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E—E EETEMERAIN

FEZIT, BTFRET.

HEFREMPHPHISIILZ AT, FEM—LESFIHE, CFETH LEERMIR. KEFEPHPIRH
T#, PHPREMESEE, MMSEIFEMNMERTRERE. BTk, RIVEEEERENPHPIRDHZSEIL
KA NiXEREFIWindowsIAE T Al FIRIERE . &EH(IMTBEMZEPHPRIEBEEHFEEBIN—LiE
.

IR B EMIPHP, EXNPHPRBEARAT @, BAIMEERABSEEZER PHP, XEHPHP
FEFENFHLENA, EEEPHPHREE, PHPRIARE, PHPIIN M, PHPILA=KMANTAURI T
PHP6H) RE.

THE, FIPRNRBERERSIMEREE.

F—1 NEEE
EFBRFSIPHPEI Z 8T, HNBE—NLRMZINTE. TENB— TEEENXIME TESM
FEIEEPHPIE

(*nix3EMI R X UnixIFE, LUK FILinux&{ThR, FreeBSD, OpenSolaris, Mac OS X
FRIERR)

1.5%ELPHP;E#3

AT FEIPHPHISEI, BAZEETHPHPHERTE. TEREEIEEEPHPE 5 ML
http://php.net/downloads.php T#, MRARENREHsvn/gitFhRAIE H G, HaU#E Asvn/gitsk kB
FRBERD,

#svn

cd ~

svn co http://svn.php.net/repository/php/php-src/branches/PHP 5 2 php-src-5.2
#5. 2hRAR

svn co http://svn.php.net/repository/php/php-src/branches/PHP 5 3 php-src-5.3
#5. 3R

#git
cd ~
git clone git://github.com/php/php-src.git php-src

EELEBRERARAEFRAGELNRD, XHEMNTFLREEZIPHPEREXNATEESER, W
RECEBRTEHHRLEANBTHRFENSES . (SRREATURERILETECHIERBESX)

AEERSXLEATHNZPHPIR A ZHIZIEE TSN, LEREIAgitiFE &b B AT
ELRBRSEHT, BHTBsvnEL RGN REERERBEZME, MEHRIEZERE
ERAEBEIGLAR —E, FABEFLET EE. BRIRS RS RERT 2R
KEFRF(DVCS), BlaAPythoniE = HE# MDVCSH X BRI AR A ZH R A M T —


http://baike.baidu.com/view/99.htm
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NIEMRIEE, ARUBNRBEMY, EFBRIEIGNNX LM A FIK .

2. ERmFINE

ENEME T, FERERIWEIE. WRFANZUbuntuslE 2 Hapti 8 EENRE, TR
HNMT A RIERR:

sudo apt-get install build-essential

MERERNEMac 0S, NFELFXcode., XcodeTPLEMac OS XML EZh#K T, MBERE
Apple IDRYIE, MATLAERRERF LEMushttp://developer.apple.com/ T #.

3. iF

T—ZAUFREET, AXILGENBERANFEFLRE, TEEApacheIPHPZ LK MysqlEiE
PR GRIFE. HEXBRRNERTERMERE. MRFREMsvn/gitd ENRBUFEZHITRBRERH
buildconf B Zs LA 4= 5 T 5 ZE AN A0 R B AN o

cd ~/php-src
./buildconf

BT AT AT thconfigure T, configure 5RZMIS4L, LLUiEERFERR, B BMAXERD
FikRIN:

./configure --help # EEHA ASH

AT RFEBRATLUNKAERE, BIMNEFEF—DRBEBHNPHP. Bi¥#4T /configure --disable-all>ki#0
TRRE. WRNMRFEEMINGETUETRF. MRconfiguredm S HINEEIR, AL /DPHPAT KA
FE, ENRGMIFEATRER—FF. LIBRAURELEEE LMER. BEFI5EMconfigure. configurezE0
EBATRATAF R RIET -

./configure --disable-all
make

E*nix T IR RIS NiZ AR R 2 M configure make, make installi. #i{Tmakez FE2&FEO
Emake installFtBUR TR T . fRinstallfyiE iR fEconfigure IFHEE Fprefix3 s €23 B3R, AED
WREERFER, BEMRZREEHPHPRAR. fEmake ELAE, fEsapi/cliEREREEE Tphp
BIRTABAT SO, AT — T @<

./sapi/cli/php -n -v

LA M-nSHFRRAE Aphp.inistfF, -vBEERIRBLHRAS, NRGSHITREEEH L phphk 4
SENRBRIERII. MR Emake installf9iE N HiT$prefix/bin/phpiX B ERIphp. HARUMR R LIED
ARG ERAE R prefixBRESPATHIMEL B EMIE, EENITphp#ITT. O

R HTnakefAmake installfly, REHMFAATHITHEGIXM, AL TH


http://www.python.org/dev/peps/pep-0374/
http://developer.apple.com/
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fTHIphp-cliff FE R R # Ephp-src/sapi/cli/phpe

BEEIFE I AT st S BB E S configure make 5 make && make install XL M. O
ERENSE
e linuxsir.orgfdmake 43 http://www.linuxsir.org/main/doc/gnumake/GNUmake v3.80-

zh CN _html/index.html
e <Autotools A Practioner's Guide»

B RAEW. IR ETE

PHPERS B R4&H#

BiEdE: ESITE, KISAI. PHPRURRSELSH LIFEEMH. THLEHRTE—TPHPREBEHNER

o IREF:/XNERBEMAALLESZ, TECE—LIRAHURRITAR. HXTE AR XL
READMEX 2 IF &£ EFFIEMFIL0:
o /README.PHP4-TO-PHP5-THIN-CHANGES XM SC st iF 405128 7 PHP4 FIPHPS i — L 2=
Fo
o MAF ML EEMXH/CODING_STANDARDS, MREEESPHPY EBMIE, XM XH—
EEFFE—T, FAERPANRBRAISZMH A4, EAEERBHIEES, BARARITX
F—PEERERNIZEE XN, XEERRARBEREARERRN RE2H8sER
Mo
o build MIZRBX, XBEFEWE —LIMFEBHFMEIMN LM, LLWMFRBEZFTRIbuildconfiz
L, BE—EREIRENHASE.
e ext ELY RER, O THRNZHPHPHRIMNEXFEI, WarrayRF|, pdoRFl, splRFI%E
REAISEI, HAEXNERH. PASHT BEUKN B UMEXNER, HENKFER.
o main XEFMMHMEPHPRAIZLHXHT, EEXLIPHPHIERRE, XEMZends|ER—
¥, Zends5|ZXEXMEEHRZOMNIESIETHE.
e Zend Zend5|EMSLHBR, LLWMMAARZIE LT, opcodeIHITURT BHIHIMIMES.
e pear“‘PHP I RERNAEE", B&PEARKIZ L.
e sapi BT EMRESRMBEMRI, Fliapachefimod_php, cgi, fastcgill RfpmZE%#E.
o TSRM PHPHIZLTER &R MEETSRMEZ £, PHPEZIHAE LA GEEE X TSRMAYEH
%, TSRM(Thread Safe Resource Manager) &2 L £ R IBREIEES o
o tests PHPRIIKIASE S, B2 PHPEIALNAEAY IR ST
o Win32 XM EREFEGFEWindowsFEE XA LI, Etisokcetd) SEIEWindows T F1*NixF
BMAA—F, FERNBEIET Windows T 47iEPHPHEX HIHIZ .

PHPRINRLE R BEE, EFAPHPRUIKPHP, MiXphpfAstE/run-tests. php, X EIZI5E
tests B3R Hphpt>Xff. EEFLFTHXLEFE, phpEX T —EFRIMNSRMK, Fa0—Tax
A /tests/basic/001. phpt:


http://www.linuxsir.org/main/doc/gnumake/GNUmake_v3.80-zh_CN_html/index.html
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==TES ==

Trivial "Hello World" test
——-FILE—--

<?php echo ?>
—-—EXPECT--

Hello World

XENXHARE HEE, HIT--FILE-TEAIPHPX#, MRHEZRER--EXPECT--Fr BRI
RNFFRZNWXBEY, AESARERE, MRINXAMEART/VOHLFatal Error, SE ML ARIIHIR
MEET, BENUARER—PEHERIT, WABFLE, FEEANKEETERT, phphERZKH
ABREAITIALL M system(), exec()ZFeREL, XAFFAILAGE FE X HERE AR 55 V8 BE 450 B A A4S I 45
R, BIIXLSMNLFBARITIR. phpiREH T proc open()eR%Y, XAFRER AT LACRIEN I B FO#8 N i B
A2 EREFRE I

PHPIRRSIRE 774

{FFAVIM + CtagsZE &iRAD

BEELnuxsl Bt NixERE I ERE BVIMIE h RS 4IETR, HHaS&inT, E/LFEXTER
M. EREBIFEBRANYT RIF, EXFHRETHELRLLFRGE. ATEmacsFBERNEAS, E£FLE
BBEIFFRHEmMacs, BARMETCEEAENE, TE25EEENE T HIFSIRIXERMEELER
—'E.;o

WHEAELNUX THRERBMIEERZ KPR —ikctags. ctagsTFEFEZNIES, TLUERREAL
EMFS (MR RREER) HMBERGEFRCHRER — X Hh, HEMXARETIR
(VIM, EMACS%) #iTHZR. EREFENXEHRIFAEUNXITZ CNELESE) , [FRMEREE:

+EPHPRERE B3R (|RE /9 /server/php-src) #H4T:
$ cd /server/php-src
S ctags -R

# NI EHATERERN tags X HH{FE RN EMENEE,
#FH ctags -R /server/ , AJIAAEBBERTERKEMctags, FAIBENEMERESXHRAT .

#fE~/ .vimrcHRN:

set tags+=/server/php-src/tags
R EEVIinPIE TS :

:set tags+=/server/php-src/tags

EERB=E/sever/php-src B R TAER — 1 B AtagsiixX, XADXXHMELAT

{tagname}<Tab>{tagfile}<Tab>{tagaddress}

EG Zend/zend globals macros.h /“# define EG(/;" d

ENSTELENXE—MMEK, EIEFSH (NMLFMNEGE) , BINEZFSHXHMEIN
RENFSHENME. VIMAIRAZRtagsX i, SFEFSLE (JUEXERZE) EHCTRL+R
VIME =X Mtags XX P RIX N FF S WRBE NARIEZ AT S FTAER S USIZ A S I BT %
f, HBAGRELIFSEXRENME. XHERTHERENIHIIFSHEX.


http://www.php.net/echo
http://www.php.net/manual/en/function.proc-open.php
http://www.vim.org/
http://people.ku.edu/~syliu/shredderyin/emacs_power.html
http://ctags.sourceforge.net/
http://zh.wikipedia.org/zh/Unix%E5%93%B2%E5%AD%A6
http://ctags.sourceforge.net/FORMAT
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£/ Ctri+] ST LB EIBEZEEX, Ctri+t FJLURME E—REEME. XHFMRATURENERBEZ
B W0 T

SEXMAERBITHZE, ARSBERERGEN . FLEFRRRERVIMIX K RERS, WAL
BE TEMTANIDE,

MRREHAIMac OS X, iEfTctagsiZFAlaE<HEE, EAMac OS XETHHictagsiZFA
Len g, FrEEHEC TH R iEctags, £EHHFFHhomebrewsk %%k,

{# FHIDEZE XA

MRASBEAVIMERENRES, HAIAFER—LIRRESHIDE, thkiWindows T AILAE A Visual
Studio 2010 Express . ZEFHABEEAMNetbeans. EclipseskBEERE, MR, XL T BHHAENKRE
B, AEXETARERARTEEERBHENRGE,

ftEclipse &z Netbeans TEENF SEX M AT XN BERFRFH IS L, BNZECTRL, REHM,
BRI S EXHE.

MINREAVSHIIE, EwWin32BER FELHFET TUERIT AN LIREXH, MEHFRARRTET
FF, FIRAEMRES B R EFE—DETIA XHHIWIn32 Console Application T#2.

T RRERE
F12 ¥EEX
CTRL + F12%ZFIFEMA

F3: & T—"
Shift+F3: &HEF—F

Ctrl+G: ¥EIEELT

CTRL + -[MEEML
CTRL + SHIFT + -[@BIERL

X F LS RAIAIRIE, TINE R FEApluSSE XA G T AT, A0S R AR Rt
SR, MBPEMEAPUSHETIIR, —HERE VLR Bl [EXHFhER. ]
E=T R

AEPHPRYURREAAESEIM—LERELNE, HEBLENTA HFREMFEENRE L EEENR
B, XLERBAEPHPRLREDFHIMIERRE, BEAES MERTFSMNNIR. F/NDRNRBRHER
—EHITH A

1 . n ##ll *uu #u
HeC/C++2IEERK, FABLBRESHN 1R, BN ARIIALRIHAKNIBR, HEFERM

REHTEHRHE, RETIRMSABENLS. EPHPHAEXPEELANAS. THEHXN"##"K"# #1T
LR R


http://zh.wikipedia.org/wiki/%E9%9B%86%E6%88%90%E5%BC%80%E5%8F%91%E7%8E%AF%E5%A2%83
http://adamyoung.net/Exuberant-Ctags-OS-X
https://github.com/mxcl/homebrew
http://www.netbeans.org/
http://www.eclipse.org/
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FHS (#4#)

HECIESER, "##"HIRA &S (concatenator) , EE—MABIZER, HANREAEMESF
S(Token) HEREMESHE. XENESHELA—EREZNTE. HEANHEREENE—SRE—
NTEFE. WTHRER:

#define PHP FUNCTION ZEND FUNCTION

#define ZEND FUNCTION (name) ZEND NAMED FUNCTION (ZEND FN (name) )
#define ZEND FN(name) zif ##name

#define ZEND NAMED FUNCTION (name) void name (INTERNAL FUNCTION PARAMETERS)

#define INTERNAL FUNCTION PARAMETERS int ht, zval *return value, zval

**return value ptr, \
zval *this ptr, int return value used TSRMLS DC

PHP FUNCTION (count) ;

AL PEZS 4L PEL{J5,  PHP FUCNTION (count) ;B 940 T
void zif count (int ht, zval *return value, zval **return value ptr,
zval *this ptr, int return value used TSRMLS DC)

ZZEND_FN(name)HhBE—1"##", ENER—WMZ AR, 22— NEER, BzifEZriNEEnamesy
EEER. DUIXMEZNTRAUEM, ZRERXFHEER, JICEESAE—MBAERS, XFERL
f—ERE DROREEE, BIMUTUEEERAI—MREBERNFE, BEERL NSRRI

¥

N

& o

~

BHS#)

"W E—MMAEZER, CHIGEEEEERENESEHT ERELEBRE, BREAEENEHRSI
ANZEZTEBdEREEELAZEMLE—INES, AERELTHIERMERIES S (Token) L HFRF
o .

#define STR(x) #x

int main(int argc char** argv)

{
printf ( , STR(It s a long str

return 0;

WIRTSCHTR, It's a long string @ ESTRIISH, ERARHEER—1FRFET . Frlprintfek#aE
BHEXNFHE, HSRXINMEAGRHTIRRES, BEAXMAEFRBELFNEX, ErPERPH

Pavaxkavay

RESBERAMNEE, LUNFHEHRITHRES.

2. X FEE X B aydo-whilefEIf

PHPRRSH K EF T E#RIE, L INPHPS. 35T 1IN AR W SE AL & Fp Y — B RS :


http://www.opengroup.org/onlinepubs/009695399/functions/printf.html
http://www.php-internal.com/?v=RELEASE_2011-07-29_V0.6.7&ref=pdf

TIPIZR N fZPHPA#%

#define ALLOC ZVAL (z) \
{ \
(z) = (zval*)emalloc (sizeof (zval gc_info)); \
GC_ZVAL INIT(z); \
} (0)

X, EREXHEAT dof }while(0) FAEX. WRHB(NHERENPHPHRBER, S&LIIX
HMIEALERS . EEMFEAC/C+HHEEMEFHPESBAREEXMESENNRE, ZITENXMERE
ZR—MRNIANBERLT . AHAEREXNHEEFHdo-whileidAlk? F{1%1iEdo-whilefBERIE A2 %
BATIEMABHIT SRR E ML, FARZELSHIT—IR. H{EMAdo{ Jwhile(0)R HF 545 E Hfalse,
REBEEERMIT R, BERPITXHRB AT AERIEdo-whielFARER? XMAERXERFEEX
REEZIFEANER. WTHRRRE:

#define TEST(a, b) a++;b++;

(expr)
TEST (a, b);

do else();
REH#TIMLERE, 2TMK:

(expr)
Brar 21oAFF 7

do else();

XHFif-else N EMBWBIA TIHFE AR MER, XHELEAHFBIH, BATLIEEdo-whilefF
EERMANERERE. XFCERILIEERE—MEN. SIMLENEF, FBEAARTESTHNEEE
my—"ra5, BRENMZPSHUAEAL, EZHTFIRIBN—RBEE L. BURSERENRBBOHE
sk, MERBEMIRITPS. EEFEBEEF. FA—RINZFRERXEEXHERFdo-while(0)1975
o

TR T do-whilefBIMEZEHRER, BRE"SRIE'NEX . ATFPHPEEEEZ FEMNBEMNAE
NAESGEE, MARTEARFENER—LRAIRIEEX ATERIE. FHlilfEsapithttpd\thttpd.c3C A H]
VEC_FREE():

#ifdef SERIALIZE_HEADERS

# define VEC FREE() smart str free (&vec str)
#else

# define VEC FREE() do {} while (0)
#endif

XEBEHREEHHFE, EENXTSERIALIZE_HEADERSE IR & VEC_FREE()EX NI EHIAE,
MEREEXH, TNEEHMEMEE, FUEENEEVEC_FREE()EXA— 1 EiIE, MM EMERE, &
BXFERFIE—EME, SBRSFHARSGREMNINE,

ENBESFERUTHARXREN SHRE, XENTREMLENTEEFR—H, FHUREEIADebugH
EFTENR:

#ifdef DEBUG


http://www.php-internal.com/?v=RELEASE_2011-07-29_V0.6.7&ref=pdf
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# define LOG MSG printf
#else

# define LOG MSG(...)
#endif

EHRIFFNUWREX T DEBUGLOG_MSGH fiprintfEH, MAZEIFIR, EX &R N
LOG_MSG()EEX AT, BHTEEEMRENEFITHERN, A LENEESTMREEHHERT .

FHRETAMEEEXAZNEXTR, BELE—#, XFELREPATREHIAZELMNNRDER
FANEZ AL T o

3. #line F4tb I

#line 838 "Zend/zend language scanner.c"

#line LB AFREHEMITS (__LINE_ ) A& (__FILE_ ) o WMEFRREE, EHEMT
S 7838, XfF&Zend/zend_language_scanner.c EMITEFAEIIERIFBNAEE T, FHINFERFS
XNCIRBRFIBP A —LrhE X, BYXFES, AUMRIEXHEZRZEERN, FEEIXLERESL
HRE, BRTHTELS .

N

4PHPHHEZEREER

EPHPRIDAMAERERE—LRPIPG(), EGOZEMES, MIEEPHPHEXMNE, XRIEETE
NIEFAZMRERLEENERETEEEE, WM$PHP_SRC/main/php_globals. h XX Ei B & TR ZIX
P E. FIMNMPGXNMPHPHIZ O EREEN E. WTARRBIEEN.

#ifdef 2TS  // HIEHIHE T HELLIEFEELTLE
# define PG(v) TSRMG(core globals id, php core globals *, v)
extern PHPAPI int core globals id;

#else

# define PG(v) (core globals.v) // ZNXREFE— T EBELHZEEE
extern ZEND API struct php core globals core globals;

#endif

WML, ZTSRAREZENFE, XPMEUEHNETRIFAENTR, XEHRTBEB. TE/HIR
Ui, PHPIE{TNM—L2F/EH, XPMEREEBAWTH—IERE, EFRABXNFERERNIR:

struct php core globals {

zend bool magic quotes gpc; // EEXTEAHIGET/POST/Cookie#l#ENEHH 51F
FFEEX.

zend_bool magic_quotes runtime; //EELXGTTHI MIPEBZIR 4RI 1E FH H 51F
FFEHEEX

zend bool magic quotes sybase; // E&RHSybase/FIHIHNFRHEFEX

zend bool safe mode; /) BEEAZRERI
zend bool allow call time pass reference; //&E&#HEHELRIFHAZS]HE

N
W
g&&

zend bool implicit flush; //&E&ZEKPHPEH ML EHF LR Z G ESIFIHTEH

long output buffering; //#HHEHXKX/)N(FT)


http://www.cppreference.com/wiki/preprocessor/line
http://www.php-internal.com/?v=RELEASE_2011-07-29_V0.6.7&ref=pdf
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char *safe mode include dir; //ERERIT, ZHERAIRFER THIX R
B2, #HEEIUID/GIDIRE. \ ‘
zend bool safe mode gid; //ELRERIUT, BUEGEX NS MUIDIERRE

zend bool sgl safe mode;

zend bool enable dl; /BB EFIEHAL () B dl () BBECINEJFPHPIE 7 apache
1B L R T B Ko

char *output_handler; // ATEHIARI% L EEGE— 1502 R A
char *unserialize callback func; /) HIREEF I L FEZS EE LB — 1 K E

XA, XEHEELEFFRII %R EX LR ZFIE 2 #unserialize () G, ‘
long serialize precision; //H#EREFIKIGEZEHEFIIH FIEATHIFEE (BRI
#) o

char *safe mode exec dir; //#ZEEILT, REZAR FTHIAHITEFT TR
BT R FEFHI R IT o

long memory limit; //—THIAKATEER FIETIHIRANFFF TE (AT & R FMIES 5

f7) o

long max input time; /) IR BE YT A 48 (POST, GET, upload)ﬂ?ﬂ%)ﬁfb
AT 1] (B) o

zend bool track errors; //E&ELEZLESphp errormsgHIRFRIIT— T HIREELH
o

zend bool display errors; //E&HIFHRIGEEENGELHI—EE7E 7o

zend_bool display startup errors; //ZE&BNPHP/EHIATHIFE IR

zend bool log errors; // Z&EEHGEXHFEIDREIR, REEWEICRIRT

errorﬁlogfg/v‘\

long log_errors_max_len; //IREEIRHEFHNHISHERIZEEXEAIE R
THIRAKE - \ o

zend bool ignore repeated errors; // @ IDRFRHGHEDRIEEEZHHIRIT

zend_bool ignore_repeated_source; //E&HERMEEZHIHIRIZEN ZEELSHIE

R
zend bool report memleaks; //ZEZIRENFAM G
char *error log; //FEHEIR H 35 IC R EIP 1> X o

char *doc_root; //PHPHI”"IRER".
char *user dir; //&ikphp#f&/H /~username FTHHIARIZIH1ER TZ#
char *include path; //#EE—HERMHFrequire(), include(),
fopen with path () BB -
char *open basedir; // FPHPAIFERIFHIFTBEXIF (BIEXIFES) FHRFIE L ZHH R

char *extension dir; /I IREE (185%) HIE R, BRI PHPHRFHNEY R
BRHI H R o

char *upload_tmp_dir;  // XH_LEAIFICXIERTIGAT B R
long upload max_filesize;  // A LIEHIXHFHIRAR T

ZZe T o

char *error_append string; // HTHRIGEERHLHIFHE
char *error prepend string; //HFiEIRIGEF#HLHIFHE

char *auto prepend file; / /IEETEFE X2 BT B SIEHTHIX 5 -
char *auto append file; ///HEHLXHZ/EEIIBEITHIXIHFES.

arg separators arg separator; / / PHPHT =4 HIURL H1 FH R 57 g S 219 57 B 15 -

char *variables order; // PHP#M# Environment, GET, POST, Cookie,
Server Qﬁ%ﬂﬁ///ﬁ/%o

HashTable rfcl867 protected variables; // RFCI867IRIFHIZES, 7
main/rfcl867.cXHHHEHEMLZEE


http://www.php-internal.com/?v=RELEASE_2011-07-29_V0.6.7&ref=pdf
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short connection status;
short ignore user abort;

/) EERE, B=TRE, EE, 87, &
/) BEENEE LR KT ORI F BT K

unsigned char header is being sent; // @E&LIFEIEHLIX

zend 1llist tick functions;

//  R#EmainHR THIphp ticks.cXHFHHEHZ,

WLEXAIF# fEregister tick functionFEEHHHE .

zval *http globals[6];
zend bool expose php;

zend bool

zend bool

zend bool
TrEHIER) o

zend bool auto globals jit;
(T2 I — B 5IA BLE 51 E1EE) -

register globals;

zend bool y2k compliance;

HFEITE) o
char *docref root;
char *docref ext;

zend bool html errors;
zend bool xmlrpc errors;

long xmlrpc error number;

register long arrays;
register argc argv;

// FER{GET. POST- SERVERZF(5.E

/) BB phpHIIEE

// ZBEW E, G, P, C, S TEIMNINERFETE.

/) & EHIATAIKICEZA (HTTP * VARS) o
/) BEEHsargvfllsargcE/GEE (BE FHGET

/) BEREREAHZFS SERVERFIS ENVEEN T )i

/ /BB FFTFF2000F &L (AT GEETEY 2KIE N HIN 1 75

// HIRFTH Thtml_errors#&§<, PHPRRHMLIEIZE LEE
/I TEEX Y RE (BHEF . ") o

/) BT 515 8 (& FFHTMLERIC -

zend bool activated auto globals[8];

zend bool modules activated;
zend bool
zend bool
zend bool

zend bool

allow url fopen;

always populate raw post data;

/) BEEEHEIER

file uploads; //Z&ZAWHTTPXF LI%.
during request startup;

/ /BB TEIE K AIE LT FEF
/ /BB I FEX

VL =-F b =474

SHTTP RAW POST DATAZE (FA5POSTHHE) .

zend bool report zend debug;

//  BiF]Hzend debug, KfEmain/main.cX

rER B

int last error type; /) RIGHIEHIREE

char *last error message; /) BRIEHIBIRIESE

char *last error file; // &REHIEIRXIF

int last error lineno; // ZR/EHIEHIRIT

char *disable_functions; [V BTIE SR — T HE SR BHIRE Z 57, XZMF
ERTERE

char *disable classes; //IZIESES 1 HESHIEHILESIZ, XZBIHFER
i
=Ko

zend bool allow url include; / /BB A Hinclude/requireLFEX o

zend bool exit on timeout;
#ifdef PHP WIN32

zend bool com initialized;
#endif

long max input nesting level;

zend bool in user include;

char *user ini filename;
long user ini cache ttl;

//

char *request order;

HE, AL E B

/) BETE L

//RABIRE/EH
/BB EE ]

/) FHFPEIini XTEE
//  iniZ T EIRH

iR bvariables order/®, frequestZEEHAT
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zend bool mail x header; /) {RfFext/standard/mail.c X IERI{EE,

char *mail log;

zend bool in error log;

[
~.

FENZEER—HLE25php.inixXEHHRRBHIXNNN. FEPHPREIFIERphp.inisC AR # S 3FiX
e ERHTIE, mARZE/Ini_get() Xini_set() RFIRIEN — LR B O EXN X N2 BETEHTRIEN.

AEPHPRESH AT B FERS R LR, Lé?ﬁ%ﬂPG?:—ﬁ HENTHLIRZEHITHR, B
NBEYAEN G 2RRPAXETL/N, —RPENHES, BAXE2R/REEERBHILABEHE,
XUEZEL TRERA. ROFRIZL AR E\ATIE

RIRED BT —LEPHPY RIENZE IR MNER, XUER—MRIEBAE, AR5 ENERETE
REFEERAZIMAX S 2MNER, EARNREEXHFARPHPARFERAHMEMRIR

ST G

FRES, TUETE.
TRXER, BMNRATUFERNNTFEZTT, FNTEEME—F: &P,

TARE, BATHRERTPHPIRDFENEIASG, K17 PHPRURAEEMMIDEPHPIRBM5A, FHAX
FEFEANRERT —EN TR RNAEMARXLREAFBRRARE —LEE, AEFHNXE
PHP;RE3 A 5 £ IhRE L AISEH

H7, T—ERNMENR LREBEBFPHPRISEIL: #EE.


http://blogoscoped.com/archive/2005-08-24-n14.html
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FE R

FMRFLE®EE, R&sEtld.

PHPEEMRAZFEERN, FRENEBIFEEZS, MBI REBRTEHITIAR FIWeb iR 5525
FMRE, NEEE, WEALAFSF. NTAIRBAETIRE, BEMBELREEPHP, £X
PHPHIE (ALY, LA, PHPSHERSSHMRZE, PHPHMENHITERESFHT - DAENTH, M
A —PEENTES.

B, BiEEEPHPHIA & EH.

$£—T LA FEHfIZend5| 2

— I F A SAPHEO

SAPI(Server Application Programming Interface) g8 2PHPEAG KN AMmERZ O, #MEPC—H, X
WREMLRIERSG, REHE TPCHEONSEA AT IEPC LEREIZTT, PHPHAZERITHRE M
X, BIWebfrSF2E, REEEES T, BAIBRATEEMERFF.

BE, FAEMHApaches ENginxiX 2Webfk 55 28 R IMIKPHPIIA , & A m < 1T TETPHPRESS
BRFRMIT MAHITTERE, WeblRFREE, WEBETNERER, HFEGSTIRERLE LRRA

{n}

HAMRD R OPHPRESRAEME . BRBIWebRFR M SITRRFHMITHAFTERRBRA—F, hr
EFEMNNIERER—HN. aITSREEAPHPERERENITHMEA, I TFELuriERK—1PHPR
Ho MIAPITRRER@MEER, IATASTHRMNERER RELR L.

AT IR EZLASAPIE O SEIM AR . RE2AERISAPIE OSSR TR MIFFEN TIE, Bia0
Apachefimod_php SAPISEII B E¥iA L MApache KB — 58, TEHEABTEBARTREA
Apache, HEfthfISAPISEIN 2.

TEHILNNTEXN—LLE IASAPISLELBTE AR AT R,

FHIRFILE R

PHPHABITIAEREI BN EEMME: LEIFERK BTN HEM BEFIER 2 ERERME. FRMm
BERMNER: £ PUEIERYIAUME (MINIT) , F£ENSAPI4A 4 IR (B 20Apache BEIVLE
HENE RN ESSITEFEMMITERES), REBRRHT K. ETNIEERGEEN B
(RINIT) , ZIRBEEEERNE, FMEIuriERENTRE, NWESRKIERZAEHSHTIEREE
(RINITIEKFIR) « BIGIPHPEM T —Ly BARLR, WEMINITHESEIBRAERIIMINITRE. 15
REXNN R ATAH TR TE, FIINEMEE, EXESFRNESES. RRESDNATUET
NN R SR SEBIX e [B] 8 ok 34 -

PHP _MINIT FUNCTION (myphpextension)
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/) EEBRE LS WARIE
return SUCCESS;

BREEZ EPHPHIA U HITHARNEAINE, fliieI@— P HiTHE, SRFREPHPEITEEHET
EZMMEATHNFSR, ULEBIAENERHEINEEEENFSER. REPHPS AR GIERM
RINITEREL, XM EEMESRBITAHIT AR IE, ERORINITREAMINITE /8K F 3L :

PHP RINIT FUNCTION (myphpextension)

{
// BIATBRIE K FFAAAT T | |
// BEIETEIE KGR AT R IC R RAT 60 XN IRLBEEICR T L EE G K AT7E ZHIAT E] T
return SUCCESS;

ERGETEMRHFAN T ERNE, —MEABITEIRE S E BT EHexit()Sdie()FEL, PHPEBE A
ZERMEL. FFABRMEBENR, ERMEESAFDRT, —MEEKREREEARRRSHUWDOWN, Xt
RZRINIT), —FESAPIL A FHIZR (WebfRFERHHE BSITHIAMITTEIRLY) I XAER
(MSHUTDOWN, XJRZMINIT),

PHP RSHUTDOWN FUNCTION (myphpextension)

{
/) BIAIERIE K GHRATE, HEENAIEESAZHE .
return SUCCESS;

BETRY RALNBEXAR, BEEET=ZE I RAX

B F2SAPIA & B A

CLI/CGIHEX HIPHPE TS #ZMISAPIIR I . XEANFERAELERIEREHXH. EHERSEY
WTIUADERT : FHIA - 1EKIFE - 1BKKH - 455R SAPHROSSIm a7 HAE S EH. WE21/R:


http://www.php-internal.com/?v=RELEASE_2011-07-29_V0.6.7&ref=pdf

[$ php -f test.ph[a

[Gall each extension's MINITJ

(Flequest test.phra

(Call each extension’s F{INIT)

[E Kecute tESt.pth

"l\

(Gall each extension's HSHLITDDWN)

( Finish cleaning up after test.php J
-

(Gall each extension's MSHUTDGWN)

[Terminate phpj

£ HIZSAPIL 4 B EA

BEPHPZ %1% HapachefJ—MEH KA IEPHPIE K. Apache—H

E2.1 Bt FESAPIA 75 & Hf

Individual
Hequest PHP

TIPIZRAEEfEPHPA# RELEASE_2011-07-29_V0.6.7

Lifespan

R RAZHTER, Apache B5f

EaforktiZPFitE, §PHEENAFEZEMZ, 8P THESFSETHANERTT, AIE HE

HIFF IRk B R A= fork SR IAR B 1T

"aENHENESAPATRESLESZ MEK. 2B THEApache

KAREHRERERZEASHITRANER, EXR MR EBREEES MEREEIEKIA-ERIHAN

. WE2.2fR:

Apache Child Process

Apache Child Process

Apache Child Process

Apache Child Process

MINIT
RINIT
Seript
RSHUTDCWN

RINIT
Script
RSHUTDOWN

RIMNIT

Script
RSHUTDOWN

MSHUTDOWHN

MIMIT
RIMIT
Script
RSHUTDOWN

RIMIT
Seript
RSHUTODOWN

RIMIT

Scripl
RSHUTDOWN

MSHUTDOWN

MINIT
RINIT
Script
RSHUTDOWN

RINIT
Script
RSHUTDOWN

RIMIT

Script
RSHUTDOWN

MSHUTDCWN

MINIT
RIMIT
Script
REHUTDCAWN

RINIT
Seript
RSHUTDOWN

RIMNIT

Seript
REHUTDOWN

MSHUTDOWN

E2.2 Z#FESAPI4 75 [ Hf
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£ 2 HISAPI A 45 B HR

ZLBERAMSHARPHNENHELN, FTENEEERIHENESBHRNSIHTNESS 15K H-
TBRKFRERT

RIMNIT RINIT RINIT RINIT RINIT
Script Seript Script Script Script
RSHUTDOWN REHUTDOMWN REHUTDOWN REHUTDOWN RSHUTDOWMN
RINIT RINIT RIMIT RINIT
Seript Seript Seript Seript
ASHUTDOWM RASHUTDOWHN RSHUTDOWN RSHUTDOWN
L% A

E2.3 ZLFESAPIA 45 F HA

Zend5|E

Zend5|EZPHPIIZL, ETIES LU LHEMIEE. B0 PHPRIEESSI, MARNRIFE
TIRE, FEIFURAFEEES, YRXENPHPIEMNEEFHPHPSEI (R T EAMSEI, HATLR
& AfacebookfhiphopLEl, R EBRIAIE, PHPIERE—MRERIESISE), MPHPURET
TBER A FE Mt Web R % 28R O (SAPI).

HRIPHPHISII A ZendS | X RIEFERE, EEALETTERT, HINRZPHPY BEZFEH
fZend API, TiZendIEZ2PHPIES ABMSLH, PHPRZFAZendiX M RMEPHPIES K, TPHP
Y RBAEEHAZend AP, XHMSHPHPHIRZY BFZends | BRBEE—ET, HEBRSXAPHRE
PHP#Z U FF A ERM IR L X MBS BT,

BRIPHPHZXIDEE B EELN, BENRTHESBEHSEIXMESNEMIIMA, X&E
Javatt X BgtiEE R, EHUE%EHE%%ﬁ?JVME’Dan B aNIBMAYProject Zeroh SEI 7 —NETF
JVMAIPHPSEE, .NETHBERLMIH, BEMMNIFEMNREELEZEN: MNERXMES, BXAR
ERFRANEE, AENIUEMESZIURNHE, L TFHREHEZESHFES (HpHopsi2X 4
#9) o

BREZHANESHMBSBEESY BFL, PHPHHT BEEE2ETPearESERAYT B, fERuby X
FENRBRAENHE, MNEZESRHBESI, —PMEEATELERENIFETFH, MEESGEN
FRENEFACEMMEEY B, XEERERMNABE S AT RIE. BRNXLAPHPREE T BB S
A EMAPHPSIILASEINER, HipHopMIBUERXNRARITHY RHITES. WRPHPY REEM
ZendAPIf##E, NEHEMESHPEAXLY BROUKEMES T .

S 2% 3Rk
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Extending and Embedding PHP

% 77 SAPI#A

_ﬁ—/J\‘DJ’\Q”TPHPE’]EE AR, EFEAEGEHNESIMME, —E5RSHEXIREE2BIISAPIE
O XLRNBSLIMWYIBLABEPHPEENSAPIEHRE . XPMEREM TPHPY &N RE SRS BRI
B, HMaSITEFRNSEIL, ApachefImod_phpfEiRSCE DL K fastcgif S &%

EENRERMZEZBESTERENAE, XER(IHRZASAPIED. S)SAPISSHEHZ—D
_sapi_module_structZ#{EZ 8. (SAPIEO) . EPHPRRBEG, YEZFARSREXLEER, £
B SAPIEORXN N ARSI, MXNEHNGEEE RSB MRELIUNNHSE LB,

AT RZRENBANL, ARA-EINEOTTAEBNERIATTE.

ME2.4F77~, ASAPIIEERERE.

FERH
!
SAPTZ

I
¥ ¥ ¥ l
CGI/FASTCGI Apache Embed T

2.4 SAPIH R B
PLcgite X Flapache2fk 523 A1, BB ENT:

cgi sapi module.startup (&cgi sapi module) // cgif®TR cgi/cgi main.cXfF

apacheZ sapl module. startup(uapacheZ _sapi module);
' apache2flR%#8 apache2handler/sapi apache2.cX

X B fcgi_sapi_moduleZsapi_module_structZ&E MR STE. EHistartupfiEigE
php_cgi_startup B #fest. X D&M T startupREdest, TETFZHE R ZEZRFR. HESEX
WT:

struct sapi module struct {

char *name; /) BF (FFRA)

char *pretty name; // &EXEHFHIEF (HIEIEH)

int (*startup) (struct sapi module struct *sapi module) ; /) BalERE
int (*shutdown) (struct sapi module struct *sapi module) ; ) R

int (*activate) (TSRMLS D); // #&

int (*deactivate) (TSRMLS D) ; vy

int (*ub write) (const char *str, unsigned int str length TSRMLS DC) ;
TELHI SR 1E (unbuffered write)

void (*flush) (void *server context); // flush
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struct stat *(*get stat) (TSRMLS D) ; // get uid

char *(*getenv) (char *name, size t name len TSRMLS DC); // getenv

void (*sapi error) (int type, const char *error msg, ...); /* error
handler */

int (*header handler) (sapi header struct *sapi header, sapi header op enum

op;
sapi headers struct *sapi headers TSRMLS DC) ; /* header handler */
/* send headers handler */
int (*send headers) (sapi headers struct *sapi headers TSRMLS DC) ;
void (*send header) (sapi header struct *sapi header,
void *server context TSRMLS DC); /* send header handler */

int (*read post) (char *buffer, uint count bytes TSRMLS DC); /* read POST

data */

char *(*read cookies) (TSRMLS D) ; /* read Cookies */

/* register server variables */
void (*register server variables) (zval *track vars array TSRMLS DC) ;

void (*log message) (char *message); /* Log message */
time t (*get request time) (TSRMLS D) ; /* Request Time */
void (*terminate process) (TSRMLS D) ; /* Child Terminate */
char *php ini path override; /) BEHIini BE

A ERIXEEMAE R RS R[/AIVEAKIAFEBEEX . WApache2ITE X :

static sapi module struct apache2 sapi module = {
php apache2 startup, /* startup */
php module shutdown wrapper, /* shutdown */

FEPHPRIFEREAHSCH TRZMSEIL, LEMNSHSEIA L —LEF ERAIWebik 55280, HECHHEHN
E2.5F7~:
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sapi

N

i [l aolserver

- [ apache

- [ apacheZfilter
- [ apacheZhandler
- [ apache_hooks
- [ caudium

- [ cgi

- eli

- [ continuity

- [ embed

- [ isapi

- [ litespeed

- [ milter

- [ nsapi

- [ phitpd

- [ pi3web

- [ roxen

- [ tests

- [ thttpd

- L tux

- [ webjames

E2.5 SAPIX 451 E

BRIPHPREMNRZ SAPISSIEE A BEFREXNALIFTRT, PHPHX BRIIERE
R LSAPIBERIBE. HEXNREZIEMNZEE/RIFANIFELE, HEFRLRED
EIFHEBEAT, SMHMAEPECLER, BIIEERITHAPCEREY R AU REBESR.

BASAPIEUITF— 1M EBXN R A ER T EEXHR . SAPLCHISAPLN a2 — LR 2
B EER PSR ER, R PMIRS B Fsapi_modulefE X R HH5 ST NE — M BRI

XHENEBEPHPHIBERHEZAMER, LEWEPHPT BALY, SN BHBZEEX—1
zend_module_entryZ5#k. XA EBARITE R Ssapi_module_structZ5 A0, #2— X OUER T
FERWNH. EPHPH A BRPNMRFTZIRARARENYT B, RIAANT E#Ezend_module_entry4514
hEENTE, WELE—/NTHRINERTEN BRRBRVIALE, #25—AH
request_startup_func¥5’k, MAESNY BRMEXRE, #BiEidRPHP_RINITHSErequest_startup_funcxy
NHEE. VLD E A HiER¥EL APHP_RINIT(VI), 52 A BHBEEGX DRSS :

PHP RINIT FUNCTION (vld) {
}

ek, BAESV ENUHEELNY BOXEED, B, YLUSRSB[EONOUEESNHENN
ASAPI.

Apachet&iR

ApacheZApachei Xl E L SN — N HUBERIEHWebR %588, AIEKRZHHE NRIERFEDIET,
HTHB MR ZFER, ERRTHWebRFE8(ImRHFL—. ApacheZHFF L4514, KEHIE
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MR B . BRMERESEmMod_auth (IXPRIIE) « mod_ssl (SSLFNTLS3Z#F)
mod_rewrite (URLETE) %. —Li@HIES 02 ApachetZRF) 75 5Apache el N
Perl, Python, Tcl, fiPHPZ%.

LPHPHZfEApachefR %528 TIzfTH, —MSRIE, ERAmod_php5SiERHIFE R, LS
mod_php5HEtRAYfE 2 E W Apache £ SRIIPHP 15K, FHAEXLEER, REBLERFENERIR
El#5Apache. 1R {1 EApache BEIRTER A E X HECE 4 T PHPIER (mod_php5) , PHPIERIE
it ¥ fitapache2flap_hook_post_configiE$d, #EApache BEIRIA 1% BRI ISR S PHPXX HRYIE XK. O

BT XM BEINAIME TR, Apache BRI LAEIZITHIRMERIASER, XEWEX RS ZATAHIT
gy BMARTEENXNEREHITRE, EERARNETEFLESE. BIIBEERNNNEERSE
ZXfESHUPZEAP_SIG_GRACEFULB AR SR EFMBAER. BRENSMNEZH, BNFEHE
RIFIFRL AR E. WIS MBEE MBS EE. Apache Xy shNEEEEE L IE 2@ I R
mod_so>k5ERLAY, Eittmod_soiEIRANEEWENASME, ©ReEWESHmIFHApachefIizl . XEWREE
£ &EApache—#2 BE1AY.

Apache 2 WA MNEFELRAITE? FRAIABTERRIAImod_php5iEth . eI BEEApache I
B X fFhttpd.conf A II—1T:

LoadModule php5 module modules/mod php5.so

XER(MEAT LoadModulefr <, 1ZapLHE— N SEEERMBIR, BFRATAEIERITIARGH
KE. BINEIEIZERATANEER. IRFEERS [T MEESR, AJLUBELZEESHUPSE
AP_SIG_GRACEFUL#4 R, —B#ESFZES, Apache§EHEH LR, MATEEFBIRS
%%o

HEREBEXXHHRRINT BT LR RINIESE, ApacheTE MR SIRBRER ZEHRAERIFNE, XNTE
—MER, Apache X TRIEE XXHZE “‘mod_"FFiAH), ANPHPAImMod_php5.co IR B A
Xf, ApachefIA AR ARE L. Apache I8 —MESEZ A module EMAMAZ X HFE, moduleZis
fname BM R/ RIEIT ZSTANDARD20_MODULE_STUFFIA__FILE_ f4A¥l. X*FXAAUERET
ZBmod_php5SIERES BB S| XMHIRE 7RG BMNERZEHEEN. BYEZAHESHIEEMNRER
KEIERMEIASTEIZEEXHE, ApacheBIAMRIRFKEMSHEZEETHNRNE, FHIFERHNRNE M
NEHRREEZEH.

EEIEBERERZ A, ApacheS B EFMERIERE SR NEIEApachet®E, X NN EBIKE
moduleZEM{A R fimagicFER LI M. MmagicF R -2i®id 2 STANDARD20_MODULE_STUFF{&I], #
XA FmagicHI{E IMODULE_MAGIC_COOKIE, MODULE_MAGIC_COOKIEZE X T :

#define MODULE MAGIC COOKIE 0x41503232UL /* "AP22" */

B fEApache£ A Ex &% (ap_add_loaded_module) S EHUE5E, I ANRBUER 2 BRI A BN
RU5EZR B (ap_top_modules§3R: ap_top_modules$% ik AR {R7FApache T B I BUERIAEER, BFRER
INBVHGE R BRI SR = 1R )

Apache MEHIZPHPAZELR, A AIXMELRZ aN{a[ LI AR 2 F 1 T Apache2fImod_php5SHEER 4 i3t
1T AR
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Apache2fimod_php51&Eiisiig

Apache2fimod_php5i&Etk £ #Esapi/apache2handlerfsapi/apache2filter > B & 7£0
apache2_handle/mod_php5.cXX /1, #EREXRIHEXKIBINT

AP MODULE DECLARE DATA module php5 module = {
STANDARD20 MODULE STUFF,
/B, R, IMRE, BRES), BRE, T TMERIEHEFEE, BEPEEEX
__FILE % */

create php config, /* create per-directory config structure */
merge php config, /* merge per-directory config structures */
NULL, /* create per—-server config structure */
NULL, /* merge per-server config structures */
php dir cmds, /r RREXBIFTBERIES */

php ap2 register hook
/* EREF, WEREIE T ap hoo FFkHIERETE— KI5 KL FEIT 2 XTF 15 E 125 B M7
F */
s

TR R A2 Apachefimodule 45+, module 45 HE XN :

typedef struct module struct module;
struct module struct ({
int version;
int minor version;
int module index;
const char *name;
void *dynamic load handle;
struct module struct *next;
unsigned long magic;
void (*rewrite args) (process rec *process);
void * (*create dir config) (apr pool t *p, char *dir);
void * (*merge dir config) (apr pool t *p, void *base conf, void *new conf);
void * (*create server config) (apr pool t *p, server rec *s);
void * (*merge server config) (apr pool t *p, void *base conf, void
*new conf) ;
const command rec *cmds;
void (*register hooks) (apr pool t *p);

T EEREH S 1Emod_php5.chFrESINGEHME—ATE, XE2MTF
STANDARD20_MODULE_STUFFRIRE, XNMNEEEETEESNFERIEN .
STANDARD20 MODULE_STUFFEHIEX T :

/** Use this in all standard modules */
#define STANDARDZ 07MODULE;STUFF MODULEfMAGICﬁNUMBERﬁMAJOR , 0\
MODULE MAGIC NUMBER MINOR, \

-1, \

__FILE , \

NULL, \

NULL, \

MODULE MAGIC COOKIE, \

NULL /* rewrite args spot */
#php5_module EX FIZE#I, php_dir_cmdsEHEREXNAENIESES, HEXHWARUT:

const command rec php dir cmds|[] =
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AP INIT TAKE2 ( php_apache value handler, NULL
OR OPTIONS )

AP INIT TAKEZ ( php apache flag handler, NULL
OR_OPTIONS )

AP INIT TAKEZ ( php apache admin value handler
NULL, ACCESS CONF|RSRC CONF )

AP INIT TAKEZ ( php apache admin flag handler
NULL, ACCESS_ CONF|RSRC_CONF )

AP INIT TAKEI ( php apache phpini set, NULL
RSRC_CONF )

{NULL}

X Emod_php5SiERE X Hi§L k. EXPrLERZ—1command_recZEMAIEZH. HApacheiBZ|f5<
HIR R —RA & MERP RS R, ERETEWM M EREBLIRZIES, WREKE, WERHERKMN
WIRRE, WRFTATE i‘%ﬂlﬂﬁ’\lﬁikﬁﬁxﬁbiﬂlz §<, MBAKHRE. WLERTIL, mod_php5SiEiR{ig it
php_value%51M 4.

php_ap2_register_hook R A E XN T

void php ap2 register hook(apr pool t *p)
{
ap_hook pre config(php pre config, NULL, NULL, APR HOOK MIDDLE)
ap_hook post config(php apache server startup, NULL, NULL
APR_HOOK MIDDLE)
ap _hook handler (php handler, NULL, NULL, APR HOOK MIDDLE)
ap_hook child init (php apache child init, NULL, NULL, APR HOOK MIDDLE)

PL_ERFSEHE T pre_config, post_config, handlerfichild_init 4 MES R IR I IRRE . EHA0O
pre_config, post_config, child_init2 Bz, Ei1Ek5:sBsIER. handlerE#B21EKEH, ©0
ERESBAIEIE KA IAM. HEA7Epost_ configj%%’@lilﬂF'ﬁj]php° B php_apache_server_startup& #i0
LI, php_apache_server_startup ek #1817 18 Fsapi_startup B &fsapi, Fi@idEH
php_apache2_startup3&;¥fiffsapi module struct (tEEMIERTIFLhERE) , REAM
php_module startupél%%)]!l“chPHP Heh X £¥RZENDS |2, PAKIEFEzend_module_structd Y
treat_datap{ 7 (& idphp_startup_sapi_content_types) % .

X8, FRATAE T Apache Nz mod_php5SERMENTRRE, AT Z2XPEESHIIMSAPIEHAXER
2? mod_php5thE X T BT Apachersapi_module_structZ54:

static sapi module struct apache2 sapi module {

php apache2 startup /* startup */

php module shutdown wrapper /* shutdown */
NULL /* activate */

NULL /* deactivate */

php apache sapi ub write /* unbuffered write */
php apache sapi flush /* flush */

php apache sapi get stat /* get uid */

php apache sapi getenv /* getenv */
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php error, /* error handler */

php apache sapi header handler, /* header handler */

php apache sapi send headers, /* send headers handler */
NULL, /* send header handler */

php apache sapi read post, /* read POST data */

php apache sapi read cookies, /* read Cookies */

php apache sapi register variables,

php apache sapi log message, /* Log message */
php apache sapi get request time, /* Request Time */
NULL, /* Child Terminate */

STANDARD SAPI MODULE PROPERTIES
I

XL T EE L BT Apachefk %528, DUisEE cookie N, X F{i17EApacheRFEFIME T, EPHPHIE
FHi%REXCookieRy, mZIRENMEIENN B RTZESAPIR . EATABR T A 2read_cookiess.

SG (request info) .cookie data = sapi module.read cookies (TSRMLS C);

NFE—PMRERIEMBE, FA1EBFEE T sapi_module, MMApacheRsapi_modulez
apache2_sapi_module. HEM1XJNread_cookiesTs AR Ephp_apache_sapi_read_cookiestR#. X2
EXSAPIZEMIER: S—#EN0O, BREANGRE, BEAEEFNT BRIEFAER M.

Apachelyiz{Tid T

ApacheMiZ1TH N BRI RFNETTME . ERIIME, Apache N TREBRFZ R BFEHxRAREHR,
BLUE A Froot (*nix&4E) SEBREIE FAdministrator(Windows 2 %) i B5), FEBENEELT—
MEHBRLRENINER. XM R EERE T (http.conf3C )« AR ANEL (WA
mod_php, mod_per) MIRZGZFEVENL (FIANEEXH. HEZERNER. BEFEEES) Stk

Apachef BEIFTERHIIT T RB VIR LIRIE, FHERBFZHEREHERZLLESHNRIEREFHEX
TR, PUBLD T REAEERREHNEN.

BT B, ApacheXZTERZAEAFHRSZIEKR. AXDME, ApachelIFHFNAFLRH, &
EBENR, XEEZETZREMNER, HLEATFRBENRESIEMNZ2IRE. ApacheXHTTPHIIEXK
AIAD iR RIBMETAERE=1" KN E. BB AN NN, X7 Post-Read-
Request, URI Translation, Header Parsing, Access Control, Authentication, Authorization, MIME
Type Checking, FixUp, Response, Logging, CleanUp

Apache Hook#l#l

Apache HJHook#l5I/2%5: Apache SIVFHEIR(BIEA SRR ASMNBIESR, FI40
mod_php5.so, mod_perl.so%5)¥ B EX R ECEANRERGEREIRH . HAEN, HRELITEApache
R — IR B R2(Hook) E B C R R R EL, MiiE5ApachefJiE K4 IEIIFE. mod_php5.so/
php5apache2.dlisi 24T B EEX &, ﬁ‘IHookmfl?'J/IJ\@JApachetP EApache M ERFZRI &N
frEE TSR A EphpiEske K FHook#FIFEWindows RFE LA A HEIBE], fEWindowsHF &ZBEB RSERAH
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T, XBNMBERHET .

PLEAT BT apachefI &%, hook#l#l, apachefIiEfiTIIFRL RphpSiERIIFEFAIR, THEEE
R B EE AR R — L A &

Apache® AT

e B Apache i AN A, HAIRBARLE Thitpd.h3Zf. httpd. WX EEEE T Apache BT B 15k
HEEWIZOAPI. EEXTHZRAEE. ERFEENECES T TE—ENRHEX.

request_recI§ E— 15 FPimiEKEXApachely, Fi&GIE—request_recXf5:, ApacheihIE
T—MEXE, SXMERINAIrequest_rec FM S HIEM. request_rec R BIES—HTTP
EREEXNEEIE, FEXES—EApache BT EAIIMNRSHE P AZRFES .

server_recXf% server_recEX 7 — B L HIWEBRR S 2. MRBAEXEH TN, B—PEBLIEMN
HAEHBCWserver_recit%. server_reckigfEApache BEIRT i, HEhttpd X FRN A SWEM. ©
BERSSRER, ERER, HEER, SXRFHEMNEE, FSQIBHEKEESE server_reckifZ 4k
request_recRZEE_EEHIXR

conn_recXf % conn_recXy R ETCP&EE T Apache INF LI . BER FimEEFREHB/NIE, &
T R TR R

«The Apache Modules Book--Application Development with Apache»

BRAT

MEBE—ERITPHPIRS B R &M AU RPHPA & BARIAT A1 #x AXPHPZE{ICLI, tZESAPIEO
MS—MIH. —RERLT, EN—MERNE GBI STEENSAPI—#: RRYIIA =15 K¥H L
=AEIER=>FFER=>FFAER. KR, XRAZEEBER. BVFENNBEECHRNER, RE2E
R IPHPHIAIX MR T B AR —E

T ERAXPHPR AT LD, RNEBRRARRE, EEEM EHXNAERS, HINRS
XA EALUaIB S EAEES, BT REXHNEARIES, X8, XIEHrJavascriptiE S50
EAENEERN. AZERIRDAENAKPHPIENBAIES REM, PHPRISRINERIEZEHEWeb %
T3

X/, BOMEABH—NREIGE, 7TBPHPX T A RXPHPRISZHFIA R PHP AR ATUIR T
WP Ok IhgE. BHILINBTEAEIRRGIRED:

#include <sapi/embed/php embed.h>
#ifdef ZTS
void ***tsrm ls;
#endif
/* Extension bits */
zend module entry php mymod module entry = {
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STAN DARD_MO DULE HEADER,
, /* extension name */
NULL, /* function entries */
NULL, /* MINIT */
NULL, /* MSHUTDOWN */
NULL, /* RINIT */
NULL, /* RSHUTDOWN */
NULL, /* MINFO */
, /* version */
STANDARD MODULE PROPERTIES
b
/* Embedded bits */
static void startup php (void)
{
int argc = 1;
char *argv[2] = { , NULL };
php embed init (argc, argv PTSRMLS CC);
zend startup module (&php mymod module entry) ;
}
static void execute php(char *filename)
{
zend first try {
char *include script;
spprintf (&include script, O, , filename) ;
zend eval string(include script, NULL, filename TSRMLS CC) ;
efree (include script);
} zend end try();
}
int main(int argc, char *argv([])
{
(arge <= 1) {
printf ( ;)
-1;
}
startup php() ;
execute php(argv([1l]);
php embed shutdown (TSRMLS CC) ;
0;

PL_ERRITAET A «Extending and Embedding PHPY #£5520&# 3| (RARBAE—MEFSEIR, §
MBHEETUEENT) o EEMRBE—TH®RARPHPETES (BIMXHUEEBITEEE) , £XMis
TR8 ERANTATLUEITPHPR IS, XERBERET N TFPHPRAXZHFNER, Bl AXPHPZITIE,
IEfTPHPRRES, KESAXPHPIZITINE . TER(THXERBOTPHPI Tk AT RIS T Bt T
. BEABTHE 1T

#include <sapi/embed/php embed.h>

fEsapi R THembed BRZEPHPXY F#R AR EME. EXEER(TEZRZINREEEE
Xo WG ET{E FABphp_embed_init, php_embed_shutdownZ5 & %4,

FE2F417:

#ifdef ZTS
void ***tsrm ls;
#endif

ZTS:&Zend Thread SafetyfIf&i 5, SXNMEXHIE—ITSRM (XER2REFEERE) HIREK, X
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FHNETSBFRENA, XERTBEER.

zend module entry php mymod module entry = ({

STANDARD MODULE HEADER,

/* extension name */
NULL, /* function entries */
NULL, /* MINIT */
NULL, /* MSHUTDOWN */
NULL, /* RINIT */
NULL, /* RSHUTDOWN */
NULL, /* MINFO */

, /* version */

STANDARD MODULE PROPERTIES

PAEPHPARRRIIEIREE M RY, A FIRRWIGE ML, 1ERWR U FREFSEH I ANULL, thRiEE
REVIAURIER A BERESHFLENRHERHITIEMRIE. NLIXERIERE
sapi/embed/php_embed.cX #H fiphp_embed_shutdownZF R HHHEI . X TFIEREMHEX T
zend/zend_modules.h/.

startup_phpeR £

static void startup php (void)
{
int argc = 1;
char *argv[2] = { , NULL };
php embed init (argc, argv PTSRMLS CC);
zend startup module (¢éphp mymod module entry) ;

XA EECE R T B & Ephp_embed |n|t5FlJzend _startup_moduleT ¥k L. php_embed_init
bR #1E X fEsapi/embed/php_embed.c3X /. BT T PHPXY Fir AR #IEE 1L 3285
zend_startup_module & £ 2PHPHI A EBAPI & ’kﬂl ENERZEMEXHNER, X2 FMmymodi&
BRe XAEMTRUNEIGETE X Hizend_module_entryZE #5755 IR EAELR 5 2R H

execute_phpR %]

static void execute php(char *filename)
{
zend first try {
char *include script;
spprintf (&include script, O, , filename) ;
zend eval string(include script, NULL, filename TSRMLS CC);
efree (include_ script);
} zend end try();

MEBE R EZFRRE, XPRBTEZMITPHPREEM. BB IEAsprrintfR##481E —Pincludeid
A, REHIAMzend_eval strlng AEPITIXNincludeiE A, zend_eval_string®x X2 1A H
zend_eval_stringliR %, XMERBEREE— NRFPHPRED, A f{zend_op_arrayREVEHE, FHiT

opcodefIid 2. XETEFMEE T THENXEphpiEF, XEERFT AphpSRkHiiT, BEARATEXERE
FRELFREX, mMBEE#HmARXPHPH, RAJUE—NHACIEIMM RS H#HEAPHP, AEHAPHPRLILL)
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46

BEo
<?php
(Sargc < 2) die(
Sargv[l];
maine& £y :

int main (int argc,

{

char *argv([])

(argc <= 1) {
printf (
,1;
}
startup php () ;
execute php(argv[1])

php embed shutdown (TSRMLS CC) ;

O/

XMRBEER, HITVIRKRIE, BRERANSEHITPHPHINnCludelEA), &EMITXRARIE,
RE. Hrphp_embed_shutdowni& i E X fEsapi/embed/php_embed.cXXffH. ©52h T PHPX FHA

LR AR IESHF o

BIFERIARIE, BRRXARES.

MU E2ERAPHPRIM AR A XA LR — MR MPHPRIZIZI TS, ERIXLIFMS REE TPHPA

S —LH,
b, X EHREMERERE.
N, HERATUHIIRERE X o

ks, A

s (8]
ERARIRET, RENWMEMXIFTENTTEZBAEFTE. WTAH

¥t X$ix ATLRISAPIE X2 3R

BH, RBApache FICGIEXNESR, HEWSHLE

sapi module struct php embed module = {

’

php embed startup,
php module shutdown wrapper,

NULL,
php embed deactivate,

php embed ub write,
php embed flush,
NULL,

NULL,

php error,

NULL,
NULL,
php embed send header,

NULL,
php embed read cookies,

php embed register variables,
php embed log message,

NULL,

NULL,

/* name */
/* pretty name */

/* startup */
/* shutdown */

/* activate */
/* deactivate */

/* unbuffered write */
/* flush */

/* get uid */

/* getenv */

/* error handler */

/* header handler */
/* send headers handler */
/* send header handler */

/* read POST data */
/* read Cookies */

/* register server variables */
/* Log message */

/* Get request time */

/* Child terminate */


http://www.php.net/die
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STANDARD SAPI MODULE PROPERTIES
h e
7% JRE =/

EXNEXHENER TEFHAINULIEX, FEaim—/ NS HIREISAPIR, Fi1ZLLcookieHIi5ZEL 7
B, EXEAIERcookiefJSEI — —php_embed_read_cookiesii$, EEXPMERIMWSEME—PTIE
$FNULL.

5 5%k

<Extending and Embedding PHP>»

FastCGl

FastCGIfE 1/t

CGleFR2“mAM X 1"(Common Gateway Interface), TRIALE—1E P, MR TN S2EEIH
TEWebR S 28 EMEFIEKREE. CGIHER T8 PmiX MEFZ BfemitEn —Mitg. CGlIl—1
ENEEMY FEMESH, FUCGIARAEN—MEERE, REXMESEAERA. REMIR
ET 8. Wphp, perl, tclZ,

FastCGIRWebfR55 28 FIA R Fr 2 BB EM— RN, RCGIMN—MEIALE R, FastCGIER—1E
¥ (long-live) B FICGI, ER—ERIT, FEIBERKENERTSTEER B Efork— MHERAE(XRZCGIRA
ANJaEHfork-and-executetZ ). EREE AR E2—PBEEMN, EXZHFLIHRAAEZHE, B FastCGl 12
PRI LAZE M s Bl S5 23 IA SN AT E BT H B sk B HE Mt iR 5528 R AIE Ko

FastCGIRIEE XM A HARKNCGITRY B, BCORBEMRERENES, KRS
HitEgE. CGIERFREMARCGIEAR THIERR, MECCIEFRIFENEHIESFastCCIRE
MIERE, NTLURBR NI . M. Fai-Overfit,

—fRIERA T, FastCGINEN TIERIEEXFERN:

1. Web Server B # AFastCGIHZEE2E (1IS ISAPIZXApache Module)

2. FastCGIAREEIEEE FVIRKL, BiIZ N CGIRREEMIZ(T L ZMphp-cgi) FEFREWeb
ServerfiiE .

3. H¥EFuRIEREIAWeb Serverfy, FastCGIHZEIRFIAFEHEREEI—PCGIERFES. Web server
FCGIFME T E PR A &1 E|FastCGIFi#FEphp-cgi.

4. FastCGIF#25 AR I Ein R L SR E EME —E#IR @ Web Server. ZHFastCGIFi#Hiz
XAEERN, BRESQETH. FastCGIFHERESFHFQERBFastCCIHEEEIR(ETHE
Web Serverd)fi T—MNE#E. ECGIHERH, php-cgifEttERET .

PHPHE]CGISEH]

PHPRCGISEHL T Fastcait#il, 2—1TCPZUDPIMY AR S 285 R B WebBR 523015 K, = 2EN


http://zh.wikipedia.org/wiki/CGI
http://en.wikipedia.org/wiki/FastCGI
http://andylin02.iteye.com/blog/648412
http://baike.baidu.com/view/641394.htm
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H#ﬁ'JETCP/UDPTdJ\i)ZE’\]HEL%%%E’\JSOCket”’Lﬂ}? #?‘Hﬂﬁiﬁlﬁ?}@_ﬁiﬁo KLFT}EL}\TPHPEI]EE J_]HH
RIRYIA1, sapi®liafe, AIEPHPIER, HHRXH, sapik AIEHMMM TR NCGIM L EH.

ATCPHfI, HETCPHIRS M, —MESPITREILMRIESE:

1. g HsocketiR#IE—PNTCPHIIRXEREF;

2. AMbind RECIE AR 5 2 Attt SETE RN ERZRFTHE;

3. AMlisten R OIEMEREFENER, FRTPWmARNERE, S8 mESPMERERTIX
NERETFR, AR EHALE;

4. fRE5 2532 FHacceptiREGH ABHZEIRE, EEAE P#HZAHconnect R M E S BB — MEE;

5. 35 PintIgEERE, kHa3ARread_streamR LA PANIEK;

6. REFTHIERE, RF[ERwrite REAER P LIENE .

TCPLEE P-IrFs =5 IR FUE 2.6 FT7R:
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I N N B

= socket

P — bind
ae——= listen

sleep &~ accept

socket &=

connect ——: sleep

s
RH_H""‘"‘—#
_._._._,_:—""'-Fr.-.-
SYN, XFSYNfI A
BE —— wakeup i |
' Xt SYNER#f DA ,
write e—— — e wakeup ——s R[]
B GERD
shutdown &= T— Pl I vaad

/

IN

read ==  sleep e== read (EOF)

X B4 FFINAY 88 A

— | .
g (E) == Write
IEE#dE - wakeup — | L. close
read (EOF) ol IN
A EAEFIFINA # il

_‘-H_""‘-'-'-

K2.6 TCPL&E P-IRF528E SN FF

PHPEICGISEIL Mcegi_main.cSXHFHImaink 45, fEmainX R IEA T E X fEfastegi.c XX HH HIH]
atk, MIRSEH. XEETCPHRRR, HRIEEPHPHNTCPIMYMSEI, BAPHPA S ML TiX LR
2, BREmainR R — LI BRI KM — P REEDH. XNETCPHERIERTE, PHPELSHITOIE
socket, BEERETF, GIFEIIT:

if (bindpath) {
fcgi fd = fcgi listen(bindpath, 128); // SL¥socket#aly, Vdffcgi init#lia
%

}

fefastegi.cX A, fegi_listensREEE AT EIEE. 4BEsocketF iR MENT, EER T RIAEFITCPHR
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AT =1,

((listen socket socket (sa.sa.sa family, SOCK STREAM, 0)) 0
bind(listen socket, (struct sockaddr *) &sa, sock len) 0
listen(listen socket, backlog) 0) {

SRS mPA TG, Hi2VEMacceptRBIA NIRRT, EmainREH BB MTRAD:

(parent) {
{

pid fork ()
(pid) |
0
parent 0

/* don't catch our signals */
sigaction (SIGTERM old term, 0)
sigaction (SIGQUIT old quit, 0)
sigaction (SIGINT old int 0)
break

/* Fine */

running
break
} (parent (running children))
(! fastcgi fcgi accept request (&request) 0) {
SG (server context) (void *) &request
init request info (TSRMLS C)
CG (interactive) 0

}

M ERRBE—MERFHE, HEFHAPIBK. ffcgi_accept_requestiR i, #2F<1FHaccept
BRI E I OIEMFTR. L PRIERENARN, fcgi_accept_requestERI S Hr 2 R/AEAPRIER, H
SRR LERIER, ZRRIZRFZFIER, UREFZERAPNIER, ER2MEKNESR, KH
*NTESINNEMTER. EREFEBUESKNBH AR T safe_read5%E. MTF7R: [main() ->
fcgi_accept_request() -> fcgi_read_request() -> safe_read()]

static inline ssize t safe read(fcgi request *req, const void *buf, size t
count)

{
size t n = 0
{

ret read (reqg->fd, ((char*)buf)+n, count-n)

} (n count)

a0 kX R iR 55 28 v 3R X P AOIE KB -
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FEIERVALTER, EBUEKTER, SZQABIERKWPHPX AT . BIRIKIEKR A
PHP_MODE_STANDARDNI4 i Fphp_execute_scriptBlfTPHP .  FELL B E P B Se ¥I3A (L ST FE %
H—ERNSE, REHEIEHzend_execute scriptsméﬁﬁ( NPHPS A #ATIRE ST ANEE ST, £ HER
1, HHiTzend_executesRi#y, MmITIXLARENRE. XTFENEANPITIESLE=T WANH
To

HERETRAPIEKRE, RERmEREERSER P, R Eman&iHiARNZE
fcgi_finish_request(&request, 1); fcgi_finish_requesti& 1 E X fEfastegi.cxX 4/, EREIWT: O

int fcgi finish request (fcgi request *req, int force close)
{

int ret 1

(reg—>fd 0) {
(!reg->closed) {
ret fcgi flush(req, 1)
reg->closed 1

}

fcgi close(req, force close, 1)

ret

W E, Hsocketdh FHIFAMRS, HEIBERARXHA, NBEHITENERREE P, FHIEEKMNXE
REBEANE. BEIERZZE ASNERFARNZcg_flushE. FHEHT, XBREATENANEIEMNSO
B1E. EFNSREZIARsafe writeiki%, Msafe write iR ¥ X F R &L S EE X win FlinuxERiE
TX4%, FEWIN32T, MRETCPEREN Fsend®l, MEZIETCPUFIIEWInERE—+EE Fwrite &

o MTREG:

#ifdef WIN32

(!reg->tcp) {
ret write (reg->fd, ((char*)buf)+n, count-n)
} {
ret send (reg->fd, ((char*)buf)+n, count-n, O0)
(ret 0) {

errno WSAGetLastError ()
}
}
#else
ret write (reg->fd, ((char*)buf)+n, count-n)
#endif

HERETIERNNERE, RFE[mESiTXARE, (RFCGIASHMXHE, BFHITHE
fcgi_closesEi#l. fcgi_close AT EIEMfcgi_finish_request& ¥, HIERNETEHIT. BE, X0
Fwin & MEWNFEEETREHLE. ERxFIEwinE iR 2write R

U ER—TCPIRS 2RumSEEAN I B2 R . X A2 FRATPHPRICGIRTN VAL, X E AL EPHPIE
Y EZMThEE. ERIEMNETHRIIRE TS SAPIEE— 1 EE T BB S Asapi_module_struct%:
¥J: cgi_sapi_module, ERBENXIT:

/* {{{ sapi module struct cgi sapi module
*/
static sapi module struct cgi sapi module {
/* name */
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, /* pretty name */

php cgi startup, /* startup */

php module shutdown wrapper, /* shutdown */

sapl cgi activate, /* activate */

sapi cgi deactivate, /* deactivate */

sapi cgibin ub write, /* unbuffered write */
sapi cgibin flush, /* flush */

NULL, /* get uid */

sapi cgibin getenv, /* getenv */

php error, /* error handler */

NULL, /* header handler */

sapil cgi send headers, /* send headers handler */
NULL, /* send header handler */
sapi cgi read post, /* read POST data */

sapi cgi read cookies, /* read Cookies */

sapi cgi register variables, /* register server variables */
sapl cgi log message, /* Log message */

NULL, /* Get request time */
NULL, /* Child terminate */

STANDARD SAPI MODULE PROPERTIES
Iy
7% FRE */

B4, PAszElcookie A, MEAIECGIEMET, EPHPHIEMEEICookiely, HREZKENHIEIEAIAL
BEAHEGESAPIR . BETAHMN T A Eread_cookies. FHSAPISEI R SEE 3k Elcookie, Jzﬁ%/l\xlﬁﬁ’\]
SAPIFLEEIRTE B C B B R SLIM — LR BEMR A 77 7% o

SG (request info) .cookie data = sapi module.read cookies (TSRMLS C);

FrBfEHPHPHIZ & EHEEEX B HSAPI, BIINTEE—/N5HApachetE 75/, sapi_modules
apache2_sapi_module, EXJNread_cookiesT5ERIEphp_apache_sapi_read_cookiesi&#, mEH (]
X, EElcookief k£ Zsapi_cgi_read_cookies. FXIHAIENXSAPIZEMMIERH: F—EQ, mMEE
A 4gmie, BEEFNY BIEFER .

o

o http://www.fastcgi.com/drupal/node/2
o http://baike.baidu.com/view/641394.htm

#£=% PHPRIZ&RIHIT

ERENES AT PHPH A4 EHE, PHPHISAPI, SAPIZFPHPEANZEME FE, MEIEMARNH
TEEHZend5|ER 7K, X—/NEEAIINMBPHPHARNIIT.

BRIRIZIES AT LD AR AS:
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o E—RKZMC/C++, NET, JavaZZEMHEIFINEES, ENINHMR BITZRBIRHRRIBHITH
¥, REEBETHERIERANBR .

o ST LEUN:PHP, Javascript, Ruby, PythonXEMBRELES, MII#LXEL L HFE "
T, BATIRMR N EBEIT,

BEHIAZREANEERWERIRIER, VSARERNSES, PXEEE2EABEMITHR,
—XEEFESMBFE—DEER, HBBESRRNTXLRE, IHFELIXEEEEEREIHEFRT, R
AR E—REESTHNIEINEITHRIE. A TRE, HFTEMEES E8RNITHNERSETFIF
—i®, LEUWPHPHIZ FhopcodeZE#zd B (MAPC, xcache, eAccelerator%), LtNPython&I§4wiFaId
B X R R pyc/pyo XX i, BB IZITERHITRIFTRAMERERE.

PHPHIBI AR BITH R E— @RS, WS T THphpfER, si&apachefImod_phpiEiR&EL.
BI—T1RE TPHPRISAPIE O, THEHEAPHPHJSITIEF ABIBEPHPHI AR EAWMITH. BT
B3 B3 PHP R 7 -

<?php
Silieie =
echo S$str;

B3 EERYR IR % hello.phpBIX A, FIPHP S1TIRFFHATIE AR
S php ./hello.php

XERLNH L BAEHelo, Tipi!, FBAERITHAMNNIZPHP/Zend &3 7 L 4AMR? XLEFEAE
EAFiLphpii B IXERIEHE? TEE—S—SHEHTN L.

EFRIAT

1. GEBIF, fZELBphpRFHERITIXMH, phpRFE MERNES LIERE BsIPHPXZends]
2, MECEMAY RRR.

2. VAR SERLESRENIA S, Zend S| XS A SUHFREATIRNA AT, EEDIT. AR%IFEKopcodedit
1To W%k TapczHJopcodeZfr, MMIFIT AIsE WKL M EEMEF R opcodedtl
7o

B B dmiFE AT

PHPAEEEEI A X E B e X R IBBHITIRE 2T, PHPRVIRIE S ires 2B lex AT,  TREM ST
- E$PHP_SRC/Zend/zend_language_scanner.l, X—Elex& &SRR BZBIEREHR NS —P—1
BIFFIC (token)o PHPHRIZH T — PR Eitoken_get_all(), ZEFEW—PEFESH, RE—MERBIRE
MNINSEFEE. B EEAphpRBBIEASEEBRL XD RE:

<?php

$code =<<<PHP CODE
<?php

Sstr = "Hello, Tipi\n";

echo $str;


http://www.php.net/echo
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PHP CODE

Var_dump(token_get_all($code))

BT EAAMA 2B — TR S

array (
0 =>
array (
0 => 368, // BARFFIAFRIC
1 => '<?php // REREINF RS

2 = 1,
)/
1 =
array (
0 => 371,
1 ==
2 => 2,

4 =>
array (
0 => 315,
1 => ""Hello, Tipi

2 => 2,
)
5 = 0¥,
6 =>
array (
0 => 371,
1 =

2 => 3,

),

T =>

array (
0 => 310,
1 => 'echo',
2 =>4,

)

8 =>

array (
0 => 371,
1:>l l,
2 =>4,

)y

9 => ';"',

Xt EZend5 | EIFESTMAEE, BREDSI—DINFRE, REEBIEEZS Es(PHPEH
bison“4E BUIEEZ D TES, M ILSPHP_SRC/Zend/zend_language_parser. y), bisontBHEHN#HTH N
FIIE, MRRBEAZILENMN, B E LB RN ZendS|22EE, HELERER. tLusd
S, RERNFEEENRNWEARSEXNATRE. ELRZIBENAEEMRNE, Zends5|BES#HT


http://www.php.net/var_dump
http://www.php.net/token_get_all
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WIE, FHRIB&mEHopcode, STRE, ZendS|EZHITiXEopcode, FEiTopcodeMIIIZRRIEHARE
SMEESHITRE-PIT, FUBITeval, include/requireSiEf), BEAXLFAXRSBRIHEMTHM
S EE T AT R R BB

5140 EHid fechoiE Al 4miF A—45ZEND_ECHOES, HITHREF, ZiESHCHEE
zend_print_variable(zval* z)$14T, ¥EEHKRNFRFRFTEIER. AT HEER, AFIPEHEET L
15, flilopcodefs S MM IREF  BHIBE X RE. FENETFSTFEHEN B,

MERBEHEZEEEFLEKAIOpcode, FJLAFERAphpfIvIdY BEER. ¥ E TH ML
http://pecl.php.net/package/vid. Win NEE B %iF 4 mdIIC .

BRPHPIHIARIFHITHAT , BERIEEEAXIADESIT, EEAP T RopcodemFHEXAR .

A AEE S

IXME, Eee EXAXEARFS. REGTAELRERN. SH2IEEMEs. REEsBEHEN
WS, AREXFENER, BRESEASAZEDRBRRE, mMEHEZESVENSRE, AS5H
BZERIERE. AFFEBERMNESESN, BEASBETHNEKL, AZBREBEBRERIESM
W, MHENFREXAERNAR, ENREEIESHITERE, HEESUENBMACERREREF
R)ZEMNHR, HEESHNEARERES NEEFSMOENNAITEE, BREESROEXLEN
u,

BRBEFSEZHNREES, TEEFOEEERINEEHAEENTEREM: FRIBEENER
B¢, MEmFIERERREES B EMNRETINE, RONTLUEEFXIRBHETER, EX2—1
FEMHEMEZHENTIE, AEENTFIZENREEEEME, BILHEIT Rlex/yacciX KR HHIF
BRAERES.

RIZIE S M ZRIFER (compiler) SRR 25 (interpreter) —f BFEF KF 4 -

1. BEBURREFF, FRAEIES M.
2. REIEFHEMIFEMBIFEF-

LexFIYaccR] IABRRE— A . F—PNEAOHAIAD AFE I ERS

1. BRETS A=D1 HIFRE (token)
2. WIEFRFHIELEE M (hierarchical structure)o

RZ Hwi2iE = &b Flex/yaccEk ftb 1R & i (flex/bison) SR {EIE S RIRNEE AT AER S, L0
PHP. Ruby. PythonlAZMySQLEISQLIES L.

LexFYaccUnixX THIFM M ANETR, TEZMTHREHFR, WALUEMAE.

o Lex(IAE AR 28 A Lexical Analyzer Generator).
e Yacc(Yet Another Compiler-Compiler)

Lex/Flex

LexiEBUAER NS, AL Tres. BANBEEE AFlexd X Bison>k BRI L{E, FlexFlex


http://pecl.php.net/package/vld
http://www.php-internal.com/?v=RELEASE_2011-07-29_V0.6.7&ref=pdf
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ZEFHARFER, BisonNZFHF A YacchISEI .

AN —RAMERY R Z, flexSXXHFE=1E2ER, =H2ZEH%%2E: O

EXE

M

BINA T — AT RIS TR AU RITREF:

%option noyywrap
% {

int chars = 0;
int words 0;
int lines 0;

5}

o°

a-zA-Z]+ { words++; chars += strlen (yytext); }
{ chars++; lines++; }
{ chars++; }

=)

« _—~— o°

o\
o

main (int argc, char **argv)
{
if (argc > 1) {
if (! (yyin = fopen(argv[l], "r"))) |
perror (argv[1l]);
return (1) ;

}
yylex();
printf ("%$8d%8d%8d\n", lines, words, chars);

ZRRBREBXAAR, REANREXHHMNETLE, RNEERESHESNENIE, B
ERRENZMVEFHITHEE, XN FHNLERHENICR TXHNFR, HUARITHRERS TS
Ko E AR AL A IE SR IA T0HA »

B ZPHPHISCER, PHPRART{E FR9Rfex, ERPHPHIIEEMITH J{E Are2c,
$PHP_SRC/Zend/zend_language_scanner.| XX 2&re2c IR, FTIASNREROZI NS HE LR
re2cH BEEFT IRIF o

Yacc/Bison

PHPfE REMR AR A e F FHLemonENIE A2 #T28, LemonZSQLitefE& A SQLite
FSQLEr R EMIRE D TES. LemnoBEBLEZ UKL EASEA, HERE EEEWHE

RIRRER.

BisonFIFlexZ L, H2EH%%ENS RA I BisoniE S H-Z4+FC (token) F5, 1RIEE XMIEEN
N, kPIT—LEENE, BisonfE FHERHTSER (BNE) RIEAIEE.


http://blog.somabo.de/2008/02/php-on-re2c.html
http://re2c.org/
http://wiki.php.net/rfc/lemon
http://www.sqlite.org/src/doc/trunk/doc/lemon.html
http://baike.baidu.com/view/1137652.htm
http://www.php-internal.com/?v=RELEASE_2011-07-29_V0.6.7&ref=pdf
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THEAphpfecholB AR RIEAB]: echoRlUEEZZIMSH, XILMSHZEAUERESSMR, &£
PHPHYE AR NZN T :

echo expr list:
echo expr list ',' expr { zend do echo(&$3 TSRMLS CC);
| expr { zend do echo (&$1 TSRMLS CC);

}

}
Hrecho_expr_listR U A—PEJAMN, FHEHAFEIZPIREXEANSE . HELEIR LR

echolf & #11Tzend_do_echoik#l, HEPMSHAIEERRLEEFE, HAM$3 R aTEMNME=

PEX, BEZexprX MRIANXME, zend_do_echom#NIRERAXMNIEE HFiFopcode, HMMIEE

MMM XMCIES HEJavalidmiFLll, FTGCCHFIFEMNFRILIRIFHRM, JavadmiFas

KRB HIE N F TR,

B %X FlexlyacclINE1ES % Yacc Slex [RiEA[]

TEE T ZPHPH opcode.

opcode

opcode R HNELHM—& 2, ATFHEEENITHERE, BONBRXTAEELERNESTEE
Eo BRTIESAFUINEELBIECHFTENREL, THENBESTHTESANRER. XLRERT
RETHFSRTNE, HEERFNE, RRAFNESREIORAPHNESS.

W HEopcodeirH B —FFRIE: FT L (byte codes). fFlalJavaEHAL(JVM), NETHIEHASEIES
(CIL: Common Intermeditate Language)&% .

PHPfJjopcode

PHPHfJopcode B FRIANAHREE, PHPEMEEZendEHIH(Zend VM)Z . PHPHY
opcodeRiZZend ERH HAIFES

BRZend BN M BIBRIEERHEAXAR

HEPHPSLIIAER, opcode AN YL HIERR:

struct zend op ({
opcode_handler t handler; // #{Ti%opcodefly IBHHILFEE S
znode result;
znode opl;
znode op2;
ulong extended value;
uint lineno;
zend uchar opcode; // opcodef{#4

MCPURIIES KL, B— 1M FrriE$MopcodeFEL, AKX Nopcode TR ERIR1ER, PHPAR&IC
BIBALRE, FEMASFGFRITHRIETRELTEREMEZHNES, extended_valueFEFRE T XKE
B, HifresultlliN 2 REZESHITERENER.


http://www.ibm.com/developerworks/cn/linux/sdk/lex/index.html
http://en.wikipedia.org/wiki/Opcode
http://www.php-internal.com/?v=RELEASE_2011-07-29_V0.6.7&ref=pdf
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BN T~ RAD R E 4R IF 2R IB FprintiE AR R T RIF A R E

void zend do print(znode *result, const znode *arg TSRMLS DC)

{
zend op *opline = get next op(CG(active op array) TSRMLS CC)

opline->result.op type IS TMP VAR
opline->result.u.var get temporary variable (CG(active op array))
opline->opcode ZEND PRINT
opline->opl arg
SET UNUSED (opline->op2)
result opline->result

XD REHFCIE—Fzend_op, BREMEHRFEBENIERTE(IS_TMP_VAR), F AR TEHIF
2E, KajateEopcode NZEND_PRINT, Fi§f£i%iH sk S B E481X Sopcode I E— MR 1ER. XHE
EREWHITIXFopcode AT %, Zend3 |ZEREFRENEI B B HYE B LUER BN R

LB gmiERyiBElechold AR IR TIRIZ R

]
)
s
=
E

&

5.

Av]
73

void zend do echo(const znode *arg TSRMLS DC)

{
zend op *opline = get next op(CG(active op array) TSRMLS CC)

opline->opcode ZEND ECHO
opline->opl arg
SET UNUSED (opline->op2)

AT ElechohEERR T feEopcodelddh, TiechofIifeibshopl, XEH R AR Eopcoder]
resutERF . MXEBER(MBEEE LprintflechofIX 55k, printBiR[EE, Mecho’®H, XEREREM
RENUIZAER, WMRZiXFechofEHELENTEXEBRARBBSHINEEHBIR

PHPRZN %1% FopcodefrfFfEop_arrayH, HRNEFHEMEHIT :

struct zend op array {
/* Common elements */
zend uchar type
char *function name
zend class entry *scope
zend uint fn flags
union zend function *prototype
zend uint num args
zend uint required num args
zend arg info *arg info
zend bool pass rest by reference
unsigned char return reference
/* END of common elements */

zend bool done pass_ two
zend uint *refcount
zend op *opcodes

zend uint last, size

zend compiled variable *vars
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int last var, size var

N EEAERE, opcodesfREMAIXE, HMITHIASZE T EAIexecute R IT:
ZEND API void execute(zend op array *op array TSRMLS DC)
{
}

BIE R ZIS Fopcode#iBF—~opcode_handler_tHIREI5 s FE, FTHiTiZopcode, XEFHKRH
LR BRENERE, BEMTHREZEBNRECRIITR? EZEEIESE Zend ERWEXED HIF
WA B ERVAAXETHIEHETB,

PHPE =#75 X 5k #Topcode fI4L 3 :CALL, SWITCHFGOTO, PHPZkIA{EFACALLE
B, tBRRFAANSARX, BFopcodeiTRENPHPRRFINE T ZHITIERIE, TIL
FASWITCHEEZEGOTOM AR KRN %, BEGOTOMMEREXNST L&, TIRKRERIE
ST REHCPU.

opcodeit B ik H Bk
M E—/N51EE T LT ##Elopcode FEPHPAFHISEE, IBEAKEIFE Mopcode I Bk EE? AT
FEEEEEERBIEFER K T & Flopcode Xy I BRESLI, TENB/ LT %

MPHP5.17 %8, PHPXfopcodefI A HGXAILAAFBEEX, 4 /ACALL, SWITCHH
GOTO=MKE ., EIAMFAMCALLMA R, AXBNAFEMEL. BXZend BRIV
BEAEEEHEEAS.

Debugit

EZ S RPHPAZNERES, REE T opcodeREEFERBHUHMITIF, opcodeIHiITHE 4
Zend/zend_vm_execute.hd fexecute K E 1T -

ZEND API void execute(zend op array *op array TSRMLS DC)
{

zend vm _enter

((ret EX (opline) ->handler (execute data TSRMLS CC)) 0) {

(ret) {
1

EG (in_execution) original in execution
2

Oop_array EG (active op_ array)
zend vm _enter
3

execute data EG (current execute data)
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break;

ARITHIEREH, EX(opline)->handler (BFF/E7H *execute_data->opline->handler) Tﬁ%?iiﬁ%%
AIERER R E s S, [ HgdbiEiR, TEexecutesRENALIEINMTEE , 5 Apar < AT DAFTENH R UX R4

(gdb) p *execute data->opline->handler
$1 = {int (zend execute data *)} 0x10041£394 <ZEND NOP SPEC HANDLER>

XA ERME LRI ER TR ERE T, XFhdebugiaik. XF ARG, HEFH
gdb3kiEiK .

tEE

TEPHPAERE — iR £ A SR IR B3R B 4F Eopcode Xt Kz flopcode 2 I8 ki #¥5 £t -

zend_vm_get_opcode_handler() &% :

static opcode handler t
zend vm get opcode handler (zend uchar opcode, zend op* op)

{

static const int zend vm decode[] = {
_UNUSED_CODE, /* 0 */
_CONST _CODE, /* 1 = IS CONST */
_TMP_CODE, /* 2 = IS TMP VAR */
_UNUSED CODE, /* 3 */
_VAR CODE, /* 4 = IS VAR i/
_UNUSED CODE, /* 5 */
_UNUSED CODE, /* 6 */
_UNUSED_CODE, /* 7 */
_UNUSED_CODE, /* 8 = IS UNUSED */
_UNUSED CODE, /* 9 */
_UNUSED_CODE, /* 10 74
_UNUSED CODE, /* 11 */
_UNUSED_CODE, /* 12 */
_UNUSED CODE, /* 13 */
_UNUSED CODE, /* 14 */
_UNUSED_CODE, /* 15 4
_CV_CODE /* 16 = IS CV */

zend opcode handlers|
opcode * 25 + zend vm decode[op->opl.op type] * 5
+ zend vm decode[opf -op2.op_typel];

B EEMNREAAEE], opcodeZphpNHBREFEHHERZH THMN A RIITH:

opcode * 25 + zend vm decode[op->opl.op type] * 5
+ zend vm decode[op->op2.o0p type]

RIEHEITENEEEANRS|ZIzend_init_opcodes_handlers#iH#1TERK . AIXPMAILHER
AKT, B38511 TR, FRIERMITEELLE R
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FEMAmFTEESEELL B RGN, EEME —opcode ST BITRABMTLIZF, HBAEARTEF
BTHATEEITEFREE. MAEEENEREF, EELIVERMEZMEE —EMNH. XBELAREEA
Hopcode A, EMAFEEEYopcode K E X N fFEphp A% AR SCEL R AR SR £ a0 TS

DO _FCALL =-> ZEND DO FCALL SPEC CONST HANDLER

ASSIGN ZEND ASSIGN SPEC VAR CONST HANDLER
ZEND_ASSIGN SPEC VAR TMP HANDLER
ZEND ASSIGN SPEC VAR VAR HANDLER

ZEND ASSIGN SPEC VAR CV_HANDLER

ASSIGN SUB => ZEND ASSIGN SUB_SPEC VAR CONST HANDLER,
ZEND ASSIGN SUB SPEC VAR TMP HANDLER,
ZEND ASSIGN SUB SPEC VAR VAR HANDLER,
ZEND ASSIGN SUB SPEC VAR UNUSED HANDLER,
ZEND ASSIGN SUB SPEC_VAR CV_HANDLER,
ZEND ASSIGN SUB SPEC_UNUSED CONST HANDLER,
ZEND ASSIGN SUB SPEC UNUSED TMP_ HANDLER,
ZEND ASSIGN SUB SPEC UNUSED VAR HANDLER,
ZEND ASSIGN SUB SPEC_UNUSED UNUSED HANDLER,
ZEND ASSIGN SUB SPEC UNUSED CV_HANDLER,
ZEND ASSIGN SUB SPEC_CV_CONST HANDLER,
ZEND ASSIGN SUB SPEC CV_TMP HANDLER,
ZEND ASSIGN SUB SPEC CV_ VAR HANDLER,
ZEND ASSIGN SUB SPEC_CV_UNUSED HANDLER,
ZEND ASSIGN SUB SPEC CV_CV_HANDLER,

ELENGERESAI, EXRERHEN G Z2HU THEN:
ZEND_[opcode] SPEC_ (T EHKH1) (ZXEXA2) HANDLER
XENTERAMIMETELT2ZNIRN, MREANEFE, FRRELEMAE, FMNET/LE: VAR

TMP CV UNUSED CONST X# A UREAX I HITIHR KR HIE .

u)lE%l%

XFEER EETEZENALR, BNt EEEEAERNS . £2zend_vm_get_opcode_handler 757%
AL TR

static opcode handler t
zend vm get opcode handler (zend uchar opcode, zend op* op)

{

static const int zend vm decode[] = {
_UNUSED CODE, /* 0 */
_CONST CODE, /* 1 = IS CONST */
_TMP_CODE, /* 2 = IS TMP VAR */
_UNUSED_CODE, /* 3 */
_ VAR CODE, /* 4 = IS VAR */
UNUSED CODE, /* 5 */
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_UNUSED CODE, /* 6 2
_UNUSED_CODE, /* 7 */
_UNUSED CODE, /* 8 = IS UNUSED */
_UNUSED CODE, /* 9 */
_UNUSED_CODE, /* 10 57
_UNUSED_CODE, /* 11 4
_UNUSED_CODE, /* 12 4
_UNUSED_CODE, /* 13 */
_UNUSED_CODE, /* 14 */
_UNUSED_CODE, /* 15 4
_CV_CODE /* 16 = IS CV s/

I

int op index;
op_index = opcode * 25 + zend vm decode[op->opl.op type] * 5 +
zend vm decode [op->op2.0p type];

FILE *stream;
((stream = fopen ( p )) !'= NULL) {
fprintf (stream, ,
opcode, op_index) ;
}

fclose (stream) ;

zend opcode handlers|
opcode * 25 + zend vm decode[op->opl.op type] * 5
+ zend vm decode[op->op2.0p type]];

SRIE, BRI AE/tmp/php.log XA A BRI IN 45 R
opcode: 38 , zend opcode handlers index:970

B E N FE Eopcoded, FATAILUXEEZ]: http://php.net/manual/en/internals2.opcodes.list.php
[ETE R 2 static const opcode_handler_t labels[] &3], BB T AERBNZFR, JNIRELHEF
£: Zend/zend_vm_execute.h (5300771T4LEH) . X2 MEBAMELH, php5.3.4F53851 T,
HELEMFFE, EFEFRNEHIIE70TT, SR, AREMITERBEREALETE, XERTSZNEA
T

BT GG

AEXNPHPHEIT T —NEWMMITE, MPHPRIL S BHIFA, /MR T EFSAPISSIA KR ENREH
M, REBIMANMITIRT BT PHPEIAZ ERFHHITA. tEopcodeIHmIZFMIMITE -

T—ERMESRERNGEN: TEFIRT BPHP.
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F-E TENHIREIER

TR EE—FEHHE L.

ARFEEBESPNEATRIER: TE, RERHED, REEF. HRESTEATERRSE
FFie? XBRAZALIRY, Bign:

<?php
echo

XMEFRESR, WE— P FHFERR.

SAFAUREE A F B RIE—1F, TEAZERRTHUABANIE, FMEATERNNERF
R RIRARMRIEN, TEWLUERIISERFEER, WEERFNEMBSER, ZEBRIHERER
MiE. TEAF=IEARM:

1. B TEMNIRT. BE/NI—H, EATRSAXE/NEENERNEZR. TESH
£, PHP#KE T PerlfiE/ANIg, TEUETHSHE, FEARTEZ. — AN TEXHTE
FETNEFL, FERLERHENTE, #F, XEFTNZL. PHPERNZEXXFEESTE, 05
EEUSSaMTE, ESHTRXNBERE. XAPHPH R T IES RIBNEIASRE.

2. KA TEMER, RENANGRTM, TEN/NAMATEST—F, ANIEE, BRSBYE
F, ARZHBOEED, XEEEXNHMIEET, ARFBITIRPEHIARFHITESE, BUMRRE
A HEEhEERER I/ NASTRRAINXIE;-) PHPREAIXHF, PHPUESELENES, AILIBE(E
Y IR M REME,

3. EHERB. XERARENEEARNET. XMBRELSSEEN/NINX NI, (RA] A EM—
ZINARZN: e, EREBESHHENL, RAUATERTE ER S EENE. AYEE
_HT.I-TET.I y g\%/qﬁ‘éﬁ_/l\{g.o

PHPHRAEAR T E ZNFHAURERANFER a-z, A-Z, ITAILIE ASCI Z&M 127 5

255 (0x7f-0xff) « TEAZAEXDK/NEH.

BRTEEARE, APHPRRMNAESEME STEMIM—LFE, tu: B8, 2R/%E, #5%
B RS, AEH(ENBXLEELZERXRNEI. HH8EPHPASNEEBREFHEEEIULR
SRBAFHLI, MURXLLRBY ENHEEEHRS.

S B —BPHPRS:

<?php
Sfoo
Sbar

10;
20;

function change () {
global S$foo;
Sbar 0;
Sfoo+t+;

}

change () ;
echo S$foo, , Sbar;


http://www.php.net/echo
http://www.php.net/global
http://www.php.net/echo
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BITRBSREE 200 JEATASEXHFNELE? XEEPHPHRNMEMMSIIME? TEM
EREXERASSHMNE? XEAERNERTEXNTARAIIE, TARMNMMREANZESLIAF
iR

FEMAREES PHEZENELSTNER. BERNEINEFEFNEE. N
EREARANEN. Bla1: x+y=10; XTEXMYMEBEIFELEZEKN. EXDREGR,
MHERDMTEXPRERTHFENE, TEMNETERZNFAET: XHBER AR
FFHEEIER, #EErdangiE =i, eR—TRHEXREES, FRERFE.

BF—T TEMNLSINEE
MERRIERNSPEARY, HBOE—MIIERNAL, TRHEHENAL, 0N FH
B WA NRES. HEESORDRETUS HBLDMBLDHH:

BARAESEERNEERHRPANENLENEE, WERFBITIRER, R ZEENEE
POMIERTAE (SRFATZT2MLL, XSS REFEBENEGR, FRNNTSBEEET

) , C/C++JavaBiz =miE TiX.
PHPXRuby, JavaScriptFMAiEE B T5EEINES: — M EEAIRKERNEIEEL,

PHPZ FRLAB A— M EIRMERIIES, RA—HONREERCHASBAENTE. EEFLNEX
ME—EWIIE, EARSESER—LEE. SEMNEE—8, BEIEEEA, HIFRMNT TR
Ko

AEESLHPHPLILAM, PrAZEME AR —MEIEEM(zval) RIREF, MXPHEHRFENRRFPHPHAE
MEERL. EMUNEERENE, LESTENEE. XFEPHPERENZ L.

Azval 5 EAZ MNASL ISR A ME, TERII]—EREFEL.

—. PHPELERE R L

PHPIEE S EAZENN IR, FARERIERELIERE.

PHPRESRENES, XHARFRRFPHPEARE, EPHPH, FHESHETERE, AN =K *rE
& boolean- integer- float(double)d string * 84358 array. object* %55k3EH: resource. NULL

B PHPEACEIR, MCEBEAEMIES, BXEEASLIPHPHIISSEEANE?

1. TEFMREN
TEMEGFHEEILTRzvalE8ih. zvalE8E X EZend/zend.h32 4, EE&EMIIT:
typedef struct zval struct zval;

struct zval struct ({
/* Variable information */


http://en.wikipedia.org/wiki/Side_effect_(computer_science)
http://www.erlang.org/
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zvalue value value; /* value */
zend uint refcount gc;
zend uchar type; /* active type */

zend uchar is ref gc;

}s
PHP{E X NSk T 2N B #E. MEMEBFEMFHFSNESEAE, PHPEGFHETERIEPHPH
P=E. HNTERBMREER —DEBEP. XHERIERTXEEERMETERNLE,
zvalEWEHPENNFE, EEXS5A:
EEa X ZINME
refcount__gc F/~5| FITEN 1
is_ref _gc FREBAHNSIA O

value FREEENE
type TERKHKE

fFEPHP5.3Z /5, SIATHBREIREENS, 5|AITEMS| AT R &8 Arefcount__gc
Fis_ref__gc. bz AT ArefcountHlis__ref.

M EHENEREE RIN— M zvalue_valued . BEEELTERNTZE.

PHPHAZ EIEMNEPHPIEE X —EE, MAHRAT 2T EHERITPHPRISIH. X
LESLIAT AR A Nz 8. FAFPHPEEFACSI, MX M= EREHAARFECES. M
PHP i A= 8 U = 2 BR FPHPIE A R ThAE iR IR AUSElE Z N
BIANELPHPY RSIEH—LEPHPREHES, XHMEEHPHPRFZESH T IAmH K.

2. LERA:
zvalZE B ptype FEE M B LSS R B R X ENFER T, typeRIEA AN IS_NULL. IS_BOOL-
IS LONG. IS DOUBLE. IS STRING. IS_ARRAY. IS OBJECT#IIS RESOURCE z—. M=Fm|_L#t

REFEMR, fIIRARRENE—ITR, RIELENARRKAREFEEvalueFE. BRILZSN, Mfb1E
XML RIEHIS_CONSTANTHIS_CONSTANT_ARRAY.

EABANIBIREN MHEOEREL, ATEREERIFEUNER, ER—MIRTBRRIERRTERE
A

—TENEREHE
BEEITENEFEEzvalue_valueB & 1EH, SEHEEXIT:

typedef union zvalue value {

long 1lval; /* long value */
double dval; /* double value */
struct {

char *val;

int len;

} str;
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HashTable *ht; /* hash table value */
zend object value obj;
} zvalue value;

XEFEAKAEMAERENERE TEEMNARMNEZR, BA—INEERNRERET—
MEH, WMRERAEBENIEHESTLERRETE, MPHPHIEEEAE ST ERHE
1T, XHMIE, AFERFRE TR XFMOERA/NMEKZRIFE K.

EMEANBEEARBNTTERETEEENFE, ENBESXWOT:

—

TEHEE =

boolean ZVAL_BOOL HRBE/BANT BEEE T (zval).value.lvalf, EHERB SN IS i

integer ZVAL_LONG THefE.

floatl  ZVAL_DOUBLE Z_TYPE_P (z)=IS_BOOL/LONG; Z_LVAL P(z)=((b) !=0);
NULLENTEEATEEW, LHEE(zval).typeFrAIS_NULL.

null ZVAL_NULL

Z_TYPE P(z)=IS NULL;
REXRBNEFHEHM—RETELR, EEVAREEFRERNARE.

resource ZVAL_RESOURCE
Z TYPE P(z) = IS RESOURCE; Z LVAL P(z) = 1;

o FRFESting

FRBPEBIRRMAMBERE—, FTEEFETFRFENSZ 7T I FHEKENTR.

struct {
char *val;
int len;

} str;

CHFHFEEUNOERENTHHE, XESHME T FRHENKE, XMBERITEERE
MNP RFRFHE L. EARSNRBREFHFENKENNBEREZO(N), MFEH
BHRIEEPHPHZIFEMNEN, INEBRESTHEFHENKE, XEDTEAENN
6, 2= EHa | HoE.

X AFHPHPHstrlen() B AT A E R B BARREFHFENKE. HEHESPFRHEN
RIEMIEREZE, URB2BRES PR EHETHENKE.

o HZHArray

BARPHPHRER, LEFKBARTERE, EUUFHEMBENEE, MERHEMNEBERIESR
. HANEEENTEMTEEE R, HENEFEMEzvalue_value htFEH, E2—1
HashTable28 U #i#E. PHPRIZAE [ S H R R EMKRBEIE. BARE —MESRNNBEXNFHEEE.
PHPHIIS 75 R SCEL R 7 A DN IE &S MHashTableMBucket. PHPER AR LIEARHMHREH, £ TH
HashTable 3T % TR A ABLZ A 1T BLA K PHPRIME R Lo
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° Xq-%Ob]eCt

AHBANRIEEF, HEACEXBCHFENLIELE, SQFEXNEN, 7E58E. MYRZ
K—PEEII. NRABFAPREHMATEE T AR IE.

PHPHIN RE—FMESEMNEHE, M —Fzend_object_valueMIZEMIAERFR. HEXWT:

typedef struct zend object value ({

zend object handle handle; // unsigned intZE
Z, EG(objects store).object bucketsHIF5/

zend object handlers *handlers;
} zend object value;

PHPHIXN R A B EIZ TR A SWEIE, RENETNRATEGE, X2— 1M REMKATRERET
R EiE. EPSEET ARREREHENIXN RIS, EG(objects_store), MobjectX RENR
fJzend_object_handlelfi# =& XM /T W REXNSMAAENZRS], handlersFEE NI K HFTIRIER R
ERHFRERLR. XNEWEREITRBERNRNEN_zend_class_entry, 1§EFE A ZEFMENB.

PHPHIS T ERBNIR AT X EFREH NG, SNESMEENTEEEEN NHNIFCFFiE
TE. EABRKAEMEEERR LBERILERTEE, RARSERRESTZIMERE, XHBEHE
HERRIZ 3R M RN OB ERSRBAT X HL.

PHPEEMAEEEAWebFALIEE, EEBEMNWeb N AHMIMBEEELSFHRFLOEX—F. T
AERBNATESESRE—TXRBER. facebookE LM T B MphpSEl. PHP4IF HC++ S
kiZE1ERE. Tdfacebook@JhiphopHRNETEMphpSEEl, HTFEREERphpdmiFHIC++, H—L
PHPRIEHZS 14 LL eval S DAL . HRIFESLIBERTIEAN, hiphopARLINZBEM T —
R

e #% < (HashTable)

RERE.

PHPRE AR SN E N EBIER AP R EMBARERE, PHPLLRE S LFHER TIFE RIEHEHEE
B, EFRHEANTAXELELRBZABELEN A~ THHR(HashTable). MBAHFRIEPHPLILF LK
RAVBIRLE M.

MEHRASSERPEANIFEZ, fINRERBEEEFN—IRFSRRERERL, RESHEST
LEANIFEHR. BERBERHEHK (Search), #EA(Insert), Mikk(Delete)FijiE, XLRIEER
IRAER T HERAME—FNO(). FIBBEHRSRXAR, SERITHRAFEARERNBEXERE
S, BERARNXLERIENBERENOMN). XBIFEWHENERRA.

IERE AR BREME A LMNERMEREER EMRI, BRIASIHSESNERPEER TR HR.
RS

AT HEFREAEZEENAS, XBRATFE—THashTableSL M A LM EAM . BHERE—M
BERHRE, FRENRRNIFEEN —FEIREND, SHPRMNEZE——NXR.
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(key): FTRIEMIRINIER, BIMPHPHARNRS|, EFHERES,
Hi(slot/bucket): 17 EHAFRELBN— AT, i BHRAERFRHNERE.
1% &% (hash function): ¥keyBRET(map) BIAHE R %77 SOt £ 1 B ) F 4L
¥ 752X (hash collision): B 7 ER ALK 7 ] ffykey B B Bl — D RS | B9

MR ERABANY REAERBKGAE, HAFRAET THRRTU, MRXEF (key)dSEEE/N
BREHFMIE, BOATUEERERBEARTHBAR, MURKBTEEAKR, WREEEABERNFS
ZAMARERkeyRIETE. REBATEXEAALH. BEZELE, TEFARBIRRE, XHR
HiE. BRNEEATREHTAERT, FEPHPHRIIL AL, FrRAANIEF—MRR S &R #(f6 % iR 20 RoRkey R 5T
I ER A

h(key) -> index

BYAERITIR AR, RNMEERkeyRRFZIEERER, EAFAIAKey= B R URK(FIINFFF
Fkey), FERRHEI—DR/NNZ BRI ATEES EIA DA E HkeyBREFH E[E —Pindex EMTER, XHE
HAARMEE T R BRIfRhashFRNTTIAEZEAMM: SEENARTUZE.

SRR

G237

HEABEER— M ERRARFSIOHENTTIURBRAR, Mg ST Ekey RS E]— Ml AR &
EAERRARFXLEE. FUERBRLIZERANERT, UEERENkey & RN EIF—MEFT,
BRIERRNNBERENOMN). FALUEFE—DEENE R RBERAIXEN.

B RIPHPHIHashTable ) S B g /2 5k FIIX M 75 TUSR AR 5 AT o

FRSHEE

BELAFI—FBRNRNTIE: FRSUE. ERARSIDAREASEEFRERE, EEAK
RIS IIRkey TR BINRSICEBHIRT, XERARETHR, XERIHT—ME, WRZEBHES
AT W#EIHT—MME, BRSHREZBWNS ANE, EERNOERRFNRERET.

XFHENXFET—T: PHPHME F R PIEHITXE .

IE A RAISEIL

ETREBRAENREZ FEXA—ITBRARERES, IRFEZRNIEIRF=R:

1. SRR AR E
2. HRAIIR
3. BRIEROMKI
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HARLEEH

BABNBE-NFHIRFERNNRAR, BERFTERFNATIEZZRFERNNEIE, BN
ATHENBSAEHRPFEATRIE, FEREFIANNTR, BOBENRERFRENE R
T. fEASLE, TEHXA-—NEZHKRHR. BEANKESHEIEZARTD, —MATRERHRES,
FI—P R AT R EFEIENRERT, EXWT:

typedef struct Bucket
{

char *key;
void *value;
struct Bucket *next;

} Bucket;

typedef struct HashTable
{

int size;
Bucket”* buckets;
} HashTable;

LEMEXFMPHPAHRASLEIML, AT ETERHH T ABALRNAT, EATHRATEEL, key
MEERE AT &R, MAFENEIERE U ERRE.

Bucket& Mg — MR, XENTHARE Mheyla R RAYEIRA, Rl R @AM NEEE.
4% keyMRET F B —NindexHIRT &K R TR HEFE R K

ULt )

e 75 R B T B R A BEHVRKE AN E fkeyBR 53 Z) N [F F91E (slotsk Ebucket) 1, EFEFNIRA—FR A E £
MR BEALI: KkeyFFHRINMAFHMER, RREUERNEHROANIR, XHERSIFEEHE
HARSIHERZAT .

static int hash str(char *key)

{
int hash = 0;

char *cur = key;
(* (cur++) != ) o

hash += *cur;

hash;
}

/) (X ERKFhey THIG 7 HHIE S/
#define HASH INDEX (ht, key) (hash str((key)) % (ht)->size)

XN FEALL KBS, EHRRARLTY, EXFoR TASERXFREEL, HIUPHPHEHEK
EFMADIBX33AEE, XEFIZET Mysql, OpenSSLEFENRHFANMBAEE, BHBAIEET L


http://blog.csdn.net/zuiaituantuan/archive/2010/12/06/6057586.aspx
http://blog.minidx.com/2008/01/27/446.html
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BRIEZEOR ST

ATHRERRR, SETATIINERERE:

int hash init (HashTable *ht); // PG 1R 7 7

int hash lookup (HashTable *ht, char *key, void **result); /) RIEkeyEFHAE
int hash insert (HashTable *ht, char *key, void *value); /) JERZIEN ZS 72
H

int hash remove (HashTable *ht, char *key); ///ﬁ%%%keyfﬁfgﬁﬁﬂ7py
és’

int hash destroy(HashTable *ht);

T E AR A FIIREUR (R R B0 51

int hash insert (HashTable *ht, char *key, void *value)

{

// check if we need to resize the hashtable
resize_hash_table_if needed (ht); /) BBFRABIEXN, HAHINE R HIE T
R 15 = [E] B -

/) FEXTE T RHTY &, UEBERTERITE

int index = HASH INDEX (ht, key); // EeFkeyBrlRG FIHIZE S/

Bucket *org bucket = ht->buckets[index];

Bucket *bucket = (Bucket *)malloc (sizeof (Bucket)); // HNHFirzH155H

bucket->key = strdup (key) ;

/) HERNBRGFAR, XEREELEHRIEHIEEFREIINE, MREGAEERRo

bucket->value = value;
LOG_MSG ( , value);
ht->elem num += 1; /) IDR— TG 7RI T 1N

i f (org_bucket != NULL) { // X4 THliE, FHTHRIKE ERERHIKHS
LOG MSG ( , org bucket) ;
bucket->next = org bucket;

t
ht->buckets[index]= bucket;

LOG_MSG (
index, ht->elem num) ;

return SUCCESS;

FEXNERRABEARELLRES, BERENMUkeylaf, HKETRNZFENNVE, HEEZVE
ERCEATAR, MREZAMENFHTRERTREITRERL. AERNTIRRRFRRE, &K
FTERAENNE, MREFETR, WHEZERNAETRNkeyMEE L MkeylORXTEL, HEHKE—H
TR, SNEMZERELRNART.

int hash lookup (HashTable *ht, char *key, void **result)
{

int index = HASH INDEX (ht, key);

Bucket *bucket = ht->buckets[index];
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if (bucket == NULL) return FAILED;
/) BIX R (B FIE @%5’773? BEEXMERNIZER G —1ILER, BT EZX
/) 1B BRIEX—R%BEE — 1 GG HE L, T EEEXE7 R A8
while (bucket)
{

1 £ (strcmp (bucket->key, key) == 0)

{

LOG_MSG (

index, key, bucket->value) ;
*result = bucket->value;
return SUCCESS;
}

bucket = bucket->next;

}

LOG_MSG ( , key);
return FAILED;

PHPHEARE TR HRIIMN, FORAKEAFRNTEN, TRZEAEELEINFHN, MXEMNKBE
REYVENE FEREEOFEHSEH, XHERTEREBANLRINFRIREIXLTERN, EPHPHISE
M ABucketEMEHE LR T B— M FRREFP TRZENXR. RERABRER—/NTPHPHH
HashTable i TiFIH . EEMBFREEPHPHSSI A — M5 AR

/N BJHashTable 2452 B R FGAT A ESTIPI_ROOT/book/sample/chapt03/03-01-01-
hashtable B3R F# %I

PHPRIIS H R K

E—TEENABTRHRNEARRE, MAESLFRIES, MRHRNFRETFIEBAR R, L
RAEMIMBARBMNER. TERNEEPHPHIR HRERASLIM.

PHPHIG 75 S5 3L

PHPRHKEARETAEENE —PMEEEAD, EXELAMoMESHESREETRARN, Hla:
TEMERSMTENEMR, XNIIAKZends | ZEABUNBBEERZHEREEBRHRTHN.

BRI R 5t A

E—TiREIPHPH ARG AR 2 AR SEARMBARPRY, AR EEAERREFHEHER—D
EAHEHE, Zendh TIRFEIRZ BRIX R AT WA ZRRERFLIE,

MFHREN

PHPHHINE 3R SLI £ Zend/zend_hash.cH, BEZB E—/NPHHE K, ZBEPHPLIM AR
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), PHPERUWTA NEIRSEMRIIUME AR, HashTableZE WA TFREZB B HERFENELRESR,
BucketZE {8 T REFRENEEAR, WT:

typedef struct hashtable {
uint nTableSize
uint nTableMask
uint nNumOfElements

ulong nNextFreeElement
Bucket *pInternalPointer
Bucket *pListHead

Bucket *pListTail

Bucket arBuckets

dtor func t pDestructor
zend bool persistent
unsigned char nApplyCount

zend bool bApplyProtection

#if ZEND DEBUG

int inconsistent
#endif
} HashTable

nTableSize ¥ B AT R"E HRNETE, BWARNVGETER/N\N8. BAERRHRNVIAKEE:

ZEND API int zend hash init (HashTable *ht, uint nSize, hash func t
pHashFunction

dtor func t pDestructor, zend bool persistent
ZEND FILE LINE DC)
{

uint 1 3

(nSize 0x80000000) {
/* prevent overflow */
ht->nTableSize 0x80000000

t {
((1U i) nSize) {
i
}
ht->nTableSize 1 i

}

ht->nTableMask ht->nTableSize 1

/* Uses ecalloc () so that Bucket* == NULL */
(persistent) {
tmp (Bucket ) calloc (ht->nTableSize, sizeof (Bucket *))
('tmp) A
FATLURE

}
ht->arBuckets tmp

} {
tmp (Bucket ) ecalloc rel (ht->nTableSize, sizeof (Bucket *))

(tmp)  {
ht->arBuckets tmp

SUCCESS
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BlEnanRIR B WA A/NA10, N EANEERSRR/NEEF16. MRRBRZR/R/NERE LG
R/NHY 2HYEEBUR TS

A ASMIXFHREERE? F{1%EHEEHashTableia HEMRN VN A, E—/HHREMATE
R RKIE HE R BRELL, BIIIAR/NABMIME AR, IMAEN100, NEREGHERIZRS79: 100 % 8
=4, ATRSBEMOAE, FAENMNMRSIEHNS, EPHPHRERUTHIXITERS:

h = zend inline hash func(arKey, nKeyLength) ;
nIndex = h & ht->nTableMask;

M_EER_zend_hash_init() &A%, ht->nTableMaskfiA/NAht->nTableSize -1, X B {F FH&#E
fEMARFE AR, XERAREXN R IEAERERNZMSHRIERRZ.

maskf1E AR e B ERF I G FEENRSSEER. i E i keyIRSE
221, WBHRPKR/NAS, NmaskA7, NKERZ#HHFR-RA: 10101 & 111 =101 1
M TE#EIME. EAHERR -1 ZHEERENR: FEENVNERE1, XFLEERS
BB EHITIG, MREZTBEHFHIT T ZHFEZEEXNBHENER. BABRFERI
THENENFEHD B e LI .

REFEHRANNZEAFENRHRBIBEEEIENTET, NEEAVGRENRE, RESSH
FAREMFATARNAFRIEL L, EREFTEFAGANZEREPHPESFHMENTAMN: FIW
REAZMBERZEATE, MANREFFAFENSEITRERNBERS ARZE. REATEEAE

EHETHRBHTNA.

HashTabled finNumOfElementsF B R4FEMR, BEA—PITREHEBunsetilis TR S EFXDF
o XHFfEREITcount() REA T EA T R M SRR PUE AR o

nNextFreeElementFERIEFEH H. LB —EKPHPRD:

<?php
Sa = array (10 => ) 5
sal] = ;

var dump ($a);

array (2) |
[10]=>
string (5)
[11]=>
string (5)

PHPH AU RIS E RS IERMAFRRMITE, XRERIAMERRFIEANRS], FICIES PRIz
B, MEMNTENRSIFEEZ P HENNextFreeElementZBRET » MRIAHRFE T HFkey, ML
BN AR Afkey + 1, Bl EGHIREEEFEE T101EAkeyITT R, IXHFIHEARBIARSIF A 11


http://www.php.net/array
http://www.php.net/var_dump
http://www.php.net/array
http://en.wikipedia.org/wiki/Enumerated_type
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THERRFR HRUIENE I EIRS WA

typedef struct bucket {

ulong h; // Xfchar *keyi#{Thash/ZHIIE, Bt&EHF1EEHHFES/E

uint nKeyLength; // hashFZ#FHIKE, WRHHEZSINHF, HIENO

void *pData; // ¥E[Avalue, —HGEHFHELNIEIAR, WREIESEHEHE, NigE
pDataPtr

void *pDataPtr; /MR EBIEH A, WERIEAIEIE HIvalue, [FAT_LEpDatax?5/a
Vig/z}

struct bucket *pListNext; // B hashZHI T —irZ&
struct bucket *pListLast; /) BN FHIETEN L—TTE

struct bucket *pNext; // TEHIEE—Thash BucketAIHI T —1 %

struct bucket *plast; // A= Fbucket B L—1TTE

char arKey([1];

2 G FIIES], WD TLERAE, FAMMRFX TINFTR, F#aaIChr L2 Echar
*keyHI1E,

XL E T & AR (E— KHEFE, TH, BHIEHTEE, BT 7E 756,

74
} Bucket;

N EEEFENTE. WFRARTRBRKkeyEHENE. EPHPHALUERAFFEXERFIEAEA
HR5l. BARMFHRSIEE - IRBHTIXEHESRARAREE. W FEEEHNnKeyLengthFEL
EEAkeyKENFR, WRZESIZHFMIE, NinKeyLengthH0. FEPHPHE X E4EM IR FRFE AL
WHEMRHFE RS TER. FRIAEPHPHE G0, "1'XEHFHFRFIMHFZHF10, 11RER .

h h \
nkeyLength nkeyLength
. z * plata — pliata —
nTableSize
— 4 o Rucket * pDataPwr pDataPir B
nTableMask +—  plistNext +—=  plListMNext
aNumberofElements 1 Bucker * »— plistlast plisilast
Mexl - pMexl
nicxiFrecElement L \,
; 2 Buckei * plast = plast
pintemalPoinler arkey[] arkey[] /
p['I?dH"".]d 3 Bucket X Bucket | T
plisiTail o——_ _//
arBuckets = y
pDestructor - ~
: Buckel * a—a3— Dam Dhata
persistent
nApplyCount
bApply Protection
n nTableSize -1 Bucker *
mednssient
o h
nkeyLength
plata -—
pDatalPir :j
b QO T8 UG ro (R0 A R b pListNext
Bucket 1. Bucket 2, Bucke 3 B 5 Bucket ——1—a pLisiLast
I Yy Bucket 20%key ILAT HIR (¥ Hash | phext
pLast
arkey| |
Bucket 3

Zend5|EBIE HREBIX R
FERIBEF N

o BucketZE A4 T B WAHETR, pNextHpLastis st BlHg M AE AR ERIIEX R,
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o TipListNextFpListLastfs #5012 M FRABIEIEZ BIMNEEEXR. HashTableZ#4{k
HfipListHead MpListTail W E Mg H R M LT RIBH R E— 1 TR AT

PHPAR#ERIRMEREIEE S, HI: array_shift()Flarray_pop()ER%L, 23 FIMETLEAY K
HHMETHELETE. BHERBRETLEBMEDBIEH, XEERITIXERIERHEEE SN
BATER. PHPHIEE—LEHNENAHBAZERIERARnext(), prev()FREIAKLXTEH
FITEERA, MFHRABIN—DIBHBEELIZEIEAT : pinternalPointer, XAFREXHFIME
FRABHPIIEE . XEBRNHIEEEH.

MEARZE TANBRE, RIEMXHEA TBucket!, Bucket?2, Bucket3=/TT%:

1. #HABucket1fy, BHRAT, RIBRFHEEMIRSIAIHEN. RMELIE-—1PTR
Bucket1. HrBucket1#JpDatasiEpDataPtrig @i 2Bucket1 T &I SR, BT REHEE
X %. pNext, pLast, pListNext, pListLastig$t¥ A= . BB fEHashTable&MBEHH{RE TE D
BARNE—DITREH, MRE—1DTREE, L HashTableRpListHead FpListTailfg £t t3%s
[@Bucket1

2. 1 ABucket2BY, HFBucket2fikeyFfBucket1 BkeyHIAEE, 1B FFBucket2 i FE X EE R AV AT H -
HJBucket2 GiEAF B T5RMATH, A Bucket2.pNextfg@Bucket!, HFBucket2/a#EA.
Bucket1.pListNextig[EBucket2, XFfBucket2mi 2B HRNEF—PITE, X2
HashTable.pListTailf&[@Bucket2.

3. & A\Bucket3, iZkeyR B HRHE[I1, XAYBucket2.pListNextig@Bucket3, F JBucket3/5iE
Ao [EfHashTable.pListTailz& J9#&[E@Bucket3.

BRI BERS HRAIBucket MU TIR HRPBATRNEEINF, WAEREWERTEMRSH
RILFE. ERERHBRNDIBPHEREMEZEHXR.

MEARRARERD

ME—TM, FEBRMBPHPI ARARIEREOSKI. RETATILSERERO:

o VIALIRME, Biltlzend_hash_init()i&%, AF¥RkEHERED, SREE%.
o T, TN, MERMEFHRMERD, XZLLBREINHIRIE.

o IAMRAMTELR, XEREO A TEIRIE HRETRIE.

o S, HFF, BIBEMERFRE.

AN E PR RIEHIT T Ao

MG A RAYTERE

HMiE S hayHashTablesE

Ruby{# fistE, RubyH I fihash3L I
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FE, BRAXE—1TESHNEE. e5ERABER, ENERET AT ENERFNRIREM
Ft. #ZPHPH, EEMRTE—MERENIORAT, ERARITHEZETENRE. MEE—F, B8
RANARNEHR, E2ERBRINIREEFAFLEATH. BEXMECEM PHP R EER
M 2. SEMEERUFERTUET R, FEREENFTE, HFHTHL. EX—/NH—
BETHESHMNEANEEERX A, EAEPTHENATXRENRFIEENMSSIMNAREENEXT

ZEL

BAETEEETENX?, EERETENzvalEMMEM EAMT —MIMITER. WTHRA
PHPHREEH ML,

HIR BB 14

ok

il

)

typedef struct zend constant {
zval value; /* zvalZify, PHPINFSZEEHIFIFEHN, HHE—/NTEUEH */
int flags; /* EEHJFFICH CONST PERSISTENT | CONST CS */
char *name; /* EEEF */
uint name len;
int module number; /* f&HRE */
} zend constant;

fE£Zend/zend_constants.h XX FHIS3ITAILE RN LFIREHEN . EEENEHF, BT E5TE
—H#RzvalEE, EXRBREBETEENIRE, EERUNEEMENERS.

ETRTEENERENRE, BIPREPHPEEMNEX I . —1fIF.
define ( , ) ¢

ER—MEEMMNEEEXTRE, EEATPHPHRERdefinell EEZATIPI, EA—DFFF
BB, FilfzvalZBEdH. MXANEIFH%L, Ff1E TdefineE X HEMTELH. O

defineE X E 21 20

define2PHPHIN B k%1, #£Zend/zend_builtin_functions.cXX A ENX T R EPISEIM. T A0
B4R :

/* {{{ proto bool define(string constant name, mixed value, boolean
case insensitive=rfalse)
Define a new constant */
ZEND_FUNCTION(define)
{

1f (zend parse parameters (ZEND NUM ARGS () TSRMLS CC, , &name,
¢name len, &val, &non cs) == FAILURE) {
returny

) EEBEX MWLATHITE
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c.value val
zval copy ctor (&c.value)
(val free) {
zval ptr dtor (éval free)

.flags case sensitive; /* non persistent */

.name zend strndup (name, name len)

.name len name len+tl

.module ~number PHP USER CONSTANT

(zend register constant (&c TSRMLS CC) SUCCESS) {

RETURN TRUE

} {

RETURN FAL SE

Q0 Q Q —«

}
}
ANV R4

FTHEMRBEANNRMEEEM T BLLE, HIDMER LR —DBEENSHEEETEN
zend_constant%514, FHREXNEWATMEIEEFRPHTE. XTFRNEGE, RENE=128%
TEAKRNNERE, BilAfalse (KANEFRK) . XTSHHRESMELZzend_constantZ 18k fuflagsF0
B HAERHPSTIRBUT:

zend bool non cs 0
int case sensitive = CONST CS

(non_cs) {
case_sensitive 0

}

c.flags case sensitive

M EEHIdefine REISLHIRE, BHPX FEEN BREEXMELZLAMIBHIMRE. WTHRK

.
define ( )
(defined( )) |
echo
} {
echo

}

Svar constant ( )

Biddefined REFUNIK TR, N NXNEECEEXL, XHEMNE EEEARB, HAEfEHconstantd
BARMGER, BNEEEZRITN 2 B RER. EJ:EE‘JKE%EP%%@J—/I\%J%JT%% BEXHEE, TME
HIMEBEEFIX mﬂ WA SCELAY o

defined# T E 2 2B IRED

Fidefine—#f, definedfISLIth#EZend/zend_builtin_functions.c3Xff, ESLIME—MEWSHTO
£, JAH zend_get_constant_exBR KM EENERFIMEESTHEENIE. m
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zend_get_constant_exiK AN EFE T EMNEMNEERN, CEFELXEENRE, HESEY
zend_get_constantR Gk EVE E/I{E. fEzend_get_constantiR#d, EHA 2@ TEORERIKEE
BEME.

zend hash find(EG(zend constants), name, name len+l, (void ) &c)

Britt SN, RRERXDRBZBIMNZEXname — LA L

EEENENL

M _EiEiddefineE X HI & EHIIER 4R S E2PHP_USER_CONSTANT, XFREMAFAEXHMEE. KO
I ZNRAEENEREZHN, NERRIMERINERRENFANE_ALLEEMERARE T . XERI]
PlegitR X ABIHAOEEERNEX IR, B NMERIMFINTAR:
[php_cgi_startup() -> php_module_startup() -> zend_startup() ->
zend_register_standard_constants()]

void zend register standard constants (TSRMLS D)

{

REGISTER MAIN LONG CONSTANT ( E ALL, CONST PERSISTENT CONST_CS)

REGISTER_MAIN_LONG_CONSTANT % & Fr&kAzend_register_long_constantSLi
zend_register_long_constantREFEEEHRERRE, H, BMRAIERSWMELFTHIzend_constant. Ff
A Fzend_register_constantZi ME| £ B EE 53R H .

[php_cgi_startup() -> php_module_startup() -> zend_startup() ->
zend_register_standard_constants() -> zend_register_constant]

ZEND API void zend register long constant (const char *name, uint name len
long 1lval, int flags, int module number TSRMLS DC)
{

zend constant c

.value.type IS LONG
.value.value.lval 1lval

.flags flags

.name zend strndup (name, name len-1)
.name len name len

.module number = module number

zend register constant (&c TSRMLS CC)

QO Q0aa0aa

zend_register_constantiR B EARIEE B Mc->flagsHIlTEEX S A/NE, WRARAXS, NEF4HO
— NG, REE, HHE—M/NE. SWAEXHNEF RAEE AR TENEDESIEERINE
EG(zend_constants). EG(zend_constants)@—{"HashTable GXZERTEMNETHEH) , TEHNKE
ERFEERMEIXHashTableH

zend hash add(EG(zend constants), name, c->name len, (void *) c
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sizeof (zend constant), NULL)==FAILURE)

#ephp_module_startup&i#i 1, B& T zend_startupREHEEMIFENEE, CASEELE
REGISTER_MAIN_LONG_CONSTANT& 3/ 7 —E%=, a: PHP_VERSION, PHP_OS%.

XTEAMEDNEER(TEEEEREMERET PR,

F=T MEXTE

ARIBAEPHPHIAEHITHNIEA P2 RXEB(EAPZRAEXEXNEE) R RFHE—HashTable
HHRL AR FF S 3R (symbol_table), FEPHPHRAE BRI RETEFIN:
$_GET, $_POST, $_SERVERZFZE, RIFHREERFFEXNXLEE, HFAXLEXREDRFRER
FERH, MEXERZRIBNTESLEL: PHPRAEMKIET ZARURX LSRN EE A ST RFSRF
T

e X T E$SGLOBALSHI#IIA 1L

AP LcgitE H 5115 BHSGLOBALSHI#IIA L.  Mcgi_main.cXXfEmainE i iE. B MNARIRFEAT
Fir7s:

[main() -> php_request_startup() -> zend_activate() -> init_executor() ]

zend hash init (¢EG(symbol table), 50, NULL, ZVAL PTR DTOR, O0);
{
zval *globals;

ALLOC ZVAL(globals);
Z_SET REFCOUNT P(globals, 1);
Z_SET ISREF P(globals) ;

Z TYPE P(globals) = IS ARRAY;

Z_ARRVAL_P(globals) = &EG (symbol table);

zend hash update (&4EG (symbol table), , sizeof ( ),
&globals, 51zeof(zval *), NULL) ;

T ERRBR X% Mzend_hash_update RE AR, EFETE % HIGLOBALSHIZ = EZ)
EG(symbol_table)#, EG(symbol_table)@— 1 HashTablefI%&#, FAREHFENEREETE. XETH
FERIINS _GETELTEVIRRtERAE.

$ GET. $_POSTE T E/I#IEL

$_GET. $_COOKIE. $ SERVER. $_ENV. $_FILES. $_REQUESTX A ML E&# BTN THIE
5 T#% k. [main() -> php_request_startup() -> php_hash_enwronment()]
HEIEFKWELRY, BXEH php_hash_environment B #E LI LA NTREX T E. WTARA
php_hash_environment& 1K1, ERBZ ERHIIAS_POST A B BEAN VIR LS .
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/* {{{ php hash environment

*/
int php hash environment (TSRMLS D)
{

char *p

unsigned char gpc flags[5] {0, 0, 0, 0, 0O}

zend bool jit initialization (PG (auto _globals jit)
PG (register globals) PG (register long arrays))

struct auto global record {
char *name
uint name len
char *long name
uint long name len
zend bool jit initialization

} auto _global recordsl[] {
{ sizeof ( )
sizeof ( )y, 0 }
{ sizeof ( )
sizeof ( ) 0 }
{ sizeof ( )
sizeof ( ), 0 }
{ sizeof ( )
sizeof ( ) 1}
{ sizeof ( )
sizeof ( ), 1}
{ sizeof ( )
sizeof ( ) 0 }
}
size t num track vars sizeof (auto_global records)/sizeof (struct
auto global record)
size t 1
/* jit initialization = 0; */
(i=0; i<num track vars; i++) {

PG (http globals) [i] = NULL

(p=PG (variables order); p s @) |
(*p)
(! gpc flags[0] SG (headers_sent)
SG (request info) .request method strcasecmp (SG (request info) .request method

)) A
sapi module.treat data (PARSE POST
NULL, NULL TSRMLS CC) /* POST Data */
_gpc_flags([0] 1
(PG (register globals)) {

php autoglobal merge (&EG (symbol table)
Z ARRVAL P (PG (http globals) [TRACK VARS POST]) TSRMLS CC)
}

}
break

(! gpc flags[1]) {
sapi module.treat data (PARSE COOKIE
NULL, NULL TSRMLS CC); /* Cookie Data */
_gpc_flags[1] 1
(PG (register globals)) {

php autoglobal merge (&EG (symbol table)
Z ARRVAL P (PG (http globals) [TRACK VARS COOKIE]) TSRMLS CC)
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(!_gpc_flags[Z2]) {
sapi module.treat data(PARSE GET, NULL
NULL TSRMLS CC) /* GET Data */
_gpc_flags([2] 1
(PG (register globals)) {

php autoglobal merge (&EG (symbol table)
Z ARRVAL P (PG (http globals) [TRACK VARS GET]) TSRMLS CC)
}
}

break
(!jit _initialization _gpc_flags([3]) {
zend auto global disable jit(
sizeof ( ) -1 TSRMLS CC)
php auto globals create env (
sizeof ( ) -1 TSRMLS CC)

_gpc_flags([3] 1
(PG (register globals)) {

php autoglobal merge (&EG (symbol table)
Z ARRVAL P (PG (http globals) [TRACK VARS ENV]) TSRMLS CC)
}

}
break

(!jit _initialization _gpc_flags([4]) {
zend auto global disable jit(
sizeof ( ) -1 TSRMLS CC)

php register server variables (TSRMLS C)
_gpc_flags([4] 1
(PG (register globals)) {

php autoglobal merge (4EG (symbol table)
Z ARRVAL P (PG (http globals) [TRACK VARS SERVER]) TSRMLS CC)
}

t
break

}

/* argv/argc support */
(PG (register argc argv)) {
php build argv(SG(request info) .query string
PG (http_globals) [TRACK VARS SERVER] TSRMLS CC)
}

(1=0; i<num track vars; i++) {
(jit _initialization
auto global records[i].jit initialization) ({

}

(!PG (http globals) [1]) |
ALLOC_ ZVAL (PG (http globals) [i])
array init (PG (http globals) [i])
INIT PZVAL (PG (http globals) [i])
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}

Z ADDREF P (PG (http globals) [i]);
zend hash update (4EG (symbol table),
auto _global records[i].name, auto global records[i].name len,
&PG (http globals) [i], sizeof(zval *), NULL);
(PG (register long arrays)) {
zend hash update (&EG (symbol table),
auto global records[i].long name, auto global records[i].long name len,
&PG (http globals) [i], sizeof(zval *), NULL);
Z ADDREF P (PG (http globals) [i]);
}
}

/* Create REQUEST */
(!Jit initialization) {

zend auto global disable jit( , Sizeof ( ) -1
TSRMLS CC) ;

php auto globals create request ( 7
sizeof ( ) -1 TSRMLS CC) ;

}

SUCCESS;

A$_POST A1, &5tk auto_global_record #EF X EXFHEEWIRILHNTEMHEXER. EL
B RE, ZIBPG(variables_order)fs EHIIAREF (fEphp.iniffsE) , @I IAA
sapi_module.treat_dataft £z .

MPHPSLELHIZRIBIRITE, treat_dataik BFESAPIE R TR S5 28 NiZ B AR AISE
W, RAZIERTDEZEAREIAEI.

fEtreat_datafg, NERFTH T PG(register_globals), N<iFAphp_autoglobal_mergei$HxLTERE
5EIFS5R.

LR EEIRAEE — MNRERTNRILITR. Bt fE, BYBHZ A EXNERE, EAA
zend_hash_update, X T EMNEMELAEG(symbol_table). F4MNTF$_REQUESTHIIZ LIRS

JZs 0

BERX EBSEERZHSIRN, NNEsAMEFNESESR—&, RAAEEREFRENTSE
H

KA G ALY, XNERTEER, ENIEETERTEMEHSLEM. BHIIPHPAJavascripth 4
%gio
BATENUSA:
o 52 RTE, PHPHHERTEMAINIER NSNS RTE, RAKIERHunsetEl, EEFIZE
THRERREEE.
o BARTTE, UHMEERHAEXHBRSTE, REAPITHNETENRESHREFR T IREH
HIAF.

o BAOMRAEE, XRAXPFEXHNHSEE, MXFHITEMENY, BOHMALTERUERELAH

—
=

7N—Fo
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RELNZHSRBLEELHSHRAXE. RTFZERFERENTHNAFE. BE, S—1PERE
WITRE, ENRBEENENSENHFE, MAXEMSENRAFELERER. ST RMITzdiEN,
ENMERBEEREFTVIHRL. MRENBBEEEXNHSN, NeHEFr2ERBARERER
M, MEdkEsRELTENE.

ERNTRNBHESRTEE, BRFCHALENATHERSYRETHITNE.

RERWT REBEEMNER:

function t () {
static $i = 0;
S$it++;
echo $i, g

}

t();

t();

t();

EEMNEFSELT 23. MXPREIFATIEL, $IXBMELNEFERBLESEMITERETRDE, $i%
ERBRERARL)FEBEAEN -1 2REE. PHPZEASLIAIIE?

static2PHPHIX BT, RINNBEMFELT, EBESW, PERBAEREHITHBERBXLNHBIER
WEANLIEIE.
1. 38E S

B 5EE Zend/zend_language_scanner.I3Xff, #E statick B F. FATATAKEI N TREG:

<ST IN_SCRIPTING> {
T STATIC;
}

2.3 FES

A S Tk Bltoken/a, BITIXMoken, #EZend/zend_language parser.y>C i E k. HEIFER
RIBIAT:

\ T STATIC static var list

static var list:

static var list T VARIABLE { zend do fetch static variable (&$3,
NULL, ZEND FETCH STATIC TSRMLS CC); }
| static var list T VARIABLE static scalar {

zend do fetch static variable (&$3, &$5, ZEND FETCH STATIC TSRMLS CC); }

\ T VARIABLE { zend do fetch static variable(&$1, NULL,
ZEND FETCH STATIC TSRMLS CC); }

\ T VARIABLE static scalar { zend do fetch static variable (&S1, &$3,
ZEND FETCH STATIC TSRMLS CC); }
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.

EESTHNERRPNR RS EENEL NSHTHEERNGESE, BEL#H TopcodeMmiF. HER
b pstatickEFILE A, EHEHzend_do_fetch_static_variableZh 2 Y.

3. & F{opcode g {7
zend_do_fetch_static_variable i& #1891 st 24 Fopcode, EEXIAT:

void zend do fetch static variable (znode *varname, const znode
*static_assignment, int fetch type TSRMLS DC)
{
zval *tmp;
zend op *opline;
znode lval;
znode result;

ALLOC ZVAL (tmp) ;

(static_assignment) {
*tmp = static assignment->u.constant;

} {
INIT ZVAL (*tmp) ;

(ICG(active op array)->static variables) { /* G HEULATHIBFESE BRI
g */
ALLOC HASHTABLE (CG (active op array)->static variables);

zend hash init (CG(active op array)->static variables, 2, NULL,
ZVAL _PTR DTOR, 0);

IR EF ST B H
zend hash update (CG(active op array)->static variables, varname-
>u.constant.value.str.val,
varname->u.constant.value.str.lent+l, &tmp, sizeof (zval *), NULL) ;

1.
opline = get next op(CG(active op array) TSRMLS CC);
opline->opcode = (fetch type == ZEND FETCH LEXICAL) ? ZEND FETCH R
ZEND FETCH W; /* HiFfetch type=ZEND FETCH STATIC, FE/F=ILFEZEND FETCH W*/
opline->result.op type = IS VAR;
opline->result.u.EA.type = 0O;
opline->result.u.var get temporary variable (CG(active op array)) ;
opline->opl = *varname;
SET UNUSED (opline->op2) ;
opline->op2.u.EA.type = ZEND FETCH STATIC; /* XHEHEFRBHITHEEAXH */
result opline->result;

(varname->op type == IS CONST) {
zval copy ctor (&varname->u.constant);

}

fetch simple variable(&lval, varname, O TSRMLS CC); /* Relies on the fact
that the default fetch is BP VAR W */

(fetch type == ZEND FETCH LEXICAL) {
LR - -
} {
zend do_assign ref (NULL, &lval, &result TSRMLS CC); // [RIEERTEA/E/{CHS

374
}

CG (active op array)->opcodes[CG(active op array)->last-1].result.u.EA.type
|= EXT TYPE UNUSED;
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MEBERRBEANITRE, EEERPENREE, #5TERFMIECG(active_op_array)-
>static_variablesfifil. FHARKAIHE RSN : ZEND_FETCH_W F1 ZEND_ASSIGN_REF . Hrh
ZEND_FETCH WHja{RmBE7zend do_fetch_static_variable A B 1EZM{E, MZEND_ASSIGN_REFH g
RIBE#Ezend_do_fetch_static_variable F1i8Hzend_do_assign_ref4 .

4. H1THEMR A

opcode ) 4w 1N B 5T i B FF dhopcodefiHiT T -  #EZend/zend_vm_opcodes.h X B FH
opcodefIREN, XLEERRERERHKDIN, R21ENopcodeIE—irr, BRI ABIFEXHNUATENE

MENX:
#define ZEND FETCH W 83
#define ZEND ASSIGN REF 39

BITE 5 & [MIZA<fH1T— T ][from-op-code-to-handler] /143 T iR #Eopcode Z #k I AR R 4 3B BR 25 Y 75
o W AHERBBIERRS AT ES IR ZEND_FETCH_W X AR 1EA
ZEND_FETCH_W_SPEC_CV_HANDLER. HEXmEIOIT:

static int ZEND FASTCALL
ZEND FETCH W _SPEC_CV_HANDLER (ZEND OPCODE HANDLER ARGS)
{
zend fetch var address helper SPEC CV(BP VAR W
ZEND OPCODE HANDLER ARGS PASSTHRU)
}

static int ZEND FASTCALL zend fetch var address helper SPEC CV(int type
ZEND OPCODE HANDLER ARGS)
{

(opline->op2.u.EA. type ZEND FETCH STATIC MEMBER) {
retval zend std get static property (EX T (opline
opZ.u.var) .class entry, Z STRVAL P(varname), Z STRLEN P (varname), O
TSRMLS CC)
} {

target symbol table zend get target symbol table(opline, EX(Ts)
type, varname TSRMLS CC)

(zend hash find(target symbol table, varname->value.str.val
varname->value.str.len+t1l (void ) &retval) FAILURE) {
(type) {

BP VAR W: {
zval *new_ zval EG (uninitialized zval)

Z ADDREF P (new zval)

zend hash update (target symbol table, varname
value.str.val, varname->value.str.len+1 new zval, sizeof (zval *) (void )
retval)
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break
EMPTY SWITCH DEFAULT CASE ()

(opline->op2.u.EA.type) {

ZEND FETCH STATIC
zval update constant (retval (void*) 1 TSRMLS CC)

break
ZEND FETCH GLOBAL LOCK
(IS Cv IS VAR free opl.var) {

PZVAL LOCK (*EX T (opline->opl.u.var) .var.ptr ptr)

}
break

E FERRBHRE—DRERE L zend_get_target_symbol_table. T I{E -2 B4 AT EEHITH
BirFSR, MAEREHITH M7 op_arrayl 2R ARG, FEEHzend_op_arrayfIgE#.

struct zend op array {
/* Common elements */
zend uchar type
char *function name
zend uint num args
zend uint required num args
zend arg info *arg info
zend bool pass rest by reference
unsigned char return reference
/* END of common elements */

zend bool done pass two
zend uint *refcount

zend op *opcodes
zend uint last, size

/* static variables support */
HashTable *static variables

zend op *start op
int backpatch count

zend uint this var

i _E AT E S zend_op_array B & function_name=FE, s YR ZR. BESHREYAT
RFSFRRVREL:

static inline HashTable *zend get target symbol table(const zend op *opline
const temp variable *Ts, int type, const zval *variable TSRMLS DC)

{
(opline->op2.u.EA.type) {

ZEND FETCH STATIC
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(!EG(active op array)->static _variables) {
ALLOC HASHTABLE (EG (active op array)->static variables);
zend hash init (EG(active op array)->static variables, 2, NULL,
ZVAL PTR DTOR, 0);
}
EG (active op array)->static variables;
break;
EMPTY SWITCH DEFAULT CASE ()

NULL;

1ERIEAYzend_do_fetch_static_variable#{TH, op2.u.EA.typeRI{ENZEND_FETCH_STATIC, M
ffiXzend_get_target_symbol_tableik 1/ {13k 2§, 2EG(active_op_array)->static_variables. gtz
LAIRBBRSTER SR BAPITHEEMZFSRPERMENAE, HFop_arrayfE 2 FH TR
WRMEFEE. BIBXNBESHSRIPHENEBRSRERE, TARBPITRHSEEMZFSRRINER. B
EliZend AR ECEFRINE Zzend_op_array) DB T — MABMF S R RREZRBNESTE.

FERT RBURTRAIEI

PHPEZ5RINES, A EEBRSHMNEEHATERREHIRLE. FIAENFEHERET7 X
IS5, AULPHPHRIREE T —Leorsh, SRHEMTEIEMER. LhiNis_numeric(), FIMTEERE—MERE
AIHMAENF R, (LOATHEMNRAREEZER: instanceof. instanceof FSRNE— A EH
NEEBRBIEENXNRZE, instanceof IZEFRFE PHP 5 3|1, HFEILZRI2FAMIs_a(), AIMES
BREEEA,

AT BRI REBEAHES MM, PHPSHSIAT EBRREXMEZ. AEXTZESHN, BNE
XBHMNRER, MREFANRER, FASBRNRAEEEXNSERERT, NSRE. IEHRATL
MIENRAYER, FERFRIET BENZ 2.

PHPHE R RURIRINAE HAE TS AN R IR, MIEAT AR, T8, Fa%ER
B3R R, fEPHP5.12 5, PHPSZIEX#4B M B R,

BEAXRMRR, REAHLZE (R WNRESHERN— P EFENEN B, LEAXRERTR
By, RANATEEXNRER, BRI EMREFED.

—MAR KBRS RG]

function array print (Array Sarr) {
print r(Sarr);

}

array print (1) ;

A ERXERBE—REM, EfMKLTRIMORFMERNEERR, XRABEPHPSA ZERIMAHK
17, 2REWT:

Catchable fatal error: Argument 1 passed to array print () must be an array,
integer given, called in

HARMMERBSHPNERLZETARAEN, BEFRLERBET, FMprint_rR Bt HH. BAXD
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KAFLRBIMASSIME? FEZELPNTTE, EE2BTARMNELE, #MEEMfunctionkBFIENE
FNARE, MRERRANIATSRBNFRBXRN, EEPRNHBEEHRE T SHNREEME, BE
FEARFANASERER. X2, BOIMENTTEIREHEER RS

1. SE B RN EERR
2. REETTREANNEERETR

AW BIFER—T

function array print (Array Sarr = 1) {
print r(Sarr);

}

array print (array(1l));

XEARESHEMBNREEL, RENMSERET —MIAME, EEXMMAMER—IMEEXE,
ESSHAENRER RArray R —#, Hitt, SFMNBTXRABNSRREIEZFRENT:

Fatal error: Default value for parameters with array type hint
can only be an array or NULL

AT AR BRREZHRER? EARMNENRNERLEERPERBERME, 5ETHIRER
B, ERRBEERPERE, WEEHRITHENRBAEFE. 7EZend/zend_language_parser.y>XX {1,
IR BRI NS H T R ERFNESIAAzend_do_receive_argiR$i. MEXPERBNSETIRF, FE54
241 (znode *class_type) 5HNIXTHAERAMEMBRETIEEX. XTSHNIERRFRALIERR
R, XEREBF=Fh

1. =, BRBERERR
2. K7, APEXFHPHPEHEXIZ. #O%
3. ¥, wIFHAEN R tokenZT_ARRAY, BlArray=7FE

fEzend_do_receive_argiR#H, ftXdclass_typeS T —RFINRIE, BAR LR EEIIEM=
PR, HPXNTFEZ, BEFHEEANINEREEEE, BIFERFERT 1M TEFENER, BEFERE
N, BRIt ESRESMANNRHTEEELNLAG.

LB BRI RN AR YRR SEFONMENHITERE, TERRNETERBERTTE
A R SR AR IR A SE B

M EE RS B R R 1ENE PHPTE 4R1% 28 BUR /R I AB X (R RS RY 18 A B & Zend/zend_complie.c X H Y
zend_do_receive_argeRi#, FEIXEREH 2K BIRIRAY HI BT Y opcode i I {E IZEND_RECV. 1R#E
opcode R G T E A NG H HAE ST A ARZZEND_RECV_SPEC_HANDLER. HEAR®BINT:

static int ZEND FASTCALL ZEND RECV_ SPEC HANDLER (ZEND OPCODE HANDLER ARGS)

(param == NULL) {
char *space;
char *class name = get active class name (&space TSRMLS CC);
zend execute data *ptr = EX(prev execute data);
(zend verify arg type((zend function *) EG(active op array),
arg num, NULL, opline->extended value TSRMLS CC)) {
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zend verify arg type ((zend function *) EG(active op array)
arg_num param, opline->extended value TSRMLS CC)

WN_EFr7~: f£ZEND_RECV_SPEC_HANDLERH & 58I Zzend_verify_arg_type. EARABIT:

static inline int zend verify arg type(zend function *zf, zend uint arg num
zval *arg, ulong fetch type TSRMLS DC)
{

(cur arg info->class name) {
const char *class name

(farg) {
need msg zend verify arg class kind(cur arg info, fetch type
class name ce TSRMLS CC)
zend verify arg error(zf, arg num, cur arg info, need msg
class name TSRMLS CC)
}
(Z_TYPE P (arg) IS OBJECT) {

need msg zend verify arg class kind(cur arg info, fetch type
class name ce TSRMLS CC)

(lce instanceof function(Z OBJCE P(arg), ce TSRMLS CC)) {
zend verify arg error(zf, arg num, cur arg info
need msg, class name Z OBJCE P (arg)->name TSRMLS CC)
}
} (Z TYPE P (arg) IS NULL cur_arg info->allow null) {

need msg zend verify arg class kind(cur arg info, fetch type
class name ce TSRMLS CC)
zend verify arg error(zf, arg num, cur arg info, need msg

class name, zend zval type name (arg) TSRMLS CC)
}
} (cur arg info->array type hint) {
(targ) {
zend verify arg error(zf, arg num, cur arg info
TSRMLS CC)
}
(Z_TYPE P(arg) IS ARRAY (Z_TYPE P (arg) IS NULL

cur arg info->allow null)) {
zend verify arg error(zf, arg num, cur arg info
zend zval type name (arg) TSRMLS CC)

zend_verify_arg_typeFIE NRFENES.1FoR:
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871

i85}

[ EE S SANILL
| EEE TR

L > E[E1

B3.1 KARIRFIHT R A2 B

IR A RIRRIRES, zend_verify_arg_typeR#ii /5 &8 1EF zend_verify_arg_class_kind 4 Gz 55
£8, FHIEM zend_verify_arg_error {55 W TARNAED:

static inline char * zend verify arg class kind(const zend arg info
*cur arg info, ulong fetch type, const char **class name, zend class entry
**pce TSRMLS DC)
{

*pce = zend fetch class(cur arg info->class name, cur arg info-
>class name len, (fetch type ZEND FETCH CLASS AUTO |
ZEND FETCH CLASS NO AUTOLOAD) TSRMLS CC);

*class name = (*pce) ? (*pce)->name: cur arg info->class name;
if (*pce && (*pce)->ce flags & ZEND ACC INTERFACE) {

return ;
} else {

return 5

static inline int zend verify arg error(const zend function *zf, zend uint
arg num, const zend arg info *cur arg info, const char *need msg, const char
*need kind, const char *given msg, char *given kind TSRMLS DC)
{
zend execute data *ptr = EG(current execute data)->prev execute data;
char *fname zf->common. function name;
char *fsep;
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char *fclass

(zf->common.scope) {
fsep
fclass zf—>common.scope—->name

} {
fsep
fclass

(ptr ptr->op array) {
zend error (E RECOVERABLE ERROR
arg num, fclass, fsep
fname, need msg, need kind, given msg, given kind, ptr->op array->filename
ptr->opline->1ineno)

} {
zend error (E RECOVERABLE ERROR

arg num, fclass, fsep, fname, need msg, need kind
given msg, given kind)
}
0

HELEERRBER, ARSI ENREE SN —LLXEFArgument. passed to. called in
%, XPERNTARRKE AN LR B RERERNRERNITVE.

FAT TENEARER

BEMEEBHORE, RIEEMETPHPHERNFHDT - - FENERMREE2valioh.
TEM R FPHPR RIS I B X 5 A R fE R

LTER L BB

HEZEBTIRVAREEZN T2 G, EMEAKNopcode, XLtopcodefxE Hiexecutest 1
(Zend/zend_vm_execute.h:46) @M 1T. FEexcuteBEH, AU TRE:

(1) {
((ret EX (opline) ->handler (execute data TSRMLS CC)) 0) {
(ret) {
1
EG (in_execution) original in execution
2

op_array = EG(active op array)
zend vm enter
3
execute data = EG(current execute data)

break
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X EHIEX(opline)->handler(...)¥op_array IR IEIRFHIT, HATEMERIEE
ZEND_ASSIGN_SPEC_CV_CONST_HANDLER() & %1 # 317«
ZEND_ASSIGN_SPEC_CV_CONST_HANDLERH #{T— L EX B WA HERNGFHLE—1zval, 2
FREENEREERE . TEIMEOX Mzvalfifett, WsEETRSRN.
ZEND_ASSIGN_SPEC_CV_CONST_HANDLER & /5418 FIZEND_VM_NEXT_OPCODE()¥op_array
HItEEt BB T —%opline, XIS BIHITHIRR.

AZEHITHEES, AU 2RNEE, XLETERERTZEETHAFERNEH:

zend compiler globals *compiler globals;
zend executor globals *executor globals;
php core globals “core globals;
sapi globals struct *sapi globals;

EHITHERES, TEZXIEHEEEFMT_zend_executor_globalsfIfF 53
M1, _zend_executor_globalsH &5 #IX+ERY :

struct zend executor globals {

/* symbol table cache */

HashTable *symtable cache[SYMTABLE CACHE SIZE];
HashTable **symtable cache limit;

HashTable **symtable cache ptr;

zend op **opline ptr;

HashTable *active symbol table; /* active symbol table */
HashTable symbol table; /* main symbol table */

HashTable included files; /* files already included */

EPITHIEFER, active_symbol_table £ R EHITHIEAIE QKT K £ T (FIFNAT THEED),
HNEARLEWECGEREZE ARBTEDNHE. ZEKop_arrayiliT5 NG, HashTable£#
FREE_HASHTABLE()#/tiz. MRFEFEATunsetiZAREENERETE, NWKBEH
ZEND_UNSET_VAR_SPEC_CV_HANDLERRRI L EHE, BIWAE, XMOAFERNUSE KERE N
HEE HRNA.

T EMMEMHR

ERNRGERLS, HEA—LEZA, ROBERFMENEE. /7, HFPHPRY, i
—EEN, BOARESN, OABENAL, EEIERERTUER, EEMARIN?

T 2/ = BA AR (B


http://www.php-internal.com/?v=RELEASE_2011-07-29_V0.6.7&ref=pdf

TIPIZR N fZPHPA#%

FEPHPHR BN EMEENFHHRE, WREEH—ANZE, BERHTRERENT. ERERIEN
RN S EHTERRIE. — M ERRRERE:

[EFAVLDY RE B EA B ERFDH ASSIGN. fkilk, RATHEIEHITHEES
ZEND_ASSIGN_SPEC_CV_CONST_HANDLER. (#ZXPMEFEMGEZ—: $aACV, 104
CONST, #fENASSIGN. EfthI5 AT S MM : HEOpcode BAASH) CVEPHPIES. 1 /E 1 MEy— 1
ERFHNEE. WRAVEEHVLDES LERPHPRILE R AT AR BH 2B

compiled vars: !0 = Sa

X $aZ B 2op_type HIS_CVHIEE.

IS_CVIERIR B R IEE EAMTET #H1THY.
2 I Zend/zend_complie.c3C A fzend_do_end_variable_parsei& #§ .

EXDEREP, REXMRERIENZEMGEIRER:

zval *value = &opline->op2.u.constant;
zval **variable ptr ptr = get zval ptr ptr cv(&opline->opl,
EX(Ts), BP_VAR W TSRMLS CC);

HFAEEA—IMEE, RNUTUERA—ITEE, NEEBRIEREENconstantFE, X TFXIF
BRRAEEEEMNEMVIETIRE. LES®@Y _get_zval_ptr_ptr_cviR ik Bzvallf. X PNRERE
FIAAIRE A [_get_zval_ptr_ptr_cv] --> [_get_zval_cv_lookup]

#£_get_zval_cv_lookupR X BRI

zend hash quick find(EG(active symbol table), cv->name, cv->name len+l,

cv->hash value, (void **)ptr)

XE—HashTableI&EH E L, C©H{ERZEMEG (active_symbol_table) FE#H ZFR Acv->namefiZ
B, U MEmESptr. &E, XM ERFSRPRIINEREEA
ZEND_ASSIGN_SPEC_CV_CONST_HANDLER ##variable_ptr_ptrZ=£.

U ERRBAENAENSRE, EXTREEFHTRERENZORIE-HE. BERESBIIBA
zend_assign_to_variable B #5LE . #Ezend_assign_to_variable® ¥t , TREZRESD FIFTLAIER KL
B, ERFPHREULIERNIRE 9.

ER—: WMENEZEEESIA (BzvalZEris_ref__gcFBEAFAH0) , FEEERETHE

MBS ERIER SR, MTENRE:

10;
&Sa;

a
$b

xdebug debug zval ( ) £
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Sa 20
xdebug debug zval ( )

A8, RIANTRMEX Db = &$a;MIKESLI, FATATRESIXF:

o FIMTABERARELWSIATT;
o ZEBAWSIA, WAKRTEENSIBITE, BEaERSAE;

=X L, ZEMZREHEMNTIERSI, ERBUNT:

(PZVAL IS REF (variable ptr)) {
(variable ptr!=value) {
Z

zend uint refcount _REFCOUNT P (variable ptr)

garbage variable ptr
variable ptr value

Z SET REFCOUNT P(variable ptr, refcount)
Z SET ISREF P(variable ptr)

(!is_tmp var) {

zendi zval copy ctor (*variable ptr)

}
zendi zval dtor (garbage)
variable ptr

PZVAL_IS_REF(variable_ptr) #|iiffis_ref__gcFER@ B 0. EELEARETHENER THITEE.
FrEfEEX M zval BN T ENEEHTR 7 value. FHESIAITHNESRET. TEHEXMELN—NrE:

LFEABITFREMEER:

a

(refcount=2, is ref=1),int 10
a

(refcount=2, is ref=1),int 20

BR=: MENEZEFREESIR, ZEMSIATEN, ZESTAE

ERMERT, RRRTABTEEED? B RE):

Sa 10
Sa Sa

BLRANGRIMABIERE, EENSIMIEERT, EHR10 . AMAXMRETRS, sal
BB BAR T —RN—H—RA— . I TRE:

(Z DELREF P (variable ptr)==0) {
(!is tmp var) {
(variable ptr==value) ({
Z ADDREF P (variable ptr)
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BR=: MEMNEESTHFESR, ZENSIBITEN, AEFESIA

F—PHPHIR ISR AR — T X MIFMR :

Sa = 10;
Sb = &Sa;
$c = Sa;

XEMS$c = $a; IV IRIER BN ANE=FER. N FXMER, ZENDAZERESE— D FEHzval
weg, ZEMENGE, FELZENSIBITEA1. UHEH, XMERScTr2E$ats@E— 1 zval.

N

NZSLHARBET
garbage = *variable ptr;
*variable ptr = *value;

INIT PZVAL (variable ptr);

zval copy ctor(variable ptr);

zendi zval dtor (garbage) ;
variable ptr;

EXAMBIT R, %95 Sc = $a; Al S = &$a;, $a, SHASCS LB M HA %L
Azt

# $b = 8$a; AL Sb = $a; 7

ARTURERATETE: )

BRm: MENEZEAFESIA, ZEASIAITEAN, GEFFESA

XFRIER N T Em A F

)]
Il

1Og

c = Sa;

Uy U

XA, AEMSIATEMNLE, —RERAT, SXNAEEHRTRIREERE, REBALRE T, [k
ZBAINREZEPHPS.3FE A AR FEPHPAZA MDA A

Z ADDREF P (value);

*variable ptr ptr = value;
(variable ptr != &EG(uninitialized zval)) {
GC_REMOVE ZVAL FROM BUFFER (variable ptr);
zval dtor(variable ptr);
efree (variable ptr);

value;

BRAE: MEMAESRHFESIR, ZEMSIAITHAKXT, GEFESIA, FASIRITHXTO
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— PNERE MBS AIPHP R B

Sa 10

Sb Sa
Sva 20
Svb Sva
Sa Sva

RE—TMREREINNERL L. £AxdebugEsI AL, HESaXEMSIAITEIN, $vaZ
BMsIAITEN2, FHASvaFEsIH. MBEBES X NREA:

ALLOC ZVAL (variable ptr)
variable ptr ptr = variable ptr
variable ptr value

zval copy ctor(variable ptr)

Z SET REFCOUNT P (variable ptr, 1)

MRBBAILERZH AR T —MzvalFes, FHRETSIMHTENT, ETRNZAINEITSaZERLE
%o

B bR AFIE R 25N, zend_assign_to_variableR XX MR T EM T AE. TEMENS
TR ES IR R B 5T K

LTERHR

HEPHPH BT ERE AN EE2{F Aunset®B . unsetBMHEFRE—PEEEX FHEH, E2—
MWE=4EH. EFALREEN, ESRETENREMARENRE.

—MENBIT
Sa 10
unset ($a)

EAVLDY REEHEA A PENRD:

compiled vars: !0 = Sa
line # * op fetch ext return operands
2 0 > EXT SIMT
1 ASSIGN 10, 10
3 2 EXT STMT
3 UNSET VAR 0
4 > RETURN 1

EREXTHENFEMRE, BEunsetik AR A EXEEH UNSET_VAR, HFH{lunselIE2—"
T8, 7TfZend/zend_vm_execute. > EHK I HHZIFANBTHERBHRE N :
ZEND UNSET _VAR_SPEC_CV_HANDLER X< BINIT:

target symbol table zend get target symbol table (opline, EX(Ts)


http://www.php.net/unset
http://www.php-internal.com/?v=RELEASE_2011-07-29_V0.6.7&ref=pdf

TIPIZR N fZPHPA#%

BP VAR IS, varname TSRMLS CC);
if (zend hash quick del (target symbol table, varname->value.str.val,
varname->value.str.lent+l, hash value) == SUCCESS) {

BEFALEFEERTEE, XNFERE— ' HashTable, REFH{(IEEunsetiEfITEE MIXA
HashTable &

TEMNHEEIT S R FIREEAE (GC) , B NAXEAERNE X FHashTablefie
EiESE << KB F 3R (HashTable) >>.

LT ERERE

RENEASEZEN—NMERER, EXMEERZENTRN, BIRGEZEEMNRBXE,
R, WRAEXDEERN, ZESAATLN, TERER. (ZRXETVUURIEREEEENENE
FF) MTEAGTF: (ShEAHNERE? )

<?php
Sfoo = ;
function variable scope () {
Sfoo = 5
print $foo ;
print S$bar ;

MR, REMNERSEE—MREMNSS, EXENIAPLEREER.

EREEB5RIMET

el
Bl

TERERAEEES N cREBNRETLE. ERTSZEEMEFPEMMEEREARNEE,
EPHPH, = REEMN 2 RU"EMAgloalE ARSI . HNTFE2REE, FALENIERBEEFFHEH
DRI (WREHF) , MAREFEE.

ZENERASSTENE®APE —ENER, WE—ITREPEXNEE, XPTEMNEREME
EFHMERAREX P RBERNN R IMHEERMNRZARBEE. eESEHF R TRET
ih, SERTRBMBERTRZE

FENERSRAEEAGEANRLE? BFETTEERETEZN, RS TERTHS
Mg?
MEFRMEER, TUEEETHE.

XNTAEERENEE, WRFENRER, ARLENGFH, 2RZXEFE PR Nbari
B, ERMBEEPOEFE—IRASbarEZE, HNNMAXSHE?

SFeREE, ZENDR#ZE—_zend_executor_globalsZE#, Z45#F Aisymbol_tablezi 22 F
ek, HPRETENREASEFINETE. BF, RFEENRNGEZERBANSE
active_symbol_table Rk {rFRHBELE. HEREFEMEFEHARENTERN, ZEFi<fEsymbol_tableF#iT
W, BEE, MREFEITTFENRED, ZendAZRBHERSEX KHactive_symbol_table, &
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N ERERYactive_symbol_table2 MEXIIMIZ A, H I SEINAYE AT Iz

BRERE, MRBNMAAN— P RBETNETE, ZEFER_zend_execute_datask g F LAY
op_array (S E¥HHEHSERERNop_array) HITHRRFRBEENER, CHEHRNT:

struct zend execute data {
struct zend op *opline;
zend function state function state;
zend function *fbc; /* Function Being Called */
zend class entry *called scope;
zend op array *op array;
zval *object;
union temp variable *Ts;
zval ***CVs;
HashTable *symbol table;
struct zend execute data *prev _execute data;
zval *old error reporting;
zend bool nested;
zval **original return value;
zend class entry *current scope;
zend class entry *current called scope;
zval *current this;
zval *current object;
struct zend op *call opline;

R PR RHLEEFMEMTE_zend_execute_datafsymbol_tabledr, TEHITHATREHop_arrayhy,
4 Fzend_executor_globalsH fi*active_symbol_table£ 35 24 8]_zend_execute_datad #y
*symbol_table. MltkRt, EHABEEFHIsymbol_tableR& HINTE L HTAactive_symbol_tabled1, Hfthig
HHNTEURAISHKE, BRETEMEREMEX fﬂllﬁ_t;l%a—hﬁ’] HRBRIEE
Zend/zend_vm_execute.h X1 E X Hiexecute B H—B TR, W T RIRES:

zend vm_enter:
/* Initialize execute data */

execute data = (zend execute data *)zend vm stack alloc(
sizeof (zend execute data) +
sizeof (zval**) * op array->last var * (EG(active symbol table) 2 1 : 2) +

sizeof (temp variable) * op array->T TSRMLS CC);

EX (symbol table) = EG(active symbol table) ;
EX (prev_execute data) = EG(current execute data);
EG (current execute data) - execute data;

Fred, ZENEREEEARBNAFSRRIIAN, TEMENEREEERBATERN, FEL
ﬁﬁ%globahﬁ’jﬂiHﬂ?a“?ﬂ[ﬁ”ﬁﬂ ARSI Ay "active_symbol_tabledr, BIZEEBMEE#RME. (XTgloalfyif
MR, WT—/\H)

HEPHPRYERH, EXREELI, ENEARRIEW{Akzend_execute_datafyFE:
B, EMIIEZ:
#define EX(element) execute_data->elementO

globaliZ 4]

globaliFAINIEAREX £ REE, FIMMREERBATEEF/IERBANEENFLENglobalE
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BRENX . THEMIEBEBRBEFEDHT.
1. RLERRAT
&% Zend/zend_language_scanner.IXX {4, 2 globalk#F. FATATUKBN N TRED:

<ST_IN SCRIPTING> {
T GLOBAL;
}

2. EEBT

FIREBTRE, 3518 Ttoken, LEATIEITIXMtoken, FHfi1ZEZend/zend_language_parser.ySC
B HEHEIRBIT:

\ T GLOBAL global var list

global var list:

global var list global var { zend do fetch global variable (&$3, NULL,
ZEND FETCH GLOBAL LOCK TSRMLS CC); }
\ global var { zend do fetch global variable (&$1, NULL,

ZEND FETCH GLOBAL LOCK TSRMLS CC); }

’

FEREHR$3EIEglobal_var (R EEyacchiEE, AIEFyacc AT E. )

M EBERRBAIAVEIE, NTFeRETEMERIERRZzend_do_fetch_global _variablesk$, &K1t
R A SLI £ Zend/zend_compile.c 3 1o

void zend do fetch global variable (znode *varname, const znode
*static_assignment, int fetch type TSRMLS DC)
{

opline->opcode = ZEND FETCH W; /* the default mode must be Write,
since fetch simple variable() is used to define function arguments */

opline->result.op type = IS VAR;

opline->result.u.EA.type = 0O;

opline->result.u.var = get temporary variable (CG(active op array));

opline->opl = *varname;

SET UNUSED (opline->o0op2) ;

opline->op2.u.EA.type = fetch type;

result = opline->result;

fetch simple variable(&lval, varname, 0 TSRMLS CC); /* Relies on the
fact that the default fetch is BP VAR W */

zend_do_assign_ref(NULL, &lval, &result TSRMLS CC);
CG(active op array)->opcodes[CG(active op array) -
>last-1] .result.u.EA.type |= EXT TYPE UNUSED;
}
7% JRE =/

T ENREHIAT opcode ZEND_FETCH_WS5h, 41177 zend_do_assign_refiR %1,
zend_do_assign_refR#ISEIIN T :
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void zend do assign ref (znode *result, const znode *lvar, const znode *rvar
TSRMLS DC) /* {{{ */
{

zend op *opline

opline get next op(CG(active op array) TSRMLS CC)
opline->opcode ZEND ASSIGN REF

(result) {
opline->result.op type IS VAR
opline->result.u.EA.type 0
opline->result.u.var
get temporary variable (CG(active op array))
result opline->result

} {
/* SET UNUSED (opline->result); */

opline->result.u.EA.type EXT TYPE UNUSED
}
opline->opl lvar
opline->op2 rvar

M_ETEHIzend_do_fetch_global_variable %1 f1zend_do_assign_refl MM AINEL, FH
globalF— 12 REER, HMITTAPS#RIE, ZEND_FETCH_WHIZEND_ASSIGN_REF.

3. R FMITH AR A
1B TZEND_FETCH_WHIREHIT. MRBAEIRNIATAFIE:

e ZEND_FETCH_W =83
e Op->opl.op_type =4
e Op->0p2.0p_type =0

it E&/EEAN T AEREPREIN:

zend opcode handlers[opcode 25 zend vm decode[op->opl.op type] 5
zend vm decode [op->op2.0p type]]

&, &EEAZEND_FETCH_W_SPEC_CV_HANDLERZ®%#i. B}

static int ZEND FASTCALL
ZEND FETCH W_SPEC_CV_HANDLER (ZEND OPCODE HANDLER ARGS)

{
zend fetch var address helper SPEC CV(BP VAR W
ZEND OPCODE HANDLER ARGS PASSTHRU)

}
#£zend_fetch_var_address_helper_SPEC_CVHiF AN TR IKEF S E

target symbol table zend get target symbol table(opline, EX(Ts), type
varname TSRMLS CC)

#£zend_get_target_symbol_table R ZHFISEI AN T :
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static inline HashTable *zend get target symbol table(const zend op *opline,
const temp variable *Ts, int type, const zval *variable TSRMLS DC)
{

(opline->op2.u.EA.type) {

. %,\ ﬁg
ZEND FETCH GLOBAL:
ZEND FETCH GLOBAL LOCK:

GEG (symbol table) ;
break;

A - -
}

NULL;
}

ERTEIEESTERES, BFERASHE ZEND FETCH_GLOBAL_LOCK, F2iW EFx. il
BEY&EG(symbol_table);f1{E. Xt R BLTENEMNLE.

N 2 E A globalfy T 2.

BT BIERE R

PHPRBERAEMWIITIES,

AEEMETHRNEENATPHPHEEMERE— 1 BNZVALNF S
B, ZVALER TLTENRMMEFMHERTENE. PHPHRNZERHFEZEAMNEIELRIEN, ATUAT
EREERRENEIE, PHPREL BMEIRELEERERM: RAME L.

a2 Bl AE i

Fe X R AR N BN EER, EEAFEEFRPERE, HHEEIEE BIERAIEEE
. EPHPH, BR{ILEBIMNERERE:

1. EEMNTEMERE

AEPHPH, HEENZENMERIEIR KGR

| = nrax

RELNHIRX, BRHNEZERN—FTTH, =T
BINBAEIURE, MIRARREZTENT . FEEMENRED, TENLERDARTHER
E, AENBERERABENEIERERE.

temn, HB—PFRHELENBERELTEN, TEX
ZEURETARENTE, KNZEERE M TFRHHELENTE. FBRAE:

Sstring =

Sinteger = 10;
Sstring

Sinteger;

LEREE, HJPITRE=

TE=ITREE, $stringT2RREME—IEET. BIVLDY BAIUERE=
IR ERENHERBERERNEE, BRIIMENZEXI Nzend_assign_to_variable®#i. X7t
AIEA/NT e RFEEN B

T, BIXNMBIFREGRN—MEE, EREEHIEEEESstringlIZVALE
SEHIEEH s MSinteger T EFEMAIEET, FHiESintegerfIS| FITEUINT o X MRIEFEARFT L E T $string®
ENAE, MEBNZEANTNHIIRKENEIER. XFREMEGMET, HRE E—HEEF.

2. EERERWNTEMMERE BNBHEMRARBEEREF - PREXANERMEL —IXE,
FIEEHNUREPLE 7RISR, MR NEPHPIES

, EHERZMESFHEERL
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7, XRERMNEMABRX LEARIREFE M. XFRBEERN D ARmAER:

o RAXMRIELAE—HIELE IMEANEAA LENERTEMNRALRER —MER, R2
N AEER T REXNIZHEER.

o RIAXKRIELANEMEERE XMERNREELRLAEREANESEFNITELRRF, HR
BhtmE L2 EEEiTHREIEESR.

BT R MEBHHR RS B

<?php
$a 10
Sb

echo $Sa Sb

LEGITFHRFHFEERREUFEBSEIREREE AL, SaXBRHERE, SOEXEBEFHHERE, X
B0 EFERX(BNMERNFRHRLET . BEAIBELAEERLE AR ENRIELTXH, %
R ARMRIE"+" . BENENRBEERGAMFENREER. THIHUAFFREERENGIRBRR
AR HY S

RIS 1T R RHE R 7 BB M E R E 2@ 1Y Zend/zend_operators.c3X 4 N a1 T R EH 1T

ZEND API int concat function(zval *result, zval *opl, zval *op2 TSRMLS DC) /*
{({{ */
{

zval opl copy, op2 copy

int use copyl 0, use copy2 0

(Z_TYPE P (opl) IS STRING) {
zend make printable zval (opl opl copy use copyl)

(Z_TYPE P (op2) IS STRING) {
zend make printable zval (op2 Oop2_copy use copy2)

AAEHNRFRHEFENB P REBNRAZ2FRFERNE, WiEAzend_make_printable_zval& %1
AR E G # 9 printable_zval" Ui 2 F /4 F .

ZEND API void zend make printable zval (zval *expr, zval *expr copy, int
use copy)

{
(Z_TYPE P(expr)==IS STRING) {
use copy 0

(Z_TYPE P(expr)) {

IS _NULL
Z STRLEN P (expr copy) 0

Z_STRVAL_P (expr_copy) = STR_EMPTY ALLOC ()
break

IS_BOOL

(2 LVAL P(expr)) {
Z STRLEN P (expr copy) 1
7Z STRVAL P (expr copy) estrndup ( 1)
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} {
Z STRLEN P (expr copy)
Z_ STRVAL P (expr copy)

0;
STR_EMPTY_ALLOC();

}

break;
IS RESOURCE:

IS ARRAY:
Z STRLEN P (expr copy)
Z_ STRVAL P (expr copy)
break;

IS _OBJECT:

sizeof ( ) - 1;
estrndup ( , Z_STRLEN P (expr copy))

IS DOUBLE:
“exXpr copy = *expr;
zval copy ctor (expr copy) ;
zend locale sprintf double (expr copy ZEND FILE LINE CC);
break;

“exXpr copy = *expr;

zval copy ctor (expr copy) ;
convert to string(expr copy);
break;

}
Z_TYPE_P (expr_copy) = IS_STRING;
*use copy = 1;

P RHRFEAFANLERARRERFMNFRFERE, FIMBOOLEANHEREOMI, HHERZ
BHRRIRMArrayE %, EKORMEUNEREEIRDIREY, BERFRFEHNTREENERAERHEB
R, AREXTEZNE, REXKFESE—MER, XPMERPIBIELEDEBEDIREXNEIESR
B, SPTREREN, MRBAEERENERLE, NEERTERMENEIERAERT

BB AR (G HI J B AR R)

HARANETRRALEER, ERNNEBREIEES/NONFERXFERR, XFRT AR ERT
BESTER IR —#, WEBEMZAHEZ BNER. YBNE2—EFEEMUBLENTERN, AL
FRRFNEIER A, IHEERENEESHEESITE. EPHPHAEFI B ZMMCHAIES
f&:

<?php
Sdouble = 20.10;
echo (int) $double;

PHP AR s 7R RI5E IR B!

e (int), (integer) 44 A
bool), (boolean) ¥t A7/REE!
float), (double) ¥&# 9% m 2K A0

(
(
(
(string) ¥ AFFFER
(
(
(

array) ¥ A E2H
object) Hi AXTER
unset) ¥£3#agNULL
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f£Zend/zend_operators.cHSEIN T ¥4 X e B FRE B R SCT R #convert_to_*RFIRE, EEBIT
BEXLRBENT, XEHIRERERER FE PRI R D DHunsetZE B

ZEND API void convert to null(zval *op) /* {{{ */

{
(Z_TYPE P (op) IS OBJECT) {
(2 OBJ HT P(op)->cast object) {
zval *org
TSRMLS FETCH ()

ALLOC_ZVAL (org)
org op
(Z_OBJ HT P(op)->cast object (org, op, IS NULL TSRMLS CC)
SUCCESS) {
zval dtor (org)

}
op org
FREE ZVAL (org)

}

zval dtor (op)
Z_TYPE P(op) = IS NULL

EHANULLIEE R, NESHTHRE, REBFEIEREIRAIS_NULLEIR . fJRERESITE
(unset)$aflunset($a)XAEBEREXRR, HILHEEXR, BIEEHTESafIRE T HANULL, XHE—
PMREPTL, MEESREXNTERN, BHEHEREAZEERAREET .

BT LERIFIMECESRE, £HEIESPHEENZINEFEHIEER, PHPRE—MRAPHPH &
AOSREIE AR, PHPRIAOEY BHIREL T B 1NH M T Esettype() LA Kgettype() F57E, BIERATLARIASHY
AT EREIERE, gettype()FTENZREEZEMEIELE, Ttext/standard/type.c3 fHH X Elsettype
HYSEELIRAD:

PHP FUNCTION (settype)
{

zval var

char *type

int type len 0

(zend parse parameters (ZEND NUM ARGS () TSRMLS CC var type
type len) FAILURE) {

}
(!strcasecmp (type )) |
convert to long(*var)

} (!strcasecmp (type )) |
convert to long(*var)

} (!strcasecmp (type )) |
convert to double (*var)

} (!strcasecmp (type )) { /* deprecated */
convert to double (*var)

} (!strcasecmp (type )) |
convert to string(*var)

} (!strcasecmp (type )) |

convert to array(*var)
} (!strcasecmp (type )) o
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convert to object (*var);

} (!strcasecmp (type, )) |
convert to boolean (*var);

} (!strcasecmp (type, )) |
convert to boolean (*var);

} (!strcasecmp (type, )) |
convert to null (*var) ;

} (!strcasecmp (type, )) o

php error docref (NULL TSRMLS CC, E WARNING,

RETURN FALSE;

t {
php error docref (NULL TSRMLS CC, E WARNING, ) ;
RETURN FALSE;

}
RETVAL TRUE;

X MEEPHPR & AGRF R AL EX N EE, MEXPRGREN—IMRELEZEFE, BEMER
MBS NRBEMLERHELE, TESEANETRFIEAEHR, REMBIIFAXLRNMERITE, XM
B T A958 H S BV B IR e AR L L2 —HE Y.

EI\TT NE

EaSRIEFEEY, BEFNEEREFESXNITENEREETR—RIFHEATNMR. HEPHP
BEBEF, TEINTCEEEMEN—RIEBENHR. BRERTE, SHENITENMEFERTR—
RYEFRERTHMR.

AEX—ER, BNEERTTPHPLINAMEL, BE, MENXEE, #AREFENLENT
W, BRILZHN, EBARTHEPHPSZ FEABRIERIER, TEERBIAL BN,

T—EEIREZPHPY F R A AISS I o
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R FE X HI

MR M BEZRNN ERTHRBER. ENMUXEERREEXNEE, TEERFE

AT PR F A R A R R R B R R

function foo(Sarg 1
echo

s$arg 2
return
}

., Sarg n) {
Sretval

BB PHP KRIBERRI AR S HER BN, EE6Y

AT RSBl A SRR EX .

PR R 3

BREAIZE E M o
EPHP3 b, RN AEREAZBIENX . M PHP 4 MIARBAEXFNEE. BRIERHK

PHP BRZ trfE R R M. WMIEA1E L Acount. strpos. |mplode—ff ’55(, X LR 2 ArofE R X
ENEFERIOET BRIZHA; WENEE BTINisset. empty. evalF iR,
9o

A-LERUFTENRENPHPY RIZR—E&RIZFI B

MRz HIES &
=0 /Aﬁﬁﬁ @?ﬁ%ﬁ‘é@r EBEr
o R A LI fEext/standardy BB R H.
EE &R

ANFNN—RREHFATFTEZANCEE
T RBEEHE FThRE

, TEPHP 5.3LHT,
o FRBRREHZ

1451_u ilﬁllﬂﬁ’ﬂﬁﬂ, FR ﬁﬂﬁﬂ]ﬁh
o {FHcreate_functionflEE

& 3L
RIFRINREE

R ERZN

>

EPHP5.3LLE, 1% 7 —Ni%%--Closure. fESLI] _EPHP 5.3 X E &K
TREH

PHP T8RN Z. 1
#, HEBFERHAPITE
i

fi /9 Closure Xt 5 " Static B 14" R LA, KT UASLHBAVEE A AT
XEWEMR—
o FRItLZ 5

AR, RAMEIEE

EHNAR,

NMEEXEARES, PHP SR ESTENERZHE
AR AT LI EERE, REERS.

— P EBREMNE LG
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Sfunc = ;
Sfunc ( ) 5

TERBIEATIESE® (echo%:

TEBITEFR R FREMEPHPHREMASIIL, REBPIABEN, RBEPWIEH, SHIEEUARERE
B,

ﬁ
Io]

—T REHI ARG

HEPHPH, RBEBCHERLE, BNEEATAULHEMEANIIT, REREAREERE. £
PHPEUERB AR LA I, PHPRAZE RIS NI A

#define ZEND INTERNAL FUNCTION 1
#define ZEND USER FUNCTION 2
#define ZEND OVERLOADED FUNCTION 3
#define ZEND EVAL CODE 4
#define ZEND OVERLOADED FUNCTION TEMPORARY 5

HAWZEND USER_FUNCTIONZ B &%, ZEND_INTERNAL_FUNCTIONZNBRIE . Wt
ZIRPHPRE R &R EM R EX RS R F.

1. PE#(ZEND_USER_FUNCTION)
APBEXRHZIFEE ARREME, MTENRE, EXT—THPBEXNRE:

<?php

function tipi( S$Sname ) {
Sreturn = . Sname;
echo Sreturn;
return Sreturn;

?>

XNRGIF, STEEXERBENT —1NSH, FEESH! —EHEHFMREERE . M FEF
AIEHRBNEARRESR: ZTHER. AJUMESHE. BERE. 3R, BERHRAEZHTLEE, 7
A—EBXMNAREE, FEPHPHIXH A, EMERBEREXAGRE, PHPRZBSEHIRIRENULL.

B <10 TEPNERESS TR, ZEERITERET, SBETREEERET
_zend_execute_dataH:

struct zend execute data {
. BB AT
zend function state function state;
zend function *fbec; /* Function Being Called */
. BB AT
}i
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EREFYREHNETIES, function_stateth £ 1THIIR1L, function_state EHE NI HAL :

typedef struct zend function state {
zend function *function
void arguments

} zend function state

**argumentsE— MBI RS ENTEE, MEREAEARZ N EF#HTF functiond, *functionEd—1
zend_functionZ5#fk, EHRAGFEETHARPEBEXRHN—IER, ENERSEHEXEN:

B

typedef union zend function ({
zend uchar type /* MUST be the first element of this struct! */

struct {
zend uchar type /* never used */
char *function name
zend class entry *scope
zend uint fn flags

union zend function *prototype
zend uint num args
zend uint required num args
zend arg info *arg info
zend bool pass rest by reference
unsigned char return reference

} common

zend op array Op array
zend internal function internal function
} zend function

zend_functionf & fJop_array 2 fig T iZRE P T ERNERIE, SRBEFARE, ZERSBXA
op_arrayffopline— &KX HIT, FHERENREERE. MVLDY BHEEMXTRENEET
B, REMNEXFHTES AN, — PREALUEA— MM IETEITMFER.

2. &R % #(ZEND_INTERNAL_FUNCTION)

ZEND_INTERNAL_FUNCTIONZ # 2B BsFEZend/PHPRZIRHAY, H“C/C++"HREN, AR
BERITHIRE. T AR RBNEN:

typedef struct zend internal function {
/* Common elements */
zend uchar type
char * function name
zend class entry *scope
zend uint fn flags
union zend function *prototype
zend uint num args
zend uint required num args
zend arg info *arg info
zend bool pass rest by reference
unsigned char return reference
/* END of common elements */

volid (*handler) (INTERNAL FUNCTION PARAMETERS)
struct zend module entry *module
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} zend internal function;

RELNRIEREERRYALE, ZESBHSIMHANY BRHR, REFERHBfunction_entry R #5EA
S — 1R (module->functions), £ — zend_internal_functionZ5#y, FHi§HtypeiRE N
ZEND_INTERNAL_FUNCTION, i ‘M*?F’ﬁﬁ)\é)%ﬂ'\]m%ﬁé(HashTableéiﬂ) ; REURE LI ERL
Zend/zend_APl.c3C A #J zend_register_functionsiX £y, RS T AR R L, A IREMTTE,
BIEILEEART .

NEBR BN S AP B EX R BEREAREN, F—LETE,

e HMATIE, handlerFEk. tNRZZEND_INTERNAL_FUNCTION, #BAZELIEAMA
zend_execute_internal, i@i¥zend_internal_function.handlersRH1TiIX M EE.. MR EEXHIH
HHEZAERPEMRE, REEE A ERIEIREZI AR T A B A,

o NEBRFELEMHFLZ T —TmoduleFE, RIFNBTWNER. FENT BEKZRTEH.

o typeFE, EHPBEXBREH, typeFEJLRLH, MAERIAHItypeFEIENTLFHNER R EL
HIX 43 o

PHP XHZXBRHEMIT S XRREMR—INEERZFAREES, PHP KSHELZEMNER ZME
#, FEFZEPITE. BRILZSN, XPAUBATEIRERERE, REEERS. SLEAEEREFNH
BB :

T E R ESfunc

Sfunc = -
Sfunc ( ) ¢

FEIT VLDSRE I B R 5 0o R D

function name: (null)
number of ops: 9
compiled vars: !0 = S$func
line # * op fetch ext return operands
2 0 > EXT STMT
1 ASSIGN L@,
3 2 EXT STMT
3 INIT FCALL BY NAME o
4 EXT FCALL BEGIN
5 SEND VAL
6 DO_FCALL BY NAME 1
7 EXT FCALL END
8 1

&R R #print_r
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print r( ) ¢

B30 VL DR B R4 5 0o 1R D

function name: (null)
number of ops: 6
compiled vars: none

line # * op fetch ext return operands
2 0 > EXT STMT
1 EXT FCALL BEGIN
2 SEND_VAL
3 DO FCALL 1
4 EXT_FCALL END
5 > 1

WNEEEZB, ZEHEAARNHERBEFEE X5, TERFHEDO_FCALL_BY_NAME, mRBEREL
£DO_FCALL. XEIEEBITHNMEZRET, MZend/zend_complie.cXXf4HHY
zend_do_end_function_callsRZ A EB R

(!is method && !is dynamic fcall && function name->op type==IS CONST) {
opline->opcode = ZEND DO FCALL;
opline->opl = *function name;
ZVAL LONG (&opline->op2.u.constant,
zend hash func(Z STRVAL (function name->u.constant), Z STRLEN (function name-
>u.constant) + 1));

} {
opline->opcode = ZEND DO FCALL BY NAME;
SET UNUSED (opline->opl) ;

MEREFRZE, HEATENSER, HERBZAFTFEEE, WEARNHERBA
ZEND_DO_FCALL. EEER N AZEND_DO_FCALL_BY_NAME. Z/METBERIENDIASRE, Hit
B2 Zend/zend_complie.cXXfFRJzend_do_pass_paramB#H. RESEIIEF EREHITIES
#9 ZEND_SEND_VAL_SPEC_CONST_HANDLER % Z ¥,

4.FE 2R

ERRHE—RXIFTEEERST, MXAUKEARNRESTERE, EZRETUSGENEISE
RBEAHMERE, XTEZRBNHFERESIFR <ENT [E RN HFE>>

BT RBNEX, ESRIREE

AEAREFLES, NMATHEFRE, MENNT, FNME—FEE: BFEEXNRETHERINR
R ANHEFBERENEX, RENSHEEMRENREE=1557. TERRIPRENE IS MIFH

/\ggo
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R EA E X
AEPHPH, FPERINEXMfunction < BFEFFi5. S TETREERE:

function foo ($var) {
echo Svar;

}

XE—MFEERNRY, EMEHNIEIEX PR, REE—128, RENATERERE
timt b AR ENS T ENE.

BRI — I MfunctionFF G . F{lIMfunctionFF AR EE X IR R Z IR
WiES

#£ Zend/zend_language_scanner.| F 13 220 T BT AV AG :

<ST_IN SCRIPTING> {
T_FUNCTION;
TR TRNE X 2functiont§ £ T_FUNCTIONFRIZ. EHRBUXMRCE, BI1FBIEESHT.
BES

£ Zend/zend_language_parser.y X 3K 2R A B B AEARC T

function:
T FUNCTION { $S$.u.opline num = CG(zend lineno); }

’

is reference:
/* empty */ { $$.op type = ZEND RETURN VAL; }
| { $$.0op_type = ZEND RETURN REF; }

’

unticked function declaration statement:
function is reference T STRING ({
zend do begin function declaration(&$1, &$3, 0, $2.op type, NULL TSRMLS CC); }
parameter list inner statement list {
zend do end function declaration(&$1l TSRMLS CC); }

3 B 7E function is_reference T_STRING, F:~functionx®=, 2&3|H, 3.

T_FUNCTIONARIE R R EMRFMFER, RrXe— 1R, MEZHIIEESX N REMEX
R, 8BS, REES.

R )R A

EEBTE, BRINEDHITHIFEL 9zend_do_begin_function_declaration. 7£
Zend/zend_complie.cXX KB ESLIMAN TR :

void zend do begin function declaration (znode *function token, znode
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function name
int is method, int return reference, znode *fn flags znode TSRMLS DC) /* {{{

*/
{

function token->u.op array CG(active op array)

lcname zend str tolower dup(name, name len)

orig interactive CG (interactive)

CG (interactive) 0

init op array(&op array, ZEND USER FUNCTION, INITIAL OP ARRAY SIZE
TSRMLS CC)

CG (interactive) orig interactive

(is_method) {

} {
zend op *opline = get next op(CG(active op array) TSRMLS CC)

opline->opcode ZEND DECLARE FUNCTION
opline->opl.op type IS CONST
build runtime defined function key(&opline->opl.u.constant, lcname
name len TSRMLS CC)
opline->opZ2.op type IS CONST
opline->op2.u.constant.type IS STRING
opline->op2.u.constant.value.str.val lcname
opline->op2.u.constant.value.str.len name len
Z SET REFCOUNT (opline->op2.u.constant, 1)
opline->extended value ZEND DECLARE FUNCTION
zend hash update (CG (function table), opline
opl.u.constant.value.str.val
opline->opl.u.constant.value.str.len op_array
sizeof (zend op array)
(void ) &CG(active op array))

}

}
ANV R4

A AT a3 A ZEND_DECLARE_FUNCTION , REX A E R IREHA K op_type. K
f1ar L3 2 jE R FB A $h 1T %9 ZEND_DECLARE_FUNCTION_SPEC_HANDLER.

EERPEREN, TUEIRES—TERELBNNG, RrERNEHRAERXSK
INBH.

AWIEXADSEI, FAVE—RNREG:

function T() {
echo 1

}

function t () {
echo 2

}

PITHRED, AIERFRE KRB TIREES:
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Fatal error: Cannot redeclare t() (previously declared in ...)

FARX FPHPRIETHZE — PR Z. RERPEZEETEE, XIPIEREMRHITHR? THHE
BNREF AP ERBIHTIRES TEXMETE,

AT E D

% Zend/zend_vm_execute.h 3% ZEND _DECLARE_FUNCTIONH [B){RAD 3 R BUF 1T R 25 -
ZEND_DECLARE_FUNCTION_SPEC_ HANDLER. [ter#xRIEART tk#hdo_bind_function. EHiFBKE
N

do bind function (EX(opline), EG(function table), 0);

X R F A EX (opline) Frfs [ B R 207 IR EG (function_table)d, M ERE & GFEMEE BT
RIRE, WRFENIKREE. EG(function_table) Sk ERHMITE P 2MHIRER, B TRERTMH
Fx. ERNLEHIE—HashTable, ErA#Edo_bind_function s % =13 T A & #5115 F AU = Hash Table 3% &
tKi%zend_hash_add

EHHSH

BI—/ NN AT
EXE, HBITKREE
ARWNT:

RENEX, REMEXRAZ—MHREZIMEIRBTIRNTRE, TR T REMN
REMSH. I—NTHEEAPEEXRENSHNATRBNSHMERD, F4H

\)

RREEXEHSH

E<<%_“’“£/J\w EAFRRH S>>, BTSRRI R BRI R T 547, i‘_E?ﬁ1l‘]7(£i;—/J\%
RIER —EEFEFMNNAE. ELSEES, EESTE, BRNMENTRENSERE
zend_do_receive_arg RECRSLIAY. LRI AN TSI BRBUT:

CG(active op array)->arg info = erealloc (CG(active op array)->arg info,
sizeof (zend arg info) * (CG(active op array)->num args));

cur arg info = &CG(active op array)->arg info[CG(active op array)->num args-1];

cur arg info->name = estrndup (varname->u.constant.value.str.val,
varname->u.constant.value.str.len) ;

cur_arg info->name len = varname->u.constant.value.str.len;

cur arg info->array type hint = 0;

cur arg info->allow null = 1;

cur arg info->pass by reference = pass by reference;

cur_arg info->class name = NULL;

cur_arg info->class name len = 0;

BINSHNERERBEA P ERENarg_infoF BHITHERERR . XBREfarg_infoFK.
arg_infoF BRI :

typedef struct zend arg info {
const char *name; J* BHHI SR/
zend uint name len; /* BHEFHHIKE/

const char *class name; /* & */
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zend uint class name len; /* EERKE*/

zend bool array type hint; /* HXEZIER */
zend bool allow null; /* EZAHFAINULL */

zend bool pass by reference; /* BESIFEE */

zend bool return reference;
int required num args;
} zend arg info;

SEMELZBMSHERENX S RIEY pass_by_referenceZ $7E4 B 7 81X FDHS LI
S8

SFSHNNE, PERBAEEarg_numsFERESXMIT **zend_do_receive_argxx B &< 1.
INTRA:

CG(active op array)->num argst+;
FH YRS ZES| ICG(active_op_array)->num_args-1 .20 TR AG:
cur arg info = &CG(active op array)->arg info[CG(active op array)->num args-1];

AEMD TR NRHEXNNSERE, XESHEEEN. MESKRSREFNARKINSH
S WRRN=SFEREIRE func_num_args #1 func_get_args. EEUATREEE. :FE
7t Zend\zend_builtin_functions.c XA EIX AP REAISEI. BT 1k Efunc_num_argssR {9k
M. HRBAT:

/* {{{ proto int func num args (void)

Get the number of arguments that were passed to the function */
ZEND FUNCTION (func_num args)
{

*

zend execute data *ex = EG(current execute data)->prev execute data;

(ex && ex->function state.arguments) {
RETURN LONG ( (long) (zend uintptr t)* (ex->function state.arguments));

} {
zend error (E WARNING,
);
RETURN LONG (-1) ;
}
}
7% B} =/

1 ex->function_state.argumentsf1E5R T, BIREIEAR, R Elex->function_state.arguments
B ERNE, SNEREIRFRE-1. XEHFEEN—SRZEG(current_execute_data). XML EFEMA
EYH u#hfﬁzf”_k BRI EE. R ENBZERE— M PITREFNEE, AT4AR? B EEIEA
EEHARBEHITH. REPEXSRESHECHTEREY. TRIABRNZ:

zend execute data *ex = EG(current execute data)->prev execute data;

function_state FZEWIFESRAEE —/ Do

T fRfunc_num_argsER RIS HE, func_get_argsEREISLHINIZMEE T, SIINEIRREE—H#
§, REREEREMNEKE, MXERET—MEIEMNEE. BEPEFREIZMex-
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>function_state.arguments#{k 5 HI £z .

MEREH RIS

A EFAFTEMESE AP BEX RN FSHMBXAT. TEINFEHER TR NS
SHM. UERBcount® B B, RSHLERIMREBUT:

/* {{{ proto int count (mixed var [, int mode])
Count the number of elements in a variable (usually an array) */
PHP FUNCTION (count)

{
zval *array;
long mode = COUNT NORMAL;

(zend parse parameters (ZEND NUM ARGS () TSRMLS CC, ,
&array, &mode) == FAILURE) {

’

%» ﬂéz

XEETHDRIE: —PERSEN N, —DEBTSHTIR.
WSHE

BSH N EEEITZEND_NUM_ARGS() &R EHM. HEXWNT:
#define ZEND NUM ARGS () (ht)

PHP3 fif FfYE % ARG_COUNT

ht:2 £ Zend/zend.h3 A E X A% INTERNAL_FUNCTION_PARAMETERS Aifght, #1T:

#define INTERNAL_FUNCTION_PARAMETERS int ht, zval *return_value,
zval **return value ptr, zval *this ptr, int return value used TSRMLS DC

miTSHIIER

PHP N &R ER $HFE BT S 30 U2 zend_parse_parameters. T A DUA KB L SE AR T
£, BEREELEBITSHNTEERE.

HEPWT:

ZEND API int zend parse parameters (int num args TSRMLS DC, char *type spec,
..)

o F—PSHnum_argsFRPFRRFBEZWNSE AN, HNEEFEHBZEND_NUM_ARGS() skakRxy
EANSHEZLES D,

o BZSHNIZEZR TSRMLS_CC -

o B=1S¥ type_spec B—MFHFEH, FARBERNAPEFEENENSHMER, BREOT
printf g ER PRI ME LU FRFE,
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o R THSHHMERNAREWPHPSEENZENTE .

zend_parse_parameters() ERETSHHNERN SRS EE R, XERMATARRI(1E 28
SEIFTHAEMNEENTE. EM—FirERBEMAIIERA BN —FRERE, ERTREREREES
A (LLUBA. NEMBRSE) ZEdHTER. MERIMMRITIZERE T S5 B EEREhE
HEIHEIR, BAXPRHFHSIRE SUCCESS, FMIRE FAILURE. I1IRIXARERGEEKEI MRS
BN ETRR BN SHER BN Y —E4HRE R,

B=ASHEENENSHBEEESIRA TR

|
d- WEEFREE

o s-FRE (LAREEFT)MEKE

b - #/RE

o - TR, RFFFE zval*

a- i, REFE zval®

o- ({EER) XNxR, REE zval*

e O- (Hclass entry I8ERIZEH) X%, RTFFE zval *
z - SEPREY zval*

BRTENSERE, F=NSHEAUESI TE X/, ENaXAT:

=

o |- RBFTHSHMBEAN LS. WRAFPEERERXESHE, BAXLERSHEVIALHKER
NI

o /- RIPSEBITREE SN R THSHIL SEPARATE_ZVAL_IF_NOT_REF() AR Riztix M5
BH—HEN, KRIEXLSHE—15IH.

o |- RIAF THSHAFHIEZEN NULL ((XATE a« o« O« rfizE L) « MEAHAZHKT—F
NULL &, NEEZSHNTEFSIEREN NULL.

ER B AR Bl {E

ERBEEH, — PRI E—RBEREE, BHEERREENER, H, XERHN
NN ZAE—LEES, RERE, HHFREXERHHNIROE, EpascalBsHEE— 1N EENXET
procedure . EPHPH, RKEEAREE, FFFHER, FRHreturniZAIAFHAIREFE BreturniE iR
[BINULL.

returniE fJ

HfFEAreturniZ AR, PHPARFBEXHREREIIEER BT E. KIBRMNEERBHIAR, X
return KEFHITRESWINEESTE, £HRAFERE. M Zend/zend_language_parser.ySCfFHA] LA
FIAE AR A EREEIEANZ zend_do_return 1.

void zend do return(znode *expr, int do end vparse TSRMLS DC) /* {{{ */
{

zend op *opline;

int start op number, end op number;
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(do_end vparse) {
(CG(active op array)->return reference
zend is function or method call (expr)) {
zend do_end variable parse(expr, BP VAR W, 0 TSRMLS CC);/* LPEEiR/H]
5IH */

} {
zend_do end variable parse(expr, BP VAR R, 0 TSRMLS CC);/* LLE#Z#]
LERE */

}
}

opline->opcode ZEND RETURN

(expr) {
opline->opl expr

(do_end vparse zend is function or method call (expr)) {
opline->extended value ZEND RETURNS FUNCTION

}
} {
opline->opl.op type IS CONST
INIT ZVAL (opline->opl.u.constant)
}

SET UNUSED (opline->op2)
}
/EFRE Y/

AR E1KAS 9 ZEND_RETURN. SE—PMREEHRIEEAIREE A ANRIAXR, HERHFRIK
AR IERE!, [NRE R IS_CONST. XERLITEMITHERBERIFERD. RERIEHHT
B, ZEND_RETURNH g mE<$1fT ZEND_RETURN_SPEC_CONST_HANDLER,
ZEND_RETURN_SPEC_TMP_HANDLERE;ZEND_RETURN_SPEC_TMP_HANDLER. iX=/ &t
ITREEARED, BIEN—LEIRNLE, XEFHIAZEND_RETURN_SPEC_CONST_HANDLER 4|
AR EOR EEABITIERE:

static int ZEND FASTCALL
ZEND RETURN SPEC CONST HANDLER (ZEND OPCODE HANDLER ARGS)
{

zend op *opline EX (opline)

zval *retval ptr

zval retval ptr ptr

(EG(active op array)->return reference ZEND RETURN REF) {

(IS _CONST IS CONST IS CONST IS TMP VAR) {
/* Not supposed to happen, but we'll allow it */
zend error (E_NOTICE
)
return by value

}
retval ptr ptr = NULL

(IS CONST IS VAR retval ptr ptr) {
zend error noreturn (E ERROR
)
}
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(IS _CONST IS VAR Z ISREF PP (retval ptr ptr)) {
(opline->extended value ZEND RETURNS FUNCTION
EX T (opline->opl.u.var) .var.fcall returned reference) {
} (EX T (opline->opl.u.var) .var.ptr ptr
EX T(opline->opl.u.var) .var.ptr) {
(IS _CONST IS VAR 0) {
/* undo the effect of get zval ptr ptr() */
PZVAL LOCK (*retval ptr ptr)

}
zend error (E NOTICE

return by value

(EG (return value ptr ptr)) {
SEPARATE ZVAL TO MAKE IS REF (retval ptr ptr)

Z ADDREF PP (retval ptr ptr)

(*EG (return value ptr ptr)) (*retval ptr ptr)

}
} {
return by value

retval ptr opline->opl.u.constant

(!EG (return value ptr ptr)) {
(IS CONST IS TMP VAR) {

} (10) { /* Not a temp var */
(IS CONST IS CONST
EG (active op array)->return reference ZEND RETURN REF
(PZVAL IS REF (retval ptr) Z REFCOUNT P (retval ptr) 0)) {

zval *ret

ALLOC ZVAL (ret)
INIT PZVAL COPY (ret, retval ptr)
zval copy ctor (ret)
EG (return value ptr ptr) ret
} {
EG (return value ptr ptr) retval ptr
Z ADDREF P (retval ptr)
}
} {

zval *ret
ALLOC_ZVAL (ret)

INIT PZVAL COPY (ret, retval ptr)
EG(return value ptr ptr) ret

zend leave helper SPEC (ZEND OPCODE HANDLER ARGS PASSTHRU)

S

R E IR E{E AR FH TR 65 1E *EG(return_value_ptr_ptr). ZERZIHMEREFZ|AREET X
5y, HEAEREMENEE, ERTENEERENTEMRONETT AENLE. fFreturmniiTRZ
B, ZER#Zi@idEzend_leave_helper SPECH, ERREFABFEANTESE. XWEZENZEDN
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LR ENULLRERERERZ —.

& BreturniE A1AY R

EPHPH, RETUEXMEE, RERBREEMERL. BENTREREENSEE, PHPRZS“E
RME—PNULLRBOAIREE. X NMEBIRREDRZEER P ERER#TH. E8 10 REFETEER
EEH TR zend_do_end_function_declaration, I FREHE—KIEQ:

zend do return (NULL, 0 TSRMLS CC);

ZEMEMRE, RNMEXFIEANEREZERENULL, X AreturniEd AR R AR EINULL
AR A BT #E

PR R HRYIR = {E

NEBERHHR O {EEH BT — 24 return_value EEZEMN. XNMNTERNBERHBHH—1S
£, 7EPHP_FUNCTIONERH T BIFREAMILER . XMSHERERE—INBLREFZEMN zval &
22, AR ERELEERRAFNEFITEEMmIFELRX return_value $147—T MAKE_STD_ZVAL &
5. ATHRBEHEMRHFTIRELER, WA TEEERFD zval BBRREEWHRG, ZEND 12#7
—RERGLREMERFXLERIE, XERGSLENMEBEFRIEE.

MEHEZREEERNR:

e RETURN_RESOURCE(resource) iR [E—P &Ko

e RETURN_BOOL(bool) % [E— N /R1E.

e RETURN_NULL() iRE—=1E.

e RETURN_LONG(long) iR Bl — /MK E %5,

e RETURN_DOUBLE(double) iR B — N IIERE Z Mo

o RETURN_STRING(string, duplicate) iR [El—F#&F&. duplicate FR"RIXNFREE(EH estrdup()
#HITE S

o RETURN_STRINGL(string, length, duplicate) iR E— M EKHFRFE. HAER RETURN_STRING
HE. XMREEERMEZZHFZ2H.

e RETURN_EMPTY_STRING() IRE— M= F/HFE.

e RETURN_FALSE iR [@— M /RIER-

e RETURN_TRUE R[E—/Nh/REE.

RERBIRE{ERNE:

o RETVAL_RESOURCE(resource) & EREENIEEMN— T EIE-

e RETVAL_BOOL(bool) i&ER E{E NEEN— 1 /RIE.

e RETVAL _NULL BEREENZE

e RETVAL_LONG(long) & ER E{EAIEEN— KB

o RETVAL_DOUBLE(double) 1&EiR E{E A EN—IHEE F R

e RETVAL_STRING(string, duplicate) % ER E{ENTEEH—FFE, duplicate B X[E
RETURN_STRING.
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o RETVAL_STRINGL(string, length, duplicate) i ERE{EANEEN— N EKNFRFE. HRE
RETVAL_STRING #HE. XM REEERMBEEZHFZEM.

e RETVAL_EMPTY_STRING & EREENE FRFE.

e RETVAL_FALSE & &R EE AH/RIER-

e RETVAL_TRUE i&ERE{ENH/REE.

MR FEROMBGIANN RIXFENE R KB NEE, BRFELIBE array_init() 0
object_init(), tHALAFEFHMENAE hash REIE ZFHRIE return_value. HFIXERFFEE R —LIHH)\
FIZRFAME, FTAXNEIFEE T HENAE.

%?V\H@ §§(E|’]return _valuefE 2 WATR{E4*EG(return_value_ptr_ptr), REH97E A2 T
B, 1 F3 T

E=T REBYEBINIT

HIH/NT R RN BRTALSENER, BREEBETNA, BRESELAKERNE? NE
REMAAEXERHEEAN BT AT —HE? TERHTAREEAMHITHERE.

ER 2R i A

RBRARARE-LEANESR, LWMRBNER, SHUARRENEX (BHEREZRBRZEARIT
M), MBMARENABERE, EXT—PREBPMNERTHNERERMEZXPRBEUTALAET, UK
ARARRRAEE T HASE, URREEEARITN. BEXNTZend5 BRI, SHREEGIRAINXHE
RE“BE phplR A, T’MI‘]%%NRELE&EUE? BERIT. FANTIERMATRN/NEIFHR:

<?php
function foo () {
echo
}
foo () ;
2>

THEHEIISEE—TEXN N opcodes:

function name: (null)
line # * op fetch ext return operands
DO _FCALL 0
NOP
1
function name: foo
line # * op fetch ext return operands
4 0 ECHO
5 1 > null

TEREERT —E&TEERNRopcodes, TJLAEEHUITH R EER 5 Hlopcodes i B 37 B Sk Y, IX
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R FREAPITHIEE, TEAMNBSSFEAENR. TWE, ROEE SRR X fooRk AR LEm. AR
foofJOPCODEZ“DO_FCALL®, DO_FCALL#{TEREEFIRIER, ZE<TEfunction_table FiR#E K1 %
(WNBTFTIA, XEAREZETstr_tolowerfI4h 32, FTRAPHPRIER I B2 K/NEARERK) EHRREWEX, W
RAEE, NFRE“Call to undefined function xxx()"HISEIREE,; MREFEE, #IREZEEzend_functionO
Z£migs, REBIIfunction.typeBIERFIKT R EZ AFBREEZ AP EXHERE, BA
zend_execute_internal (zend_internal_function.handler) (& E# 18 Fzend_execute RHITIX R EL
B&Mzend_op_array.

ER BHTHRAT

OIS I sE = AR T _Emopcodes B iR F 418 F B BT 1E A X iR #UE X FREBH " function name:",
HIAPEXRHRHTEEMEANMITHEX S, EARRLEE, EXREHHphpida5&EEsNIphp
BAHEARE . REEASHERANXF, EFERTHENTE. XMUTHRE REZNFITERETE
RITEAS. AREEE, RBEANEXHNETEERBEINETEZEZEFAN, &Zﬂlm o B4, R
PATHIRE, #HARBEINHREEELNEREN. EREHTRER, XENBEEEHSWER, £
BANEFRENHITTE.

WEBRHHIHITS HAREARE. HRPREZRphpiEA—FF“BE Kop_lineARI—op_array,
M AEBER AN Z FCKEEHM, RARITHEHECENE, FUANEEAM. U TENET:

[php]
<?php
Sfoo = 'test';
print r($foo);
>

3t Rz fopcodesth 1R & & :

line # * op fetch ext return operands
2 0o > ASSIGN 10,
3 1 SEND_ VAR Ho
2 DO_FCALL 1
4 3 1

AILUEE, AR HJopcodesHt, MWFBEREIFIFA Rk IEE 2HADO_FCALLRIE TR, MERRME
SLERYzend_do_fcall_common_helper_SPEC()H, NIXZE A ATBREGHIT T T, WREAIBREL,
NE A— LK HIEE

((zend internal function *) EX(function state).function)->handler (opline-
>extended value, EX T(opline->result.u.var) .var.ptr,
EX (function state) .function->common .return reference?&EX T (opline-

>result.u.var) .var.ptr:NULL, EX(object), RETURN VALUE USED (opline) TSRMLS CC) ;

XFh A R ER R F 2 fEzend_execute_internal BER B EX B R T MIEMmEZend/zend.c
I{fFE’]zend startupeR # 4,
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zend execute internal = NULL;

IR ET FR SEAR R (B INULL. T2 {17if (Izend_execute_internal) HItrAy £ /32, FrRAFRA12HITH
EBRKAIAR. B4, XEEKMNARIIKZMTAR? UENE AN count®E 6. fF<<fE—T i
AT E>>H, FAVRER R ENEEEFR B—Mhandlerfs s @ IR EFH ZBE AR AIBEX
FICERH. XL B EERYIIA LR AT R A R EpI 2 X INEk ZIEG(function_table) . EiFAIRF:

php module startup --> php register extensions -->
zend register internal module
--> zend register module ex --> zend register functions

zend register functions (NULL, module->functions, NULL, module->type TSRMLS CC)

fEstandard¥ B . modulefIEX A :

zend module entry basic functions module = { /* {{{ */
STANDARD MODULE HEADER EX,
NULL,

standard deps,

’ /* extension name */
basic functions, /* function list */

/) ERE

M EBEHRBEBETIEYE, module->functionsZ#&[Mbasic_functions. fEbasic_functions.cXX{FH &
basic_functionsfiE X o

const zend function entry basic functions|[] { /* {{{ */
) B
PHP FE (count,
arginfo_ count)
LR
}
#define PHP FE ZEND FE
#define ZEND FE (name, arg info) ZEND FENTRY (name,

ZEND FN (name), arg info, 0)

#define ZEND FN (name) zif ##name

#define ZEND FENTRY (zend name, name, arg info, flags) { #zend name, name,

arg info, (zend uint) (sizeof(arg;infb)/sizeof(struct _zend arg info)-1), flags

Fr

A

Z& FEMRAE, countE i E1E AR R Hzif_count, 1BE I EREFTIMGE R 21T 2 Fcount.
A AR R B Bnamel A2 — NIt E F I fEzend_function_entryZ5 #4428 . XJFzend_function_entryHy
51

typedef struct zend function entry {
const char *fname;
void (*handler) (INTERNAL FUNCTION PARAMETERS) ;
const struct zend arg info *arg info;
zend uint num args;
zend uint flags;
} zend function entry;
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£ ItR Nhandler. XWFEIAENITAZBREE FIFMTIE. HIEAERITH SRS ERZIX KA

XF A PEX IR EL, fEzend_do_fcall_common_helper_SPEC()ER#H
(EX (function state) .function->type == ZEND USER FUNCTION | |

X (function state) .function->common. scope) {
should change scope = 1;

EX (current this) = EG(This);

EX (current scope) = EG(scope);

EX(current called scope) = EG(called scope) ;

EG(This) = EX(object) ;

EG (scope) = (EX(function state).function->type == ZEND USER FUNCTION | |
'EX (object)) ? EX(function state).function->common.scope : NULL;

EG(called scope) = EX(called scope);

}

SUREG T HIThis, scopeFEREFREK (XEEFASHRESILMNEEFNEE) - ElkzE, X
TRHARBEXMERE, BFsikiEzend_executeEETexecuteH ERENRERAMZIRE, T2E
EHITREE X Bop_array:

(zend execute == execute && !EG(exception)) {
EX(call opline) = opline;
ZEND VM ENTER () ;

} {
zend execute (EG (active op array) TSRMLS CC);

MmfEZend/zend.c3CfFHIzend_startupR 4, 2i§zend_executel{E N :
zend execute = execute;

M FRE, BFaERE; HEBR, BFS1AHexecute T Ik K&+ 4 R Hopcodes.
execute B & EJ_ ErfEi44 EMzend_op_array$4H, DLAR

ret = EX(opline)->handler (execute data TSRMLS CC)

A Mopcode I F ¥, Mexecute_dataftexecute B F RN B RAEHSR TEE, X2
N EREAIBITINR -

FNT ERZRHRAE

EXRHEREES PHIUNLERE, RELIUELspiEEH, MMERZNBEESHABBEINI
Bt T, BHBIEALEER ZMJavascriptbd % C#, PHPHE 5. SZLJ?!Z“EIES'ZHE% A¥, C++HIFAR
HEC+OXMFFIATIFT »

EZRHE—RAETEREFRRR, MXAUEEBNRES AR, ERRFAUUFTENEISE
Fisa BtbeRE, HELNEAZIENBHERE.

i €(Closure)
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REERRE, RAEARIFALT, HAERAEMFE (Lexical Closure) W& R, E5/A7TEBBREERN
RE, XMRNANEHZERNIX IR —RFE, BEEFT RENMEE—#, RUAEHRAIA
ARBRBAMEHEMBRSIBAEAMANSEE. £—EESFH, ERBNEXS—PRBMRE, DRI
BB AESMNBRBNEE, WARFERE. EEfTIMBREN, — P HEREKT .

XMAMEZRBREZHER, EXXERNMTAENHRS, XAURERAREZES TIUEZRHHN
A & e 2 AR B

{# Fcreate_function()li&" E &" &K

BIEIRZIPHPS.3F A A A E R IFE ZERE, WEXBARESEMIEEERELT, AAE I EH
A AR E ZR B create_functionB#, FEFMEAIUAEZNIXAN R EEPHP4.AFMPHPSHFE T,
EPNEEFBEEMREENE BEEARRER, HWIT:

<?php

Sarray = array(l, 2, 3, 4);
array walk(Sarray, create function (

’ ))

XERBREFHAPFNER AL, SRUEREZNES. BATAXREEIENE B ERE,
BEEEXDRHEAEREE, XPMRERE—NF/FER, BERNTUAGTEXFEAR - REC
<?php
function a() {
echo

}

Sa =

Sa (

~

FAHE SR I B8 R AR st FT LUK X AR 7 20, BIan:

<?php
function do something($callback) {

# ...

Scallback () ;

IXFERRRE LI fE R #do_something () B 1T 5 X < 58 F$callbackis BRI ¥ [@Fcreate_functioneR
BHAUREE: REORE— M —NFFRRE, DIMERAIENREIFALSE. X ARIX & HH 22
SHOBT — MR, MEXTRBEEEMEN, BRER, EXXHIFAEERN. RE2UET 1 2R
ME—AREmE .

<?php
Sfunc

create function('', ) ¢


http://cn2.php.net/create_function
http://www.php.net/array
http://www.php.net/array_walk
http://www.php.net/create_function
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echo $func; // lambda 1

Sfunc () ; // Function created dynamic
s$my func = g

Smy _func(); // PFEXTEHE

lambda 1(); // PHFHEXTELH

TEXERBNETERIFIER, create_functionfiEIX A M, FEEERHMBZFRINEMT, X7k
BETIFERT, phpREARIEXDEREZEEFBE—R? lambda_1&&RBE—MRE BRI, W
KRB EX =DM flambda_1HIRETR? X B REHIREIFRFESZlambda_2, EEEIER AT &
SRBEEEXMRBEESFENELTGENREE, BUWMRHHEcreate_functionZ f5 & X — M i
lambda_1HR#LEAFR? XEMENRBEEEXWEA T, XHENIARBETERFNTGE, Ebr
FIMRFEMEXT ZAlambda_1HRHHETRSLIHKFAENEEAN . XRETESEARER? FENRE
FIEIE 2P TR TIX N E, SEpr EFHRBEX & Alambda_1HIE .

2R FH 18lambda_1#Fcreate_functioniR B flambda_1H A2 —HM1? EASIXFFR? PR AE
WHREITREEEZIER, REZITRE, RAZK(EechofH &L Tlambda_1, M {IAlambda_1
ERIMNECEAR. H1EEFEMdebug zval dumpREREEIE.

<?php
sfunc = create function('', ) ¢

$my7func7name = g
debug zval dump ($func) ; /, t
debug zval dump ($my func name); // string(8

BHXRTE, MIMKERARLT—#, KEL—, FAURIMABRNRHERERAEEN, BIER
HiEEBcreate_function B 2 F IR &M 7 L+ AME, ZSCIL:
$PHP_SRC/Zend/zend_builtin_functions.c

#define LAMBDA TEMP FUNCNAME " lambda func"

ZEND FUNCTION (create function)
{

= a2t
function name = (char *) emalloc (sizeof ( ) +MAX LENGTH OF LONG) ;
function name[0] = g /) <-—— XE

{
function name length = 1 + sprintf (function name + 1, /

++EG (lambda_ count)) ;

} (zend hash add(EG(function table), function name,
function name length+l, &new function, sizeof (zend function), NULL)==FAILURE);

zend hash del (EG(function table), LAMBDA TEMP FUNCNAME,
sizeof (LAMBDA TEMP FUNCNAME) ) ;

RETURN STRINGL (function name, function name length, 0);
}

ZRBEEX T —PERBZE, AREETHET, ERREENE—IFRENTOEREEF
7, REERBRPEXRZSELEXTREIERY, NRELETUERTNRLEZ, F—IFHAET
FMEX GRS, XHERPREPRITEEXHEIHFNRE T, XHORAFES B HRAEE
T, XUEEMEITNHCET, ETRIXMEFRNREZE, RINESKTEELUARZX DR,
REFNERBZRM—PNEFARALT, chr() BB UABRNERIFNFRFEH, BIAEIH SRR &
T iBE A T I s E E):
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<?php

$my func chr (0)
smy func(); // Hello

XFOIE"E BRI A —Lehr e
ERELAYE X

mESFRFESSevally, XM EHTERIIEERE,
1X S R F AN

B
BRECREARX S, TELIMFABRIR.

HIEME &R

FEPHP5.35| AMIAXZINREH, BRT ERREILE—MFIHESHH: Frsl AR __invoke FE 4177 %K.

__invoke B X1 AL

Eiﬁ\F*Z]TE*t%QUﬂFﬁE@Hﬁiﬂﬁ%:25——/FiﬁéﬁﬁéﬁﬁééiiﬂﬁﬁﬁE@Hﬁﬂ%, MRNREXT __invoke LT3 7%
WEADRBBEA, XMCH+ARRERFERFLEM, BRI T EIX LM

<?php
class Callme {

public function _ invoke (Sphone num) {
echo

}
}

Scall = new Callme () ;
Scall (13810688888); // "Hello: 13810688888

[ &R B SEEL

uﬁfwTHﬁ%WﬁuWﬂ%MHm,u%MT REABZEIEPHPSLIE BB TTAT , PHPHE
ERRHHN SR XTSI . B RRIE—T:

<?php
Sfunc = function() {
echo

}

echo gettype ($func) ;
echo get class($func);

FEXREZRFHLAZR—MEBRIEME . #BJavascriptfIEZEXE BREBAERTERAET .,
PHPth & Fi flJavascriptZ R PRYIEEREX, EZRFAUMELR —1TE, AAEZRHHESTE—PE
L, PRt EFNERESEMA, TEJavascriptf A LUE— M E ZREMEL— XN RNEME, Hlun:

a

{1}


http://www.php.net/chr
http://www.php.net/manual/en/language.oop5.magic.php#language.oop5.magic.invoke
http://www.php.net/manual/en/language.oop5.magic.php
http://www.php.net/echo
http://www.php.net/echo
http://www.php.net/echo
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http://www.php.net/echo
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a.call = 0 | ( )7}
a.call(); // alert called

XftJavascriptPRER, EEPHPHXHFARALL, LNRNBEMHEFZREEARN, XHEH
ReSEEIHEPEXMTE, EPHPHEMZMEXMN G EZSUAEEN, XZ2HPHPHIZERRE
RER, HRPHPERXTHEEAIAKEAR, FEMRAPARATIHNER, XIHNERERSR
ERSEI—LLEINRE T . BRIBESSUXFNIRBER AN FASMN—IELTGE _cal(), EFEA
SEIN R B 2R = A1 ST AR

1 B9 fE

PHP{z A€ (Closure) RELIE ZR L, EBERRBERRNNINRENIAEE 2R BATRHN — LR
MR ABHR, ERREAEEXHNENRTZEMIERESINMEEFTEE RN THIEERSLH:

<?php

Sname = .

Sfunc = function() use ($Sname) {
echo

}

Sfunc(); // Hello TIPI Team

X PMuselBEAIERREFM, SHEHEMJIavascripttbigsk, FTXtNIZZEPHP-CorelZ&EEA1E
MRE., EAMJavascriptffEAEARE, PHPERHBAEXHWEERIARZEBTLE, ME
Javascriptf IR, BT EXEXHAFZBHEE, PHPEZSFHREN T EIHMETERRTTELE
TEERABRNNETE, SROUAUREMNEERENHE, TEXHENTIESHBEME R MERERANE
] o

EMEALBRERE, MRFEP O LEEAEANZENFTZERuselBAREAR, XHNEES
®, WEBIXE, HSLALUERuseskLH 2K globaliE AR .

EZRBESMITHRZESETEE LEEREANEE, XUEXEEE ARBPHRZBHER
FEBCHRTE, BIamTrBEF:

<?php
function getCounter () {
$i = 0;
function () use($i) { // XEYRIEFHG | FHEATE: use (651)
echo ++51;

}

Scounter = getCounter () ;
Scounter (); // 1
Scounter (); // 1

FJavascriptf R~ [E, XEFIXREFFARFEZEFESITERE, FHAPHPEEIENHNAAEZALE
TEHAERZREY, NRFEXTLIETENENTEBISIANANZE. A LESKREEERE
1, 2m=&l, 1.
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] 1R LI

BIERIIEZRHZELACRIUA, INERNABEEAB(R)REAZIIUN. ERARMEE
R TREEETERINEEERS, HENIIMEESPHP _SRC/Zend/zend_closure.c. E &
XN RO BE L@ ClosureSLH, M TE ZEEAFH O E CIEZE 2R BT EHIE?

Blanan T X B A

<?php

$i=100

Scounter function ()
C;

use (51) {
debug zval dump (51)

i

}
Scounter ()

BIIVLDREE X R RIFMT AR opcode T

S php -dvld.active=1 closure.php

vars: !0 = $i, !1 = Scounter
# * op fetch ext return operands
0o > ASSIGN 10, 100
1 ZEND DECLARE LAMBDA FUNCTION '$00%7Bclosure
2 ASSIGN (i, ~1
3 INIT FCALL BY NAME '
4 DO_FCALL BY NAME 0
5 > RETURN 1
function name: {closure}
number of ops: 5
compiled vars: !0 = $i
line # * op fetch ext return operands
3 o > FETCH R static S0 it
1 ASSIGN 10, S0
4 2 SEND_VAR 10
3 DO_FCALL 1
'debug zval dump'
5 4 > RETURN null

TEREEREETT —EEXNEE, MEET, METES, FEEHT
ZEND_DECLARE_LAMBDA FUNCTION, ﬁﬁﬁflljé*ﬁ?éﬁ’\]opcode?ﬂﬁ/\ﬁﬂpﬁﬁ XBERELHITH,
iX~opcode i 4b I8 ek # i F$PHP_SRC/Zend/zend_vm_execute.hH:

static int ZEND FASTCALL
ZEND DECLARE LAMBDA FUNCTION SPEC CONST CONST HANDLER (ZEND OPCODE HANDLER ARGS)
{

zend op *opline EX (opline)

zend function *op array

(zend hash quick find(EG(function table), Z STRVAL (opline
opl.u.constant), Z STRLEN (opline->opl.u.constant), Z LVAL(opline
op2.u.constant) (void *) &op arra

V) FATLURE
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op array->type ZEND USER FUNCTION) {
zend error noreturn (E ERROR

)
}

zend create closure (¢EX T (opline->result.u.var).tmp var, op array
TSRMLS CC)

ZEND VM NEXT OPCODE ()

Z R FUE T zend_create_closure() RECR SIE—MHABXN KR, BENREEENT
$PHP_SRC/Zend/zend_closures.ctizend_create_closure() & &R i 7 L+ 4 o

ZEND API void zend create closure(zval *res, zend function *func TSRMLS DC)
{

zend closure *closure

object init ex(res, zend ce closure)

closure (zend closure *)zend object store get object (res TSRMLS CC)
closure—>func func
(closure—>func.type ZEND USER FUNCTION) {

(closure->func.op array.static variables) {
HashTable *static variables closure
func.op array.static variables

ALLOC HASHTABLE (closure->func.op array.static variables)
zend hash init (closure->func.op array.static variables
zend hash num elements(static variables), NULL, ZVAL PTR DTOR, O0)

zend hash apply with arguments(static variables TSRMLS CC
(apply func args t)zval copy static var, 1, closure
func.op array.static variables)
}
(*closure->func.op array.refcount)

closure—>func.common. scope NULL

N _EERRASE R BT, 4k %2E FHzval_copy_static_var() BREAISLEL:

static int zval copy static var(zval p TSRMLS DC, int num args, va list args
zend hash key *key) /* {{{ */

{
HashTable *target va arg(args, HashTable*)

zend bool is ref

(z_TYPE PP(p) & (IS _LEXICAL VAR|IS LEXICAL REF)) ({
is_ref = Z TYPE PP(p) & IS _LEXICAL REF

(!EG(active symbol table)) {
zend rebuild symbol table (TSRMLS C)
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/) HIRGETTEAEZ AR AIX T FE
1f (zend hash quick find(EG(active symbol table), key->arKey, key-
>nKeyLength, key->h, (void **) &p) == FAILURE) {
if (is_ref) {
zval *tmp;

/) HIRESIHEE, NEE—1ENEE—VHEESRBEXZIFAZEEH

TTERIE

ALLOC_INIT_ZVAL(tmp);

Z_SET ISREF P (tmp);

zend hash quick add(EG(active symbol table), key->arKey, key-
>nKeyLength, key->h, &tmp, sizeof (zval*), (void**)é&p);

} else {
/) JIRTESIHUZF X EEN A
p = &EG(uninitialized zval ptr);
zend error (E NOTICE, , key->arKey) ;

}
else {
/) WMRFHEXTEE, NREEEESIH, XNWEEHT5/HEELER
if (is_ref) {
SEPARATE ZVAL TO MAKE IS REF (p);
} else if (Z ISREF PP (p)) {
SEPARATE ZVAL(p) ;
}
}
}
1f (zend hash quick add(target, key->arKey, key->nKeylength, key->h, p,
sizeof (zval*), NULL) == SUCCESS) {
Z_ADDREF_PP(p);

}
return ZEND HASH APPLY KEEP;

AR — D EIEREEEAzend_hash_apply_with_arguments() &%, &RiEEFEIhash&kH
MEZ EEXNREHTAE, MX PR EuseiZAEXNEEEMEL X E ZRHMEFST
B, XHEZRFFEEHOEuselITET -

BRET MG

ARMEBNAMENTE, AT EPHPH, BMEOESHAENBIN, FMRAREXRELF
B MEMENSNET, RYEETEROETBENER, FERENSHIERS, MPAEX
HIRSA EIEZE S RE Mop_arrayfS R, DUBEEBMITHR RIS A RRIBHIT, MABEE
P IBERNEN, WBESREZNERRX P ERNCIARMIE, DREEAERTEA
o R B T RO C o

BEERMNNMAT RBEEXUREESHHAENEBKI, 23R T NERREF B FREM AR E ST
W, UREBEHAEARENERBESEAFFRERDERDN. SHEETME, RBEREAPITH? X
MEEZ/INEENENART, HEREBEENETPHPS.3FHSIAME ZRBEFIER EMNAFBEINR .

7
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ERE XEMEITR

EEXNRE—MREEEL, ERNRIENEFNERRT, BEFMEEHRKER, NRRESERF
MERM. RIEEMAT R

BRRZESMBIFEAXNRERE, BRANKRNRE—MEX, ALXMMEKNEZES REEE
XFH, ARIRZEZSHXDEXEANESHNEELATR, HACES BREBSHITEIXNREE.

EEXNRNEFRITHES:

1. K. ARRGKEYNHR. BEXEXTEVNEBENFETZHNIE. B—REBEEIR, HF=2
Fr B X & RIEE = R R AP E BclassiX MR #AISER . fBluNJavascriptit N2 E T2,
Javascriptd 925 (Function)tt B E X RFME. XMENMET BEXN R R E—MHRETER.

2. Wk WRERPEG. NRIEAMEM.

3. FiE. FERREXNRAUMAIENSE.

4. dRAEME. GRZERMEMKL, FEARILESESRHMENTANE. BEXNREXILHFRH—H
Ro EREZNBEHXRHTA—EEREKLR. tE—ERF LIIRBHER.

5. M. MR HEMESIINE MR, WO BN

MBATEEMPHPF R, RINREBIINRRE: BARERY, FRHERIERY, XHRIEREE
Fo XERFERNEMAPHPHEM, WEPHPEHAMIFNEAONERE. HETRF— MRS

bl

*, A FESRACH BARARIR B

HENRITERRE, ERAXTNFEESHFROBAENEDNRMES, LTFUHEIEFERFR
ML IR, BENRIEES SBRN TR ERET .

PHPRLZ AN, MPHPAREFHASIFHE AN R iz, EPHPANE RN RIZFRAKNTE. MPHPS5
2, PHPSIATHBINRIEE (Object Model) , EINTHZHFIFE, SFEHOES. MKREMfinalZk. O
ETE BARATE. 8O NREEMERIRNE. HERTHALHBHPHPS.3MAR, FXEENREE
WINTasE. EREASYE (Late Static Binding) WAKIEN T AW MEAR T % callStatic() #
__invoke().

PHPRIXRZH S| AEEN, BIXRETMEMRENNIZZIZSIA (reference) ZiEH, MAZE
QPSEN: DA

X—ERMNMEEN SRR, SWEIPHPHAISE, SFEENEXMIIR. #0O. WREUALSHEMEX
MITEES. WRMeBZEF. REZIMSMEFERNANEES, KRRMRNSTH, NSk
A, DREEINENEREFRHLEF A BN T ER.

BSBARE BT KM
E—T KRGS

AENREEPRNNREBE AR RIHTH. BEPHPRIRZEASLIANRE? EMAEFHS
RAREEREARNRE? %K. HEMESESXNZEASLZIAIE?
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RE G

BABNERELEN 4. XEAPEXHN—MRREIERE, EEUKERPREREGHMEEYMH
. ANRNEAUEBREANRIES. XOAUEEE—MESENEN, EREFES T
&, WEM. 78 UEBESN—EMERF.

KRB, PHPREKLPHPY RIIRIISLI B AR, BRILAH A A BPHPREDHITE
Xo HRBNERSRENBENBZEX.

AL, FfEMclassKBFHITEN, FHERR, XBZTUREFIFPHPREFTNZT. EXZ
FHERE—NRES, BEHISXRNLE, SEEMAANEN, XLEBMHENRIRESHMER, HERIH
APHPHSTFMBIRERRE, Al BENREAS, BERNFEAKRELZE. BRTENEMN, EA9STHRH
MEERAEAMNRE, IEREENRNTHINMER, HRINAREZSINZHRENTEZ, BER
TFRE AR TTEAS R R R E . BRRBIRAED:

class ParentClass {

}

interface Ifce {
public function iMethod() ;
}

final class Tipi extends ParentClass implements Ifce {
public static $sa = .
const CA = :

public function  constrct() {

}

public function iMethod () {
}

private function access() {

}

public static function access () {

}

XEEXT—1REParentClass, — 1 Hlfce, —FETipi. FELKHERXEParentClass, SEIE:
Hlfce, FEB—1MESTESsa, —PREE CA, — 1M 2HF%E, — M REFEM—1 22BN Z.
XL EZend S| AR IASEIMAN? KNG E. KATERNMFEEN? LIRS, EBSKREW
FRICHI?

Bit, RINBBEXENATFHEEN

struct zend class entry {
char type;
char *name;
zend uint name length;
struct zend class entry *parent;
int refcount;
zend bool constants updated;

zend uint ce flags;


http://www.php.net/static
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HashTable function table
HashTable default properties
HashTable properties info
HashTable default static members
HashTable *static members

HashTable constants table
struct zend function entry *builtin functions

union zend function *constructor
union zend function *destructor
union zend function *clone

/* BARTE */

union zend function * get
union zend function * set
union zend function * unset
union zend function * isset
union zend function * call
union zend function * tostring

union zend function *serialize func
union zend function *unserialize func
zend class iterator funcs iterator funcs

/* KO */

zend object value (*create object) (zend class entry *class type TSRMLS DC)

zend object iterator *(*get iterator) (zend class entry *ce, zval *object
intby ref TSRMLS DC)

/* REHRIEO */
int (*interface gets implemented) (zend class entry *iface
zend class entry *class type TSRMLS DC)

/* I EERETEE */
int (*serialize) (zval *object, unsignedchar**buffer, zend uint *buf len
zend serialize data *data TSRMLS DC)
int (*unserialize) (zval object, zend class entry *ce
constunsignedchar*buf
zend uint buf len, zend unserialize data *data TSRMLS DC)

zend class_entry **interfaces
zend uint num interfaces

char *filename

zend uint line start

zend uint line end

char *doc_ comment

zend uint doc comment len

struct zend module entry *module

B EEXMEBNHBY TR, NI XERFHIENBERPHPRIBENZPRIRI;. WRS1HR:
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ZFEZ ParentClass

FER & . » Ifcei®zOl Tipik
15t A /S
name %% ParentClass lfce Tipi
type K7 2 2 2
parent RE =T T ParentClass2&
refcount %Iﬁﬁ 1 1 2
T
EM
ce flagsl . 0 144 524352
el
=
o function_name=__construct
| type=2 | fn_flags=84480
e function_name=iMethod |
. RE « function_name=iMethod type=2 | fn_flags=658000
function_table = ,
LIE S | type=2 | fn_flags=2580 e function_name=_access |
type=2 | fn_flags=665600
e function_name=access |
type=2 | fn_flags=2570
0 N
interfaces =z T lfcefiz O B2 O£ 91
3k
T
filenameO Cff /ftipi.php Hipi.php fipi.php
Hotk
EKFF
line_start #R7T 15 18 22
54
KL
line_end RiT 16 20 38
54

KNEHHR, typeBMFLE, BFIFCHIT2. AN —TENEX, BHIENHAFAEXNEME
RHENBNR D ZREEX N EHERN:

#define ZEND INTERNAL CLASS 1
#define ZEND USER CLASS 2

MFREMED, #EREFEEstruct _zend_class_entryEHfEm . XFRREOMZUENTERE
i, MEME—HH, FEERERSRIENESERENAENLIE. EMMNR AT EERERBEEE
HEHRF, MEARTENEMERE. WELEXHH union _zend_function *constructor; & X Fi2 2
HEEEARTE, ERMRHEPEAFEETREND, HESENMNTEEDRART . EVIHEKE, XL
BART A I E AINULL.
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P EXZPUclasskEF A, #£Zend/zend_language_scanner.I3XfEH, #FclassXt N AtokenH
T_CLASS. #RiEllttoken, #£Zend/zend_language_parser.y>XfEm, 2| 4iFmERERE:

unticked class declaration statement:
class_entry type T STRING extends from
{ zend do begin class declaration(&$1l, &$2, &$3 TSRMLS CC); }
implements list

class statement list
{ zend do_end class declaration (&$1, &$2 TSRMLS CC); }
| interface entry T STRING
{ zend do begin class declaration(&$1, &$2, NULL TSRMLS CC); }
interface extends list

class statement list
{ zend do end class declaration(&$1l, &$2 TSRMLS CC); }

class_entry type:
T CLASS { $S.u.opline num = CG(zend lineno); $$.u.EA.type = 0;
}
\ T ABSTRACT T CLASS { $$.u.opline num = CG(zend lineno); $$.u.EA.type =
ZEND ACC_EXPLICIT ABSTRACT CLASS; }
\ T FINAL T CLASS { $$.u.opline num = CG(zend lineno); $$.u.EA.type =
ZEND ACC_FINAL CLASS; }

’

L EHiclass_entry_typelE ZIn B TEIEEZ DT B R A =Fh2E R . EHE(T_CLASS), iz
(T_ABSTRACT T_CLASS)#final2$(T_FINAL T_CLASS ). 153> BIXt Rz g9 B A% A J:0

o EHZ(T_CLASS) Xf N Atype=0
o HMZEZ(T_ABSTRACT T_CLASS) X} Krtype=ZEND_ACC_EXPLICIT_ABSTRACT_CLASS
e finalZ&(T_FINAL T_CLASS) X} Ktype=ZEND_ACC_FINAL_CLASSO

BT EE =M, RKIEAZHE HINHMEERE Mabstract XTI MR I :

o R MabstractXFEFHIIMERZ, B NAItype=ZEND_ACC_IMPLICIT_ABSTRACT_CLASS. H
F#classEiE % Habstract X BT, EFEESITNIFRBESITERXE— M %L, BEHFEH
WEHRFZE, ERECEMEN AR ARBEMR G ESMREFHBERTEESHRTEN, &F
XN B F RS R A,

e ¥, Htype=ZEND_ACC_INTERFACE. #AXEHIKX 2 fEinterface K BFMTESIRE, 1L
interface_entry:Xf N A97E A4 A5

XA M A Zend/zend_complie. hSXEFREX T :

#define ZEND ACC IMPLICIT ABSTRACT CLASS 0x10
#define ZEND ACC EXPLICIT ABSTRACT CLASS 0x20
#define ZEND ACC FINAL CLASS 0x40
#define ZEND ACC INTERFACE 0x80

BAENO, AEXERBEX, FEEEFEEERBENO.

EEBT TR AT LUHE — P RR R LT Rfinal2t, HEME, XHEED. EXERIFAATO
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zend_do_begin_class_declarationf1zend_do_end_class_declaratione® %1, MIXEPREEANS

¥, zend_do_begin_class_declaration R ¥ R IER 7, KL FIFRE,
zend_do_end_class_declaration#§ Ak &b 3242 O FE ) B ES 1X > ki ##£Zend/zend_complie.c3C
AR AR B ELSE T

ftzend_do_begin_class_declarationd, HEESXNEANEZE—1EE, F—H/NE, XA
AREBZARXR D RNHRE, TR

<?php
class TIPI {
}

class tipi {

}

IZ{TIT 2 FIR%E: Fatal error: Cannot redeclare class tipi. X/ MEIR S FEIE T4 AL 8 AR AD R fil
%o WHIRAHFIMEIZE R E P ER DA RAIEAT. % T 28/ RFRAFI T 21833 T_STRING token,
EIEEABTE AT, EEXRERIEEZE—IFHFEHE. BRULZH—LXEF, WTHRE:

class self {

}

1517, FEF£E7~: Fatal error: Cannot use 'self' as class name as it is reserved in...

PLERIAEIR TR HIHT £ X7 zend_do_begin_class_declaration &%y, Sselfx@F—+, ©TF
parent, staticFMXBEFHHAMED -G, HAXPDREHTRE, BRINSBIEFPERNFTER
W7 : ZEND_DECLARE_CLASS . I, MRF(NZSFANIBEMNIE, WAERPENRIEH:
ZEND_DECLARE_INHERITED_CLASS.

RIEE R ERTE, F{1#EZend/zend_vm_execute.h> {4 F$k B E 3t & AT R L
ZEND_DECLARE_CLASS_SPEC_HANDLER. X/ &#0E131EMH do_bind_class EREUKFILENAZE]
EG(class_table) « fEARMEIFIRMEN, LHEIZEREHFE, WREE, WARMEK, wBBENzATHE
FNREEFRHER, AEXMMEREF BN ERASERH.

XN BN S RIEFEstruct _zend_class_entry £k, XL BANEFEIEES LIRS
HITX 9. IRAHEERET, KPXKZE, HFERIERNERERTIEMNEWD.

T—HHN—EEEXMESNRALEMR AT A,

¢
7
o
=

BT RHRRTERTE

L=/, BRAMTBT ENEMMBIRERE, M, RNFET XNEHEED, BOMRESFRE
MEMA X EANT, BRITNBEIRATEFMRR G E. BE, RNE—T, H4ARHATE,
ARBRATTE

KN RZEBHAPHPHAR ER— 1 EE, AZXEXEMABRTENE, HERAXEZEZATD
EHN. XPRRTELHRARRENE, ERIUSTHASTEBMMNMER, 7 FRMEIR X SRS
o
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KM R EAEPHPHR AR L2 — PR, REXPMRBALNTEHFE, SUREE—DNETEADRH
BER—DSEBITTR, FEAERXLETE LM ET RANEES KRR TTAZI LT LAEIT AR H
&, ALAARSEIEMITH.

il

AEZENATEE, TURLTEBZLAREXEEZRTEHR, UBEREE, ZEAREXHERENEH
#rp, MBEHREE. RRATEREXHEXET, FNRRATTELTFE—ER. WT—ELHPHPRED
i, EXT 1K, HEEXPEE-THRAZE.

class Tipi {
public $var;

}

KNEBEPHPAZHPNFE LT XBNELE LI BNAL T . AE, RNEBWLENRRAZEN
FiER. BROBMNFTEEEDNOXNZE, BNHEEREENA? SR, IXARBIRE, HEX DK
REEZBANEKIIE, KFXNRNBERIRBANTEERERN/NTEFEN TR,

HIMNAVLDY REFU LRBAERMN R EREN, BNLM, HFREBEXNPEREHL. XEHE
ARRTEEREFNELEIME T XNERP, BEMNITERMTA? KRATETMHEER?

BOME—/NTHE, EHRFRENFIRRZFESAMzend_do_begin_class_declarationtf %, IR %L
Rk HENERERS, EHEEENRRTE. HIARFA: [zend_do_begin_class_declaration]
--> [zend_initialize_class_data] --> [zend_hash_init_ex]

zend hash init ex(&ce->default properties, 0, NULL, zval ptr dtor func,
persistent hashes, 0);

NENHREBZRFHEHashTabled, AL, HEHERVIAE L Mzend_hash_init_exi& Hkit

,—

1To

EFEREMNETIR L T LMWK RTEFRENHashTable, ~ FNREFNH AT EFPRN, ERIF
Ff zend_do_declare_property. R E LM ERRATERAFH—LLIFR

e BMORAANEAMRTE
e MRAREBFRAEMREN
o TEEFHARK R E Hfinalld
o« THEEEFHREM

MRELEMPHPREBHRREXF, BRZERE A NfinalXEy: O

class Tipi {
public final Svar;

}

BITIEF R4S Fatal error: Cannot declare property Tipi::$var final, fhe final modifier is allowedO
only for methods and classes in .. iIX“~&1% Hzend_do_declare_property ek £ 4 :
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(access type & ZEND ACC FINAL) {
zend error (E_COMPILE ERROR,

CG(active class entry)->name, var name-—
>u.constant.value.str.val) ;

}
AEXERERBOBZE, RBEHTRRAZENIELERE.

ALLOC ZVAL (property) ;

(value) {
*property = value->u.constant;

} {
INIT PZVAL (property) ;
Z TYPE P (property) = IS NULL;

HEYRAEREY, BFRASRANT, MRXIHATEBFVHRANEE, WESEEERERZE
M, BUFIIALZVAL, FEEETIZE FIS_NULL, EFREERRKE, BFEIiER
zend_declare_property_ex REGILN R L ERMEIFEER L EMWH .

U EARRATENVRECFEMRATENTRE, ENNRATEREHNSFMEIZEMN
default_properties FE. EHRNIEFRNAPIIEHR, AJRESBAAE EEAATNXESRE, B2R(TESE
Figet_class_vars()ERECREERR AT E. IREORE HZEERIABMAER R R<EREH, XEEN
JCEIA varname => value X FHE. ELIZORBUAT:

(zend lookup class(class name, class name len, &pce TSRMLS CC) == FAILURE) {
RE TURN_FAL SE;
} {

array init (return value) ;

zend update class constants (*pce TSRMLS CC);

add class vars(*pce, & (*pce)->default properties, return value TSRMLS CC) ;
add class vars (*pce, CE STATIC MEMBERS (*pce), return value TSRMLS CC) ;

B StiAzend_lookup_classi#E 3K % Aclass_namefIk, FHEMELpceTE. XNERMITRE
Bz OE—"HashTablefi & F#izend_hash_quick_find, ©£&#EG(class_table). ¥R EEH 70
£, MREFENEERE. IRAEE, WEZHMESAAENME, WRAUENME, Wik
FERE. MRAFEEKEIZE, MREFALSE. MRKEITE, NYHRLREIMESE, EHENHFSRAT
B, AMENRATEFREMEE. XEHNENBSHRATEE —NEHTNERE, KFXNIER]
ETEEXTHSHATERHAELNA.

RS B1EE

il

KNBESHRRATEZMAIALAN, SIBTXNE, RitEt T E. EPHPHEEHH,
EARGRESTEEMELEHN default_static_members FEH .
AE, XTEMDEEBYRZAR, XUERERERTENES. —PHPR

SHERRE

0
b

i
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class Tipi {
public static S$var = 10;
}

Tipi::Svar;

EXE—IMEBRNE, ENEE—MRANHSEESvar. BEVLDY BREEHRAEMM P EAMAE:

function name: (null)
number of ops: 6
compiled vars: !0 Svar
line # * op fetch ext return operands
2 0 EXT STMT
1 NOP
6 2 EXT STMT
3 ZEND FETCH CLASS 01
4 FETCH R static member
5 1
branch: # 0, line: 2= 6; sop: 0, eop: 5
path #1: 0,

Class Tipi: [no user functions]

XEE A B R BRSNS Tipi:$var, X RIARAN K, ESRENEEXRBEZAXR. RENENAE
MVLDAERMAE, FATATLAAEPHPRES: Tipiz$var; £MAFEREEFEZEND_FETCH_CLASSHI
FETCH_R. XBEAZ—1THISTENAR, ERENERTHENHENRE, F4ARER? REBMNR
ﬁ‘-— HRMBAA—DEMNBSELE, AREERIXNE, REFRBMXPMENEE. MPHPFEERE,

X2 AT EHFEREHIAH T zend_do_fetch_static_memberi&%y, MR P IERT
zend_do_fetch_classg&#l, MME4MZEND_FETCH_CLASSH a3, TEEr R AHITERE N
ZEND_FETCH_CLASS_SPEC_CONST_HANDLER. IltK#< 18 zend_fetch_classiR %l

(Zend/zend_execute_APl.c) . Tmzend_fetch_classik# &t <18 zend_lookup_class_ex &%
BEE, XEENERGT .

KEITE, BENZREESHLANBSHRTE, HEZFANREN:
zend_std_get_static_property. XEHFEZNSEHLE )y ZEND_FETCH_STATIC_MEMBER. X/
R R EEM static_members FEEHERXNNNERE. MESHKIISMBIE—F, HiT
zend_update_class_constantsii#, MMEFUENFERSHRLTE, HEFRENRS1FR:
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EGH

static members?

AT
i
itk
static_member
5
L ROES=E-di)
ﬁ¥§§EE R‘Mmﬂu]t static membe
| rmsTHE
¥
NEL S IE L
& & e
FELEL [ 855 .30
LB ER AR
| AIEB AL R

¥
14 m 31 Al 2 1
i ESIES iy EES

,/,IZm:stants updated=1
B O

k J

B5.1 ST EEIRIZR

R 7%
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AT EMAR LR E—FRE, FIAREFEEMERNERRE—, Fi#fEzend_functionf514
mp. WF—NERENRATTE, ER-MHashTableIEIRE M EM T % M zend_functionZ5#{E&.  FOET
ERRRTE—H, ERFPRRR A ENETIEHzend _initialize_class_datasik, #iakT BN TE
FFRATERHashTable. FERAFINMREEX —PMHRAFE, HAWT:

class Tipi({
public function t () {
echo 1;

}

BREGOEGRERT, —MHRATENERRBZ N, MBZBRITHIARANRE—F (FB2
zend_do_begin_function_declarationi&%y) , ERHEFARANSHE—LARE, F=12%is_method, &
RFENWMERN, RREEARAFTZENEE. EXPMRPBPSE-RENEIFHE, tmEEOhR
REEAABMRAT E. BFXMH—BREB:

interface Ifce {
private function method() ;

}

MR HFEIRTT, IBFSEE: Fatal error: Access type for interface method Ifce::method() must be
omitted in X B AB%T R Flzend_do_begin_function_declaration & ¥ P EIREE, WT:

(is method) {
(CG (active class entry)->ce flags & ZEND ACC INTERFACE) {

((Z LVAL(fn flags znode->u.constant)
@~ (ZEND_ACC_STZ—\TIC \ ZEND_ACC_PUBLIC) )) |
zend error (E COMPILE ERROR,

4

CG(active class entry)->name, function name-
>u.constant.value.str.val) ;

}
Z LVAL(fn flags znode->u.constant) |[= ZEND ACC ABSTRACT; /* propagates

to the rest of the parser */

}
fn flags = Z LVAL(fn flags znode->u.constant); /* must be done *after* the

above check */

} {
fn flags = 0;

}
HHIRFHIETE, BRFRTEEERNMNEIZEEHfunction_talbeFE, HltZE, XEHETHRFR

Wo LEAEOMN—LEARTETEMEENELT, TEEHIZE Astatic, #__call(). __callStatic()-
_get()F. MREEOFREBTHISHZE, WTEXW—1EO:

interface ifce {
public static function  get();

}

FIBITXERAS, <8 RWarning: Warning: The magic method __get() must have public

visibility and cannot be static in
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X E& 4R M fEzend_do_begin_function_declaratione& £ H X N fUBERS A0 :

(CG(active class entry)->ce flags & ZEND ACC INTERFACE) {
((name len == sizeof (ZEND CALL FUNC NAME)-1) && (!memcmp (lcname,
ZEND CALL FUNC NAME, sizeof (ZEND CALL FUNC NAME)-1))) ({
(fn_flags & ((ZEND ACC_PPP MASK | ZEND ACC STATIC)
ZEND_ACC_PUBLIC)) {
zend error (E WARNING,
D

R, WTFERPPXLERARTTE, BERFMNRS, WREXPEXTHSNERTDE, WERE
Ho FATRAD

class Tipi {
public static function _ get (Svar) {

}

BITXERMNRR, N8R Warning: The magic method __get() must have public visibility and
cannot be static in

ERRTE—H, RAFELE—TREMBERKR T AR RKE--get_class_methods(). LEEREGREIH
FEERMRPEXNTEBITARMNEA. M PHP 4.0.6 A, TTIEEN R ARG RABIEENLZ. BB
FPHPREERE, MA%%T'/;IL&?}EE MRIEERATETIR, HAMRESARESGNGE, WRZE, U
BN FEEA—DTTERRME IEI%I?HEP

RS Tk

KB SRATEEBLUEETZE. SBSRATERNE, BERRATESRR T EMNGFEMEERS
#8function_table FE%.

KBS AT AT LURNY K 2E T,

class Tipi{
public static function t () {
echo 1;
}
}

Tipi::t (),
A ERRBEBEVLDY B TERRIER S R iE R mn T

number of ops: 8
compiled vars: none
line # * op fetch ext return operands
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2 0 EXT_STMT
1 NOP
8 2 EXT STMT
3 ZEND INIT STATIC METHOD CALL
4 EXT_FCALL_BEGIN
5 DO_FCALL BY NAME 0
6 EXT_FCALL_END
9 7 1
branch: # 0; line: 2= 9; sop: 0; eop: 7
path #1: 0,
Class Tipi:

Function t:
Finding entry points
Branch analysis from position: 0

M ERRBATAEEBNESKAT EZNARE—NASREE, BABRNERE. mxTiARR
£, XIRAIHE{RAS Y ZEND_INIT_STATIC_METHOD_CALL. FBFE MG EEHMEHE, FE2HM
AT PUENIE AP B AR AD XS R A BR B =
ZEND_INIT_STATIC_METHOD_CALL_SPEC_CONST_CONST_HANDLER. ZEX/M&E#HH, TLE%E
A MAzend_fetch_classi$y, Wi ZFEEG(class_table) &3, REBHITHEST ENHEIT %,

if (ce->get static method) {

EX (fbc) = ce->get static method(ce, function name strval,
function name strlen TSRMLS CC);
} else {

EX(fbc) = zend std get static method(ce, function name strval,

function name strlen TSRMLS CC);
}

IR K Rget_static_method 7775 F 7, NWIAAMTZE, WRAEFE, WEHA
zend_std_get_static_method. 7EPHPRIERSHget_static_method 7535 —f&EBENULL, XERINEAE
Fzend_std_get_static_methodik$i. LR <EFKce->function_tabled|3k, BB T EBKRE T EH
WEEFIRER, WRAARFGE, WSS, SNIRERBEDER. X FiHEES, RMNERERN/NTHE
AR .

RS A MBI ERNRIR

ORISR MIZE R RS A MSE G 7 AR REEREBR
zend_class_entry.function_tabled, AiX##ANIE, ZendS|ZEEEHAHRHER EAX 2IXFETTEM,
MRS ALB G AR E LA RSRSHE AR EATER?

ARE—MATSXAM, THEEF-XRERNXFART, MREEEEIEMBEI, FEreviewlk
BHRMEEINRIEEZGLO G EBFBRNGESTE, M ARBESEELECRERE). HEIL X
FERETNAERN, XPXEXFENEREPHPHRIEENZH, FIANAIEIREMcreate_function73 &R
BB 2754, BEENAHOEFNESTRROEGN—LRiE, PHPEISLHIEE X AQuick and
Dirty 975 TR SEIMTHAE FAR G R, X — R AMRuby TR M E [N SRR S AT BT —BIF:

<?php

error reporting(E ALL);
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class A {

public static function staticFunc() {
echo 3
}
public function instanceFunc () {
echo
}
}
A::instanceFunc(); // instance
Sa = new A();
Sa->staticFunc(); // static

FEERESASIEA T B, R Tinstance, SEBIARBIT A G EHR Hstatic, X
BRI AT AR L3O RS, W RENEbIRARN L TR, SIUNETSHIT AR
0 E TR EEShisEAMERE R, MESEARHBELARAshis L.

AU LR EZend3 | B2 EEX AN A, HFerror_reportingfiZk B1ZAE_STRICT, F<HHEM
E_STRICT!1%:

Strict Standards: Non-static method A::instanceFunc () should not be called
statically

XRAZANEWCKSEFITERSSEM, M FEAEREST AR BHIE_STRICTHIR, BAWR: &
LEEBE U RARINEX .

PHPYESCIUFT IRERIB R R RT3, RIEREN, ARG EBEXBIIH TN, X
BIER AL AR B RBE .

E=T 5 EHEHIRISEH

EEXN R KFFHEE R SR 2), HhHRE— M EEEERM. SRR 7 X RAAIZH
TASSH, FEXNREBEHMTEMNAFNN—PEENSEY, RRIMNITFEED, XETUER
BMTEOMAR TR ELIAT, MERENRERTE. Rtz HEERALULEE LS EAE YR
e AEMANRANES F—REBEIIEOEFRLME =45 . PHPIZH# T public. protected X private
=ENBERIGEES . XMEMIONRAIES PXNEHNEXBFEX —F. XJLNKBFEHHATEIMENRK

=1
.

o private T ZRIEERERGDINBIESRA DB FIELAS)NHRIGE, AFREBEHRNELTEM
ST
o protectd FFEEIEBRALUA R IRRIZ LRI RINIEMIG . FFFEAFEHRENII, BRATE
—EMY REEH, EAFRERALAGEEIXLER R .
o public FXIFIEME, HpublictBMHRIA R A ABERRIIEIE .
MRFRAREHOEFXET, WENRRFTENRRALESHIREKEBRIAR public.

=D RBFEIEEBATR 73 503 X =Fhij B2 HRFrie

member modifier:
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T PUBLIC { Z LVAL($$.u.constant) = ZEND ACC_PUBLIC; }
| T_PROTECTED { Z LVAL($$.u.constant) = ZEND ACC PROTECTED; }
| T_PRIVATE { Z LVAL($$.u.constant) = ZEND ACC PRIVATE; }

=M EE SRS 2PHPRZF EX =152, f£Zend/zend_complic.hd, HEXIWT:

#define ZEND ACC PUBLIC 0x100
#define ZEND ACC PROTECTED 0x200
#define ZEND ACC PRIVATE 0x400

#define ZEND ACC_PPP MASK (ZEND ACC PUBLIC | ZEND ACC PROTECTED |
ZEND ACC PRIVATE)

BNEBFEA16HFNEFRIORE, N EERHFEOEEESE, 0x100f# A
FRH I 0001 0000 0000 0x200380010 0000 0000 0x400350100 0000 0000 FK I 1ET —i#
FINEMIRFRREENEX, ETHTAZEND_ACC_PUBLICXJINEEEEZHE O,
LEImxmiﬁuomoa AEAT, FRANEMAERXHIEEERN —HENEITLUERIR
. BEERMZHGIRETHREMERSERAEFENEX, FlM:ENEE7H0011 0000
0000, XM#Y{EF1 0001 0000 0000 &, WNERZER FHONRAAX NI EHER A1, £ LE
HI I F st MG R AR BpublichI R 3. HRPHPH R A5 F 2 Mk R4 SIS 15 7
EBmE—TRR. XMLEBEATXERZIESHERER

ARIEARE LI ﬁfAﬁkJ\E/iiﬁkﬁﬁilxﬁlﬁlﬂ? FIRt, HERAMEpublice SEMAITEE
B, hEEEERMERETH.

method modifiers:
/* empty */
{ Z LVAL($$.u.constant) = ZEND ACC PUBLIC; }
\ non empty member modifiers { $s = $1;
(! (2 LVAL($S.u.constant) & ZEND ACC_PPP MASK) )
{ 2 LVAL( ($$.u.constant) |= ZEND ACC PUBLIC; } }

BRZHIEEBITNMELRE T HORS, EERARSEGFHAERREM . £ LENIEEGRT
oREd, HREFHELEEERFTRY, ERFEANERANSEZBRAEINEGEE. KEESEN—
M SHEBAER P ERBARE . NERBITHRRTTERN, PHPRiZZ®EEIEH
zend_do_begin_function_declaration BR#SEE, RN EANSEERRIFOES], EFEEANREH,

2L E/&
fn flags = Z LVAL(fn flags znode->u.constant);
. 2y - -
op array.fn flags |= fn flags;
/ )

e, IR EHEHNARSHEEER T HRERITHRERE. RAFMNEAES TE—BRRE:

class Tipi{
private static function t() {
echo 1;

}

Tipi::t();
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PR E—/NTHRFRNTRASSHRTENSRG, 2, XERITEETEES MpublicZ R T
private. HITIXERRAZSHREE: Fatal error: Call to private method Tipi::t() from context " in

RIFEFI—THARTRMNAE, WREFIT ISR RALTEFTERKEFE, BREENTE, &EH
TW7%. MESEWEPRMCNNSSIERERBEENTTASESR, BE
zend_std_get_static_methodi&#H . MREEKRI TEW G EE, SRITHEREFNKRETRE.

(fbc->op array.fn flags & ZEND ACC PUBLIC) {

} (fbc->op array.fn flags & ZEND ACC PRIVATE) {

} ((fbc->common.fn flags & ZEND ACC PROTECTED)) {

LETEAXAEEGHEENITIE, XEFHMZ foc->op_array.fn_flags &0
ZEND_ACC_PUBLIC MA@ f==>k ¥ ip o= 8, ®WLXshss
X, op_array.fn_flags AJLMREA LG EEFINES, FrblflagfFEARNEE%. O

TR ARBERY, HX TR flEE ARG WETRin_flagsFERF, TEERHAZHO
commonZ A RIfn_flags, TR B AR ERBHAREESop_arrayf fifn_flags. O

T E)E HI 8N
FE—T/IGIFIE:

<?php

class A {
private Smoney 10000;
public function doSth (Sanotherd) ({
SanotherA->money = 10000000000;

}

public function getMoney () {
Sthis->money;
}
}

Sb = new A();
echo S$b->getMoney () ;

Sa = new A();
Sa->doSth ($b) ;
echo S$Sb->getMoney () ;

E$aZ EMdoSth() T AR B NEEEN T SbLEMFAB M RAmoney, HRIMINAATREXFERE,
MEENABERE, XUEARNIZNITH, MPHPLIIMAERE, XHTE2 DI, EEMESHIT
TEXFERIN. XEPHPE BN R AR RIZ —-

THRMMEHA LEREEFEZMHAER TXHENIT . A TREARIERDBEMERESHIIEMNEIET
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static int zend verify property access(zend property info *property info,
zend class_entry *ce TSRMLS DC) /* {{{ */
{
(property info->flags & ZEND ACC PPP MASK) {
ZEND ACC PUBLIC:
Lg
ZEND ACC PROTECTED:
zend check protected(property info->ce, EG(scope)) ;
ZEND ACC PRIVATE:
((ce==EG(scope) || property info->ce == EG(scope)) && EG(scope))

Le

0;

fEdoSth()F3%H, FNEIFESbXI R EMEmoney, XEZend3 | ZEeEIHIIRER IS BISbIT R AIIX D
B, XZEZendmEUAESON R, DUAKEFEMEMRER, BEAEEEXNEEESE Apublc, AFF
MR BN MG T . WEREprotectedfil N 4k4E1E Fzend_check_protected()ER##eE, H 7R E1ZE
FIRRZE, XEBERMEIMXNERE T, BEZprivateER TE2MABN, EEREdoSth()HITHIRE, XA
HIEG(scope)fEMMIEZ LA, ceLBEGHMITEELMNZE, MIbAIEMELA, XEIEHHIMTLINR
E1, thEiRRALAEE.

ETHRRRBNRERNEL, MBRREBCERRT -

ET KRR, ZERMRE

HENRPO=REFEER HR. 28, BRI/ NTHATHE, X/ RIS BEAFS SH
LI

AT —MREENBERRE, EFLEIRZBNXR, FALMRBER, HERARY R, 40%R
HT —FERREEMNTTE, B D EMAERERIREMNR. R ERFRAR T RIGEHH
M, WRMARBRADRESE (RTFE) , MEREEMAFTERNEL (FRHE) o IREETTUMELERBE
BERTDENZE, FEFETUEHSIGMHNIDE, KZHEACHEFUNFTE.

PHPHI{ Fextends X 7 REETIM MR, — PERBEMR— PRI, WHRRIMRTTEFLRE
BRERAE NG AREEES, MRFEDHEORXENRRATIEREET L £ ARk Eparent kit T,

PHPRAZIG S M SRR SCIURTE T "SRIFPN B, A UL FAVLDA B R BN EBRY = A IR B X T4 &R
KER. BiIXextendskBFHIRESTIIE LS4, EZend/zend_complie.c3CfFH HEI 4R SCILHY
“wiF R %zend_do_inheritance(). EiIEMINFIT: [zend_do_early_binding] -->
[do_bind_inherited_class()] --> [zend_do_inheritance()]

ZEND API void zend do inheritance(zend class entry *ce, zend class entry
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‘parent ce TSRMLS DC)

{
BB IRIELIE BT REMELHIR, final & T REHIR

BB I REFIR IR E MR FIERE, N ER

/* Inherit interfaces */
zend do inherit interfaces(ce, parent ce TSRMLS CC);

/* Inherit properties */
zend hash merge (&ce->default properties, &parent ce->default properties,
(void (*) (void *)) zval add ref, NULL, sizeof(zval *), 0);
(parent ce->type != ce->type) {
/* User class extends internal class */
zend update class constants (parent ce TSRMLS CC);
zend hash apply with arguments (CE STATIC MEMBERS (parent ce) TSRMLS CC,
(apply func args t)inherit static prop, 1, &ce->default static members);
} {
zend hash apply with arguments (éparent ce->default static members
TSRMLS CC, (apply func args t)inherit static prop, 1, &ce-
>default static members) ;
}

zend hash merge ex (&ce->properties info, &parent ce->properties info,
(copy ctor func t) (ce->type & ZEND INTERNAL CLASS °?
zend duplicate property info internal : zend duplicate property info),
sizeof (zend property info), (merge checker func t)
do inherit property access check, ce);

zend hash merge (&ce->constants table, &parent ce->constants table, (void
(*) (void *)) zval add ref, NULL, sizeof(zval *), 0);

zend hash merge ex(&ce->function table, &parent ce->function table,
(copy ctor func t) do inherit method, sizeof (zend function),
(merge_checker_func_t) do_inherit method check, ce);

do_inherit_parent_constructor(ce)

(ce->ce_flags & ZEND ACC IMPLICIT ABSTRACT CLASS && ce->type ==
ZEND INTERNAL CLASS) {
ce->ce flags |= ZEND ACC EXPLICIT ABSTRACT CLASS;
} (! (ce—>ce flags & ZEND ACC IMPLEMENT INTERFACES)) {
/* The verification will be done in runtime by

ZEND VERIFY ABSTRACT CLASS */
zend verify abstract class(ce TSRMLS CC);

BRI IEE ARG IRL, YHWEREERN, BFAAMERAENED. EO%KERT
zend_do_inherit_interfacesi® ¥ kR SIBAAABEO SR, BEOSAZREMRNinterfacesTEL,

FiENnum_interfacesfyitHi&kit. HEEOMKE, BFEEHENRRTE. BE. B2, B, X
L4t 2 HashTableffimergei# k.

FEHAESRED, RTEMNREEHE, REREEFENEGH, RARANREA
do_inherit_parent_constructor(ce). LLERESEIMEANRTTAGAR, WRFEPRBHEXINBEARTTE, NWLkR
KRR, WA RIIPHPR D 7258 #9315 B p 155

class Base {
public function  construct() {
echo ;

}
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class Foo extends Base {

}

Sfoo = new Fool() ;

FEPHPEE# HIzTT, £%iH: Base _ construct

XEBRMEKT REMMIETT L, WRFEEECHWETT X, FEFTEREAXEMMIETEN TEHE
FERMMIETDEREAREMNBIETTE, PHPASEENIEA.

HIRFBE, MABNRENG RS . BRERBRGEEGHNR TERERRIT. URRTERN
5, FATRTLA{E FAprivate Mprotectedif ol i& i fF Riz B EH AN A A

o private MR — P AWIEE Hprivate, BERFEEH IR SLhF EFEPHPHIX N AS AR TR,
REFEWE .

e protected WE—MK RIEE Sprotected, TEFELRINRATM, ATLAIRLER

FEMAR I EEGRSEIEAES TR SLI, HSLIEREvdo_inherit_method_check. FEILER%Y
B, MRFERBEXLFEXMNTTE, WAENHETTDERSWHER, SFEAEHEEFIRRNTTE.

E— MNPHPRI R :

class Base {
private function privateMethod () {
}

}

class Child extends Base{
public function publicMethod () {
t

}

Sc = new Child();

(method exists ($c, )) A
echo 1;

} {

echo 0;

XERESEE, £, IATATLUER: ZEPHPH, X FREHZE, EMARZA AR TR

ZERHEEEMS SR ENE =M. BREX, ZZMES, HREGEBRIIAEAE
MHERX. ZREF—PEOTESE, AHFENALHEL—INRABRTHEGRE. FAONRAERENG 2
FR{R#eE N (Liskov Substitution Principle, LSP) , fk#if#4:E N (dependence inversion
principle, DIP) % # KT 2545, MB(NERLE LIEPthaLERE.

interface Animal {
public function run();

}
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class Dog implements Animal {
public function run() {
echo ;

}
}

class Cat implements Animal {
public function run() {
echo 5
}
}

class Context {
private $ animal;

public function _ construct(Animal Sanimal) {
$this—> animal = Sanimal;

}

public function run() {
$this-> animal->run() ;
}
}

Sdog = new Dog () ;
Scontext = new Context ($dog) ;
Scontext->run () ;

Scat = new Cat ()
Scontext = new Context () ;
Scontext—->run () ;

FEZRBRA RGN EII. ¥TABNY, RENGHAT—#, SEMMEHEMNNE, R
REATERAERNIPITHEN ZMEERE. STE—MHENTSE, EXTAEMNES, EXABTE.
X FPHPIFZFSEIRE, KERATRER RN, MERIRREPHPSZ B4 BRI TELLZ AT,
PHPAS AR Z 1.

< B=F FHY KR RHLI >>EB AT RBRRSSH, AZXNT WROHREHBRARN
Tit. EEAEHENTRMERIRRIIE I zend_verify_arg_type. FELLEREAH, XFHRAIXER
BT

(Z_TYPE P(arg) == IS OBJECT) {
need msg = zend verify arg class kind(cur arg info, fetch type,
&class name, &ce TSRMLS CC);

(!ce || !instanceof function(Z OBJCE P(arg), ce TSRMLS CC)) {
zend verify arg error(zf, arg num, cur arg info, need msg,
class name, , Z OBJCE P(arg)->name TSRMLS CC) ;

}
}

F—, HMSHESHANSR, FHEZ_TYPE_P, MREH# T, SNHKIIECERLE

$£4, FECRRBRIFER, AT zend_verify_arg_class_kind&& %, IR LITF
Zend/zend_execute.cXX 1, E£i@izend_fetch_classEREFRERIER, RIBREMLBHIM ST NE
A, REZFFFE"implement interface"=,"be an instance of"

F=%, HEEENEEXMSEH, ABRNEREZinstanceof_function. HEREE <R HSLFIATFE
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KR ED, BIFEAELRS, FAMEAINZEOZENEERNLE, MRE, NWEZERET, WMERAR
2, AIEUROMBAT, BERBHMANRE, HMXXSEENLZTEMRE, NRBFRE, K
BPITTER TR EKE], MRME0, RRTEEMSEH. instanceof_functionHEHIKEZIIT :

ZEND API zend bool instanceof function ex(const zend class entry *instance ce,
const zend class entry *ce, zend bool interfaces only TSRMLS DC) /* {{{ */
{

zend uint i;

(1=0; i<instance ce->num interfaces; i++) {
(instanceof function(instance ce->interfaces[i], ce TSRMLS CC)) {
Lg
}

(!interfaces only) {
(instance ce) {
(instance ce == ce) {
17
}

instance ce = instance ce->parent;

FIE, WRAEEEENLA, FF<IEAHzend_verify_arg_erroriiz s, HWREHEZR SR
zend_errorF I B REEIR

ORI

BIEAIPHPREIFEMEED, MEAESSYH, BAR— M ASARIMSE. BOR—LIERER
£6, T MEBLNMER, ©RAELZENII, BHXLTEAMUERENHBGHSII, A HEEH
ZFMAEBTERNEMITA.

MPHPRAZX R FZEO—MEZ, ENIMAREH —F. XRERERER RSPt EERE,
EEENILEZ, EHAinstanceof_functionZB R E AN SHATESERFRNTEEE
zend_class_entry2£ 8!,

<< FB D RS >>AE SN FRREM TR, 55T, PHPRZERKRETH
type=ZEND_ACC_INTERFACE,

interface entry:
T INTERFACE { $S.u.opline num = CG(zend lineno) ;
$S.u.EA.type = ZEND ACC INTERFACE; }

e 7= AR K #zend_do_begin_class_declarationd, Bid 5154, B EBITHIEAREME
A% Mce_flagsF . O

new class entry->ce flags |= class token->u.EA.type;
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KM ce_flagsFEMTERAZIFCEREE, O

BOS5KKRT fEce_flagsFBAEN, EEHEC—LFEMNERN LOAR—F, WM4RR, RKRESRER—O
NRE, MAUERZ M ED. —ERENEWHEEERBNTE, XRMERATE—XN—HNXRE, U
FOEEBE—parentFE. MEAIWE— N —XNZHXR, SOEBE P ZHEHEFERIEONS
*x, BE— I HEEEOENFEnum_interfaces.

BEOWAAAE—FIIMg%R, HARBER— M EOMEKS—MED. —PMEAUIIZ M EO, #
A #£ 4% 7%A 18 Fzend_do_implement_interfaces® %y, zend_do_implement_interface B & & F O HHY
BEIIRMGETRRE, IREEOPTHEELEANUEEENINER. EEOMKNIEHREN
HRIENEOFEEFEREEZONANRE, WRSEFETEFANED, NikEOSFRERSHIT,

HMERE

MREZAN T ABIREN, MREURE—DEMNBOLIH. MRKAUELEHEE, BWETE
%, WMRETUBRMEMRITDEMEMATTE —Fki, MRERFT—DHROES, SRET DL
AW HAR, BEBAT, MAENEHREBEMMREYRTRK. MEKKNRE, BEXTULHEK. B
FHRERAASEEIL, FILPTAMRENZEHZIEA YRR L.

fEPHPH, 5K EWabstract X BFBIHHIE, HEXLFWFS P Aabstract, BEREEHEFEHRZK
RRIE. NFXEMEL, PHPRZET XS, EMEMFzend_class_entry.ce_flagsH {7 7 X500
B, ZTHEXYNMEHNZEND_ACC_EXPLICIT_ABSTRACT_CLASSHI
ZEND_ACC_IMPLICIT_ABSTRACT_CLASS, XA MEERHAME—TEELMT N E.

FRICEAMF R BAFC R R TR PSR T AN FRIAMN R =IE AT R FRCAMERESIREED
EMNERE—#. MBIFRCRRTT AN MR ERBIA— DR AMF N Z LR B R A STH A . M
IR IAIE SRFN AR ESAR zend_do_begin_function_declaration& 1. FEMHEEHFPH WM TR
.

(fn_flags & ZEND ACC_ABSTRACT) ({
CG(active class entry)->ce flags |= ZEND ACC IMPLICIT ABSTRACT CLASS;
}

EREAMERELE, NREB%Mce_flags IZEND_ACC_IMPLICIT_ABSTRACT_CLASS, Mifi#ix-0
KRB KL,

Mg, EO, TEEHIERFLzend_class_entryZEffkd, i1 RBE—PMrEFRERX S,
SEMBEOTRE— NN AL, BIANEBEBZendEBERHBI . EZFL—PNERIR(TREEFH
newXkEF KT, THEEMITnewEHHITHIRIE:

static int ZEND FASTCALL ZEND NEW SPEC HANDLER (ZEND OPCODE HANDLER ARGS)
{

zend op *opline = EX(opline);

zval *object zval;

zend function *constructor;

(EX T (opline->opl.u.var) .class entry->ce flags &
(ZEND ACC_INTERFACE |ZEND ACC IMPLICIT ABSTRACT CLASS|ZEND ACC EXPLICIT ABSTRACT
_CLASS)) {
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char *class type;
(EX T(opline->opl.u.var).class entry->ce flags & ZEND ACC INTERFACE)
class type =

} {
class _type =

}
zend error noreturn (E ERROR, , class type,
EX T(opline->opl.u.var) .class entry->name);

RIGIRGFIRAE, BHT T EISRMAET, WRAMRE. RXMRESHEFE OB TEHITIOILIRTE,

KGR 25 H/IK, URHEES, #0, MRESFHEETENEHIAN, BAXJIPEE
AENHNEENZES, BREA—F. IREEEEHXLEE, FEEZSNTRMNEN, BEadTE
REE, MERF, REEWHEEFIEM.

ERT BATGE, TRHERFSKA

PHPAHE— LR R A5 L, XERBMAFEMIEE B ENSRZAET: ARPRBEESRSE
AR, MEAFENEVISEPHPEENAR. EPHPHREEN"__ "FIAMESERNBARTTE, FE
BAREEX" AR5 E. FIA0:__autoload()EE, BERMNASFeNFAX R, mwm
RERBAFRENREXHFE, METELEXT__autoload()E#, EPHPRE<ZIRXIAR
__autoload() &%y, FIAERNEXPMRENXT__construct() /555, FEFBLENSTFHRESERX D
Tk, BIEXRAE_ destuct()F53E, HFMARIESEPHP T,

BAREBHMEARTE

BT H R 2 AR AEART AR A T XL TDE(EX 2R BT AR TRTE)IEARTIZE
REFENGRASBME, XETEATUERI—LEHKBIRTTE, RN ST,

BARTTE

REEMNNA, BARTEMEEENRLGR TMAN—LERTTTE XENEREEREX Pt
TEX, HEHFELBARTTEBREFHETEF, MEEPHPAZZE—1_zend_class_entry%#fk, 5E1&
A, AAERLERRZTHEMHERNRER, MEERFEEREBES:

o ff_zend_class_entryZ A IS B NG

o HZendVME E14 151531718 F;

o FEMIM, BEEX, BENAH

MUAE=AFTEAUER, X TERTENFBER, TEEPEFRITE: —, EXEWE; =, W@
A EFZEHFFTEE.

Hit, BATENEMTT_zend_class_entry IR UIT:  (5EEH_zend_class_entry{AZ I A&
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struct zend class entry {

union Azend functlon *constructor;

/ /BTRI % destruct

union zend functlon *destructor;
j_g /)7/'1? E /Z  clone

union _zend_functlon *clone;

union zend function * get;
union zend function * set;
union zend function * unset;
union zend function * isset;
union zend function * call;
union zend function * callstatic;
union zend function * tostring;
'/ FFEITE
union zend function *serialize func;

union zend function *unserialize func;

XERRBAMNENRABEXT FRMEHRREFSMERLE. XTFZend VMM EARTIERIEH
MF, BFEMITENERBERR, EEEXEBIFHTIT.

__construct

__constructiiE sk, ENRCENHENAR. SHERZIES (WMJAVA) FEKZ, EPHP
B, MEREHEREFERASXEXBENAELN, MEREMAREARTTERSIIM. **__construct™T5 /M
FAAAOZEnewkEFEXNRAZEND_NEW_SPEC_HANDLERZ#{. Zend VMIEHIIALIT R MM 1%,
Tnewk ¥, WHOPCODE#HITAME, FEHAGDBALASEI TEHRHZKESR:

#0 ZEND NEW SPEC HANDLER (execute data=0x100d00080) at zend vm execute.h:461
#1 0x000000010041clf0 in execute (op array=0x100alfd60) at

zend vm execute.h:107

#2 0x00000001003e9394 in zend execute scripts (type=8, retval=0x0,

file count=3) at /Volumes/DEV/C/php-5.3.4/Zend/zend.c:1194

#3 0x0000000100368031 in php execute script (primary file=0x7fff5fbff890) at
/Volumes/DEV/C/php-5.3.4/main/main.c:2265

#4 0x00000001004d4b5c in main (argc=2, argv=0x7fff5fbffa30) at
/Volumes/DEV/C/php-5.3.4/sapi/cli/php cli.c:1193

L EREREEEME R T newk BHIE AT, ATILXHNnewkBFENN T
ZEND_NEW_SPEC_HANDLERMJ4MEER %L, F£ZEND NEW_SPEC_HANDLERH, Zend VM{EHR TEH
RELRFEIRRZEENX T __constructf5iE:

constructor = Z OBJ HT P(object zval)->get constructor (object zval TSRMLS CC);
if (constructor == NULL) {

} else {

}
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//get constructorfILH
ZEND API union zend function *zend std get constructor (zval *object TSRMLS DC)
{

zend object *zobj = Z OBJ P (object)

zend function *constructor = zobj->ce->constructor;

if(constructor){ ... } else { ...}

M_EERIREB A LE HZendVMIiE 1T 152Ezend _object->ce->constructorfi {E R HIH X 2T EEX
RIS R R o

Z_OBJ_P(zval); Z_OBJ_PZi§— 1 zvalZE 213 8 #is Jyzend_object3E #,

EFIHF T __construct AT BEIE X F, ZEND_NEW_SPEC_HANDLER 1% 24
EX(called_scope)i#{T 7 EHMRE, {#ZEND_VM_NEXT_OPCODE();oplinefg4tf&E__construct 3%
Rop_array, FFEA#HIT__construct@EAR T 5%

[c]

EX (object) = object zval;

EX (fbc) = constructor;

EX(called scope) = EX T(opline->opl.u.var) .class entry;
ZEND_ VM NEXT OPCODE () ;

__destruct

__destruct2##973°%, BT THRWEBRHRBEFMARAN, —REHTRRS AZR.
__destructVARS L BBR OIS, EFELEPBEEERMNME. AXEEREN__destructiiH
MHIEITAHT, HERERERNT:

/ /B ER S Nt E Bk

#0 zend call function () at /..//php-5.3.4/Zend/zend execute API.c:767

#1 zend call method () at /..//php-5.3.4/Zend/zend interfaces.c:97

#2 zend objects destroy object () at /..//php-5.3.4/Zend/zend objects.c:112
#3 zend objects store del ref by handle ex () at /..//php-
5.3.4/Zend/zend objects API.c:206

#4 zend objects store del ref () at /..//php-5.3.4/Zend/zend objects API.c:172
#5 zval dtor func () at /..//php-5.3.4/Zend/zend variables.c:52

#6 zval dtor () at zend variables.h:35

#7 zval ptr dtor () at /..//php-5.3.4/Zend/zend execute API.c:443

#8 zval ptr dtor wrapper () at /..//php-5.3.4/Zend/zend variables.c:189

#9 zend hash apply deleter () at /..//php-5.3.4/Zend/zend hash.c:614

#10 zend hash reverse apply () at /..//php-5.3.4/Zend/zend hash.c:763

#11 shutdown destructors () at /..//php-5.3.4/Zend/zend execute API.c:226
#12 zend call destructors () at /..//php-5.3.4/Zend/zend.c:874

#13 php request shutdown () at /..//php-5.3.4/main/main.c:1587

#14 main () at /..//php-5.3.4/sapi/cli/php cli.c:1374

__destruct 52 5&F 2% zend_objects_destroy_objectE # it THIMT . FEMIA TR
Y, ZendVM#php_request_shutdownffi iRt SOt XN R —— 5, XN IREXNREX
T __destructBEARTTE, WITAESHMNIT
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1tzend_objects_destroy_objectt, 5__construct—#f, ZendVM¥|ifizend_object->ce-
>destructor2 B H%, WMRFRHFZE, NiFHzend_call_method$fT__destructiffj73%. it
A__destructfi 5 X 5__construct~E/ZE, _ destructfI#1175 X E2HZendVME #:13
Fizend_call_functionk# 17

__call5__callStatic

o __call: EXNRAFAENTTARTIEAN BEIIT;
o __callStatic: HEXXNRAFAENEFSTIEHITEMAN BT,

__call5__callStaticl) AN G/ L FZE24EE, XTFREPHITEEEL—FFRIRE, PR
198 2 Hzend_do_fcall_common_helper_SPEC() /5 &3 TR .

__call:

#27J[ZEND_DO_FCALL_BY_NAME_SPEC_HANDLER]->
[zend_do_fcall_common_helper_SPEC]-> [zend_std_call_user_call]-> [zend_call_method]-
>[zend_call_function] iff, &idzend_do_fcall_common_helper_SPECHI4 %, H& (&
Fizend_call_function3k#/7__call.

__callStatic:

#214[ZEND_DO_FCALL_BY_NAME_SPEC_HANDLER]->
[zend_do_fcall_common_helper_SPEC]-> [zend_std_callstatic_user_call]->
[zend_call_method]->[zend_call_function] [, &idzend_do_fcall_common_helper_SPECH] %
%, m&{#Hzend_call_functionk#{T__callStatic.

Lt EARTT %

9|

PHPHIZBRZMEARTE, BENHNAELFXEARAS EEEM, BITRBITEREBUAMAIENRTE, &
Z#BZ_zend_class_entryZE AR NHIEHET AT . XEFEENNEESSIRE:

BARAZE I ERE PR ZEIR S 4

__set zend_std_call_setter() Zend/zend_object_handlers.c
__get zend_std_call_getter() Zend/zend_object_handlers.c
__isset zend_std_call_issetter() Zend/zend_object_handlers.c
__unset zend_std_call_unsetter() Zend/zend_object_handlers.c
__sleep php_var_serialize_intern() ext/standard/var.c

__wakeup php_var_unserialize() ext/standard/var_unserializer.c
__toString zend_std_cast_object_tostring() Zend/zend_object_handlers.c

__invoke ZEND_DO_FCALL_BY_NAME_SPEC_HANDLER() Zend/zend_vm_execute.h
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__set_state php_var_export_ex() ext/standard/var.c
__clone ZEND_CLONE_SPEC_CV_HANDLER() Zend/zend_vm_execute.h
EIRYPE

FEPHPFA A, XMIERBEBUTEN .

MPHP 5.3.07 %, PHPI#EINT — IS ERESHERITIEE, AT EMEEENS| A
DEARRZE. ZMEMNESENTAEEEHG 2N EEHSHE . “FHRAENERE
Ui, static: NEWBTAEX LRITERENE, MEEXFRZITRNITEN. BAMURZ
AESHES, BACAHUAT (BRRT) #5EENER.

IERBERSKIKEHE Tstatick BT, WRUstaticIARBSTE, WHEBEBITH:

function call:
./ /EBEETHEEBRMNEEE R
l class name T PAAMAYIM NEKUDOTAYIM T STRING '(' { $4.u.opline num =
zend do begln class _member function call(&$1 &$3 TSRMLS CC); }
functlon_call_parameter_llst
')' { zend do end function call($4.u.opline num?NULL:&S3, &$$, &S$6,
$4.u.opline num, $4.u.opline num TSRMLS CC);
zend do extended fcall end(TSRMLS C);}
L/ BRETFHRHEBRANEEEA

class name:
T STATIC { $S.op type = IS CONST; ZVAL STRINGL (&$$.u.constant, "static",
sizeof ("static")-1, 1);}

W ERT7R, staticklE—1S%(class_name)fZiE%zend_do_begin_class_member_function_call
BRE. ItASclass_namelJop_typeFE& AIS_CONST, {BRZi@iIzend_get_class_fetch_type3kBXith 3EA92E
BNZEND_FETCH_CLASS_STATIC. X EEMENEIENextended_valueFBRHFRE, IWFREREM
FTIRENZE R P B R ABZEND_FETCH_CLASS (ZEND_FETCH_CLASS_SPEC_CONST_HANDLER) Hf,
BERE=12E(fetch_type) fRiB LA IR BN BRI SR LI TR i zend_fetch_class.

EX T (opline->result.u.var) .class entry =
zend fetch class(Z STRVAL P(class name),
Z STRLEN P(class name), opline->extended value TSRMLS CC);

ETHRBEWNAPIT, BEET—/NT: BT PHPREERAFIRE

%77 PHPIREBI RAT TR

EHONRIESH, H2RNE—LIEFENERIMEARINGESE, tbiJavaScriptfArray, Number
%%, PHPHtARZIXF, ttiDirectory, stdClass, ExceptionZ2, R —LekraF REELIPDO
EYRPSEX L, PHP':F' BEAAFEEEXH, ILERERBERAFEXCEFENE.

EIRfPHPA A —LL455RAI2E : self, staticFlparent, FB{FEEE XX selffMparent&#BLLRAAE T, Mistatic
FERISEPHP5.374 3| A KV

PHPH HstatickEFIEE % X:


http://www.php-internal.com/?v=RELEASE_2011-07-29_V0.6.7&ref=pdf

TIPIZR N fZPHPA#%

o« EERFIEANEBHTENstatickBFERTFEXHSRTEE.
o FATFBIMERARMIK AT ERN HTFHEREHESKR.
o (PHP5.3)7E1E SR AT 7 (1) BT X SRR ER IR IR 40 -E A R 2K o

XPNKBRFEBIMPIEX RN, EPHPEHIRE|self, parentfistaticiXJLPKEF, EEFR
LB T staticRXBFLUN, EMENYREXRETF, EFMRXEFIIEFHREXBEINLEF, EX
X — AR fE B

<?php
var dump(self); // -> string(4) "self"

TEMRBIERAERE, WRABerror_reporting(E_ALL)¥TF, SAEERER2M AR T BT
ER R34 1 Notice: Use of undefined constant self - assumed 'self', i 2 PHPiEself24p— P ED
BEET, ERAEXNEESHEFEARAG YR —FRFE, HIWNLFHN self", AIFERSEH—
NOTICE, X#2Utselfi X MrRfFHEB T ARHN.

<?php
define ( ] D5
echo self; // stdClass

TEESHHXBFHNEXSBEX S, Wikipedia FHIfZER: BBERFKS XHRRF
HERE, MEXPEX LESthisthBR2—MR@T, EEPHPRXBEFIIRHDHFRE. PHP
MXBEFHC/C+H+—HBETREBEFT(RY), XRTHTRTEFEMELLX, fIUREE
X, migEHEFEN. XEXBFEMRNNFENERDS, mLERIselffparentF]
BIXEHIBR B

self, parent, staticZ

AIEC &I selffIRF R M. self2— ML, ERERNRIE, BEREERXEXABAER, EBhIHF
A—EIRAEARG X MRS, LLMaTEAINREE, MRMELTEAEAIZEIT, echo self, TEEREEER
selffifE, MARLEFEE, ERLEEREXMNEXRNE, BEKRELN E TR, Ll new self()FIRY
&, iXHSselfgitg@ X /I3, Hself::$static_varible, self::CONSTANTE UM IERIM@BATRS(:), XA
HselfA =ERNIEAAF KM EE,

B Eparentth FselfK L. THEISCEREERAINME THIHIFIE
$PHP_SRC/Zend/zend_language_parser.y:

class name reference:

class name { zend do fetch class(&$$, &S1
TSRMLS CC); }
| dynamic_class name reference { zend do end variable_parse(&$l,

BP_VAR R, 0 TSRMLS CC); zend do fetch class(&$S, &S$1 TSRMLS CC); )

’

HEEEREE ZN 2 TTzend_do_fetch_class() &%k :

void zend do fetch class(znode *result, znode *class name TSRMLS DC) /* {{{ */
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http://www.php.net/var_dump
http://www.php.net/define
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opline->opcode ZEND FETCH CLASS
(class name->op type IS CONST) {
int fetch type

fetch type zend get class fetch type (class name
u.constant.value.str.val, class name->u.constant.value.str.len)
(fetch type) {
ZEND FETCH CLASS SELF
ZEND FETCH CLASS PARENT
ZEND FETCH CLASS STATIC
SET UNUSED (opline->o0p2)
opline->extended value fetch type
zval dtor (&class name->u.constant)
break

zend resolve class name (class name opline->extended value, 0

TSRMLS CC)
opline->op2 class name
break
}
} {
opline->op2 class name

THEER T LXK, ERkEetch_typeTE. XZiBidzend_get_class_fetch_type ()&%
REXEIRY

int zend get class fetch type(const char *class name, uint class name len) /*

{({{ */
{
((class _name len sizeof ( )=1)
memcmp (class name sizeof ( )-1)) {
ZEND FETCH CLASS SELF
} ((class name len sizeof ( )—1)
memcmp (class name sizeof ( y-1)) {
ZEND FETCH CLASS PARENT
} ((class_name len sizeof ( ) L))
memcmp (class name sizeof ( )—1)) {

ZEND FETCH CLASS STATIC

} {
ZEND FETCH CLASS_ DEFAULT

ATE KRR Zend3 | $AFLMAIRIENNRE, TEREMTNERT, self, parentF LIRS
PATRSHETIREN, #HE|$fTopcode IZEND_FETCH_CLASSHIHITEREL:

zend class entry *zend fetch class(const char *class name, uint class name len
int fetch type TSRMLS DC) /* {{{ */
{

zend class_entry **pce

int use autoload = (fetch type & ZEND FETCH CLASS NO AUTOLOAD) 0

int silent (fetch type & ZEND FETCH CLASS_ SILENT) 0

fetch type ZEND_FETCH CLASS MASK
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check fetch type
(fetch type) {
ZEND FETCH CLASS SELF
('EG (scope)) A
zend error (E_ERROR

EG (scope)
ZEND FETCH CLASS PARENT
('EG(scope)) A
zend error (E ERROR

(!EG (scope) —>parent) {
zend error (E_ERROR
)

EG (scope) —>parent

ZEND FETCH CLASS STATIC

(!EG(called scope)) {
zend error (E ERROR

EG (called scope)
ZEND FETCH CLASS AUTO: ({
fetch type zend get class fetch type (class name
class name len)
(fetch type!=ZEND FETCH CLASS DEFAULT) {
check fetch type

break

(zend lookup class ex(class name, class name len, use autoload, &pce

TSRMLS CC) FAILURE) {
(use_autoload) {
(!'silent EG (exception)) {
(fetch type ZEND FETCH CLASS INTERFACE) {

zend error (E ERROR
class name)

} {

zend error (E_ERROR class name)

NULL

pce

M EREFE B IRR T, HEEHEself2EpIA1%, NHFEG(scope)ZEiR[E, MEG(scope)gmAy
EEYEIE. WMERparentZEfIiENMEEG(scope)->parentth i 2 M AT, MstaticFRELAIRS
EG(called_scope), 2 AIRIREGERIXIINFE, AIEEENANEGE, EAARIF A TIXNEEME:

struct zend executor globals {

zend class entry *scope
zend class entry *called scope; /* Scope of the calling class */
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struct zend class entry {

char type;

char *name;

zend uint name length;

struct zend class entry *parent;
}

#define struct zend class entry zend class entry

Hrhfzend_class_entrygi@PHPH LR A ERN, zend_class_entryE—>parentFE, ik
BIZERRE. EEGEBEAAIH called_scope= EHITILIE B HAIHITRI R IK [E% called_scope,
AN TR AS:

<?php
class A {
public static funcA() {
static::funcB() ;
}
}

class B {
public static funcB() {
echo ;
}
}
B::funcA() ;

RAEZB::funcA)FITHIRHE, SEFRBUITHIZEBRIAR ZRAH E X KIfuncAE L, A:funcA()BITHS M ETHIZE
(scope)fEMAIEEA, MXNTEEMBEFIEIEAM, called_scopetsMAIEEB, staticfFrkEigmA
iEsEcalled_scope, iR LA (AL FEZARNZE), XUIEERHPENIFRE,

BET R

MNEREFRAMNATUARTHARNETEY), HELYMAUEENR. ERMNAURTENTUAEZNE
mEY), HALRSBERNEFRRNESFE. YRE—IEE, EABRES, —RBNAZERETR,
BN ERRAIUAEERIETH, —RATGERER, NERUENERRTEMIRITHNESE.

EZRBEMRERMREZE, MFNRKR, EAEMEHAUERMNRMMRIEE. B, X¥5R
MAREE, XNEAURENR, HNEBERNRIENEE. MURHRATEXRE, eF—KH
HBERDVAERL LB, BRENEARETEN. XNEMAEHZE, MRENBEIBITTEER,
U—MHE BN BT MEMNBEHNEENREZOOP)EENRAARER INEEERMIH
BEBEE, NREHSMEBNIM, SHLUER, BATRUEEINRERIHES.

X/, BBk EEPHPEIN RN AU R EHBEZEMN T
X REY L

HEE=ZB<< 57 TENEHEN >>FIRE: WRAPHPHZF H—Hzend_object_value 4515914
Skt



http://www.php.net/static
http://www.php.net/static
http://www.php.net/static
http://www.php.net/echo
http://localhost/tipi/web/portable/print.php?p=chapt03/03-01-00-variables-structure
http://www.php-internal.com/?v=RELEASE_2011-07-29_V0.6.7&ref=pdf

TIPIZR N fZPHPA#%

typedef struct zend object value {
zend object " handle handle;
nsigned intZ£Z/, EG(objects store).object bucketsHIZ5/
zend object handlers *handlers;
} zend object value;

PHPRZS KT BN RERE— XN RIIFRDSRBH, X)TIREBZERFEEEG(objects_store) EAY
— 2R ETE. LEMbhandleFEF X1 FIFEFobject_bucketsfIZE 5|, UFNTHFEEPHPHEMEITR
RIS 1%, PHPRiZEIR#Ehandle RS | MXT R TR IREVAEXN RN SR MIREIXN KRB EMIZIMEEM, W
TRBBATAR:

typedef struct zend object {

zend class entry *ce;

HashTable *properties;

HashTable *guards; /* protects from get/ set ... recursion */
} zend object;

CeRFEZN RN, propertiesiE—HashTable, FREHXNRNEM.

fEzend_object_valueZ Ak T R FERINEE— N EAXNRAETTENFE: handlers. BRI
#IZzend_object_handlers, ?izﬂ]_fl//{TfEZend/zend object_handlers.h XK EIERIE X - iz%—¢
BETZMEHRBNELE, XEEHRMOENNRBEENERIE, INRTENRE, TES. KT
BN SR B EYISR K.

XRAIEE

EPHPREZH, WREIERETXEF new HiTH. MItXBFHE, BIBHIRESHT, EED
WrAgRIFER R EREEERE, BIEKEBEHITHIRE N ZEND_NEW_SPEC_HANDLER .

ZEND_NEW_SPEC_HANDLEREH E S HIM T RN MR SR/ A SLHILRIZE, BIHIBT
ce_flags2ZE 5ZEND_ACC_INTERFACE. ZEND_ACC_IMPLICIT_ABSTRACT_CLASS=O
ZEND_ACC_EXPLICIT_ABSTRACT_CLASSHz &, BENHMRER/AEOSKMER AL

LRSS BB ERFRNMREIE B R T MR ITDAMBEE PRI MR

ERRHMTTRE, WR—VIEE, BEFaaSEENNRERNZVALES NG REHE
Flobject_init_exJ352¥18a1k2s, HiFAIRF R [object_init_ex()] -->[_object_init_ex()] -->
[_object_and_properties_init()]

T£_object_and_properties_initR#/H, FZFSHMITRIERIIFIRARBFINT, REEHEPFHSET
EXER (EXENETAER) . BEHTHE, r‘ R Ezvalfi2£ 3 HIS_OBJECT.

Zz TYPE P(arg) = IS OBJECT;

HRBTRBEY G, BRFSHMTzend_object K BT R IFIIA L T1E, WA IARMERLE

zend_objects_new.

ZEND API zend object value zend objects new(zend object **object,
zend class entry *class type TSRMLS DC)
{
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zend object value retval

object emalloc (sizeof (zend object))

(*object) —>ce class type

retval.handle zend objects store put (*object, (zend objects store dtor t)
zend objects destroy object, (zend objects free object storage t)
zend objects free object storage, NULL TSRMLS CC)

retval.handlers std object handlers
(*object) —>guards NULL
retval

zend_objects_newEHLVNIA AN KRB SHNEXER, BRENRIABTHE, NRIENFHERS],
R IERE . X BEFIRBMANF M A E L Izend_objects_store_put.

RN RMANSM, BRENGNERERSIE, BREEXNRAGEREAFOEN SR
std_object_handlers. H{IFZend/zend_object_handles.cxXfH

XHER it

XEEHNNER, BIIBIA—DHHEE-- N5t HATEPHPRIZEIETHEMEA BN RINFRRZ
AXEH, BIEG(objects_store)o X MXFIMAITEAREMPHPHERBIZTMEMBEERMNNSR, X4
BREARELTFRINMBEERERZITR, S—1PEASEZ—PEBEFE—XNZHNXRN, BZHB—umxt
NSRRI REEE— DR —F. XIEMNFLERD, — I EUUNRER, 5—1ETE
NE, FAIRENERER, HEFRINAFTEAINSNAEREREN. NN EEEEA
zend_objects_storeZ5#fdx, NF;

typedef struct zend objects store {
zend object store bucket *object buckets
zend uint top
zend uint size
int free list head
} zend objects store

typedef struct zend object store bucket {
zend bool destructor called
zend bool valid
union store bucket ({
struct store object {
void *object
zend objects store dtor t dtor
zend objects free object storage t free storage
zend objects store clone t clone
const zend object handlers *handlers
zend uint refcount
gc_root buffer *buffered
} obj
struct {
int next
} free list
} bucket
} zend object store bucket

XX HM, PHPAZE —ENRIEEAPI, T Zend/zend_objects_APl.c3(ff, EFIFRMNT:

e zend obiects store init MEIHHNIRLERIE, EMBUTMEERZIEKRIBAME, BITIRFR:
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[php_request_startup] --> [php_start_sapi] --> [zend_activate] --> [init_executor] ¥R LK, B
43#id 10241 zend_object_store_bucketZ8 3t it

o zend_objects_store_destroy $#HERFISit, 1HHefree BMAE

« zend_objects_store_mark_destructed tRICET AN R KIAR T TR

o zend_objects_store_free_object_storage BN &

e zend_objects_store_put XfRAIFMAPI, ELEEH, ZFSPITE N bucketPIFIIE LR 1E

 zend_objects_store_get_refcount FREXXS St X$ 52 05| FTT4L

o zend_objects_store_add_ref XIREISIAITEM, FABEINSR

« zend_objects_store_add_ref_by_handle i@i¥handleZ=#,xI 5, FEFES| AITHN1

o zend_objects_store_del_ref SR A5 AITERT, EABINSR

 zend_objects_store_del_ref_by_handle_ex i@idhandleET# 4%, FHIGEHSIAITEOR1, TF5IH
AN R B ERGE

e zend_objects_store_clone_obj X R 7 EAPI, #iE—ETHIbucket, FEFTHIX SR MBIXS M

e zend_object_store_get_object SREXXI St bucket I &, RABEAXTR

zend_object_store_get_object_by_handle 3REXXI S ithbucket FIXS &, EABENRS|E

%

il

METERN REBRE, WRNHKRTEEFE EpropertiesE8H. FHENNREESE—ERENE
ER#, MRFERWNKATE, NR&EEEANRread_property, EXRHIFREREA
zend_std_read_property; IR FERER AT E, WRKEEFEBNZwrite_property, EXJNHIFRERE
zend_std_write_property. IXLERFEZALAEFR, MREABDIFR, BT REXN NI RETEE
Bift. Witdom¥ BH, ERETEMIREREAILE R EFIH.

/* {{{ PHP MINIT FUNCTION (dom) */
PHP MINIT FUNCTION (dom)
{

zend class entry ce;

memcpy (&dom object handlers, zend get std object handlers(),
sizeof (zend object handlers)) ;

dom object handlers.read property = dom read property;

dom object handlers.write property = dom write property;

| #H

A E2dom¥y B RIIESR IR (LR B BB A NS, FiX T T X5 Mread_property535% .

XBRAVAFRERNRIER B A FITH AR R T EREEARE. RATEMNRNRELBARNZ
zend_std_read_propertyi&#. X REAIRIZEXHFRN:

RENRMEMY, WREFE, BEZL, NREZEHEXENE, BE=2

MR MpropertiesEX 2 EHFAS BMN MM EBMHEFE, UIRGFEROER, MRRF
HE=%

o B=, MRFHE__getBEARTE, WEARLGTZEZRDNLTE, MRTEFE, BEND

o ZEMZ, WNRtype=BP_VAR_IS, iR[E &EG(uninitialized_zval_ptr), &NKREE

T
U,
a1k
U

B
o« £
%,

M RTEBNIRE RZIARANZzend_std_write_propertyi&#. BMITRZNT:
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o T3, RENKMEN, WREFRE, BEZY, MRLEHEXEMN, BEND

o £, M RMpropertiesEXEEHFAES BMNKMNEMEE, UREFE, BE=F, NRFRHE
®, BEND

o F=¥, MRESEMEMNZTERENEMEE, NWARITEMREE, SUBITTEMERE, LM
TEMEFENEMANTEMELEL, FLEXH, XBRLAETEE5|AMNEIM

o HBIF, MRFHE_setBARTE, WEAARGAEELTE, MRATEFRE, BELD

o FHYW, MRMATE—BHRBAHRET, NEEKLTERMEIXRMproperties™ B FrfE
HashTableH .

R TT ik

BMRTTEX BIEEMMKRTDEMBEARTTE. BARITDEERTANSELNDEENAT T, XERRH
Bk, EXNRIPERBRFRERATIENERRE, BAELTIRESINULL, ESPLY B, ALK
HEARE, MTHRE:

PHP MINIT FUNCTION (spl iterators)

{
-1
memcpy (&¢spl handlers dual it, zend get std object handlers(),
sizeof (zend object handlers)) ;
spl handlers dual it.get method = spl dual it get method;
/*spl handlers dual it.call method = spl dual it call method;*/
spl handlers dual it.clone obj = NULL;

... Bl

T EMPHPREE B, FANEERRTTENEAYRE:

class Tipi {
public function t() {
echo c

}
}

Sobj = new Tipi ()
Sobj->t () ;

XE—NETREMRESIH, ENE—TRAFT AWt SIE—MEEMSLE, FEBEATESoD), @AY
XNNEEEMTERAT .. FAVLDY REEEERMHBENRE, ATAMEESES AVIRLRAT
ERER, BUTHERDNERE. WA R T AR AN A E RSN ZEND_INIT_METHOD_CALL,
MEMWIAABRK (—PACV, —1HCONST) FJAEXKHHITREA
ZEND_INIT_METHOD_CALL_SPEC_CV_CONST_HANDLER It ¥ f9iB R 2 an T :

o F—, REIFEANGES, RIHEE, HAMRELE: MERIFFE, Wk

o FW, MRE-—THRIEHENSR, WEE=F, TN Call to a member function t on a non-
object

o =3, HAXNSRMget method B HIREUK R T757E

o FEMF, HeEAME, BEHSITEA, thsLTEF.
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get_method i’ #1— i 27 E LI figet_method ki %h, E XYM HY R KRR E
Zend/zend_object_handlers.cX fFHizend_std_get_methodi&#i. zend_std_get_method R HIRIZLN
T

e ¥£—35, Mzobj->ce->function_table FEHXEEHFEFTEEANRE, MRAHFEE, BEZL, W
REE, BE=D

o 25, MR_ callR##FE, NiAMzend_get_user_call_functionsR KB FFRE], MR AFEE,
JU3R EINULL

o =, REFANGEES, MRAMERE, BEND, SNEERD

. Ilfly MBHE—PEFREFMXNFEER—NMERESERE, MWREILTZE, TNHET_call
HESEFRE, FENERLEE, TNHREE

o BRI, WEBRIEHKIFOIES AprotecteddVER . HEFHAD

o 7, R[EfbC

HRETRENERR, THNRERIHTT, XTREANPITESNECSENELT .

£\ BRI

FHEEARSP, W BT ENEXRE: @E=TE (#iEF: Namespace) RxiriAfF (identifier) f9_EO
T (context) « —MRRFHAEZNHETHFEX, BEFBSDBZEHHNEXZERETH. EF
RIEEH, HETEE—MEHRNIERE, B8 TAT%EARANIRAR, BASGHA—MRHRFER

RoR, XFEEF—RINEEE EAEXHRARFA—MRRRFAR TR REFMEMIERESRATHRER T
REE, AR AN g4 EHAT BN RE .

DERTEUEEE—MEHESEYNG L, ANUIUEERAARBEMN—FMER, ERZES
FRERAT L B IX i R S AR R o EPHPEP AT E ARBRAERSRERN HEFNCIENE
FA AR D 0 2 55 R £ B Al 2 A 7 2K o) 2

1. ARRENRESPHPRMN/REUEERE=HX/RB/EELZ BN BT H R,
2. AMRKIFFAREMEREN TERE —RKAEMEXN)EE— 37 (KEE NER, RER
Ry AT

PHPM5.3.0MAF A e B2 A1t B—NEXFER 2= EARG):

<?php
namespace tipi;
class Exception {
public static $var =

}

const E ALL =

function strlen () {
echo

}

echo Exception::Svar;


http://zh.wikipedia.org/wiki/%E5%91%BD%E5%90%8D%E7%A9%BA%E9%97%B4
http://www.php.net/static
http://www.php.net/strlen
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echo strlen (Exception::Svar);

W EFR, EXT AT Epi, XN RTEINEX T —1ExceptionZf, — 1 E_ALLEEF—1 &
#strlen. XK. BEEMRHPHPRIACEIH .. RIVREX N GRAZTE, FHXLR. BE2RRNE
SRENEEFHRREEFHNER, FEEEMNEXBARESHIN.

MPHPIEEkE, &= EEIY namespace X EBEFEX, EmEZTEA, AJLEFEEAEERNPHP
REZ, EREMEIEENR TR BEMEE. MIEELRFE, PHPIHFE— N XHHEXZ I HET
B, ERAHEEXMRBAATR. YFEE2RNESRTRHNRBEGZT B PR BEESE—
£, 2RRBUMA— NI ZFR namespace &AM L KIESHER K.

i, BE—T, £PHPRZH, wRZEMEXEIAKIAMNE? SEZIaa=aHREFEES ME
B R A AT, AMAIX 43?5 B2 B RY R S an T iE F?

i B = [EHIE X

AT EAEPHPHASIH SRR R, TERRY, XHERE, ErWNdREFHEsR2TE5
EXHRBANEFHER, FARBBRRBFEERNEMNERFT. N EERAIHAIEXceptionss, &
[EFERIZE B2 tipi\Exception. Xt TENPHPSLILAIZRMRIT, XMSLI T RN FIXSE MUBEE B
R RN,

TEFAIAEXceptionZE A EIIH B N BT B HISEI . B = BSLI A< EF Enamespace, Mt
FBEF BT UL EIE 4R 1RRT IR I X B F R R E A zend_do_begin_namespace. TELtEREH,
K EEXNCG(current_namespace) IR EIRIE, X MEEEEXFPIRHEFHN BB

ERTERNIHY, XEPNIIERIFEN<1EHZend/zend_complie.cXX 4 HH]
zend_do_begin_class_declarationi&#1, LRI Far 2= EHLERBINT:

1f (CG(current namespace)) {
/* Prefix class name with name of current namespace */
znode tmp;

tmp.u.constant = *CG(current namespace) ;

zval copy ctor (&tmp.u.constant);

zend do build namespace name (&tmp, &tmp, class name TSRMLS CC) ;

class name = &tmp;

efree (lcname) ;

lcname = zend str tolower dup(Z STRVAL(class name->u.constant),
Z STRLEN (class name->u.constant));

}
XERBHIEARNRYIFEESZTE, NARXBMEGRTEIMNAS, WalEmREIRGHE
tip\ExceptionZ&, FHItipNEREFMZ X EMITH. FEzend_do_build_namespace_nameEZHHHRE S

iAzend_do_build_full_name®R#SLHAEZMEFH. HRBMBENF R P EERFNBREHEHRE.
Xt E e BT ENXYE. BEMRBEEINEREA.

{5 Ffi &= (8]

DUREAR NG, YHEIEAREN, £8FHzend_do_begin_function_call®#i. 7EHEEH, ZHfF
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ARG 2T BN ERE, EABNEE Izend_resolve_non_class_name. #
zend_resolve_non_class_nameZR P SiRIER A {EHE HIMr FHR B AKX LR

1. T2REZMHNEE: BFELEMHE, EAMNKERE—IFRESAN, XHELT,
ERTNSEERE. ELF\strlenXFLNF L2 HIE 2 K0T 5T & X B\tipi\Exceptionif
Ho

2. FTEMIERE BRFIRE BT (FFTLBRERI) © REBUARNSARY BFFMEE A Z, 3
M#FHEFiE7A B HashTable R EUE X M #p B 8] 2R, FEHEMANRBEZEHF. XT3l
BNEERERERENRNERSUR,

3. EHEBTEAM: FMIEREHERES AMNEEREZMBISERFTENELaHN G BT E &
Ro XEHIMREELRIMETE, REEFBLRE—NEHT HATEMNREZ.

HBIFN

AFBI A Z5 I AR SAMINT ERERR, BEHRTEN—PEERFL. XBREMTES unix
XHRFHRAUCIENEENXHHERNFSERE. PHP /2= EXEF ARMERAZHSATR:
NEBMERR 7, e B 8 2R EAR F.

PHPAX S ARHHEE

fEPHPH, 3| & 2@ 1R use SREEIMAY. MR AARRD Fh 3k B 4513 0 B B R B2
zend_do_use. HIZEHFAHENRBELEHFMECG(current_import)H, XzZ—{"HashTable,
zend_do_useEBNMEHMIMEAR LE—PERK, FITEEHER, ZEEAZIHashTablefiidf2. Hrgt
N BT EFEZBESANLELRE, MY FEENRECRFENEE, XMEPHPRAZFHSAREHE
ERNRAREFE,

BT MG

RZESNXAET—NIEEERNIE. QFEEXH, YRRE. RESHEFFMRITMIH. &
EANRIES PNRERELANEEN, PHPHRNRER LR EM . MJava/C++FE Ml

REMEBNRWESFG, RRNMABTREPHPRZTRNAER R, UEMEZE, #0, finalZt#&d
SMEF ENRR. EENETERNRRTE, RATENNBEES . @SR PAGE, £IEFH
KA .

PHPHE—LLEFIRINE R TT A, MABARTT L, AERNA T XEBARNTTIENRIRZ L MLIR
I,
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BENE AFEHE

NEZITENFEEXRRNBHz—, SENEEEFUREIENTE, CPURBHIRMNEHFRTLLA
T FEITREEIRE, MABINBESSHFEEENFTN, BEFSTHEERFRHITH. MCPUITHER
—#, AFELERETEIRN—IRERS.

HERNFBEPEEGS: CPUTERT, REHRBRULIO. IMRUBEN N THRLIFI AR, MM
TEEFHRERR, BUHBRAERAZCPUTERIR, BYEMFHERIZAGFEME. AENAE
EEPRNMBRERRRFNENFERAR, MEXIENARR: NASRNFABEROAFRR.

BRI T EAC/IC+H+FXXNREREEZ I, RERDESHBRAFEERI TESZE, W
Java, ZMEIZAIES PHP/Python/Ruby% %, EFFEEFNFENRAIEER, MXLMEAES IS
EMEITHEN, IHEREFRMAFERFBBEREITISHNII. BREFRTFTETFH
HIPAE, MERFETIRFPRFNEACEEZEHTEEN, NFEENIFERAREESSUNEFR
MIIET

NEEENTETFERYUESIHNFANE.

NENEARELERBERNSE, HRART, BRAFENKNE. URFFETAFEEATEREEN
BT SERAFEE, IRXMBEALMEBERFF, AMAZ, BFEYSNAETRL.
T RLFPHPRERAERENFEENIES RZ, NEEEEREXEEMN—MER, EERKERF
ERETEFAPITEE,

EPHPEERE, EXHEE. X BEFEXAAECTIREFRT LEIAFNHRIBEMER, B
REVRSEBHIEREERHITHR, AITEIEFSFENERNBRESHESERNFRE, BENR,
R EXFHRVNSEIFTRERZEFSHEREN. AXIREFESERIEAFASERNAFRLERRET .
PHPMF I E—ERTECHRNEEENS, E5.3ZFHANEEEMN5|AITEEAR, B3|ARAREFEE
—EMFARERBE, £PHP5.3Z/F, SIATHRLIREEAE, Eit, PHPHRAFEENHENTE.

AERNTAPHPIES LA MAFE RIS .

g1 NEEEER

MENEX LW, BRESE2ERN, HENKEREEUL, FE—MTIENAEEENERERS,
BARNTURERENNAFTESERNEMIESR, LN3DERNERMBLER, MWebhkS2sXEML &K N
MR EAER, BECPU. AFELEENENMTREREZAGREMNIER, £E—NZXLFFELHR
M, AERRAERENSFTESERF BRI

BRIERGHINFEE

AU ENNRBREITAZE, TERERNESMARERRE, IERAEATRESEERERANET. X2
AITENMNERREN, RERFEE—MRME, AT CRIEBAFHRNERMG, BEUEVNNAERIE,
ERNARFTIRERENXRBERGEMMNFEE, ZMBEEE Y, MPLEMNTASWEZMHFERK
MEMRS], Gl AREFITEERRYEAFRE MR R R
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RERAGEREEENT, MURFAFZUFTEAETHNEFEE, AFEEZNNHZER, TEIFE
FWMAEAEEEET(MMU) BT AECPUKNREFRIIIE.

NARHHNEER

HTFHENNAFHRRERRHTER, FUEBNHARFRELZEENAFERTIHEON, NAERF
REEERMERGRIEARE, BENNADIEXAMH, EFENNRBN 2 Mmalloc SR BIR(E
RAHEHRIFAT, £ EXNMREEREESNNAZS TERENENERANRBAFR, LLWebiRSEas,
WBEES, ATERERFRBENFTBRSIRAZGEAH, FRBEAMEENNEHEREERAEMNES
R, RARGZEASKECPUMARSITIREING, EASRIVEIERNFNRIE, RAAERIERRTREHT
X FIRARAZTIERERN, WRMENERNZSMAPSZ B S = A MR o).

ETRFFEANE, " EUNREERNNAREBCEARSHTAFERE, fIWEXHE
HMANAEFEEEH, MEATERNAFEFIRD EERRIRERS, LLWALUSRERITER, X
WAL S 2 R K A 7 FR I FIRE -

PHPARZE XN AFHITER, XETEHAPHPRBZESRIETT . AHPHPRIE—IAEFEE
AR, E2BIRTHEERNAFLRTER XHBSINAREEMNNT SRR

PHP i R fZ KR T RE 5 1£
A BRI E AR S T E AR

Fatal error: Allowed memory size of X bytes exhausted (tried to allocate Y
bytes)

X MERNEERAH, PHPEALER T AT EANKRARET, BE LREXREATEERNE
FRENBLEM. b —RXMSEBBANXAEINED, SELIBRNEE, KEEXBIRHR
AL EREABEANEE, XEHEAURIERANFE AIEAMmEE L.

PHPERIA I S KN A K/NE32M, IR IR E A F Z 5 FB I 32MAI A FF 1] LAE S php. inilid & ST HI
MTEE:

memory limit = 32M

WMRIRTEE 2 phpEC B, BN RIPHPIRE R B 2L Mini_set()R%, AT AEIESHIESREAMNA
Fa AR

<?php
ini set( ’ )

MABANENSHNERZANAEFES A, BRNBEENEZADEINNAGFS AERR? ZEREEE
E,‘]O

1. memory get usage(), X EREHIEREIKE BRIPHPHEIZS BT AN E KN,
2. memory get peak usage(), XPMERFWIEARE MEIHAZ Bl EFRS BRNRNEFEEE, XHEH



http://zh.wikipedia.org/wiki/%E5%86%85%E5%AD%98%E7%AE%A1%E7%90%86%E5%8D%95%E5%85%83
http://zh.wikipedia.org/wiki/%E7%B3%BB%E7%BB%9F%E8%B0%83%E7%94%A8
http://www.php.net/ini_set
http://www.php.net/manual/en/function.memory-get-usage.php
http://www.php.net/manual/en/function.memory-get-peak-usage.php
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AJREIRENE] B BT AR A 775 K 1B

BEPHP AP ERHEAIIRERE, BN EEFAFNER, REWENRBAFENS BIE
A, XHEMIERNZIAFEERGT 4 ARE?

RIHNETENRRSIATE, &k, #F5k, BEXS. JPAXEESME L HRFHNRN
&, BTUEEMNEE NLEROREANRE, LLMBIEDE PR E < Fautoloadkilk 5 — R AR —
E=EANE a3k, MREESEREHAREN, MRBNENIETBEMRNEEunsetiz [FAT4E
SEBEER S ANEE,

FEMNEDEENAPHPEZTRNNAEEAMNERMAT . XUEEDITNELEARNERFHNPHP
KA.

£ PHPHRHRAFEE

AERTERNTHRRNNET AFEE-RSBEUATRE:

1. BRARBMAFHIBNNEFER;
2. IAI M 8B F] AR A IRENER 7> N 7F S
3. T ERENAE, ERULUREERITHEETIRAREEFEM.

53N, PHPHAREETESXHMNAR, REXEARTEZENDRAZTEUEMEZXEREOR
HLBINBIFEH. BEEMEMEES BN NemallocZ, efreer, ME—NMEIEATUIEIEemallocEiR [@ 45 R 16

Mo

PHPRIANEZEE T UM EIERSE (hierarchical) B. ENAN=ZE: FfiEE (storage) « HE
(heap) FEOE (emalloc/efree) - #ZfEEE malloc()« mmap() EERHEEAZETNRIENE, I
B free() REBMATHRIBENRNE. FHEEBRBEFIBEHNAGFTERIBLERK, XERIBMRERHIZE
storage REMFBEMNEFR, ARHEERUIARAGFHEENSE AR, EURRARNAFXRIFNNRN
%, GHRENERAREAELSENFRXERERL. ME6.1R, PHPREEESRE. PHPEEHEELS
AFRN#ESECF E: malloc, win32, mmap_anon, mmap_zero, ZRIA{EFAmallocHEENTE, MEBET
ZEND_WIN32%, NAwindowshiz, i@FHeapAllocH AT, R TAMATELTREAEBRNGTERE, 7
BPHPHIRNET RATLUEIT IR BIME T 2R EK.
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ERE. REREER/Y BERF

%

N
3 n
EOE (emalloc/efree) B
I"E
HE (heap) g
gl
TFHEE (storage) 2|
%
win32 malloc mmap_anon mmap_Zero
= = _.T\ﬂ
ERERHEBAETLI
El6.1 PHPAEEESS
BHABRMNETEOBNSIM, BOERE—YREX, WT:
/* Standard wrapper macros */
#define emalloc (size) _emalloc((size) ZEND FILE LINE CC
ZEND FILE LINE EMPTY CC)
#define safe emalloc (nmemb, size, offset) __safe emalloc((nmemb), (size),
(offset) ZEND FILE LINE CC ZEND FILE LINE EMPTY CC)
#define efree (ptr) _efree((ptr) ZEND FILE LINE CC
ZEND FILE LINE EMPTY CC)
#define ecalloc (nmemb, size) _ecalloc ((nmemb), (size)
ZEND FILE LINE CC ZEND FILE LINE EMPTY CC)
#define erealloc (ptr, size) _erealloc((ptr), (size), O

ZEND FILE LINE CC ZEND FILE LINE EMPTY CC)
#define safe erealloc (ptr, nmemb, size, offset) safe erealloc((ptr), (nmemb),
(size), (offset) ZEND FILE LINE CC ZEND FILE LINE EMPTY CC)

#define erealloc recoverable (ptr, size) _erealloc((ptr), (size), 1
ZEND FILE LINE CC ZEND FILE LINE EMPTY CC)

#define estrdup (s) _estrdup((s) ZEND FILE LINE CC
ZEND FILE LINE EMPTY CC)

#define estrndup (s, length) _estrndup((s), (length)

ZEND FILE LINE CC ZEND FILE LINE EMPTY CC)

#define zend mem block size (ptr) _zend mem block size((ptr)

TSRMLS CC ZEND FILE LINE CC ZEND FILE LINE EMPTY CC)

XEAMAREERFARE? AAXEREST—MEAERRFEE, EXT—IEERNED,
ERERENE S ERE TINPERAMPHPREEEMARSII, KT —MRBEaXRR. BRPHPAIR
FXLRBNER, EREHXHEIENEARER. XENEDEARITEER (facadetR ) KLk
on

AEOETHEPHPREFEENZOSII, HNFRZ AheanF. XNEEHENPHPAHFEERNT
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2, BRBNEXTENED:

/* mm block type */

typedef struct zend mm block info {
size t size; /* blockHIA/N\*/
size t prev; /* IR — T REHE*/

} zend mm block info;

typedef struct zend mm block {
zend mm block info info;
} zend mm block;

typedef struct zend mm small free block { /* XK/@#EZH */
zend mm block info info;
struct zend mm free block *prev free block; /* BT x/
struct zend mm free block *next free block; VA =t b~ SV
} zend mm small free block; /* /NAIZHH*/

typedef struct zend mm free block { /* XREgiEZR + PIER */
zend mm block info info;
struct zend mm free block *prev free block; /* BT8R */
struct zend mm free block *next free block; S ER
struct zend mm free block **parent; /* RE */
struct zend mm free block *child[2]; /* BT FLER*/

} zend_mm_free_biock;

struct zend mm heap {

int use zend alloc; /* E&EHzendFETEZ */

void *(* malloc) (size t); /* AIFAHEIERE*/

void (*_free) (void*); /* RIFFFREILERE/

void *(* realloc) (void*, size t);

size t free bitmap; /* INREFAFERIR */

size t large free bitmap; /* ARZFAFIFIR*/

size t block size; /* —RAFAECRIRA, R
ZEND MM SEG SIZEFEEFIA/NN, BIANZEND MM SEG SIZE (256 * 1024)*/

size t compact size;  /* EZEIRIELIRE, J9ZEND MM COMPACTIEEAX
A, BUTT 2 * 1024 * 1024%/

zend mm_segment *segments list; /* K £ 5 */

zend mm_storage *storage; /* BT BRI ISR */

size t real size; /* WBRJESEA/N */

size t real peak; /* MEESLA/NGIIEE */

size t limit; /* BHIAFLTR *

size t size; /* BRI */

size t peak; /* EXNHIIEE

size t reserve size;  /* BHEX/*/

void “reserve; /* BT */

int overflow; /* R LE

int internal;
#if ZEND MM CACHE

unsigned int cached; /* BZHFEAX/N */

zend mm_free block *cache[ZEND MM NUM BUCKETS]; /* ZE##(ZH/
#endif

zend mm free block *free buckets[ZEND MM NUM BUCKETS*2] ; /* NSRRI FEA,
HHESIHIBE +/

zend mm free block *large free buckets[ZEND MM NUM BUCKETS]; /* KRATF

4, WHEF5IHEE */
zend mm free block *rest buckets[2]; /* FARAFEEL/

I
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LA NEFEEER, ARRHZEzend_mm_startup. E£¥ItAakstorage BT H R, ¥ 1LE
KN, EgOFRE, FIEMzend_mm_startup_ex()¥liaLiER. XEMOE TR ERG.1 RN
=, EXNPIFETERZ N ZEND_MM_MEM_TYPE. XEM¥IALAERA/NTIESY
ZEND_MM_SEG_SIZERE, MRRXEZEXMIREE, ZFHEIAN256 * 1024, X MEFHEE
_zend_mm_heapZ#fblock_sizeFE&H, FRAEHLEFN=FRDERETHNIRNET, £2EXNME
HIR/NSREBTERFAIR/No

PHPHIAGEEETETERELIP =155 /INMRNESIFR (free_buckets) « KIRAETIFE
(large_free_buckets) MFILANEFIFE (rest_buckets) . FZF|bucketXMEFAZRRERAR? EBIE
HA M @BHashTablely, XM — 1N EENAE, EffAHashTableH— 1R TAB. EXE, 81
bucketth X ¥ —FE K/NURFRFNR, XEFERFIREE W ARSI,

RO ENETEBE N REEZM MHashTable, B4, - HashTable#£E EH 2 fhashi&
. BEEFBNkREfree_bucketsFlzk, XN FIRAREMNRANESE, HhashREA:

#define ZEND MM BUCKET INDEX (true size)
((true size>>ZEND MM ALIGNMENT LOG2) -
(ZEND MM _ALIGNED MIN HEADER SIZE>>ZEND MM ALIGNMENT LOGZ2))

RIRZEND_MM_ALIGNMENT A8 (WS &ERFUA, AZEMZEND_MM_ALIGNMENTH{EHS 7
8) , MZEND_MM_ALIGNED_MIN_HEADER_SIZE=16, #ltiftrue_size=256, N((256>>3)-
(16>>3))=30. *HZEND_MM_BUCKET_INDEXZ L Eiff, ZEND_MM_SMALL_SIZEZR—fth S ER &
I, ZEND_MM_SMALL_SIZEERRITERZHIMTETEHIERNANGFER/NES H/INRIIAE, F£LENREIH,
INF272Byte I EA/INRATE, Nindexix % RAEHN31, XHEFFLIRIET free_bucketsA~ & H I £ 2H 5 H HY
P

HERNEFEEYRLN, PHPRZX¥IiE{kfree_bucketsFlik. EFfree_buckets[|$HE BN E N
77, {BitAYfree_blockHIN M ERE R BIEORGHNITRN, FRAEVIBLEzend_mm_initAH#IFTT
FIRES, SNFEHEMATER (RSIMOFLR) BEARHNERHSHERIES . MMYGAE N EER
KRt R

IS
fo

~ ZEND MM SMALL FREE BUCKET (heap, 0);
O (

i =0; 1 < ZEND MM NUM BUCKETS; i++) {
p->next free block = p;
p->prev free block = p;
p = (zend mm free block*) ((char*)p + sizeof (zend mm free block*) * 2);
heap->large free buckets[i] = NULL;

PLEBIX DAL IR 1ELE R, 72{% Ffree_bitmapfFiC ER/ZWAHRE L FALINEH. B4
free_bucketsF R LB UE 6.2 7R.
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PHP N {75 free_buckets#!] 44} i)
6.2 free_buckets%!| 3R 45

a0k Afree_bucketsFIRMEME, HBFMTRFEZBAIIIRN, FEABRBEROANERK
index, & ZFlindex/s, TELindexXy AN [EF R LFBIBAFTHITTER

free_bucketsFl5kE A THER/NRAE, mM5ZXKlarge_free_buckets%l 3k Fk FE RERAIA
7, RiAlarge_free_bucketsFIFR MWLM F—hashzk, BEEXDSHTEMfree_bucketsFlFz—LX H.
El—MENTHE, WESHINESER=MEEEEIVREME. RIVEEERASEH, HE2—
hashBi&t, Hhash&#h:

#define ZEND MM LARGE BUCKET INDEX(S) zend mm high bit (S)

static inline unsigned int zend mm high bit(size t size)

{

./ B E T T BRI SET
unsigned int n = 0;
while ( size != 0) {

size = size >> 1;
H++; N
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}

return n-1;

X PhashiE# AR Esize 9%y, REE Nsize ZHBHR1HMNE-1. RiZLAsizei512Byte, N
XA FES I Elarge_free_buckets¥3R, 5120 —#H/A251000000000, EFXE&—M, WEIN
FIFIZRindexH0. XFAEBIRIE, XEF—RUH:

—RkiE, ARDNEBEBNEARNER . BEUBEELZRIKD0, ERABRELIR
KM RESBEINVNE. CESHERBMPHEX NZEAMMERX. M TFERFSHE, 6%
BIGEEEN. XNTAFSHNEE, WZELHAIU. B, ALHBIBANERER.

BTEE —RIIRNTRIBARIERERIIRNER. BEMEINHTENGFMENRATRUE,
REERIERAGFERNTENLE. XPEBITHAZREANBERT, MNEEMNLVESRENRNE
Ko HEHNEMNT:

o £ BURSIKRBNBLEME - PMER/FEALNER, MREB-NER/AT, WIFAFEREIE
—PMEENERMVE, RO, SNEE"D

o FH MHRIERESL, EXT—MER, FRHEENIMER

o F=H AMIANERATNANNEFTESRNATANEE—H MRA/N NN EHEROED
BEHNMTRANMIERTENERE - PMTENNVE. SNFENE

o ED HIHMERETNE, MRINE, WHRERMUE, EFREHK, BUE_D.

MPLERSFEFATRT LE Hlarge_free_buckets%l R4S #IaNE6.3F7 7=


http://www.php-internal.com/?v=RELEASE_2011-07-29_V0.6.7&ref=pdf

TIPIZR N fZPHPA#%

I-
|

PHPH fF & #large_free_buckets #2454 &

&16.3 large_free_buckets¥l R4

MAFESENTRERAIUEL, AFERERAMINFZ/NRNETIR, BERARANEIR, BREZ
FIRNEYIR. Eheapftt, ILF|FERIIFrest_bucketsFEE, XE2— MNREARNTEMNHEH. MEMNE
AREAMERIRERINE—PTE, Blheap->rest_buckets[0]. ERMAER, MEFEENAEFR
HIAR/NKTF WA LAY IR BVZEND_MM_SEG_SIZERI{E (fEheapZEtdhlblock_sizeFEk) 5
ZEND_MM_ALIGNED_SEGMENT_SIZE(%F8)#1ZEND_MM_ALIGNED_HEADER_SIZE (% F8)rIFH
Z, WSBEHERBRIEA rest_buckts[0]FTFERIN@EER A, X MREMBIEMNOERZE—F, W2
AE—IPTENEERBATNITR. HIIERMLEHRMiree_bucketZk !, HEXNFIRFENBEZERBA
Zk, EHEHEEMhashRE.

ftheapE TEHRHFHE, EHENERRENESRNAXNEZERL. EPHPREEHEIRE
RABX I H"Storage Manager". FiEMEELERRBUT:

/* Heaps with user defined storage */
typedef struct zend mm storage zend mm storage;

typedef struct zend mm segment {

size t SEsZEl

struct zend mm segment *next segment;
} zend mm segment;
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typedef struct zend mm mem handlers {
const char *name;

zend mm storage* (*init) (void *params); // Ul AT

void (*dtor) (zend mm storage *storage); // a3

void (*compact) (zend mm storage *storage);

zend mm segment* (* alloc) (zend mm storage *storage, size t size); //
R 77 B R 2L

zend mm segment* (* realloc) (zend mm storage *storage, zend mm segment
*ptr, size_t size); /) BRI FERE

void (* free) (zend mm storage *storage, zend mm segment *ptr); // 7=
T 72X

} zend mm mem handlers;

struct zend mm storage {
const zend mm mem handlers *handlers; // PS5
void *data;

}i

U ERBHIXBETEFHEELERHENGEDE, NTFRAENAESRLR, ITENMERNELERN
WIBERE.. HAnameFEFRAREMAEER. £E6.17F, FR{TTUEEIPHPEEHMERBIMRNE
B ZE: malloc, win32, mmap_anon, mmap_zeroZhiiAfE FAmallocHERNE, MRIFET
ZEND_WIN327%, NAwindowshiZ, J@FHeapAllocHRAE, FTEMAELRANE ZRNEFRS, FF
BPHPHIAEL RA BT RETEREN. HEHIHBUOT:

The Zend MM can be tweaked using ZEND MM MEM TYPE and ZEND MM SEG SIZE
environment

variables. Default values are “malloc” and “256K”. Dependent on target system
you

can also use “mmap_anon”, “mmap zero” and “win32" storage managers.

ERES, WTFX4MAESE TR, 23 KSEH T zend_mm_mem_handlers 1 &b FE R £ o
fe 5 RABR B RIH AT

/* (EFmmap ARG R A BN 77 BAREZRRIRBERET, HEAEEBRS, BRI TSIEMXIFE
o */

# define ZEND MM MEM MMAP ANON DSC {"mmap anon'", zend mm mem dummy init,

zend mm mem dummy dtor, zend mm mem dummy compact, zend mm mem mmap anon alloc,
zend mm mem mmap realloc, zend mm mem mmap free}

/* (Efmmap ARG R AN FE ARG EBE, HABRGIE]/dev/zero. */

# define ZEND MM MEM MMAP ZERO DSC {"mmap zero'", zend mm mem mmap zero init,
zend mm mem mmap zero dtor, zend mm mem dummy compact,

zend mm mem mmap zero alloc, zend mm mem mmap realloc, zend mm mem mmap free}

/* (EFHeapAllocH Bl windowsiRA FFiXm, ABHEHIZEVirtualAlloc () to
allocate memory, LEriEfE/FHIEHLIEHeapAlloc*/

# define ZEND MM MEM WIN32 DSC {"win32", zend mm mem win32 init,

zend mm mem win32 dtor, zend mm mem win32 compact, zend mm mem win32 alloc,
zend mm mem win32 realloc, zend mm mem win3Z2 free}

/* (EfmallocHBL7F AU IUMFHAI IR BNZEND WIN32Z:, JUHEMAwin32/97 B 55+ /
# define ZEND MM MEM MALLOC DSC {'"malloc", zend mm mem dummy init,

zend mm mem dummy dtor, zend mm mem dummy compact, zend mm mem malloc alloc,
zend mm mem malloc realloc, zend mm mem malloc free}

static const zend mm mem handlers mem handlers[] = {
#ifdef HAVE MEM WIN32
ZEND MM MEM WIN32 DSC,
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#endif
#ifdef HAVE MEM MALLOC
ZEND MM MEM MALLOC DSC,
#endif
#ifdef HAVE MEM MMAP ANON
ZEND MM MEM MMAP ANON DSC,
#endif
#ifdef HAVE MEM MMAP ZERO
ZEND MM MEM MMAP ZERO DSC,
#endif
{NULL, NULL, NULL, NULL, NULL, NULL}
}i

BIRFRNVEANZWINS2NEL R, WEPHPRIER, HiFSSERE
ZEND_MM_MEM_WIN32_DSCZ Fr i Fr B L B R ¥ i (B4 mem_handlers. ZEZ FEHNTEARARES
ey, FEREEBEARNRNEXRE. 47, ERENFHZELE USE_ZEND_ALLOC K, ATAHTAKFE
IZ{THY % malloc = emalloc AESEC. {# A malloc-type WES B 72 FSMER IR 22 W 22 N 721 F %
S, T emalloc 2 ERE{E Zend AEEESHSR, BERIITHEBIFR.

SB=T AEER: BRIFMEK

M ERI RIS

BERT—/NERNTARE, PHPRENAFENER, BESE/NRAESIFR (free_buckets) « KR
N#EFIFE (large_free_buckets) # FIRANEFIFER (rest_buckets) =FIFRRKD E#HITH. ZendMM[T
AGHITHAERE, FTEERENORANNEIE, MERZendUMHRIEKE (heapE) kAR SH

—ARMAE, BN LE=MFRAET, BIX—DEUTRAEOHNEENG. EEFETHEEER
NENRE, ZendMMSERFERDRERANAFRER. XEMRFL 28R TPHPRERZMEMNN
FHIEHRE, WTHEAREE:

<?php
Stipi =
echo $tipi;
2>

XE— 1 EBphpiEfr, BRI XtemalociiARAITE, ZINAEFMNBERERARLE, KX
EE BT, RAPHPHANMT, REABNIEXEULAMEENEN, XEEXNKAFHEHERE
NERBITEER.

EHREPHPHY B, ##E{F HemallocskXEmalloc, E?’—@?Jﬁ%ﬁﬁ%PHPE’\]ZendMM
RRE FRIEZRARRARNNEERE. (BRI, REBCHEBEE#MT4.

BLE LEX N NEFHBITIEREH, ZendMMZ A{EHB SHheap EEMTBRIE? AIEXTRD
FNBERETAT AR E -

ZEND ASSIGN SPEC CV_CONST HANDLER (...... )
-> ALLOC ZVAL(...... )
-> ZEND FAST ALLOC(...... )
-> emalloc (...... )
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-> zend mm alloc int(..... )

void *_emalloc 237 S AERIERERRIE, 7E_emallocHI I REH, XNREFEHAZendMMEEITT
Fi, WMRheapE R B FEHZendMMREIE, FEE(FERH_zend_mm_heapZ5#HE X H9_malloceR#iH#
ITRFENSE; (FMTEL EDHALUAE, XER_mallocF] L2
malloc, win32, mmap_anon, mmap_zerodffJ—7) ;

FBRIFTF, NMEAZendMMEHITTAEERE, W—HIF1EEF]ffenable-debugHxfa, AILAEHFERN
BERNENFERER. L, FEXEH{1%FZendMMEH_zend_mm_alloc_intRE3t TR ES L

e

_zend_mm_alloc_int

HAFHRIFHLE

fEheap I F)|
HIEXRDBIATFR?

Y

i
zend_mm_free_blo

ck

F‘ﬁgﬂ'ﬂ B i AR

HarigEheapihas

A

iE Bl 5AC fe et

E6.1 PHPNFETESE
Z4 FE, BN ERESRZBINEIE, ZendMMNRESTRHLEBETIEGUTHE:

1. BERE. NERFHIAFEXRNETRES, MRAKX (BHimemory_limitl# Out of Memory) ;
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2. MNRHBHERTF, FHfastcacheFEINFR(FNELT), REEREHITESS,;

3. £ZendMMEEheapEFHEFEREEXR/NINGFR, H£X—FBZendMMBE 5
ZEND_MM_MAX_SMALL_SIZE#iTR/NLE:, HBAFIEKS AFFMHEE: largefismall. small
KAWAIER S Fzend_mm_low_biti&# Z£Emm_heapH Aifree_buckets &, AR ENfE
FH5large BB AR FHzend_mm_search_large_blockE £ AN 7F

(_zend_mm_heap->large_free_buckets) H#{TEHK. MRTEEALUHEEXNERNANE, &
[atErest_bucketsF#tiTE K. MR, NENSEEE=FFIFRFP/NEIRHETH. KEFTLAGE
FAMIblockfa, #H{iTE5;

4. MRENEILTHERIERBREIFLUSLANEE (BRIAETKX) . FEFEH
ZEND_MM_STORAGE_ALLOCE# A RABRIFE—RAEF (KNELDH
ZEND_MM_SEG_SIZE) , REEEEXFT RIS ERREARIEK. BEIE6D;

5. {#Fzend_mm_remove_from_free_listiR#F 2 21 Fblock T s fEzend_mm_free_block A #&kk;

6. AFFENEETEE, Xzend_mm_heapZ& & MIRREI L B ITHY, B¥Flarge_free_buckets,
peak, sizeZ;

7. R[ESEAAFHIL;

M EBEHSEAIAEY, PHPYRENSER, 246PHPHAERIEITH, PHP—KHFweb AT
FFREIEXRE, BOMARNETESR—MRILER (REETMER) , AFRARERMNEBTE, BEHT/NR
Mo, RAEHTHEREFNAHEERINEAANGFEH, MERTERXARFIER. XEMNTFLHE
BITRESER, RAZHEREFNETHENEK, AFNERBELS ERES” (PHP5.2KRERR
&) o FTLAPHPS 3ZBIRRAHNEEMATHHRBEKINZT. (R, TAFHEHMEERR, MEL
PHP5.3F 5| AN THHIGCHLE, HFHNT—/NT)

R EFRIHER

ZendMMERFHBMALE EXRAESRFRIBHEBNER, LEFunset— M EEREREMMBRIT
AR, ZendMMHFASEEIZZIKAFEZLOA RS, MR EBSEFNAEEREEERIMAATE,
REBAGFNAR/NEERE FEARM=F%I%K (smalllargefree) ZH, A& TRAFFRIENER.

XTREHERNLE, EPERZNEMRIE, FSELENCEMHER

NEFHEBNRAELIEEE_efree. 7f_efreed, NEMHEBELEHRITEEM Ecachef ¥, N
BRNENA/NHEZEND_MM_SMALL_SIZEF Hcacheit R BBE R AR BN
ZEND_MM_CACHE_SIZE, B4, HMBiIAR%ERzend_mm_block# £ Emm_heap->cache®. R
NEJEE W Ecache, NfEATEMNNRBHTRE:

zend mm block *mm block; //ZHEHIAIFZR
zend mm block *next block;

next block = ZEND MM BLOCK AT (mm block, size);
(ZEND MM IS FREE BLOCK (next block)) {
zend mm remove from free list (heap, (zend mm free block *) next block);
size += ZEND MM FREE BLOCK SIZE (next block) ;

(ZEND MM PREV BLOCK IS FREE (mm block)) {

mm block = ZEND MM PREV BLOCK (mm block) ;

zend mm remove from free list (heap, (zend mm free block *) mm block);
size += ZEND MM FREE BLOCK SIZE (mm block) ;

(ZEND MM IS _FIRST BLOCK (mm _block) &&


http://localhost/tipi/web/portable/print.php?p=chapt03/03-06-01-var-define-and-init
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ZEND MM IS GUARD BLOCK (ZEND MM BLOCK AT (mm block, size))) ({

zend mm del segment (heap, (zend mm segment *) ((char *)mm block -
ZEND MM ALIGNED SEGMENT SIZE));
} else {

ZEND MM BLOCK (mm block, ZEND MM FREE BLOCK, size);

zend mm add to free list (heap, (zend mm free block *) mm block) ;

XERIEZELLREN, TEERBELUITEHBNANEFRmm_blocktzend_mm_heap W[5k H
b BT AENEE. MR TP RiEEfreeflINE, WET—PHREF, MR E—HAELTERN
R Afree, MEHE E— PR WRAZEZ BT A, NIfFA zend_mm_add_to_free_lists}
#zend_mm_del_segment #1TEUL.

XA, ZendMME R FFRIA B IR B Fzend_mm_heapfi B, B EIRN#ELH. EFERNERE
NE, BEHRBERNFE—ITARS.

ERNFRHEREREFR, TP RE I ATEHAREE (GC) , BET—/NIHTITL.

Sy Hidk EUL

BR B FI R —MEISFEAR TR E2ATRBIEFTEREENESARMNAEFER. BaiERA
FRE MR ER. RIRERA SRR RABE 5K OEFRESRE, MTTEEZHENRAT
W58, ARENRITIMES ISP, REBAFIRFT —RIESEBNSIE, WPython. PHP.
Eiffel. C#. RubyZ#[E A THREIALH . SRR ERZMELLERITHEE, BRENFLEER
INT o BIE20HE60FRMITHALMLIsp RAHFHRELE TENS R, EBE2HTIARNEARFHRIRRA, M
M ERFRIREEALH K T — PN EERBENLA, HE20HL290F KJavafi T, RREWAFIA# 3z
N FHo

PHPLEEE EXH T AFNEIAER, XANENETHEEE TIFENGRE, AFENSEERR
FEARMNEDMAFERPBRYLR. SikAiE, PHPHRHETIES EMLEREIRAE, LEFRAFB
MoK OEFNESE.

#EPHP5.3MR A2, PHPRABANETS|AIHEREY, H—1PEEM5I AT 43 0T,
PHPEERAFHHEEBREXINTE, A2XEMIRHTERZ hiik. FEHPHPE— & ERERERS
BRI H /AR RNAS, XMAURE T PHPERIBAZTELZ ZEAFIME DD, E2MHEPHP
AR, PHPHAZENIGMIAREFAZMISEEMNYT KX, £PHP5.3/ 5| AT BNk &R E A
Bl FTAVRIR EUAN FIRRR T AL IREIR M 5| AR R . PHPS.3FR ALk AN FIfE R 73X ES |
FRIT % & % b 54 [F 25 [F #AE Y (Concurrent Cycle Collection in Reference Counted Systems) FRIE &
Fo RFXNEEWNNMBRANVMAEER, EPHPHE A BRSHFERMNAA: B2 EHA(Collecting
Cycles).

FEANT, FATMPHPRILIR MBI EBE %, EEHE AT APHPS. SRR MU HIRSLHL .

#rRY LR B 4k

ETEATR, #£PHPH, FRNANFEEFRESIMAITE, SIARKENFNENZR TR A
TP REIRS I A, MM EERAX N ENAEEER. SRS FETPHPHISISNFEET
o PHP5.3ASIALIR SN, EEXEFMNELAEN LE X5, MTHR:


http://docs.php.net/manual/zh/features.gc.refcounting-basics.php
http://www.research.ibm.com/people/d/dfb/papers/Bacon01Concurrent.pdf
http://docs.php.net/manual/zh/features.gc.collecting-cycles.php
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struct zval struct ({
/* Variable information */

zvalue value value; /* value */
zend uint refcount gc;
zend uchar type; /* active type */

zend uchar is ref gc;

5PHP5.3Z BRIk AL, 3| EFErefcountf2 55| FAFis_refflEEEEAMT__gcll B
FHAIRIRES NGl EPHPRUIRBRIEH, XENEE—MEEHBNSR. XERELF— 1 ED
E, ER&TEOBRUTH—LERESH, M, ALLOC_ZVALZE, XD EFEPHP5.32 B2 HE1EHPHP
HNEEES TR HemallocH B NE, FTARHIAGTER/NHTERRBEX/INRE. E5|ASIREIA
#l/5, ALLOC_ZVALZERX AN B ETEN, ok A/NEE—H M, 28 &zval_gc_info
EMEFTERENDN, FEESRATFRE, VIREXANEBEMBIREIRAE . WTRE:

/* The following macroses override macroses from zend alloc.h */
#undef ALLOC ZVAL

#define ALLOC ZVAL(z) \
{ \
(z) = (zval*)emalloc (sizeof (zval gc info)); \
GC_ZVAL INIT(z); \
} (0)

zend_gc.h>fF#Ezend.hf97491T#5| A #include “zend_gc.h” M E %= T 237173 HKY
zend_alloc.h3X R HJALLOC_ZVALE R FEFHIM AR, XEBMHNSZE RN MO AGFER/NISRAEN
BT, FEARGENAFSEPRNTREENFNRNE, FENREESEEzval_ge_infoZs Mk

M
typedef struct zval gc info {
zval z;
union {
gc_root buffer *buffered;
struct zval gc info *next;
b ou;

} zval gc_info;

NFEA—PZVALBR S EHNETE, PRT —Pzvaldtl, XNEBHEREFUzvalZTENENNE
FIFFIEXTTT, MiMfEzval_ge_infoR BUFEETRIsR FIFEHRAYT, HATLAERzvafE . fEzvalFBEEE— 1B
&fk:u. ufl¥Ege_root_bufferE#flibuffered £ & fzval_gc_infofE#fiinext2 . XBMNFE—PEK
BRI RN FIEFERRE R, — P 2zval_gc_infod| R T—NER, WIRKENFIZENSERLILE
TERIREE R, TREIIRES, MANEXEEFI. ALLOC ZVALESE T RERSIEAGC_ZVAL_INITH
SR¥ALER T zvalfizval_ge_info, B £38zval_gc_infof (IR Ruflibuffered ZERIZ B MNULL, LLFES
NEBEBARIR O EZAXEA<EE, BUWS—EHENULL. HFPHPHEFBMEEEHZ M zvalTER]
EREE, XEPlzval_ge_infoifzval, MMAISEE LR ENFIERBRGEFRERK.

PHPRYSIR B G EPHPS. 3HERIA AT B, EERNATUBIEEXHEREEBENER, EXYNM
BEFE A zend.enable_gc. TEphp.iniXXFHEIAZREXNFERN, MRBR(NEEZZHILIIEE, W&
php.inif % fiizend.enable_gc=03zend.enable_gc=off. [ T & php.inific Bzend.enable_gc, tHAJIY
1BIT 1 Fgc_enable()/gc_disable() ERESRFT /K< ARIR BIUEHLE] . X LR F AV IE AR S8 i B>k
FIF SR ARIR B H AR E— . BT IXE D REPHPIZH T gc_collect_cycles() BR# AT A FEAR
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ZmX IR R FIP T EHIE Y. SRR OB RS T B EPHPRBHh A — X NRIENTE. &£
zend.cXXHHRBUTHRG:

static ZEND INI MH (OnUpdateGCEnabled) /* {{{ */
{

OnUpdateBool (entry, new value, new value length, mh argl, mh arg2, mh arg3,
stage TSRMLS CC);

if (GC _G(gc enabled)) {
gc_init (TSRMLS C) ;
}

return SUCCESS;
}
7% BRE */

ZEND INI BEGIN ()

ZEND INI ENTRY ( ; NULL, ZEND INTI ALL,
OnUpdateErrorReporting)

STD ZEND INI BOOLEAN ( , , ZEND INI ALL,
OnUpdateGCEnabled, gc_enabled, zend gc_globals, gc_globals)
#ifdef ZEND MULTIBYTE

STD ZEND INI BOOLEAN ( ; , ZEND INI ALL, OnUpdateBool,
detect unicode, zend compiler globals, compiler globals)

#endif
ZEND INI END()

zend.enable_gcXf KU 1EER %1 I ZEND_INI_MH(OnUpdateGCEnabled), ZNERFF /&7 B3R B
#il, BIGC_G(gc_enabled)AE, N<iARgc_initeR 1T K B FIRI#IELIRTE. gc_initiRE1E
zend/zend_gc.c 12117, R SHE ST BEEREIWALE, MEFE, WPHRAENE, BIEEH
FAmalloc#A 522775 3R 5B 10000 ~gc_root_bufferA7EZT . X EAI10000 2 HABENRBAR, DUE
GC_ROOT_BUFFER_MAX_ENTRIES#H#, MRFEELSXME, MNHFBEELUFR, EFHHIFPHP,
gc_intiR T2 B A FE A Age_resetRHEER NG AN —Le/HTE, WMREJCEITHIRES
Tt(gc_runs)FgcH iR I Hi(collected) 70, REWNAWRLLERN E—PMERMT— M EREAED
%, BRTXMEN—ERATFUIREKNEINSREE, TEEE—EFRARZHNTE, MHOWBPUT:

typedef struct zend gc globals {

zend bool gc_enabled;  /* E&ZHFERKENF */
zend bool gc_active; /* BEIEFEHTT */
gc_root buffer  *buf; /% FRAACHIZZE X E02H, AR
10000 (preallocated arrays of buffers) 5/
gc_root buffer roots; /* FIFRAIRE R (1ist of possible roots
of cycles) */
gc_root buffer  *unused; /* REEFIAIZE X S)Z (1ist of unused
buffers) 74
gc_root buffer *first unused; 5] FE— 1R E T HI R X 25
(p01nter to first unused buffer) 7
gc_root buffer  *last unused; /* IEIARIE— TR BIEHTHIZE X 5, UL
HErICE ﬁ'@ﬁ?(pOIHter to last unused buffer) %y
zval gc_info *zval to free; /* BRI zval ZEERIGHT 5
(temporaryt list of zvals to free) */
zval_gc_info *free list; /* IR, FERFERAIGIHRHA, </
zval gc_info *next to free; /* GHTEE, T— 1 WEERNEEE*/

zend uint gc runs; /* gclB{THIREZ I */
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zend uint collected; /* gcHIEIIRHI TN */

}

HIAMEA—TunsetiRERBREX N ZEMAGMRNERN (ATt LE5AITER—) . SNIRI/FSH
BHERPHRTEZN NN, ERENRIERTTE, HYMNFSRAMBRNIUAR—MTERL, It
NEZE%1EMHzval_dtor, —HEEXARzval_ptr_dtor.

LRBAVTEEPHPHIRF E P FlunsetiR i, FAECE—MES4EH. ENNHNTE
{RE3HZEND_UNSET, zi-EZend/zend_vm_execute.hIFFEP1/ﬁM?ﬂz@J—'ﬁ EAEKHISCIN

zval_ptr_dtorfAR2— 1R, RR— I KEBEREGRIFPE. fEZend/zend_variables.h3CfH,
NERIEMEERE_zval_ptr_dtor. #£Zend/zend_execute_APl.c 42417, RIABXNRBUOT:

%28

ZEND API void _zval ptr dtor(zval **zval ptr ZEND FILE LINE DC) /* {{{ */
{
#1f DEBUG ZEND>=2

printf ( , *zval ptr, zval ptr,
Z REFCOUNT PP (zval ptr), Z REFCOUNT PP(zval ptr) - 1);
#endif
Z DELREF PP (zval ptr);
(Z REFCOUNT PP(zval ptr) == 0) {

TSRMLS FETCH() ;

(*zval ptr != &EG(uninitialized zval)) {
GC_REMOVE ZVAL FROM BUFFER (*zval ptr);
zval dtor( zval_ptr)
efree rel (*zval ptr);
}
} {
TSRMLS FETCH () ;

(Z REFCOUNT PP (zval ptr) == 1) {
Z UNSET ISREF PP (zval ptr);
}

GC_ZVAL _CHECK POSSIBLE ROOT (*zval ptr);
}

}

ANV R4

MAREBBHEATRI URIBHTHE HX Dzvali T g, KT 5| BRI T AR ERE:

o MRTEMSIMAITE A, BIE—FESIATEA0, BEEEHRTE. NIRINTBUMRBEES, UF
BERERT

o MRTEASIAITEHAT, BUH—FEsIATEAT0, WHEEMALIRIIR. WREEHFES]
A, WEEHESIH.

BT EWMALIRSIRFREZGC_ZVAL_CHECK _POSSIBLE_ROOT, XthE—1 %, EXNNEEH

gc_zval_check_possible_root, BRI ERENITEARNIT FHITIHIREKIRIE. W THANNRETE, E
28 Mgc_zval_possible_rooti&#.

ZEND API void gc zval possible root (zval *zv TSRMLS DC)
{


http://www.opengroup.org/onlinepubs/009695399/functions/printf.html
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(UNEXPECTED (GC_G (free_list) NULL
GC ZVAL ADDRESS (zv) NULL
GC ZVAL GET COLOR (zv) GC BLACK)
(GC_ZVAL ADDRESS (zv) < GC_G (buf)
GC_ZVAL ADDRESS (zv) GC G (last unused))) {

/* The given zval 1is a garbage that is going to be deleted by
* currently running GC */

(zv->type IS OBJECT) {
GC_ZOBJ CHECK POSSIBLE_ROOT (zv)

}
GC BENCH INC(zval possible root)

(GC_ZVAL GET COLOR (zv) GC_PURPLE) ({
GC_ZVAL_SET PURPLE (zv)

(!GC_ZVAL ADDRESS (zv)) {
gc_root buffer *newRoot GC_G (unused)

(newRoot) {
GC G (unused) newRoot->prev
} (GC_G(first unused) GC G(last unused)) {
newRoot GC_G(first unused)
GC G(first unused)
} {
(!GC G (gc_enabled)) {
GC ZVAL SET BLACK (zv)

}

zv->refcount gc

gc_collect cycles (TSRMLS C)

zv->refcount gc

newRoot GC_G (unused)
(!newRoot) {

}
GC_ZVAL_SET_PURPLE(ZV)
GC_G (unused) newRoot->prev

newRoot—->next GC G(roots) .next
newRoot->prev GC _G(roots)
GC_G(roots).next prev newRoot
GC_G(roots) .next newRoot

GC_ZVAL SET ADDRESS (zv, newRoot)

newRoot->handle 0
newRoot->u.pz zv

GC_BENCH INC(zval buffered)
GC BENCH INC(root buf length)
GC BENCH PEAK (root buf peak, root buf length)

ERTHER Fgc_zval_check_possible_rootef (XX E A Fxd S P THi R EULER1E, RMTE
gc_zval_possible_rootsR# H, $IIXREBPETESEIAHGC_ZOBJ_CHECK_POSSIBLE_ROOT


http://www.php-internal.com/?v=RELEASE_2011-07-29_V0.6.7&ref=pdf

TIPIZR N fZPHPA#%

Zo MXSFHRERA AFLRmME AN N EEXBEFERATRENT:

S EzvalERIEERBELEMAREREAK, MRELWAZER/EANX, WEERD, XA
e EMRE. RELENRER, BEERE, TERTREENRE
HIFEREECEWFICAERE, URANKENTEIMMBER/EZNX, KAETRIE—ITERR
PATRRMNE Z X R 1E.

BERIAERCAEE, RRHERSERMEEHRXK, TRTABHAM
BEFTNER/NAE, MRERRHT, MWHATHIREBERE,

EFT N S8 U INEI 28 0 X BT FE A I [ S5 3%

fEgc_zval_possible_rootR#H, HLZHX#R, F2RFIARgc_collect_cyclesiR#y, #ITHIR B
E. HPmEXEN/LTHE:

o 5£6281T WA NEEA P EZENIE B, EEAFRARERLERERMEATRENR, KIS
BT ERBPMNSI AR, AHERFASNE—PTEFZAFRT", BREFRZERT1H.

o 562917 XREZNIE C, BHAFRNEIMETREARERLAEER, REGITERHEHNGI
FitEh. MESIAITHRE 0, TERBAAGKIFE. MES|IAXEKTFO, WREAXDR LM
FARERAERTES | ATEUR FRIE (BISIAEM) . REHCNETREERZ.

o 6301T B EN®RE— D, EEEBHREFAXIUMBERRLTER2ER(zval roots), ERY, BE
BREEL—SHhEAGBHFINTERSE. SNMABKCHETERBEIER. &
[gc_collect_cycles() -> gc_collect_roots() -> zval_collect_white() ] FHNTATUES], TFAERC
&R SWRMEI BT Bzval_to_freedlki. IWFIRAEFENZRIERERE.

PHP YRR A H AT A2 A L AR B ARIC IR A o

e GC_WHITE Bfa3kmhRK

e GC_PURPLE £&5=ZRFEMAZHX

e GC_GREY k&FR/RELEHITT —IXrefcountd B —#1E
e GC_BLACK Ba2B\gIe, IEE

AR HIFRIC A SRR IB AT :

#define GC COLOR 0x03

#define GC BLACK 0x00
#define GC WHITE 0x01
#define GC GREY  0x02
#define GC PURPLE 0x03

#define GC ADDRESS (v) \

((gc_root buffer®) (((zend uintptr t) (v)) & ~GC COLOR))
#define GC SET ADDRESS (v, a) \
(v) = ((gc_root buffer*) ((((zend uintptr t) (v)) & GC COLOR) |

((zend uintptr t) (a))))
#define GC GET COLOCR(v) \

(((zend uintptr t) (v)) & GC_COLOR)
#define GC SET COLOR (v, c) \

(v) = ((gc_root buffer*) ((((zend uintptr t) (v)) & ~GC COLOR) | (c)))
#define GC_SET_BLACK(V) \
(v) = ((gc_root buffer”) (((zend uintptr t) (v)) & ~GC COLCR) )

#define GC _SET PURPLE (v) \
(v) = ((gc_root buffer®) (((zend uintptr t) (v)) | GC PURPLE))
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PAERIXFRARCRAFICIRS R T UAEPHPRVERB R FSiR RS, MAFEERESHEME, XE—H
EERERETENTTR. BEERNBEIREERITN AN TrRAEERARZMET I, NZEU—MEM
B, EMEAAEMERNTT L.

FAT AFEEFRER

FESAHPAIF-RER: A2UTEEAZERANAMEEHZEN, BTFHERELRERE
EERHEN, HRTRzACache. MERVIGHLIESR SAFERCacheFHin, #B2 N T LLEIET BIHIE
EENCPUMAERE, HETHREZAFFREFHNTESEENRNNEEETA . BHPHPREFERE
THEFLRET EFNITSEENONRBEMET A NERE. 5IAZE, BEA TR NAREFRNE
R, AERIETEMEERHE RN T

PHPR &R INE A EFEE S T T —L5E:

o FMNARTFMEFNA/NRS, BIMR{ERSZE, ERERATHUARIONESEREER
o« ZEMFMHEN, NEFNEFRNVE. SHNEFRMNEE

o WAL ETF

o« FBMEFTHA

o EAETF

o BMEGHEZBZEFIIR

BERNEBEFREENEENA/NES, EPHPRZYG, EEEHEENFIAEE
ZEND_MM_CACHE (Zend/zend_alloc.c 4007T) , ZHFHIKR/INES| Ssize t&EMAR/NE X, RiXsize_t
B4R, NEVAER T, PHPRAZAPHPREZEEEMEFIZ128K(32 * 4 * 1024). W TErRRAD:

#define ZEND MM NUM BUCKETS (sizeof (size t) << 3)

#define ZEND MM CACHE 1
#define ZEND MM CACHE SIZE (ZEND MM NUM BUCKETS * 4 * 1024)

MBEEFENATEESXELZE, WIEZEND MM _CACHEZRIRE H0, EFHHEFPHPEIG. H TS
XN —RMEL B T HBAE KM IR, NAES N HEEIEBEENI S ERIFHN &S HET
ZEND_MM_CACHEZZEENX H1.

WRBNBATEE, WEHEEREHRIEMNT B TR

struct zend mm heap {

#if ZEND MM CACHE

unsigned int cached; // BZEZFTHEREBAFLISAN
zend mm free block *cache[ZEND MM NUM BUCKETS]; // 7R ZE7HIR
#endif

W EFrR, cached R REEEFTEFEHRAGFENR AR/, zend_mm_free_blockZE M EHE R W ELF
M. HEVRLANEFESERN, £1FHzend_mm_initi&#. EXMEET, HEFRANSYIRL EERR
NENFEE, WA

#if ZEND MM CACHE
heap->cached = 0;


http://zh.wikipedia.org/wiki/Cache
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memset (heap->cache, 0, sizeof (heap->cache)) ;
#endif

BFVRCEEEFETENSRNA0, HAFREFRNBANTRANEF. WHRkzE, WRINDE
ABEPHPRZAENT, WNARKSBERESR, ZUARAREEAEE - ERENH, BRENER
HABFNTFHRERNSRIE. FHENRRREREREAESSK/IVNF
ZEND_MM_MAX_SMALL_SIZE(272)8. ttin, EEREFRANELT, HNIHIE—1100ByteIAE
3w, WPHPRZSERHAMBERSIK/N, HHENNRAGFLEARE, FEIHREHRREFS AN KN
HRRS|IEEHFE, MREFENEEMNEGFRIRE, T[NREEERNIERIE.

LHAPERRNERS BN, EFRZSIEH_zend_mm_free_intF . R, NMRBHTEE
HEFRBERN=/NEAE, FAREESRNEFEXRIVNFEERSIK/NG, BFSERRPRMEEFR
. WAL

#if ZEND MM CACHE

(EXPECTED (ZEND MM SMALL SIZE (size)) && EXPECTED (heap->cached <
ZEND MM CACHE SIZE)) ({

size t index = ZEND MM BUCKET INDEX (size);

zend mm free block **cache = &¢heap->cache[index];

((zend mm free block*)mm block)->prev free block = *cache;
*cache = (zend mm free block*)mm block;
heap->cached += size;
ZEND MM SET MAGIC (mm block, MEM BLOCK CACHED) ;
#if ZEND MM CACHE STAT
(++heap->cache stat[index].count > heap-
>cache stat[index].max count) {
heap->cache stat[index].max count = heap->cache stat[index].count;

}
#endif

}
#endif

LMW RELSER, BF<AHzend_mm_free_cache BMEREH . BEMERNEREE— MBI
g, NFEI HENTEREFPBRHEMERRTEBCZAMNITER, HITEHRNERE, BOHEEHEH
ZFITEHFE. BRI SN Zend/zend_alloc.cHI9091T-

E EEN— TR R I(1EEEEZEND_MM_CACHELZE N A ESHEM
ZEND_MM_CACHE_STATR. XM EEWNCERRBAZESRITE, BAERATAREH. EE5IT
REM BN NN ERED, £, BUEEHNER, ZESITIRSSEMENASII.

AT SitEH (Copy-On-Write)

SRE® (Copy-on-Write, R4EEACOW) , MBEX, MEESANSEESH —HAFHTE
®. COWHRFNMAENXRAFNLESHAEEANMK, FHEIZNRERESHEZEST, W
C++MISTLE. #HPHPR#ZH, COWEZEEMAFMATFR. GREXTEEMAFENITIEH, 5IAT
HNTEMHBREMPFEEEXREEZNMRER. SIBHTHEFEENEX, AT EFCOWRLIEEIE
B, MmSEINAFRILEER.
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SREHER

XEFE NIRRT

<?php
Sfoo = 1;
xdebug debug zval ( )
Sbar = $foo;
xdebug debug zval ( ) ;
Sbar = 2;
xdebug debug zval (

~
~.

foo: (refcount=1l, is ref=0)
foo: (refcount=2, is ref=0)
foo: (refcount=1l, is ref=0)

1
1
1

SN TENET, RATTLEEBE LS00 ER, $fooLBMS|IAITEI1. Z$fooRIE M
ZH¥barly, PHPHRERKAFEEEH —n32hsbar, M2 EEESfooMSbarts @ E—ihil.

HFAFRZREMEFNRBCH/INMEHENER, BRE—IMXERIFAXRAFE BRI RES
B ENTEREN, SRSIBITEHIRLET A, JATATIEZrefcount=2; /&, FAI1EXR T $baril(E,
EH#&D%%’MI‘%ETEHW—AWTiﬁlﬂtE’]iﬁ, HEMR<BNGKE, T2, PHPRIEZXIERNGFEEH Lk
—f, FREESHR2, EXMRELSTRIDBRE) , BNEFRSc0TEM S| AT

refcount=1.

MIENNIIFRILER, COWRERZIFEMEN, MR—TEWRER, |AORFHITER, &
FCOWEH AT EX#BSINF. BIEREMEIZARNE, HENAFESRBIBUES.

L E/NMEIFHfixdebug_debug_zval()Zxdebug¥ B — 1M EH, BFHETER
zendWEPHISIAER. MRIFRE R FExdebugy &, AT FHdebug_zval_dump()skX
. 2% http://www.php.net/manual/zh/function.debug-zval-dump.php

ST E AL

ENEFNANGRRS, RELSRENRHES. ELEANGIFH, MEMRT
zend_assign_to_variable()&&#Y (Zend/zend_execute.c) L EWWERTTT SFhHETALE, Hr
RARERBIUT:

(PZVAL IS REF (value) && Z REFCOUNT P(value) > 0) {
ALLOC ZVAL (variable ptr);
*variable ptr ptr = variable ptr;
*variable ptr = *value;
Z_SET REFCOUNT P(variable ptr, 1);
zval copy ctor(variable ptr);
} {
*variable ptr ptr = value;
Z_ADDREF P (value) ;

MXERIEEATUEL, MRETHTRIENECEZS|I ARE (NS LFIBRIEFRMES) , WEEEH
PEREAE, EURZ¥valuedIithitit 5T E, ERKERzval_value.refcount# 1T in1#;1E,
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WRARELREMET, NZNLTEHF#ENSEAzval (Zend/zend.h) EHEIR:

typedef struct zval struct zval;

struct zval struct {
/* Variable information */

zvalue value value; /* value */
zend uint refcount gc;
zend uchar type; /* active type */

zend uchar is ref gc;

PHPYHEM S EHIHIHRE, TERERBTHNSE: refcount__gcSis_ref _gc. WRZS|IAZE
B, WEEHT OB RE, NIRRT, BUENEYT, tREEEREENERA#HITHENE
FroBL.

SHNEFMMNLERED, TABASSEENEFEISE, SEFESHERN. &
XERAZHE—NMERNBFHINARER, FEEMRRPFIZPHPH A SN EHHHEIM

e
SHEHINFE, PHPHRHEEERIRIEFFRIET S R
EFEE—EERARNET, BAXFHNPHPIIET&MNE, EEANYN—MIMNEFSR,

EEMFEEMEUBEN. LA, unset()BE LEZRNRIELERN, REEAFFCTERN. AIE,
ETEMGITFH, unsetHFRERRFHAINFIEM:

<?php
Stipi = 10;
$o o = &Stipi;

unset ($o o) ;
echo $tipi;
2>

Eit F$o_oEStipitIsIA, XMENZIERE—HRAE, EF—PHIRRARY, S—PMRiZEmE
WA 2. EXERTREN, BARNFEASHIMESAEWLISST I5RTHE. £CH, o_oXNHENIZE
TORTURI, EPHPRERXFEFTESIAMIERSLRAR, T&, ERTHIPMIIE, unset()ILLh
H&1BtipiZ & ZMhashtableh &2, MR EMSIATTEUET. SRR FEATERBEELL.

A8, WRStipi2— M FEANEAE, HEFE—THRFENTE. XHEZETERNINEETMN.

EFEZXADFIFRABERTAER, MREGDXFEPIRESZR AR L. BPHPRE XM TIEAMC
To MTHEMNXMF, SHEZIESHE, ATMEIESRBUGE —L. (FLEMILAPHPE T AR
HAEFDRSL)

<?php

Sfoo [ 1 = 1;
Sbar = &Sfool I
$tipi = S$foo;

Stipil ] =

echo S$foo] 15
>


http://www.php.net/unset
http://www.php.net/echo
http://www.php.net/echo
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EXPMFIFRESRE 2, ARIFBHEFTSipiELASHME$oo, XTEEW P TENEEA! £
DEMNBEZXH .

KXTFREANFIFHERE, BEARFEER—T, TERIER. RIMEKLPARETH
BE, sEHTIIE.

BE, THERRFEMH & , ILPHPESREHARMRZEASIAEF T, RIFRMEBSEMT 4.

EET ME

BMNEEATRBEENSHIITAERE, —RRUXENTHERERIERERFRRN. XFR
ETAFEEERNFEIETNEREE. MEMBELLREAFHRETEZEEN—M, SHERRERE
BEHHREREFETRPHEEEROREHRALER (LERET) .

PHPRZZE O G XRETAFERE, BAFEENPHPARNEERIGER, MMRHEENSEX
MAFERE, HONEFEFR. £4%, RINMAFEERMEFSR, TATREFEENEXELENR, RF
MPHPAGFEEMEALEN. AFEERNARIASTLEM T IFENIRA. FESH/NTIFETET
PHP5.37 SIAMBIRI RIS, ZBNMABT AFERRNEFNK, BRPHPESSIEFNRITTIRE, B
EERANBATEXAN, RERNUSHEFIHE—MFEERT AE.

SRPHPRZIRMHE T REEENS, EE2RMETUBEHREEREGINGFEEERFERRLER
SKENNFEERY. XEATRANSK—EFENNALS, —RELT, BEEEAPHPRZEHI
SRHR N EIRIE,

T—&, BITENMBPHPRERI.
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Mtz A: PHP X Zend API
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Bt C VLD R{E F+5m

VLD(Vulcan Logic Dumper)2—ME#HEZend5 2T, HABEPHPHIAL R HENREE ($iTE
7T) M EB. EulE—EREF LEEZends | ERNIH—LIHRE, E2RNFIPHPRBHLERES.
CHIEE ZDerick Rethans, BR TVLDY &, A% ARXDebuoy EMMBEIZFANSE

VLDY BE—NHEMTIE, EXEATHIRTNNRA, 2AETIREANEFLE—FAINE
To fEERGIREREFFNT R, WinT#ERVC6.04FARIINE, ANBEEEN—BXEFEHVCE6.0
£ RVLDY [E).

*nix 24 T~ B #Econfigue,make,make install£ (. NRIBZE|[E)H, 1EHTTGooglez . O

B MEBRNETF RNGFELphp X, HREWT:

Sa = 10

echo $a;
EHLIT MERAVLDY BERER.

php -dvld.active=1 t.php
-dvid.active=1R-~FVEVLDY &, #RAVLDY Rt AERE, ta<SHECMDHABLERR

Branch analysis from position: 0
Return found

filename: D: \work\xampp\xampp\php\t .php
function name: (null)
number of ops: 5
compiled vars: !0 = Sa
line # * op fetch ext return operands
2 0 > EXT STMT
1 ASSIGN 10, 10
3 2 EXT STMT
3 ECHO 10
4 4 > RETURN 1
branch: # 0; line: 2= 4; sop: 0; eop: 4
path #1: 0,
10

20_EAVLDHH FPHPRADAE R R B REBHIE R, AT :

e Branch analysis from posmon XFEEZESITRANER.

e Return found B&RE, XPMEREFEHH.

o filename 4TI 0

e function name R &, FHXNEPMRHVLDHSER —BWN EMHIHES, XEE YRR Z
TR

e number of ops 4 B AIIREER

o compiled vars HiIFHENTE, XETBEAEPHPSEHRMNMN, C2—MEENRk. IHENTEHE


http://pecl.php.net/package/vld/
http://derickrethans.nl/projects.html
http://xdebug.org/
http://pecl.php.net/package/vld/
http://www.phppan.com/2009/09/use-vc6-create-vld-extend/
http://www.php.net/echo
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PHPJEESHLAIS_CVFRIC
o op list £ K BB EETZR

fFF-dvid.active3 ¥k K FI2VLDEVARE, WREBEEMIFMANNE . AILAEA-dvid.verbosity%
i&o

php -dvld.active=1 -dvld.verbosity=3 t.php

-dvid.verbosity=3s EAM BB R —HA, TIRVLDELREATUE RHREANELT,
BIE S HERBNRESS . BRERNT:

Finding entry points
Branch analysis from position: 0

Add 0
Add 1
Add 2
Add 3
Add 4
Return found
filename: D: \work\xampp\xampp\php\t .php
function name: (null)
number of ops: 5
compiled vars: !0 = Sa
line # * op fetch ext return operands
2 0o > EXT STMT RES [
IS UNUSED ] OP1[ IS UNUSED ] OP2 [ IS UNUSED ]
1 ASSIGN
OP1[IS Cv !0 ] OpP2[ , IS CONST (0) 10 ]
3 2 EXT STMT RES [
IS UNUSED ] OP1[ IS UNUSED ] OP2[ IS UNUSED ]
3 ECHO
OP1[IS CV !0 ]
4 > RETURN

OP1[IS CONST (0) 1 ]
branch: # 0; line: 2= 3; sop: 0; eop: 4

path #1: 0,
10

L EREE S5 RAM-dvid.verbosity=3f%tEABEL , % TAdd FE, A ERIBRRIERAIEE,
ZIS_CV, IS_CONSTZ. PHP#BHHI$a = 10; HA10892E8HIS_CONST, $affih—M4miFHAEA—
NEGLERFE, HAEHAIS_CV.

MEFMNRAEEREERENTERE, FAREHTXEPHPRES, AILU{#E H-dvid.execute=03k %t AR
BT,

php -dvld.active=1 -dvld.execute=0 t.php

BITXNeS, REAMXSREAENHGEE—RETE, BREHME10. BT HEERS EHEMU
4N, VLD¥ BiE i . dot> i, WM< :

php -dvld.active=1l -dvld.save dir='D:\tmp' -dvld.save paths=1 -
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dvld.dump paths=1 t.php

L ER MR B2 A A H BB — L5 B3 L ED /tmp/paths.dot>3X - H . -dvld.save_dirtg
E i EER, -dvid.save_pathsiZH 2 BHH S, -dvid.dump_pathsiZFliEHRNE, BTERBO
MBEMHER. WERXHRERAERFPE R Ipaths.dote X=NSHEMRERBNER, — K=
B R

-dvid.active B EHITPHPRS BUEVLDHEEH, EAIAN0, FRREMH. AJLAFE H-dvid.active=1/3 Ao
-dvld.skip_prepend & BT php.inifid B X Hauto prepend fileBE BRI, ZRIAF0, BEIAEL
SBEEHXH, BRXEGENXHERHNREBRERNBERBE. KSHERE—NEEESt: -
dvld.execute=0

-dvid.skip_append 2 & Bidphp.inific & X fFHhauto _append filefEERIHE, ZRAIAFO0, BIRBLY
BEXE, BRXEGEHXXERHRBRERRPERB. LSBERE—NATHRES: -
dvld.execute=0

-dvid.execute R BEFITIXEPHPHIZ, BRUIAMERNT, FRRHIT. ATLAEM-dvid.execute=0, FRH
EoRHERE, FHITERRFERTE.

-dvid.format 2B EEXHERXER, BIAAN0, RRE. ALUEA-dvid.format=1, FRUED
EXHERXER. XBBEXHIELILZLL-dvid.col_septs ES 1 EkE

-dvld.col_sep fE-dvld.formatZ#i 2 AN ILERE A =B, EIAHL "t

-dvid.verbosity 2 B REFHMNES, AR, EETLIH0, 1, 2, 3 ELELO/NWBATIL, R
ERRFO—HE, tEI0.1z2K, BRAEER, REFRFIMBR—FF LEIRAEDRZ LR,
AR —HF.

-dvid.save_dir 8 E X it B EEE, BRIAEERE A/tmp.

-dvld.save_paths #=Hl@ B LS, BOIAR0, R

-dvld.dump_paths = HiELEHNAR, MEIBORAMER, BKIAAT, BEAR
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