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CywiecTByeT No MeHbLUen Mepe 4 cnocoba «CKpecTuTb» Kog, Ha Ruby n C
B 3TON 3aMeTKe byaeT 0CBel,eHO HeCKOIbKO CMOCOOOB MHTerpaLmm
KoAa, HanucaHHoro Ha C, c koaoM Ha Ruby B Lenax pacwmpeHusa
(hYHKLMOHANbHOCTN Ruby 1 onTMMUM3aLUKM BbIYNCTIEHMI. TakxKe byaeT
OMMCaH ellle paj, BONPOCOB, BO3HUKAKLWMUX MPU pelleHnn NoaobHbIX

3a4au.

3ayeM nucatb Ha ABYyX A3blkax?
[IepBblit BOIIPOC, KOTOPBIM MOXKET BO3SHUKHYTh —
3a4eM TaKOMY BBICOKOYPOBHEBOMY U YAOOHOMY ISt
pOorpaMMHUCTa 3Ky Kak Ruby kakoii-ro C?

Bo-nepBbix, Ha C yXe HalMCaHO OTPOMHOE
KOJIM4YecTBO OubmmoTek. HekoTopslie yxe BUAUMO
HUKOT/Ia He Oy/lyT MepenuchiBaTbCs MU
3aMEHSATHCSI — TOJIBKO Oe3yMel] pUCKHET
nepenuckiBath glibe 3aHoBo. CyI1ecTBYIOT
oubnmmnorexu, Hanucanubie Ha C win C++,
peanu3yromre 3aKphIThie MPOTOKOIbI. CUTyarus B
MHAYCTPHUH CIOXKHUIACH TaK, YTO OOBIYHO HA APYTUX
SI3bIKaX Takue OMOMMOTEKH yKe HE MUIIYT.

C — 970 Ta camast «1euka», OT KOTOpOH BCE
TUTSIITY T.

Bo-BTOpBIX, IpOCTOil KO HA C Ipy IPOYUX
PaBHBIX MOXET OBITh OBICTpEE KoJIa Ha pyou. DTO
HE Bcerja UMEHHO Tak, HO C B OOJBIIMHCTBE
CIIy4aeB SIBIIETCS XOPOIIUM PE3EPBOM IS
yckopeHwus nporpammsl. Hanpumep o6paboTka
O6unapHoii ctpoku B Ruby uepes unpack npuBoaut
K TOMY, 4TO CO34AaETCSI MAaCCUB C
COOTBETCTBYIOLIUM KOJIMYECTBOM 3JIEMEHTOB
(3amuceli B Ta0nHIe OOBEKTOB). 3aTeM KaXKIbIi
3JIEMEHT MaccuBa 0OpadarbiBaeTcst (MOUCKU
METOJIOB B XeUI-Ta0JIMIIaX ), TIOCIe Yero Bce
3JIEMEHTHI 3aI1aKOBBIBAIOTCSI 0OpaTHO (OMATH
oOparneHus K xem-rabnuiam) u T.1. u T.1. Eciu
anropuTt™ Hanucath Ha C, To peanusaiueii Oyner

OJIMH METO/I, TOPOKIAIOIIUNA TOJIBKO OJJHY HOBYIO
CTPOKY, TO €CTh B Ta0IuUIle 0OBEKTOB MOSIBUTCS
TOJBKO OJ{HA HOBas 3anuchk. COOPIIMK Mycopa B
Ruby moka uto nanék ot uypeana mo CKOPOCTH, TaK
4TO €ro Jy4lle Oepedb OT HECKOIbKHUX THICSY
HEHYKHBIX HOBBIX BXOxkAeHUU. [Ipu a3TOoM
anropuT™ Ha Ruby mpocTo u ecTecTBeHHO
pean3yeTcs 3a MUHYTY, HAITUCAHHUE TOTO e
camoro Ha C 3aHMMAaeT LeIbIN JIEHb, a eI OJUH
JICHb 3aHUMAaeT OTJIaJKa.

PaccMOTpUM HECKOJIBKO CIIOCOOOB MHTETPAIIUU
kona Ha C u Ruby.

Crparerum cea3biBaHuA
MO’XHO BBIICIHTH JIBa OAXO0/1A K HAITMCAHHIO
npocioiiku, casbiBatoieil C u Ruby:

« MoxHO nHcaTh 00epTKY K Kakoi-To 6ubnuoTexe;
e MOJXHO JeyaTh (GyHKIIUHU-yCKOpUTeTH st Ruby.

Paznuna Mexay 3TMMHU MOAXOAaMU, KaK MPaBUIIo,
3aKJII0YAETCS B TOM, YTO TP CO3IaHUH OOCPTKH,
Ha ypoBeHb C BBIHOCUTCSI OCHOBHOM 00BEM
Joruku. B cirydae co3maHus yCKOPHUTEIbHBIX
GbyHKIMii!, OHU TOJDKHBI OBITH OMIIMOHAIBHBI (T.C.
OTKJTFOYAeMBbl ), ¥ KaK ITPABUJIO JIOTHKA
JIOKAIIM3yeTCsl BHYTPH OIHOM (PYHKIIUU.
COOTBETCTBEHHO, JJIs1 000UX MOIX0I0B

' Haio oTMETHTB, 4TO pelieHne O nepeHoce JOTuKH u3 Ruby B C TO/DKHO MPUHUMATHCS TOJIBKO MOCIIE TIPOBEICHUS
THIaTenbHOTO npoduupoBanud. [logpoOHee 0 MpopHUIMPOBaHUN — B CIEIYIOIINX BBITYCKaX.
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CYIIECTBYIOT Pa3IMYHbIE HHCTPYMEHTHI, KOTOPHIE
OyIyT OCBEIICHBI HUXKE.

[Ipu co3nanum 00EPTOK K TOTOBBIM OMOIMOTEKAM,
MOYKHO TIPUJICPIKUBATHCS CIIEAYIOMIUX TTOIXO/I0B:

« OnuceiBate Ha C MaKCUMaJIbHBIN 00BEM JIOTHKH,
YTOOBI CKOMIIMJIMPOBAHHAsA OMOIMOTEKA
HYX/1aJach B MUHUMaJIbHOM 00bEMeE
JOTIOTHUTENBHOTO Kozia Ha Ruby. TTogxon xoporn
TEM, UYTO BECh KOJI JIOKAJIM30BaH B OJTHOM SI3BIKE.

« onuckiBaTh Ha C MUHUMAJILHO HEOOXOIUMYIO
(byHKIMOHATBHOCTh. COOTBETCTBEHHO,
JIOCTUTraeTCsl HAauOOJIbIIast THOKOCTE KOJIa, TaK
kak Ha Ruby nucars npore. [TosBusiroTcst
po0JIeMBI ¢ PaCION3aHUEM KO/ 110 JBYM
SI3bIKaM, YBEIUYHBACTCS UCIIOJIb30BaHUE MTAMSITH
Y PacTyT HaKJIAHBIC PACXO/Ibl HA CO3/IaHHE
Ruby-00bexToB.

MUcnonb3oBaHue Ruby API.

Yame Bcero pacmupenus kK Ruby numryres ¢
ucrnoiab3oBanueM ero APl — camblii ecTeCTBEHHBIN
1 caMblil THOknii meton. [loutn Bes
¢dyHKIIMOHATBHOCTH Ruby co3nana ¢ momorpio
cooctBenHoro API. Cyth moaxona B TOM, 4TO U3
koja Ha C mporpaMMUCT PETUCTPUPYET B
uHTepnperarope Ruby Bce HeoOxonumpIe Ki1acchl,
MOJYJIA, METOJIbI U T.II.

[TporcxomuT TO CIIEAYIOMIMM 00pa30M: CO3/1aeTCs
IUHAMHYECKas OMOIMOTEKA O HA3BAHHUEM,
Harnpumep, udmsearch, koropas morom
BKJIFOYaeTcsi B Ruby Bei3oBoM require ‘udm-
search’.

B aT0ii 6MbIMOTEKE MHTEPIIPETATOP UILET
Gynkmmio mox Haseanuem Init_udmsearch?.
Ota QyHKIMs OyeT BHI3bIBATHCS MIPH BKIIIOYEHUHT
Monyiist B Ruby. @yHKIui 1711 «OTCTHIKOBKID)
MOyl HE TIPETyCMOTPEHO U3-3a JHHAMHUYECKOM
MPUPOJIBI SA3bIKA. 32 BpeMsl )KM3HU MOAYJIS B
00BEKTHOW MOAETH MOTYT IIPOU30UTH
HeoOpaTUMble U3MEHEHHS, B PE3YJIbTaTe KOTOPBIX

e€ COCTOSIHME Ha MOMEHT 3arycka (pyHKIuu
BBITPY3KU (eciii Obl OHA CyIeCTBOBaIA) OyAeT
HeJIeTePMUHUPOBAHHO.

Bot tunuyHbiii Ha6Op IEHCTBUM, KOTOPBII
MIPOBOAUTCA B (DYHKLUMU MHUIATN3AIIUIH
6ubnuoTexu: co3nanue Moayisa B Ruby, coznanue B
9TOM MOJYJIE€ HY’KHBIX KJIaCCOB, PETUCTPALIUS UX
MeTozoB U T.I. Hago otmMeTuts, 4to 31oT
MHUIMAIN3aTOp paboTaeT C TEMU K€ PyHKIUAMH,
KOTOpbI€ BbI3bIBAET BHYTpH ce0si Ruby npu
MHTEpHpeTaly TeKCTa Ha s3bike Ruby.

PaccmoTrpum ncnone3oBanue 3toro API Ha
npumepe padbotsl ¢ daiinossiv API B glibe.
Cnenaem Tak, 4yTo0bl 13 Ruby yxe cyiecTByromumii
Ha JucKe (paiiia MOXKHO ObUIO OTKPBITH Ha 3allUCh,
JIOTTUCATh B HETO M 3aKPHITh.

CHauana HaJl0 MOAKIIIOYUTH 3ar0JIOBOYHBIE (hailiibl
Ruby:

#include "ruby.h"
#include "rubyio.h"
#include "intern.h"

Kiacc, otBeTcTBEeHHBIH 32 (haiis, OyIeT HaXOUThCS
B MojyJsie MyF1i1e u HaswbiBathest File. [l Toro,
yT0OBI RUby 3Ha1 po 3TOT MOMYIb U Kiace,
He00X0UMO 00BSBUTH CTaTUYECKHE (HE HA CTEKE)
nepeMeHHble Tha VALUE:

VALUE mFile, cFile;

Bce obOparienus k kiaccy, kK €ro MetosiaM (B ToM
YHCIIe U CTAaTUIEeCKUM) OyZIeT MPOUCXOANUTH Yepe3
3TU NIEPEMEHHBIE.

B tene dynkimn Init_myfile() oOwsBisercs
Moy MyFile wu kiacc File. Cnenyer
3aMETUTh, YTO HUKAKOH CBSI3U MEXKTy Ha3BaHHEM
(GYHKIMM 1 Ha3BaHWEM MOyl HeT. HazBaHue
(GYHKIMU COBIAIAeT ¢ Ha3BaHHEM OMOIMOTEKH, HO
B HEll MOKeT OOBSBISTHCS MHOTO MOJTYJICH.
OO0bsiBIIEHHE MOIYIISI IPOUCXOIUT BHI30BOM:

mFile = rb_define_module(”MyFile”);

2 oOpaTuTe BHUMAaHUE Ha TO, KaK Ha3bIBaeTcs 9ta QyHkiwms. Eciu 6ubianoreka cosmaercst Kommuiasitopom C++, To
¢ynxuus Init_udmsearch gomkna GbiTh 3amueHa CKOOKaMH:

extern “C” { void Init_udmsearch() {} }



Eciu Mmomynie MyFile yxe co3iaH, TO 3TOT BBI30B
BEPHET CCBHUIKY Ha YK€ CYIIECTBYIOIUNA OOBEKT
(rubkocTh Ruby ocHOBaHa B TOM 4ucie Ha TOM, YTO
It00ble JaHHBIE SIBISIOTCS 00beKTOM). B TOM ke
MOJIyJIe HaJI0 CO3JaTh KJlacc, Hacaeayouil or Ob-
ject:

cFile = rb_define_class_under(mFile,
“File”, rb_coObject);

KoncranTa rb_cObject omnpeznencHa B
3aroJIOBKax M BCeraa cyluecTByer. [1o ymonyanmro,
r000#1 KITAaCC SBISCTCS. HACICIHUKOM OT «IIPOCTO
00BEKTay.

He BaaBasich B TOHKOCTH TIPOIIECCa aJUTOKAINH U
WHHULHAAIU3alI 00bEKTOB, OOBSIBUM CTATHYECKUN
MeTo hew kiacca File:

rb_define_singleton_method(cFile,

new”, f_open, 1);

Bot nocienoBareabHOCTh TapaMeTPOB:
1. Tor 00BEKT, Ha KOTOPOM OOBSBIISETCS METO,
2. Ha3BaHHUE METOJA,

3. ¢yukuus (3mech f_open), kotopas Oymet
00pabarpIBaTh ATOT METO/I,

4. KOJIIMYECTBO apryMEHTOB. MOT'yT OBITH
3HaueHus ot 0 10 15 (crenuanbHOE
orpaHuueHue), 1Moo -1 — mocienHee 3HaUCHUE
OTBEUaeT 3a MEPEMEHHOE KOJIMYECTBO
apryMEHTOB.

CrnenyeT oOpaTUTh BHUMaHUE Ha TO, KAK IMEHHO
CO3JaeTCs «CTaTUUECKUI» MeTo Kitacca. Ha
caMOM JieJie TaKoro MOoHATHS B Ruby mpocTto Her.
CyIecTByOT METO/IBI KJIacca M INYHBIE (singleton)
MeTo/Ibl 00bekTa. Eciin y 00bekTa ecTh ero
JUYHBIN METOI, TO TIEPBBIM BBI3BIBAETCS UMEHHO
OH, HHAY€e UJIET IOMCK B TAOJIMIIE METOIOB Kjacca
9TOTO 00BEKTA, 3aTEM MPEIKa ITOTO KIIacca M TaK
nanee 10 o0bekTa Kerne'l, KoTopslii sBisieTCs
MIPEIKOM BCeX KJIaccoB. TakuM 0Opa3oM, METOJ
MyFile: :File.new npeacraniser coOoi

nu4HbIHA (singleton) meton oObekTa File,
MpHUHAIIIEKAIIETo K Kiaccy Class.

Omnurem conepxxumoe Gpynkuuu f_open:

VALUE f_open(VALUE self, VALUE name){
FILE* f;
Check_Type(name, T_STRING);

f = fopen(RSTRING(name)->ptr, “w+”);

if(1f) {
rb_raise(rb_estandardError,

“Couldn’t open file”);

3

return Data_wrap_Struct(self, O,
f_free, f);

h

Maxkpoc Check_Type nposepsier 00bekT Ruby Ha
COOTBETCTBHUE €T0 OJJHOMY M3 HECKOJIBKUX
BHYTPEHHUX TUINOB. CTPOKH, eNIbIE YncIa,
JpOOHBIE YKCIIa, CHMBOIIBI, MACCUBBI, XEIII-
TaOJIUIIBI ¥ IPOCTO OOBEKTHI XPAHATCS BHYTPH T10-
pazHomy. B cirydae ecnu npunieaimii 00bEKT He
MPOXOJIUT MPOBEPKY, KUIAETCs UCKiTtoueHrne Ruby 3,

Kareroprnuecku He peKOMEHyeTCs KECTKO
IIPUBA3BIBATHCS K TUITY NPUXOAALIET0 00bEKTA,
JydIle BBI3bIBATh METOJ tO_S Ha mapamerpe, HO
MBI paccMaTpuBaeM yueOHBIM IpUMep U AeTaeM
YIPOLIEHHBIN BapUAHT ¢ JomyleHueM. To xe
camoe BepHo Ui MaccuBa. He Hano nenats kof
Oostee KECTKUM, YeM HYKHO — JTOCTATOUYHO
MIPOCTO MPOBEPUTH HAIMYUE MeTona [] Ha
oObeKTe.

[Tocne mpoBepku THMa BXOIHOTO TTapameTpa (aitr
OTKPBIBACTCA HA 3alIMCh. Eciu Touno HU3BCCTHO,
YTO THUII IPUIIEANIEr0 00hEKTa — CTPOKa (3TO
MIPOBEPSIETCSI MAKPOCOM), TO TTOKA3aHHBIM B
npuMepe 00pa3oM MOXKHO 100paThes 10
COZIEPIKUMOTO CTPOKH. JIJTMHY CTPOKU MOXKHO
Takke OBICTPO BBIICHUTH: RSTRING(S) ->1en.

Gyukuus rb_raise xunaer uckioueHue,
KOTOpOE Cpa3y NPUBOIHT K BBIXOIY U3 (DYHKIIUH.

3 Ha,Z[O 4ETKO IIOHUMAThb, YTO MCXaHNU3M HCKJIIOUCHUH B Ruby HC UMCCT HUYCTO 0611161"0 C MEXaHU3MOM HCKJIIOUYCHHUH B

C++. [lompoOHEe cMOTpH HUKE.



[IepBbIM MapaMeTpoM MOXKET UATH JIIO0O0H THIT
oObekTa. Eciu KoHCTpYKTOp 00BEKTa,
OTBEYAIOIIETO 33 UCKIIIOYEHNE, IPUHUMAET HE
TOJIBKO CTPOKY, TO (DOPMHPOBATH UCKITIOUCHUE
CllelyeT IpyTruM CIIOCOO0M.

[TocnenHsst KOHCTPYKLHUS B 3TOU

(GyHKIIMM — co3aHre HOBOTo 00bekTa. Makpoc
Data_Wrap_Struct co31act HOBBIM K3EMILIIP
KJiacca, epelaHHoOro MepBbIM IMapaMeTpoM (B
naHHOM ciiydae self — nmeHHo kiacc, T.e.
00BeKT Kiacca Class), BTOpbIM TapaMeTpoM
nepenaérest yHKUUA-MapKUPOBLIUK IS
cOopIirKa Mycopa (CM. HIXKE), TPEThUM
napaMeTpoM UAeT PyHKIUS OCBOOOKACHHUS
namsTu (eciiu ykaszaTb BMecTo Hee NULL, To
naMsATh MO/ CTPYKTYPY IPOCTO OCBOOOIUTCS yepe3
free), derBépThIM NapameTpoM UAET yKa3aTelb
Ha JJaHHbIE CO3/1aBaeMoro oobekTa. B aTom
npUMepe CHelranbHO yKazaHa (QyHKIH
O0CBOOOKJCHUSI MaMSTH, IOTOMY uTO FILE* He
ocBobOoxaercs uepes free. OnumeM QyHKIHIO
f_free:

void f_free(FILE* ) {
}

Hano monmmare, 4To Ha MOMEHT BbI30Ba (DYHKITUU
OCBOOOKIEHHUS ITAMSITH, BCE CCHUIKH Ha OOBEKT
YK€ YHHYTOKEHbI. Kuiate UCKITIOueHUs U3 3TOI
(YHKIMH HEJIb3s, TIOTOMY YTO UCKITIOUCHHE
HENPECKa3yeMO BO3HUKHET B COBEPIICHHO JIPYTOi
YaCTH MPOTPAMMBI BO BpPEMsI CO3JIaHUS HOBOTO
00BEKTA, HE CBA3aHHOIO C 0CBOOOKIAEMBIM.

Ocranocsk 3assBUTh Ha 00bekTe MyFile: :File
Ba MeToja: << u close!:

rb_define_method(cFile, “<<”,

f_write, 1);
rb_define_method(cFile, “closel”,
f_close, 0);

OmnuiieM 3Tu MCTOIbI:

VALUE f_write(VALUE self, VALUE in){
FILE* f;
VALUE str;
ID to_s = rb_intern(’to_s”);
Data_Get_Struct(self, FILE, f);
str = rb_funcall(in, to_s, in, 0);

fwrite(RSTRING(str)->ptr,
RSTRING(str)->len, 1, f);
return self;

}

Kaxxnoli ¢pyHKIMM, OTBEUarOIIel 3a METO] OObEKTA,
Bceria nepenaércs napametp self, oreuarommii
3a caM 00BeKT. Ero comepruMoe MOKHO U3BJIeYb
Makpocom Data_Get_Struct. B npusenénnom
npuMepe padoTa ¢ BXOJHBIM MapaMeTpoOM
peanusoBaHa npasuibHee. [lapameTp npuBoaUTCS
K CTPOKE SIBHO, BEI30BOM MeTo/1a tO_S, Ha
KOTOPBI 0OBIYHO OTBEYAET JF000i 00beKT B Ruby.
Hano ormeruts, uto mobas ¢pyukmus Ha C,
oTBeyvarolas 3a Metoq Ruby-o0bekra, Bceraa
o0s13aHa 4TO-TO BO3Bpalars. Ecin y
IporpaMMHUCTa HET el HacY€T TOro, 4To
(YHKIHS TOJDKHA BO3BPAIIATh, JTyUIlle BEPHYTh
caM OOBEKT, WK, Ha KpaiHui ciaydait, — Qnil;

Meton f_close uMeeT MoXoKyr CTPYKTYPY H
3aKphIBacT (aitn OnOIMoTeuHol QyHKITMEH
fclose. YuursiBas, 4to caM 00BEKT HE UMEET
IICHHOCTH TIOCIIE €T0 3aKPBITHS, JOTHYHEE U3 ITOTO
MeTOJ1a Bo3Bpamiars Qnil.

B 4eMm e cMBICIT BO3BpAICHHS CCHIJIKU Ha 00BEKT,
a He CTaTyca y/lauHOro 3aBEPIICHUS Onepanuun?
CMBICT B peain3aliiy Tak HasbiBaeMbIx fluent in-
terfaces:

@f = MyFile::File.new “a.txt”
@f << strl << str2 << str3

[Mocne HamMCaHKs TAKOTO KOJa, €ro HaJo
CKOMITHJIHPOBATh. J1J1s1 3TOTO ecTh Mexanusm mkmf.
Hazo co3nars (haiin, KOTOpbIi OOBIMHO HA3BIBACTCS
extconf.rb, co cienyronmmM conepKUMbIM:

require ‘mkmf’
create_makefile ‘myfile’

[Tocne BeImoTHEHMS 3TOTO CKpUnTa Oy/IeT co3nax
Makefile ¢ HHCTpYKIUSAMU IO KOMITUJISILTUH
monyisi. O0bruHO extconf. rb Ha mopsaok
CIIOKHEE, HO €r0 CTPYKTYPY MOXKHO TOCMOTPETH B
JOKYMEHTAITIH.

OnucaHHasi METOJIMKA HE SIBJISIETCS CaMOI MPOCTOM
Ui TpuBUaibHbIX API, HO B ciryuae ci1oKHOM
noruku Ha ypoBHe C, 3TO TOpO eAMHCTBEHHBII
pabounii MeXaHU3M.



SWIG

SWIG — 310 reneparop koza, KOTOpbIi 10
nepelaHHOMY €My OTHCaHuIo HHTepdelica Knacca
co3aaet koA Juisd pacupenus. To ecTb Ha BXoA eMy
nonaércs Qaitn ¢ onucanueM narepdeiica, Ha
BBIXOJ1€ OH TeHepupyeT TekcT Ha C.

SWIG mocTaTo4HO HEIIOXO0 A0ragbIBaeTCs O O
TOM, KaK KOHBEpTUpOBaTh TUIMHBI Ruby B sl C u
Ha000poT. OH Aa)ke yMeeT TPaHCIUPOBATh
HacnenoBanue C++ B Ruby u 10BUTH UCKITIOUEHUS
u3 C++ B Ruby. Eciu API 6ubnuorexu nocratouno
IpPOCT, TO, BO3MOXKHO, Tosb30Barbes SWIG-om
oynet yno6Ho. B ciyuae ycnoxknenust uarepdeiica
ucnosb3oBanue SWIG-a nepepacraer B MyTOpHOE
HamMcaHue 0oJBIIOTO0 00bEMA 3aIyTAHHOTO KOJIa
Ha C. YuutsiBad, uto SWIG He npenocraBiseT
BO3MO)KHOCTH BCTaBKH TI0JIb30BaTEIHCKOTO KO/Ia B
CT€HEpUPOBAHHBII TEKCT, UCIIOIb30BaHUE ITOTO
MHCTPYMEHTA MOXET IIPEBPATUTHCS B MyUCHHE.

Baxusim mmrocom SWIG-a sBisiercst
TeopeTUYecKasi MPOCTOTa MOPTUPOBAHUS
CO3/1aBa€MOI0 MOAYJIS IO, IPYTHE A3BIKH, KaK-TO
Python, Perl u T.n. Hago ormeTuTh, 4TO Hanucanue
moxyist st Python yepes ero API siBnsiercs Ha
HopsZI0K OoJiee CIIOKHOM 3a/1a4eid 0 CpaBHEHUIO C
HanucaHueMm Moayins ais Ruby, moaromy nmeer
CMBICJI IOMHUTH 00 3ToM npenmytiectse SWIG-a.

JIM4yHO 5 HE BUJEN HU OJJHOTO U3SIIIHOTO MPOEKTA,
peanuzoBanHoro Ha SWIG-e, u HEOTHOKpPaTHO
CTAJIKUBAJICS C TEM, 4TO JUis 3PPEKTUBHOM
peanu3anny pacuIMpeHus TpedyeTcs 1esaTh
HEKOTOPbIE MIPUBSA3ZKH K SI3BIKY, U1 KOTOPOT'O
JieNlaeTcsl paclIupeHne, U K BHYTPEHHEH CTPYKType
ero naHHbIX. Hampumep 4To0bl n30€XaTh JUIIHETO
KOIIMPOBAHUS CTPOK (CM. HHUKE)

Paccmotpum npumep padotel co SWIG. Cam
reHeparop nNpuHUMaeT (ailiibl C OUCAHUEM
uHTepdeiica. B aTtom unTepdeiice ykazan Moayb,
B KOTOpPBIH OylyT reHepupoBaThCs PyHKLUH,

YKa3bIBAIOTCS 3TU (DYyHKIUH, TPaBUIa
npeoOpazoBanus TUMoB naHHbIX U3 C B Ruby u
HA000pOT, KJ1acchl U T.I. CIUCOK BO3MOXKHOCTEH
SWIG-a nopakaet: noazep:xka rnoiumopdusma
C++, reneparnus npeuKaTHbIX METOJIOB (CO
3HaKOM BOITPOCa Ha KOHIIE), padoTa ¢
UCKJTFOUCHUSIMU U T.11.*

%module "MyFile"

FILE* fopen(char *name, char* mode);
size_t fwrite(void *buf, size_t size,
size_t count, FILE *f);

3TO copep>KUMOe MPOCTOro HHTEP(ercHOro
(aiina. Cobepem ero (ucronb3yst SWIG Bepcuu He
Hwke 1.3.29):

swig -ruby my_file.i

Teneps 3T0 HaJJO CKOMITUIMPOBATH (OJPOOHOCTH
koM — cM. Makefile u3 npenpiaymero
pazznena). [Tociae 3TOro MOXKHO 3arpyarh:

require ‘MyFile’

f = MyFile::fopen("my_file.i”,”r”)
JIN4HO MHE HE SICHO, MOYKHO JIU C/IeTIaTh YAOOHBIN
o0bexTHbIN uHTEpdelic ¢ momoisio SWIG. B
JTOKYMEHTAIH HE IPUBOAMIOCH XOPOLIHX
npumepoB. Eciau Bam yTo-HUOYAb 00 3TOM
W3BECTHO — B KOHIIE CTaThU OMHMCAHO, KaK CO MHOI
CBSI3aThCS M PAaccKazarh 00 3TOM.

DL

OTOT MEXaHU3M SIBJISIETCS] CAMBIM TPUMUTHUBHBIM
u3 onucbiBaeMbiXx. DL — mpocto 00€pTka Haj
(YHKLIMOHATBHOCTBIO 3arPy3KH JUHAMUYECKHX
O61OIMOTEK. DTOT MOAYIIb TO3BOJISIET 3arPy3UTh
HYXHYI0 61OnuoTeKy, 3areM Ha Ruby
OINUCHIBAIOTCS QYHKIMU U3 3TOU OMOIMOTEKH (110
MMEHaM) C IapaMeTpaMu, U K 3TUM (QYHKIUSIM yKe
MOXXHO obOpamarbcsi. Hago ormetuts, uto 3ToT API
TpeOyeT AeTanbHelero 3nanus 00 uHrepdeiice
O61OMMOTEKHU (KOTOPBIN MOXKET MEHATHCS), J1a U

4 Cyry60 n1M4HOE MHEHHE aBTOpa 3aKIIFOYAETCs B TOM, UTO NPH Beell pyHKimoHanbHoCcTH SWIG-a, H3sNIHBIX PeeH i
IPU €ro UCII0Ib30BaHUK He noiydaercs. K cozgannomy ¢ nomoursio SWIG pacmmpenuto Bcé€ paBHO NpuAETCs Ha
Ruby nucare 00bexTHYI0 00EpTKY. Haie Bcero jgoruka u3 C He otoOpaskaercs HarpsMyto B Ruby. Ecnu ke nucarp
00&pTky Ha ypoBHe C, To Oyaer morepstH ocHOBHOH mttoc SWIG-a: mepeHoCuMOCTh MEXTy CKPUTITOBBIMH SI3BIKAMH.
Brnpouewm, 3T0 MHEHHE HE MOATBEPKACHO MPAKTHKOM, TaK YTO Jydllle YOeAUTHCS B €ro NPaBUIIBHOCTH UM

HCIPAaBUIJIIBHOCTU CaMOMY.



pe3ynbpTUpYIOLIil Ko Ha Ruby u3siiHbIM He Y4uuteiBasi, 4To 0c000# aNnrOpUTMUYECKON

Ha30Belllb. CJIO)KHOCTH 3Ta 3aJlauya He MPEeACTABIISAET, UMEET
cMBICT pemuTh €€ Ha ypoBHE C. Brlme yxe Ob110
Pacemorpum nipumep pabotst ¢ 9tum AP MPUBEICHO HECKOJIBKO MEXAHU3MOB TAKOTO

OIlyCKaHMs JIOTUKU BHU3, HO BCE OHU CTPaJaroT
HEKOTOPOIl TPOMO3AKOCTHIO B IPUMEHEHUH K
JJAHHOMY CJIy4aro.

require ‘d1’
module LIBC
LIB = DL.dlopen(”/1ib/Tibc.so™)

SYM[:fopen] = LIB[’fopen’,’Pss’] Ecth apyroii BapuaHT penieHus HalIei 3a1auau —
sym[:fclose]= LIB['fclose’, 0P"] Rubyinline. CyTs ero B ToMm, uT0 TekcT Ha C

def fopen(name, mode) HAXOIUTCS NPSAMO B METOJIE KJIACCa, 3aIlIMCAHHBIN B
r,rs = SYM[:fopen].call(name,mode) ctpoky. TIpH 0GpAIEHIH K STOMY METOLLY
r HPOMCXOUT KOMITUJISIIUSL ¥ JINHKOBKA

end MOJTYYMBIIETOCS KO/Ia Ha XOJY.

def fclose(ptr)
SyM[:fclose].call(name,mode) Paccmorpum perienne 3agaqu:

end

class MyParser

inline do |builder|

builder.c “

Tong counter(char* name){
FILE* f = fopen(name, “r’”);
unsigned int i, count = 0;
unsigned char b;

for(i = 0; !feof(f); i++) {
fread(&b, sizeof(b), 1, f);
if(i%2 == 0) {

end

Takxum 00pa3zoM, 11 pa3yMHO#M pabOTHI €
¢yukuusmu B C tpeOyetcs 3 (!) ypoBHS
aOCTpaKIMU: TEePBbIH — ATO caM MexaHu3M DL,
CIIOCOOHBIN MapIIATUTh JaHHBIE U HAXOAUTh
HY>KHBbIE (DYHKIIUH, BTOPOI — OMHCAHHE BCEX ITUX
(GyHKIMI B KAKOM-JINOO MOJyJIe, TPETHi

YPOBEHb — CO3/IaHHE OOBEKTHOW HAJICTPONKH Hal
ITHM OIUCAHHUEM.

[leHHOCTB TaKOrO MeXaHu3Ma s 00CYKIaTh HE count += b;
X04Yy, TOCKOJIBKY B KAKUX-TO CITy4asixX 3To, 3

BO3MOXKHO, U IPUMEHUMBIN HHTEp(eiic. TouHo fclose(f);
MOXKHO CKa3aTh, YTO MPHU €r0 HCIOIb30BAHUH return count;
TEXHUYECKH HEBO3MOXXHO paboTaTh ¢ OMOINOTEKON 3

Ha C++. BaxxHo Takke To, 4To 100parbes 10 mosei }”

CTPYKTYpP HEBO3MOXKHO, KaK, BIIPOYEM, U end

HEBO3MOXKHO II€peaaBaTh CaMU CTPYKTYPHI. end

MyParser.new.counter(”’a.dat”)

Mertop inTine nobasur B ki1acc MyParser
HOBBIH METOJ, COBIIAJAIOIINI 110 CUTHATYPE U
Ha3BaHUIO ¢ QyHKIMEH BHYTpH Tekcta. Obparure
BHUMaHHE Ha TO, 4yTo Sself He nepenaéres. MokHO
TaK)X€ OTMETUTh, YTO ATOT MEXAHU3M HE [TO3BOJIUT
yA00HO J1enaTh 00epTKU BOKPYT CTPYKTYP,
3arakoBbIBa€MbIX B Ruby-00bEKTHI.

Rubyinline

OTO caMblil HOBBIN U UHTEPECHBIN MEXAHU3M.
PaccmoTpum TectoBsiil npumep. [Tycth
CyIIecTBYeT (aill pa3MepoM B Meradaiit, 3a1ada
COCTOHWT B MOACUYETE CYMMBI BCEX YETHBIX OAMT.
Ecnu pemats 3Ty 3a1a4y ToabKo cpeacTtBamu Ruby,

TO, B 3aBUCHMOCTH OT aJIrOpUTMa, OyAeT CO3/aH0 Rubyinline no3Bomser padorars ¢ C++.
NOPsI/IKa MUJTAOHA OOBEKTOB, HECKOIIBKO pa3 BosmoxxHocTu paboraTth O CTPyKTypamu, YBbI,
3aIymieH COOPIIMK Mycopa U CKopee BCero Oyzer OTCYTCTBYIOT.

3a0UTa HaMATh.



Hao oTMeTHTb, YTO IPU MCIIOIB30BAHUH ATOTO
MexaHu3Ma B mporpamme Ha Ruby nerko moryr
BO3HHUKATh HENEPEHOCUMBIE KOHCTPYKIIUH,
CBA3AaHHBIC C OIIIUAMNU KOMHHJ’I?ITOpa NIIn
3aroJIOBOYHBIX (DAiIOB. DTOT MEXaHHM3M TAKKE
TpeOyeT HATMYUe KOMIWISITOPA, YTO JIeTIaeT OYEHb
3aTPYAHUTENBLHBIM €r0 UCIONIb30Banue ¢ Win-
dows?.

PaboTa c naMaTblio N cbopKa
Mycopa

Pabora ¢ mamsaTeio B C xapakrepu3yeTcsi OqHON
dpazoii: «romoBHas 600sb». Huke mepednciieHp!
HanboJiee YacThle CIIEHAPUH BOSHUKHOBEHHUS
YTEUEK WJIM OIIMOOYHOTO 0OpaIeHus K MaMsITH:

« B Havane nporpammbl HEKOTOPOi pyHKIIMK
caenanu malloc, a ke 3a0pu1n caenars free,
WIHN BBI3BAJIX return 10 ocBOOOXKIEHUS
MaMsITH;

* 3aIlyTalIUCh C OTBETCTBEHHOCTHIO 32 MAMSITh.
«3aroBep) IIaCUT: PeCypChl OCBOOOKIAIOTCS HA
TOM € YPOBHE, Ha KOTOPOM H 3aXBaThIBAIOTCS,
HO MHOT/IAa 3TO KaracTpoUIeCKH HEYI00HO.
®yukius readline Bo3BpalaceT BbIICICHHYO
JMHAMUYECKH 00JIaCTh MMaMsTH, TOTOMY YTO
MIPOrPaMMHUCTY HEU3BECTHO, CKOJIBKO CHMBOJIOB
BBEJICT I0JIB30BaTENb, U (PUKCHPOBAHHOE
KOJTMYECTBO MaMSITH 3apaHee BhIICTUTh
HEBO3MOKHO. 3HAYUT, HAI0 00 STOM IIOMHHUTb.
Bce atu mpobieMbl MOTYT BO3HUKHYTh TPU
HAIMCaHUH PACITUPEHHUSL.

Ruby mo3BossieT pemiars 3TH MpoOIeMbl C
MOMOIIIbIO CBOETO COOPILKMKA MycOpa, OTHAKO HAJ0
MOHUMATh TPUHIIHIIBI €70 pabOTHI UTOOBI HE
HajoMath 1apoB. [Ipu co3ganuu 106010 00BeKTa
(mporpammuct nosiydvaet Tin VALUE) POUCXOAUT
€ro peructpanus B oomiei Tabnuie oobexToB. [Ipu
3aIycke cOOpIIMKa MycOpa IPOUCXOIUT 00X0T
rpada cBsi3eil 00bEKTOB, HAYMHAS C TIIO0ATBHBIX
MIEPEMEHHBIX U JAIBIIE 110 CCHUIKAM C HUX BHH3.
Ecnu co3manHbIi B pacIIMPEHUH OOBEKT 3aBUCHUT

OT HAJIMYUs APYroro 00bEeKTa, HO KJIACTh CCBUIKY
Ha HETo B IepeMeHHYy0 00bekTa (rb_iv_set) He
X0YeTcs, TO 00s13aTeIbHO HAZ0 TIOMETUTh HY>KHBIH
0o0BekT mpu ooxofe. [IporucxoanT 3To Creayronmm
o0pasom: 00bekT Data_Wrap_Struct BropsiM
napaMmeTpoM npuHuMaet ¢pyHknuio mark. Ecim
cOOPIIMK Mycopa MOCYUTAET JaHHBIA OOBEKT
HY)XHBIM, OH €T0 M TIOMETHT KaK HYXXHBII U1
BBI30BET Ha HEM 3Ty (QYHKLUIO (€CIU MPOrPaMMUCT
HE yKazaj BMecTo Hee 3HaueHue 0).

3alUTUTh JTaHHBIE OT 3aYUCTKU MOXKHO JIBYMSI
criocobamu®. Bo-1iepBbIX, MOYKHO TOMECTHTE
xoruto VALUE (310 mpocTo ykasarelns) B
CTPYKTYypy KJIacca U IpH BbI30BE YKa3aHHOU
¢bynkiy mark BeI3bIBaTE QPyHKIUIO:

rb_gc_mark(self_ptr->required_obj);

Nmenno tak u paboTaet, HampuMep, Xem-Tadbaumna
i MaccuB. [Ipu KakJ10M BBI30BE PYyHKITHH
MapKUPOBKH OHU TIOMEYAIOT, KaK KUBBIC BCE
00BEKThI BHYTPH KOHTECHHEPOB.

BTtopoii BapuaHT — MOJIOKUTH CCBUIKY Ha
HEOOXOIUMBIN OOBEKT B IEPEMEHHYIO
CcOOCTBEHHOTO OOBEKTA:

rb_iv_set(self, “@obj”, obj);

HanmomwuHrato, 4uto npu 3amycke cOopIuka Mycopa,
TOT MPOXOJUT IO CTEKY B MOMCKaX OOBEKTOB,
KOTOPBIE CO3/IaHbI, HO CCHUIKH Ha KOTOPHIE eIlIe HE
MpocTaBlieHbl. ECI B CTEKe €CTh CChIIKA Ha
00BEKT, OH HEe OyeT YHUUYTOKEH.

Pa6boTta c AaHHbIMK Ruby-

0b6beKTOoB
JIroboe B3anmMoeiCTBHE C OOBEKTOM CHApPYKHU
MPOHCXOANT Yepe3 TOCHUIKY eMy COOOIICHHI.

IMoceuika coobmennii u3 C peanusyercs GyHKIuen
rb_funcall(object, message, count,..)

Hampumep, co3nanne HOBOTO daiiia MOXKET
BBITJIAACTH TakK:

> Windows B miraTHo# moctaBke He umeeT kommustopa C/C++,

¢ Ectp €IS BapUaHT MOMETKH NNEPEMEHHBIX KaK FJ'IO6aJ'IBHLIX, HO s €TI0 IPpUHIUIINAJIIBEHO HE X049y 03BY1UMUBATh, KaK

rpsi3HbId. Jlydine nenats nepeMeHHbIe Kiacca.



VALUE f;
f= rb_funcall(cFile,rb_intern("new”),
1, rb_str_new2(’a.txt”));

OO0nekTy CF11e nmoceutaeTcs COOOIICHHE New,
HapaMeTpI/I3OBaHHOC OHUM apFYMCHTOM.

PaGota ¢ 00beKTOM M3HYTPH MOJIpa3yMeBAET
JOCTYT K 4JieHaM 00BbEKTa U YIeHaM ero Kiacca.
Ji1st 5TOTO €CTh CeMEMCTBO (PYHKITHI

rb_iv_get, rb_iv_seturb_cv_get,
rb_cv_set.

[MonpoOHoe onmcanue 3TUX GyHKIHUI ecTh B
JOKYMEHTAIMH, HO HA/I0 OTMETHUTH OJTHY BaYKHYIO
ocobenHocTh. CoOCTBeHHAs IepeMEeHHasi 00bEKTa,
SBIISIOLIETOCS KJIACCOM /ISl IPYTOTO OOBEKTa —
COBEPIICHHO HE TO JKE caMoe, YTO MepeMECHHasI
Ki1acca i o0bexrTa. MHage ropops:

rb_cv_get(f,rb_intern(’@@a”));
rb_iv_get(cFile, rb_intern(’@a”));

— o0paleHus K pa3HbIM IepeMeHHbIM. boiee
1oApoOHOE 0ObSICHEHHE B CIEAYIOLIMX BBITYCKaX.

PaboTa C BHyTpeHHen CTPYKTYpou

Ruby-06beKTOB HanpAMyto

Kak Op110 cKa3aHO B OJHOM U3 MPEIBIIYIINX
pa3aciioB, HCKOTOPBIC U3 CTAHAAPTHLIX TUIIOB
00BEKTOB UMEIOT YETKYIO CTPYKTYpY, OIIMCAHHYIO B
3aroJIOBOYHBIX aitnax. Ecau Bac He myrarot
po6JIeMBbl, KOTOPbIE MOTYT BOSHUKHYTb H3-3a
CMEHBI BHYTPEHHEHN CTPYKTYPBI, MOXKHO K
CTaHJApPTHBIM TUIIaM O6paHIaTBCﬂ HaIllpAMYIO.
I/IHOFZ[a 9Ta, B ICJIOM MOPOYHAas, [IPpaKTHKa OYCHb
COKpaIaeT 00beM KOIHUPYEMOM BITYCTYIO MaMsTH.
P ACCMOTpPUM JIBa CTAHAAPTHBIX THUIIA, JOCTYII
HanpsIMyIO K KOTOPBIM HUMECT CMBICII.

Crpoku B Ruby umeror BHyTpeHHUI KO/ THIIA
T_STRING’. K HUM MOXHO OOpPaTUTHCSI HAIPSAMYIO,
npuBenst VALUE K yka3zaTenro Ha CTPYKTYpY

crpoku: RSTRING(str)->ptr. Bor npumep
L[€JIECO00Pa3HOr0 UCTIOJIB30BaHMSI ATOTO MOIXO0A:

VALUE f_read(VALUE self, VALUE size){

int _size = NUM2INT(size);
FILE* f;
VALUE str = rb_str_buf_new(_size);

Data_Get_Struct(self, FILE, f);
_size = fread(

RSTRING(str)->ptr, _size, 1, f);
RSTRING(str)->len = _size;
RSTRING(str)->ptr[_size] = ‘\0’;
return str;

}

Kak BHIHO, TAKOH «HEUECTHBII»® IPUEM MTO3BOJISACT
n30exKaTh HEHYKHOTO KOTIUPOBAHUS TAaHHBIX.
Pabotast co crpokamu TakuM 00pa3oM, HE HAJ0
3a0BIBaTh PO JOMKCHIBAHKUE HYJIEBOTO OaiiTa B
koHer cTpokH. J{ist Ruby oH coBepiieHHO He
HY>XEH, HO JIto0ast oubnuroreunas ¢pyHkius Ha C
OyleT He pajia, He HalIs ero, 0 YeM M3BECTUT SEG-
FAULT.

Pabora ¢ maccuBamu OpraHnu30BaHa aHAJIOTUYHO:

int i;

int total_size = 0;
for(i=0;i<RARRAY(a)->Ten;i++) {
VALUE str = RARRAY(a)->ptr[i];
total_size += RSTRING(str)->len;
3

B 510M npumMepe oacYuThIBacTCs CyMMapHast
JUIMHA CTPOK, 3allMCaHHBIX B MaccuB. Eciu BApyT B
3TOM MAacCCHBE OKa)KyTcs 0ObEKThI, HE SBIISIOIINECS
CTPOKaMH, BBl JIaXK€E HE MOJIYYNTE UCKIIoUeHus. To
€CTb TaKOM KOJ| IOIyCTUM B TOM U TOJIBKO B TOM
ClIy4ae, €CJIM CKOPOCTh OYEHB, OYeHb KPUTHYHA
(HeIOIMYCTUMO MHOTOKPAaTHOE MEPEKITI0YEHNE
KOHTEKCTa WJIM [TPOBEPKa TUIA) U COBEPIICHHO
TOYHO U3BECTHO, YTO B MACCHBE OYIAYyT CTPOKH.

[1o nMYHOMY OIIBITY MOTY 3asIBUTH O IOPOYHOCTH
BBILICTIPUBEACHHON NTPAKTUKU. Tako! KoJ sABIsAETCSA

7 Hamo nmoHUMaTh, YTO C TOYKH 3peHUsI Kofa Ha Ruby, CTpOKM — TOYHO Tako# e THIT JaHHBIX, KaK U JF00O0i
nosnb3oBarenbekuil. Ho mpu pabote ¢ Humu Ha ypoBHe C, oHM omeuarotcst TeroM T_STRING, B To BpeMs, Kak Jr000i

[10JIB30BAaTEJILCKUM 00BEKT IToMeuaercs TeroM T_OBJECT.

8 I[eTaJ'ILHOﬁ OIMMUCAaHNEC «YCCTHBIX» NPHUEMOB pa6OTLI CO CTPOKaMH1 MOKHO ITPOYNUTATh B JOKYMCHTAIIUH, CCbBUJIKH Ha

KOTOPYIO €CTh B KOHIIC CTATbH.



HE MPOCTO ONTHUMHU3ALMEH, a «3anuiaom». OH
00s13aH OBITH OTKJIFOYa€MBIM CO CTOPOHBI BHEIITHETO
JUTSL KJIacca KIIMEeHTa, IPUYeM J0CTaTOYHO MPOCTO.
Ecim MHe moTpeOyeTcst IoJCYyHYTh HE MacCHB, a
UTEPATOP, YUTAIOIIHNIA U3 CETEBOTO COKETA
XCHJUIEPHI K MPOKCH-00BEKTaM CTPOK, aJITOPUTM
MPUHILUIIAATIBLHO HE U3MEHUTCS, HO 3TOT Ko Ha C
nepecTaHer paboTarh.

MHOroHuTeBoun A0CTyn

Pabora ¢ HutaMu B Ruby — 310 oTHETBHAS
OosbHas TeMa. CUTyanus TakoBa, 4TO MOJAEPIKKa
HOpPMAaJIbHBIX CUCTEMHBIX HUTEW MOSIBUTCS TOJIBKO B
ruby Bepcuu 2.0, 10 KOTOPOTO HAa MOMEHT
HalMCaHMsI CTaThU 110 MEHBIIEH Mepe enlé roj-
nositopa. B ruby 1.8 HUTH BBITIOJTHEHBI, KaK
BHYTpPEHHEE IIOHATHE UHTEPIIPETATOPA,
CYIIECTBYIOIIIEE B OTHOW PEaIbHOW HUTH
OTIeparMoHHO# cucteMsl. JIrobas onepanus,
BeITIONTHsAeMast Ha C, ¢ Touku 3peHusi Ruby
SIBJISIETCSL aTOMapHOU. Eciy sxe BBl XOTHUTE
BOCIIOJIb30BaThCsl PA0OTOM C HACTOSILIUMH HUTSMH,
TO JIy4Ille MUCATh TaK, YTOOBI HHTEPIIpETaTop ruby
HAXOJWJICSA B OTHOM HUTH, a OCTaJIbHbIC HUTH HE
ObuTH OBbI CBA3aHBI ¢ ruby. Boipouewm, s Takue
OIIBITHI HE TIPOU3BOII.

BoT kak BBINIAAUT paboTa C MCEBAOHUTAMU B
Ruby. IlycTb mpoucxoauT COpTUPOBKA MaCCHUBA.
Maccus Ha 310 Bpems Oiokupyetcs. biokupoBka
MIPOMCXOJUT HE HACTOSIIAsl, HE aTOMapHasi, Hy a B
kozie Ha C MpoCTO BBICTABISIETCS OAMH (hIIar.
HaBepHsika U3BECTHO JIUIIIb, YTO BHICTABJICHUE U
IpoBepKa 3TOro (iara He MOXKET OBITh MPEPBAHO
Ha BBINOJIHEHHUE IPYTOro Koja Ha ruby B pamKax
TOTO k€ uHTeprperaTtopa. OnHaKo, NP BHI30BE
orepanuy CpaBHEHUS HaJl 0ObEKTaMU B MacCHBe,
yIpaBlIeHUE MTOTYYUT HHTEPIPETATOP, KOTOPHIH
MOYKET MEPEKIIOUNThH CBOIO BHYTPEHHIOIO HUTh Ha
JPYyTyI0, B KOTOPOH OyZeT MpeanpuHsTa MOMbITKa
MoaubuKaluu MaccuBa. B pesynbrare BTropas HUTh
Oyznet 3a010KHpOBaHa, HO HE CPEICTBAMHU
HACTOSIIEH, aTOMapHOU, OJIOKMPOBKH OUOITMOTEKH
pthreads, a cpencTBamu uHTepIperaropa ruby,
BEJIYIIETO CBOM CIIMCOK HUTEH.

Takol moaxoz npoie B peajin3auu TeM, 4TO TyT
OTCYTCTBYIOT POOJIEMBI C KOHKYPEHTHBIM

nocTynoM Ha ypoBHe C, HUTH MEPEKITIOYAI0TCS
OBICTpEE 1O CPABHEHUIO C HACTOSIIIUMU, HO TIPH
3TOM €CTh MPOOIEMBbI COBMECTUMOCTH C
HACTOSIIIIMMH HUTSIMHU. DTy 1pobiemy B ruby
TOJIBKO MPEJICTOUT PEIUTh.

Komnunauuna noa Windows

Kak 0b110 cKka3aHO BEIIIE B CHOCKax, B Windows
BOOOIIIE €CTh CEPbE3HbIE MPOOIEMBI C
komnwsitopoM. Kommutsitop ot Microsoft
paboTaeT B HECKOJIBKO pa3 MEJICHHEE, YeM gcc, a
ucrnonb3oBanue gee moa Windows ganexo He Tak
TPUBMAJIBHO, KaK B caydae ¢ Unix. JInyHo MHe He
yIaI0Ch TOOUTHCS pabOTOCTIOCOOHOCTH CBOETO
kona mox Windows: mpobiema Obliia B TOM, 4TO
nocaeaanit kommuisitop VC 2005 (version 8)
coOupal Kof, HECOBMECTUMBIN C IPYTUM KOJIOM,
cobpannbiM VS .NET 2003 (version 7). Komy-To
ynada ynbibaetcs Oombiue. Ecinu Bam

YIABIOHETCS] — YEPKHHUTE Mapy CTPOK.

Cnuncok ccbuiok
http://www.google.com/search?q=extending+ruby

http://www.rubycentral.com/book/ext_ruby.html

http://ttsky.net/ruby/ruby-dl.html

http://zenspider.com/ZSS/Products/Rubylnline/

ABTOp

Makc Jlanmun
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http://maxidoors.ru/
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