache hitrate) , UL FEREIX ST F g8 &
k.

A, WR inline BBAIAEIR D, HMIFESHX “REEE” Frr i
PRI RELLEE N “BRBCAAD B E /N . RE WL, H4 % inlining HASCAT AR
SEBAHIEAE (object code) MERMTRSHERFRE LT E!

A, inline REXGREBRM— N HE, TRBEIHS. XM IFT LIEamR
Hi, thuTCIBImiRH . Bamo7 K R BUE X T class XK A:

class Person {
public:

int age() const { return theAge; } //—/ Bt inline HRi:
//age BE T class & XHAA.

private:
int theAge;
}:
IXPER R BOE R R AR R R, 18453K 46 Ui friend B FTHE X F class A,
MBRERHE, EMREBEEM AN inline.

B A B inline 3R 2K FBUE R ZER & XA BTN BSR4 F inline. HIEIFRAER
max template (3K H<algorithm>) FEAIXFESLILE K.

template<typename T> / /BRI inline:
inline const T& std::max(const T& a, const T& b) //std: :max ZEH

{ return a <b ? b : a; } //FEF""inline"

“max 4 template” HH T —IHMELR: BATKI inline FHECA templates

BEEE T E XT3 HA. XHEEEERERF R LA function templates — 5& 45
R inline. XAGIRAEENTGATRESE, HEFAE—F.

Inline R HEAH —E B E T LXMW, B b A £ 508 B F 55 (build environments)
fEgmEL R HAT inlining, TR TH—A “REER” By “BRAREHAE
w”, mEBLASERN BB AT, FEBERET UEERBTA
inlining, /BB EFEMET NET CLI (Common Language Infrastructure; A 35iE
ESEMEHE) MIEEIE (managed environments) 8] 78334758 AX inlining. &
TIX R IE B 14t , ASRIEH . Inlining £ K HH C++ BFPEEFHITH.

Effective C++91 3SCUhR, S8 =R
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5 %K29: A “REEE” MBHRMEBK

FR29: A "‘RERE” MBHZ2ERN

Strive for exception-safe code.

RE x4 (Exception safety) HJ/LAEE WE, BEE, RN
STHRBZE], LELEHIHIRLES.

BRE A class FRRMFHE RERL GUI KB H, XA class HERA T2
BHE, FUEANERSE (mutex) fERFHRIEH (concurrency control) 2 MH:

class PrettyMenu {
public:

void changeBackground (std::istream& imgSrc); / /BB RERR

private: )
Mutex mutex; // B

Image* bglmage; // BRTEE R ES
int imageChanges; / /B R EMR B R
Yi

THEHRZ prettyMenu W) changeBackground A% —4~1] 3L HR.:

void PrettyMenu::changeBackground (std::istream& imgSrc)

{
lock (smutex) ; /BB ERE (MK 14

delete bgImage; / /HEIR I H L S B
++imageChanges; / 1B EGEE R
bgImage = new Image (imgSrc); /1 ZEFOEREG
unlock (&mutex) ; / /BRI E 28

M “REREW” BRAKE, INMREBE. “RERE” HPRINENH. ™
A EBEA RN

LREYIHEN, FTARFREENRES:

Rt MERTRR. DR EEMBIX— 5, B —E "newImage (imgSrc)" 7
HAEE, X unlock WHAMAARLIIT, TREFBIKEHCHFET.

RAVFEEBIR. WR "new Image (imgsrc)" WMIHRE, bgImage R —
AR EIA %, imageChanges O RN, MHEIHEH FHESB R
ZERBEXR, BEAFG—NAEER, IHEROEMER, LRSS EEK

Effective C++H 3R, B =&
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1 itAE R C+H+

. RMAFEA—NIESBRER —MKES, TUTRSE. AT EE CH,
PRBFINRE ZEIRES . FEHEBIEAHFTA

B C. RBIE C++ {HRLLC AFEA. X (blocks) . #EH) (statements) . Fikh
2% (preprocessor) « WEHIEAEA! (built-in data types) . 4 (arrays) .
B4t (pointers) 44k B C. WHHE C++ X ENBEL LA I RRE S
BH) C R (B4R 2 KRBT B3R 2 AN 5 — 8, 43 13 KRB RE
HEF , EHRELCH A C s TER, SRmETFUREE CESH
JRiBR: B BUR (templates) , ¥47 57 7 (exceptions) , #H E# (overloading)
Object-Oriented C++. X# iR C with Classes FTiFK[: classes (fU3EH
BRI HEE) , W% (encapsulation) . 2k C(inheritance) « £&
(polymorphism) . virtual ¥ (&Y E) HE. XS REMNRE
Tzt HFTE CH EMBEELRE.
Template C++, X C++ HIZ R4 (generic programming) 4y, tHEXE
BREF ALK B/DNERS . Template X% B 5 R DLRBEN C++, R
BTN P “HE template FEA” FIFREFFATR (IR 46 REIFH
template functions B I PrBh A RIEEH) . ELFr LT templates BRAIRK, B
R RFFHRIZEE (programming paradigm) , K EPTIHH template
metaprogramming (TMP, MMRITHEE) . 43K 48 TR H T — 8k, HER
JEAR R template Bt BA P IRET, KA ARLKIELXLEE, TMP X HNIR
b CH RGBT,
STL. STL £4" template f2/F 1, & LHMENE, HERFFERFHEN—1. X
7% 2% (containers) . %4838 Citerators) - &iZ (algorithms) LA R BRHXf £ (function
objects) MIMAFRAENEER G S, AT templates K2 FFFE th 7] LA A
MERE k. STLH BCFHRNBEHR, SRKE STL —BI/E, LM
MRy,

BHEXUMGES, DERAEMRIESUIRES 1, SBEBmWETUEX
PrifA kg, RERIRT. FlmE (R Clike) KA F pass-by-value
B H . pass-by-reference T3k, 1BZ4YRM C part of C++ #1F Object-Oriented C++,
BT A A B E X (userdefined ) ¥ X o B A A &R B & &,
pass-by-reference-to-const AEEF . &/ Template C++ B L futk, B AR IR

Effective C++ (IR, 5B =K
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5 SEW

7E Handle classes & &, R 44085 implementation pointer HU3 X5 41
. BEAE—KiHEN— g, T SEENATFRELAMMN
implementation ppinter )X/, #J&, implementation pointer #4444k (7E Handle
class MIXSFREA) . 5 — 5144 BC /8K K implementation object, BT LAURHBE 5
SHEENESE RHEEIBRBEME) TiRKBSFE, LLKAEB bad_alloc H
% (RTEAR) KW REME.

ZF Interface classes, I TENREARR virtual, BT EURGA S IKERERH
fHH—AN ARk (indirect jump) FRA (ML4&EK 7) . 51 Interface class R4 M)
St AN & —A vptr (virtual table pointer, FRRWLA&RK 7) , XA REFTRES
MBS ST FEHAEHRE—ERBRTFXANNRBRT Interface class ZIMEE
A HoAth virtual 6 EORIE .

BJE, A Handle classes 5 Interface classes, — EL[ii 2 inline SR ## LEH
KARVEN . 43K 30 R A4 R EAMAN T4 inlined 2420 (RHASH) BT X
SCfEA, 1B Handle classes F1 Interface classes iF 325 B4 % v+ FB SR Bk SE 3R 48 15
R AL

R, R R hETHSMRAEARE R Handle classes Fl Interface classes,

KREERSR. Vitval BERBHERBAD? RIFSLBEFACIINAX?
IR RIE, BAREEDT. ) RERS R AR ERER. BERFK
JE it #29 {# F Handle classes 1 Interface classes LASKSEERASH B Uit X H & P 4y
kAT, TAENIBEEEN/BRKNEREFEKRUET classes ZEKMHEE
M2 F AR, 3 LR % 2 (concrete classes) ¥ ¥t Handle classes 1 Interface

classes.
Hic{E

B S C‘GIFRERRML BB E. METEAR, REHREKFE XK.
T AR BB F B R Handle classes #1 Interface classes.

m PR CHNIZ “ss2 BUE A (full and declaration-only forms) K
BRELE . XMHERRREY K templates #IER .

Effective C++ SUhR, B =R
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8 52 new F delete

FAL” WIHLE LI, BATURSRB-NREESFAOEH . BAURSERESF
BB BT EERG . D RWRAE SRS AP R R

BFAL (alignment) IX—REART, EFLAAEARF PR HAbSy PR R T 42
FRAMH R HAFEESTRA NV RENERS. 5 MERRBE
YRR E BRI, KR T RSN RIMISIE. —B 5 REWIRFELER A
REEGE.

R xRV ER ! RERFRRCLETNHAFEEERETHRZERR
7 (enable debugging) FIETIRA (logging) . BN K — FHRMILGRFR I, B
ATRERR L ER BATHEE new Ml delete MIRE . WE & ELEA R MATLUEA
HIEBAFHONFEHER. MEFECIRAROBEF RSV AN SER G, VR
—FBEMMMEEREE (relink) . B, HERBIIESEETEN.

B—AEE R TR (open source) FUHFHIAFEEE. BN TE¥E
AT, HRELATFEHRR . Boost F/FEE (4K 55) B Pool B2XH — A4
%, ENTEELY “AEAR/PMIXNE” BEFHY. FE C+ BE BFEEF
BLARR A, #5% RN R R /D BT B A FR AR IR, (e AR B A R
fr% e, &BEEM- - HES NERMRIAY . EERE LEFES, DR
@ E. BMERERHEE M EHCH news Al deletes, H —EHFBIFEHRAH
AR E TS BHENMAT CEfARX S “JLPATHEE” M “RETRE” B
1R BBFRZNER. FAMAXE—NET, TR1 (KK 54) IFHREE
R F &ML, REGER.

ALKWEBLE, THRANTE “2RLEMN” R “class TERH” Eik L58%
BBRE M new M delete. HMELMIT 2, ERATERM—EHE.

B ATKRNEAER (MR .

B A TREHSHAERFZERRITHER (WATHR) .
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5]

containment, see composition

continue, delete and 62

control over data members’
accessibility 95

convenience functions 100

Conversion library, in Boost 270

conversions, type, see type conversions

copies, partial 58

copy assignment operator 5

code in copy constructor and 60
derived classes and 60

copy constructors
default definition 35
derived classes and 60
generalized 219
how used 5
implicitly generated 34
pass-by-value and 6
copy-and-swap 131
assignment and 56
exception-safe code and 132
copying
base class parts 59
behavior, resource management
and 66-69
functions, the 57
objects 57-60
correctness
designing interfaces for 78-83
testing and, Boost support 272
corresponding forms of new and
delete 73-75
corrupt data structures, exception-safe
code and 127
cows, coming home 139
crimes against English 39, 204
cross-DLL problem 82
CRTP 246
C-style casts 116
ctor 8

curiously recurring template pattern 246

)
dangling handies 126
Dashtinezhad, Sasan xix

data members
adding, copying functions and 58
control over accessibility 95
protected 97
static, initialization of 242
why private 94-98
data structures
exception-safe code and 127
in Boost 272

Davis, Tony xviit

deadly MI diamond 193
debuggers
#define and 13
inline functions and 139
declarations 3
inline functions 135
replacing definitions 143
static const integral members 14
default constructors 4
construction with arguments vs. 114
implicitly generated 34
default implementations
for virtual functions, danger of 163-167
of copy constructor 35
of operator= 35
default initialization, unintended 59
default parameters 180-183
impact if changed 183
static binding of 182
#define
debuggers and 13
disadvantages of 13, 16
vs. const 13-14
vs. inline functions 16-17
definitions 4
classes 4
deliberate ormission of 38
functions 4

implicitly generated functions 35
objects 4

pure virtual functions 162, 166~167
replacing with declarations 143
static class members 242
static const integral members 14
templates 4
variable, postponing 113-116
delete
see also operator delete
forms of 73-75
operator delete and 73
relationship to destructors 73
usage problem scenarios 62
delete [}, std::auto_ptr and tri:shared_ptr
and 65 -
deleters
std::auto_ptr and 68
tri:shared_ptr and 68, 81-83
Delphi 97
Dement, Willlam 150
dependencies, compilation 140-148
dependent names 204
dereferencing a null pointer, undefined
behavior of 6
derived classes
copy assignment operators and 60
copy constructors and 60
hiding names in base classes 263
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ik

MBELZEFR T XREEE ., numDigits RBMB LR std::size t (int), HH
R “XRBIRB A int FIREI—A std::isize t” o CH WELEXNEHE
SR RERBRIREIRE, AdABRERERMMAELK TS, ZHLEH
#Hah.

EX (definition) RS RIBULHRFSE —LHE B TRTYA T . MXEMm
) EXARFERANNTRBRRANFHRHAL. X function BY function template [T
=, EMRRA T IO A . X class B class template 15 » & XRFIHENII KR :

int x; / /BB E XA

std::size t numDigits(int number) / /R e X

{ / / SRR BUR PIE S EI BT
std::size t digitsSoFar = 1; / /BRI BGRE] 2, HAIBORME 3.

while ((number /= 10) != 0) ++digitsSoFar;
return digitsSoFar;

}

class Widget { / /class HI5E XX
public:

Widget () ;
~Widget () ;

}i

template<typename T> / /template FI5E X3\
class GraphNode {
public:

GraphNode () ;

~GraphNode () ;

¥IgGAL Cnitialization) 7 “4AFHEYME” M. STHF BE XERBNE
T, YIStk B R BAT - FTiE default ¥33 BB BOR — N 0T 4 18 F i AL A S5
2%, IHAWERBEREESH, EARESANSEHEHRAE:
class A {
public:
AQ); / / default ¥ BB %X
}:
class B {
public:
explicit B(int x = 0, bool b = true); //default ViR,
}i //%TF "explicit", WEATER

Effective C++H1 U8, =/
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Templates & # WBPE TLMHH, BAC—HEMEH, mESHTHERNR
W, FEMEEKHART. (ZHZHARUA GO, Ko BT
FEEEIA AT template ABL. RASwIFHTRAILELERE K. O

Template f) A IRALY inlining K. WRIRIEFES — template THRIAAFH
R I template EL IR H4 3 i B8 AR 3% inlined, K5 template FHHY inline; iX
PR IR std: imax [RUBHER . (BWRIRER template B EBEREH LI
F- AN HEER inlined, BMNiZB AKX template FHH A inline (Aik BAEE
) . Inlining WERE, RALBERTHELEZBIFELR THHARPLEEE.
RE2R1T inlining W73 RIFIEIK GX3T template VEZEHF R EE, LEK 4) ,
BEFEHMAA, BEETR.

BMAELRAVEL R “inline BRABIE, MiIFH/AIMLIER” FINEE. KD %
FRELF AL EIR BIWHFHEFBET) KR inlining, TIHHX virtual
B (BRIERBFRLFN) UL inlining FZX . RARLSHRET, BA
virtual BBk “%f5, HIZTHAHERABNRE” » M inline WK “HAT
B, iR AR A BRI A o R IES A %A WA R
PRBUIR A TR ENHEL S R PAK inlining.

REBREEREEAERRE: —EELE{L inline )RR T EE inline,
BRTHROBERE, TERRTHIFR. EBNRAXSHHRIFRRMLT —MiEW
EA): MBENTEERERKES inline 14, SB/HR—PEHEER (NMELHKS53) .

HRHE B R IFHE ER inlining TN RS, TR TTREN XK KR
Ak, BA00F, MERFERREA inline REEHLE, FHRIFHEF LA HHL
AR —A outlined BBUAE. G IFRWA LR E — MR F LR B
Boe? SRR, GiFEEEE ARl R SR E TTHEAT #IH A 7 S inlining,
IXBBEXT inline 2K ¥ A1 A VT 6B inlined, HTATEEASHE inlined, B TZARK
LT

inline void f(

(...} //BE%IFRAEE inline “XF £ FIEA"
void ( * pf ) () =

£; //pfigl £

)
)

1y J JXABF inlined, BT R — M ER VAR,
pE(); ) AR infined, B EBI BAEGREHER.

Effective C++5 SRR, B =)
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1 42K 03: RuTEE{EH const

class CTextBlock {
public:

std::size t length() const;
private:
char* pText;

mutable std::size t textlength; / 11X AR TR R
mutable bool lengthIsvalid; //EEER, BMEE

}i / /const F 53 ERELA -
std::size t CTextBlock::length() const

{
if (!lengthIsvalid) {

textLength = std::strlen(pText); //BRTE, WTLLXHE,
lengthIsvValid = true; / /A LLIXAE

}
return textLength;

}
£ const F non-const KRR P BEES

%tF “bitwise-constness FERFTER” M, mutable RAMRRINE, HEA
et T 1Y const HHEMRER .. ENMIF, R TextBlock (F1 CTextBlock) W
# operator[] ANB R IR [Bl—4 reference 16 R FEF®FF, HUTIAFEE (bounds
checking) . FiZVi 5B (logged access info.) « HEAFEHHITHETEHRLE .
P XL F AR const fl non-const operator[] 1, SERXHHEY (HH
NERK LA —A “KBEFATIN” KBRM inline BE— R&K 30) :

class TextBlock {
public:

const char& operator|[] (std::size_t position) const

{

//AFRE (bounds checking)
/ /B CEHE V) (log access data)
/ ISR BAEERM: (verify data integrity)

return text([position];
}

char& operator(] (std::size t position)

{
/ /iR R% (bounds checking)
/ /EACHIEVIH (log access data)
... / IRREIRTEREN: (verify data integrity)
return text[position];
}
private:
std::string text;
}i

Effective C++7 3ChR, B8 =R






OEBPS/Image00266.png
And in memory of Persephone.
1995-2004






OEBPS/Image00068.png
7 43 47. EHH traits classes FRMLRIEE

template<typename IterT, typename DistT> //RHEACBRHBIHESN q AL,
void advance (IterT& iter, DistT d); /7R d < o MM EBE.

W& E advance HEM iter += aFifE, BHREARTULSRE LR, FHHR
H random access (BERLUTR)) BB A S +=34E. THXTHAMB A AEBKE
EREEFFE, advance AR EHEAT ++ 8L --, HdK.

B, RAILERE STL %L (categories) THE? WAR, iLEATR—
VWRIREIER. STL 348 5 FERB0E, M TEAIRFRBRIE. dnput ISAEER
BEMETBs, —k—5, B RAER (RRRS) ENFENARA, AR
B—. EATEGE MBS IES (read pointer) ; C++ BIFEFK
istream iterators RIX—4rRHAE. Output IEARBIBH AR, B—U H b5
ENRREBs, —XK—%, FFRAREEMRERAE, THRRRS K.
BT 15 R4 H SRR B R4 (write pointer) ; ostream iterators ZX—4
KEE . ZRBHIBMIFBNERBES L. B TXHEHAREES, MWAR
RERTHEHFEDRE K, HUBEMNRES “ —KERIEFHZE” (onepass

algorithms) .

BB R R KRR forward A0S X R AEE AT LURRTIR B FP 2
KEraenS— 4%, MATUERERARY — KU L. XEFEMNTHITTZ
W B (multi-pass algorithms) o STL FHARIEHLH [ linked list, EFEEF
EH GBELHR slist) , MBARXMERIERERRERBT foward EKE. 18
A TR1 hashed 2588 (W43 54) METTRERIX—4 3. (. XBRE “WRe”
FIE 4 hashed ZF 2% KRR AT 0 B [ tH AT A XU, HXRFSEBARA. D

Bidirectional EACRY E— MY EBAEKR: R T A AmET#Es), BaTLla s
#3h. STL i 1ist BAABSHMB TX— 2%, set, multiset, map Fl multimap fJi%
R|BFRIX—5 K.

BEBRNMIERBLGE random access 54088 . XA L —ANHREh
FERRH T E T B USAT “ERBEAR” , HREE W L BE A 3 AT ek
JEBRERAT B B B XA R IR RIS HA, HA L AT, B4 random access
BARBERURE R s uise, TR EREH B random access i&
RBER. vector, deque fl string IRELHNEABMEX—2K.

FFIX 5 A, CrHRMERTFES HIRMEEBIIEIRSH (tag struct) HIEL
ik
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4 Bt 5FH

AR, BH class EXRMELTERART BN, HARm, ZF/ 0 LUREHFTH
classes, {H derived classes oYL ) base class HH R (B private) A, TEW
Bl "PRHLAE HEMRRRE G4 . WA —ERK 7 BT, JFIETE classes ERHL
i B 3R 4E 4 base classes.

Wi

B A& non-member non-friend FA%UE #: member FREL. XEEAMFT LA, B
B (packaging flexibility) FHLEEH 7o k.

KM 24: EFBSYETARRKR, HHUXKH

non-member R

Declare non-member functions when type conversions should apply to all parameters.

#HAESEDRIT, 4 classes TFHFRALBBERET RN ERE. URXEM
W HBIAh, BeE MBS RS EE R R . BIRARERIE— class FIRRIAAE
¥, RFEEH “BARER” ATEELTEANEE. W, B CH+ AEM int
Z double HIHM KRB AREGHE, TELL C+ WEM double £ int HIHHRA AHL.
B RIRX LR Rational class:

class Rational ({
public:
Rational (int numerator = 0, / /PG R BZIEAA explicit;
int denominator = 1); // fti% int-to-Rational B\t .
int numerator() const; //5+F (numerator) #1438} (denominator)
int denominator() const; / /0518 B (accessors) —WL%&#K 22,

private:

}:

FRZFERSEEWME. REZE, BHRAHEREEZH member FH .
non-member 5 ¥, B A #5915 i non-member friend FFCR LI E AN RHTELSE & UFIR,
BRI AR T 0 S . URANEH BT Rational class X, BHILR
B AR A% FE Rational class P M BEE I operator*. &3k 23 WA REHEHME
3K, KR BUBGHAK class RE R S E5E AN RTFUEEFE, EiLRICETBAE—

Effective C++H1 3R, 5 =R
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6 %K 36: HAREF & LA KK non-virtual B3 179

it pB YAF I non-virtual FR¥KER B BT E XAIMRA, BIfF pigm—AKE Y “B
FREZ class” MIXTH, —Apl.

B5—77H, virtual REFHRZHELHE (dynamically bound, W&EK 37) , B
EMAZZA B2 7. R nf £ virtual K, AN ie£ET pB 2 pp WH nf,
#HEFBAM p::nf, EH pB A pD HIEFRHIEE —HRAN b HIXH.

WMRIRIELELRE class D H EFi g X4k A& B class B ¥ non-virtual &% mf, D X%
MR LHEHI RO —BUITR. EHAE, 2 nt #HH, £ D3t
SEIRERILL BB DHATH: REFEAENR AR, MET “RREHRZIE
7 “HIK A KA., References L& BILMIEH — B IEBE T2

ERARLSE EHTE. RUOEFREERENEBREZHMNES OT “4
AEHE LA ATIRE non-virtual B ” XEFE) . RVFBEAHRRSE .

%K 32 B4ULE, FTIE public AR is-a (B—F) IR, 5K 34 W

BRK AT class WA —A non-virtual EE LK% class BB P AW

(invariant), # % 245 7 £ (specialization) . 2 RARKFIX B AN S HEIT TR A classes
B0 p L X non-virtual i R B B: :mf B L, {4

® ERT BXMERNE—4H, WEAT DR, EAEN DHRHLE—/ BXHR:

B B derived classes — SEL kA& me B3E OMEI, KK nf £ B BJ—4 non-virtual
KA.

e, MR BEFE N me, HURIHEHAFE. MBEDEAVETRME 8
ARK nt, HFEAMPEF— BRHR—FAEZ LU —EMLTEH B FHRELH
mf SEEHE, M4 “BA DEE—4B” MANE. BRI D BAi%LL public =,
47K B. H—HH, WHE D EKLIALL public HR4k& B, HHAWR DEFEEST
BYE BARM nt, B4 mf MEES B REUY “AEHBRERERE” MK, BT
RIXHE mf MIZEHA virtual B B85, MRS DEMNE 4B, HAWR mf
HHh B RBUE “AREMERBHRNE” MR, B2 oFEAFTEEFHE U nf, WA
MR ZZRIX M

AW, SREFMAR.: EAHETHRZELRTE X — MR RE
non-virtual ¥,
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X, EHREELMSE BB T LUIE 4 Person, HE WA KIIE A rerson X
REEKRRE? miESRBXTE B MM —IMNERE R M class & XX . 2R 171 21 R class
EXKTUEGEMAFTIE LA E, HRiFSNTHIEESE LD A?

B 7E Smalltalk, Jave 36T LIFAFE, FAHHBOLBMETE LS
B, gmiFEsg N EBERS—MeE (FIUERZEN S #H. 2R EN%
ER BRI T

int main ()

{

int x; //EX—A int
Person* p; //EX—N 84 Person SR

XHRWEEEN c++ R, FIUMREBETLLA It “HX L4 H B
F—AMEHEE” MR, &% person RATATLUXAEM: 3 Person 48 NFH
classes, — AN RF|HED, F—AMAFERZED. WRATLROBA B
implementation class BX 4 & Personimpl, Person ¥ XWiF:

$include <string> /AR R A AN AR B 5.
#include <memory> //MJIAT trl::shared ptrifi&N; #J5.

class PersonImpl; //Person SEHEKFTE S,

class Date; //Person 0O HZEIN classes FIRTE A .
class Address;

class Person {
public:
Person (const std::string& name, const Date& birthday,
const Address& addr);
std::string name() const;
std::string birthDate() const;
std::string address() const;

private:

std::trl::shared ptr<PersonImpl> pImpl; //#&%l, &M ELIY):
}i / /std::trl::shared ptr A4 13.

#FiX B , main class(Person) R A& — AN FEE R GX B AF M trl::shared ptr,
WK 13) , BIHEEIHE (PersonImpl) o XA H #FR A pimpl idiom (pimpl

Effective C++ U B =R






OEBPS/Image00259.png
88 4 it 5

ool A, RN R EIT A derived class W57 HIARLeA L RSB Y E
BT, LB T base class X% XEAREAILARIF, FEHRIER base class 1
HREEITE. BXLFENSRRBER. BERRE 4 classes L TE, Bk
B ERE DR

class Window {
public:

std::string name() const; / /R EIE 025K

virtual void display() const; /I BREONEAR
}i

class WindowWithScrollBars: public Window {
public:

virtual void display() const;
}:

B Wwindow X REWH — NG, VRATLUEIE name REEEE. FTEH DHEW
&R, WRATLLEIE display BRESERE . display B4 virtual E¥, XEERI S E
i base class window X % i) 7R 77 U1 4270 i 5% ¥ windowWi thScrol1Bars 3 8 i B 7R
FHAARE (R4 34 F1%K 36) .

BEBRGFEENREITONEOLK, RERRETFO. THEAMHIRRE:

void printNameAndDisplay (Window w) /I RIEH SETEEE.
{ .

std::cout << w.name();
w.display();
}

MR A LRREIHATLE 4 WwindowWithScrollBars MR, EREMFLHRE?
WindowWithScrollBars wwsb;
printNameAndDisplay (wwsb) ;

B, S8 wBHERR— window S8, & passed by value, FiZBE? i
R wwsb “Z BT LLR A windowWithScrollBars W8 ” WA IHLE BEHLSBYIR.
& printNameAndDisplay RN RN RERIIRMM RIBEARMT ARE, ¥ v wig—
A window X B (B A H KA R window) . H LFE printNameAndDisplay M FH display
THH KB R window: :display, #AL R WindowWithScrollBars: :displays.

Effective C++ XX hR, E=IR
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Fix

B Boost &MEL, ARR—AMEE (hitp:/boostorg) , RAATHEE. RBEH. #
EIFHH C++ FEIFFE. KEH TRI HLAER UL Boost I TE ARl . 7EgmE3R)
BT C++ BFEPEAN TR 2], ML I TR THEHNTFRARTE,
Boost M35 A BB 55— N2 B s, Boost 4L TR1 EELHIARF, ALl
HAETHRE.
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B

T IB MR IR

Item Mappings Between Second and Third Editions

(Effective C++) H=IRMERIKE R BEFEAE, REZNREES
THEFHER. BTRABRKEREFETHE R, AdEaUESud #E UM
AT BB, T IR T S T RRARKA S BT = 4R R, T H sl
R AR R 5 T PRI T

AT RAEFTFIR RS BIRX N, NESCERIN M. B8 &K 39 “@%7E
SRR PR TR RSB B =RFR 27, FFRTHFHICFH
. ARG TR TAREK 18 “B ik class O EHEH/ML” - X5
HKUEBELERE, MRRHEAFTRHH class f) non-public F4, © ¥ MiZHR
1R non-members. 3 =FRPMEE ML ILHEFEHAR GERZD KEHAME,
FHEE AR K 18 X = RAIFRR 23, REXFAAN KRR FME—ILE R
HEEMnER.
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¥ xi

TR PRl E SRR Al

character TR FIT

~child class % it

*class E3 £

“class template R AU
client E3A : E3a
code R B
compatible W S
compile time EEZi Ea]
compiler %% 4 s
component B s
composition £ EE
concrete EEY EET
concurrent IR 1T
configuration [ RS
connection B i iR
constraint EEREI EEACED)
construct HafE 1
container Bl A

*const (C++ KRBT, R constant)
constant i dit B
constructor 35 R 3 EEEN

*copy (i) # FEH -
copy (%iil) ETNEES ChaNES
create g B4 - R - R
custom 5 FI - EIE
data Kol FR
database EH FoRH
data member R i EIEET
data structure B ity FORHsH
debug LY EEH
debugger R A% EE
declaration GGZEN EEES
default £ B
definition EREN E
delegate ES Ed
dereference R (WBH) HRHE

“derived class RAER R
design pattern BB ESiEN
destroy EES Eired
destructor CRCEES A0
directive TR Fizked
document EEE] 2Zf
dynamic binding hAYsE BYRERS
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6 A SH xR BT

ML FTH HEME HE/ classes KA “virtual 467K ”

class File { ... };
class InputFile: virtual public File { ... };

class OutputFile: virtual public File { ... };

class IOFile: public InputFile,
public OutputFile
... )

CH ERFERS NS EHREAER, HEWH
MINAEBRIEEE, RAEHE classes IR class templates, ZFF5THI R basic _ios,

basic_istream, basic_ostreamfﬂ basic_iostream, MAEX B File, InputFile,
OutputFile fl TOFile.

MIEHIT BB SE, public &N XS £ virtual, IR XREME——PMRA,
MBI, AT{THH R 2SR {E H public 4674, &S virtual public 88%& . {HEZ, B
W, EHREFARM MR, ABRMRBRNBEATRESR, HFH[LMBHEE
TFRERSE, MEERRE: FH virual 2ARHBLE classes P FIXT R AR

FH non-virtual 4% K1 558 AT 14AF K, V5 virtual base classes IR AR, BH
i) non-virtual base classes FIX REBEHER. HHAYHERERFRMS, BEX
EAREE. R84 virtual 264 AT .

virtual kA& IR AE QFEH AL . AL “virtual base classes #1840 7 BIFLN
EEAZ non-virtual bases 1511 4 B 2% BA HM - virtual base V)84 TTAE R B 48K
ERPHIBRIRE (most derived) class 157, X7~ (1) classes IR B virtual bases
MEEVIEL, LFAMHE virtual bases—— AR AL bases FEELZE, (2) H—H
Fi1 derived class IAGREAK RS, T LMAIEH virtual bases (R iR EHEHA)E)
RV T AE .

X} virtual base classes (FFH 4T3t virtual 4k3) FIBEREHE. F—, F&
EAREH virtual bases. V& i&# F non-virtual 4k4&. £, WRRUIFEH virtual
base classes, RAJFEBAEIL PR BEEHE . X2 —RHEHEAFHLOXL classes 5 L
FIRIHAL (IR T REREE T . Java M1 NET [ Interfaces HEEE,
EEFLHHBEAET C++ 1 virtual base classes, 1 H AR RFEHETEE.

BAELEATEE FEXPHEXREE “ A7 #) C++ Interface class (M43 31) :

Effective C++m 3ChR, % =R
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2 %K 06: HAEMAMIES AFERNRE, RRVIHHIBE

WEBREPERBERFHETHRA(TAREGFE, ERAEMNHE R,
HEW copy M REH copy assignment BAEFF 580 private B AT BAAp 2], HAR
7E HomeForSale H &, MRAE—NEI14 THHIL copying SIETT % 11 1 base class
XA base class FEH; R 8

class Uncopyable {

protected: /7 S derived X R HiE FATHY
Uncopyable () {}

~Uncopyable() { }

private:
Uncopyable (const Uncopyables&) ; //{BBHIE copying
Uncopyable& operator=(const Uncopyableé&);

}:
Ji3RBEIE HomeForsale Xt &85 HE 11, BAIME—FEMFIBZL A Uncopyable:

class HomeForSale: private Uncopyable { / /class AN R
... / / copy ¥ REEL
bs / / copy assign. BAFTF
X478, B REFM A—E £ 2 member L friend BB —3 A N
HomeForSale X%, X ERELER— copy 5 EEAM—4 copy assignment #
VEf%, THIEMNZER 12 Frik, SR “HERERR” SZ R AAH base class
BRI St 3E, BRELiA &g iR asinds, Y3 base class 138 LR ER private.

Uncopyable class #SZELAIE ABCA MY, SEA—EH U public 2R E (W&
#X 32 139) , LK Uncopyable KIATHIBREA —E B R virtual (ALK 7) %%
Uncopyable A& ¥R, EIAFA &K 39 ik empty base class optimization ¥t
. HETE B EBH base class, FWMAAXBEARTRIML EAA (FE: B
AR ] RE T B A A class) (ZEHANLK40) , MBEHAE N <ME
1l empty base class optimization (FFV L& 39) . B H KT LA RBSIX £ 4,
P& EHEAREEAE A Uncopyable, ERABRAR “T™&” FAKMEEY EHE(E. BT
LI Boost (W.£&#k 55) RUERIMRA, HA class B4 noncopyable, RANEARH
BRIk, BRABAAHLHE S R

Wi {E
B AREIGER B3 (B A) REPLEE, TGN R REE WA private 3+ H.
AP, 8% Uncopyable IXFEH base class #32 —Fh k.
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4 &3 18: LBOESBPIEREN, FHBERA

bR —BE” EnEEE O R, STL ARMED 40— (BRTERTEH—FO ,
XECMEERHBEER. plnEg STL ZREBE LN size AR, B2
HFFRAZEEUNARNE L LS SIS LR Java, B RFRE N HAM A 1ength
property, %f strings f# 8] length method, Wikt Lists {f size method; NET H—
BIREL, 3 Arrays B4 property %5 Length, ¥ ArrayLists B4~ property %4 Count.
FHIFRARSUNESTFRIFE (integrated development environments, IDEs) HE4#iX
BA—BHEBSAEE, BMNST. AT RA RGO LR
BH5FWM, BREEM— IDE 7 Use L.

FABEONREREF STEBMELSEE, REHEF “FERER” HE,
EAZ RS S ICMIBGSE. FlngK 13 FAT 1 factory R, EIRE—E
ﬁ‘fg'rﬁﬂ Investment %%%§W%—4\f¢§ﬁmﬁ§

Investment* createlnvestment(); /IR B%K 13; AREHERSH.

%ﬁ%ﬁﬁlﬁﬁ, createInvestment ﬁ@m%ﬁ%%ﬂz‘ﬁwm%, @%BE’)%E
TRAEPHERNIE: RERRRISE, SMBRA—NMesHET— K.

%3 13 RPEF S WAR createlnvestment FIREMERAMET — M RERET W
auto ptr B trl::shared ptr N, HTIH delete FHEMEL TR . HI—F/E
R E AN WRRE, B MR RMRERSEIA, 4 factory &
BR[| — A4 BE TR

std::trl::shared ptr<Investment> createlnvestment();

XEER ERBE P HEREFE#E T4 trl::shared ptr W, JLFHEBTEIL
RIBRJEHE Investment MR (BEABHEMEMN) KaJHEH.

SEfR Lk, R trl::shared ptr iHEDRHEBUBLE—XKBE IR T REREME
IR, RAISWE&F 14 S, trl: :shared ptr ARG UE IR MR TE R EE
— AR R (BT MR SE, "deleter") 48 THEAEIEE B L (auto ptr MEEH
IXFPRET) .

R class Wit HEWIFILE “ M createTnvestment B Investment* F54H” MIE

FUR R AE RS — AN getRidOfInvestment HIBRE, MAREEAEEH LahJ)

(f#H gelete) . EHFE-MEANFRBESA —AZPHERAOAT, ZHERE “©F
FRE RN BETHIEG” (EMEBE delete H# getRidofInvestment) .
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ﬁ% “&/ET” ) o

R BRI RERE S, BAZK 13 iU S EERE, Wk
K 14 BRAT Lock class fEh—Fh “BHREF 8B R 1

void PrettyMenu: :changeBackground (std::istream& imgSrc)

{

Lock ml (&mutex) ; /1R BEEK 14: TEOLRBHHECHEERIN
delete bglmage;

++imageChanges;
bgImage = new Image (imgSrc);

KF “REFEFHEAL” (resource management classes) 1 Lock #F, —MEkEMEH
B, ENAEEREEE. REF AEFERAA unlock TRARG? FA—KEH
RN RIX 2P BORBERREREFNE, EAHEN&ED, MH—BEHFR%
%, BRERSBED.

EFFEMRMERE, RERMNTULHBREBEHBIRT . HRRNFEM
AR, ERERMNGEBRFEZ A, VAEEN — LR RE ERMARE.

FHEZLEY (Exception-safe functions) AT =AMRIFZ —:

EX&KE: WRAREERY, BFANEAEUNRARBETYIRET. &F
TN R BB LS ETIRIR, AEXNREBLET—FHATIE —BHRES
(BT E K class YRFMMALEREHL) . RMEFHIAIRE (exact
state) BHARA TR . 2240007, BATTLIES changeBackground F18— B
FEBEMWHE, PrettyMenu MR FUMLFERERER, BWESCHAEES
REHRER, HE/TETH—FEL. WREE, M0I1RHL508H
FA A RBUBM AN T RERREMA.

BMARIE: WRFPEEME, BARENEE. FRXRERRERH XA

. mRRBERT, RETLEI, WRBHRW, BEFLEEE HAHRE
ZHI” BRE.
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template<typename T> / /79 helper template
const Rational<T> doMultiply{const Rational<T>& lhs,

const Rational<T>& rhs);

template<typename T>
class Rational {
public:

friend
const Rational<T> operator* (const Rational<T>& lhs,
const Rational<T>& rhs)
{ return doMultiply(lhs, rhs); } /74 friend V& helper

}i

WL GRS LM E2RIEIRIEHE template E)\(ﬁfﬁﬁ%iﬁw » FTUAMRERF
BRI E X doMultiply (—H43K 30 BT S, IXAEH templates AT JEE R
inline AT[) , FHERBIXFE:

template<typename T> . /1 EHVE,

const Rational<T> doMultiply(const Raticnal<T>& lhs, //7EL3CEHENX
const Rational<T>& rhs)  //helper template
{
return Rational<T>{lhs.numerator() * rhs.numerator(),
‘lhs.denominator() * rhs.denominator()):

YEH—A template, doMultiply UAAXHFRERRE, HEHITUREFE,
B R operator* WA, T operator* X TR A REEME! & F L operator* X
BT RYUEHEIFBREFIRA, BRPEA Rational WREBHER, RETHXH
I BAEL— N EAMH doMultiply template RIUME, TEREFRIFiEEIME. hE
HRINZ A, ARG?

Wic

B OERATHE A class template, T'EATIREEZ “ 5k template AH3SHY” B
AR BARBEE i, HEBEEEE Y “class template PIHE
) friend BE¥” .

FFR 47 . E{FERB traits classes TRIME RIS

Use traits classes for information about types.

STL FE/H “AURMER. BARB/HHEL” i templates R, BHEHRE
+ T At templates, L —4% K advance, FREEN LR BRI EN S EERE:
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OEBPS/Image00062.png
8 43K 50: T ## new F delete BB BHFBTHL

static const int signature = OxDEADBEEF;
typedef unsigned char Byte;

| XBRESEAE T/ VR, T '
void* operator new(std::size t size) throw(std::bad alloc)
{

using namespace std;
size t realSize = size + 2 * sizeof(int);  //HIK/, {EREW
/1 BENHA signatures.

void* pMem = malloc (realSize); / /AR malloc BUB R FE.
if (!pMem) throw bad alloc();

/ /4% signature BN\ AFFIIRATBIE MR G BUE.

* (static_cast<int*>(pMem)) = signature;

* (reinterpret_cast<int*>(static cast<Byte*>(pMem)
+realSize-sizeof (int))) = signature;

/ /iR, FRRRAI T signature 7 JE AT E.

return static_cast<Byte*>(pMem) + sizeof (int);

XA operator new HIt s EBIET EEA T 5 XM Bk BB BT N 2 H & 1
“URFE C++ HUAE” HISEE. BAMBIF, %351 3HTH operator news # XA &
—AMEH, REEAEA new-handling R¥, XEHKE. ATHK 51 MEE(]
HWPMTE, BTRUX)LERE B2 .. RIAEREEET I HEBMP K M.
FAL Calignment) .

WE BN LR ZH (computer architectures) TSR 5 BV RUAESRE 1)
At E . Fline A L BRI HbE B AR 4 58 (four-byte aligned)
doubles Byt 4R R 8 154k (eight-byte aligned) . WNRBAFITIXANAREM,
THRSBBITHEMERE . FEREREHILEEE, BERL4EE, MEREERNE
FAL A RBHE, FREBERE. FIW Intel x86 ERLH LI doubles AIHK
X5 FAEAT byte 5, BUIRT R 8-byte F i, HijHMEHESRITE.

EERMNBEIXTEEF, FA (alignment) BXEK, BAH C++ BRFH
operator news iR [Bl FIFE & #A B XA F (BRTFHEFERE) . malloc ETEX
FERESR T THE, B4 operatornew B[E—4M8 B malloc HfEEH R LZ 2K A&
il k& operator new HEIFFRREI—FH malloc KTRE, TRERE—EH
malloc HARB— int K/HTEH . WARBRIEENZS! MRAZ wIFH
operator new {2 EZREUZ LA — A double BT IR F (MR EATE A operator
new[], JTGEHKAELE doubles), TIRA I —H“ ints X 4 bytes . doubles #J0 8-byte

Effective C++™1 3ChR, B = /R
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ol

Gottman, Richard Weeks, Valentin Bonnard, Jun He, Tim King, Don Maier, Ted Hill,
Mark Harrison, Michael Rubenstein, Mark Rodgers, David Goh, Brenton Cooper, Andy
Thomas-Cramer, Antoine Trux, John Wait, Brian Sharon, Liam Fitzpatrick, Bernd Mobhr,
Gary Yee, John O'Hanley, Brady Patterson, Christopher Peterson, Feliks Kluzniak, Isi
Dunietz, Christopher Creutzi, lan Cooper, Carl Harris, Mark Stickel, Clay Budin,

Panayotis Matsinopoulos, David Smallberg, Herb Sutter, Pajo Misljencevic, Giulio

Agostini, Fredrik Blomgqvist, Jimmy Snyder, Byrial Jensen, Witold Kuzminski,
Kazunobu Kuriyama, Michael Christensen, Jorge Yafiez Teruel, Mark Davis, Marty
Rabinowitz, Ares Lagae 1 Alexander Medvedev.

BB ER LU F A L3 E# R Brian Kernighan, Angelika Langer,
Jesse Laeuchli, Roger E. Pedersen, Chris Van Wyk, Nicholas Stroustrup #1 Hendrik
Schober. SEEFRFH AT A IR : Leor Zolman, Mike Tsao, Eric Nagler, Gene
Gutnik, David Abrahams, Gerhard Kreuzer, Drosos Kourounis, Brian Kernighan,
Andrew Kirmse, Balog Pal, Emily Jagdhar, Eugene Kalenkovich, Mike Roze, Enrico
Carrara, Benjamin Berck, Jack Reeves, Steve Schirripa, Martin Fallenstedt, Timothy
Knox, Yun Bai, Michael Lanzetta, Philipp Janert, Guido Bartolucci, Michael Topic, Jeff
Scherpelz, Chris Nauroth, Nishant Mittal, Jeff Somers, Hal Moroff, Vincent Manis,
Brandon Chang, Greg Li, Jim Meehan, Alan Geller, Siddhartha Singh, Sam Lee, Sasan
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HiLE
B C++ FRHERFEMITIEDLREH STL. iostreams. locales 2. FH S C99 brHE
BRE,

TR1 07T & eETE4 (Bl tri::shared ptr) . —MALEREIRE (trl::
function) . hash-based Z#%. IENJZIER (regular expressions) PLRF 4 10
AR

TR1 BES RE—HE. HKE TRI BOMITFLE, REE-BLW. —NMFH
SR = Boost.

FEM55: LB Boost

Familiarize yourself with Boost.

WELEIR—ANERE. ERITR. FEML. RiFHBRINBTFEY? 55
Boost I, MBI A —EELHMFTHATH C+ FRARARKIALE, B
RE GRITMETH) YRR EHEARKFZEFED? FF Boost B! HE—ERK
# C+HalREKAES ? FF Boost Il !

Boost & —4 C++ FREFELNHE, BE AT HBTERN C++ BFER.
THIMHE R http: //boost.org. MAERNZILE R AFRKERBEL —.

LR, EBEE CH ALMMY, {8 Boost 1 FfF B RHAMATFTHLE LT
L. B, BN CH+ HHEZRAZAEER - E_MNETXR, FENER
LFEAEM S . Boost HERAMAGIR, Hit Boost RAMERSMAFIRKK
EA. Boost B BAR: HEA—A “THIMAMRYE CH Z ZFITIEE” KEAE. X
BXAERMERE, UL TRI (REK 54) REHAREE CH 1 14 MNHRRFE
F, BE=427 _HEHET Boost I TIEHE.

Boost I8 /MR B CEENTEF RN AE . & LA FFBEAT 59 R B ¥ (public
peer review) JNEht. MRRITHTTIR—NFEFES Boost, HSLZEXS Boost FFAH
R4 8 (mailing list) BHBIESR, HAATPPEIANMRFENERYE, FEIIVE
HHEBEF. REFHXAMEEFTEN “iHe. BB, BRRR” XA, 53—
PIERIRAB R A Ak

BJE, RESITRIOERFE, EERRRXT. 2F - MEHEHE R B iR
MR FFREST & Boost BKENR. Fline LAl E OB RwiFR (LRI ILINE
AR REM T BN | RO FEIRIFRRF B — N2 BT TR AT A

Effective C++ IR, BB =R






OEBPS/Image00063.png
4 wit5FEH

—HIEMMERREL, MEHEERHEEEFEER. Fl—FRA 28
A43, Bl Month NiZRBUX—HE, IMNEZ —RFIM enum RILAH, 1B enums A
AEBRMFEWAMLRE LA, FIA0 enums FTHER S — ints A (BEK2) .
PR B2 IR I R T SE B UBTH 2 Months:

class Month {

public:
static Month Jan() { return Month(l); } //RE, REFES AL
static Month Feb() { return Month(2):; } / /RSB A

/1K R RBTTAERT B o

static Month Dec() { return Month(12); }

/1 FEARR 5 R

private:
explicit Month(int m); / /RRIEAE TR B 63

een /XA EBEIE.
}:

Date d(Month::Mar (), Day(30), Year(1995));

WR “DRESHRNER, FREMEE AR ithiEBikR, SFEEIRERE
7 non-local static 3} B KIVIEALIRFH TREH M. BIURIEAK 4 kB2

W% PR B — AN INER, REREATAFETH, HaBRRiR. FIK
FRA&E I b const. Hltm4kak 3 W& HHATA “LL const B4 operator* HIIRMAIZK
B wFHIEE A E R A XRR” ks

if @*b=20c) ... //BRK, REISREM IR B!

THER AR “it types BHBERMER, PEZBRM” HRALN:
“BRAFFEA, BTUNZRELIRE types KT AEHE types —H” . B CEH
AR int XBEM type HEAHAATH, FTUAMRILIZSS HibARE) types ZE G A HEEIHTER
THHEARRR. Fia, WHRaMoR ints, WAX axb MEHAEE, LRI
VRAE B ST A ESE, TN ZEVRE types W HHERMRR. Z2K, —B
HEE, BIFE ints TEA.

BAETMENERBAHE, EENBEHRNTRIT I —BHED. ROFH
MR b Bk ERESH “BOABBERER” , RSFHMEREE
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PR (BFMEMNRENEMRESSREMRRE , Fik v MixEHENS M
¥, EERERLIFAWE, B4 widget BB MBI FE . BEEHNH
FERMREE, XXM CH+ MEAZT. EBMRERNFENBLT, BFEEAR
HRPITHR R SBAARBITH . BEPELIFBAHBIT N . FHFERFERN
fEAMEARAS (W0 1ist, set) X TR1 AEFIASE (&K 54) REE array, e
HIAHFE I . B2REK array HAE8 EARGUN L E &4, REHHREH HRE, B
AR AR, arrays, FRFHRATEET RERBHAAHAITH. BB, CH+ B
BT R R

RIRA S M, (BRI 8 B PAT — N EE, TBMERTRERTER
W R, READ? BT, BERRER A class HTTHIREEE:

class DBConnection {
public:

;t.:a.ltic DBConnection create(); / /XA REURB]
// DBConnection S1%;
1/ ARG S H
void close(); //RABRAL: RO R .
}:

HWRE P A SI0E DBRConnection X8 B LA close (), —MAEMBER
g —RE™E pBConnection BIREH] class, FEHITHERET AR close. X—
KA THFEEEM classes 7EH 3 EHFALKIT, XILREH BTN R EKH
WET

class DBCoenn { /71X class FISk& # DBConnection 3%
public:

~DBConn () | /AR B R R B R
{

db.close( );
}

private:
DBConnection db;

}i
XEATEF S HXFERARE:
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class IPerson {
public:
virtual ~IPerson();
virtual std::string name() const = 0;
virtual std::string birthDate() const = 0;
}i

IPerson % A FLL Iperson W] pointers Fl references R S5, FAMSE
classes TLIEBWEAMEIEN R AT AR —EWH UM IrPerson REHHIXR,
IPerson H)% F 4§ factory functions (L) B%, W& 31) ¥ “¥R4EH Iperson
KR % classes” SLikib:

/ /factory function (L) BR%0 , B#EF—M—E _HEIEE ID €/ —4 Person X %.
/1% 18 HIRIR A AR BB R R MG TaE

std::trl::shared ptr<IPerson> makePerson (DatabaseID personldentifier);

/ /EA BB ERETF LRGN HERE ID

DatabaseID askUserForDatabaseID();

DatabaseID id(askUserForDatabaseID()):
std::trl::shared ptr<IPerson> pp(makePerson(id));

/ /Bl — AR T HE Iperson N,
/ /#H Iperson iR REALE *pp.
{B & makePerson WA GIE X B IR Bl —MEEHR R ER? LA —EF R
&4 8 1person B RS class, EHF makePerson W LIBIEMN R .

XA class &8 CPerson. BRARE S class —#f, Crerson MIRIRAL “ 4k
B Iperson” I pure virtual ¥ SCIARES . FATAT LUNEERH B HiX LR F, B
BHMEFARE ALY, BEMT XBOBNELERE. fl, BEEIMRER
BB class, %4 Personinfo, H crerson BB ART:

class PersonInfo {

public:
explicit PersonInfo (DatabaselID pid);
virtual ~PersonInfo();
virtual const char* theName() const;
virtual const char* theBirthDate( ) const;

private:

virtual const char* valueDelimOpen() const;
virtual const char* valueDelimClose() const;
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WRET ., R MIMERE R, BRE base classes F derived classes P i &5 &~
RHIZSERBHER, T EALEE R virtual B8 non-virtual — A& . XA 2K
IR KEEAR, LR someFunc W double x EHE T global 1A
# int x, W4 Derived MR H me3 R T — & H me3 HE R LR Base K.

RETAEENERAEHEN T ILIRERFERNHMES (application
framework) PJEESLHTH derived class B P b BRI £) base classes kR B R .
AERRFEE SHARERRE . L EWRIRIELMSH public 88T XA GE A&
e FH KL, ALK base A derived classes Z A is-a 5 &, MK 32 it
is-a & public AMER. FMRILFESEERES (override) C++ Xt “ 2k
RIGBFR” KB ERITH.

PRUT LUBEFT using A B EIA AR B A7

class Base {
private:

i BaseF1E Fi 1%
int x;

public: (RAER)
virtual void mfl() = 0; mﬂ(2i&§) Derived ¥4 F £,
virtual void mfl(int); mi2(1E %)
virtual void mf2(); mBE I EH) mfl B3
i ’ mf32A e ¥0)
void mf3(); mfd(1 B %)
void mf3(double);

yi

class Derived: public Base {
public:

using Base::mfl; / /il Base class W44 mf1 F me3 MR R
using Base::mf3; / /1€ Derived fEFIRPIERET . (3fE. public)

virtual void mfl();
void mf3();
void mf4();

DAE, BRARNLER — it E s ik,
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Never redefine an inherited non-virtual function.

BRREVRIR, class D F& i class B B public B IRAETIR, class B & XH—4
public JRRAEH me. T nf WBFAEEEHREE, FURBRFHEEH void.
BAEHRRNEBR:

class B {
public:
void mf ();

};
class D: public B { ... };

BARAIH B, DRI e —FFTH, EEH—AKE Y DHIHE x:
D x: % RN D IR

WRUTFAF 4

B* pB = &x; //RE - EEHER x
pB->mf () ; //E AR mf

RTFUTFITH:
D* pD = &x; /1R B—A kB x
pD—>mf () ; / /A BZERREHAA me
HRETRESAH AT . ERFEHELNR x HAMARE nf. HTHEEAR
FIREEHRE, RENNSEEMAR, LT AENIZHER, 25?2

2K, BNnY, BHEETEAZME. FiHMAME, W nf &4 non-virtual
BT DB XH B O nf kA, AR D:
class D: public B {
public: :
void mf () ; / /K (hides) T B::mf; WK 33

}i
pB->mf () ; //WF B: :mf
pD->mf () ; //VAH D:imf

&R — AT AR EER, non-virtual EKEEN B: :mf K D: :mf R BISHKE
(statically bound, W43 37) . XEEE, HT pB#EF BRI —4 pointer-to-B, &
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EM19: |t class MUIZIT type

Treat class design as type design.

C++ FRFTEH AL OOP (AR RRE) BF—H, HFREX—H class, HBLE
X T A type. B8 CH+ BFRA, RFSHEEERARY RKIRFOBBRSK (type
system) o XEBRIRHAN R class Wit H, TR type ®it&. EH (overloading) R
AR . BHAFENIEREE. &3OV M- 28 ERF L.
BRI E R BT BT SIIRTHE S A ELRN” — BB ERPHY class B
it :

WHLFEM classes R—BUREKI T, BERRITLH types —TUREKTH.
1FH) types H ARIEE, ERMEXN, UR—RENMRBEHRM. £ CH F, —4
AEMRTH class E XBWHTEEE LREFA—ABIR. HE class KR RBIIH
EHAETERZBEMN “WABHEH” KB,

4, WAV R classes B ? B SEARMAAUT MEARTE XS 49 10 B o JLF &> class
FMERIREA LLFIRE, TRKIEZS S SBRE TR

B 3 type N R Z OB BAHER? XLSBWBRN class FIFE R FRITHI R
¥l B AR 4 BL R BB R 3 (operator new, operatornew[ 1, operator delete
Rl operator delete(] WE 8 F) MlRit, “UARREZMRRITERT .

HRAOMBAEANRAOREZEH2BHER? XA B R ERHE kBB
{8 Cassignment) BAEFFRAT A, URHKBKZER. BEENEIBET “WHL”
CRE” , RACIINETFARANEERAR (AWE&EHD .

51 type OX R R passed by value (WUHESER) , MEKMH4A? B, copy Wil
B BHRE L type K pass-by-value % WA LI .

HAR type B “BEM" ? Xt class WRATEMN S, BERBEHEHMEERF
. FREBEERE TIRE class BREF AR EM (invariants) , HEERE
THREBRARE GRHRMERE. RERERFRETIE "setter” REO VAURITH
BB TE. CHhERREMBOREE. D& GROBEFERN) BSREHHA5

(exception specifications) .
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BRI (slicing) MR, BERLL by reference-to-const 77 AEIH w:

void printNameAndDisplay (const Windows& w) / 1 REF BEA =TI
{

std::cout << w.nane();

w.display();
}

MAE, FEHERME DR ARKE, wRIHABFRE.

WMRHEM C++ HREBOKE, WERI, references FEELIREZIMR, Bk
pass by reference BH BHRE EA RN . BKORAREANRBTHRELR (H)
0 int) , pass by value FEAE LG pass by reference HIR B, WABREME, HK
B AEZRER pass-by-value 5, pass-by-reference-to-const W, & pass-by-value 33k
BHEER, XANEERERT STL KMEABRRLENR, FHIM EEMNSBgRTH
passed by value. EIRBRMREXI RO LBRERSREEFCNEERBEAZVIE A

(slicing problem) HIR W, IX & “ MW Z BRI R TR B —3 4 C—=+ (AR D 7
H— AT

W BRI LS/, FA AN, BT /DA types #R pass-by-value &1 1%%
A, BEECNEAF B XK class TFR . XRDMATTRAER . FRDHARBEFRHE
copy MR BA G H. HENR—RERZH STL AR-—ASTHERERL—1ME
HE—, AHEHXMTRAFTAE “BHIRLRE RIS —HERA” . BHEE
&5t

B /N EIST B AR A B 5T copy MG, TR TTBEHBE LS. Higk
BB CABERR” A R AEXNRE” NEABBATRE, AFEHEHAHER
JEE&IA (underlying representation) . 255, FE4RIFHEHTHH—1 double
A RBOH B RA, HIRFREE—IEREM EXHFTRE doubles MBAM.
LXFERAE, REMIZLL by reference 7 AALIBIFIN R, FARFR LRIW I

( references (I SEBRAR) BURBAF RN, HLEE.

CONBII P B R XRBIRUBIRRLN pass-by-value R RIREN” 5 —ABEHE,
AR BREXEE, RRNEHEHEL. —4 type BRBRAD, HRBIFL
R, BAKKNBERTERE. EELRSES —A Cr+ RIFREH SR type
BN BAEITF, ERTEMR, FURERFELIRA SN string FRIHAD
A K-
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WRIRIAA std: :iterator_traits<IterT>::value type ERERAG R, 8
B TIRAKH T LR A F. WRIREREHBRTF R, WABITILKRRZ
BEPREMBM, MAGRNESBET— typedef. T traits R LKW
value_type (FRIKIEE KK 47 1R traits [F.2) , HRAI I WL R E typedef &
FRAVAMUREA traits BLRBFR, TREH T LUIE BIRAUZHER local typedef:

template<typename IterT>
void workWithIterator (IterT iter)

{

typedef typename std::iterator_ traits<IterT>::value type value type;
value type temp(*iter);

HUZRFERBYIANI "typedef typename” FHFIMA &, BELAEREY
“GENBREAH” H—SBHRER. RRREIBE, BRFFRINB)
Ml PRABE LI JLIK typename std: iiterator_traits<IterT>::value type
g ?

YERGE, BRIZIRE], typename HIXHMITEA R M4 a8 _ LB A RKIKER.
TR 38T IS R A% A typename HIBIR T ; RARZE typename HIHIR
Ty BF LG FR GRERBIBERE) RARIELS typenameo XEk typename
mENBRREKR” ZEKES), MFSEBEETEHFAREMBMEILA.

WicE
m 750 template (AT, BTEXRTF class Ml typename AT H#.

B HEERBT typename FFIRIREN BRI L IR, {BARBLE base class lists (FEH
%) B member initialization list (FRAFHEF) HLLEER base class BHHFF.

R 43: FIVBEIRICELABIBIR

Know how to access names in templatized base classes.

BERBNFERE —ANER, CRBEXERIETARMAE X FRER
FREL, ERRERSM THCE. MREEHEEANELBERRREB 1
EREZH— K AT, BMAlLLRAET template FIFRE:
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5 42K 28: B4HIR[E handles 8 FIXT R A RS

references. =, MR const X FAKEAEH— reference, FHEFIREE SR B
BHEXEE, MEXBESETHRZS, BAXEEEAE T e BELIE.
IXIE R bitwise constness FI— /NIt & R, W& 3.

LERMNFROEAHERTRHT “RARBPRFE references” . WREATE
R IR BN, MRRERERES, JREHBMER. References. fEEF ML
RBGELIMRITIBI handles (STEEE, FRBBENXNE) , MRE—D “RK
XHRAFHIE” K handle, BEZTIRHEMER “FHENSEENE" HRAK. R, —
WAHER R, EHTRIH “BRMA const A RBHGERN SZREBELR” .

WEBRINAKG, U ‘A8 REFEHRRER, BHEAEATFEREK
BA R (BBEBE AN protected B, private &) tHEXNH “HE” K—3H .
BR .t 1% B 00 AN EEIR B AT TG handles . 3X B BRARAERT AN 1% 4 B A B BUR Bl — M8
HEW “UIHZHIBIR” MRARE. mREBRLM BFENEIHHRRHIRSR
HWEE REHRREE) . BAEF UG - MR RBA “ U R%5)
BAL” MR, REEIHMEHARE.

MR “IREFEERRAENRRES” OBELEEARAZ L, FLLEBNEEES
#elAl, H3EF rectangle class HI'E#) upperleft LK lowerRight f R R ¥, A
FEIX R 5 LGB A A AT LA 2B, REXTEMRIREZRE M | const
BUH]:

class Rectangle {
public:

const Point& upperleft( ) const { return pData->ulhc; }
const Point& lowerRight( ) const { return pData->lrhc; }

BHTXHHNE, FPLUEDUEEM points, BRAERSEN]. XEKXH]
P B upperLeft Al upperRight A const ABRANMES, EAENABAUESIE
B ERE. ZTHENE, RMNBEBRILEZFAED Rectangle K4 Points,
FIUXBERERRRHE. FEEMNRXENFTREMBL: XS AEER
. WERIRREEELN.

{HBI{F I, upperLeft Fl lowerRight & IR Bl TR X E A # ”# handles,
FU eI SR NE. EHM, T RS dangling handles (RS
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class CPerson: public IPerson, private Personlnfo { //{FR, ZELK
public:

explicit CPerson(DatabaselID pid): PersonInfo (pid) { }

virtual std::string name() const / / SEELNER] TPerson AR
{ return PersonInfo::theName(); }

virtual std::string birthDate() const //3EEUAER] IPerson FFIEREL
{ return PersonInfo::theBirthDate(); }

private: //EFEX
const char* valueDelimOpen() const { return ""; } / /BT RN
const char* valueDelimClose() const { return ""; } / / virtual

/ /" FRPRERE

£ UML BNt BRI

PersonlInfo

AT EFRERN], 2EARBFTECHEEMNR.

MERLGRAE, HARU, ZPEAEKARARNETRAEEN —TAME. M
PSR, CHEEHERESR, SR BB, FTUmRIRE SR —%
ARBITR, MERAEN T —ASEHRBI TR, WAB—HERHITRIL
PR BRI . WRIRHE—BEBIR KB T R R EERA, RNREZSH
B——JLFT S — R SR Ry Rib B —RATHE . RiTH ELRAHE MR
MR SERAE S 2 BmfETE . BE%EY . REERHBE, REMERMNFRERE.
HERE, ROARERHETHIENELTERE.

wic
B BEMKLLR SRR EARE SRS UE, PR virtual SRR EE

B virtual RSN, BE. VHEL (RRE) BEREESRA. R virtual
base classes ML EE, HREBERLANEPENR.

B TEMAOHFIELHR. P —METB K “public 88K Interface class”
AN “private kAT B SLINN class” FIBAHAS .
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5 %K 27: REDBEHEMHE

B—, HHAERFELFFEHEREIER derived class SR KTEH CEH B R
fekr, WA 13D, WM T “Hil base class BOAENR” HFE. BRiR
FEHU Y window/ SpecialWindow 2k A& AK R R specialWindows 7 CHRFAMFR,
REANBEXFEMY:

class Window { ... };
class SpecialWindow: public Window {
public:

void blink():

}i

typedef //7TF trl::shared ptr
std: :vector<std::trl::shared ptr<Window> > VPW; //JW%K 13.
VPW winPtrs;

for (VPW::iterator iter = winPtrs.begin( }; Iz d
iter != winPtrs.end();++iter) ({ //dynamic_cast.
if (SpecialWindow * psw =dynamic cast<SpecialWindow * >(iter->get()))
psw->blink () ;
}

JOLZ R I A A -

typedef std::vector<std::trl::shared ptr<SpecialWindow> > VPSW;
VPSW winPtrs;

for ( VPSW::iterator iter = winPtrs.begin(): / /IXFEE BT,
iter != winPtrs.end(); / /M dynamic_cast
++iter)

(*iter)->blink ();

LR, XM PEERTEER - BESNFHEEN “BRTA TR &M
Window JRAER” . RRELEEME R, RUREELZINAR, SNHLMR
R&ERBL2M (type-safe) .

P — L AT ik R base class 3 0 ACE“ Fra AT BE 2 & window IRES”,
FRHERTE base class P IRAE virtual BRBUMARIERT %4 window IRA RIS . 241
F, BRRFH specialWindows B ALK, (BB 4SR5k R B B T base class 3
Rpt— “fHathBl” HESIERARNK:
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2 AT IS

2
5/ PTe/ EESE

Constructors, Destructors, and Assignment Operators

JUFRBRE— class LA —RENMIGERE. — MR, —4 copy
assignment BAVERF. XEMALLRIGHING, BERENBROERFEETR, #H
ERAERAE, BRE= UM SIFMATENSL. BRI SR CEELEE.
AR FHSHE. WRXEREILHE, £SB0RE B4 ATRMRBER, BEAK
HISEAS classes. FTLABRIRENIAT A IEMRASEMRIIRE, AERMEHNT] IR
XS R R B IF R A — A2, FEHK classes FIHF A,

ERO05: THE C++ RRRMRmBEFH VA B LL R

Know what functions C++ silently writes and calls.

2 0% empty class (F2K) AERA empty class 1B? 4 C++ AEHEEZ/E.
2, mBEFRACHEFEYH, RiIFRRSATEY (GHFHREEN —1A copy 9iER
. —A copy assignment AR — AMTHIRE. AN R VR B P B 40 H i o
B, RiFB[ERARER—A default 315 R B FTE X LR PR public H inline
(4K 300 « FHk, WMRRET:

class Empty { }:
R EARE TR RAR:

class Empty {
public:

Empty () { ... } / / default ¥ 35 R

Empty (const Empty& rhs) { ... // copy ¥R S

~Empty( ) { ...} /IR, R iZR2

// virtual XAV

Emptys operator=(const Emptys rhs) { ... } //copy assignment 3fEFF.

}i
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without whom nothing
would be much worth doing

Wisdom and beauty form a very rare combination.

—— Petronius Arbiter
Satyricon, XCIV
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6 HA& SR Bt

Shape £ MMH class; BRI pure virtual B draw B BN —/MHS class. BT
DA P ARBEE B shape class BISE4E, REEEIEH derived classes FISEE. REW
B, Shape R IRFIBLIN T BT LL public FE3X 4% & B 1) derived classes, & H:

B RRERNELRRSHKA, —W&K 32 ATil, public &R is-a (&—
MO, PTLART base class A E MM HE — WX E derived classes HH . Hit
RN KRBT HEIT T3 class & F, — 2 WATHE{T T H derived classes 5 k.

Shape class FH T =4 EH. B— MR draw, T3 IR0 - H Z80%t
%. B_AR error, WEILHRE “FEMRSEMIR” WRARERAM. F=4
B objectID, BREPMETXRM—ME—E - REERAE. SMRBEHTR
EFHAHMM: draw B4 pure virtual B¥; error BAEFMG (B4l impure virtual
BR%; objectID & non-virtual %, XLLA[E K B KA AR RIRE R ?

B 5% EE pure virtual BBE draw:

class Shape {
public:
virtual void draw( )} const = 0;

pure virtual EEE BRI UEN: SO BRET <A TEM” AR
class AW, TWHENIEMBR class FEHREE L. BXBEMEFEE R,
R A:

B A5 —4 pure virtual EEHI B IR A T ik derived classes R4k k¥ 1 .

X%t Shape: :draw BRERFEHEARLMET, BAFTH shape M RHFIL %A AT
W), XEESHEMER, 8 Shape class Lix AR FREABNBATI, B5R
WR L R TF4E L. Shape: :draw BIE B JIEN BB derived classes i
WER, “RUTRME—A draw BE, BEATHBREATRE. 7

A NBEASMOR, BAIERW LA pure virtual FREERHEE X HELRRIRTT LY
Shape: :draw ﬁtrﬁ~ﬁ}iﬂﬁﬂ, C+H HAERHBBE, HiFARErE—gRE A
FARF B # s 3L class B -
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6 %K 35: %R virtual BRE LIS H AR

XAMRERE S| ET, BRIHE Strategy A M ABASPHAT, W AEE
Rt “B—NMEENEBREZHAGHE” KTietE——RZE R HealthCalcFunc 4k
AERBII—A derived class BITA] .

wmE

AR AR A GG R, AR B o i) BT - $R I A B i 7, NG5 8 virtual
BRI . THEREERE S ROEUES B LT E:

® {H non-virtual interface (NVI) F¥%, H{R Template Method % vt f—Ff
BRI . T LL public non-virtual % 5 b8 A B HAK U7 14 HF (private BX protected)
i virtual 2%,
# virtual RECEHA “REIREHRAZR” , X Strategy Bt K —F4)
R

PL trl::function RZ B virtual EH¥, FiAFERTMAMTABY
 Ccallable entity) B HETERNELA . XBE Strategy Wi
Erwk.

BHRERAN virtwal REFBAS —NRARBERAK virtwal RE. XL
Strategy Wit B KA LT

B 36 R TT RS virtual BB BT R, B %R ik franid
MBERDEHRTR. A, ENEHEHEMRAMER A, RS e85
AN%ELR,

A3 G B N THI ) 39 S R vH B _ LB TR B MR, RITRAIH B EER
R XAMEREH R LB, EERINITER RN,

WHicfE
B virtual BEH BT EEFE NVI T K Strategy 11 AW BRI . NVIF

B SR MR E) Template Method it 1= .

- HEHLEE MR B R B S Bl class SMEEREL, WRM—ANEAE, ERARBIEY
i7] class ) non-public A% -

B trl::function XTRIATHMRE —RREIRE . ZHKOXNRTES “5HEZ
- BHZ SR (target signature) A7 KB T HAY (callable entities) .
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xx

ik 41
ik 42:
i 43:
K 44:
Sk 45:
2K 46:
ik 47:

Zik 48:

8. il new 70 delete.....
Customizing new and delete .

ik 49:

2K 50:

ik 51

ik 52:

9. AR
Miscellany.

%k 53:

ik 54:

%K 55:

A RBZHH
B HIBARF KB

®3l.....

TRRBEABEOMREMEE...

Understand implicit interfaces and compile-time polymorphism.

T## typename HIERX......
Understand the two meanings of typename.

S S EBHRA IR A TR ..

Know how to access names in templatized base classes.

H5SHERIEDHE templates

Factor parameter-independent code out of templates.

3B FH AR5 R BOAAR B S2 F  HeA RY

Use member function templates to accept "all compatible types

TSR BT M 2 AR AR ..
Define non-member functions inside templates when type conversions are desired... 222

WS traits classes RIKEIE ...

Use traits classes for information about types.

A template TCHREE ...
Be aware of template metaprogramming.

T ##% new-handler (147 %
Understand the behavior of the new-handler.

T#% new Ml delete MATREHLITHL

Understand when it makes sense to replace new and delete.

45 new il delete M FH M ...

Adhere to convention when writing new and delete.

5T placement new W5 placement delete
Write placement delete if you write placement new.

B RGBT ..

Pay attention to compiler warnings.

ik B S REBARE TR 6 A FRHERR P EE ..
Familiarize yourself with the standard library, including TR1.

ik F L Boost .

Familiarize yourself with Boos
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8 EH#| new F delete

Hic{E
B HFLEHFEESNEEM new fl delete, HIFRERAL. ¥ heap 12 F4H Rt
TR WE heap (FHIE R .

FE51: BB new Ml delete BHEBEEFEM

Adhere to convention when writing new and delete.

%3 50 BB ABERSEEEANHOAHK operator new fl operator
delete, {BFHEHE MR LRIBAMET LAUEF AN XEMUAERST, HIF
h—EIEAEHM, FUMEEMNAREREFAMREE.

iERAIIM operator new FFif. SEIL—FME operator new W1BIRFIERMRIE,
P2 i 26788 F new-handling BB (WK 49) , WIRFXTEAFET KIHE
%, EFBRAEEREFEHAN new BARX B RIE class ByEE O ERTIE
TPER. EEHRA new iR T 4K 52.

operator new FIIEEME+ 4 g R EHEHPNE T PIFKAE, HiRE
—ARER RN . MBRRERAGRS, BRI 49 FRKAN, HHaH
—A bad alloc BE.

RTTE SRR B4, KA operator new Ehr AR —RERSEA R,
HAE R KA MU A new-handling B % . X B 5 new-handling 5% £t B8 65 K
ez Ve R YRR U SR - R 245 ] new-handling B8 #(HIFE4 £ null, operator
new F MM R .

AHRMR C++ BE, BIfEZ 7 EK 0bytes, operator new thEEI—/ &%
Rt . XMEBEBLRFRIATARERNT HHIESHMAHS. THEHED non-member

operator new {h# (pseudocode) :

void* operator new(std::size t size) throw(std::bad_alloc)
{ / /YRH operator new F] BEESZHRS M 23
using namespace std;
if (size == 0) { //REBE 0-byte HITH.
size = 1; / IHEMA 1-byte B,
}
while (true) {

FARSEL size bytes;

Effective C++H13CRR, 58 =K
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Chapter 4: Iterators

Item 26: Prefer iterator to const_iterator, reverse_iterator, and const_reverse_iterator.

Item 27: Use distance and advance to convert a container’s const_iterators
to iterators.

Item 28: Understand how to use a reverse_iterator’s base iterator.
Item 29: Consider istreambuf_iterators for character-by-character input.

Chapter 5: Algorithms
Item 30: Make sure destination ranges are big enough.
Item 31: Know your sorting options.

Item 32: Follow remove-like algorithms by erase if you really want to
remove something.

Item 33: Be wary of remove-like algorithms on containers of pomters
Item 34: Note which algorithms expect sorted ranges.

Item 35: Implement simple case-insensitive string comparisons via mismatch
or lexicographical compare.

Item 36: Understand the proper implementation of copy _if.
Item 37: Use accumulate or for_each to summarize ranges.

Chapter 6: Functors, Functor Classes, Functions, etc.
Item 38: Design functor classes for pass-by-value.
Item 39: Make predicates pure functions.
Item 40: Make functor classes adaptable.
Item 41: Understand the reasons for ptr_fun, mem_fun, and mem_fun_ref.
Item 42: Make sure less<T> means operator<.

Chapter 7: Programming with the STL
Item 43: Prefer algorithm calls to hand-written loops.
Item 44: Prefer member functions to algorithms with the same names.

Item 45: Distinguish among count, find, binary_search, lower bound, upper bound,
and equal_range.

Item 46: Consider function objects instead of functions as algorithm parameters.
Item 47: Avoid producing write-only code.
Item 48: Always #include the proper headers.
Item 49: Learn to decipher STL-related compiler diagnostics.
_ Item 50: Familiarize yourself with STL-related web sites.

Effective C++ 3ChR, 5 =R
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AR E HHE functions A function templates 2 M HIX 5], LK classes H |
class templates Z [B) X 5. IRAFE AN Kbz —AEFFHEXN H—HHNE. 44
RIXFMEMBIRHE, LX) classes, functions X EATTHT A templates.

HRAFRFHE P RIMER BT WEEN, ANREEABEF cor M
dtor.

ﬁﬁ% SR (Naming Conventions)

BRERPOIER B XML FRA T objects, classes, functions, templates F% & L, {2
R T 2RERHNEXTRARM2 BME N, FlnREEZNRNISHLRK
1hs Ml rhs. EATHH4LE "left-hand side" (Z2F-44) A "right-hand side" (A FH) .
BEHELUENME R e 8 67 (binary operators) B ¥l operator== l operator*
HSHER. BT, WR a M b RARNEFEENE, MR Rational XH
A4 —" non-member operator* REFHATHHE (IN%K 24 i 5D, WA THRER:

a*b
SEHTFLUT R B -
operator* (a, b)
TE4&FR 24 PRI — operator* WITF:
const Rational operator* (const Raticnalé& lhs, const Rationalé& rhs);

WRET I, ZARIFE a R A 1hs, AIAEE b WAL rhs.

HTFRARY, LEMLEBE this BEHRIUIEK, FTUEHRAMERSKL
R rhs. RATREELAESE 5 WET widget RARBEHPEER TIX— K. Xf
T, BLELL widget class 7351, "Widget" HAEEMEN, v HELNERFE—
ANRTERI class BRREE/REAMEZIR, B GUI toolkits f widgets STE2TK

BHER “HRE— TRNR” PR AZ A pt, BEE "pointerto T, TR

Widget* pw; / /pw ="ptr to Widget".

class Airplane;
Airplane* pa; / /pa="ptr to Airplane".

Effective C++H1 3R, S8 = /R
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4 it 5EY

—RiMiE, RATLEEBRIER “pass-by-value AT B” FIME—XT R R N BRI
STL MR BMBLHENER. ETHMAENREHREETEEINESL, REU

pass-by-reference-to-const ¥ pass-by-value.

HicE

B /R RUL pass-by-reference-to-const ¥ ¥t pass-by-value. FiE B E LB =R, IFHTEAR
V)8l B (slicing problem)

B UEMUHAREHTHNERRY, DA STL MEARBARENS. HEMNTE,
pass-by-value TEFF HLBHE X

KR 21: PIGREIXNZREY, DZERIROHE reference

Don't try to return a reference when you must return an object.

—BIEFRMIET pass-by-value (fE1H) HPIREEERE (AKX 200 , FEER
BT+EFERL, —O0—BBBR passbyvalue H KK FHHBE. FEEEXR
pass-by-reference A EH, T —ELW T —ANBRIER: FHEIE L references
BRAHTHAFENINR. XTARGHE.

ZEB—MNHUEINAEES (rational numbers) i class, W&~ EBEARTEH
A EBEI RN

class Rational {
public:
Rational (int numerator = 0, / /%3K 24 B AKX AN ER ST
int denominator = 1); //AFEN explicit

private:

int n, d; /7% F (numerator) #1438 (denominator)
friend

const Rational /143K 3 R HAIREIZEALE const

operator* (const Rational& 1lhs,
const Rational& rhs);

EAMRAMN operator* FREL by value TR EHAHLER (—AXF) o MRHR
FEENRL N R MG, RELRBEE T IRETLRE. FELE,
BANSBER AN BB RS, RERTREM HEARNS?

Effective C++H1 R, =R
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3 & 13: NS EREFE

3
RIEREE

Resource Management

FrERERE, —BRATE, ¥RLMELRTE. WERXEE, BENHEEHR
SRE, CH+ BEPEREFRANBERESSSENT (MEFRIEAFENARA
MIHEE, 28BAGMRE) . BRNFRARRULAERENARERIEL —. HMFER
BRI IE A O R 38 (file descriptors) « HJF8{ (mutex locks) « EEF @Y
K ZRIFER . BIEEER. U RME sockets. NIRHE—FFEWE, EEME, MR
AEMEHER, BB CERBRS. .

LREAMSHBER THBRULAS, REEENE, EXRFEIRFE.
RPN L EEERL. BFEY ARE RGNS BRI TR S, &%
ARERAET . RREERNRTBEIMESEH.

A —FFER—NHETMSEHE TS (object-based) HIREEE I E, B
SLAE C++ MR, RS, copying REHIEM L. 2R BR, @LV%E
FEF X, ATRULPHEREREEME. REAEREELTE LTRSS
NEER. XEHFERERERBEATRI TEN —RUEEFROAE, BAEENE
AR AN 3o 82 0 250 18 TP 58 24 T IE R b T A .

R 13: UINREEHFR

Use objects to manage resources.

BRWHAVEH —DMARBERRIT N (FIRE., RfHRS%S) WEFE, HP
BRI B A RISKK 5 —) root class Investment::

class Investment { ... }; /7 “HEEAER” KRR PR root class

Effective C++ 3R, 3 =hK
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4 ®it5FEH

R 25: BERBE—THRMFED swap R

Consider support for a non-throwing swap.

swap RMEBREE. BAERARE STL H—%%2, MERIREZEHRE
(exception-safe programming, W.Z3K 29) WIEE:, CIRARAHE BRBRMAETERME (I
1D —NE RS BT swap WHHH, EAXNEIMEE. RAMEFELHE
BEHZACHERTIEANRERE. AEFFTXEERERRNZE.

BT swap CE#0 BIR BAL, B8RP NG IR TH T . AW T swap
VER] AR PR IR BN swap H B . HMBISCL 2 2 AR FTHUH -
namespace std {
template<typename T> //std: : swap HISLRISCHL;
void swap( T& a, T& b) // B a fl b H{E.
{
T temp(a);
a = b;
b = temp;
}
}

RERA T ¥ copying GEIT copy ¥R EA copy assignment BAERFTERD) »
BB ) swap TR METHIREBR IR TIOX S, (R HE N I 5 4 BAUEA TE.

XA swap SEIRRRA 5k, TERIBRKE LR €8 R=AN R EH:
a H#HlZ temp, b BHF a, K temp HHE o. HEMNFELBMMNE, XEFEHZ)
EE—DE; XNENIHE swap RETAZFTRERRGBHREREPERN.

K EEASE “UREHER— NS, AEEESE” BHRM. KR
HIE R REFTIE “pimpl F4£”  (pimpl £ "pointer to implementation” HI4EE,
WA 31) o« RRLUXFFFEEWRT widget class, FERSBIXFE:

class WidgetImpl { / /7513t widget BABTIRHHY class;
public: /TP AEE,

private:
int a, b, c; //ATREE W Z 53R,
std: :vector<double> v; // BRRE FIRR)iR .

bi
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7 BiR 52 BT

EXERIAFEG invert. XEEFHFExwEESLEMA, FRAKP—ERER
R 5*5 FERETT 5 —MRAERR 10%10 28R, {BER T H & 5 0 10, BRI HALR
SEeME. X2 template 51 HAEBEK A —A ®EF T .

WREEFRARPE2MR, RBRT—MER s TH—MEA 10, (R&E4
fi? VREGABES BN —MHFBES BRI R, RGLL 5 M 10 RIFHZEAH
SHNRY, MAERNRE. ROAERMRE, THEX squareMatrix K —KE
X

template<typename T> /75 R~F %K) base class,

class SquareMatrixBase { / /BT IERERE
protected:

void invert (std::size t matrixSize); 7/ VA e R~ SRR RE

}:

template<typename T, std::size t n>
class SquareMatrix: private SquareMatrixBase<T> {
private:

using SquareMatrixBase<T>::invert; / /B GoIBEHE base IR

//invert; W.4&3K 33
public:

\./c.n:.d invert( ) { this->invert(n); } / /g inline A, HH
/ /base class WK invert. )5
/PR AN A )LEIR this->
MIRETES, HSEH invert ST base class SquareMatrixBase . F
SquareMatrix —#, SquareMatrixBase wEA template, AERRTERX “HME
TLENRHIRRE” 284k, RAEEMRTSEL. EETFRABZTENZE
B, AEEMIEER—) (HEME—4) SquareMatrixBase class. EfIERFHE
M EIXME——A class A invert.

SquareMatrixBase: :invert REMSENR A “B 4 derived classes fUIBEE” H
—Fh i, BiLLE L protected ¥t public. T MBS A N %A 0,
B derived classes i) inverts Y8/ base class JRAH FI I inline YA CGXEK)
inline RBRMGM, WA 30D . XERHPUEMR "this—>" 5, FAFAIZHEM,
FE&R 43 R, HKRIMLEH (templatized base classes , Hl A
SquareMatrixBase<T>) W [ K # & #X & # derived classes & . HFEE
SquareMatrix fil SquareMatrixBase Z IR 4k A& KX R & private X RN —HE:

Effective C++"H 3R, B =R
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1 itBE ] C++

W RIRAAE U5 A FR8B —4 pointer BY, reference i AIFRII N B HE B, enum AT LA
FEREIX AN, (53K 18 XM F BT BRI A IR € LMW T ERATREM”
BRBEL. ) MIBRRENRFEAZAH “BHR const MR BEHIMNITEE
28 (BRAEIREIE— pointer B¥ reference 5% %) , TEAEHgiFIRHT
REnitk, WX FTRERIRAREEM . Enuns Midefines — B S FBEFLENALF
3B,

M enum hack M —AHEBAR RN TEAHEX. FEREATE, LA
F|ERRBHINIRE. FEE "enum hack" J& template metaprogramming (R T
SRR, WA 48) MEMEAR.

ﬁ%ﬁﬁ@ﬁﬁﬂ%o%—ﬁ\ﬁ?ﬂﬁ@#defineﬁm‘fﬁm%uﬁifﬂ.%(mmms)o
EERESEL, BASHEBEHEAAE (function call) HRABMIFHE. T
FERWGEELS, AHEH £

/ /A a Flb FEBCKEIRA f
#define CALL WITH MAX(a, b) f((a) > (b) ? (a) : (b))

XBKEPETERLHRA, ARBMBEMR SR HE.

TR e 485 X R E, RUFEEREFRFE LS M ENMES, FX
e \ERZRFEARXA BN TR EBMRG . ERERAFEELSMEDES,
FE THEATBAEE:
int a =5, b =0;

CALL WITH MAX(++a, b); C//aBBEINIK
CALL WITH MAX(++a, b+10); //a BBRM—IK

EXE, WA 20, afDEMREERRRT “ERERMIELR” !

FZEMREAFEN XL FHRMEEK . R REE T REAE LK —
% R B T AT TORMT S MR B 22 2t (type safety)—— REL{R 'S H template inline
B (A& 30D -

template<typename T> / /T TFRATIASE

inline void callWithMax(const T& a, const T& b) //T #f4, BTLARHA

{ / / pass by reference-to-const.
f(a>b ?a: b); /7 4K 20.

}

XA template 7= H—MBR Y, BMREFEZHNRARAR, FURPBKX
Effective C++H U, B =R
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6 K 40. BT AR M A £ EAkK : 197

F valueDelimClose #i & virtual BK%Y, theName iR Bl 45 RANEUR T PersonInfo
HELHR T M Personinfo R4 T K classes.

B4 cPerson SLHAE, XENMFHE, EAFHFIE Iperson XR)E, FREIL
name F birthDate FHEREUFIRBIREEN (NHFRAFTSNERTS) K. 1
MEWRWES AL AN Homer, A name BREHENIKE "Homer" W AR

"[Homer]".

Cperson M PersonInfo WK R, PersonInfo WIHFH & TR B #H Bl crerson
HBAES LK. SiXtE. eiIXAZERRE is-implemented-in-terms-of (AR
EWEIH) , MBAIEEXFRR AT AR ARLIR: & (H4K 38) M private
SR (&K 39 o &K 39 MEEEEEREZRERBE, HURFTEERE
X virtual BRH, HAGARRLER. Kl ZH CPerson HFEEH E X
valueDelimOpen Ml valueDelimClose, FrLABAZEIE & TLiERft. REZERNFE
W4 CPerson L private XA 4k & PersonInfo, BAREK 39 thifiid, REEI—
MTIAE, crersonWALIEE “HE + R&” HARUKAEREH E X Personinfo
B virtual PREC. BLALBKE{E A private 47K .

{8 cPerson AL Trerson I, MFHLL public SkA& A RETEM . X FB
ZEMKAN—NEEERANE: K “public A AFEHO” F “private R B E
TR GEE—i:

class IPerson { / /3XA class $e H R SCIAEE O
public:

virtual ~IPerson();

virtual std::string name() const = 0;

virtual std::string birthDate() const = 0;
}i

class DatabaseID { ... }; /TSR AWAEE.

class PersonInfo { / /XA class BETHFABRE
public: / /TR BASERR, TPerson ¥

explicit PersonInfo(DatabaselID pid):

virtual ~PersonInfo();

virtual const char* theName () const;

virtual const char* theBirthDate( ) const;

virtual const char* valueDelimOpen() const;

virtual const char* valueDelimClose () const;
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2 Mg EIEH

Customer: :Customer (const Customer& rhs)

: name (rhs.name) / /8% rhs BREE
{

logCall ("Customer copy constructor");

}

Customer& Customer::operator=(const Customer& rhs)

{

logCall ("Customer copy assignment operator");
name = rhs.name; / /8% rhs BB
return *this; /71 E&EK 10

REME—HEEEEKMRY, TEFES4EERNmEs, 5230514
AR RIS R:

class Date { ... }; //8 ¥
class Customer
public:
//TRIET

private:

std: :string name;

Date lastTransaction;
}i

XEHERL A B copying B HATHIE R M (partial copy) : ENTHIBEHT
FRZ #) name, {B¥EHE EHIFVRIN LlastTransaction. K& HGFEREI BA H AL
EE—HFERFEREELND (WEK S . XIRHEFRX “RECSH copying
B MENTR: ERRIELCTIARSH copying B, WMERKABAT S,
AR EFR. SRRHE: WMBEERH class BIN—MRAZR, RUAFENBHK
copying A%, (FRETEBEK class WA MG RS (EK 4 %K 45 URE
A IErHEFE R operator= (K 10 EMBIF) « WRFKIE, HIFJRAAKEER
BR. )

—BREMSRK, TIRLERL— MR REN A EREL. REIE:

class PriorityCustomer: public Customer { //—" derived class
public:

PriorityCustomer (const PriorityCustomer& rhs);
PriorityCustomer& operator=(const PriorityCustomers& rhs);

private:
int priority;

}:

Effective C++H 3R, B =R






OEBPS/Image00052.png
260 8 £ new I delete

Base* pb = new Base; /7R BIAIERTE) operator new #HE RS
Base* pb = new (std::cerr) Base; //I1FHfi, iff Base i placement new.

[FIFEEEE, derived classes 1] operator news £ global RRAS T4k A& i 18
] operator new hR s

class Derived: public Base { / /A& B SEHETH Base
public:

static void* operator new(std::size t size) //EFEHEFEERM
throw (std: :bad_alloc); / /FERHI new

}:

Derived* pd = new (std::clog) Derived; /7852 Bk Base B
// placementnew $EHET .
Derived* pd = new Derived; / /&R, YAF Derived
// operator new.

43K 33 ERAMITIS T XA LAREEIE. N TRENFIRELE, KRE
WERR, SREFHT C+ 7E global 1E KA R B TR operator new:

void* operator new(std::size t) throw(std::bad alloc); //normalnew.

void* operator new(std::size t, void*) throw():; // placement new.

void* operator new(std::size t, / / nothrow new,
const std::nothrow t&) throw(); //K%K49.

WRYREE class WL operator news, B DR XEIRHER. B
RO B ERREIE class ZF P FRRXER, B UEHREEIIERTERE
FfEHIB operator new ZAMERTH . T8 — AT K operator new RiFHE
RAX N operator delete. WRRAFEXLERBAEFHENATH, RESRN
class ¥ @R A< global HABIT[,

FTRU RS —MERMIER, B —4 base class, WEFTHEEERM

new fl delete:

class StandardNewDeleteForms {

public:
// normal new/delete
static void* operator new(std::size t size) throw(std::bad alloc)
{ return ::operator new(size); }

static void operator delete(void* pMemory) throw()
{ ::operator delete(pMemory); }

Effective C++ IR, 5B =K
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7 %EK 47. A traits classes FBIKRIER 231

HEERENRE £, FOHRARREANERMANSEHER. SRAEM £
HEBERBEARN LS HERE LN ESRMS. miFBOEER “MREINERMA
BILR IR S, RAHXA £ WRBANERMGELR, RFHAEA £
WMRHE=A c BIUE, MAASB=A ¢! 7 KiK. FHTH, XER—MEX
RETAELER “HIEHEMHA” . ATk agvance WAT R IMBAIFTHE, BRITFE
BEIRZEFIRERES, NS advance MARNE, BEBEEZAFELIY
iterator category X%, BAFXF R AL A dordvance:

template<typename IterT, typename DistT> /X ERAT
void doRdvance (IterT& iter, DistT d, / / random access

std::random access iterator tag) //%f\#%
{
iter += d;
}

template<typename IterT, typename DistT> //EBERAT
void doAdvance (IterT& iter, DistT d, / / bidirectional

std: :bidirectional iterator tag) //I%{{#%
{
if (d >= 0) { while (d--) ++iter; }
else { while (d++) —--iter; }
}

template<typename IterT, typename DistT> / /X ERAT
void doAdvance (IterT& iter, DistT d, //input AR

std::input iterator tag)
{
if (d<0) {

throw std::out of range ("Negative distance"); /1T
}

while (d--) ++iter;

M F forward iterator tag 4k 7 B input_iterator tag, AT bk B
doAdvance M input iterator tag WAL EEW A E forward L. KR
iterator tag structs 4K X R W R —INLLF. LR Eixth R public kAR T
EAFTAL: 4T base class 47 5 MAREB AT derived class & EATHE.

advance BREGNTE L, WREXEIR random access F bidirectional 51838, W
ES B GEEE, EMREN R forward 5 input L5, NBHAEELS
HORBREE GRS 1TH. RITRRTSEIAEBE a RA R, FREEEA—
AR RETEAS, SETHRREY 0. ERAEP RN RERARZ . Wi
WESARE, B “TEMSREME” B “TERITH” ZREFE.

Effective C++H 3CHR, BB =IK






OEBPS/Image00273.png
=352

FIMPLRER U, M EFKIERASBHERRTR=MA: LERS
KUK, RMERAEER, TONRBEER. —HEZHTRURRIBR/E, &
Al . ERFDMARKRARAIE T X MEALRSRHTHEIER.

PACE. EH. BRI, 55, 5ISEREA, —BRBERAEELERT
FEREK. R, H—RERSROBEARER, TMEGERRER0RE K RAEFET,
NEEBIERMEAER, SIBUAEE, HER AR b ST T HoR ST
RIAMEIESE. ZMAUZERARFERR.

Scott Meyers 2 iIX—HHZMEAERK!

M 1991 SRR (Effective C++) ZJ5, Meyers B4 KM, 1996 EH] (More
Effective C++) 1 1997 &) (Effective C++) 2/e LAJ 2001 4E{ (Effective STLY it
i L. Meyers I KHERFHREZHOHRE, FRAE, BU--ERPERE
RFER LB EE RS AR IR E R F . MR BRSO A ik
BN ARZE IS RPREER “HER AR —XRRNBERERNER
LA

PLE&EK Citems) M5B EFLZYK, XMHEHEEART A Meyers HOUEAHE,
HI B RAER T XM ENBETERS . WK, (Exceptional
C++) . {More Exceptional C++) . {C++ Gotchas)  {C++ Coding Standards} .

(Effective COM)Y  (Effective Java) . {Practical Java) SHFEHZHEHRE “H
KITB”

BE 8 25 (Effective C++) BRI T o FARFF AR R IR IEH
#. Meyers 7t HFF R HIREANA, HAAHFES. Eﬂt&ﬁ)ﬁ%i&%—ﬁiﬁﬂﬁ
FFE, BT, BEEEREARASEEN.
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176 6 ARG R R

& HH Strategy

IRIRX R (design patterns) Xt C++ MIBEZDEA N, &R,
eGSR Strategy ik 2R f@ B vHH R EUBUR — D 2 B2 A& K R I virtual
R BRI B B4 RAE R RGO AF

HealthCalcFunc
A A

EvilBadGuy SlowHealthLoser

EyeCandyCharacter FastHealthLoser

WRFH AR UML /&5, .0, XEREEFIR cGameCharacter XA
AL RIARA, B R P B EvilBadGuy M EyeCandyCharacter #fJ& derived classes;
HealthCalcFunc B H M HAKMERZMIME, KAZFH slowHealthLoser Ml

FastHealthLoser #§/& derived classes, —* GameCharacter X HH# W F— R

&, $EM— KB HealthCalcFunc ERAERIIITHR .

T EES A E T

class GameCharacter; / /BB A (forward declaration)
class HealthCalcFunc {
public:

virtual int calc{const GameCharacteré& gc) const
{ ...}

}:

HealthCalcFunc defaultHealthCalc;

class GameCharacter ({
public:
explicit GameCharacter (HealthCalcFunc* phcf = &defaultHealthCalc)
: pHealthCalc (phcf )

{1
int healthValue() const

{ return pHealthCalc->calc(*this); }

private:
HealthCalcFunc* pHealthCalc;
i

Effective C++ 3R, 58 =&
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7 %K 41: TREARONREINLE

7
ER5ZBmIE

Templates and Generic Programming

C++ templates FIBRVIREFVBEE: L RAVEF LR “ KB L L (type-safe)
78880 vector, list fl map. R HAH AL templates, fihfi1ZIL templates
HE N2 B E W B4k . 88 MR 1R &F » B2 B 4R #2 (generic programming )——
5 RS AL BT b 28 XS S KU e a7 —FE #F . STL S for_each, find
1 merge MiRIX—HREEMRE. BEAMTEIM, C++ template HlH B H B —F858
BB R (Turing-complete) : ER ARG EAEMHEHWE. TRFET
AR TT4RFE (template metaprogramming) , U “7F C++ GiIFRAPAITH T4
B EIEPAT” BT, ERXEHTF, BHEEHBA C+ template 14 E
B)—/NEB4r . SRR E template N FHIIILSE) ™, H—AKLONE—BHEXHEERSA
T template F)%rFE. LW S(F R AT

A BETLEFERER AL FKEH template F2/F 5, HA] DERB — A LB
i) template F2F Fi . AFHSAIRVERFR, FREBY R template FE, T
IEVRFTBEE IBE 5T o

R 41: ITERINEONRERSS

Understand implicit interfaces and compile-time polymorphism.

RN St R R R EREND (explicit interfaces) FMBITHEE (runtime
polymorphism) ERIFE. BT, HEXF (BEED 1 class:

class Widget {
public:

Widget () ;

virtual ~Widget():

Effective C++5 3R, =W
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struct RectData { / /X <57 BURRRERI—AMER
Point ulhc; / /ulhc = "upper left-hand comer” (7€ bF)

Point lrhc; //1rhc = "lower right-hand comer" CH F#)
}i

class Rectangle {

private:
std::trl::shared ptr<RectData> pData; //KXT trl::shared ptr,
}i // R4 13
Rectangle 1% /7 e i+ 8 Rectangle MITEFE, BTLLIXAS class R4t
upperLeft M lowerRight E¥. point A BEXHE, FrUMREEEARK
20 BRAMBE CERLL by reference Ji 5138 7 B € CRRFEE L by value
FRAEEEER) » XERBT LIRF references, {LFREZEH Point X H:

class Rectangle {
public:

Point& upperLeft( ) const { return pbata->ulhc; }
Point& lowerRight( ) const { return pData->lrhc; }

}i

XEMRTTELSHE, EHREREN. XHRLEREBRFEN. —FE
upperLeft 1 lowerRight BN const FRAEH, FAECIIWENRRATIE
& P —48 %1 Rectangle FHSRAEAR R, MARILE Bk Rectangle (R
£%3) . B—HERADRBEHFIRE references 156 private W EFEE, REET
R AT X £ references it IS EARE ! Hl:

Point coordl (0, 0);
Point coord2 (100, 100);

const Rectangle rec(coordl, coord2); //rec &4 const B,

/7 M (0,0)%(100,100)
rec.upperLeft ( ) .setX(50); / /BTE rec HNAERK

// M (50,0) El (100, 100)

XEBI#ER, upperLeft MY # SR BRI reference (1617 rec AR
B Point RREE) KREHBRA. B rec HENZREATER (const) !

XUIHEERMNTEAEMN. B—, REZTEOHEHUBREHRET “BEH
reference” WIERBIH REE. AF 2 BR ulhe M 1rhe HHEF K private,
BA1ERR EHI R public, B4 public % upperleft Ml lowerRight f£HH T EATHI

Effective C++H 3R, B =R
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3 43K 15: AERREERPRU R RIRHIV

Coping R¥ (HLIE copy M REA copy assignment BAE1T) B e aRiZES
BahGIE LR, EHBRIERIFRMERAB T REEMMNE (KK S BERBET
A, BUARBECHREEN]. FEHR TRV ORISR B — AR A,
XEERRAHR T 43K 45.

WHicE
B 24| RAI MEUNR - HEHECHEENEIR, FTLLRIEN copying 1T AHRE
RAI M &K copying iTH .

B R E LK RAI class copying ITHE: M4 copying. #4751 it ik
(reference counting) o AN FAhAT At ERFT BEAE LI

FM15: ABRFRERRDRERERRIBEIREVGE]

Provide access to raw resources in resource-managing classes.

BUEE A (resource-managing classes) 1R#E. BN IRRMHIRIFMIRHIEL .
HBHESMERENGFRITRENBEIER. &N R PR BIXFER
classes RACHEMBIHEZ MMFE LS, MARKEBENFEERLEFERE (raw
resources) o {HIXMERHATE. HE APIs HERBRE, FURIFREE (X
HE RO LR ERNESS) AARFHXER APIs, 7N RB58E RIREEN
% (resource-managing objects) H 31 [HJRIHEYE (raw resources) .

EABF, K 13 BA-ARE: HHEEIEH N auto ptr B
trl::shared ptr {#7F factory ¥ createInvestment KIS R

std::trl::shared ptr<Investment>pInv(createInvestment()); //H%iK 13
RERFHE AN KL Investment MR, BIXFE:

int daysHeld(const Investment* pi); / R EH RS

Effective C++H 3UhR, BB =/






OEBPS/Image00154.png
5 %331 BXHENSRFRTFRRRERIK

WiE R4 . R Interface class Person BB [ derived class RealPerson, J&
F R AL AT R MK virtual B8 EHI S

class RealPerson: public Person {
public:
RealPerson (const std::string& name, const Date& birthday,
const Addressé& addr)
: theName (name), theBirthDate (birthday), theAddress(addr)
{}

virtual ~RealPerson{() { }

std::string name() const; / /XS R B LA BT,
std::string birthDate() const; //MBEATRESESR.
std::string address{() const;

private:
std::string theName;
Date theBirthDate;
Address theAddress;

}i
AT RealPerson ZJ5, BH! Person::create MEK—SEAFHHF T :

std::trl::shared ptr<Person> Person::create(const std::stringé name,
const Date& birthday,
const Address& addr)

return
std::trl::shared ptr<Person>(new RealPerson (name, birthday,
addr) ) ;

—~AEILEH Person: :create SLIARE S LB AR 2R derived class X%,
BT SHA. E 8 CHREGEENSIE. AETESSE,

RealPerson 76 3B Interface class FIB AN B E WAHLHIZ —: M Interface class
(Person) SR, REENBELREASNRE. Interface class I
ALY RS EEK, BRELK 40 BFENIE.

Handle classes Fl Interface classes fi#f& T H# O MLHZ MBI EXRER, ATk
& SC A8 (A I R B4R 5 (compilation dependencies) . WSRRERMBEHIR (Fik:
RIFLWAEL — MRS BARNEAER, RE—DIHS BTN SRR
B) , RNERESEREXSEHNFTE. “THRERERHHEZ 0K/ 7
rRubnil . BERETERAYPEEFTEMHORLE. SMERESITHRERE TE
BE, XALRAEA X ST HEH T HF.

Effective C++% 3R, 55 =R
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2 WEATHBEESE

{ //FFRB— X (block)
DBConn dbc (DRConnection::create()); //E DBConnection %3

// A% DBConn XRUMEEH,

/ /%L DBConn D

// {#H DBConnection ¥t %.

/ /AEXREEH S, DBConn X%

// W%, EWmA3H

// X DBConnection X% A close

HEREA close fith, —YI#ELF. HWRZAMSHRH, peConn FTHREK
LAERERYE, BREAFEEFR MR, MEERRE, FXHRRENMM
T A AR BT RRATT -

BN TT LLBE S IX — A BB .  DBConn HIATHE PR ELAT LA -

MR close M FHEMEREF. BEHEELTHA abort FE/k:
DBConn: : ~DBConn ( )

{
try { db.close(); }
catch (...) {

EWEBHHTR, W close MIHAIRIL ;
std::abort( );

WRRRFEE A “ FATHBRIRERSER” JEUEREHIT, “HRAEH
P RAGHEEM. EREW LR E MR el L RESBNH
BEATA) « MR BRIAA abort FTLARSER “ANUMITH” T,

FTHEEH close MEEHNTH:
DBConn: : ~DBConn ( )
{
try { db.close(); }
catch (...) {

HIfEEEIIR, 12T close WIHMRM ;
}

—RME, BAREFERANREE, FATERT “FEIERM WERE
FR! RAMARGE TRE R EE “BREREF” 3 “RRABBITHHRHR
B” 8. ATEXRA—ANTTHE, BAALHRESRETRBIAT, BIEEE
BB MERZ)E.

Effective C++ 1 3R, BB =R
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6 %K 32: AR public SR is-a K&K

B makeBigger REIZJ5, s MIMEREMLREMRE. GER s UL by reference
F7 4545 makeBigger, FiLA makeBigger BME s B8, T& sHI£E. D

BArE?

MR E] “public 4K” MRS . REKMIR (BEHP ¥IWHH
HY, EXEBRMEENTSREDNR. R2E0RAERER, FETHITTER
5 ERFE (BlmEET S THEBERINFEE0 HATHTFES S E (R
BRRNZMEE—F) . B public A& X, H28H1TT base class W& H b
WEAEE, SHEEE, WRTLUET T derived class W% & b, ZEIEFHAER
BlFH CA—ANEUBITREK 38 () sets Fl Lists) , M EKLEREF, B
PALA public A& ENIZRKXRIFARER. mEFERSILREL, ERE—WMEA]
BT, XHAMUERFRAITAES. MBS —ARFR—E%IN GEEARFL
HALAERZED . REELREFEHFARRRATLLERESE.

AR PR S iR 5 P 28 4 e S 7 5 T 1 AT A0 T e o 2k 2230,
fEOfEELEkR. RERERFMERN, ERARCEIERN Bt EMREMN
L4k Cinheritance) XITKM, RELANRHERFINBRFEE S, UESS
FEHBH “HAR” X—IHEFE. BE -REABRR M KEETHRELSKR
FH, REBEMZA “4 Penguin B Bird, B4 Square 87K Rectangle” HIHE
SRR XFERAAFTRBEEHTAESR, BHUETER,

is-a FFAERME—FFLET classes ZEHIKRR. ABHEMHERLKIXRLE has-a (F—
V) F is-implemented-in-terms-of (FRIBEYSZILL) . ﬁ%%%«l@ﬁ%% 38
39 iR, ¥ ERXEEBEIMEERR T RULA— AR is-a TG R RE T,
fE CH+ PHAFER, BTUAMRRLZHE R T ABIX L “classes MERER” 215
WER, HMEMAE C+ PEBEFHBEEN.

WHic{E
B “public k&K ” EK is-a. EH T base classes & LIS —4HE —EHEHT
derived classes & E, FEX4— derived class % % H1#F 2 —4* base class ¥ 5.

Effective C++7 IR, 5B =R
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9 43K 54: iEHCRBER TR ERMRERTFE

ZHBERLLT TR1 A58

8 FHe3RE (smart pointers) trl::shared ptr Ml trl::weak ptr. BTEMIVERH
BUMRNERE, BSWREH L DA trl:shared ptrs HRABHE MR X
{F BT IB [ reference counting (SIFVHED . —BEF—MXEEMES R,
HRE —BEENZMTIHREZER 0, XMW ESH MR XEEFFE

(acyolic) BIEL MW PP ILBRFEMBREREY, BEUWRHIREINEZHE
trl::shared ptrs FFEIFR (cycle) , XNMAELSERET RG] AR
i o—HEER XN T AR H O AR (EREX RN RS
EXROLEEBE) . ZMENFAXEAD trl::weak ptrs HEH.
trl::weak_ptrs MIBIHEHRIBE “IEHIE trl::shared ptr-based HIFEL
7 PR RERATEEE (cycle-inducing pointers) . trl::weak ptrs HABLH
SR EMTE, SBE—MERENEM trl: :shared ptr B, PFL
A trl::weak ptrs EEIRMFE—XE, ZEWHRTIHSBEMER . XFHFELTH
trl::weak ptrs KB A TRER

trl::shared ptr BUFRE R ZHEK TR1 Aff. AHZREHE, &K
13 R EAAMMEE., A RRTEMEH trl: iveak _prr, #HK-

trl::function, W78 LIRS callable entity (R[AFY), k&AL %
BEHESER) , REESLK5EBiF. BERIEEM— callback FE, %
RBUESZ— int FIRE—A string, BRATATUXAS:

void registerCallback(std::string func(int)):

/ 1 BEEE R B, ZREeEZ A int FHEFI—4 string
HPBELIK func TE AL, Frel LiRK registercallback 8] BUXEEFEEH:
void registerCallback(std::string (int)): //5.kF; SREHIETKE
EEXEP "std::string (int)" BIMEEESR.

Effective C++1 LR, S5 =R
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FB=

Preface

1991 ERET (Effective C++) BT, 1997 FREH IHREF T HEE
BAE, 0T PERBE— IR BEIRR, RERFAERE R Fsk
50 MK 48 MAEEARE. MBEBENY HHE, B MARESH
BATH, BB,

BITH=EM, BRI —PHEANBEES (P LRREZF B0
) . 1991 File C+ HRLHTEXREE, MAHHE—F—F/ e ®ed
PRIAREER & CH REEN—ZH AT S 15 EaE AL KA
k. “C++ BFAFHE CHR” XAHETE 1991 £RMEGHEBE, s cH+ 2
FFAHMETRERE Java B0 C# FEH . 47K (inheritance ) T [A) X} % 45 #2
(object-oriented programming) 7E 1991 4EXT K E L2 REABRFEE, WSBEFRD
LETRIFME, BH% (exceptions) . ¥R (templates) FiZ U472 (generic
programming) A RFEEZ 5| FMHIH. 1991 FER AL IEE TR (design
patterns) , WA/D T ERAEITIRKMAERS. 1991 € C++ ERIRHEARIE LB,
4 C++ RHEMIECE 8 X, FRMuERHFL.

AT AR EKER, RIEHEEFXHEB Tk, RERAD “2005 EH 4R
X CH BFAREERNESE? " ERERFRPHRLELAR. ABERIHE,
— N RBIHEE (resource management) , —PRBRHE (programming with
templates) . S5 L template (BEAR) X AREE AL, HACIULFERT C+ K
BN . ZEFEMIERIEA exceptions (FH) METRE. EAERHER.

Effective C++ 3L, 58 =hR
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3 BEER

feh B EftE, RO, createInvestment IRMEIH “KIMTIH” (raw
pointer) fEIELREX FIHFMEWH—AFETELA, FHAMHAERSEXNEH S EEid
WA delete. (BRI auto ptr BR trl::shared ptr RIAT delete, fth
18R BLIBICEH createInvestment FEIRFEMEF M T BT RN D 5
i A, BATESN createlnvestment BT B, HEKK 18 EWXHEE.

HicE
B HBIE R, EAEH RAILXN R, ENTEME R BT RE SRR 3K

TR

B FHAE B RAI classes 43 %]/ trl::shared ptr Ml auto ptr. FIHEF
RBEERE, FAKE copy ITAHHBREM . HiEF auto ptr, KEIZIEREE (B
HHEY) A null.

M 14: HETREEBEAD/N coping TN

Think carefully about copying behavior in resource-managing classes.

£ 13 BRI A« B YR ELAS B L R A4 B Bl " Resource Acquisition

Is Initialization; RAID , FHUAMAER “HFEER” K, HMAT auto ptr
Al trl::shared ptr WHAKHX AN MAERILE heap-based BIF L. RMIHIEFAEH
YE#B R heap-based, XIRFHEMEM S, M auto ptr Ml trl::shared ptr XFEKIE
BEIRA A EEE N B W EEE (resource handlers) . BEARMIL, H W REBMIR
LK, KREEEHCHRFEETESL.

B, BRBEAMEA C API RBALEERN Mutex HEFH/NR (mutex
objects) , 3tF lock M unlock B REEF H:

void lock (Mutex* pm); / /5 pm TR H 58,
void unlock (Mutex* pm); /I E R BERYE.

ARREARALSE D —MEHEN vutex Y, RATRIFEREIN 1 class
FASRE BN . XN class BEA L B RAIL FRSCAC, KR “ RIFEMIEM
AR, FEATHIIRIRER” -

class Lock {
public:
explicit Lock (Mutex* pm)

: mutexPtr (pm)
{ lock(mutexPtr); }

Effective C++H1 U, =R
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222 7 RS MR

WicE

B & {¥FH member function templates (iR 5 BEHEMR ) A/ “ AT T E A ARY”
IR

B RVRE I member templates FT“¥Z k. copy ¥ai& “5R“VZAL assignment #4E”,
TR FEFE Y IEFER copy & RBM copy assignment F1ETF .

KRR 46: BERTRIRITHEVERTE X AF AR 53R HL

Define non-member functions inside templates when type conversions are desired.

%3 24 iWHE S AT AMER non-member IREAH AL “EERMB LS G LM
RERIBEW” , ZEZZKILL Rational class B operator* REUCAF . BIAFIR IR
BEFE T RZAEIEACRBREANT, BARERE U NEULENSEY
F4&HK 24 B9iTi8; A& F K Rational Ml operator* AR T :

template<typename T>
class Rational {
public:
Rational {(const T& numerator = 0, /7% 20 EVMR R A8 %L
const T& denominator = 1); // passed by reference 77 \A%i%.
const T numerator() const; /143 28 SRR ATAREIR
const T denominator () const; // CA passed by value 75 X 4Ei% .

. /143K 3 SRR AEATR const.
bi
template<typename T>

const Rational<T> operator* (const Rational<T>& lhs,

const Rational<T>& rhs)
{ ...} ’

MBEK 24 —H, BRNFEZHFEER (mixed-mode) HARIZH, FUEA
FHEUTREMAETRE. BINETHES, BAEERERK 24 FFIKE—4
R, ME—ARRME Rational il operator* TIAHERL T templates:

Rational<int> oneHalf (1, 2); 1 FEABI TR &K 24,

/ /ME—ANER Rational B4 template.
Rational<int> result = oneHalf * 2; //8i%! TLix#ELHw*F.

ERKBMARNB B R, BERIK Rational WEIFELRFLIFEMHE
non-template FRARF . FLFBAM . FEEK 24 N, GwiFRrERMNZXFAM
LB GREEZHA Rationals B operator i) , HiX BgFEAM
AR A A B 5 TR Z R, BN TR B AR A 4 BB Z H operator*

Effective C++1 3ChE, BB =R
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4 %K 18: HBROAGHRIERFER, THERA

std::trl::shared ptr<Investment> createlnvestment ()
{

return std::trl::shared ptr<Investment>(new Stock);

}

REIFIFBA trl::shared ptr BJHfAEA (LM H b DLLs, THFERK "cross-DLL
problem", XM Stock B trl::shared ptrs SIBEFICR “% Stock M5 HIKEE
A 0 B iZ I A DLL's delete” o

AE&FIFIEAFME ST trl::shared prr, TRAT “UHEOASBPWEREH, &
AHBRA” MR BHT crl: :shared ptr WA S HERELEE SR, ERRMN
Bt B A . & LA trl::shared prr SEHLEHK H Boost ( 43K 55) . Boost
f) shared ptr RJREHIEET (raw pointer) HIFEREKR, LIBIESWATFIEIECAEN
“RrpRz EREIE” . UL virwal BRFAMGRS, FESZRBERFBNSI KSR
FZEBFEPN (thread synchronization) HIESMFH. (REEX—AMAEBHS
RATLLEAEEREIE) . B2, SWEGEHE KEE, WHERAAnESAR. &
WENHRRPXEFIMIRATERAFARE, RMHE “BERE R NREAR
BIMABERE

Wi {E

N FREORAESPEHRER, FESBREM. REZERKFTAEROTS HERZX
“URtEHMER” MINEEREEDR—BE, URSAERBPITHRAE.
“BHIRA” MINEEIERIIH KA. RBIRE ERBRME, RAEXNZE, URHEER
EFBREEETE,
trl::shared ptr XHFFEHIZMERH (custom deleter) . XF[B5¥E DLL 68, w4
PSR BE MR EFY, (mutexes; WK 14) B%,
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4 %3 23; 7Ll non-member. non-friend Z# member £ %

A, B—AELBEFVE? B member B4 clearEverything /& non-member &3

clearBrowser?

EE R FRESR, B DL KRB AL R N AR — 3, XERE
i member FRBREFIERE . FAEMRBREANBEVAERH. XEETHE RN REE
BXH— R, R ST EREIE N RT3, RS EWMHER M,
member ¥ clearEverything KK # 3% b non-member B % clearBrowser K.
B4, 4t non-member PR #F fLIF X webBrowser FHIRHLAER B A R B

(packaging flexibility) , TiHBRXFBERMENIGFAEKE, W0 webBrowser HIFIIE
itk . BT % 4 H non-member fifi% Lt member f#ikiF. EEME, BIAIVLATH
HigH. ‘

AT BT 0. MRELSRFHEIE, CRAFTR. 8L RERHLEK,
BOATUESE. TRAPAFIE, RNAFTAROBHEZNE, BHABRIBK
RN ERZNE SRR EANSEY . B, AL RKIEHRESE, RIOBBBLERE
MEE T ERA K. XRERNTE SHEREBRNRE: CHERAIES S HY AL
HRES.

RAEXBHRAPEEE. AORETUEIEE (BREVRE) , ABHERE
AR, MRATEREEE QSRR SHE, ANBERRARRNSE. KYF
. MR A B ORETTLUEBIE—SBEE” B BRATH AR U5 R EER AR
BORE, fEAFERNEN. AEREWUHRE, ZEOERERAK.

K3k 22 @i, RAEENIZE private, HAWRENIAE, A LBREREL
AU BN, EIERZLEEE. B8 U7 N private BAZTBIRBHAE class M)
member BN L friend 2R %M B R BEIRE—4 member B (EARRATLLYTH class
P i private 238, AT AEUA private BG %X enums. typedefs %5 ) 11— non-member,
non-friend FR# CETIEW A LRIEMRTE) ZMEHRE, T EAFHERMHERILE, B
4, SBUE K M A non-member non-friend BB, B ABEIFAMEIN “ BB YT
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2 MR IR

W, PH1EX—HRREMGREFEFSZBREM. BENRIRAEE class TRFE—
ENE, REREENNERRET . BXAEEI copy WiER M copy
assignment BAVEFFEIERIER, BRE&HK 5 BLEE, MBEAEHEN), Mg
AERAREN, RmiFRESMRFHEN.

XEIRER T —ANHE 20 RIRA 59 copy Wi R £ SR copy assignment B 1ETT
YRIEBETTEE AR — 1, TRARE class X copying. TN RAIRFEHEANT, 1RH class
R HF copying. 1HIX B i) BFRHTEE M IE copying!

BRNFEBE, TARIFEE IR EER public. X BH 1HIX 26 5R $U45 61 8 K,
KB BEITEHEN, BEXREFREHLFTFRGERLHBEEATFHA public. FILARA]
LUK copy ¥id SR #L R copy assignment B 1ERF FE B4 private. #5 i BRA% 75 B — Nl R
R, HRMIET RFRE BB EERA: M4XLREH private, HIRELL
RIOBREANTRAE.

— R S X MEE A ST 24, AR member BREA friend pRHUE 2 W] LLIE B
PRI private B3 BRIAEVRGBEREA, AxE XA, BAwREES ARNERREN—
A, SR\ —NEEHR (linkage error) . “K R RN private T H&E
AL EN” X—EBER A KFKER, EMALE C++ iostream F2FEEPE -
copying AT R . R, BERTF LHRERFELIIF M ios_base, basic_ios M
sentry. fREXMELTH—1A, H copy iR EF copy assignment B VERF &4 75 91
N private T HBHEX.

KX AMEBHEFT T HomeForSale H1R fA] 5.

class HomeForSale {
public:

private:

HomeForSale (const HomeForSales): //Rﬁﬁﬁﬂ

HomeForSale& operator={const HomeForSale&);
}i

BFHRERRET, REASRESHENER. B SHRELEHRFELE, AARLEX
KRRIABEHK. IMRBERASELIALR, RRDBENH, HESHLK
XA :

HT ER class X, B{E S4B HoneForsSale X%, HiFH[HEM. W
EAIRANEFE member B EER friend 2 AWM, RBEESEBHE,
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OEBPS/Image00247.png
7 BIR SR K

LR cHARKEMNBERR LR (EHIERE T “BRT template S5
FIZRPEAN) , BTLAA B container BT HAFTELL typename HHIF, {H C: :iterator
RMEREMNBRELFR, FTLUBALL typename AR,

“typename BHEABRENBRR ARAPBULE" X— UM EFIH L,
typename A AT LAHIERZE base classes list WATEREMNBRBI LR G, thAREIE
member initialization list (FREYIEF]) HEN base class BIHFF. Fln:

template<typename T> .
class Derived: public Base<T>::Nested { / /base class list
public: //ARRF "typename".
explicit Derived(int x)
: Base<T>::Nested (x) / /mem. init. list A
{ / /A SEF "typename”.
typename Base<T>::Nested temp; / 1 RENREBIZIR,
.. / /BXANTE base class list FHRZE mem. init. list %7,
/ IEX—A base class BT T I_L typename.

}:

EEAA—BHESARIR, A—BEARAT —E42%, BRRELRERE.

ERANEERE 1 typename B F, MEMHERLEFPEBKARMLES
Fo BERNTEASES — function template, THEZ—MERIR, MRIMTH A Z
BRBIBW X B4 local B (BIA) temp. BATTUXAE:

template<typename IterT>
void workWithIterator (IterT iter)

{

typename std::iterator traits<IterT>::value type temp(*iter);

ik std::iterator traits<IterT>::value type fRfF T4#R, HAEARILRM
HE traits class (WL4&K 47) —FEH, ML TH “EBN 1terT ZXNBRFTIEZY
FIKRE” , XMERIEH—A local TR (temp) , A IterT X RFIRYEIAHA
R, H temp AR iter FTIEW . WR IterT & vector<int>::iterator,
temp FIKEIME int. R IterT £ list<string>::iterator, temp KIZREIFH R
string. BT std::iterator traits<IterT>::value type B/MKEMNBRE A
# (value type #iHkE T iterator traits<IterT> Z AT IterT &4 template
250 , FUBNUAEEZ/HE typename,
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widget MIXEREF LM EAMMEME. EHE RN new —2NFF, MB AL
BRI E E XA nothrow new. BEILEMR "new (std::nothrow) Widget" K
operator new H A MHRE, H widget WERHEHTEHES. MBRECERAM, &
RES—WMEEHEE. FESLRG? £R%~L: £/ nothrow new HAEEARIE
operator new MR, PMRIFMHR "new (std::nothrow) Widget" XEERIRIE
RAREBRE . FH/REERAHIZA nothrow new WFHE.

ERFAER (XMHEFFE) K new, REHZDHKKHESEE nothrow 5
3%, BEMRIRFET# new-handler 11T%H, EABMMBRAEEMRE.

EicE
B set_new handler AFZE P IRE— AR, EAFESEETEREHRCHEFAM.

B Nothrow new B—AMEUARBK TR, EAEREHTHREMR: FANWIER
HOf RS R T e H R

KM 50: TR new Ml delete NSEEKRIN

Understand when it makes sense to replace new and delete.

iEBATEREIZRAEE. B4, BA2E ANEESREERIZMN operator
new B operator deleteB? TFHIE =A% NHFEH:

B ARRWEALHER. WRE “new FIBATE" delete HWHIAEZRM, K1
BN EMIE (memory leaks) . HIRZE “new FIBHNTE” & LEE K delete W&
SBARHEIT N . W operator new FH — B BIASELHTHA ML, T operator
delete ¥t N R B E, BIRMBASRIH LAHRRE. WS ASHE%R
BB TR R BEIE "overruns" (EASESBRXERZE) B "underruns”

(BASESREBESZHD « mBRBATEITE X —4 operator news, &
RBHAMAT, UFSER RTFEAFBXRZEE) BMEREN byte
patterns (B1% 4%, signatures) . operator deletes [ERLIRE R ARETR
HAH, EFERBREDEX TN A EE R RET overrun B underrun, iX
BHE operator delete ] LAKIE (log) IAFLLLRBANEREIENIEEH .
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“HEY 7RG, CHMRBLZME ! BAARMEESRRE—MER, RZUWUA
—E”, XERAHE, ELFREZXAEN. BRBERANBIEESTEN.

HIRIX BN

class Rectangle {

public:
virtual void setHeight (int newHeight):;
virtual void setWidth (int newWidth) ;

virtual int height( ) const; e A E k]
virtual int width() const;

};

void makeBigger (Rectangle& r) / /A REH LU © FEFR
{
int oldHeight = r.height( );

r.setWidth (r.width() + 10); /78 r FEEmM 10

assert (r.height( ) == oldHeight); //¥I¥f r IEERERYRE
}

B, LRK) assert ZERKIEHAE. FHH makeBigger AE r FIRE;: ¢
T P MR A

WAEH RIX BARES, H A {EH public 847, AVFIETEIA —FETE:

class Square: public Rectangle { ... };
Square s;

assert (s.width () s.height()); JIZFREEAE—ERE.

makeBigger (s) ; //BHTHE, sR—F (sa) I,
//BTCABRATTRT LA L A

assert (s.width() == s.height()); /IR E IE A TERZ R A E

XWMRPAR, B assert GRENZATHE. HAREEL, ETEH
TR R EAR .

ERARIMB LT —NAE. BRITWAER T EED assert AR

B ] makeBigger Z I, sIREMREEMF;
B 7f makeBigger EREIA, s HREHRE, EHFERL;
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PR, FrURMTUESR, RFEFAMERKOBARET LHEERIZEH
Derived M EREBT ™ A MU, X TFLUTATS:

Derived: :Derived() // “ZH Derived WIERE” KM SHEEH
{
Base: :Base () ; / /¥, “Base o
try { dml.std::string::string(); } / /R EIEE aml.
catch (...) { / /IR R
Base: :~Base () ; / /555 base class &5, 3

throw; /BB ZRE .
}

try { dm2.std::string::string(); } / /R dm2.

catch(...) { / /IR R F R
dml.std::string::~string( ); / /%58% dm1,
Base::~Base(); / /85%% base class 5, I

throw; JIERERE .
}

try { dm3.std::string::string(); } / 1RERITE dm3.

catch(...) { / /R R E
dm2.std: :string::~string( ); / /%H45% dm2,
dml.std::string::~string( );: //545% a1,
Base::~Base{(); / /4% base class 7y, I

throw; /1B ZRE .
}

XEREFNEARFRALHEHRORE, BALENRERSUEN
BRRKEMOEREER T . REMIL, XCREHERRBR Derived M2 HE R ELL
FRHBATH. FREFBREHANFTIBIOIRFELEE LEHEL, Derived HIHE R
BED>—ELRERARR AR base class P FIMERE, MALHEA (2
fi1E S AT BE4Y inlined) &M% IFSER A% 2 B B inlining.

AR L IE AT Base W RS, FTLAWREH inlined, FTHBH “Base
HBERBCAR” MAEAKABEESEEAE “Derived MEREAA” W (HA
Derived #iEREEH T Base MR E) . MR string W REST5EA inlined,
Derived MEREH KB AN “string MERFMRIL” BlE, §—HEIFNNET
Derived BN AN FRHFHE (WARAS%E, =AREACKAER) Z2—. BE
RFMERT, “BEH perived WiEH M inline fb” HIERNMRIRMIRE . FML
BEWBHT perived MR, EMILBNTLIE R “H Derived Wi Bk HAIH
WHIFTAEXNE” #—— 88, T T,
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XEhEE Widge:t’s operator new HSEHLAE 2 faj .

void* Widget::operator new(std::size t size) throw(std::bad alloc)

{

NewHandlerHolder /14 widget 1
h(std::set new_handler (currentHandler)); / /new-handler.

return ::operator new(size); / /SR FEE S R
} / /%5 global new-handler.

widget K% 7 N iZRALLXHE % A H new-handling:
void outOfMem() ; //REE . HERE
/ /Widget SER SR A A

Widget::set_new handler (outOfMem) ; //BFE outOfMem b Widget K
// new-handling &%},

Widget* pwl = new Widget; / T IRN SRR,
/ /AR outOfMem.

std::string* ps = new std::string; /1 RPN RS BLR I,
//F global new-handling ¥
// CnRFRE) .

Widget::set_new handler (0); / /B Widget FEH
/ /new-handling FR¥UCH nuil.

Widget* pw2 = new Widget; / /IR RFES AR,
/ /LRI R
// (class Widget FHBAEBHN
/ /new-handling BRED .

TIIX—H ROREHARE class FIARRITTIAR, FEEELMUARHAENE
MR . — MR AL R B A 4 "mixin" KK base class, IXFf base class
FAR AV derived classes kKB —fF BRI —HEEXPIH R “BE class TR
new-handler” fI8E 17 . ARG KX A base class $5¥4 template, W— 344 derived
class ¥ 3K 18 LA H B[ class data H 1.

XA base class #43it derived classes 2k EAT1HT T ) set_new handler
Fl operator new, [fi template #8453 WIHH{R T —A derived class FRE — A LAAE 7MY
currentHandler AR, ITRRLIFH LTS, BRBEIEFEUNIBE. £
frb, —REBEXERARRE, EIETHEEMAHFTFHER class £/H:
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1 23K 04: B S A AT AT 2 5e Beansb 1k

class Directory { //EBEFER PR
public:

Directory( params );

}i
Directory: :Directory( params )

{

std::size t disks = tfs.numDisks(); /7 tEs R

H—BBiE, XBEPREVE - Directory MR, FRBE M L4
Directory tempDir( params ); / / oarst SO R

AR, WA P E B BRI R T : BRIE t£s 7 tempDir Z BT SEHAIIEIL,
BN termpdir IS R E S H BN RYIBH tEs. H t£s Ml tempDir BARIKMA
FEARF B R F A [ IR B SO R K, BN X T AR S FETAKR
non-local static 5% . WTREBEHEE tfs RTE tempDir ZHTEHAIIHIL?

B, PR ICIEHE I — K, C++ 3 8 F AR #0413 5 75 P 9 non-local static
8”7 MRS KT LHTE X . XRARER: R e Fs
LR, JEE HAE, RELHE. EHBEFE AR, taiR 24 %1% T A # non-local
static X B L h “HEiRGA Ak, implicit template instantiations” JEH, (M/5& B
SRSl “BRERAN” BRD , MEARTGEE EFRTISEAIKT,
EZAEAREBIR “WTREERKT” KRS

FEZERR NN IHETEEERXANEE. gE—FEHRE:. B84
non-local static X} R F| H WL BB (XN REMBBABEEY A static) .
X R HOR B —A reference TR EH MK R REA A AAILRE TAEE
FEWIX X8, #AJIEU, non-local static X5 4 local static X F# T . Design
Patterns XK BF KSR LINHR T, X2 Singleton X — N WL FE.

XANFERRMAET: C++ FE, REAN local static X R ETE “ %K B4 A
BE” “HriB EiExg e e R WEmEd. frolin AR “REBGRA” R
[H]—A reference $5 [ local static ¥18) #¥t “ EH ¥ ) non-local static XT&” , 4]
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Font f(getFont());
int newFontSize;

changeFontSize (£, newtontSize); /7% Font B FH# A FontHandle

ERENMERFRWINEREENS. FNEFTRSERE ront RS

fljg#t— FontHandle:

Font fl(getFont( ));

FontHandle £2 = £1; / /IR JERREE A Font X%,
JJERTIH £1 Bt S RS FontHandle
/R B

Pl EFRFEH A FontHandle 1 Font X% £1 B3, (HIA FontHandle W ATE T
HEMH 2 8. BLERSETFTE. Fliiny r g, SHRERHR, m e
R A “BHK”  (dangle) .

REZRB— AN BREBBE (B0 get BLARYO ¥ RAII class FHHAHE
W, REMNMIZRMBEAER, BRIEHHRT RAI class HiR T HATHIREE L
B, DREHBANERL. BERITRITARRBREARK 18 NEE: “EOES
WERER, RHERA” . B BEREEREW ger REEZRIANHKT, BA
CH CEREZ RN MATREEEMLT . ATUERE, BRBREBRFHR
1 “BRAE” BETIRRFHEM.

PREGA BT BEIN A, RAIL class ) RIARAMR BRI BRIRAI RS, 5 “H3%”7
RAEFE. BREY, B—ROS RS LRG AR KA. RAI classes AR
AT HERYITFE: ECINEERATHRA—MIRITA—RER—aKk
. MR- E, AR LIEXEAT S ERN—ERER LR, ERFELE,
BEAMEH L RAIL classes &5 & T A BINIRE HER 3, HURBRIENIESE
Bl. HIM trl::shared ptr i ERIFTE I AT EHE ST &K, HIELIESMIR
A5 VIR AT A E KRR . MR BB RIFH classes —#F, ERBTES A
FEENMY, BEZRPFENIAERA.
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4 RIS

T AR 2 MU A R & /b  TEXT R 2 (RS B AH ) B B e i BB i W (B C assignment)
Bk, BRMERRAIUAT? XFE types T 5 B S T RA— MRS (FLUBERIE
E) I bE—MadERE (HUSEHIHFE o BRI B LR RWEMITERAER !
KR, XAMEEASEIE . MELL vector B# array WAL E T,

—A “DAUREIFN R ” MRBHERHSER: WP REORE—ANFXTHM,
% Rational K operator* M & BKU TS (BRHEAER LEMERE) .

inline const Rational operator * (const Rationalé& lhs, const Rationalé rhs)
{

return Rational (lhs.n * rhs.n, lhs.d * rhs.d);

}

R, IRBRAR operator* RENHKMEMANFHBA, RMKIERERA
BH T RBERTHTATHE— DA ET—RBRBH, FREAZAR, HE
T C++ MFA&GIEES —#, ATHFSSIERTRINL, HUSES BEAME
HABZER AT MERAT . FIEEEN T operator* & [EIE MIHIE RIATHI AT 4 %2 &
HuHER . MRRFRSHARX—FE CENBEREIL) , ROEFFRERFEINZ
HHATH, TOPATRR LB ER.

RIELL EFHTRIRGE RGN HIRUIRAE “IRBl—A reference AR [F]—4 object”
ZEREER, RETAEREP AT A EROBA . RikgwmiE8 mA AT REREEA
A7 BRI, JRAUEZIRMAETE.

e
B ZAREIR[F| pointer B, reference 3 1] — local stack Xt%, iR [El reference ¥ —
/™ heap-allocated %1%, BXi&[A] pointer 5% reference #&[7—~ local static XTG4 Al

BERNEFELMIENNSR. £33 4 OO0 “ERAFEHREP SR reference
18— local static 3% ” R4 T — G Hsl,

FM 22: AN RIEEFAN private

Declare data members private.

OK, THERRKHMX. HAWRESEITLARATERNZE public, REILRE
EHA KX public iR B KL S IFHEEE T protected BRATZE . B5 R H 4.
BRRTEMNZE private. RREBXNERE, REREMRIIERT .
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5 %327 RESBERIME

PMERIFEZER, 48 R/ PESHEBMNERRD. BFE_FBh
“IHR¥ER”  (old-style casts) .

C++ LRIUFF R CEEHIRN new-style B C++-style casts)

const_cast<T>( expression )
dynamic_cast<T>( expression )
reinterpret cast<T>( expression )
static_cast<T>{ expression )

FAREARKHE K.

const_cast BB ARG R HEBMEFR (cast away the constness) . B
RME—T BRI Ct-style B RIBRAERF

dynamic_cast EEARPIT “REM THAL” (safe downcasting) , tHELEH
RAERMNSEBTHRSREBRFOTENLE . CRE—TEHIBRBEBENT
fEhte, HRME—TFREERBERNSITRANERNHE FREHAL .
reinterpret_cast MEIBUTMREFEE, LHEIME (RER) THERRTHIERS,
RURBRREATBE. BIHE— pointer to int HERH—4 int. X—K#H
RARRAELIMED R 2B REH—K, BRETR WAL 3R A (raw
memory) 5 H—MRARAKNSAESE (debugging allocator) B, WL4&EK 50,

static_cast FAK3RIERKRE#: (implicit conversions) , HI4# non-const Xf
BEN const B GRBEEAK I FTA) , 8K int #4 double %, BHATE
FASRBAT LIk B Rk i R m#E, BIAKE voidr FREMHEN typed FEET, ¥
pointer-to-base ¥4 pointer-to-derived. {HE BEH const # A non-const——iX
MHH const_cast A IMEE.

IR ER G, EHAERRZRM. FERZ: B—, BIRESENRD
AR (R R AT RSFH TR grep) . HEMALE L “REHEXBFR
SR M SRR R, B, BEUIMERNERAEL, miERATRL
Wi EHRIE A . BT, MRFRITERE R (constness) E#, BRIFEHFH
RERIPH const_cast BULEELHiF.

RME— A HAERENE, BREEA A explicit MEREHK— 3T
SLBESL N REE . Bln:
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Widget& operator=(const Widget& rhs) / /IR[AIZEEI A reference,
{ // FRMIEFSTR.

Le.t:_urn* this; / /R BIZEM S

o
RAMARAMGER T U LRRERERR, ERTHAREHEXESH, fil:

class Widget {
public:

Widget& operator+=(const Widget& rhs) /1 EABOERF
{ /! +=, =, *=, %%0

return *this;

}

Widget& operator=(int rhs) /7 HRBRIE, BME

{ /7 HRER SRR
/! AEE.

return *this;

FER, XRARMMY FFREEE. WRTEFE, B —ATEdHRE. R
ﬁ'ﬁizﬁ}ﬁ}i)‘(ffﬁﬁ?ﬁWﬁggﬂﬁﬁ‘?ﬁﬁf?}ﬁ%ﬁj&ﬂﬁﬁﬁﬁﬂ string, vector, complex,
trl::shared ptr BREKHRMEAIRR! (LA 54) Sty . FEBRIERE MR
FOLRREFEEEH, TRTERBEAE.

EinlE

u AWR{E C(assignment) BAEFFIRBI—A reference to *this.

SR 11: & operator= PANE “BBME"

Handle assignment to self in operator=.

“BRBE” KAENSBERES A

class Widget { ... };
Widget w;

W= wi /IRESEE
EXERREABE, HESHE, IUAREAEEPLERLST M. WIMNRES

Effective C++" 3ChR, B =hi
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8 & 51: %5 new Hl delete i FHH 7% M

if (SYECEEh)
return (—P¥EE FERSEESRIINT ;

/75y BESR: R B RTAY new-handling BB (L)
new_handler globalHandler = set_new handler(0};
set new_handler (globalHandler) ;

if (globalHandler) (*globalHandler) ():
else throw std::bad alloc({();

}

BRI 0 bytes HIHFRILA 1 byte HiEE. HllKA AFHBEHBOA
R, BM7ERI#. & 74T i HERR P AL SR 0 bytes HiFR?

PR AT HE W B MR IR L B R X 4 {85 (pseudocode ) , B & H ¥
new-handling FRAEFE T null )5 XOLZMK R IR . MR FARINVBAFESH
AT LE S new-handling pR%UFEET, BTUALM A set _new handler
BHEk. #E, BER—FOHREBRERFUS . HESKEREHREFE
BEEMHL (lock) LIMEZ 44 E new-handling ¥ /5 1 (global) $RLEM.

%3K 49 K F| operator new W& — N EITEH, T LR TARIEA AR B HIXAME
¥F; “while (true)" MEIALHTMEI. B EIHFMME—INER: AHFEEHT)
S BCER new-handling R T — AR T 4K 49 MFE. LEZAFTH. ¥
7 —A new-handler. #1E new-handler. ¥ vad alloc B (BRHEIREY) , =
R ARG R T B4 return. BFE, X+F new-handler A4 A FUEH H A AR N
GRERT . WRAH LM, operator new W] while EHKIEALLEER.

Hr 2 ANBRE ZiIRF) operator new i A RS derived classes 2k . X&FH
REHEBRIERE. 8 LR operatornew higH, B RANE size bytes (R
3k size £ 0) . MK EHE, BN size RAPEZNELS. RTRBEEKS0FE,
BHEHEATEERO— N RERBERRENE N ERE cass I ROEWT AR
BEBARAL, HIARA T % class W4T derived classes. WEtRYL, 45T class x T
I operator new, HATAHREEH R AKPNIGFH sizeof (X) P SE X(iTh: A7 g
RTT— B4k A T =, BB base class f operator new #£FHH LAZMET derived
class Xt %
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6 MRS FX &R

ERR 32: HATEVREY public SkFRBBEH is-a XK

Make sure public inheritance models "is-a."

#E {Some Must Watch While Some Must Sleep) (W.H. Freeman and Company,
1974) XA HH, ¥EF William Dement it T — A8 F, KEULE LB iLEELT
WREPREEN RS B LHR, S RMNEER, —BEEE AN TR ELE 1066
ERBEAEY (Hastings) HBFTFAE. WRAF¥ELHEZ L, Dement 551,
Tt HRIDE 1066 XN B FT . RS Dement LG RE, HPRAFLHER
ER, A RN RERARE” XEABOEF. b BEXRPEE, JFEE
THEEGHEME —4H, CELEREEERENEEF . Dement EBAF
WA AN AR [ A XA R -

BREERE, HAEHWBREEEAR: “STHRASEERBH—M4KES
EHE” . 24 Dement #tid%E, MEBOR. LEE—MAEHET "1066".

R E A AMEREREREMNRAR, WU CH BITARNRHE, &
EEM—AHMME: publicinheritance (ATF4EAK) EHR “is-a" (B—M) KIXHK.
3 AR ) 2 2 % ESZE R B Lo v A !

W YR4 class D ("Derived") LA public FE 4k class B ("Base") , #RERE

P CH HwiFR (UURROABESE 3, 8 %E0 D INRRRBRE—K

A BRIXE, RZAMN. HREOEBE B DRIHFE—MRILPIHES, Mot s

ZHHEHRLOBES. HREK “B WRATR EAZIEAATT, D ME—HATLL

W EA%” (Fi: KEDPTE Liskov Substitution Principle) , B A% —/ DX HRHAR

TR (B BXR. RZWMBHRFE—A MR, BANREEMT, EHA
REN DHRHMRE—A BXMER, RZIFABIL.

C++ XTF “public 4k&” ™% FEAT LA N, FRLITHIT:

class Person { ... };
class Student: public Person { ... };

BEAFLRBRAVNE, SNMFEHEAN, BHESIARREE. XEEX
MEEEREK. ROBY, WATURLKE—HHE—F oI NHBHE
H——F 24t H AL o B BRA IR TR 2 A ] RS M — i F——h i skt
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6 %X 39: ARG HIEM Y private 4k 189

MEERERK 18 HBE: “HROAGHPEHFER, SHBRA” . 7£1X 8, public
GhAR R GFRBE

EAVLIRLL private FEARZEK Timer:

class Widget: private Timer {
private:

virtual void onTick() const; / /% Widget HIEIE. . 5%,
}i

#& 1 private 467K, Timer ¥ public onTick B ¥(FE Widget WK private, TiH
MEFFH (BX) MR EBERIL. FiH—K 1 onTick JBEE public N
WERGE P m U CURAE, BRiER T 43K 18.

XREAFRE, EAMEJLICHE, FA private SAFIELX BB . BRBATRE
LLE & (composition) BXTIARZ » £ ATLAR . RELE widget WA —MKRER private
class, JE#& LA public FER KA Timer FFEHE X onTick, REH—MXFHEEK
W %F widget Wo. FHRZIXFIEER TR

class Widget {
private:
class WidgetTimer: public Timer {
public:
virtual void onTick() const;

}i
WidgetTimer timer; WidgetTimer

}:

XA R private kAT H Z¢— ik, P4 B RIET S X public 2k& MR
&, HBA—AF class (WidgetTimer) . HERBRBRETERN TIRER, ¥
R—ANRIHERTEAR -, TISECEEZMBERERN (FEF&FK
35) . REwtk, BOUEHEANES, AMTARTERER (RENZX) BHX
FEHY public kA MB S, TARERIRSEH private ZA R

Bk, FREIFSBERT widget BB LA derived classes, {HFEIIRTHES
ABFH IE derived classes E#H & X onTick. WIHE widget 4K B Timer, b BRI
AT HESEIR, BRf# R private SR AT fE. (BIEBT, 43K 35 & i derived classes
a] LLEH E X virtual B, BMEENABIEAE. D BHER widgetTimer & Widget
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2 WEMTRIREER

MEER, BRWR “LRERERF” 8 “REAWBHITH” KR . K5 ZEBHK
2, HEFHCHEA close HARXHEAFRAE, TRSMAII—ALEHERKIHL
2, BTSN, MR AAZMISFH (BFRMNRER A
REAE) , ILIZABEE, 58 DEConn MR EE A close. MREAFHREE—
IR close WP 7 #—1i B pDBConn & F xR B HERETF, BFABRH LI
B, ERERMNEANSE - FRERE, MIERETRFH.

WHiclE
B THRBERNAELHFE. WRAPATHREAHNRETTRMNRE, i
MR ZHEREMRE, REHFTEN (RMEH) BEREF.

B NREFFHENEMRERPSTHE R E MR, A class MixiE
A EER (MAEENTHRET) PUTIRERME.

FRR 09: BAREMSENITHITZEPER virtual BRE

Never call virtual functions during construction or destruction.

EERFHWRESAEBER: RN IERFEATHREONEEA virtual
R, BRAXHREANSERETENSE R, REFHREASEX. WRIRFR
R —{r Java B C# BBF R, EEMEREER, BAZE CH SEMNPHERN—
AHTT o

BBARE A class AR, FREHRBTA SR, EHEITHEE. X
M H—EEELH T, FUEHEIR - IMEHENE, EHITHE (auditlog) P
FEUR—BEHIER. THE MEEREUY &I k-

class Transaction { / /BB By base class
public:
Transaction{ );
virtual void logTransaction() const = 0; /7 — R RBRAE AR
//HHFEIEF (og entry)
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template<typename T>
void doProcessing( T& w)

{
if (w.size() > 10 && w != someNastyWidget) ({

T (wiERE) HEREOE R EH XLELAR:

NIRRE—NE A size WL BRY, ZEREORF—NEHE,

=
BUMIFF A operator!= R, FARLERADS v MHH. KERIMNER
someNastyWidget FJERIH T,

HERYRIEFER (operator overloading) HrRIIFTHENE, XHALRAA
FEHRL. BN, TLJH size RARE, ATIIXA K EHLTHM base class 4k
A XMRAREATER —NERE, HEATRE-ANHMERE. KL
5, EHEFFERN—AEH operator> KA | BME—FHEMMZEE—4
HA N X FIXTR, T xXMEME—A int(10 BIHEED B A IEF —4 operator>.
XA operator> AHREIRMIRA—ANREA x MSEAW, FAEhn]ARER
By 2%, REFE—ARREREBERE < X RHEHIER v KXIR!

FIFEEHE, T #$%§3’Zﬁ operator!=, ﬁuTﬁ#ﬂl%ﬂum operator!=
BZ—ARBH x IS —AREL vy XK, T ATHERN X
someNastyWidget FIREI AT 8 v, XTI A E XA operator!=.

(s iRiR, ARSI R B TREME: operatorss WEH, M—
MNEBRREART T EARRREMRRA, WS LRREXKEX. )

BANE— R RBEBRRED, KBHEPENSBELA. BERAR
FEM A AR, BRBEOUNEH—EARREAMR, REXASTRE
ERMER, HEMNERMARES—BTUEHGEEUH. Flmel T &ER:

if (w.size() > 10 && w != someNastyWidget) ...

*TEH size, oper—ator>, operator&&ﬁ}?. operator!= 5 FHAREN, B
TVRERIREARS, EREHANRERAREGHRES . 1 BAIMEMF LT
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5]

std::set 185
st ze t 3
std::swap
see also swap
implementation of 106
overloading 109
partial specialization of 108
total specialization of 107, 108
std::tr1, see TR1
stepping through functions, inlining
and 139
STL
allocators 240
as sublanguage of C++ 12

containers, swap and 108
definition of 6

iterator categories in 227-228
Strategy pattern 171-177
string and text utilities, in Boost 271
strong guarantee, the 128
Stroustrup, Bjarne xvit, xvili
Stroustrup, Nicholas xix
Sutter, Herb xvii., xviii, xix
swallowing exceptions 46
swap 106-112

see also stdzswap

calling 110

exceptions and 112

STL containers and 108

when to write 111
symbols, available in both C and C++ 3

T

template C++, as sublanguage of C++ 12
template metaprogramming 233-238
efficiency and 233
hello world in 235
pattern implementations and 237
support in Boost 271
support in TR1 267
Template Method pattern 170
templates
code bloat, avoiding in 212-217
combining with inheritance 243-245
defining 4
errors, when detected 212
expression 237
headers and 136
in std, specializing 107
inlining and 136
instantiation of 222
member functions 218-222
names in base classes and 207-212
non-type parameters 213
parameters, omitting 224

pointer type parameters and 217
shorthand for 224
specializations 229, 235
partial 109, 230
total 107, 209
type conversions and 222-226
type deduction for 223
tempaorary objects, eliminated by
compilers 94
terminology, used in this book 3-8
testing and correctness, Boost support
for 272
text and string utilities, in Boost 271
third edition, see 3rd edition
this->, to force base class lookup 210, 214
threading, see muitithreading
Tilly, Barbara xviii

TMP, see template metaprogramming
Tondo, Clovis xviii
Topic, Michael xix
total class template specialization 209
total specialization of std:swap 107, 108
total template specializations 107
TR1 9, 264-267

array component 267

bind component 266

Boost and 9-10, 268, 269

boost as synonym for std:tr1 268

C99 compatibility component 267

function component 265

hash tables component 266

math functions component 267

mem_fn component 267

random numbers component 267

reference_wrapper component 267

regular expression component 266

result_of component 267

smart pointers component 265

support for TMP 267

tuples component 266

type traits component 267

URL for information on 268

zarray 267

ind 175, 266

=function 173-175. 265

zmem_fn 267

creference_wrapper 267

wresult_of 267

:shared_ptr 53, 64-65, 70, 75-77

construction from other smart pointers

and 220

cross-DLL problem and 82

delete [] and 65

deleter support in 68, 81-83

member template ctors in 220-221
triztuple 266
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7 %K 45 BRARARBEREZFTARERE 221

template<class Y> /B, REETHRER

shared ptré& operator=(shared ptr<Y> consts r):; //shared ptr.

template<class Y> / /B auto_ptr.
shared ptré& operator=(auto_ptr<¥>& r);

}:

ERETE SRR explicit, HH “IZH copy R E” Brob. ARROK
MEA shared ptr BERIRRE IR R T —A shared prr BEEBE RFH, HAREA
BRSO IR BB TR 4T BRUHATR A BB N ABIAT (R L BAFEBRW cast
AR ZERRTTLL) o B— Bk SRS trl::shared ptr W& R
assignment BEAETFH) auto_ptrs HRBHE WA const, 52 TR H AN R
trl::shared ptrs fl trl::weak ptrs LA const f&id. XRFEAHEKK 13 i,
HIREH—A auto_ptrs, BAIHLHEHEIT .

member function templates (5% 5 R BANMFDWERA, HEMNHFARE
BEEEAMN . KK S Uiid, FHER RN EAT=ENY SRR RE HPHEIE copy
¥1% BB copy assignment BAETF . BLFE, trl::shared ptr A T —ANZ 4k copy
MR, TMER—BEE v R vy HFH, 24k copy ERBSH RN “IEFK”
copy R, MARBERERSHEEN trl: :shared ptr BB —A copy Mt R
WB? BBFEA trl::shared ptr MEIBES —ADFEEH trl::shared ptr HH
RITHIEAT T, SiFREK AL copy MG RBBR " RIALYE?

—INIRFTE, member templates FFAKRIEF MM, TIEFHWH, WREF
FBE A copy WIBERE, HRAKEFHTE, REESHEEBER—. 1E class
AT copy HIERE (A member template) HALMHIEHIFEREREITB
T copy ¥ % (— non-template) , BT LLINSBARAE IS copy HITERIT7 7 THI
M, RN AEEZA copy MIERER “IEHK” copy ¥ RE. 6 RN
B FWRAE (assignment) ¥fE. TR trl::shared ptr B—# € XHE, HE
TRFE:

template<class T>
class shared ptr {
public:
shared ptr(shared ptr consts& r); // copy HIiERREL.

template<class Y> /1AL copy GRS .
shared ptr(shared ptr<Y> consté& r);

shared ptrs& operator=(shared ptr consté& r); / / copy assignment.

template<class Y> / 124X copy assignment.
shared ptré& operator=(shared ptr<Y> consté& r);

Effective C++H 3ChR, 3 =R
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6 %335 % virual ER UM Ab R

R AR 4R AT AR AR 1% AW public BEOERKEB MU, XHEF
M, (AR FE non-public {5 BFATHEME, MARET . Lhx EEMEHES
H class FFIFEAPLEE (BIFEGE B RA A RED BH#h class SMEHEAN SR
HLAE (134 ELIE B 3 non-member non-friend ¥ E 5 — class ] non-friend R
B , XEREESFVE. INMFUEFEEALRARRE, EARMMES
BRI A BRI AW R FH GameCharacter ZAF R R E

—RTIS, ME—AEEME Y “ FZE DL non-member B ET7 I class ] non-public F%,
27 WIMNERRE: 39 class Midt3E. B class ATAEERHEAS non-member BR¥ N
friends, BUENHSCIMIRE—HMRHEL public V7% (84 W B
k) . BARBIEEHFR virval KB HARA (BRE “BANERTEBHAFEACH
RV RS M “AEBITHBERTERE” ) BE LSRR (FIanm] gedn
SRR GameCharacter #3EME) , BRRUIRIERG N SIHER AR HRER

#E£H trl:function 5t X Strategy £\

—B3M]T templates AR EMIMBRRED (WEK 41D KER, ETHREEE
IR BERREL F HRITICR T A LAER “BERBHZHTE” LARTE
¥, MARREMN “GREEMARTE" (BImRHxts) k? mR—E/ERH H
HAREEBRABRARE? It 24— EBIEE int TIARAEFMATHEBA int KK
IR ?

WRBAVREAEH R EFET (WRTHI healthFunc) , TRBH—MEEN
trl::function MIX R, REAFMEMERANT . BHEEKK 54 Fril, ZHH
MEAEE (RME) EFETEHEY (callable entity, Wit REFeE . BHTR.
AR B REEE) , REHELARAKAETH K. UFRRIA BRSO &R

trl::function:

class GameCharacter; / /3nET

int defaultHealthCalc(const GameCharacters gc);: / /30y

class GameCharacter {

public:
//HealthCalcFunc f] LARAEM “nliif4” (callable entity) , IHEARIHE#EZ
/ MEAI#AT GameCharacter 24, REWLMIAT int FIARE. #T.

typedef std::trl::function<int (const GameCharacteré&)> HealthCalcFunc;

Effective C++F IR, 3 =R
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7 %K 42: T f# typename HINE R X 205

ZREARRE? MENIE LBNRERAERAEH—A local BE, TR —MHERIE:
C::const_iterator JELL x. LR, XUTERA AR, BEHETHN, RS
CH BTSEMALABROTETRIEMAN, EERXAKIENEIA.

FERMNENE c BAAZAT, WAL IHET LLAE C: :const_iterator /N
— KR, T MR TTIEMENT template print2nd B, WARBE c BRH 4K,
C++ HAFUTT LA (resolve) Bh— SUIRZS: RIS AE template B —
MRENBEIR, EEBRXEHRARNER, BRIEREFER. TUBREHERT
BENBARFLEE. HMUFA6I5, HEREED.

KL EL b, BABKESE printond BIRLL:

template<typename C>
void print2nd(const C& container)

{

if (container.size() >= 2) {
C::const_iterator iter(container.begin()); /1 IEANBFRYE
/ /B A AERRY
RENZBEEIMTAXARENN C+ REBTIE, iter FHAREAE
C::const_iterator KRB A &H, HRIDFERE SR C++ HER, TR C+

BREAR. HEFEZXANESE, RIALHEV C++ # C::const_iterator &4
KA, RERKEZHTMERETF typename BT

template<typename C> / X REER CHHAES
void print2nd(const C& container)
{
if (container.size() >= 2) {
typename C::const iterator iter(container.begin());

AR 18] 2 AT AT IR 2 /RARBETE template IS — MREMNBRE L
B, MURERBERIR —MIER EXEF cypename. (FHHRE—IK, RIRE
SWB MBS D

typename RHHRKEIIRENBRB LR RMbARAZHERFE. Sl TFE
XA~ function template, #EZ—MAJM—A “IREXER" MIEARE.

template<typename C> // S EA "typename" (FK"class")
void f(const C& container, J/ARSFER "typename”
typename C::iterator iter); //—REFR "typename"

Effective C++H 3ChR, B =R
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4 43K 19: B class JRIAH I type

R type MER AKX AKEXR (inheritance graph) 47? 1 FR4kA& B F L8R
FHY classes, REL3Z B ARL classes I AITRAE, FF 5] B 2 F|“ BN K R LU virtual
5% non-virtual” MM (JL%&HK 34 MK 36) . WIRMRAVFIHAN classes ZKAIRA
class, L& MIRITE HERE—— RERFWRE—RT N virnal (REK 7).

HREGET type MEH LA BNEH? VREY type £HF T HAL— T types 2 8], FTH L
EEHBITHG? MRERFEAFRE 11 2YHRRBRERANEE 229, RLHR
7 class TL NE— M RBEBEHH (operator T2) BT class T2 AF—H
non-explicit-one-argument (R[4 B —LBRA) HHERE . WRHFERRIF explicit
MR EEE, RESHEIIARRITEHERNEE, AR RRYUEHRRAER (type
conversion operators) 5% non-explicit-one-argument ¥)EE . (&K 15 HFRANE
KRR BT . D

HARHBREFDBRET LT type TERSEBHN? XA RIBKE R g G IR
I class 77 BF MR A6 R 25 . 3L b BEL % R member BRHL, FEEENTE (&K 23, 24, 46) .

HARMFAERBE ZRE? WL ERRBHEN private & (LEK6) .

WZRAF type BIAR? XANRE T LHBIRREBNBEA N public, BN

protected, WK private. B HFEBIRREH— 1 classes /B functions MiZ%k
friends, URMEAIRETH N ZHRESH.

H4RE type By “KRBEAE D" (undeclared interface) ? EXHE. REZLM

(R4 29) URBFER (BIMESESFBEMEERT) REMMRIE? REX
5 TSR BRAIEHE A VR class SEELARFE N EARRL AR &4

REVHT type B B 4 —RAL? BFRILEIHF e X—ANH1 type, TR E X — ¥ types
KiK. REMIRRAZE X —DF class, TRNZE X~ H 1 class template.
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2 £ 07: HBEFISEH viral HTid R

¥k —~ pointer-to-string, SRGHHEBRITBHIIBA string 184 delete #W, R
ZIBE R E] “AT AT P L.

SpecialString* pss = new SpecialString ("Impending Doom") ;
std::string* ps;

ps = pss; //SpecialString* => std::string*

delete ps; / /AN BEF*ps 1) SpecialString UL,
//BRh SpecialString ATAIREISHHRA .

HEE S HTER A virtual TR class, QA STL AHW
vector, list, set, trl::unordered map (WM&aK 54) % . MRIRYE L SEGEA—
MFEAE BB A H AR “H# non-virtual FTHI R B class, FHAEAFRIE! (RF
3 C + WHEBEMHKA Java (Y final classes BX C# [K] sealed classes ABFERY “2& F
WA Bl D

HHE4 class #—4> pure virtual H7 4 B ¥, T 85800 8 F) . 30885 , pure virtual
B 2B abstract (R classes —— WERLRAEEM LA (instantiated) [ class.
MR, RARBEATFLREGENR. RiERHERASEHEMSR class, HF L
BT pure virtual ¥, EA? 1B, HTHBR class B2 BB X1E—1 base class
S H, TS T base class Wi%H 4 virtual F18E %, 3F B BT pure virtual PSS
BB class, KARIER 6 8 : IR BB BRI class 7B — pure virtual
Wi k. TEEANEF:

class AWOV { //BWOV = "Abstract w/o Virtuals"
public:

virtual ~AWOV( ) = 0; / /9 pure virtual $THIEREL
}z

XA class 5 — pure virtual BR¥Y, BTLAE BB class, XHTEH A virtual
FHIRE, FIURAFEEHEOCITARENRE. AMXEENH]: ROHXA
pure virtual $7H R 3Rt — 4 & X

AWOV: : ~AWOV () { } / /pure virtual HT# K& 2 X

M ERBEETRE, BEEIRYE (most derived) HIFEA class HATHI R E B
A, RIE B HAE 1 base class FIATH R EH A . 7 F 28 5 7E awov [ derived
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5 %#K 30: FEM T inlining Y E B AMH

B VR A RAE F R BRET,  “ARBIN inlined” i) inline FREUE R H W] fEgE{E
, EARRF RIFIEME— SRR BERE A . B MRS A & 4 B iR BOn i i
BB outline BIAS, W — R EATH T CLIRBIEEH 5 M AL/ E, 7 array A# T
EiEariad g,

SR _b 4 3 R O A B B AE A & inlining FORTRERIE A —BREBAZLOLH
BT HRALSX AR HZEBLUT perived class ¥ B #:

class Base {
public:

private:
std::string bml, bm2; //base R 1H12
}i

class Derived: public Base ({
public:

Derived() { } //Derived HEERERTH, R, £G?

private:
std::string dml, dm2, dm3; //derived Bf 1-3
}i
EAMERPERRKE inlining FAEREN, FAEREASEMAE. |
RARHHREE 7] 82 K Im IR -

CH X T “NMEBELNBMB B REA AFE” T F SRR LHIRE
A new, BHFAIREINBBIERYE AIEN: DRER delete, WA
HWRB P, BREIBR—AXR, HE— base class R~ ITHRAXEHE
BWEFIME: BRER—INR, RABFRTETASRSAsIRE. RGN R
HAEXNSMERRABEHRY, N2 OHEFRIE RSB ESHR. EXEHFR
FCH R THA—RaRE, BEFARNMAL. “BEHRMARE” R%FH
SREFERNR, FALELH—RRERE, BRECNATREZRE. RNBEFA
—ERFLABIBEEERE, MBS —hRERTREPEAR A =4
ZHEBRRBRFPRRE—R R TEMMIT . F IR BE IR H 4 3 o6 0
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1 43 02: RELL const, enum, inline ##: #define

¥ (BRAEER M undef) » IXEBR#defines NMIUAEE K E X class ERHE,
WARE RO B et st R UL 3H BTiE private #define WA AR T, T4
const fRAEFE R UEHEN, NunTurns B,

IBRGIF R BT LREE, AR static RAEHFHRX_EREY)
5. WAMFTIER “in-class VMERE” ARV EEHEBH#T. WRFHRIES
AR ERTEL, ARAT AR RE XK

class CostEstimate {
private:

static const double FudgeFactor; //static class # &7 HH

... / /BT3RS
}:

const double / /static class H&5E X
CostEstimate: :FudgeFactor = 1.35; //fMFEBSCHEN
)LF R RYE—TRE M. ME—BISNE QWIRTE class Jnik i) F
E—A class B, HlnE LRA camePlayer: :scores REA B F (K,
SRR 88 R FE O TE G S AERA AN o XEHMET —REGRFSS (BRI
A fo i “static BEHE class BB 75 “in class FMEBE ", AIHATIER "the enum

hack" AMEMTE. HEWHEME: “—MNBTHAHEE (enumerated type) HIH{E
AT ints WAEH” , TR GamePlayer A[E YW

class GamePlayer ({
private:
enum { NumTurns = 5 }; //"the enum hack" — 4 NumTurns

//BCA S F— e S K.
int scores[NumTurns]; / /X T .

EFHAHEH enum hack EHABHNIIAR. F—, enum hack FATHE HE L
B8 #define MAME const, B IHMRIXIERFAEER. HME—14 const FIHhE &
EER, EE— enun BHUBLERA -G, TWEL P 4define KM EE LA &
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6 &K 35: B virtual EBEE LA HABIERE 175

class EyeCandyCharacter: public GameCharacter { /1B ANPHEL,
/1 BRHMERES
)i //EvilBadGuy [A]

EvilBadGuy ebgl (calcHealth); /I, RREA
// BRI

EyeCandyCharacter eccl (HealthCalculator()); /I N2, fEHEEA
// REI ST ERREE

GameLevel currentlevel;

EvilBadGuy ebg?2 ( /I NH 3, EREA

std::trl::bind (&GameLevel: :health, // BAREGHE R
currentlevel,

1) //ERELT

MBS, BHRAE trl: : function ARV FER, FHERE. Bib
RESES. MBRREAXENEE, BTRRECYLEN trl: bind FrRLERN
Hig. H TR,

BERERY, HiHH eog2 MEEIRE, N cameLevel class KA B
¥ health. 4F, GameLevel::health EME HIERZ NS GREA reference
8 GameCharacter) , HEXLF LEZHASH, HABEBRRA - IMRASH
GameLevel, WELR this FrgfIIA . MR GameCharacters FBRFETHE R E
Z ¥ —B¥: GameCharacter CXANITRWGHTHE HERRYO . WRRIMEH
GameLevel: :health fE4 ebg2 R BT S, BATULALER T ERE, fE
EARFEZFHANSH (—A GameCharacter Fl—4* GameLevel) , FHMEZHE -5
¥ (—A GameCharacter) . FEXAMHIFHBATLREBEMFH currentlevel
1 “ebg2 BRI E R BT TR CameLevel MR ”, FRBEAIH currentLevel
e N GameLevel X, ibH'ETE “HIK GameLevel: :health # A LATHE ebg2 )
fE” WPAEH. BER trl: :bind FIER: BigH ebg2 MEFHERHEN XL
J U currentLevel fE A4 GameLevel Xf K.

BT T - KEHAY, BRI 2 "1" BW “HA ebg2 AH
GameLevel: :health B &Ll currentlevel fEH Gamelevel XT&” . XFEHIMTIA
EER, BEMNEOBREFRORAES: FU trl:: function BER IR, &
ABREAFEFEFEAD#EERESEHEARENTHRAY (callable
entity) » WRIXENEE, 1H4RE?
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3 &K 14 ERFEEBAEF /DD coping 1TH

~Lock () { unlock(mutexPtr); } /1 BERCR R

private:

Mutex *mutexPtr;

}:

% Lock AR & RAIL K

Mutex m; 1/ EXRFEENE T

{

/78— AR R RRE X critical section.

Lock ml(&m); //8{EEF3E.

}

/ /AT critical section PR FIERYE.
//TEXBERRE, BaffRE)FRale.

XAREF, BIR Lock WEBEE], 2REH LR

Lock mll (&m) ; //BRE m
Lock ml2(mll); //¥mll BEF ml2 8§ b, XeREHAE?

X RFA— A B R A . BB — AL R B £ RAI class 1E#&—
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class Lock: private Uncopyable { //ZEIERHl. WK 6.
public:

/ /BEY
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MNEBERRSEH “SIBAHE%X” (reference-count) . HIHERMFERFTHIE,

BHECHBE —MEME GEXNS) BAKR. XMHFR T EH RAI MR, N
B TR “BSI A% #¥. trl::shared ptr EREI.
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reference-counting copying 7 8. MR RTERH Lock ITH A reference counting,
T AR mutexPrr IR, T Mutex* BN trl::shared ptr<Mutex>.
SRR trl::shared ptr AT H R 45 HRECH 0 W RIBR ELATIRY) 7,
BARBNFERNTH . JRITA LA mutex, BAVEEMBHIRIRSIVE R
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MUFEIZEH . £ 21 YRRSFEERBAIE operator* BAIKREIF W E, i
%K 44 NFANT — SquareMatrix class. ZELLFAHR:

typedef SquareMatrix<double, 10000> BigMatrix;
BigMatrix ml, m2, m3, md4, mS; / /BIEEEREFE

- / IRTEAEUE.
BigMatrix result =ml * m2 * m3 * md * m5; //{FEEIIRFRE.

L “IEER” RBOAHNERITHE result, SEIE 4 NEREHERE, 5§
A RRIFEX operator* ISR . MAEBE, FAMIHRETET 44
YER THERETTE S ERMBEIR. mREHAES. 5 TMP AHXH template HiK, B
B8 expression templates, % W] RETHRR AT LLIG I ST B IF & R, X—Y1#EL
TREREFRAE (B EHEES . TR TMP REFERBDKAE, IITHE
FE XA REIE R T
AUAEREF EHZ Wi (custom design pattern) SZHL & . #itHR
Strategy (J1.%63% 35) ,Observer, Visitor SZ#a L £ F XL k. EH
FriR policy-based design Z. TMP-based iR, FHATREF=4E —L& templates F K&
BT ETR (BT "policies™) , REAIUERLA TN, SEHALH
HEE P ERRAT R XTHARDEHRILET templates SEHRH & BE54H 9
T AHBEK (behavioral policies) , FiLATESmF R4 B LA B A F B4 88354
AR WA CDEEBREHE L Z IR NE fetest, B/ AN
generative programming (HAERGE) #— A,

AREBNNBER TMP. HBEAEM, HXHTHBRIEAES (template
metaprograms KIHREE? 1y, EEBI! ) BT TMP BR—ANEANEREZ 84 &
SARBES, ReEETREZOFTEMBER. REWE, ¥ THENSTHBE
SIFWPTHRBERELE RS ABREZ], T TMP X “EUREZEATEETIE
ITRSEBLHRAT A MRS BRESIA.

TMP {ifBH&RF. HETRET —hR C++ &M ECREPRHN R, EZETRI B
LIXBEMT (AR 54) . TMP BECEHHLI, M% LK TMP SRR EE.
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FREERITT R R . AR PR £ REFENK A inline FE, /¥ “£ &
¥k mstHEFY, —BERFERERERE £, FIARE  NE P RER
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K, H—ASHELUAARREEE. KESERBEN nline REERFLE. X
SHRBLEA R ARKKIRES, ERRMAE N HAFERRBEA B LR A (break
point) WE? BAAFLLER BINBM S STRENT inlined REFHIFR, HiFLRENH
AR & “ZERRRIRFF P28 1R R 4 inlining” .

IXAH AT 7E v RE WP LL B8 B% A A5 W N inline TR LS R O B, ®E-ANETF
BERR . — RN ERAEF RS A inline, BLZE /¥ inlining H{TIEH R
PREEHRE: “— R inline” (MK 46) & “+2FHRER” (Fl p13s
Person::age) MIE¥ & L. EEMH inline FRXM HEFHIBRBHREY, &~
HXA—RBETFEECHENFLRRAZ . AES 80-20 2REN: FHH
B MEREER s0s MPUTHMTERTE 208 AR L. XRB—ANEEMBEN,
RAEREMR, EA—NREFFRE, RE BRI XA UE RO SR P AN
) 205 B, REHE inline BUH T EEHNS BB & . ARIEIREXN BiF, FN
—YIER R .

Wit :
W KL H inlining FREVEEDNEY ., B KRR S b XA H ERRAGRE

FI—#EHIF2% (binary upgradability) EA S, A {#E#EERKAQEBKRBRES/
th, FRFPAEERANSERL.

AE H R4 function templates HELAE L4, g EA1FE A inline.
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HEEMEFZ X checkout BIHARE X EREBEF) #, HUERA B zH
HE—ATEHAH (BorrowableItem W] checkOut & public, ElectronicGadget
WHIHIE private) o X5 C++ RN (resolving) EH R EAHANMUAEFF: &
EIREAANRECTIHZE, CH BHERAXANRENILRAZ S RRELE.
HHBAELAR RS A R TR . RBIPEA checkouts HAH R I ILACIRRE

CEVE: B A S ), A FriB B {EILAC . At ElectronicGadget : : checkOut
FIFTE A M A R B G iR SR T A .

HTRBREANBX, PRI ETE B IRE RS base class KR
mp. BorrowableItem: :checkOut ( ); //WF, JERRIXA checkOut. . .

PR R AT L2 BR A ElectroniéGadget::checkOut, HREHREIRE
—A “2230 38 A private A BRE” HER.

L E AN E B R A UL LA base classes, {BIX%E base classes FAEE
BAEAE D WEEHEED base classes, RAPSIBHEHRY “BAREZEHK” .

class File { ... };
class InputFile: public File { ...
class OutputFile: public File { ...

class IOFile: public InputFile,
public OutputFile

{ ... };

R4 BB G SRARAS — AN 8k AR 4 2R T 3 34> base class FIFEA™ derived class 2 [H]
H—& U ENHERE GRBRERK rile A 10rile ZRFHEARRL, SHNEB
InputFile M OutputFile) , FRERLIESTIXFE—AE: REITHIL base class
NHRRERE BT - RBREBHEH? B File class H AR fileName,
4 IOFile NiZH D EXNBRIBER? NEMAEY, 1oFile NHE—4
base class 2k —4}, BTURXRAMZFE B fileName AR E. HAF—A
Eut, FiRFEESERREA. orile R FEH — M LHFEHK, U EfEAGHAD
base classes T13KHI fileName NZER .

CH+ FEXHHHE FIHRABHLG; BN REBZF—BARHREHER
PATES (ML E—BRFrRmME MR . mRBARERER, FROM4SEAN
A HBHEN class (R File) BA—A virtual base class. T X¥EM, R
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AEEHREREREMET # C++ WMAITAH. AATETH, URIfTE
REATAHERMRS . BHNABFERRERTEEN. AWREHFES, FR
VB AR R AT — A %K

ARAE (Terminology)

THES-MEFRAFNZTBE— /DD CH AL, RPRARETTE
B, RS RREMINEX.

FriBEHRA (declaration) B&EVFHIFRENRAENBIHFFRE (type) , HIF
HEY. TEHRESAHLK.
extern int x; / /3% (object) FERAZ

std::size t numDigits(int number); / /% (function) FSBEHZ
class Widget; //% (class) FEHAAR

template<typename T> / /¥R (template) FSHAR
class GraphNode; //"typename” HI{EF W& 42
IR, RRFBH x HHREAI AR (object) , HIfFERIMNERE. F

WA “X%” —ARBEEHEF HEXKEE (user-defined type) HIZR, HEHA
k. WiFFER, B numbigit FIREIRERE std: :size t, P S il size t
PFHBZENR sta . XAMRBTREILEHE Cr RHRFETROMS it.
R C (GEMBLER C89) HRAERFEHREAT Cr+, MAEB C WFS (Bl
size t) HEREFFLET global {EFIREE sta iy, HEMERR, BRTEA LM
BEAN (#included) « AHZ PRMBWEARELE C++ 30, XA KR2
KRG std::size tMAREE size_t. HREXKPIERFHERFEN AR,
A EN RN std::, B HCIAER size_t, vector, cout XRKRAHE std
H. EHEABFREREEA std, BAEELEFREFNAREEE.

R —38, size t RE—A typedef, B C++ #HEAE (FIW char*-based F

HENMFERFANABEE STL ZRAMTENEES) HHANERAFERS

(unsigned) 28!, ‘B R vector, deque M string W operator [ REIEZ KIS
AR, 43K 3 BIRBIATE X B ORI operator (1 RHU RLZEIE I PN

BMERBH B REERR Gignature) , BRERSEFEREIRE, — M RE
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HEARFEEENSR” BN A2 mETREERE TR,

WEARIX A RERIMERE S FHSEER, 2HB5H (1) 2 widge, (2)
BEA-MEERIBE N, REHIEB N EEIEES processWidget:
std::trl::shared ptr<wWidget> pw(new Widget); //ZESRBhEEa]ALL
' // BaEaEH
// newed FifgXt%.
processWidget (pw, priority()); /XA A E T iR
PLEZ BTOATRE, BARIERN T “BBEANSTRE" WHEFHHIN
Bl (REEEANEAWERNEEE . £ LR BT ERAREA, "newWidget”
RIERLLK “Xt trl::shared ptr WIEREKRA” XHEADBNE, 1“3t priority
BIRR” RAOMITRE, MTARENN, FURFRABEENZIEMERIEER
ITRF.

Wi

B DUBSTEAE newed MEREMET (BA) ShEISH M. MRTXHEMY, —BR
L, BB RN R ERR.
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FM45: ZAARRRBIERIESHERTHER

Use member function templates to accept "all compatible types.”

BB & feta%t (Smart pointers) R “AT ABIEE " MIXTHR, HRMEMMEREN
PLEE. Bl EK 13 Y2 K std: :auto_ptr f trl: :shared ptr {7 848k F 3k
T IEH HLE ShIBR heap-based ¥¥ U8, STL A 2BMKIERES /LT B R B RetEr, X5
WARALFEMER "+ F— DN EIRE M linked list FEMNTSBES —AW A,
{BIXFE 1ist::iterators § L7MBR).

E R AR — 3R, FRAFH (implicit conversions) . Derived
class T4 T LABR S 82k base class 3541,  “3E1W non-const R ” HIFRE A LA
¥k “4RMA const R %%, TARWAERET BHEAERE LR

class Top { ... }:

class Middle: public Top { ... };
class Bottom: public Middle { ...

Top* ptl = new Middle; / /¥ Middle* EE#l Top*
Top* pt2 = new Bottom; / /¥ Bottom* ¥#k Top*
const Top* pct2 = ptl; / /% Top* ¥ A const Top*

B RBARE P B BRIl B e, TN SR, RANBEL
TSR Y

template<typename T>
class SmartPtr {

public: / /ERetRERE
explicit SmartPtr(T* realPtr); /IR E (SR #rEtTEavIshit

};

SmartPtr<Top> ptl = 7 /% SmartPtr<Middle> ¥y
SmartPtr<Middle> (new Middle); // SmartPtr<Top>

SmartPtr<Top> pt2 = / /¥ SmartPtr<Bottom> H#k
SmartPtr<Bottom> (new Bottom) ; // SmartPtr<Top>

SmartPtr<const Top> pct2 = ptl; / /% SmartPtr<Top> ¥#h
// SmartPtr<const Top>

{HE, E—4 template FIAF BB4E (instantiations) 2 Bl FAFAEM A S5HE
RMEERR (FF: XERFWELIHH base-derived KR B, DMREIHHIR
DAL template, =4 HREFN BIAIFAHHE base-derived XR) , FrllwiF
B2 SmartPtr<Middle> Ml SmartPtr<Top> AFEEAFEH classes, EA1ZEFIZR
RIFAE L AL vector<float> Ml widget HHE Y], WM., 4y T HREBE
A EIRBH) smartper classes Z A B ae S, BATL I A THABMBR S HK.
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private 2k ” Bk, EFRBIHEFHAMTEZE, WRIIRINA private AR “F
MBFHFHEA classes Z [MHIRR” WEEME, XAHE.

EiLE
B Private 2k7K & Ik is-implemented-in-terms of (RIFEMHLIL) . CEHEHES
(composition) HIZHUEK. R 2 derived class T2 15 1l protected base class [
ARG, REEEFE XYATRE virual KA, XARTREHER.
B FIR4& (composition) AN, private 28K T LUk X empty base BIbAiL. X
HTF “HNERTBM” BRFEFRENS, WHRIEEE,

R 40: BAETIEIRMIE S E MWK

Use multiple inheritance judiciously.

—B¥REEMA (multiple inheritance; M) , C+ #BES AW ESRE
B, Hhr —AkhIn BB —4k%K (single inheritance; SI) RIFH, TEHEA—EF
. A—IREBEWETR, 2—2&REW, BLEREKNMEEEE (BUEAD . X
ZHEMEEANRFIARTHREESANHE MU

BAEFENEN—MHFLE, 4 MLENRIHHRIE, BFE A —LLER base
classes SRR AR (WRE. typedef FE) . ML IFHELME I (ambiguity)
m‘%o Mﬁﬂ:

class BorrowableItem { 7/ B RS R AR T
public:

void checkout ( ); / /BT R TR

}:

class ElectronicGadget {
private:

bool checkOut ( ) const; //BAT B BAR, RIERERRMI)

};

class MP3Player: //EBIX BB EHK

public Borrowableltem, // (CGREEPEEREH MP3 #BHEE)
public ElectronicGadget

{ oo ) / /X8, class 1 XA RBATHIFOE R
MP3Player mp;
mp.checkOut ( ) /7B R EIEEEA checkout?
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class GameCharacter; //BIEAH (forward declaration)
/ /LU RSO A B R B Bl B
int defaultHealthCalc (const GameCharacter& gc);
class GameCharacter {
public:
typedef int (*HealthCalcFunc) (const GameCharacteré&);
explicit GameCharacter (HealthCalcFunc hcf = defaultHealthCalc)
: healthFunc (hcf)

{1
int healthValue () const

{ return healthFunc(*this); }

private:
HealthCalcFunc healthFunc;
}:

RAMERETE WK Stategy W AWHPENH. EERM “HET
GameCharacter %ﬁ(ﬁig V‘] 2 virtual Eé’l%l " &@ﬁﬁl& HG!BLC, HB%%@ET %‘E"ﬁ@%ﬁ:

B Fl— APERRZ AFREETURRRE R R Fi:

class EvilBadGuy: public GameCharacter {
public:
explicit EvilBadGuy(HealthCalcFunc hcf = defaultHealthCalc)
: GameCharacter (hcf)

{ ...}

}:
int loseHealthQuickly(const GameCharacters); / MEREREOTE RS 1
int loseHealthSlowly(const GameCharacters&); /1R ST E RS 2

EvilBadGuy ebgl (loseHealthQuickly) ; //HAEIREN I A ST
EvilBadGuy ebg2 (loseHealthSlowly); /7 R E AR

B REMAYZ BRI ERETEETEE. Bl GameCharacter AR
— AR R # setlealthCalculator, FREH MEFIBBEREGIERL.

Hea) i i, “{@RISEOT R BAH £ GameCharacter Bk R A AR 5 B 407

XHEER, XS EREGERE IV R RSB SR REE RN
PR . Bl defaultHealthCalc H &K Vi) EvilBadGuy ) non-public B4} .
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BF trl::shared ptrs FIEHATH “—WHH” , EATTHAT STL FHEL
B At “auto_ptr ZIREELRHATHHNEM” KIEH L.

REwpt, THRRET, REKHA LT X auto ptr, trl::shared ptr B
M Ah % gEFe 4, MR RERE “UNZEERE” WEEH, auto ptr M
trl::shared ptr AT RERFHF. MBRAEEE trl:shared ptr HEEER,
B K 14, 18 F1 54,

auto ptr Fl trl::shared ptr HEMAEHFT MR B A M celete AR
delete[15#E (43K 16 X WHE WA R LHA) . MEKAESNSSEHEH array
5 E{FM auto ptrER trl::shared ptr 2 MEERE. REWL, AR, A
Ay ReE o g i
std::auto _ptr<std::string> //EERY 2R EERE

aps {new std::string[10]); // delete .
std::trl::shared ptr<int> spi(new int{[10241); //HFRKE.

HERFLSHFRIR, HREREREX “Ct+ FESEREA” Tt
auto_ptr B trl::shared ptr BEEMRETE, H£F TR1 PHEE. WLEN vector
N string JLEBETUBRSESEMA L. WREERNATEH N HA
Mt 2548 auto_ptr M trl::shared ptr FFEH classes BEF, EFH Boost I (.
%5 55) . EWIILHRELBRE MM EI boost::scoped array Fl boost::
shared_array classes, Ef#RGIRERTA.

A&FLEN, MBEETEFTRBERE BIWERA delete TAEHR—H
PEEHIA; resource-managing class) , FHRAFLEHER. EEOREEELD
auto ptr Ml trl::shared ptr fEE KB EMBEREIEE, BHRMERFR
A8 FR B 8 R 2 B BT IX B TR, classes ik BB HK BEA WML | ERE ITHIHER
HORRFEFEYE. BHAARIEFEAE, BRHERETHRTELBNMAT . Mk
HBIURR T 43K 14 T4 15 FibnE.

Effective C++H1 LR, 58 =R






OEBPS/Image00129.png
7 %K 46: TERBIFEHIIE DSBS E AR R R

operator*) , {HIPDMEHE B AT Rational K, HREHEHR. BNEE
4. class SMEEH) operator* template ##4t5E XX, HETAE —WRRINAED
BT —MRE (BIER Rational template PIIIER) , BE FLEXBAEL.
BRI R E XA, ERBHIREATE!

RSB R A TATIMNER R operator* BB A G S HEHFHANA.

template<typename T>
class Rational {
public:

friend const Rational operator* (const Rational& lhs,

const Rationalé& rhs)
{

return Rational (lhs.numerator () * rhs.numerator( ), / /EBAG 5

lhs.denominator() * rhs.denominator()); //%#24[F
}

yi
XEMRIRAIFTEMERIBEETEEK: 5t operator* KR &K A BLE T 4k
BHPAT. A

XEARB— NSRS, BRAIBAREA friend, W5 friend HIEGHR “U5
i5) class ) non-public f%r” BAMTF. A TiLRBERTRRRETHAELSH L,
BAVEE—A non-member FH (£ 24) ; ATLXNMREH AN, BAD
EFW T T class R TIZE class %875 BH non-member 88 ¥ HIME— R & -
AEHA—A friend. EHBRATHXAEMT . AIM? 2. HHG? FbwgE.

— 42K 30 B i, 58 X TF class P9 IR 3EBHE B BY inline, BIEH operator*
IXPER friend ¥, RATLUKIXFER) inline FRRABTHERMIMP I B/ME, BUERS
operator* MEAEMEFHE, RAA N XT class MR E . ALK
T, XEMFRAERKEN, BEH operator BERNMRITHRE, EXNERLH
RS, WaBmrmEmE. “2 friend REERBBIRE” MBIEKTES
MR—%

“Rational £ template "X —HF SRR L3R (4 B B BUE F L B template,
BUASE X T Rational ISkSUHREE, 1R BAIMICXAMEET:

template<typename T> class Rational; / /78 Rational template
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i, SEREmRARBERENEE. ) BiR—K, LARBEFFEELTNRE L
M Window: :onResize Z i X ZN R & LHAT specialwindow ¥ BEIE. A,
ERTE “HRINRZ base class B4 ” B4 LA window: :onResize, R/FHEH
X% 5 EPAT specialwindow EEBIE. WR window: :onResize BT RN
B (FReR B A TEEN, BN onResize &4 non-const BLAEED , H¥FTXRH
SERMELE), BEIRIREBIA. SR SpecialWindow: :onResize WA HLIEMN &,
LRI REM SRS RE LR BEA—F MR RE: H base class 7
ISR A TED, 1 derived class LA HIE B REELT .

AR ERERERZE, RZUAREERRENIE. RIS FHEG
*this $84—" base class X3} %, #RHEAEIEH base class RAS ) onResize BR¥L,
SEERTHHNSES L. FUFEXAE:

class SpecialWindow: public Window {
public:
virtual void onResize( ) {
Window: :onResize () ; //¥8F Window: :onResize fEA F*this & Lk

..
}i

EAMEIFHEE, MRERARE CITHER, BERRENEERFS: KRRk
EXRERREHENTR L. MRIRAKR dynamic_cast BRI,

EHRHA dynamic _cast WIHHEBZAT, EBFERNE, dynamic_cast WIFEE
RIRAERATEEME LS. HlnEDSHF - MEEENLIRAEET “class BRZFHF
BEE” , WREENEEMESAERANENNRE EPAIT dynamic_cast,
RIA BLH A E R AR B8 — K dynamic_cast ™ He &M LXK
stremp Vi, FHLALLEE class ZFR. WA E EHR AR RATE & ! FLELIIR
FXBEMARERE (EMNULAXFIEER . AMBRCRERA, BT —HE
R HE SRS, BN ZEFEERENRBE DN dynamic_casts REFNESHE
%E .

ZBTLATTEE dynamic_cast, B 2 ENRBE—MRINE N derived class ITH
B EHAT derived class BER L, BRMTF LH I —A “35H base” W] pointer B,
reference, REBEFETHIRABEN R . T HA— BT DU IX A B .
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WE, RTT LA 4438 reference, MATATHAM . {HRIEME, PTiB reference 2
RAEHR, REENEAXNR. LARES B reference FH R, FREZLZ] R
HS, ERF—ANEREHA? RAE—EREWNA L. L LR operator* K
Bl, WMREREI—A reference, J5H —ERMFENEAN Rational XH, HEFHA
Rational X &AM,

ﬁﬂ‘]%ﬁixﬁfﬁﬁﬁﬁtﬁif\:#W/l\ (WEFHM) Rational X RERA operator*z
A E. R, WRKRE:

Rational a(l, 2); //a = 1/2
Rational b(3, 5); //b = 3/5
Rational ¢ = a * b; //c R 3/10
Y “RARAFE—ANHMH 3/10 B9 Rational HE” HAEGH. WHE operatorr &

IRBl—A reference ¥ A ML HE, E 00 H S A Rational I,

RBEIREF N RHIEEH . 7E stack ZRIELE heap FHGIEZ . WHREX—D
local &, BMEFE stack FHEIRENR. MEXN KRS operator* WF:

const Rational& operator* (const Rationalé& lhs,

const Rationalé& rhs)
{

Rational result(lhs.n * rhs.n, lhs.d * rhs.d); /B RS
return result;

PRAT LR XM i, BARE B AR R BB % A A MG R, T result HA4H
AR —FE B E R SRR, BEMNE: XA RBEREI—A reference ¥
result, fH result &4 local X%, i local X5 7E R#E HATH AR T . B, XA
WA operator* HAKIR[E reference $§ A1 HA Rational, TIR[EIH reference 57—
A “MBIH” Rational; —AMBRH Rational; —4NY 28 444 Rational HIIAE
ZE. RE. MSWHRE, HATCELEHERT. HARAERE REN RN
BREMEMEN — R RZH, MEILZBAN “TE/ATH” KB, FHEQEHER, T
o] R G0 SRR [Bl— A reference T8 I3 local 38, #K—RigH. (R RFOREH
I8 — local XT%, HRE—#E, D '
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XR—ASIRKAEFHMR, FEH CH BHAES, 24 derived class A RZ H— base
class R4 B MBR , 17 % base class #7% — > non-virtual T H & $, KERKREEN—
LR PAT B B K AR RIT R derived B> BB . R getTimeKeeper i&[H]
fe4t48 M — A AtomicClock X%, H MM AtomicClock M4 (WM EFEHT
AtomicClock class WA RZR) 1RATREE A, T AtomicClock HIFTHI R Hth
REEATHEER . SRTMIH base class i (tHEE TimeKeeper X —Hi4) HE ¥
B, FREMN—AERN “RHEHER” MR XATREHERERE. SR P04
. FERAE LR/ A ENAEEERE.

T B AX A 1) F PO Ak 1R 137 B 48 base class —4 virtual B HIBR 5R . b JE MR derived
class W RHSWFHEERRE. 2K, ELEBEANINER, GFEFRA derived class
53

class TimeKeeper {
public:

TimeKeeper( );
virtual ~TimeKeeper();

}i
TimeKeeper* ptk = getTimeKeeper();

delete ptk; //BEE, ATHIEH.

8 TimeKeeper IXFE] base classes [ T HT# B 32 4hE 7 B F HAth virtual B3,
R4 virtual BREH B B R F derived class IS AL (L& 34) . Hil
TimeKeeper Bt A] BE#F —A virtual getCurrentTime, EFEAREIN derived classes
BEARMEIRE ., 6 class AEWH virtual R THE N ZBAE—4 virtual
BT He B 3

MR class A virtual B, BERFEHAEBBE M base class. X class
A4 B 24 1E base class, S HATHRECK virmal FAERMEEXR. BE—PMHkKER
7R YR [A] s ABAR I class:

class Point { / /=425 . (2D point)
public:

Point (int xCoord, int yCoord):

~Point () ;
private:

int x, y:

};
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B RIHME—/H type 187 NF R E GHH derived class LUE R EEA 1) class By

nbLEE, AP EHRLiE X —8 % non-member B EL templates, 5 HESIAE]
H¥R.

X R BAKESNZ, Frele S classes £ —FrPhlk. R RAEB
HEDB C++ HERE—RFRAEF BE X (user-defined) classes, — )T KEERE
®.

Wic{E

W Class FIBEHEER type IR 7ERE X—AN8T type Z BT, WiEROE S B 4%
BB 2 A

R 20: 52A pass-by-reference-to-const E& pass-by-value

Prefer pass-by-reference-to-const to pass-by-value.

BREEHT C++ U byvalue T (— M &EH CHGR) HEXNRE (BkA)
. BRIERTSMEE, TUNRESHBRULBFEEZHWEMS (BIA) H¥ME, WA
MR B AR REREEN —ANE 4. XEFH (BIA) REXNRE copy R
¥, XVTHEERR pass-by-value Fh B3 SR BRI BB BHELLT class k&K R

class Person {
public:
Person () ; /7K, HEEBE
virtual ~Person(); /143K 7 EFIRAT 4 R virtual

private:
std::string name;
std::string address;
bi
class Student: public Person {
public:

Student () ; /I BIREBESH
~Student () ;

private:
std::string schoolName;
std::string schoolAddress;
bz
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PriorityCustomer:PriorityCustomer 59
processWidget 75
RealPerson::~RealPerson 147
RealPerson::RealPerson 147
Rectangle:doDraw 183
Rectangle::draw 181, 183
Rectangle:lowerRight 124, 125
Rectangle:upperleft 124, 125
releaseFont 70
Set:insert 186
Set:member 186
Set:remove 186
Set:size 186
Shape::doDraw 183
Shape:draw 161, 162, 180, 182, 183
Shape:error 161, 163
Shape::objectiD 161, 167
SmartPtr:get 220
SmartPtr:SmartPtr 220
someFunc 132, 156
SpecialWindow::blink 122
SpecialWindow::onResize 119, 120
SquareMatrix:invert 214
etDataPtr 215
SquareMatrix:SquareMatrix 215, 216
StandardNewDeleteForms::operator
delete 260,261 .
StandardNewDeleteForms::operator
new 260, 261
std::swap 109
std::swap<Widget> 107, 108
study 151, 187
swap 106, 109
tempDir 32
TextBlock::operator([] 20, 23, 24
tfs 32
Timer:onTick 188
Transactio i
Transaction:Transaction 49, 50, 51
Uncopyabile::operator= 39
Uncopyable::Uncopyable 39
unlock 66
validateStudent 87
Widget::onTick 189
i perator new 244
perator+= 53
:operator= 53, 54, 55, 56, 107
Widget::set_new_handler 243
Widget::swap 108
Window:blink 122
Window:onResize 119
workWithlterator 206, 207
Year:Year 79
exception specifications 85
Exceptional C++ xvil
Exceptional C++ Style xvil, xviii

exceptions 113
delete and 62

destructors and 44-48
member swap and 112
standard hierarchy for 264
swallowing 46

unused objects and 114

exception-safe code 127-134
copy-and-swap and 132
legacy code and 133
pimpl idiom and 131
side effects and 132

exception-safety guarantees 128-129

explicit calls to base class functions 211

explicit constructors 5, 85, 104
generalized copy construction and 219

explicit inline request 135

explicit specification, of class names 162

explicit type conversions vs. implicit 70-
72

expression templates 237
expressions, implicit interfaces and 201

F

factoring code, out of templates 212-217
factory function 40, 62, 69, 81, 146, 195
Fallenstedt, Martin xix

federation, of languages, C++ as 11-13 -
Feher, Attila F. xix

final classes, in Java 43

final methods, in Java 190

fixed-size static buffers, problems of 196
forms of new and delete 73-75
FORTRAN 42

forward iterators 227
forward_iterator_tag 228

forwarding functions 144, 160

French, Donald xx

friend functions 38, 85, 105, 135, 173, 223

225
vs. member functions 98-102
friendship
in real life 105
without needing special access
rights 225
Fruchterman, Thomas xix
FUDGE_FACTOR 15
Fuller, John xx
function declarations, const in 18
function objects
definition of 6
higher-order programming utilities
and, in Boost 271
functions
convenience 100

copying 57
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WEEFRE—IREEZNERANAN A HRE UL 9, A A& E -~ const
X5 ? JRE R WRAIXER PR AL SE B (R AT -

Rational a, b, c;

{a *b) =c; //E a * b BIER ERA operator=

BAMENT 228 ABEH BN BEHRBEMR—IXBRIE (assignment) , {H
REBEFEREFRSAEERIAPI M, RENRMHITEER (UE—PITHER
REHA bool KRR .

if (a*b=2¢c) ... //BRk, HscRAAM— /N (comparison) FhfE!

MR a Mo HRAERE, XHEMRBERT IRESGE. T—1 “REFN
AP EENREY” P EREMI@ET RSN ERYUAKS (ALK 18) , B
AR B E B BRE N E R ARBT - ¥ operator* HIEIEEA YN
const F LATART A “ BB BRBESNE" . M ZB 2B ERE

EF const BH, BEMHAHHNFAHWS, BINIALME local const HER
—k, RNZEGEMFAEIINERER SN, BRIERTFEENZISHE local 3F

%, BWEHENESA conste RAAEEHT 6 M7, MA LA THARSR,
BRE “HERAN == HEIRE = 7 WER, —WHER.

const Al A 2R ¥

¥ const LHETRAREMER, BAHTHNZHRRETERT const WH
BE. X—RRARBZHUEE, BETFHENMEH. F—, BINME class O HE
AHBHEM. XREY, BaHAREAT USSR AETENBEAT, REE
B, B, EAME “BAE const WR” AR, XX HmERmMAEEN KR, H
HWMERK 20 Fig, HE C+ BFEREN-AREDERLU pass by
reference-to-const AL HEXI R, MM ARTITHRTIRE, BAIH const A RK
AR IR GFRBMTED B const MR,

UEANER—HEE: A RRRBOIRARFHEM (constmess) A[FE, AL
BEH. XEEL—AEEN C++ FfE. ERUT class, FARER—KHRILF:

Effective C++ U, B =/






OEBPS/Image00252.png
2 %K 12: RHNEREES MRS

BN A BB MR, RIAAEN TEATTRH B w7 . K
TiH “ copying IAE” NREBABHBE “RESHREH B HLHEFSERE
B RIS

WHWicE
B HARANE B RBREN operator= H REFTH. HhH R “RENR”
FCHBRIME” ffhbb. BOoRBRHEQSF . ELR copy-and-swap.

n FEAARBNMERE AU LN, EPEINREERA—AX RN, HAT
AARIER o

EM12: EFNREDITEE—THD

Copy all parts of an object.

Bt BF 2 @AM R RS (00-systems) L8010 SFEt ik, REHA
REATHREN (B4, BEREWE BB copy ¥XEREI copy assignment
BAET, REREAIHN copying BB H . 3K 5 MR 45iF 85 oA L ERHE I BRA M classes
B copying B, FFRBIIXE “GiFREBR” KITH: BEEFRMITERAE
BEHS— .

WRIRFE B B O copying B, EEREEFMIFBMHEAATRRE LT
FuefT k. mIFERHBENLEN, SC—FHERTT RS JREZIARIL
F R AR AR SRR

B —A class AIREIBE, KT FTE M (MIEHFHFREE) copying BEL
RS R ETIMEASHER (logged) F3kK:
void logCall{(const std::string& funcName) ; / /%l —~ log entry

class Customer {
public:

Customer (const Customeré& rhs);
Customer& operator=(const Customeré& rhs):;

private:

std::string name;

}:
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7 %K 41 TREABRONFKENLE

AT temp) « AN LHLE (inequality comparison, FSRELEE someNasty-wWidget) .
BAVBRASBRXFERLERH, EXENTNS EBEE. EENE, X4
FixzX 3k template T 5 LMABRIF) ER T BAXFH—HRAED
Cimplicit interface)

B R wHETEREGEH, #l operator>H operator!=, F 0] fEi i template
HIA (instantiated) , FIXEFAHEERDI. IERNRERITAHREERIFH.
“UUAREH template 2EEL I function templates” 2 FHBAAS R R, X
FRFTENERFHEEE (compile-time polymorphism) .

PEIRAR AL templates, NZAFEA “BITHEE” M “REHZE” M
MER, FEAEEUT “B-NERRLORBEAM” CREEHBHD A 4
virtual REGZWELSE " (REESITHD ZRANER. BERBEONRAZONESR
BB, FEE S ENIE R SRR

EEERBEOARENESLR (WRERREAHR. SHAKE., REIEE) HEK.
#14m widget class:

class Widget {
public:
Widget () ;
virtual ~Widget ();
virtual std::size t size( ) const;
virtual void normalize();
void swap (Widget& other);

H public O H— M HERE. — TR B, B size, normalize, swap X
HBHOKER, REEE. #B¥ (constnesses) M. LR AIFHIFB=4H copy
HIXE R B copy assignment BAERF (MK 5) o HIMUTT LIRS typedefs, LAK
WMRIRKAEE R &K 22 (SR AZRN private) T HIE) public L AEE .

BREORZEAFAT. EFAETREELA, MEHARKRER (valid
expressions) . BIREF doProcessing template — FF 4 I 545
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6 %K 39: BT E T private 457K

S CGEME) XR”7, BE CH+ B HSRREE ) char AEXNE N . ATFHF
PR Calignment, W43k 50) TIREME MLRIFE R MM HoldsAanInt XFEH) class
i E—eit8 (padding) , FTLLH T HoldsAnInt X B A RIKE— char Kb,
WFSERR L BBK B R BN —A int. ERREWIIERFRF, WHEXH
HFOLRAE .

ERTFRERET, RARDOHY “Hr GERBE) 7 MR D—ERNAIF.
kR, EXNMYRAEH T derived class XTI base class 4y, BAENTHIE
M GEMR) o MBRIRYAK Erpty, TARAE —MIRFREEIX R,

class HoldsAnInt: private Empty {
private:

int x;
};

JUPAT LAAE sizeof (HoldsAnInt) ==sizeof (int). XZFT1E8H EBO (empty
base optimization; ZFHAZEREBMMN) , BATHIBERFBHBEIHLNLER. R
HRE—ABFEFEAR, MRKEPIEEERSR, BAEBFES EBO. H5ME
BEREENR, EBBO —RER 2K (MIEBE/K) TA T, 46 CHER
i R B IR GE % R R EBO LB HET T “9HH £/ base” [ derived classes 5
F.

BsEH K "empty” classes HAEME empty . BRIRENTMRIHH non-static 557
ZE, HFEAE typedefs, enums, static AL R, X non-virtual BR%K. STL HHE
WEHEARHBK empty classes, HAWEFHARMRR GEHR L typedefs) , 3 base
classes unary function Ml binary function, X “HF BEXZEHNR”
T L2 classes. Biff EBO )7 2 SEBR, (X HE A4k AR D3N derived classes
IR/,

Rgtngt, ibBAMEBIEIRA . KBH classes HJE empty, FrLL EBO BHHh
private 8k IE S4B . Fit—H i, REBBRAMAT is-a, X2 public 447K,
AN private kA& . B &R private 2k A& #ER K is-implemented-in-terms-of, {HE &Lt
REGHEMR, UL amE, REAL, REENZEERES.

LRSS “HARTFHE is-a KR” BB classes, HP—NMFEFHH K
protected i 7, BRFEEH T XH—RE A virtual BBE, private HAKE WTEERA
EZiH kg, BMENRFEHEEER, — MRS T public #AME KB, &
ARERHERERNIT N, REXBEMRITFRRXNERE. “H8im e
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char name{] = “Darla”; //vame M, KA 6 (FISILHERHK null)
char ¢ = name[10]; / B — TR A RS
/1 FBORNBAT R .
RERHERA, FHEB CRESD ITARNEREANTIHK, R AR

. ZREZMW Cr+ BHFERER, HTHEAUBTAINEFXESFRNEDE .
WREN: —MHEANHRTHNEFSHERROFEDE . BA—Emk, B
RPRXENEFSHRERIT N, ANPITIER, FRERANR, ARESHA
ERRMER. A A CH BF REBMERTTRET AT . RR]EBP
R FREEDEFERNE TS .

MHHEMBFERE C+ EENEFATS, B M lEsBEROARERE
O Cinterface) . Java fl NET i& 5 #5344t Interfaces HIBZUEK, H C++ BF,
RAEEZK 31 W TWfHERIE. JRMAMAE “B#O” o, R—BROERHH
%4 (signature) BEX class IR LR (BN T AL S class ) “public #1017 B
“protected # M ” B “private #1117 ) , BREEXFHE template KIS KT AN AHK
—ARER (LEAK 4D . URERFEMEORESRE SHEHTGIRE.

BB (client) RIEFEARIEY, b (e FRKEHAN GEFRRE &

B . REWMESEERMEAE, WREEF AR SR KB —
By, BECABRMS HEF AN Class B template 9% 7 W RIRIEF
H{#H class B template fIFR—3B4)y, BATLARSRE HEFHLREHKA. HE
“EpP REFRIEHEEFER, FARF RS, BiRT. SEEERE
I, A9 S MARBHASHXMEE.

BFRAIMBBE S, ERSEHKRN HRE R ALK ER
BiAte, HEAREEIAAFFFRRANES . BERAHERE AN IREHE
FERERRED? Rk 5, EEANNEARLFLRRERI, FRERECSKE
POCBAERRETENRE , BARRERSREMRETF A& O EE S
BELET .
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WIA BRI BARET, EREAS . RIOKBERIFARAT SERE
GRS LA R AHRERAN, MEFEMNELBNRER, AUlBERELAR
eyt M FEE, RERNFTEENELR.

BRERA AT, KKUEBRMNER nfl M o3, HEFN—ADHIKR me3 5
Derived . MWI%3K 36 Fiidl, XEREKFHRE: Derived EE T me3, L4
2T R ) non-virtual . XSFBNM BRI LLE/EZEE, HAT RSN
BAEBRNN “BRATIE” , RITERNRZEER.

class Base {

ivate:
prl\.,a © Base )1 H i
int x;

public: x(FR A B -
virtual void mfl() = 0; mf1Q & ) Derived ¥ fF 3%
virtual void mfl (int); mE2(1P )

] . mBRMEE) | mA( R
virtual void mf2(); mf3(1N )

void mf3(); mfa(1 R )
void mf3 (double) ;

}:

class Derived: public Base {
public:
virtual void mfl();

void mf3();
void mf4 ();

}:

XBAREERITARZUEE—ME—RENER CH+ BFRRGE—1H. LME
PR EEAG “ ARRERAMN 7 HEBH B, HI base class HFTH B4 me1 fl me3
FIRREARHE derived class WY mfl F mf3 RECERH T . MNBRRERNSKE,
Base::mfl fil Base::mf3 ANHEH Derived #7K !

Derived d;
int x;

d.mfl(); /78 mE, FH Derived: :mfl

d.mfl (x) ; / /AR RN Derived: :mf1 T Base: :mfl
d.mf2(); / /&8, A Base: :mf2

d.m£3(); /7 RE, A Derived: :mf3

d.mf3(x); /8R! AN Derived: :mf3 T Base: :mf3
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4 43K 20: T°LA pass-by-reference-to-const ¥ #t pass-by-value

MEXZEBLUTFAE, HPiHHBRE validateStudent, FHFE — Student L
% (byvalue) HIRM'EREHN:

bool validateStudent (Student s); 7/ RECL by value i RBEZHAE

Student plato; / /¥R B AR R R A
bool platoIsOK = validateStudent (plato); //VAFERE

B ERRBPORAN, RAEMAH?

FBEH student i copy WIERBI WA, L plato WA s WL, FFEEH
BH, ¥ validateStudent ﬁ@ s &%, Bk, MEEENS, SERNEHERAs
& “—IK student copy R EAM, MR student FIHREHA” -

HETET RN HREHE., student WEHABF P string WE, ATUEKRMEE—
Student MWEHFHE THAD string W . HAL Student M B LKA B person X%,
B LA IR student W R BTG H —4 Person K. —4 Person R XEHMW
A string WRAEHRF, FEE—IK person WiEEI1E X FAEMA string HIEENE.
BAZERR, UL byvalue TR AL #—A student HEEFHIFH—IK student copy ¥
K ¥. —IK Person copy HIEEERE. VUK string copy MIiE A%, HREAWTA
student HABER, B MHWEREARNERTE—AXRAFERERRINE.
ik, LA by value 74518 —A student MR, BIRSAR “7NIKM I RO 7N KA
IR !

X EHBAEBSHAERIT A, RS EMRE A AR o i E M
o BREW, WRHMAFER UBERFA RShERTasifERRE 7. 519,
SRR pass by reference-to-const:

bool validateStudent (const Studenté& s);

KR TANEEER S BRALANEREEITHREEAR, RAEEE
AFAZPELRE. BITEHEANASHEHTM const REEM. FEEH
validateStudent LA by value 5 X3E%—4 student 2%, FuLiF A FEMmiIZEl
HY, BRBEARLRSHEAL student E{EMKAL; validateStudent REEBXTHE
(B4 MBS, L student LA by reference 53 AE1%, HEHHN const BLE
B, EARXPEBAEAAESWE validateStudent &AL MR MBAME NI

Student.

L by reference J5 R AL S AT LA & slicing (IEATE)) B, H— derived
class 3T UL by value J7 A% H IEHAIN A — 4 base class X%, base class K copy & i
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J7 %% (locking a mutex) . HIIEH HELFEIN (log entry) « B class 9 KA.
WAL R BUE R A M-S . “H 5 TAE7A LA B /53 ## %82 (unlocking a mutex) .
KIF RS &M BIRRAE class AREMFE . RRiLE - HZE AR virtual
RRA, BEH R IE DMBIX '

H B LTSGR L. NVI Fik#p R IE derived classes R EH
5E X private virtual . B, FHE LETA derived classes FHAFAKIRS! X
BHAFEETE. “EFEX virual R RRFELF “@f” HER, “HA
virtual ¥ WRRE “MH” HEm. KLEFERLEEMILEIHTH. NVI
Fik fOF derived classes EHTE X virtual RH, MR TEA] “ QI SSTLHLEE” 1)
%l )1, 18 base class fREVFIR “ BB IR MBF] . —IFHXERE
PIRiER, B C+H AIXFR “derived classes A FH & X 4k A& K i) private virtual iR
¥ e e At A,

7ENVI FE TR LA LB virtual BME—E R & private. L5 class 4K K
FREK derived class 7F virtual 5% 550 P90 250 F 3 base class A% 5058 (Bl tn
p.120 IFEF) , MA TibEHEMEAH G, virtual RECLHRE protected, FHER
private. A IHE virtual EEEHEE —E 5 public (HII1E B ELAMRN base classes
MR — W&KD » XA —REANEELENVI FET.

#2f Function Pointers LI Strategy 1=

NVI 4% public virtual B85 — M BNEOTR, BMRFRIT %
Wz, &R BT e . EERIIER A virual BB SN
WIRAE S, A ERELN R EHK < ARSI T 85 AR
%7 RRENUEESREE AW KRS . PURITTRRERE AW
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B A TR, HIFB/HHEMN operator new bl operator delete FEHT—
BER, EIIAMERTRAKR MHRATIFER (B mPTRS 4%, web servers) #%
WA PAT I B> F— R FEZ. B0 E —-RIFER, BHERKRA
. MRAE. KNRERPE. eNLFENERHIRRE, HENEFSF
BRGSO BEXRIHESE, BIREEEGT R FEIEMTE. BB
B EE (fragmentation) , XBRALSHEFLEHLEKRIANFERK,
HME B A B B E SOV PRI B AT .

B FERALEANN AFEEBRNER, FIRIEFERTHEN operatornews
M operator deletes KEUF B EHMA LS AW T . EAI10 TEXFEA NHR
REEHLE, BRI ETAASBERR. MEERMIRNBEFRZIZNFE
HAREBERZNTH, EEURN, SEHIRZ operator new i operator
delete MEAEME BRE IRA . HEIME, RMBBERENLEHR, ANEERR
%, MAENBEENAFLED, BETHE 50%. MELE (BRTEFHE) N
REFTNE, BIEEH (RIFRETH) newfl delete B EHIRA, EIK
BERBERAKINEZ —.

AT MR EAOGTEEE. Lkt EHIE news M BB deletes Z AU,
B2l EROR G EEEESHENE. FERRIXDFHNE? oo
WA ? S F UL FIFO (SestsElt) WFEL LIFO (RBESEH) KFHbE
PLURFRAEAE? ENNEHARSEEHNRZCE, HHERRKKAE
REHPATH B AR BT E B A ? AR TR 25T KR KBS 2 R
(BKAr) R£/D? BITE X operator new fl operator delete fEFAIELL
BRREIXEER.
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