Item 27: Familiarize yourself with alternatives to
overloading on universal references
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Abandon overloading

fEltem 267 HYEE — I,  TogAndAadd fUFR T F 2 BRAR,  IX RIS AT DAfSE FH AN R ) 44 7 R0k 0 AR E
FI5 1 R RS, FIaTP D EEHT 1ogAndAdd K%Y, AT LA 7RI 444 TogAndaddName Al
TogAndaddNameTdx . {HJ2, XATAAREFAES T, PersontyiGmi%it, KIMEMEHI4T
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Pass by const T&

— AT RZIREIFIC++98, A RHEM I # constiEET M. FX B, XiEitem 26/ E G
FIEN T, RAUZRCEAS, SAHBIRITHE, MAERATANE 7@ A5 | RSN S 2SI,
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Pass by value

EEEANEINE ZMERE R MRS RN — M7 52, ¥es | GBS B idEagis, X2iERE
W, ZEIHEEItem 417945 AN, BITEVRAINE ZHE IR sidEfg s, FitSS%E item 41K F4
WIS TR, R, X8, fEPersonfyfil+H fEs:

class Person {

public:
explicit Person(std::string p) // replace T&& ctor; see
: name(std::move(n)) {} // Item 41 for use of std::move

explicit Person(int idx)
: name(nameFromIdx(idx)) {}

private:
std::string name;
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Use Tag dispatch

f&1# const 7E(HG I IS EASARERBIMA SR e 1 Ak, WREAER 5 HAshiUR e %, Bl
SUABEREAEA ST, A HAER, BRXCAMERGFER, ARG E S ARG @A 5]
F, AT G e 5 | R e

KR EFFANE, EEEEEBRHITESRULIAHEASE, NeEERLITER - RrEZS
BB S, BT @R 7R ICIThE, (B2 FNEMH 52 0 & H AR A 5 F S8R K
—Hkr, MA@ SRR SRR, IXHEAR U2 tag dispatch J57%, FHEAVREIZEIXEILE

Al T¥tag dispatch N H T TogAndadd fil 7, NHEGZERIVKAE, PARIREAZItem 26 KHE A1 HE :

std::multiset<std::string> names; // global data structure
template<typename T> // make log entry and add

void TogAndAdd(T&& name)

{

auto now = std::chrono::system_clokc::now();
log(now, "logAndAdd");
names.emplace(std: : forward<T>(name));

}
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template<typename T>
void TogAndAdd(T&& name)

{
TogAndAddImpl (std: : forward<T>(name),
std::is_integral<T>()); // not quite correct

XD EEEE L TS EEA TogandAddImpl BEL, HEZEH T MR REGTARENTE, £, X
FRNIZME) . N THERRERSHCRE, X2 EFR, E2aFEItem 284 BiHH, WIR/AEESEULE
ZEHG I name , RANEMRE/AES H. At AR ZE(EHINtHUE A Togandadd , TRARHENTN int& o
REAR— DA RO AR, IXERE std: :is_integral<T> N T A ESHIR(E
false, RIMEEffSEiE N THEAUE,

RIREIXNABEAE Y TR T, FACHIRERER— 8 trait (ZUltem 9)
std::remove_reference, BRI THUUEAM T BAIHER: BERSIH. A DAERSCE RIS B 1% 2
IXAE:
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template<typename T>
void logAndAdd(T&& name)

{
TogAndAddImpl (std: : forward<T>(name),
std::is_instegral<typename std::remove_reference<T>::type>());

XAMURIGY,  (EC++147, RADUEIL std: : remove_reference_t<T> KL 5%, SFItem
9)

WFRTEZ J5, FATTA] DURFE R ) ##%5 5144 TogAndAddImpl HIBKEL BT, BMDEBKE, %F—MUH

FAERAIEAL (Al std::is_instegral<typename std::remove_reference<T>::type>() &
false) :

template<typename T>
void lTogAndAddImpl(T&& name, std::false_type) // s fstd::false_type
{

auto now = std::chrono::system_clock: :now();

Tog(now, "logAndAdd");

names.emplace(std: : forward<T>(name)) ;
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—HARER T &S S E IR EM,. & E, TogAndadd £ —Mi/R{EZ TogAndAddImpl
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BONEFEE THR R HTRRAEA, fEXMFET, TogAndaddImpl f& LA E] RAREHY
name , AE1EIH4T TogAndAdd :

std::string nameFromIdx(int idx); // as in item 26
void TlogAndAddImpl(int idx, std::true_type) // Hs:: std::true_type
{

TogAndAdd (nameFromIdx (idx));

}

B AREREIRT AT name , ZRJ51L TogAndAddImpl f£1E%5 TogAndadd , FATEES T4 H BRI
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SRR R T, ERRIBATER R AN XL Tm . MIITEBTNZICAL, B B
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BEH, LKL TogAndaddImp] -2 EEN, —MEZEHSIHSE, (HR2EFHINAUREIE
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Constraining templates that take universal references (£

{5 FH 3@ 5 DR R AR)

tag dispatchf{ICHUR fFIER I — PREL (R EH) AR FIHAPL XA MBI HR ) & 4 ELRR 9280
B IR — M EER IS REECE R EA S, (R item 269 IR —/NABEHIE person Ky
SEERERMDERBL, BPISh, IFIATAES BT A SIS, AR T —
VS BRH A LR Fitag dispatch, 2 SR AR IR HI NS BB FTRY T FRIT .,

PR b, BEIEMREUR YRR a AR R R Ei 2 Seid tag diapatchi%it, M ARE24kidtag dispatch, 1R
AR5 UG I B A IZ 2R non-const ZEEMIEIE K, (HZ2MFHItem 269 AR, 2L EAEA
5| P BREE PR R 2 @ 5 | P S8 PR BB P T A 2 48 DU IS R B, JEBERA T 2 — DR B T 8 6 4
RAIERRIEY, IRAZZE IR B S DURIRS BIAL) 18 BRI SN 22 R AR SRR A (U S 2800 52 355 R AR I bR
Bm AR E P8 U s s i)

XAPENL, SRAEH 5| N EE R EOEE LB E ML, (H2E AN Htag dispatchfy &4,
PRFFEARFRIEOR, 7] PALEVRIAE 7oV A IE 5 | BRI 2514, IR IR TR B2
std::enable_if,

std: :enable_if AJDAZGIREZ B — Mol g i as I TITONRITT IR,  BIEEREE BRI AE, XMt S
BZEIE, BONROUT, FrERHCRE A, B2 std: :enable_if Al DMEFG XL & I AR A
JEHe TEXAIFH, BATRIERIBNZECRAINE Person [EH Person FER R IGIEREL, NRME
BRIZHUE Person, TATEZAIESEREAMEREL (HIEGFEREME) |, KIaEs NsSE# By

EREUEHE, IR IATEZE M person HI4ALS —1> Person IUHTE,

XD ERITEARFFAME, (RIEAEESS, TR AT MRS, IERRIE51 TR, AL
Hl std::enbale_if BIFEMR, TEFRMTMIXEIFAR, FEAIELRZ person SEEF LZAIEREHIA I, 3K
R, DS 7 R Item 26775 Xl

class Person {
public:
template<typename T,
typename = typename std::enable_if<condition>::type> // Af71&E5
explicit Person(T&& n);
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N T HRESEE KA T4, BIRBBARRIRE BITERERS Y, ROV Ees e
RIS TR, A FHF A BRI R (IR AT SRR, 16T SFINAE" BAK std: enable_if,
KIN“SFINAE"Z(E std: :enable_if AEMAIEIAR) o REBEEEFINILFAFNFOR, RFRAFR
A3 PR R 75 R o

XBBATER RIS ZHIATAZE Person 288 RISIHRAL) & BRI AN IZET AN Person S8R IHEE 5
Ho K Atype traitf] AFE R DA R RTLEGAHF (std::is_same) , B KRB IFEAHE

72 !std::is_same<Person, T>::value (GFEEIEFIJTER! , BATEENZAMEE) o XRZTEA]
MW T, HEAZRIER, FhWFEItem 28F A, X T@EH 5 HAREHES, MRRAEIESHE
SRCEES I, B RS

Person p("Nancy");
auto cloneofP(p); // initialize from lvalue
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THZRAIE @ 5 | FH A& BRSP4 S8 Person& . Person 1 Person& 288U & AR [A] 1Y,

std::is_same XLt std::is_same<Person, Person&-::value &4 false,

WRBATHEFEME RIS TARE person B4 B FIEMMERE, BRIMNSERBIYRMNEETN, Nix
M

o EESIH, MTUvE RSB A ESSS I ERSKYL, Person, Person&, Person&& #HEEER
Person —H£HY,

o JEAJE const Bi#H volatile., W1 EFTAR, const Person , volatile Person , const
volatile Person /2ER Person —F£fY,

XEWEBMBE R EMRA T TR 51/, const, volatile (Biffi, FHX, MRUEZFESRML T IXFEITY
fEtype trait, /& std::decay., std::decay<T>::value 5 T @RI, RT3,
const, volatile Jf&iffi, C(XHEITEBUWHHBIMNIEM, std::decay WFEHESL—F, AlLAKarray
& functioniBLEFEEr, SFltem 1, (HEEXEINICHMES, BRIFEIE) » BATEZERHIGIE
AR R IS

Istd::is_same<Person, typename std::decay<T>::type>::value

%7K Person 5 T FYSRAUAFHL,
BHAF RS S, Person MISE3EHE &S BRE A A BHAN R :

class Person {
public:
template<typename T,
typename = typename std::enable_if<
Istd::is_same<Person, typename std::decay<T>::type>::value
>iitype> // AiTESE
explicit Person(T&& n);
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WRIRZ B MNEA B 2N IX AR RS, AR RS T e eX it 2 A R ERN, MR
AL SR i G [R] I (5 P ER BRI A 5 I (PRSI, BRSEROZAE, Aid, — BRI T8
FRBIEEMRIESIER, AR, tesh, iXu] DR ER— BT AR, £ LEERS,
F person #JtH{t—"> Person - TCIC B E(HIL B 1H, const IJE volatile BRATAH @R 5H
FIE R

BRINT, WIG? AL
SR, FRHRN Item 26i8H —MERTEMR, TATTHEEYRSIRIT F X
{BAE M Person IRAHIZE DAH LT 2USEELEE DURIRS 21 51 -

class SpecialPerson: public Person {

public:
SpecialPerson(const SpecialPerson& rhs): Person(rhs)
{...} // copy ctor; calls base class forwarding ctor!
SpecialPerson(SpecialPerson&& rhs): Person(std::move(rhs))
{...} // move ctor; calls base class forwarding ctor!
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XAltem 26 A E —FERY, BUFSERZE —E, LT EER S —1 specialperson X4
INF,  FAT 1A B YA 2O B 5 DURIAS sl G ek R, (HUZ2IXE, AT specialperson &5 HA Y
e, K9 specialperson 1 Person 2KBUARE], Flt ASESERE RAERECE /B R, XL IvFEHHIT
P FRIAL & BRI AR, A BRI AS A DT B A A PR 50 T B U PSSR 8 DU B A A IS R AR AL, P DAIX
HFRAG, % I1EE) specialPerson A RS Person 28583556 & Hy 1 BRBCKA TR IR
7o ERltem 26K E—FE,

IRAEZRAPCR I IR AR A AT B RIS SIS DU IS R, A DOX A AR R RO 2 P S A AR B
K, CHEEHIZ SR person IS HIME RS AV, IERNEIREIAZEEE Person 2
RS RIS, 2SR person DUSAETIRZE H person HYZRAU IS BTG A%, 1 IRAYAEK!

PR IZAEAIMEIX BB R bRifE R i type trait Al — N RAER G & E 5 —PNRA iz
std::is_base_of ., U1 std::is_base_of<T1l, T2> /& true #FR T2 IRAEH T1, RAURFZHIRE
M, /R std::is_base_of<T, T>::value K& true, XFURTHE T, FATAEEE 3T FA 142
Person SERE RIEERIE M, HAY TEHFR 51H, const, volatile &ifiz/E, JFHEEAR
Person X ANJE Person FUIRAEZR, ATHE SR, FRCAER std::is_base_of {3 std::is_same HtHA]
PAT:

class Person {
public:
template<
typename T,
typename = typename std::enable_if<
Istd::is_base_if<Person,
typename
std: :decay<T>::type
>::value
>::type
>
explicit Person(T&& n);
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MEBAMNAZ T8 T A, XRCHTTRRARIAES, RN CH+14, XOHAEHR AT PITAE,
{150 2 E NS R e DEE RS

class Person { // Cc++14
public:
template<
typename T,
typename = std::enable_if_t< // less code here
Istd::is_base_of<Person,
std::decay_t<T> // and here
>::value
> // and here
>
explicit Person(T&& n);
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4T, BoRIN, BOUHITT . BATIERATENR, HEBARTRARA T, EHEE, AL,

BATELHATEYIFE std: :enable_if RIEFEMEEL L Person I 5 MG ERRIES — LS EWHREE
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BIFEN TESNAL T, REUESBNTAT,

(1) MIA—™ Person 14i& RN B HR AR 240

(2) LIHRBARAGIE A N T RS HEE -

A X LRI IR SR, BRI AN Al T

class Person { // C++14
public:
template<
typename T,
typename = std::enable_if_t<
Istd::is_base_of<Person, std::decay_t<T>::value
&&
Istd::is_integral<std: :remove_reference_t<T>>::value
>
>
explicit Person(T&& n): name(std::forward<T>(n))
{...} // ctor for std::strings and args convertible to strings

explicit Person(int idx): name(nameFromIdx(idx))
{...} // ctor for integral args

... // copy and move ctors, etc
private:
std::string name;
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B! 23R! I, R BNTIRERGEHEFTTREZ A, EEFLHRRH T AMEELIER
JIi%, MHARST, WA T5efk, IIUBARAECR, FAEHl 7 (EREM5 I HEeE, w]
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Trade-offs (B, i)

AltemIZ 2 HT =M% AR---abandoning overloading, passing by const T&, passing by value---1£ £
WP EEENSEIRAL, R MEAR----tag dispatchfll constraing template eligibility---{# 1 5¢3%
ek, RNATEIEESHEEA, X—EARE (BEfERE) A—EER.

W, ERELEARR, Fveii 7 S TRHESESmMARIRNSR, {£ person HiE K £
Bl SE3EER FVFRE Nancy IXRI A B 7 I R AL R EIA SR HRRY std: sstring AiEas, AMEASESE
2 BRI 2 1 — e IR Rkl 2 2 A RIS EEER,

HRIERE R AR, RS EA] DB AR e RSB R R, BRRERER,
Item 307 AR 11X 75 HHIBI T

5 ANAEUE Y client B TS EIN FIRE R B nT BRE TR, HIanRanAEE— person X R clientf&
T — 1 H charle_t (—MIC++115| ARIREIFRR1 606 FFF) MAZE char (std::string f1&
) -

Person p(u"Konrad zuse"); // "Konrad zuse" consists of characters of type const
charl6_t

EFAARItemH PR ET =51k, dRiIFSIEEDIPTHIRA int 805 std: :string IIAEREL, FHH
s/ DS AEIREE, FRIEE P const charl6_t ##0 int B0 std: :string B
%o
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B2, HETEEHRRNTITE, const charlée_t N2 HSlE RIS EHISEL. MWIBEREE LS
Person ) std: :string FUMIEREL, TEIXH, HHEFEARNNE(const charlée_t HH)SMHENE
(std::string fiEds T2 HIR AN R AR AILIE 2B, H AR IRE E 1R N E A S I,
TERME RS b, S/ E @160/ THIRE o

FERAHIFH, BTSSR —IR (M person i8S %] std: :string MiEdR) , (HEHEERIR
girh, 1ERZIEMSIHENARAHAIWTR S AR RS A=A 2 2808, 85 RHEE & HIREL
e, PERIREEMERER, V2T E RI OO AR 72 MERE L ST AR 6 A A 5 | AR
W, (F&EN: RE—fIERMFEAR, FHiAD

£ Person IX/MIFH, BT TRIE R & BREAIE I 5 | S 8B R std: i string BIRIUETL, FrDAFRATA]
DA static_assert RifiINE NEXFF, std::is_constructible type traith T4 eI — 2k
IR G2 5 AT IS 55 — D AR BRI &R, Fr RS AT DX A :

class Person {
public:
tempTlate<typename T,
typename = std::enable_if_t<
Istd::is_base_of<Person, std::decay_t<T>>::value
&&
Istd::is_integral<std::remove_reference_t<T>>::value

>
>
explicit Person(T&& n) :name(std::forward<T>(n))
{
//assert that a std::string can be created from a T object(XHZ...&E=

static_assert(
std::is_constructible<std::string, T>::value,
"Parameter n can't be used to construct a std::string"
)3
... // the usual ctor work goes here

}

... // remainder of Person class (as before)

15

SR clientfUH 22X A TCIEMIE std: :string FUZRAURIE person, RSBHREHIHIRIHE, A
2, ERXMIFH, static_assert EAIEREUAN, (HRIENMRRAGIGLIIRIIER T ERE 2T, AT
DI RIGiEds, L5002 H static_assert P AERTEIIIVEIRTE EAFMEIRHE (RZ1601TLLL
A Ja B,

R SMERINE

o JEHSIHMBEHRNASERT ZEEEAARFNEES, Eidconst/EL LS, 1&afkiEs
%, {fifltag dispatch

e JEIL std::enable_if Zydifith, RFHGEHSIHMEERMEH, std::enable_if AJDAEHHYwEE
AR S5 A 50 E A 5 | FH 52451

o JEHTIHSEuEE BAG SR, H2n] HIEmES BT
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