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Npeancnosue

B s710ii kaure onuceiaerca unrepdeiic JNI. Ona Gyer mosesna TeM, KTO
WHTEPECYETCS CEAYIONMMI BOTIPOCAMU:

Q wuHTerpanus Kojia, HalMCAHHOTO HA TAaKMX SA3BIKAX MTPOrPaMMUPO-
Banus, kak C u C++, B Java-ipuiioxeHnue;

QO BHeJpeHUEe BUPTYAJIbHOUM MAIUHBI Java B CyIIECTBYIOIIEE MTPUIIO-
JKeHue, HallMcaHHoe Ha sA3blkax nporpamMmMupoBanus C u C++;

O peanusanust BUPTYaJabHOW MAITUHBL Java;

QO TexHMYECKHE BOIIPOCH OPraHU3AIINN B3AUMO/IEHCTBUS MEXKTY Pas-
JIMYHBIME SI3BIKAMU, B TOM YHCJIE€ UMEIOIIe OTHOIIeHrE K paboTe
€0 cOOPITUKOM MyCOPa U MHOTOITOTOYHOCTH.

Bo-nepBbIX, sTa KHUTA TpeAHA3HAYeHa i paspaboTynkoB. OHU

C JIETKOCTBIO MOTYT HAlTH B Hell HEOOXOAUMY0 HHPOPMAIIUIO O TOM, KaK
Hayath pabory ¢ unrepdeiicom JNI, moapobHoe omnucanue pasaIuyHbIX
JNI-dbynxmii, a Takske TOJYIUTH TTOJTE3HBIE COBETHI TI0 3(h(HEKTUBHOMY
ucrnosnb3zoBannio JNI. Briepsoie nunrtepdeiic JNI nogsuics B 1997 roxy.
B ar0ii KHIre cOOpaH ABYXJIETHHII OIBIT KOJJIEKTUBHON pabOTHI Ccrielna-
JUCTOB KoMIanuu Sun Microsystems, a Takske OTIBIT OTPOMHOTO KOJIU-
decTBa PazpabOTUMKOB TEXHOJIOTHIECKOTO COOBIECTBA Java.

Bo-BTOpBIX, B KHHUTE TPUBEAEHO 00OCHOBaHWE JM3aifHA PasTUUHBIX
JNI-dynxiuii. [losnoe normManue CTPyKTYpbl HHTepdeiica He TOJbKO
MPEJICTABIISIET COOOT MHTEPEC IJIST HAYIHOTO COOOIECTBA, HO TAKIKE SIBJISI-
eTcst HeOOXOIMMBIM YCJIOBUEM €0 3 (EKTUBHOTO UCTIONb30BAHUSI.

B-Tperpux, oaMH 13 pas/esioB KHUTHU ITOCBSIIEH [TOJHOMY OIHCAHUIO
JNI-crierucpuraiuu mratdopmsl Java 2. [Iporpammuctst JNI moryT mc-
M0JIb30BaTh MH(OPMAIIMIO M3 ATOTO pasjiejia B KayecTBe CIIPABOYHOTO
nocobust. PaspaboTduku BUPTYaJIbHBIX MAIUH Java 0Osi3aHbl TIPUAEPIKU-
BaTbCA JAHHON crieruduKamm.

KomMmenTapuu 1o crienudukaiuu ui Borpockl 06 unrepdeiice JNI
MO’KHO TPHUCBIJIATH TI0 a/[pecy 2JEKTPOHHOU TOUTHL jni@java.sun.com.
Yro0bl IIOMYYUTh IOCAeAHIEe 0OHOBIeHUs IIaThOPMbL Java 2 WM I0-
crepHel Bepeun Java 2 SDK, mocerute Hamr caiit http://java.sun.com.
Yro6bl mosydnTh OOHOBJIEHHYIO nHbOopMaImio o Java™ Series, BKiodast
CMUCOK OMHUOOK JAHHOTO MOCOOWS, a TaKIKe TPOCMOTPETD MEPEYeHb KHUT,
TOTOBAIINXCA K IIyOIMKaIuy, ToceTuTe caiit http://java.sun.com/Series.

PesyibraToM meperoBopoB Meky Kommanueit Sun Microsystems 1 00-
JIaIaTesIsIMU JINTIEH3 Wil Ha TEXHOJIOTHH Java cTajia paspaboTka maTepheii-
ca JNIL. Oruacru unrepdeiic JNI 611 pazpaboran Ha ocHOBe uHTEpdeiica
Java Runtime Interface (JRI) kommanuu Netscape, Co3aHHOTO YOPPEHOM
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Xappucom (Warren Harris). AKTUBHOE ydacThe B 00CYKACHUIX MPOEKTa
OPUHUMAINA TPEICTABUTEIM KOMITAHUM, 3aHUMAIOIIUXCS JIUTCH3USIMU
Java-texnomnoruii, Takue xak: Pacc Apyn (Russ Arun), An dumcon (Ian
Ellison) u Maiik Toyrouru-Teitop (Mike Toutonghi-Taylor) — npeacra-
Burtesnn komanun Microsoft, ITatpuk Bepy (Patrick Beard) — npeacra-
suresnb koMmnauuu Apple, Cumon Ham (Simon Nash) — npeacrasurenns
kommanuu IBM, Ken Pyt (Ken Root) — npezacraButesb kKomnanuu Intel.

BHyTpenHue ucciefoBaHUS KOMITAHUM Sun, MPOBOAMMBIE J[2liBoM
Baysuom (Dave Bowen), [lskeiimcom Tocommrom (James Gosling), TTute-
pom Keccaepom (Peter Kessler), Tumom JIunaroasmom (Tim Lindholm),
Maprom Peitaxompaom (Mark Reinhold), depexom Vaiitom (Derek
White) u ®pankom Menmumom (Frank Yellin), Takske npunecsn 6071b-
nryto o3y mpoekty JNI. /[siiB bpayn (Dave Brown), /[a1iB Konnes-
mu (Dave Connelly), Txeiime Makuiapu (James Mcllree), Berkamun
Penon (Benjamin Renaud) u Tom Poapures (Tom Rodriguez) Bhecu
CYIIECTBEHHBIH BKJIAJI B yCOBepIieHCTBOBaHUe WHTepdeiica JNI B Java 2
SDK 1.2. Komanna TecTupoBIIMKOB 1107 pykoBoacTBoM Kapuibsr IIpoep
(Carla Schroer) B HoBocubupcke cosjiaia TeCTbl Ha COBMECTHMOCTb [Tt
JNI. B xozte paboThI rpyTIa BHISTBIIIA CTa0bie MECTa, B KOTOPBIX MCXOIHAS
crierduKaiyst 6bljia HETOYHON U HETIOJTHOM,

Texuomorust JNT He cMoryia ObI PasBUTHCS U Peaiu30BaThest O€3 Mo/1-
JIep>KKM PyKOBOJICTBAa KoMitannu B jintie [[piiBa Baysna (Dave Bowen),
Jlappu AGpaamca (Larry Abrahams), Tuka Heiicca (Dick Neiss), Momna
Kanneraapma (Jon Kannegaard) n Anana Bapama (Alan Baratz). d mo-
JIYUUJI TIOJTHYIO TIO/IEPIKKY U cofleficTBre B paboTe HaJl 9TOH KHUTOU OT
Moero pykoBoautesisa [[aiia baysna (Dave Bowen).

B To Bpems Korja HaumHasiach paspaborka umHTepdeiica JNI, Tum
Jluraroasm (Tim Lindholm), aBrop kaurn «Crenndukaiius BUpTyaib-
Ho#t MammHbl Javas («The Java™ Virtual Machine Specification»), Bos-
rJIaBuJI paboTy 110 PA3BUTHIO BUPTYaJIbHOM MaluHbl Java. OH 3aHUMAJICS
paspaboTKOW BUPTYAJIbHON MAIIMHBI 1 Native-mHTePhEiicoB, BRICTYIIAN 32
ncnoJsb3oBanue naTepdeiica JNI u mpuBHEC TOYHOCTD U SICHOCTH B KHU-
ry. OH TakKe MPEACTaBU/I EPBOHAYAIBHBIN 9CKN3 0OJIOKKH JAHHOTO I10-
coomsl.

MHorue KoJrern okasajau MOMOIIb TPy co3fianny KauTu. AHauz [1a-
ganucyamu (Anand Palaniswamy) paboran Hajg TeMO# OOIIMX CHCTEM-
HbIX cO0eB 1 omMbOK B ogHOM U3 pasaesnos 10-ii rmasbl. Jxaner Koe-
nur (Janet Koenig) BHMMAaTe/NbHO HU3ydasa I[IpeIBAPUTENbHBIN IIPOEKT
U JIeJIIACh MHOKECTBOM moJiesHbix uzeil. bar Crupnce (Beth Stearns)
Harucaaa mpoeKkT Ko 2-if ryiaBe, OCHOBBIBAsICh Ha Y4eOHOM OHJIAWH-TTOCO-
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6un 1o unTepdeiicy JNI. S momydr ieHHbIe COBETHI IO CO3AaHIUI0 3TOI
kuuru ot Kpera /I;x. Bopaenona (Craig J. Bordelon), Muiesnst Bpaumes-
s&a (Michael Brundage), Mapu [Isiimkdopa (Mary Dageforde), Ixorya
Aurena (Joshua Engel) u dmmora Xetosa (Elliott Hughes).

Bararogaps Jlaiize @penann (Lisa Friendly), pemakropy kaurn «ITo-
caieloBaTeIbHOCTD B Javay («The Java™ Series»), aTa KHUTa Oblja HATIU-
cana u ony6skoBana. Ken Apaosba (Ken Arnold), aBrop kHurH «SI3b1K
nporpamMmmupoBanus Javas («The Java™ Programming Languages ), GbL1
MEPBBIM, KTO MPEJIOKUI HanucaTh KHUTY 1o wHTepdeticy JNI. A ouenn
pU3HATENIeH coTpyaHuKaM usareabetBa Addison-Wesley B siuie Maii-
ka Xenapukcona (Mike Hendrikson) u Mapunsr Jlaur (Marina Lang) 3a
UX MOMOIIb U TEPIICHNE, TPOSIBJICHHbBIC B TIPOIlecce pabOThl HaJl KHUTOIL.
Haitan @puz (Diane Freed) kypupoBasa Bech X0/ pabOThI, HAUMHAST C MO-
MEHTa HAIUCAHUS 10 MOMEHTA TTyOIMKaIii KHUTH.

3a TocJIeIHIe HECKOJIBKO JIET ST UMEJT YIOBOJIBCTBHE PaboTaTh ¢ IPyII-
MO TAJIAHTIUBBIX U MPEIAHHBIX CBOEMY JIeJTy JIFOJIeH, KOTOPbIe 3aHNMa-
I0TCsT Pa3pabOTKON TIPOrpaMMHOTO obecrieueHnsT Java B KOMIaHUU Sun
Microsystems, B 4acTHOCTH C WICHAMH KOMaH/ Pa3spabOTUMKOB BUP-
TyaspHbIX ManmH HotSpot u Sun Labs. 9ta kHUTa MOCBSIIIEHA BCEM HM.

[lenr JIuaur
Mait 1999 roxa
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BBeaAeHVe

Wurepdeiic JNI (Java Native Interface) siBisiercst MOIIHBIM HHCTPYMEH-
toMm ttardopmbl Java. [lpunoxkenus, ucrnonbayionue uarepdeiic JNI,
MOTYT BKJIIOYATh B ce0s1 KaK Native-Koji, HAMUCAHHBIN Ha SI3IKAX [TPOTPAM-
mupoBanus C u C++, Tak ¥ KOJI, HAMCAHHBIN HA SA3BIKE TIPOTPAMMUPO-
Banus Java. Uurepdeiic JNI nosBossier mporpaMmucTamM MCIoJb30BaTh
BCIO MOIIb Java-tiaropMbl 6€3 0TKasza OT CBOMX MPEABIAYIINX Hapa-
6o1ok. ITockosbky unrepdeiic JNI spisercs yacrbio miaTdopmbl Java,
[POrPAMMUCTY JIOCTATOUHO GY/IET OAMH Pa3 PEITh NPobIeMy B3auMO-
JIeICTBUS UMEIOIIErocs KoJia v Java, 1 OH MOXKeT PACCUYUTLIBATH HA TO, YTO
9T0 penienue Oyuer paboTaTh CO BCeMH Peain3alusaMi Java-1aTtdopM.

ITa KHUTA SABJISAETCS OJHOBPEMEHHO KaK PYKOBOJCTBOM IIO ITPOrPaM-
MUPOBaHUIO, Tak u cripaBoyHnkom 1o JNI. Knura cocrout us Tpex ocHoB-
HBIX YacTeld, KOTOPbIE BKJIIOYAIOT B ceOs1 CIIEYIONINE TIIaBbI:

O riasa 1 npeacrasisier co00il BBeJeHHE, KOTOPOE JaeT YUTATE/IsSIM
obmee npexncrasiaenue 06 unrepdeiice JNI. B rimase 2 pacemaTpu-
Baercs unrepgdeiic JNI na npoctom npumepe. Jra riaBa MpeacTaB-
aseT coboii yuebHoe mocobue sl HAYNHAIOIUX, KOTOPBIE eIle He
3HaKoMbI ¢ untepdeiicom JNT;

O rasbl 3—10 ABJISIOTCS CHPABOYHBIM IIOCOOUEM 10 IIPOTPAMMKIPO-
BaHUIO, KOTOPOE JIA€T IHUPOKOe TIpejicTaBjieHue o pajae hyHKIUiA
unrepdeiica JNI. HeGosblime HarjsHble IpUMepPbI IO3BOJIAT BbI-
JIeJINTh Pa3jinyHble XapaKrepHbie ocobeHHocTu uarepdeiica JNI
U [IPOJIEMOHCTPUPOBATH METOJIBI, ITOJIE3HbIE TTPY IIPOTPAMMHUPOBa-
HUU ¢ ucnoJsib3oBanueM JNI;

O BrmaBax 11-13 cozepskurcs moapoOHOE OIUCAHNE BCEX TUIIOB MH-
tepdeiica JNI u ero ¢pyuxumii. [71aBbl HOCTPOEHBI TAKMM 00Pa3oM,
YTO MOTYT CJIYKUTH CIIPABOUHBIM OCOOHEM.

Kuura paccunrtana Ha NIMPOKUI KPYT yUTaTeIeH, MHTEPECYIONNXC
unrepdeiicom JNI. IeneBoii ayauropueiil yaueGHOro pasjesa KHUK 1 Pas-
Jiesia TI0 TIPOTPAMMUPOBAHMIO ABJISIOTCSA HAUYMHAIONIME TTPOTPAMMUCTDI,
YTO K€ KaCaeTcsl ONBITHBIX Pa3spabOTUMKOB U CIIEIUATUCTOB 110 UHTEP-
deiicy JNI, To uX MOryT GOJIbIIE 3aUHTEPECOBATDH CIIPABOYHBIE PA3/IesIbl
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KHUTH. OCHOBHBIMU UMTATESIMA KHUTH, BEPOSTHEE BCETO, CTAHYT Pa3-
paborurky, rcnosbsyionpe JNT s HanmmcaHus npuiokeHui. Jlannas
KHUTa aJ[pecoBaHa B GOJIBIIEH CTEIEHN TPOrPAMMUCTaM, UCTIOIb3YOIINM
JNI. B MeHbIneii ke cTereHn KHUra OyIeT HHTepecHa pazpaboTunkaM ca-
Moro unTepdeiica JNI nim KOHeUHBIM OJIB30BATESIM TTPUIOKEHUH, KO-
TOPbIe HATTMCAHBI ¢ UCTTOIb30BaHMeM nHTepdeiica JNI.

ITpeanomaraercst, 9To YUTATETh UMEET 0A30BbIe 3HAHUST SI3BIKOB TIPO-
rpammupoBanust Java, C u C++. Eciiu ke 3HaHUS B TaHHBIX 00JIaCTSIX OT-
CYTCTBYIOT WU HEJIOCTATOYHBI, TO OY/IET MOJIE3HO O3HAKOMHUThLCS C TAKIMH
KHUTaMH, KaK: «SI3bIK iporpamMmmupoBanust Java™», Bropoe usganue (The
Java™ Programming Language, Second Edition), HanucanHoii Katom
Apuoabaom (Ken Arnold) u Jxeiivmcom Tociunrom (James Gosling) (us-
naresbetBo «Addison-Wesley», 1998), «Asbik nporpamMmuposanust Cs,
sropoe usnanue (The C Programming Language, Second Edition), namu-
canHoli Bpaitanom Kepuuranom (Brian Kernighan) u /leanucom Putun
(Dennis Ritchie) (usgaresnbcrBo «Prentice Hall», 1988), a Takske «SI3bik
nporpammuposanusa C++», tperbe nsganue (The C++ Programming
Language, Third Edition), Hanucantoit Beéprom Crpaycrpynom (Bjarne
Stroustrup) (usgaresnbeTBo «Addison-Wesley», 1997).

3aKIOUNTETHHBIN Pa3/ies JAaHHO! TJIaBbI MOCBSIIEH TPOUCXOKICHHIO,
posm u aTanam pazButus uHTepdeiica JNI.

1.1. NMAaTdopma Java n BbIMUCAUTEALHAS
cpeaa

HOCKOJII)Ky JaHHadA KHUTa OXBaTbIBa€T IIPUJIOKEHUA, HallMCaHHbIE Ha
S3bIKe TIPOTPAMMUPOBAHMS Java, a TaksKe Ha SA3bIKaX IIPOTPAMMUPOBAHMS
native-yposug (C, C++ u T. 21.), To 111 Hadasia HeOOXOAUMO OIPEAEIUTh
COCTaB IMPOTPAMMHOTO OKPYKEHUS 3TUX S3BIKOB.

Java-margopma sBisieTcss IporpaMMHOIL CPeloit, COCTOSIIIEN U3 BUP-
TyasibHOU MamuHbl Java (BM) u untepdetica mporpaMMUpOBaHUS TIPU-
goxkerunit Java (Java API). Java-nipusiokeHust UIIYTCS HA SI3bIKE TIPO-
rpaMMUPOBaHUA Java 1 KOMITUJINPYIOTCA B MaIIUHHO-He3aBUCUMBbII KO
(nBowunblit hopmar kiaacca). Kimace Moxker ObITh BBITIOJHEH HA JIHOOOiT
BUPTYya/ibHOI MammHe Java. Java API coctout us HabGopa onpeeeHHbIX
kJaccoB. JIrobast peasusariyst Java-atdhopMbl TApAaHTHPOBAHHO TOJIED-
JKUBAET SI3bIK TPOTPAMMUPOBAHUSA Java, BUPTyasibHyio Mamuny u AP

IMongTue <«BprurcauTeabHas cpea» (host environment) Briodaer
B cebsl OTMEPAIHOHHYI0 CHCTEMY, MO KOTOPOW paboTaeT BUPTYaIbHAsI
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MallliHa, a Takke Habop crcTeMHBIX (native) OUOJIMOTEK U WHCTPYKIMIA
npotieccopa. Native-npunodxcenus ANy TCs Ha SA3bIKe IIPOrPAMMUPOBAHNA
C/C++, KOMIIIUPYIOTCS B OWHAPHDBIH KOJ, 3aBUCSIINN OT 0COGEHHO-
cTell BRIYMCIUTETBHON CPEBI, U CBS3BIBAIOTCS € Native-OmbImoTeKam.
Native-mipumoxennst 1 native-6MOIMOTEKN Yallle BCETO TaKKe 3aBUCST
0T 0cOOEeHHOCTEH BhIYMCUTENbHON cpenbl. Harpumep, npumnosxkenne C,
HAMUCAHHOE TSI OHOM OMepainoHHON CHUCTEMbI, He OymeT paboTarh
B JIPYTUX OIEPANMOHHBIX CUCTEMAX.

Java-mnardopma, kKak mpaBmIIo, HACTPANBAETCS HAJl BEIYUCINTEIBHON
cpenoii. Hanmpumep, Java Runtime Environment (JRE) sBasiercsa pas-
paboTKON KOMIAHWK Sun, KOTopast Moep:RuBaeT Java-maathopMmy Ha
TaKUX OTEPAI[HOHHBIX cucTeMax, Kak Solaris mwim Windows. Java-tuiat-
dopma obmamaer psaaoM GYHKINH, KOTOPBIE MO3BOJIOT TPUIOKEHUSIM
OBITh HE3ABUCHMBIMU OT BBIYUCTATEIBHOM CPEIBL.

1.2. Ponb nHTepdeinca JNI

[Ipu ycranoBke Java-matdopmbl B BBIMUCIUTEIBHON cpesie MOKET BO3-
HUKHYTh HEOOXOAUMOCTh Pa3pelinTh Java-TPUaoKeHusM paboTaTh He-
MOCPENICTBEHHO ¢ Native-KoJI0M, HAlMCAHHBIM Ha JIPYruXx A3bikax. IIpo-
TPAMMUCTBl  CTaJIM  alaliTUPOBATh Java-tatdopMmy 718 MOCTPOEHUs
MPUJIOKEHUH, KOTOPBIE TPAAUIIMOHHO Pa3pabaThIBAINCH KaK Ha sS3bIKAX
nporpamupoBanug C u C++, Tak u Ha sA3bike Java. OHAKO U3-32 UMEIO-
IUXcst HapabOTOK Java-TipuiIoskeHus GyIyT cocymecTBoBarh ¢ kKogom C
n C++ ere gosaroe BpeMsl.

JNI gaBssgeTcd MOITHBIM UHCTPYMEHTOM, KOTOPBIN TTO3BOJISIET BOCIIOb-
30BaTbCd MPEUMYIIECTBAMH NIaT(GOPMBI Java, IPU 9TOM TO-TIPEKHEMY
MCTOJIB3YS KO/, HAIMCAHHBIN Ha JPYTUX g3bIKaX. byayun yactbio BUp-
TyaJbHON Mammabl Java, unrepdeiic JNI npencrasuser coboil ByCTO-
poHHUl WHTEPGENC, KOTOPHIN aeT BO3MOXKHOCTH Java-TIPUI0KEHUSIM
BBI3BIBATH Native-Koj, ¥ HA060POT: native-KoAy MoJb30BATHCS BO3MOJK-
Hoctamu Java. Cxema 1.1 nimoctpupyet posib unrepdetica JNI.

Wnrepdeiic JNI 6bu1 cozman aas pernenns 1IpobsieM, BOZHUKAIOUINX
pY HeoOXOAMMOCTH COBMEIIEHMSI Java-IIPHIosKeHNH ¢ native-koaom. By-
nyuu aBycroporauMm, uatepdeiic JNI moxeT moamep:krBaTh /1Ba TUMA Na-
tive-kona: native-6uborexu u native-npuitoxkenus. [Ipusegem npuMep:

O BBl MOsKere ucrnoab3oBarh JNI ast Hanvcanus native-memooos,

KOTOpBIE TI03BOJIAIOT Java-TIpUJIOKEHUSM BbI3bIBATh (YHKIUH,
cojepskaimecs: B native-6ubanorekax. Java-npuaosKeHUsT BbI3bI-
BAIOT Native-MeTo/[bl TOYHO TaK e, KaK OHU BBLI3BIBAIOT METOJIBI,
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Peanusauus
suptyansHon ( JNI

MaLuHbl Java

BbluncnutensHas
cpena

Native-npunoxexuve
n 6ubnuorteka

Java-npunoxexve |
1 Gubnunoteka

A
Y

Cxema 1.1 < Ponb nHtepdeiica JNI

HalMcaHHble Ha A3bIKe TporpaMMupoBanud Java. [Ipu aTom native-
METOJIBI PEATU3YIOTCS TIPU MTOMOIIU JPYTOTO A3bIKA M HAXOIATCSA
B native-6mbmorekax;

O wunrepdeiic JNI nomnepskuBaer unmepdgetic 3anycxa (invocation
interface), KOTOPBIiT TIO3BOJISIET BAM BCTPAUBATH BUPTYAJIBHYIO Ma-
muHy Java B native-npunoskenus. Native-TipuioKeHUst MOTYT CBSI-
3BIBaThCs ¢ Native-GUOINOTEKOI, KOTOpas peaju3yer BUPTYalb-
HYIO MaIllMHY Java, 4To6bl 3aT€M UCIOJIb30BaTh MHTEPgEic 3amycka
JUIS BBI30BA KOMIIOHEHTOB TIPOTPAMMHOTO 0O€eCTieYeH st, HATTUCAH-
HBIX Ha s3bIKe TIPorpaMMupoBanus Java. Hanpumep, Be6-6paysep,
HAIMCAHHBIN Ha sA3bIKe nporpaMMupoBanns C, MOXKET BBITIOJHATD
3arpysKeHHbIE alJIeThl BO BCTPOCHHON BUPTYAJIbHON MalllnHe Java.

1.3. MNocAeACTBUSI NCNOAB30BaHUA
nHTepdeiica JNI

Heo6xoamMo MOMHHTB, UTO MPHUJIOKEHHE, UCTOAb3yst uHTepdeiic JNT,
PHCKYET MOTePsITh /[Ba TPENMYIIecTBa Java-maaT(opMsl.

Bo-nepBoix, Java-npumoskenus, 3asucsmmue ot mHTepdeiica JNI, me
CMOTYT paboTaTh B Pa3HBIX BBIYMCIUTENBHBIX cpefiaX. M XOTs Ta 4acTh
MIPUTOKEHVIST, KOTOPAsT HATIHMCAHA Ha SI3bIKe TPOTPAMMUpPOBaHs Java, 6y-
meT paboTaTh Besle, B 00S13aTENLHOM TMOPSIIKE HEOOXOIMMO TTEPEKOMITH -
JINPOBATh Ty YaCTh MPUJIOKEHNS, KOTOpAs HAallMcaHa Ha native-s3bIke.

Bo-BTOPBIX, SI3BIK TIPOTPAMMUPOBAHIS Java sSIBISIETCsT OE30MACHBIM TI0
Ty (type-safe) m sanmuimentbM, B TO BpeMst Kak native-s3nikn (Takie
kak C win C++) K TaKOBBIM He OTHOCITCA. [109TOMY HEOOXOANMO OBITD
TIpeieTHHO BHUMATETBHBIM TTIPH HAITFCAHUH TTPHUJIOKEHNT, MCTIO/TB3YTOTITNX
JNI. HempaBuibHO HaMCAHHBINA native-MeTO MOKET TTPUBECTH K cHOT0
Bcero mpuioxeHus. VIMeHHo 1o aToi mpuviHe 1mepei BHI30BOM (DYHKITUN
JNI B Java-ipusIosKeHISIX BBITIOMHSIOTCS TPOBEPKHU Ha HE30TaCHOCTD.
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Kax mpaBuiio, ciefyer BLICTPaWBaTh MPUIOKEHNE TaKUM 06PasoM,
9TOOBT Native-MeToAb! GBI OTPEIEIEHB KaK MOKHO B MEHBIITEM KOJIH-
Y4eCTBE KJIACCOB. ITO OY/IET CTTOCOOCTBOBATH MOHON 30N Native-Ko-
712 OT OCTaBIIEHCS YaCTH MPHUJIOKEHTIS.

1.4. CAyd4an ncnonb3osaHus nHTepdeiica JNI

[Tepes TeM Kak HAYMHATH pa3pabaThIBATH HOBBIN MPOEKT € MUCIOJIb30Ba-
nueM naTepdeiica JNI, ciexyer BepHyThCS HA TAr HA3aJl U BbISICHUTB,
CYIIECTBYIOT JIM ajikTePHATUBHBIE U Gosiee mojaxojsime perrennst. Kak
GBITIO YIOMSIHYTO B IPEBIAYIIEM pas/iesie, TTPUIOKEHUs, UCTIOMb3YIONINe
JNI, umeroT onpeziesiecHHbIE HEAOCTATKH, TI0 CPABHEHUIO € TEMU MTPUIIOKE-
HUAMM, KOTOPbIE HATMCAHBI CTPOTO Ha A3bIKE TPOTPAMMUPOBAHUS Java.
Hampumep, tepsiercst rapanTusi 6e30MacHOCTH TUIOB SI3bIKA MPOTPaM-
MupoBanud Java. Psj anprepHaTHBHBIX TTOAXO/IOB Java TakKe MO3BOJIS-
eT TIPUJIOKEHUAM B3aUMO/ICHICTBOBATH C KOJIOM, HATIMCAHHBIM Ha JIPYTHUX
asbikax. Hampumep:
QO Java-npusioskenne MOKeT B3aMMOJICHCTBOBATD ¢ native-Tmpuiiosxe-
nuem uepe3 TCP/IP-coennnenvie nin ¢ moMoIpio JAPyrux Mexa-
Hu3MOB MexnpolieccHoro BzanmojeiictBus [PC (Inter-Process
Communication);
Q Java-mpuiioskeHue MOKET TOJAKIIoUaThcst K 6a3aM JaHHBIX depes
JDBC™ API (Java DataBase Connectivity — coequnenue ¢ 6asa-
MU JJaHHBIX Ha Java);
QO Java-npuiioskeHne MOKET BOCIIOJIb30BATHCS TEXHOJOTUSAMH Pac-
npegeneHHbx 00bekToB, Takux Kak Java IDL API (Java Interface
Definition Language).
O6iias xapakTepHast YepTa 3TUX aJIbTePHATUBHBIX PEIICHUTT 3aKTI04aeT-
Cs1 B TOM, UTO Java-1ipuiioskeHne u native-Koj HaxoAgaTcs B Pa3HbIX ITpoIiec-
cax, a B HEKOTOPBIX CJIyyYasix Ha pa3HbIX MallliHaX. Pasjiesienue Ha mpotieccbl
MIPEINOJIATACT BasKHOE MTPEUMYIIECTBO. 3alliTa aJ[PeCHOTO TIPOCTPAHCTBA,
HO/IEP/KUBAEMasT TIPOIIECCAMH, 00ECTIEUMBAET BBICOKYIO CTEIEHb JIOKa-
JIM3AIMU HEUCIIPABHOCTH: cOOM native-puIoKeHns: He cpa3y OCTAHOBHT
Java-npuiioskenue, ¢ KOTOpbIM OHO cBst3aHO 110 1ipotokosry TCP/TP.

OjHaKoO WMHOTIa BO3HUKAET HEOOXOAMMOCTH B3aMMOJEHCTBUsT Java-
MPUJIOKEHUS ¢ native-KozoM, KOTOPBIH HAXOIUTCS B TOM K€ CAMOM IPO-
necce. B atom ciyuae nnrepdeiic JNI cranoButcst nosiesubiM. Pacemot-
pPHUM cJieytolue MpruMephl:

O  NPEeAToNOKIM, UTO MPUIOKEHHUIO TOTPEOYETCST BHITTOJHUTD, K TIPH-
Mepy, Pl creluaIbHbIX (aliJIoBBIX Omepaluii, KoTopble He TO-
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nepsxuBaet Java API. Torma o6padoTka (ailioB mocpecTBOM JIpy-
TOTO TIPoIecca CTaHeT TPOMO3/IKON 1 Hea(hDEeKTUBHOI;

O BO3MOXKHO, BO3HHUKJAQ HEOOXOAMMOCTH MOJYYUTH JOCTYI K CY-
ECTBYOIIEH native-6ubGIMOTEKe, HO MIPU 3TOM HEJOMYCTUMO TI0-
SIBJICHWE U3/IEP’KEK HA KOMMMPOBAHWE U Tiepeslady JAaHHBIX 4depes
APYTHe TPOIECCHI. 3arpy3ka native-GMOJMOTEKN B 9TOT JKe TTPO-
iecc Gyzer 6osiee aPPEKTUBHBIM PEIICHUEM;

QO BbIMIOJIHEHNE TIPUJIOKEHUST MOKET OXBATBIBATH HECKOJIBKO MPO-
IIECCOB, TPUBO/IS TEM CAMBIM K HETIPUEMJIEMBIM 3aTpaTaM MaMsITH.
IT0 0OBIYHO TIPOUCXOAUT, €CJIU MPOIECCHI TIPUIOKEHUST HAXOIST-
csl Ha OJTHOW W TOW Ke KJIMEHTCKON MamimHe. 3arpyska native-
O6UGINOTEKH B CYIIECTBYIONIUN TIPOIECC MPUIOKEHUST TOTpedyeT
MEHBINNUX CUCTEMHBIX PECyPCOB, YeM 3aIlyCK HOBOTO Ipolecca
3arpyska GuGJIMOTEKY B 9TOT TPOTIECE;

O BO3MOXKHO, TIOSIBUJIACh HEOOXOAUMOCTh PEan30BaTh HEOOIBIION
YYaCTOK KPUTHYHOTO TI0 BPEMEHU KOJIa Ha SI3bIKE HU3KOTO YPOBHS,
TakoM Kak acceMmbGiep. Ecam 3D-mipitoskeHne TpaTUT 3HAYMTENTb-
HYIO 9aCTh BpeMEHH Ha 00paboTKy TpaduKH, TO CJAEAYET HAITUCATD
OCHOBHYIO 9acTb rpaduueckoil 6ubanoTekn Ha acceMOiepe Jist 10-
CTUKEHUS] MAKCUMAJIbHOU 3(h(HEeKTUBHOCTH.

Takum o6pasom, uurepdeiic JNT ucosbayercst B ciydastx, KOr/a Bo3-

HUKaeT HeOOXOAMMOCTh B3aWMOJEHCTBUST Java-TIPUJIOKeHNs ¢ native-
KO/IOM, KOTOPBIH HAXOAWTCS B TOM K€ CaMOM IIpoIiecce.

1.5. Pa3sutne nHtepdenca JNI

Heob6xoauMocTh B3auMoeiicTBUA Java-IPUJIOKEHUH ¢ native-Komom
MOSBUJIACH € CaMBIX TIEPBBIX [IHEH CyIecTBOBaHUA TIaTdOpMbl Java.
IMepsorii pesaus 1rardopmer Java — Java Development Kit (JDK™)
Bepcun 1.0 — Bruoyas mHTepdeiic B3aumojeiicTBus ¢ native-Kojom
(Native Method Invocation — NMI), KOTOpBII O3BOJINI Java-IIPUJIO-
JKEHUSIM BBI3BIBATH (DYHKITMH, HAIIMCAHHDIC HA JAPYTUX A3bIKAX, TAKUX KaK
C u C++. MHoOrue cTropoHHUe MPUTIOKEHHUS, a TaKKe peannsanuu 6ub-
JIMOTEK KJIaccoB Java (B TOM uucle Takue, Kak java.lang, java.io u java.
net), onupannuch Ha cOOCTBEHHBIN HHTEPhEC 15T TOCTYIIA K CHCTEMHBIM
bysaRIIISM.
K coxanenwio, unrepdeiic B3aumoeiictBust ¢ native-kogom B JDK
Bepcun 1.0 mmMest 1Be OCHOBHbIE TTPOOIIEMBI:
Q  BO-TEPBBIX, Native-Ko obpalaics K moisM 00beKTOB KakK K djie-
HaM CTPYKTyp A3bika C. OpHako npu aToM crieludukanng Bup-
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TyaJIbHOU MaIllMHBI Java He OTpe/essieT, KaKUuM 06pasoM 00beKThI
pacrioaraiotTcs B mamsitu. Ecoii peasisarist JaHHON BUPTYaJIbHOM
MAIMHBI Java pasMmeriaer 00bEeKThl HHBIM CIIOCOOOM, HEKEJU 3TO
olpeziesieHo B mHTepdeiice, ToO HEOOXOAUMO MEPEKOMITHINPOBAT
native-6MOIMOTEKN;

O Bo-BTOpPBIX, MHTEPDElic B3anMoelicTBUs ¢ native-metozioM B JDK
Bepcun 1.0 omumpaercst Ha crapbiii coopik Mycopa (gabage col-
lector), Tak xax native-MeTOZBI MOTYT CO/IEP/KATD TIPSIMbIe yKa3a-
Tean Ha OOBEKTHI B BUPTyasbHOW Marmmme. Jliobas peamnsarnus
BUPTYaJbHOU MaIINHBI, KOTOPAs UCIOJIb3YeT GoJiee TIPOJABUHYTHIE
AJITOPUTMBI COOPKH MycOpa, He CMOKET TOIEPKUBAThH TaHHbBII
nHTepdeiic.

Nurepdeiic JNI 6611 paspaboTan Kak pas [Jist PEIIeHUsT 3TUX TPoOJIeM.
ITOT uHTEpdelic MOMIEPKIUBACTCS BCEMU PEAN3AIMSIMU BUPTYATbHBIX
MallWH Java Ha pa3anvHbixX miatdopmax. Takske nnrepdeiic JNI mpemno-
CTaBJISET CIIEAYIONIE BOSMOKHOCTH!

O mobasg BUPTyaJbHAas MallliHA MOJKET TOIEPKUBATH OOJIBIIHIA

o6beM native-kona;

O  mocTaBUMKAM HHCTPYMEHTOB Pa3pabOTKH He MPHUIETCS UMETB JIEJI0
C Pa3IMYHBIMK BUIAMU WHTEPGEHCOB B3auMOJIeHCTBUS ¢ native-
KOJIOM;

O caMbIM 3HAUUMBIM SIBJISICTCS TO, UTO TIPUKJIIATHBIM TPOTPAMMHUCTAM
JOCTATOYHO HAIMCATh OIHY BEPCHUIO CBOETO native-Koja, 1 3Ta Bep-
cust OyzieT paboTaTh Ha JIIOOBIX pean3allisax BUPTYaJIbHON Malllu-
HBI Java.

Bnepsore nognep:kka JNI mosisuacs B JDK Bepcnn 1.1. Ograxo 8 JDK
1.1 nns obecrievenust Java API Bce ermie MCmosb3yeTest CTaphlil cmocod
(Taxoii ke, kak 1 B JDK Bepcun 1.0) BbI30Ba native-metonos. I Tosmbko
B Java 2 SDK (Software Development Kit) Bepcuu 1.2, usBectHoil Kak
JDK Bepcun 1.2, native-MeTozbl ObLIN MEPENUCAHBI B COOTBETCTBUH CO
cranzaptom JNI.

JNI — 570 native-unrepdeiic, mojmep;KkBacMbIil BCEMU PeaTU3AIUSIMA
BUpTyasbHON Mamuubl Java. Hauwnas ¢ JDK Bepcun 1.1, Heobxoanmo
nucaTh MporpaMMel ¢ uctnosb3oBanuem JNI. Craporit mHTEpdeiic BbI3oBa
native-koza noaaepxusaetcst B Java 2 SDK Bepcun 1.2, Ho oH He Gyaer
HOJJIEP/KUBATHCS B BUPTYAIbHON MaliiHe Java B OyayIieM.

Java 2 SDK Bepcun 1.2 comepxut psij ycoBepineHcTBOBaHWH JNI,
UMEITIIX 06PaTHYI0 COBMECTUMOCTB. Bee moceaytonue nsmerenust JNI
B OyiylieM Takxke OyAyT MOAJAEPKUBATH MOJHYIO OUHAPHYIO COBMECTHU-
MOCTb.
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1.6. Npumepbl Nporpamm

B 3710ii KHITE TPUBEAEHO GOJIBIITOE KOJIMUECTBO TPUMEPOB ITPOTPAMM, KO-
TOPbIE IEMOHCTPUPYIOT Bo3MOkHOCTH JNI.

B ocHOBHOM [IeMOHCTpAIMOHHBIC TIPOTPAMMBI COCTOSIT M3 HECKOJIb-
KMX CErMEHTOB KOJla, HATMCAHHOTO Ha SA3BbIKE TIPOTPAMMHUPOBAHUS Java,
1 native-koxa, HanucanHoro Ha si3bikax C mwiu C++. Muorzga native-kozn
CChLIAETCSI Ha CUCTeMHO-3aBrucuMble hyukimu Solaris nian Win32. B kau-
re Takke IPUBeEEeHbl TpUMepbl co3anus JNI-mporpamm ¢ ucnoJib3oBa-
HUEM yTUJIUT KOMAHHON CTPOKH, TAKUX Kak javah, mocTaBJisieMbIX BMeC-
Te ¢ JDK u Java 2 SDK.

Heobxoanmo moMuuTh, uro ucnosb3oBanue JNI He orpanuynBaercs
KOHKPETHOU BBIYUCIUTEIBLHON CPeIoN MU OTPe/leIeHHBIMU MHCTPYMEH-
TamMu pazpaboTku npuaoKeHni. OCHOBHOE BHUMAaHUE KHUTU COCPEIO-
TOYEHO HE HA MHCTPYMEHTAX, UCIOIb3YIOMIUXCS JIUIsT COOPKU U 3aIyCKa
KO/Ia, & UMEHHO Ha €T0 HAMMCAHWW. YTHUJUTB KOMAaHHOW CTPOKH, TIO-
craBisiemble B koMiiekTe ¢ JDK u Java 2 SDK, saBagiorca nocratouno
IPUMHUTUBHBIMUA. CTOPOHHME WHCTPYMEHTBI MOTYT MPEJIOKUTD JYUITHI
criocob cozmanus mpuiokeHnii, ucrnosb3yonmx JNI. Pexkomenmyercst
Takske obparmarbes k uuadopmarun o JNI, mocrasisieMoli co cpeacTBaMn
pas3paboTku.
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Npuctynas K pabote

B aroii riaBe paccmaTpuBaeTcs MPOCTON TpUMep UCIIOIb30BaHUS UHTEP-
detica JNI. Mbl HanmiieM Java-TIpUIOKEHUE, KOTOPOe OYAET BbI3bIBATH
dbynxmmio C s BeiBozia hpasnl «Hello World!s.

2.1. Obuwee npeAcTaBAeHMe

B cxeme 2.1 nmmoctpupyetcs npoiecc ucrionbzoBanust JDK nim Java 2
SDK png mammcanust mpocToro Java-mpuiiokeHust, KOTOpPOe BbI3bIBAET
dynxumio C s BeiBoga (passr «Hello World!». IToT mporece cocTouT
U3 CJIeIYIOIINX MaroB:

1.
2.

Cospnarsp kiace (Hellollorld. java), o0baBisiomuii native-MeToI.
Wcnonb3oBaTh javac sl KOMITMISAIINN WCXOmAHOTO (hatima Hello-
World. B pesyabrare momydaem aitn kmacca HelloWorld.class.
Kommmrsitop javac nocrasistercs Bmecte ¢ JDK nm Java 2 SDK.
Wcnonp3oBath javah -jni asst co3manus 3arosoBoyHoro aiiia C,
cojiepsKalllero poToTUIl (PyHKIMY, KOTOpas peajausyeT native-me-
toz. MacTpymenT javah noctasisiercsa Bmecte ¢ JDK nmm Java 2
SDK.

Hanucatp xon va si3pike C (Helloliorld.c), peasmsytommii native-
METO/.

Cxomnusmposatb C-koz B native-6ubauoreky HelloWorld.dll wim
libHelloWorld. so. IIpuaTom OyayT uCHOIb30BaThCsA C-KOMITUIISATOD
u komronosiuk (linker), gocTynHbie B JaHHON BBIYUCIUTENBHOI
cpeze.

3amyctuth nporpamMmy Hellollorld, wcmosib3ysi UMerOIUICS WH-
teprperarop java runtime. W daiin kmacca (Hellolorld.class), n
native-6ubsmorexa (HelloWorld.dll mum libHelloWorld.so) GyayT
3arpysKeHbl B MOMEHT BbIITOJIHEHUS.

Hwuxe ati aTanbt paccMaTpuBarOTCA 6oJiee HOZ[pO6HO.
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1. Co3patb
Kracc, oobsaBnsLWMA

native- metog

Y

HelloWorld.java

3.
Mcnonb3oBatb javah
Ans co3gaHus
3aronoBoYHoro davina

2.
Mcnonb3oBatb
Jjavac Ana komnunaumm
nporpamMmbl

HelloWorld.class HelloWorld.h

4.
HanucaTtb kog
Ha a3blke C, peanuayowuii
native-meToq

HelloWorld.c

5.
CkomnunuposaTtb C-koa
1 co3natb
native-6ubnuoteky

HelloWorld.c

6.
3anycTuTtb nporpaMmmy,
ncnonb3ysi
MHTepnpeTaTop java

"Hello World!"

Cxema 2.1 < [llpouecc HanncaHus 1 3anycka nporpammsl «Hello World!»
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2.2. ObbsiBAeHMe native-meToaa

Haunewm ¢ manucanug ciaemyiolieil mporpaMMbl Ha 43bIKe IPOTPAaMMUPO-
Banus Java. [Iporpamma omnpenessier kiaacc HelloWorld, KoTopslil conep-
JKUT native-meTon print.
class HelloWorld {

private native void print();

public static void main(String[] args) {

new HelloWorld() .print();
}

static {
System.loadLibrary ("HelloWorld") ;

Omnpenenenne kmacca HelloWorld maumHaercst ¢ oObsiBIeHUs native-
MeTo/a print. 3a aTUM CJIeyeT METOJ Main, KOTOPBIH CO3/IAeT IK3EMILIISP
kiacca Hellollorld n BeI3bIBaeT native-mMeTon print A7st JaHHOTO 9K3eMII-
Jgsgpa. B mocienneir yactu ompenesieHns Kiaacca HaXOMUTCS CTaTHICCKUH
MHUIIHATU3aTOP, KOTOPBIN 3arpyskaeT native-0MOIMOTEKY, COMEPIKAIILYIO
peanm3arnyio native-meroza print.

Cy1IecTBYIOT /[Ba Pa3indust MexK Iy 0ObsIBJIeHHEM native-MeTo/I0B, Ta-
KWX KaK print, n 00 bsIBJIeHHEM OOBIYHBIX METOIOB SI3bIKA TPOTPAMMUPOBA-
Hus Java. OObsiBicHUE Native-MeTo/1a I0JIKHO COEePKATh MOIU(MUKATOD
native. Mopudukarop native ykasprBaeT Ha TO, 4TO 3TOT METOJL PEATU3Y-
ercst Ha JIpyroM si3bike. Kpome ToTO, 00BsIBIICHNE Native-MeToa 3aBep-
IraeTcst TOYKOH ¢ 3amsATON (CMMBOJI OKOHUAHMST OTIepaTopa), OCKOIBKY
B CAMOM KJIacce OTCYTCTBYET peajmsarus native-MeTooB. Peasmsaruio
MeToj1a print MblI BBITIOJIHUM B oT/esibHOM (paiine C.

ITpeskie yeM BBI3BAaTH Native-MeTo[ print, HEOOXOAUMO 3arpy3uTh
B [TaMsITh ITpoTiecca native-0ubImoTeKy, COIEPKAIIYI0 PEATH3AIII0 METO-
na. B 1aHHOM ciiydae MbI 3arpyskaeM native-OMOJNOTEKY B CTATHUECKOM
nHATMaIn3atope kiacca HelloWorld. BupTyasbHas mammba Java aBTO-
MaTUYECKH 3aMyCKaeT CTaTHUECKUN MHUIIHATU3ATOP JI0 BBI30BA JIIOOBIX
MeToZI0B Kiacca HelloWorld, Takum oOpas3oM rapaHTUPYs, 4TO hative-
6ubamoTeka OyeT 3arpysKeHa JI0 TOro, Kak Oy/eT BhI3BaH native-MeTon
print. MbI OlpeesIIN CTAaTUIECKUE METO Main, /jist TOTO YTOOBI METh
BO3MOKHOCTD BBIIIOJHUTH KOJ Kjaacca Hellolorld. O6Gpaienne K native-
Metofy print B HelloWorld.main mpoOMCXOMMT TOUHO TaK ke, Kak oOparie-
HIle K 0OBIYHOMY METOLY.

System.loadLibrary mosydaer umsi OUOJIMOTEKH, HAXOAUT native-Ouob-
JILOTEKY, KOTOPasi COOTBETCTBYET 9TOMY MMEHU, U 3arpy:KaeT native-6uo-
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