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SKHIARIE R, KBHRE—SERREMARIE, EFATELR, RESHIEHABHEHRENINE
AARBMER, FH (BRIFL) BERRHESBEEIESMIA.

11 BFE

R TEARTEF (template metaprogram) KI—/AEXWZET, EMNEFRNKES RE—
BEAA—AILFERFE, Bl —B—ATEF (metaprogram) B4 T, REBREMBTIE, IRt
KRATUBLOER, mASRO0RKE TIEHLHEIZR L BT,

A TESLFRED, ERMNEA—AC++/NRFFLE, ZERF R SRR T —A R AR
TEHEE LI IRHE -

#include "libs/mpl/book/chapterl/binary.hpp"

#include <iostream>

int main()
{
std::cout << binary<101010>::value << std::endl;

return 0;

}

HMEfR—M R ZHFREAR, TREESTXNMEFNTOREHER, RITERLBIURAR
ZHama, ZlEEMSTEANGIF. XBRTHBTRILGE O, BL—RIFHIIR, FF
VREV GRS RE S B A R AR ID . %8Ry B2 % ) b o i H 4T BN 611 101010/ 153
Mg -
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1.2 TRFISEE

AR FEEIHTHLR) “metaprogram”, EHIE LEtR “a program about a program”, F AL,
BEBE “—AXRTENBFVEF ©. —MAW2AHEBRNUIEAL, “a metaprogram is a
program that manipulates code”, Bl “JLEBFat2 A TRIARBHEF". WERXMESFEGRE
RERER, EXSRTRECARXGFEN—L “BE8” T, RELNCHRIFRRE—NBT:
TCRIC+H+A ISk BRICHIES (assembly language) siHL2SFD (machine code),

© HEHHEW, FHHAMIGERFIRI P, AT “meta” FTH R “about” B “one level of description higher”
BE, MRETRBNAMEIES X “beyond” % “behind” —#¢,
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&% YACC[Joh7915x B iR A7 28 4= B 2 (parser generators) & B —RBFBRIEF
(program-manipulating program), YACC® i A& —FEB i@t 25 fiik (parser description),
X R AR AR SN (grammar rule) 485, FEEBHINA R A AR KHE S FERENIE
(action), fil4n, AT K@% MMREMNK B AIFHEREARAREX, BRITTLARYACCINTHY
SR (grammar description) ;

expression : term

| expression '+' term { $$ = $1 + $3; }
| expression '-' term { $$ = $1 - $3; }
term : factor
| term '*' factor { $$ = $1 * $3; }
| term '/' factor { $$ = $1 / $3; }

.
’

factor : INTEGER
| group

.
’

group : '(' expression ')'
fEAmRL, YACCHE AR —ACIC++RXH, Hpf&H —yyparsei$y (DAR—LERIH
ZRP), BATRTLAVE R B LAEAR 8 33 R AT SCASFEATIE M 15 © .
int main()
{
extern int yyparse();

return yyparse();

}

YACCHI A P K L iR #r 88 % 1 H SR 1R, B RRATH YACCHIBI AIE SR M 1% 2 i ik
i#E (domain language), F AR P BRFNEAR Y EEEE-NBANGERSE, HFALH
A BRI fig T 2% (generated parser) HZh, FiLAYACCHFIRIE S BIEREEIES (host
language) —CiEE, REMAPGWEFEERNIE SR, HEHE S5 SHEESRDEHTEE
# (link), fEkR, FRESLH THRABIE (S##, translation) $0E, B BEFLIR
FEBBIRICERFRAR 2SR,

© YACCH#: “Yet Another Compiler Compiler” 455, BRE—ANHTHRMITHR (parser), RS (interpreter)
4w 2% (compiler) T H, #£1.10.2.3%, R

© EXREFETEMMME: BANEEIT —/N&E Y% XA BHITIRIEN (tokenize) Myylex@ifr, B RE 10,
KB - Bf1, R YACCE M,
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1.3 HEEFIFEFPHITTHRE

YACCE—/ ¥ (translator) MfF, BIRXMM—ANTERE. ROBIESARTLS
FIES. ERScheme[SSTSIX MBS, EHEE—MEAEABBMNTHE, Schemert g
BJF 5 (metaprogrammer) M) FIRIE Z % L N Scheme B & i — 4 L T4, TERFES
SEEA P BRFRERS” MRNEIESERIT. B RS TLHER LA R AESURIE
BRRBEZAFERER, HHMNEBETSERI XA EHREE, H H BB 5K £ A Stk TC 4% Hh B
aTR—4&RgH.

SAEFRR, MRRHE —NC++4iRR, A LB B TEmB R 8 iR 718, A
HRH D W PRI TREBOX PR S, e BB STAn LA R ol e 2 PR

1.4 FECHRHITTHRIZ

FEC++H LPRERBEPRABRIGI N EAES THE (native language
metaprogramming) &4t T EMIZHE ([Unruh94], [Veld95b]), Ex—H, BITBERTS
B2 AL B AEC++ e BEAT TE A AR — Lot F 2

141 ®iEi+HE

B R IICHILR T2 G IR A7 R i Hp B BT ¥ 2 — R Erwin UnruhfE —k
CHRER RS AW EBTRRIN. BRSLh R —B R A AR, ERGEHIREEPEE &
SR R R E) ©

BT B RS R M A 20 B P TR A B B o BRI B LE B A5k % 22— AN Rk 52 B
—REIFA. TEOTRE (R BAT LT8R F R 4 % 28 B4 /NG -1 SOBET RED) #
TCXF 5 it BB e ok e i) — sk RV BATH—F0 5 BRI R o — s 55 .

template <unsigned long N>

struct binary

{

static unsigned const value

= binary<N/10>::value * 2 VAR -2 DAE AL i A
+ N%10;
}i
template <> // Kt
Struct binary<o0> /7 ®&EEET

{

static unsigned const value = 0;
}i
unsigned const one binary<i>::value;

unsigned const three binary<11>::value;

unsigned const five binary<101>::value;

© BEXUBIMER, BH (C++ Bt LK) (Betl/5e Mm% %, B B BB HRA SET) 8175,



unsigned const seven binary<111>::value;

unsigned const nine binary<1001>::value;

MR VRA X FEREER . “BFEMILM? 7, ILEEE—T, HFA 1 RIbinary<N>HIHR %
F% B ::valuelit % 4 T {4, binary templateftxt—/ANB/MUBN#EAT L BilfL, EFINZEA0, HH.
AR AR PR 55 e . X AMACERE B A AR A R BORFIRIGRE, MLBRFRER
H2mR? Befx RR—ARBRTE? XN, ARE, XEHFSWHETHE (interpret)
BAVBXA MR TR .

BT

X JUR A RBAR TR 26k 8 B 7 Abinary 4 i — AN 6782 X 6545, PP 89+t H A
THRAE AT KG—HHE, HRLERALoHB (FEH6x22 + 7x21 + 8x20), #/& £
B, #6838 XHAMARTREXRERAPFHEZHFTENLT £, AF3F, KANEQRET
e fT B4R A A SN+ %) £ TR GO0A 14 AR M, 7+ T VA 4 i%binary<N>::value,

B FCH+IEEH&HFMHHEMBT T RENRE BN T —LX 5, Fik, TRFEEX
ARIFEMMEF it B, mEESchemerh—#, C++LHBEFARA “MAEEER/T
HER EEREENRG, HEACHT, BFARBERTZEESH—NRENFRETTH
. A0 T XA BERAE TR A KIbinary Fl Se AT I B F LU — T -

unsigned binary(unsigned long N)

{
return N == 0 2 0 : N%10 + 2 * binary(N/10);

}

BT A IFMRA Z B — N XBOARETLE&£ENLE SR, Fl1Hmeta-
binary (JLEE/FhRAHIbinary) {8 FEMREE(L (template specialization) SRifiik 24N 4O} FLong,
“FETE A KRR L” 2ILPFECH+ TREFAGNLN, REAFEBERT, &
MBERE—N THRERFEZEDONEE.

T E X AME A forfE R R B I ibinary ki A, (WEL T A E T @7 HICHFGIFHIC++ 2 7]
HB—NEEXH.

unsigned binary(unsigned long N)
{
unsigned result = 0;
for (unsigned bit = 0xl; N; N /= 10, bit <<= 1)
{
if (N%10)
result += bit;
}

return result;

}

RAEXAMA LR R HIA A TR, RTRZC++BF RABRRXMRAEEFIR, K
RN T BfTHIRER (iteration) AR LLBIHERY, BEFEXMIAFE LXZEMER.
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C++iEEWARIFMA R o @ H A “Aif$EiES (pure functional language)”, F4E
FfiHaskeliX HRVIE S EA — AN HFERRE: Oo) BEEEAZEN (FHA, immutable), 3H
() RBUEERIERA (side effect), SR FBEMFMC+EAFEMEHTBITHC++HRIIER
BREBMEMMAAE, BTREEEIEERLE KM P -2 R (mutable) ZRFERIRAR
BRTHRE - (FR) 835, FHERERFMERLIHER (iteration), FHk, TFC++ TR
JFR, #U3 (recursion) 2R FAMIFEL,

142 2BItH

EHARFHETHETENE D EESZHRCH “WRBHITHE (compute with
types)” MIRE. L b, HKAHHE (type computation) KA S T A & 48 A Mo b
i, BNSET—ENE-NRAHXFENEF. ERMNBVESNE]E, RIS
POTSmBRER R “STRABITIHE.

RAEVRAIREL A RIRFE 2 A RE T A XK (type computation) HIRY4IR, R
HEMNBEER—ATFRXEBR IO E NG, BB RITAIYACCHK AR KIEE (expression
evaluator) M7 FSLIEBABMNIATFEEM A—A 855 (translator) SRIRBISFE HFEFR], FIH
>k Fi Boost Spirit# fF FERYE M A FD (surrounding code), LA & kIC+HALRDE AT L% 4E
ZMThRE.

expr =
( term[expr.val = _1] >> '+' >> expr[expr.val += 11 )
| ( term[expr.val = _1) >> '-' >> expr[expr.val -= _11)
| term[expr.val = 1)
term =
( factor[term.val = _1] >> '"*' >> term[term.val *= 11 )
| ( factor[term.val = _1] >> '/' >> term[term.val /= _11)
| factor[term.val = _1]
factor =
integer[factor.val = _1]

[ ¢ '(' >> expr[factor.val = _1] >> ')' )

B IEEFE — A BBR (function object), 4 B TFHEAMKI XY (grammar)
REATRRATRILERE . LA, B EEENREROT AR H “HTHE ENEAR”
AR AT, T — A RIBRAIRER N B — AN RBA T € s B TR AT 1 B,

LR YACC—#, Spirit BFER — MM XEMTE (grammar specification) Ak g§ BT 28
(parser) MITLEF. AETYACCHIR, SpiritRHACHH B —/FEKE L EFIRIES
(domain language), AN H%IRE A B (2 nfa 25 — A B PO, Bigsx A4S
iF, PR S DEARATE .



