IIaker java.io

OnwuceIBaroOTCs peaa30BaHHBIC B Java BO3MOXHOCTH Nepeadyd MH()OPMAIHH, UTO SABISETCS BaXKHON
byHKIMEH 7151 O0JIBITMHCTBA TporpaMMHBIX cucteM. Croja BXoauT padoTa ¢ daiaaMu, CEThIO,
JIOJTOBPEMEHHOE COXpaHEHHE 0OBEKTOB, 0OMEH JaHHBIMHM MEXy MOTOKaMH WCIIOJIHEHUs | T.11. Bee
9T JACHCTBUS 0a3UpyIOTCA Ha MOTOKax OalT (mpeacraBieHsl kiaccamu InputStream u OutputStream)
U noTokax cumMBoiioB (Reader u Writer). B Oubnuoreke java.io cogepkarcst BCe 3TH KJIACChl M UX
MHOTOYHCJICHHBIC HACIICHUKH, TIPEIOCTABIISIONINE TI0JIE3HbIE BO3MOXKHOCTH. OTIACITBHO
paccMaTpUBaeTCsl MEXaHU3M CepUaIn3alui 00bEKTOB U paboTa ¢ (haitnamu.

Cucrema BBoaa/BbiBoaa. IloToku JaHHBIX (Stream)

[Tonasnsromiee GOIBIIMHCTBO MPOTrPaMM OOMEHHUBAETCS JAaHHBIMH C BHEIIHUM MUPOM. OTO,
0€3yCIIOBHO, JICTAIOT JTI0ObIE CETEBBIC MPHIIOKEHHS — OHU MEPEIAI0T U OTYYaroT HHPOPMAIIHIO OT
JPYTUX KOMIBIOTEPOB U CIIELUAIBHBIX YCTPOUCTB, MOAKIIOYEHHBIX K ceTH. OKa3bIBaeTCsl, MOKHO
TOYHO TaKHM K€ 00pa3oM MPEACTaBIATh OOMEH TaHHBIMU MEX/1y YCTPOUCTBAMU BHYTPU OJTHOM
MaiuHbl. Tak, HanmpuMep, MporpaMma MOKeT CUMTHIBATh JaHHbIE C KIIaBUATYpPhl U 3alIUCHIBATH UX B
¢aiin, nnm xe Hao00pOT - CUUTHIBATH JaHHbIE U3 (aiiyia U BEIBOJUTH X Ha 3KpaH. Takum oOpaszom,
YCTPONCTBA, OTKYJ[a MOKET MPOU3BOAUTHCS CUNTHIBAHHE HH(POPMALIMU, MOTYT OBITh CAMBIMU
pa3HooOpa3HBIMU — (aiil, KIIaBuaTypa, BXOASIIEe CETeBOE COSAMHEHHE U T.7. T0 ke KacaeTcs U
YCTPONCTB BBIBOJIA — 3TO MOXKET OBITH (hailsl, 3KpaH MOHUTOPA, IPUHTEP, UCXOAAIIEE CETEBOE
COCJIMHEHUE U T.II. B KOHEYHOM cueTe, BCe TaHHBIE B KOMIIBIOTEPHOW CHCTEME B Ipoliecce 00padoTKu
MEPEAOTCSA OT YCTPOUCTB BBOJA K YCTPOMCTBAM BBIBOJA.

OOBIYHO YacTh BHIYUCIUTENHHOM MIaTGOPMBI, KOTOpasi OTBEUYAET 32 OOMEH JTaHHBIMU, TaK U
Ha3bIBACTCS — CUCTEMa BBOJa/BbIBOJIa. B Java oHa mpezacTaBieHa makeToM java.io (input/output).
Peanuzanus cucteMbl BBO/1a/BbIBO/IA OCIIOKHSAETCS HE TOJIBKO IIUPOKUM CIIEKTPOM HCTOYHUKOB U
noJy4aresnel JaHHBIX, HO €lIe U pa3IuuHbIMU popMaTaMu nepenaun uHpopmanuu. Exo MoxHO
00MEHUBATHCS B ABOMYHOM IPEICTABICHUH, CHMBOJIBHOM WJIA TEKCTOBOM, C IPUMEHEHUEM
HEKOTOPOU KOAUPOBKHU (TOJBKO JIJISl PyCCKOTO SI3bIKA MX HACUUTHIBAEeTCS Ooliee 4 MTYK), WIn
nepesaBaTh YMcia B pa3IMYHbIX MpeAcTaBIeHUsIX. JIOCTYy K TaHHBIM MOXKET MOTPeOOBaThCS Kak
nocieaoBarenbHbli (Hanpumep, cuutbiBanue HTML-cTpanuiisl), Tak 1 Mpor3BOJIBHBIN (CI0XKHAS
paboTa ¢ HECKOJIBKUMU YacTAMU OJHOTO (aiiya). 3a4acTyro AJis MOBBILICHHS POU3BOAUTEIHHOCTH
npumeHsiercsa Oydepusanus.

B Java nng onucanust paOoThl 110 BBOJY/BBIBOY UCIOJIB3YETCS ClIEUATbHOE TIOHATHE MOTOK TaHHBIX
(stream). [ToTOK TaHHBIX CBSI3aH C HEKOTOPHIM UCTOYHUKOM, UM IPUEMHUKOM, TAaHHBIX, CIIOCOOHBIM
HOJIy4aTh WIN NPeAOCTaBIATh HH(popMaIHio. COOTBETCTBEHHO, IOTOKH JENIATCS Ha BXOASIIIE —
YUTAIOIINE JaHHbIE U BBIXOJAIINE — MepeAaroiire (3anuchiBaollre) 1aHHble. BBeneHrne koHenuuu
stream 1MO3BOJIIET OTAEIUTH OCHOBHYIO JIOTHKY IPOrpaMMbl, OOMEHHUBarollelcs nHpopmanueii ¢
JT00BIMU YCTPOWCTBAMHU OJIMHAKOBBIM 00pa30M, OT HU3KOYPOBHEBBIX ONEpaluil ¢ TAKUMHU
yCTPOHCTBaMH BBO/1a/BBIBOJIA.

B Java notoku ecrecTBEeHHBIM 00pa3oM MpeCTaBISIIOTCS 00bekTaMu. ONUCHIBAIONINE UX KIacChl KakK
pa3 ¥ COCTaBJISAIOT OCHOBHYIO YacTh MakKeTa java.io. OHU JTOBOJILHO pa3HOOOpa3HbI U OTBEUAIOT 32
pasnuuHyio (yHKIHMOHAIBLHOCT. Bee Kitaccehl pa3eneHsl Ha ABE YaCTH — OJTHU OCYIIECTBIISIOT BBOA
JAHHBIX, TPYTUE — BHIBOJI.

CYIJ_IGCTByIOH_[I/Ie CTAaHAAPTHBIC KJIACChI IOMOTar0T PCIINUTDh GOHBIHI/IHCTBO TUITXMYHBIX 3a714a4.
MunumMansHO# "moprueit" nHpopMaIiK SIBISETCS, KaK H3BECTHO, OUT, MPUHUMAIOIIHKA 3HaYeHHE ()
win 1 (3To MOHATHE TaK)Ke yIOOHO MPUMEHSTH HA CAMOM HH3KOM YPOBHE, T/Ie JaHHBIE TIEPEIar0TCs
ANEKTPUYECKUM CUTHAJIOM; YCIIOBHO IOBOPS, | MpeacTaBiseTcss NpoXoxkaeHneM ummnyinca, 0 — ero
orcyTcTBUEM). TpauIIMOHHO UCTIONb3YyeTCs 0oJiee KpyIHas eIMHHIIA U3MEPEHUs — OailT,
obbenuusronias 8 6ut. Takum 006pazoM, 3HaAUCHUE, TIPEACTABICHHOE OAHIUM OATOM, HAXOIUTCS B



nuamnasone ot 0 10 28-12255, WJIW, €CII UCTIOIb30BaTh 3HAK, — OT -128 10 +127. [[puMUTHUBHBIN THIT
byte B Java B TOYHOCTH COOTBETCTBYET MOCIEAHEMY — 3HAKOBOMY JTHAIA30HY.

bazoBble, Hanboiee yHUBEPCANBHBIE, KIIACCHI MIO3BOJISIOT CUUTHIBATH U 3aIMUCHIBATH HHPOPMAITHIO
MMEHHO B BHJIe Habopa 6aitT. UToObI MX OBUTO YIOOHO MPUMEHSTH B Pa3IMYHBIX 3a/1auax, java.io
COJICPIKUT TAKXKe KJIACCHI, TPeoOpa3yromre JII00bIe TaHHbIe B HA0Op OaiT.

Hanpumep, eciu Hy)KHO COXpaHHUTh pe3yJIbTaThl BRIYMCICHUI — Ha0Op 3HaueHui Tuna double — B
aiin, To X MOXKHO CHayJaja MpeBpaTHTh B HAOOp OaiT, a 3aTeM 3TH OalTHI 3arMcaTh B (il
AHanorn4yHele AEHCTBUS COBEPIIAIOTCS U B CUTYalluH, KOTAa TPeOyeTCsl COXPaHUTh OOBEKT (T.€. ero
CoCTOsTHUE) — MpeoOpa3oBaHue B HA0Op OANT M TOCeAyIONIas X 3amuck B ¢ain. [ToHsITHO, 9TO pu
BOCCTAHOBJICHUH JJAHHBIX B 000MX PACCMOTPEHHBIX CITydasX MPOJICIBbIBAIOTCS OOpaTHbIC IEHCTBUS —
CHavaJia CYUTHIBAETCS MTOCJIEIOBATEILHOCTh OANT, a 3aTeM OHa MpeoOpa3yeTcsi B Hy KHbIH (opmar.

Ha pucynke | npeicraBieHbl HEpapXuH KJIACCOB BBOJA/BhIBOAA. Kak v TOBOPHIIOCH, BCE THIIBI
NOJIeNIEHBI Ha JiBe rpynibl. [IpencTaBistoniye BXOJHbIE IOTOKU KIacChl HacIeayoTes oT InputStream,
a BeIxoaHbIie — oT OutputStream.

“Interface” “Interface” InputStream
Datalnput Objectinput labstract}
a!n A &
] L | -
E ObjectinputStream FilterinputStream FilelnputStream
1
: 4
- T '
DatalnputStream BufferadinputStream
“Iinterface” "interface” OutputStream
Datalutput ObjectCutput {abstract}
f A 3
1 -

1 | |
ObjectOutputStream | | FilterOutputStream FleOutputStream
&

| . |
CataCutputStream BufferedCutputStream PrintStream

Puc. 1. HMepapxus kj1accoB BBO/1a/BbIBOJIA.
Kuaaccel InputStream u QutputStream
InputStream — 310 6a30BBIN KIIACC 71l TOTOKOB BBOJIA, T.€. UTeHUsl. COOTBETCTBEHHO, OH OMUCHIBAET
0a30BbIe METOJIBI 111 paOOTHI ¢ 0AUTOBBIMU MTOTOKAMHU JAaHHBIX. ITH METOAbI HEOOXOAMMBI BCEM

KJ1accam, KOTopble HaclenyrTes oT InputStream.

[Ipocreiimiast onepanus npencrasieHa MeroaoM read() (6e3 aprymenToB). OH sBisieTcs aOCTPAKTHBIM
M, COOTBETCTBEHHO, JIOJDKECH OBITh ONPEEIICH B KIIaCcCax-HACIEIHUKAX. DTOT METO/ MpeIHA3HAYCH JIJIs
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CUMTBHIBAHUS POBHO OJHOrO OaifTa U3 MOTOKA, OJIHAKO BO3BpAIllaeT IpU ATOM 3HaYeHHe Tuma int. B Tom
ClIyd4ae, eCJIM CYMTHIBAaHUE TIPOU3OIILIO YCTEIIHO, BO3BpaIllaeMOe 3HAYCHHE JISKUT B Auana3one ot ()
10 255 v ipeACTaBiIseT co00M MOMyYeHHBINH OalT (3HAYCHHUE Nt COAEPIKUT 4 OaiiTa U MoTydaeTcs
MPOCTBIM JIOTIOJTHEHHUEM HYJISIMU B IBOMYHOM TipesicTaBiaeHnn ). OOpaTuTe BHUMAaHUE, YTO
MOJIYYCHHBIM TaKUM 00pa3oM OalT He 00s1aaeT 3HAKOM M HE HAXOJUTCS B Uara3oHe oT -128 mo
+127, kak MpUMUTUBHBIN THII byte B Java.

Eciu JOCTUTHYT KOHCI IMOTOKA, TO €CTh B HCM 0oJIbIlIE HET I/IH(bOpMaI_[I/II/I JJIA YTCHUA, TO
BO3BpaliacMoO€ 3HAUYCHUEC PAaBHO -1.

Ecnu sxe cuuTaTh U3 MOTOKA JaHHBIE HE YAAETCs M3-3a KAKUX-TO OMMOOK, Wi cO0eB, OyaeT OpoiieHo
uckitodenue java.io.IOException. DToT kinace Hacienyercs oT Exception, T.e. ero Bcerna

He00X0 MO 00pabaThIBaTh SIBHO. Jle7I0 B TOM, 94TO KaHAJBI Nepenadn nadopmarmm, Oyas To Internet
WIH, HAIPUMEP, KECTKUHN JIUCK, MOTYT JIaBaTh COOM HE3aBUCHMO OT TOTO, HACKOJIBKO XOPOIIIO
HaIMCcaHa MporpaMma. A 3T0 03HAYaeT, YTO HYKHO OBITh TOTOBBIM K HHM, YTOOBI MTOJI30BATEIh HE
MOTEPSUT HY )KHBIE TaHHBIC.

Merton read() — 3T0 aOCTpaKTHBIM METOJ, HO UMEHHO C COOJIO/ICHHEM BCEX yKa3aHHBIX yCIOBHMA OH
JIOJKEH OBITh pean30BaH B KJIaccax-HaceTHUKaX.

Ha npakTike 0OBbIYHO NPUXOIUTCS CUYMTHIBATH HE OJIMH, a CPa3y HECKOJIBKO OANT — TO €CTh MacCuB
Oaiir. [yt aTOro Mcnonb3yercs metoA read(), TIe B KauecTBe MapaMeTpoB mepeaaeTcs MaccuB byte|[].
[Tpy BBIOJHEHUH ATOTO METOJIA B IIUKJIE MPOU3BOAMTCS BBI30B aOCTpakTHOrO MeToa read()
(ompeneneHHoro 0e3 mapaMeTpoB) U pe3yJbTaTaMU 3aroHAETCS NepeaaHHbii MmaccuB. KonndecTBo
0aiiT, CYMTHIBAEMOE TAaKUM 00pa30M, PaBHO JIITMHE TIEpeAaHHOro MaccuBa. Ho mpu 3TOM MOXKET Tak
MOJTYYUTRCS, YTO JIAHHBIC B TIOTOKE 3aKOHYATCS €IIe JIO TOr0, Kak OyIeT 3amojIHeH BECh MaccuB. To
€CTh BO3MOJKHA CUTYaIHsl, KOTIa B IOTOKE JIaHHBIX (0alT) COMEPIKUTCS MEHBIIIE, UM JUTHHA MacCHBA.
[TosToMy MeTo BO3BpaliaeT 3Hau€HHE int, yKa3bIBaroIIee, CKOJIBKO OalT OBIJIO peaibHO CUMTAHO.
HOHSITHO, YTO 3TO 3HAUYCHUEC MOXKET 6LITI> ot 0 A0 BCIIMYUHBI JJIMHBI IICPCAAHHOTO MaCCHUBaA.

Ecau ke MBI H3HAYaIbHO XOTHM 3aIlOJHUTH HE BECh MACCHB, a TOJBKO €0 YacCTh, TO IS OTHX IIENEi
ucronb3yercst Meton read(), KoTopomy, KpoMe MaccuBa byte[ ], mepeaarorcs eime aBa int 3SHAYCHHUS.
[TepBoe — 3TO MO3MIIKS B MacCHUBE, C KOTOPOM CIIEAyEeT Ha4aTh 3all0JHEHUE, BTOPOE — KOJIMYECTBO
0aifT, KOTOPOE HYKHO CUNTaTh. TaKOH MOIXO0/, KOTIa JJIs MTOJTyYCHHUs JAHHBIX MTePEIaeTCsl MACCHB H
nBa int yucna — offset (cmemienue) u length (anuHa), sBNsSETCS TOBOJIBHO PaCIPOCTPAHEHHBIM U YacTO
BCTpPEYAETCs HE TOJBKO B IMAKETE java.io.

[Tpu BI30BE MeTO10B read() BOZBMOKHO BO3HUKHOBEHHUE TaKOW CUTYAIlMHU, KOTJa 3aIpalinBacMbIe
JTaHHBIC €IIle He TOTOBHI K CYMThIBaHUIO. HampuMep, eciii MBI CUNTBIBACM JJaHHBIC, TIOCTYIAOIINE U3
CCTHU, U OHU CIIIC HpOCTO HC HpI/ILHJII/I. B TaKOM cnyqae HCJIb34A CKa3aTb, YTO JAHHBIX 60J'H>I_He HECT, HO U
CUHMTATh TOXKE HEUETO - BHIMOJIHEHNUE OCTaHABIMBACTCS HAa BBI30BE MeToa read() U moydaercs
"3aBrcanue".

YrtoObl y3HaTh, CKOJIBKO OaliT B MOTOKE FOTOBO K CUMTBHIBAHUIO, IPUMEHsETCS MeTo/] available(). OToT
METOJ BO3BpAIIaeT 3HAYCHUE THIIA int, KOTOPOE MOKA3bIBAET, CKOJILKO OANT B IMMOTOKE TOTOBO K
cuuThIBaHUIO. [Ipy 3TOM HE CTOUT MyTaTh KOJMYECTBO OANT, TOTOBBIX K CUNTHIBAHHUIO, C TEM
KOJIMYECTBOM OalT, KOTOpPBIE BOOOIIE MOXKHO OYyJIET CUMTATh M3 3TOTO MOoTOKa. Mero available()
BO3BPALIAET YHUCIIO — KOJIMYECTBO OAlT, MMEHHO Ha JaHHBII MOMEHT TOTOBBIX K CUUTHIBAHHIO.

Korpa pabota ¢ BXOZHBIM TOTOKOM JIaHHBIX OKOHYEHA, €T0 CIEIYEeT 3aKpBITh. J{JIsl 5TOTO BBI3BIBACTCS
MeTo[ close(). DTUM BBI30BOM OYAYyT OCBOOOXKIEHBI BCE CUCTEMHBIE PECYPCHI, CBA3AHHBIE C TOTOKOM.

TouHo Tak xe, kak [nputStream — 310 6a30BBIN KJacc AJs HOTOKOB BBOA, Kiacc OutputStream — 310
0a30BbIii KJ1acc /U1 HOTOKOB BBIBOJIA.



B xmacce OutputStream aHaIOTHIHBIM 00Pa30M ONPEACIISIIOTCS TPH MeTo1a write() — oauH
NPUHUMAIOIIMI B KauecTBe mapameTpa int, BTopoit — byte[] u Tpetuii — byte[], mutoc aBa int-uucna.
Bce stu MeToanl HU4Ero He Bo3BpamaroT (void).

Merton write(int) siBiisieTcst aOCTpaKTHBIM U JOJKEH OBITh PealIn30BaH B Kilaccax-HAaCIeIHUKaX. DTOT
METO]T IPUHUMAET B Ka4eCTBE MapaMeTpa int, HO peaibHO 3aIMCHIBAET B TIOTOK TOJBKO byte —
Miaamue § OUT B IBOUYHOM TipenctaBieHnn. OcranbHble 24 6uta OyAyT MPOUTHOPUPOBaHbL. B
cllydae BO3HUKHOBEHHS OIIMOKH 3TOT MeTox OpocaeT java.io.lOException, kak, Bnpouem, u
OOJIBIIMHCTBO METOOB, CBS3aHHBIX C BBOJAOM-BBIBOJIOM.

Jyis 3ammcH B TIOTOK Cpa3y HEKOTOPOTO KOJMYECTBA OalT MeToay write() TiepeacTcst MacCuB OailT.
Wnu, eciv MbI XOTHM 3aIKcaTh TOJBKO YaCTh MACCHBA, TO TiepeiaeM MaccuB byte[] u 1Ba int-uncina —
OTCTYH U KOJIM4YecTBO OalT nis 3anucu. [IoHATHO, 4TO eciin yKa3aTh HEBEPHbIE MMapaMeTphl —
HaIpUMep, OTPUIIATEIIBHBIN OTCTYII, OTPHUIIATEIIEHOE KOJIMYECTBO OAMT IS 3aIMCH, JIMOO €CIIH CyMMa
OTCTYT IUTIOC JJTMHA OyJeT OOJIbIE UTHHBI MAaCCHBA, — BO BCEX 3TUX CITydasX KUIACTCS UCKITIOUCHHE
IndexOutOfBoundsException.

Peanuzaius motoka MOXeT ObITh TaKOM, YTO JaHHBIE 3alIMCHIBAIOTCS HE Cpa3y, a XpaHITCS HEKOTOPOe
BpeMs B mamsiti. Hampumep, Mbl XOTUM 3anucarth B (paiiil Kakue-To JaHHbIE, KOTOPBIE TOTyYaeM
nopuusivmu 1o 10 Gaiit, u Tak 200 pa3 moapsia. B Takom ciayuae BMecto 200 oOparieHuit Kk dhanmy
yI00HeH OyIeT CKOIUTH BCE ATH JJAHHBIC B TIAMSTH, a TIOTOM OJTHUM 3axo0oM 3amucath Bce 2000 Oaiir.
To ecTh K1acc BHIXOAHOTO MOTOKA MOKET UCIOIb30BaTh HEKOTOPHIN BHYTPEHHUIM MEXaHU3M IS
Oydepuszaiuu (BpeMEHHOTO XpaHEHHUS TIepe]l OTIIPABKOM) NaHHBIX. UTOOBI yOSTUTHCS, YTO JaHHBIE
3amucaHbl B MOTOK, a HE XpaHATcs B Oydepe, Bei3piBacTcst Meto flush(), onpeneneHHbIil B
OutputStream. B 3ToM Ki1acce ero peaiusanus mycTasi, HO €CIIM KaKOi-Tn00 U3 HACICTHUKOB
UCTIONB3YeT Oydepusauio JaHHbIX, TO 3TOT METOJ I0JKEH ObITh B HEM MEPeoIpeieyicH.

Korma paboTa ¢ mOTOKOM 3aKOHYEHA, €T0 CIIEAYeT 3aKphITh. I 3TOr0 BBI3BIBacTCs MeTo close().
OTOT MeTo/ cHauana ocBoboxaaet 6ydep (Bei3oBoM MeToa flush), mocie yero noTok 3akpsiBaeTcs U
0CBOOOXKITAIOTCSI BCE CBSI3aHHBIE C HUM CHCTEMHBIE PECYPChl. 3aKPBITHIA TOTOK HE MOYKET BBITIOIHATH
OIepalliy BbIBOJIA M HE MOXKET ObITh OTKPBIT 3aHOBO. B kimacce OutputStream peanu3zanus MerToaa
close() HE MPOM3BOIUT HUKAKUX JACHCTBUH.

Urak, knaccsl InputStream u OutputStream onpenemnsitoT HEOOX0IUMbIE METOIBI I PaOOTHI C
0alTOBBIMH ITOTOKAMH JITAHHBIX. DTH KJIACCHI SABJIAIOTCS a0CTpakTHRIMU. VX 3a1a4a — onpeaenuThb
oOmmii mHTEpdEIic A KITaCCOB, KOTOPHIE MOMYYalOT JaHHBIE U3 PA3IMYHBIX UCTOYHUKOB. TakKuMu
UCTOYHUKAMHU MOTYT OBITh, HAIIPUMEP, MACCUB OaifT, ¢aiin, ctpoka u T.1. Bee oHu, wiu, o kpaitHeit
Mepe, Haubolee pacpocTpaHeHHbIe, OyIyT pacCCMOTPEHBI Jaliee.

K.Haccm-peaﬂmaunn MMOTOKOB JaHHBIX

Kuaaccel ByteArrayInputStream u ByteArrayOutputStream

Campblii eCTeCTBEHHBIH U POCTOM UCTOYHMK, OTKY[a MOKHO CUMTBHIBATH OANUTHI, — 3TO, KOHEUHO,
MmaccuB Oaiit. Kiacc ByteArraylnputStream npeacraBisieT MOTOK, CYUTHIBAIOIINM TAHHBIE U3 MacCHUBa
6aifT. DTOT KJIacC UMEEeT KOHCTPYKTOP, KOTOPOMY B KaueCTBE IapaMeTpa nepeaaercs maccus byte[].
Co0TBETCTBEHHO, ITPHU BBI30BE METO10B read() Bo3BpaliaeMble JaHHbIE Oy IyT OpaThcs HMEHHO U3
aTOoro maccusa. Hanpumep:

byte[] bytes = {1,-1,0};
ByteArrayInputStream in =
new ByteArrayInputStream (bytes) ;
int readedInt = in.read(); // readedInt=1
System.out.println("first element read is: "
+ readedlInt);



readedInt = in.read();
// readedInt=255. Ogpaakxo
// (byte)readedInt pmacr sHaueHme -1

System.out.println("second element read is: "
+ readedInt);

readedInt = in.read(); // readedInt=0

System.out.println("third element read is: "
+ readedInt);

Ecnu 3amycTuTh Takyro mporpamMmy, Ha 3KpaHe 0TOOpa3UTCs CIeIyFolee:

first element read is: 1
second element read is: 255
third element read is: 0

[Tpu BI30Be MeTo1a read() MaHHBIE CUUTHIBAIMCH U3 MAacCUBa bytes, IepeJaHHOT0 B KOHCTPYKTOP
ByteArraylnputStream. OGpatuTte BHUMaHKe, B JaHHOM IIpUMEpPe BTOPOE CUUTAHHOE 3HAYEHUE PABHO
255, a He -1, Kak MOKHO OBUTO ObI 0KHIATh. UTOOBI TOHSTH, TOYEMY 3TO IMPOU30IILIO, HYKHO
BCIIOMHUTb, 4TO MeTOJ read cuuThiBaeT byte, HO BO3BpalaeT 3HaYE€HHUE int, MOJydeHHOE 100aBIeHUEM
HE00XO0JMMOr0 Yuciia HyJied (B IBOMYHOM NIpeacTaBieHun). bailt, paBHsiii -1, B ABOUYHOM
npenctaBiennu umeeT Bua 11111111 u, coOOTBETCTBEHHO, YHCIIO TUMA int, TOTy4yaeMoe MPUCTABKOM
24-x nyneu, paBHO 255 (B necatnyHoi cucteme). OQHAKO €CiM SBHO IPUBECTHU €ro K byte, HoIyuyum
HCXOJHOE 3HAaYCHHUE.

AHaJIOTUYHO, 7151 3amKicH 0alT B MacCHB puMeHsieTcst kiace ByteArrayOutputStream. IToT Kacc
UCTIONIBb3YeT BHYTpH ce0st 00beKT byte[], Kya 3anuceiBaeT NaHHbBIE, IepeaBacMble ITPHU BbI30BE
MeToa0B write(). UToOBI OJTyYUTh 3alMCaHHBIC B MACCHB JIaHHBIC, BhI3bIBaeTCA MeTo] toByteArray().
[Ipumep:

ByteArrayOutputStream out =
new ByteArrayOutputStream() ;
out.write(10) ;
out.write(1l1l);
byte[] bytes = out.toByteArray() ;

B sTOM npumepe B pe3ynbTare MaccuB bytes OyAeT cOCTOATh U3 IBYX 3ieMeHToB: 10 u 11.

Hcnonb3oBatk kitaccel ByteArraylnputStream u ByteArrayOutputStream mMoskeT ObITh O4€HB YI00HO,
KOI'/Ia HY>KHO MPOBEPUTH, YTO UMEHHO 3aIlUCHIBAECTCS B BRIXOAHOU MOTOK. Hanmpumep, ripu otnaake u
TECTUPOBAHUU CIIOKHBIX MPOLIECCOB 3aMKMCH U YTEHUS U3 MMOTOKOB. DTHU KJIACChl XOPOIIH TEM, UTO
MO3BOJISIOT Cpa3y MPOCMOTPETh PE3yIbTaT U HE HY)KHO CO37aBaTh HU (Daii, HU CETEBOE COCIUHEHHUE,
HH 4TO-1H00 ele.

Kuaaccel FileInputStream u FileQutputStream

Knacc FilelnputStream ucrions3yercs st uTeHHs JaHHBIX U3 Qaiina. KoHcTpykTop Takoro kiacca B
Ka4yecTBe MapameTpa MpUHUMACT Ha3BaHue (paiiina, U3 KOTOPOro OYAeT MPOU3BOIUTHCS CUMTHIBAHHUE.
I[pu yka3zaHUU CTPOKU UMEHH (aiija Hy)KHO YUUTHIBATh, YTO OHA OYAET HAPAMYIO IeperaHa
OTIEPALIMOHHON CHUCTEME, TIOATOMY (opMaT UMEeHH (ailyia U IMyTH K HEMY MOXET Pa3JInvaThCs Ha
pasHbIx miardopmax. Eciau npu BeI30BE 3TOr0 KOHCTPYKTOpA MEPEAaTh CTPOKY, YKA3bIBAIOIIYIO Ha
HECYIIECTBYIOIUHI (aii uiu kaTayior, To Oynet OpomeHo java.io.FileNotFoundException. Eciu ke
00BEKT YCIEIIHO CO3/1aH, TO MPH BbI30BE ero MeTo10B read() Bo3BpalacMble 3HAUCHHS OyIyT
CUUTBIBATHCS M3 YKA3aHHOTO (aiiia.



st 3anucu 6aiT B (haiin ucnonb3yetcs kiaacce FileOutputStream. Ilpu cozmannn 00bEKTOB 3TOTO
KJIacca, TO €CTh IIPH BBI30BAX €ro KOHCTPYKTOPOB, KpoMe UMEHH (paiiia, Takke MOKHO yKa3aTh, OyIyT
JIY TaHHBIC JOTIMCHIBATHCS B KOHeI (aiina, mubo daiin OyaeT nepe3anucad. Ecim yka3zanHbIi ¢aiin He
CYILIECTBYET, TO cpa3y mocie co3nanus FileOutputStream on Oyzaer co3ngan. [Ipu BeI30Bax METOA0B
write() mepegaBaeMble 3HAUCHUS OYTyT 3aMUChIBATHCA B 3TOT daiii. [lo okonyanuu paboTh
HE00X0IMMO BbI3BaTh MeTo close(), 4ToOBI COOOUIUTH CUCTEME, YTO paboTa 1o 3anucu daiina
3akoH4eHa. [Ipumep:

byte[] bytesToWrite = {1, 2, 3};

byte[] bytesReaded = new byte[1l0];

String fileName = "d:\\test.txt";

try {
// CosmaTk BHXOIHOM I1OTOK
FileOutputStream outFile = new FileOutputStream(fileName) ;
System.out.println ("®ainn orxpsT nOust Banmucmu') ;

// BammcaTre Maccus
outFile.write (bytesToWrite) ;
System.out.println("3anmucano: " + bytesToWrite.length + " 6awnr");

// No OKOHYAHUMU MUCIOJIBLBOBAHUSI HOJIKEH OHTBH BaKPHT
outFile.close() ;
System.out.println ("BrxomHoi HNOTOK SBaKpsT") ;

// CosmaTe BXOHOHOM IIOTOK
FileInputStream inFile = new FileInputStream(fileName) ;
System.out.println ("®ain oTkpeT OIS YTeHMs") ;

// YBHaATB, CKOJBKO BaiiT TOTOBO K CYMUTHBAHMIO

int bytesAvailable = inFile.available();

System.out.println("T'oroBo k cumTHBauMO: " + bytesAvailable + "
Gamur") ;

// Cumrare B Maccus
int count = inFile.read (bytesReaded, 0,bytesAvailable) ;
System.out.println("Cumurano: " + count + " Bamr");
for (i=0;i<count;i++)
System.out.print (bytesReaded[i]+",") ;
System.out.println() ;
inFile.close();
System.out.println ("BxogHoi HOTOK BakpwT') ;
} catch (FileNotFoundException e) ({

System.out.println ("HeBoSMOXHO HmpomMB3BeCTM Bammck B dbamna: " +
fileName) ;
} catch (IOException e) ({
System.out.println ("Oumbka BBOZa/BRBORA: " + e.toString()):;
}
[Tpumep 1.

PesynbraToM paboThl IporpaMMbl Oy IeT:

$ary OTKPHT IJs SBanmucu
Banncano: 3 6Ganr

BEIXOJHOM MOTOK BaKpPHIT

$any OTKPHT AOJISI UTEHUS
ToTOBO K CUMTHBaHMO: 3 BamnT
CumraHo: 3 Banur

1,2,3,



BXOZOHOM MOTOK BaKpHT

[Ipumep 2.

ITpu pabore c FileInputStream meron available() nmpakTruuecku HaBepHsKa BEpHET AIUHY ¢aiina, To
€CTh YHCIIO OANT, CKOJIBKO BOOOIIE U3 HErO MOKHO cUUTaTh. HO HE CTOUT 3aKiIafbIBaThCs HA 3TO MPH
HaINMCaHUM MPOTPAMM, KOTOPBIE IOJDKHBI YCTOHYMBO PadOTAaTh HA PAa3IMYHBIX IIaT(HOpPMax,— METO
available() Bo3Bparmiaet 9uciio 6alT, KOTOPOE MOXKET ObITh HA JAHHBI MOMEHT CUHUTAHO 0e3
onokupoBanusi. ToT QakT, 4TO, CKOpEe BCET0, ATO YHCIO U OyAeT [UIMHOH (aiina, SBIseTCs BCEro
JIMIIb YaCTHBIM CITydaeM paOoThl HA HEKOTOPHIX IIaTGopMax.

B nmpuBeneHHOM npuMepe TS HATIISTHOCTH 3aKPBITHE MMOTOKOB IMTPOU3BOAMIIOCH Cpa3y JKe Mociie
OKOHYAHUS MX UCIIOJIb30BaHMsI B OCHOBHOM OJioke. O1HaKo Jyyiie 3akpbiBaTh MOTOKU B finally Gioxe.

} finally {
try{inFile.close() ;}catch (IOException e){};
}

Taxolf moaX01 rapaHTUPYET, YTO MOTOK OYAET 3aKPBIT U OYIyT OCBOOOKIEHBI BCE CBS3aHHBIE C HUM
CHCTEMHBIE PECYPCBI.

PipedInputStream u PipedOutputStream

Kiaccer PipedInputStream u PipedOutputStream xapakTepusyroTcs TeM, 4TO UX OOBEKTHI BCETIa
UCTIONB3YIOTCS B Tape — K oqHOMY 00bekTy PipedInputStream mpuBsizbiBaeTcs (MOAKIIOUACTCS) OAUH
00wekT PipedOutputStream. OHU MOTYT OBITH TIOJIC3HBI, €CJTH B POTPaMMe HEOOX0IMMO
OpraHu30BaTh OOMEH JaHHBIMH MEX]Ly MOIYJISIMHU (HAlpuMep, MEXKAY IOTOKAMHU BBIITOTHEHHUS).

DTH KJIacChl MPUMEHSIOTCS CIIEIyIONUM 00pa3oM: coszmaercs mo oobekty PipedInputStream u
PipedOutputStream, mocie 4ero OHu MOTYT OBITh COEMHEHBI MEXTY co00i. OMH 00BEKT
PipedOutputStream MoxeT OBITH COETMHEH ¢ pOBHO 0aHUM 00bekTOM PipedInputStream, u Ha000pOT.
3areM B 00bekT PipedOutputStream 3amuceiBatoTCs JaHHBIE, TIOCIE YETO OHU MOTYT OBITh CYMTAHBI
MMEHHO B TToAKII0YeHHOM 00BhekTe PipedInputStream. Takoe coenmnHenne MOXHO 00eCTIeYUTh JIMOO
BBI30BOM MeToj1a connect() ¢ mepemaueii coorBeTcTByromero oorekra Pipedl/OStream (6yaem tak
KpaTHO 0003HauaTh Mapy KJIaccos, B JaHHOM ciydae PipedInputStream u PipedOutputStream), 6o
nepeaTh 3TOT OOBEKT eIlle TPU BBI30BE KOHCTPYKTOPA.

HUcnons3oBanue cBs3ku PipedInputStream u PipedOutputStream nokazano B cieyromieM mpuMepe:

try {
int countRead 0;
byte[] toRead = new byte[100];
PipedInputStream pipeIn = new PipedInputStream() ;
PipedOutputStream pipeOut = new PipedOutputStream (pipeln) ;

// CumTiBaTE B MacCHMB, IIOKa OH IOJIHOCTHI He 6ymeT BaloJjiHeH
while (countRead<toRead.length) ({

// BammucaTe B NOTOK HEKOTOpPOE KOJIMYECTBO 6amT

for(int i=0; i< (Math.random()*10); i++) {
pipeOut.write ((byte) (Math.random() *127)) ;

}

// CumraTe U3 HOTOKA AOCTYIHHE HNAHHHE,
// moBaBMTBL MX K YyXe€ CUMTaHHEIM.

int willRead = pipeIn.available() ;

if (willRead+countRead>toRead. length)



//HyxHO cumMTaTes TOJBKO [O Npefesla MacCHuBa
willRead = toRead.length-countRead;
countRead += pipeln.read(toRead, countRead, willRead) ;

}
} catch (IOException e) ({

System.out.println ("Impossible IOException occur: ");
e.printStackTrace() ;

}
[Tpumep 3.

JlaHHBIN MpUMEp HOCUT YHUCTO AEMOHCTPATUBHBINA XapakTep (B pe3yiapTaTe ero padbotsl MaccuB toRead
OyJIeT 3amoiHeH cay4yaiiHbIMU yrciiamu). bosee sBHO Bbiroaa ot ucnonb3oBanus Pipedl/OStream B
OCHOBHOM TIPOSIBIISIETCS TTPH pa3paboTKe MHOTOIIOTOYHOTO MpWiIokeHus. Ecim B mporpamMme
3aImyCKaeTCsl HECKOJIbKO MOTOKOB UCTIOTHEHMsI, OpPraHM30BaTh Mepeaauy TaHHBIX MEXKIYy HUMHU yI00HO
C TIOMOTIIBIO 3TUX KJIACCOB. J[JIst 3TOTO HY»)HO CO3/1aTh CBs3aHHBIE 00BeKThI Pipedl/OStream, mocite
Yero nepeaarh CChUIKM Ha HUX B COOTBETCTBYIOIINE MOTOKU. [I0TOK BBIMOTHEHMSI, B KOTOPOM
MPOU3BOJUTCS YTEHUE TAHHBIX, MOXKET CO/IEPKATh MOJTOOHBIN KOJI:

// inStream - ob6mexkT kjacca PipedInputStream
try {
while (true) {
byte[] readedBytes = null;
synchronized (inStream) ({
int bytesAvailable = inStream.available() ;
readedBytes = new byte[bytesAvailable];
inStream. read (readedBytes) ;

}

// ofpaborTkxa nonydYeHHHX HOaHHEX U3 readedBytes

// ..
} catch(IOException e) ({

/* IOException 6BymeT 6pomeHo, Korga NoTok inStream, m;m6o
cBsasaHHEM C HMM PipedOutputStream, yxe BakpsT, M Opm >TOM
NPOMBBOAMTCSI MOMNBTKA CYMTHBAHMA M3 inStream */

System.out.println("pabora c noroxoM inStream sBaBepwmena') ;

}
[Ipumep 4.

Ecnu ¢ 00bexToM inStream 0JJHOBPEMEHHO MOTYT padOTaTh HECKOJIBKO MMOTOKOB BBHIIOJIHEHUS, TO
HE00XO0IMMO UCTIONB30BaTh 010K synchronized (kak ¥ cZienaHoO B IpUMepe), KOTOPBI rapaHTHPYET,
YTO B IEPHOJ MEX]y BbI30BaMH inStream.available() u inStream.read(...) HM B KaKOM JIpyroM MOTOKE
BBITNIOJIHEHUSI HE OyJIeT MPOU3BOANUTHLCS CUUThIBaHUE U3 inStream. [loaToMy BbI30B
inStream.read(readedBytes) He mpuBeeT K OJIOKUPOBKE U BCE JaHHBIE, TOTOBBIE K CUUTBHIBAHUIO,
OyIlyT CUUTAHBI.

StringBufferInputStream

WNHorna 6siBaeT y100HO paboTaTh ¢ TEKCTOBOM CTPOKOM String Kak ¢ MOTOKOM OaiT. J{1st 3TOro MOKHO
BOCTIONIb30BaThes kiaccoM StringBufferInputStream. [1pu co3nannm o0bexTa 3TOrO Kiacca
HE0OXOAMMO TepeaaTh KOHCTPYKTOpY 00BbeKT String. JlaHHbBIE, BO3BpamiaeMbie MeToioM read(), OyayT
CUUTBIBATHCSI IMEHHO U3 3TOH cTpoku. [Ipu a3TOM cMMBOIIBI OyayT MpeoOpa3oBhIBATHCS B OANUTHI €
MOTEPe TOYHOCTH — CTapIIui OalT OTOpackIBaeTCs (HAITOMHUM, YTO CUMBOJI char COCTOUT U3 ABYX
0aiT).

SequencelnputStream
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Knacc SequencelnputStream o0beIUHSIET MOTOK JAHHBIX U3 IPYTUX ABYX U 00JIee BXOIHBIX MTOTOKOB.
I[aHHI:IG 6y,ZLYT BBIYUTHIBATHCS ITOCIICAOBATCIIbHO — CHAa4YaJla BCC JaHHBIC U3 HepBOFO IIOTOKA B CIIMCKC,
3aTeM U3 BTOporo, u Tak gaiee. Koner moroka SequencelnputStream OyaeT TOCTUTHYT TOJBKO TOT/IA,
Korja OyAeT TOCTUTHYT KOHEIl ITOTOKa, MOCIEIHETO B CITHCKE.

B 310M KItacce nMeeTcs 1Ba KOHCTPYKTOpa — IPUHUMAIOIIUN [1BA TIOTOKA U IPUHUMAIOLIUN
Enumeration (B KOTOpOM, KOHEUHO, IOJDKHBI OBITH TOJIBKO 3K3eMIUIApHI InputStream u ero
HacnenHukoB). Korna BeizeiBaercs meron read(), SequencelnputStream nsiTaetcst cuntath OaiT U3
TEKYIIIETo BXOJHOTO NOoTOoKa. Eciu B HeM OoJibliie TaHHBIX HET (CYMTAHHOE U3 HErO 3HAUYE€HUE PABHO -
1), y Hero BeI3bIBaeTCsS MeTO close() U ClieqyroImuii BXOJHOM MOTOK CTAHOBUTCS TEKYIIHM. Tak
MPOJOJKAETCS J0 TEX MOp, oKa He OYIyT MOJydYeHbl BCe JaHHbIE U3 MOcieaHero notoka. Eciu npu
CUMTBHIBAHUM OOHAPYKHUBAETCS, YTO OOJIBIIIE BXOJHBIX TOTOKOB HET, SequencelnputStream Bo3BparaeT
-1. BezoB meTona close() y SequencelnputStream 3akpbiBaeT Bce comepKaiirecs B HEM BXOIHbBIC
MOTOKHU.

ITpumep:

FileInputStream inFilel null;
FileInputStream inFile2 = null;
SequenceInputStream sequenceStream = null;
FileOutputStream outFile = null;
try {
inFilel = new FileInputStream("filel.txt");
inFile2 = new FileInputStream("file2.txt");
sequenceStream = new SequenceInputStream(inFilel, inFile2);
outFile = new FileOutputStream("file3.txt");
int readedByte = sequenceStream.read() ;
while (readedByte!=-1) {
outFile.write (readedByte) ;
readedByte = sequenceStream.read() ;
}
} catch (IOException e) ({
System.out.println ("IOException: " + e.toString()):
} finally {
try{sequenceStream.close() ; }catch (IOException e){};
try{outFile.close() ;}catch (IOException e){};
}

ITpumep 5.

B pesynbTaTe BhIOMHEHUS 3TOTO TTpuMepa B ¢aiin file3.txt OyaeT 3amucano comepxumoe Gaiion
filel.txt u file2.txt — cnayana nonxoctelo filel.txt, motom file2.txt. 3akpbITHE MOTOKOB MPOU3BOAUTCS
B O1oke finally. ITockonbky npu Be13oBe MeTona close() MmoxkeT Bo3HUKHYTH IOException, HeoOXoaum
try-catch 6mok. [Ipruem, kaxapiii BbI30B MeTo1a close() B3ST B OTAENBHBINH try-catch 010k - Asist Toro,
YTOOBI BO3HUKIIIEE NCKIIOUYEHHUE MTPH 3aKPHITUU OJHOTO IMTOTOKA HE MOMEIIANIO 3aKPHITHIO APYTOTO.
[Tpu 5TOM HeT HEOOXOAMMOCTH 3aKphIBaTh MOTOKH inFilel u inFile2 — onu OymyT aBTOMaTHYECKH
3aKpBITHI IIPH UCTIONB30BAaHUH B sequnceStream - TUO0 KOT/ia B HUX 3aKOHYATCS JaHHBIE, INOO TIPU
BBI30BE y sequenceStream merona close().

O6nekT SequencelnputStream MoXxHO OBLTO CO37aTh U APYTHM CIIOCOOOM: CHadajia MOJIyYUTh OOBEKT
Enumeration, cogepskamiuii Bce TOTOKH, M ITEpeIaTh €ro B KOHCTPYKTop SequencelnputStream:

Vector vector = new Vector();

vector.add (new StringBufferInputStream("Begin filel\n")) ;
vector.add (new FileInputStream("filel.txt"));

vector.add (new StringBufferInputStream("\nEnd of filel, begin
file2\n"));

vector.add (new FileInputStream("file2.txt"))
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vector.add (new StringBufferInputStream("\nEnd of file2"));
Enumeration enum = vector.elements() ;
sequenceStream = new SequencelnputStream(enum) ;

[Ipumep 6.

Ecnu 3aMeHUTh B TIpeabIayIeM IpUMepe HHAIHATN3AIUI0 sequenceStream Ha MPUBEICHHYIO 3/1€Ch,
To B (haiin file3.txt, kpome comepkumoro ¢aitnos filel.txt u file2.txt, OymyT 3anucaHsl eme Tpu CTPOKU
— oJHa B Hauaze (aiina, ogHa Mexay colaepkuMbIM (aiinos filel.txt u file2.txt u emre ogHa B KOHIIE
file3.txt.

Kaaccsl FilterInputStream u FilterOutputStream u ux HacJeIHUKHN

3amaun, BOSHUKAIOIIUE ITPH BBOJIE/BBIBOJIC BECbMa Pa3HOOOPA3HBI - TO MOKET OBITh CUNTHIBAHNE
0aiiT u3 (aiioB, 00bEKTOB U3 (PaiiIoB, 00BEKTOB U3 MACCUBOB, Oy(hepHU30BaHHOE CUUTHIBAHHE CTPOK
U3 MacCHBOB H T.J. B Takoil cuTyannu pemenne ¢ uCroab30BaHUEM IIPOCTOTO HACIICAOBAHUS
MPUBOIUT K BOSHUKHOBEHHIO CIIUIITKOM OOJIBIIIOTO YHCIia moakiaccoB. bomuee ahdexTruBHO
npumeHenue Haactpoek (B OOII atot mabnon HazbiBaeTcs agantep) HaxcTtpoiiku — HamoxxeHue
JIOTIOJTHUTEIBHBIX 00BEKTOB JJIS MOJIy4E€HUSI HOBBIX CBOMCTB U pyHKUMA. Takum oOpazom,
HEOOXO0ANMO CO37aTh HECKOJIBKO JOMOIHUTEIBHBIX 0OBEKTOB — aJalTepOB K KjaccaM BBOJIA/BBIBOJIA.
B java.io ux emie Ha3piBaloT puinbTpamu. [lpu 3ToM HagcTpoiika-QuiIbTp BKIIOYAET B ce0st uHTEpdheiic
00beKTa, Ha KOTOPBIH HaJICTPANBACTCs, TIO3TOMY MOXKET OBITh, B CBOIO OY€PE/Ib, JOIOTHUTEIHHO
HAJICTPOCHA.

B java.io unTepeiic s Takux HaJACTPOEK BBOJA/BbIBOAA MpeaocTaBistoT kiaccesl FilterInputStream
(nmst BXx0oaHBIX MOTOKOB) U FilterOutputStream (7151 BBIXOIHBIX TOTOKOB). DTH KJIACCHI YHACIEIOBAHBI
OT OCHOBHBIX 0a30BbIX KJ1acCOB BBOJA/BbIBO/IA — InputStream u OutputStream, COOTBETCTBEHHO.
Koncrpykrop FilterInputStream npuarMaeT B kadecTBe mapamerpa oobekT InputStream u numeer
Mou(HUKaTOp JOCcTyMa protected.

Knaccer Filterl/OStream siBiisiroTcst 6a30BBIMU TSI HAICTPOCK U OMPEEISAIOT 00muniA nHTEephenc s
HAJICTpauBaeMbIX 00bEKTOB. II0TOKH-HAACTPONKH HE ABISIOTCA UCTOYHUKAMU JaHHBIX. OHH JHUIIb
MOIU(DULIKPYIOT (PAcIIUPSIOT) paboTy HAACTPAUBAEMOTO MOTOKA.

BufferedInputStream u BufferedQutputStream

Ha npakTuke npu CYUTHIBAHUY C BHEITHUX YCTPOMCTB BBOJI JJAHHBIX ITOYTH BCET/1a HEOOXOIUMO
Oydepusuponars. s Oydepusanuu naHHbIX ciyxat kiaccel BufferedInputStream u
BufferedOutputStream.

BufferedInputStream comepuT MaccuB GalT, KOTOPBIN CITyKUT Oy(dHepoM ik CYUTHIBAEMBIX JaHHBIX.
To ecTh Korja 6aNTHI U3 MOTOKA CYUTHIBAIOTCA JTHO0 mpomyckaroTes (Meton skip()), cHagyana
3arnonHsgercs 0ydepHbIil MacCUB, MpUYEM, U3 HAJCTPAUBAEMOT0 IMOTOKA 3arpy’KaeTcs Cpa3y MHOTO
6aiiT, yTOOBI HE TPeOOBAJIOCH OOpAIIATHC K HEMY IpH Kaxaoil oneparmu read umu skip. Taxoke kiace
BufferedInputStream no6aBnser nmoamepxky meroaoB mark() u reset(). ITu METOBI ONPEIEICHBI eIe
B Ki1acce InputStream, HO Tam KX peanu3zaiys Mo ymoruanuo 6pocaer uckimouenne [OException.
Metona mark() 3amoMHHAET TOYKY BO BXOJHOM IOTOKE, a BEI30B MeTO/a reset() MPUBOIUT K TOMY, YTO
Bce OaiiThl, MOTyueHHBIE MOCIIE MTOCISAHEro BbI3oBa mark(), OyAyT CUUTHIBATHCS TOBTOPHO, IPEXKIE,
YeM HOBbIE 0alThl HAUHYT MOCTYNATh U3 HAJCTPOCHHOTO BXOJHOTO MOTOKA.

BufferedOutputStream npenocrapiasieT BO3MOKHOCTb TPOU3BOUTH MHOIOKPATHYIO 3aIIUCh
HeOOoJIbIINX OJIOKOB JaHHBIX 0€3 00pallleHus K yCTPOMCTBY BBIBOJIA MPH 3aIIUCH KaXKJOT0 U3 HUX.
CHavasa JaHHbIE 3aIMCBIBAIOTCS BO BHYTpeHHUH Oydep. HemocpencTBeHHoe oOpaiieHue K
YCTPOHCTBY BBIBOJA U, COOTBETCTBEHHO, 3aIICh B HETO, IPOU30MIET, Koraa Oydep 3amonHuTcs.
WNunnumposats nepenavy coaep>xuMoro 0ydepa Ha yCTpOWCTBO BBIBOJAa MOXKHO U SIBHBIM 00pazoM,



BbI3BaB MeTo flush(). Tak sxe Oydep ocBoOo)maeTcs nepe 3akpbiTieM notoka. [Ipu sTom Oyaer
3aKpBIT M HAJICTPAauBaeMBbIi MMOTOK (Tak ke moctymnaet BufferedInputStream).

Crenyromuii mpuMep HarJsiHO IEMOHCTPUPYET MOBBILICHUE CKOPOCTH CYUTHIBAHUS JAHHBIX U3
daiina ¢ ucnonpzoBanuem Oydepa:

try {
String fileName = "d:\\filel";
InputStream inStream = null;
OutputStream outStream = null;

//3Banucares B daitn HeKOTOpoOe KOJIMYEeCTEBO 6amnT
long timeStart = System.currentTimeMillis() ;
outStream = new FileOutputStream(fileName) ;
outStream = new BufferedOutputStream(outStream) ;
for(int i=1000000; --i>=0;) {
outStream.write (i) ;
}
long time = System.currentTimeMillis() - timeStart;
System.out.println("Writing time: " + time + " millisec");
outStream.close() ;

// OnpenenuTs BpeMsi CUMTHBAaHuUsSI 6e3 6Gydpepusauum
timeStart = System.currentTimeMillis() ;
inStream = new FileInputStream(fileName) ;

while (inStream.read () '=-1) {

}

time = System.currentTimeMillis() - timeStart;

inStream.close() ;

System.out.println("Direct read time: " + (time) + " millisec");

// Tenepr npuMenHuM Bybepmsauyio

timeStart = System.currentTimeMillis() ;
inStream = new FileInputStream(fileName) ;
inStream = new BufferedInputStream(inStream) ;

while (inStream.read () '=-1) {

}

time = System.currentTimeMillis() - timeStart;

inStream.close() ;

System.out.println("Buffered read time: " + (time) + " millisec");
} catch (IOException e) ({

System.out.println ("IOException: " + e.toString())

e.printStackTrace() ;

}
ITpumep 7.

PCSyJ’IBTaTOM MOTYT 6LITB, HaIlpuMep, TAKUC 3HAYCHUA:

Writing time: 359 millisec
Direct read time: 6546 millisec
Buffered read time: 250 millisec

[Tpumep 8.

B nmaHHOM ciyyae HE IPOU3BOJAMIIOCH HUKAKUX JTIONOJHUTEIbHBIX BBIYUCICHUH, 3aHUMAIOIINX
MPOIIECCOPHOE BPEMSI, TOJIHKO 3aMKCh U CYMTHIBAaHUE U3 (aitna. [Ipu 7TOM CUUTHIBAaHUE C

11

ucrnosib3oBanueM Oydepa 3ausio B 10 (1) pa3 MeHbIIle BpeMEHH, YeM aHAJIOTHYHOE 0e3 Oyepu3aruu.

Jnist 6osiee OBICTPOro BBIMOTHEHUS IPOTPaAMMBI 3aIUCh B (aiii mpousBoauiach ¢ Oydepusanueii,
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OJTHAKO €€ BJIMSHUE HA CKOPOCTh 3aIMCH HETPYIHO MPOBEPUTH, YOPaB U3 POTPaMMEI CTPOKY,
coznaromryto BufferedOutputStream.

Knaccer Bufferedl/OStream 106aBisitoT TOJIEKO BHYTPEHHIOKO JIOTUKY 00paOOTKH 3aIIPOCOB, HO HE
NO0aBIISIIOT HUKAKUX HOBBIX MeTO0B. Clrieayroniue aBa (puiabTpa nperocTaBiIsiioT HEKOTOPhIE
JIOTIOJTHATETHHBIC BO3MOXKHOCTH ISl pA0OTHI C TTIOTOKAMH.

LineNumberInputStream

Knacc LineNumberInputStream Bo BpeMst 4TeHUs TaHHBIX TPOU3BOIUT MOJICYET, CKOJIBKO CTPOK OBLIO
CUMTaAHO U3 MoToKa. HoMep cTpoku, Ha KOTOPOii B JAHHBIH MOMEHT ITPOUCXOAUT YTCHUE, MOXKHO
y3HaTh MyTeM BbI3oBa Metona getLineNumber(). Takxke MOXXKHO 1 IEpEHTH K OTIPEIETICHHON CTPOKE
BbI30BOM MeToza setLineNumber(int lineNumber).

[Tox cTpokoit mpu 3TOM MOHUMAETCST HAOOp OaiT, okaHUMBarouiics 1160 "\n', mn6o "\r', 160 ux
KoMOuHaIeH "\r\n', IMEHHO B 9TOM MOCIEA0BATEILHOCTH.

AHaJIOTMYHBINA KJ1acc Ui UCXOJIAIIero notoka oTcyTcTByeT. LineNumberInputStream, HaunHas ¢
Bepcun 1.1, 06bsBieH deprecated, To eCTh UCIIOIB30BATh €r0 HE pekoMeHxyercs. Ero 3amennn kiacc
LineNumberReader (paccmaTpuBaeTcst HIKE), IPUHIUI paOOTHI KOTOPOT'O TOYHO TAKOH JKe.

PushBackInputStream

OTOT PUIBTpP MO3BOISIET BEPHYTH BO BXOJHON MOTOK CYMTAHHBIC U3 HETO MaHHbBIE. Takoe feiicTBre
npou3BoAUTCS BbI30BOM MeToaa unread(). [TonaTHo, uro obecrnieunBaeTcst moio0Has
(YHKIMOHAJIBHOCTD 3a CUET HAJIMUMs B KJIacce crieuanbHoro 0ydepa — MaccuBa 0aiT, KOTOPBIN
XpaHWUT cuMTaHHYI0 nHpopManuo. Ecnu Oyner mpousBeneH oTkaT (BeI3BaH MeTo unread), To BO
BpeMs CIICAYIOIIEr0 CYMTHIBAHUS 3TU JaHHBIE OYAYT BBIIABATHCS €IIe Pa3 KaK TOJIBKO MOTyYeHHBIC.
[Tpu cozmannu 00BEKTa MOKHO yKa3aTh pazmep Oydepa.

PrintStream

OTOT KJ1acc UCMOb3yeTcs Ul KOHBEpTAallUU U 3allUCU CTPOK B OalTOBBIN MOTOK. B HEM onpenenex
MeTox print(...), IPUHUMAIONINIA B KAY€CTBE apryMEeHTa pa3IMdHbIe IPUMUTHBHEIC TUTIBI Java, a
takke Tun Object. [Ipu BeI30Be nepeaBaeMble JaHHbIE OyAyT CHadajaa MpeoOpa3oBaHbl B CTPOKY
BBI30BOM MeToja String.valueOf(), mocie yero 3anucansl B moToK. Eciii BO3HUKAET UCKITIOYEHHE, OHO
oOpabateIBaeTcst BHYyTPH MeTO/1a print U fanbiie He OpocaeTcs (y3HaTh, IPOU30IILIa JIU OLIHOKA,
MOHO ¢ omonipio Metona checkError()). Ipu 3anucu cuMBOIIOB B BUE OAaNT MCTIOIB3YyETCS
KOJIMPOBKA, IPUHATAs 10 YMOIYAHUIO B ONIEPALIMOHHOM cucTeMe (ecTh BO3MOXKHOCTD 33J1aTh €€ SIBHO
npu 3amycke JVM).

OtoT Ki1ace Take sBisercs deprecated, mockoabKy paboTa ¢ KOJUPOBKaMH TpeOyeT 0co0oro moaxoaa
(3a9acTyro y 1ByX0alTOBBIX CHMBOJIOB Java crapimii 0aiT mpocto otOpackiBaetcs). [loaTromy B
Bepcuu Java 1.1 mosiBUIICS TOTIOJIHUTENBHBINA HA0Op KJIACCOB, OCHOBBIBAIOIIMICS Ha TUMax Reader n
Writer. Oau OyayT paccMOTpeHbI o3xe. B wactHocTH, BMecTo PrintStream Tenepsr pekoMeHmyeTcst
npuMeHsTh PrintWriter. OjHaKko cTapblii KJ1acc MpoI0iKaeT aKTUBHO MCIIONB30BaThCs, TTOCKOJIBKY
CTaTMUYECKHE IOJIS Oout U erT Kjacca System UMEIT UMEHHO 3TO THIL.

DatalnputStream u DataOutputStream

Jlo cux mop peus 1uIa TOJIBKO O CYMTHIBAHUHU U 3alMCHU B MMOTOK JaHHBIX B BUE byte. s paboThl ¢
JpyTUMH IPUMHUTHBHBIMU THIIAMU JTAaHHBIX Java onpenesnensl natepdeiics Datalnput u DataOutput u
uX peanuszanuu — kiaaccol-puiabTpsl DatalnputStream u DataOutputStream. X mecto B nepapxuu
KJIaCCOB BBOJ1a/BBIBOIA MOKHO YBHJIETh Ha puc. 1.
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Hutepdeticer Datalnput u DataOutput onpeaenstoT, a kinaccsl DatalnputStream u DataOutputStream,
COOTBCTCTBCHHO, PCATTU3YIOT MCTOABI CHUTBIBAHUA U 3alICU 3HAUYCHUN BceX MNPUMUTUBHBIX THIIOB.
[Tpu 5TOM IPOUCXOAUT KOHBEPTAITUS ITUX JaHHBIX B HA00p byte n o6paTHO. UTeHHe HEOOXOIUMO
OpTraHnu30BaTh Tak, t-ITO6I:I JAaHHBIC 3allpallinBaJIUCh B BUJC TCX KC THUIIOB, B TOH Ke
MOCIeI0BAaTENbHOCTH, KaK U MPOU3BOAMIIACK 3anuck. Eciu 3anucars, Hanpumep, int u long, a morom
CUMTBIBATh MX Kak short, YreHue OyIeT BBHIIOIHEHO KOPPEKTHO, 0€3 UCKITIOUUTENbHBIX CUTYaIUH, HO
yuciia OyyT MOMy4YeHbl COBCEM JIpYyTHE.

9T0 Harjs1IHO MOKa3aHOoO B CICAYIOLIEM IIPUMEPE:

try {
ByteArrayOutputStream out = new ByteArrayOutputStream() ;
DataOutputStream outData = new DataOutputStream(out) ;
outData.writeByte (128) ;
// »ToT MeTon HmpMHMMaeT apr'yMeHT int, HO BanmcmBaeT
// s Maapumiz 6anT
outData.writeInt(128) ;
outData.writeLong (128) ;
outData.writeDouble (128) ;
outData.close();
byte[] bytes = out.toByteArray() ;
InputStream in = new ByteArrayInputStream (bytes) ;
DataInputStream inData = new DataInputStream(in) ;
System.out.println ("UreHmMe B NpPaBMIBHOM NOCJIEeHOBaTeNbBHOCTM: ") ;

System.out.println("readByte: " + inData.readByte())
System.out.println("readInt: " + inData.readInt())
System.out.println("readlLong: " + inData.readLong())
System.out.println("readDouble: " + inData.readDouble()) ;

inData.close() ;
System.out.println ("UYrenmne B MBMeHEHHOM NOCJIEeAOBaTeNbHOCTH:") ;
in = new ByteArrayInputStream (bytes) ;
inData = new DataInputStream(in) ;
System.out.println("readInt: " + inData.readInt())
System.out.println("readDouble: " + inData.readDouble()) ;
System.out.println("readlLong: " + inData.readLong())
inData.close() ;
} catch (Exception e) {

System.out.println("Impossible IOException occurs: " +

e.toString()) ;

e.printStackTrace () ;

}
[Ipumep 9.

PGSYJ'ILTaT BBITIOJTHCHUS IPOTPaAMMBIL

YreHne B IpaBUWIBHOW MOCIIEI0BATEIBHOCTH:

readByte: -128
readInt: 128
readlong: 128
readDouble: 128.0

YrteHue B IBMEHEHHOM MMOCIeJ0BaTEIbHOCTH

readInt: -2147483648
readDouble: -0.0
readlLong: -9205252085229027328
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I/ITaK, 3HaYeHHE JIF000r0 MPUMHUTUBHOI'O THUIIA MOXKET OBITH NepeaaHo U CYUTAHO U3 IIOTOKA JaHHBIX.

Cepuanuzanus o00beKkTOB (serialization)

J1st 00BEKTOB TIpoIIecC MpeoOpa3oBaHus B IMOCIEAOBATEILHOCTS OANUT M OOPaTHO OpPraHU30BaH
HECKOJIBKO CJI0KHEE — 00BEKTHI UMEIOT Pa3IMUHYIO CTPYKTYPY, XPAHAT CCHUIKU Ha IpyTrue OObEKThI U
T.1. [loaToMy Takast mpolieypa moaydunsia crelialbHOe Ha3BaHue - cepuanu3arus (serialization),
o0OpaTHOe JIelicTBHE, — TO €CTh BOCCO3/IaHUE O0OBEKTA U3 MOCIEIOBATEIILHOCTH OalT —
JiecepraTn3aliys.

[Tockonbky cepuann3oBaHHbIA O0BEKT — 3TO MOCIEA0BATEILHOCTD OalT, KOTOPYIO MOXHO JIETKO
COXpaHUTH B (hailsl, mepenaTh 1o CETH U T.J., TO U OOBEKT 3aT€M MOKHO BOCCTAHOBHUTD Ha JIFO00H
MaIIMHe, BHE 3aBUCHMOCTH OT TOT0, TJie MPOBOAMIACH cepranu3anus. Pazymeercs, Java no3Bossier He
3aJyMbIBaThCsl IPU 3TOM O TaKUX (PaKTOpax, Kak, HalpuMep, UCIOIb3yeMasi ONlepaLlMOHHAs cUCTEMa
Ha MalIMHEe-OTIpaBUTENIE U MmorydaTese. Takas THOKOCTh 00yCIIOBHIIA IIUPOKOE TPUMEHEHHE
CepuaJIn3aluy NP CO3AAHUU PACTIPEIEICHHBIX MPUIIOKEHUH, B TOM YHCIIE U KOPIOPATUBHBIX
(enterprise) cucTtem.

CrangapTHas cepuaju3anus

Jns pencraBieHust 00bEKTOB B BUJIE TTOCIIEIOBATEIFHOCTH OANT ONpe/ieNIeHbl yHACIEAOBAHHBIC OT
Datalnput u DataOutput uarepdeiicet Objectlnput u ObjectOutput, cooTBeTcTBeHHO. B java.io
UMEIOTCA pean3aluy 3TUX uaTepgeiicos — kiacesl ObjectInputStream u ObjectOutputStream.

DTH KJIaCCHI UCTIOJIB3YIOT CTAaHAAPTHHIN MEXaHU3M CepUau3alnK, KOTOpbId npeaiaraet JVM. s
TOTO, YTOOBI OOBEKT MOT OBITh CEPUATM30BaH, KJIACC, OT KOTOPOTO OH MOPOXK/ICH, JODKEH
peanm3oBBIBaTH MHTEp(delic java.io.Serializable. B atom uHTEpdeiice He onpeeieH HU OJJUH METO/.
OH Hy’eH UMb IS YKa3aHHs, 4TO 00BEKTHI KJIacca MOTYT y4acTBOBaTh B cepuanu3anuu. [Ipu
TMIOTIBITKE CEPUATN30BaTh 00OBEKT, HE UMCIOIIHIA Takoro HHTepdelica, Oyaer OpolieH
java.io.NotSerializableException.

UYtoOBl HaUaTh CEpUANTH3AINI0 00BEKTA, HY)KEH BBIXOHOU MOTOK OutputStream, B KOTOpPBIN U OyIeT
3aMKMCHIBATHCS CTEHEPUPOBAHHAS TOCIIEIOBATEILHOCTh 0alT. DTOT MOTOK MepeaaeTcs B KOHCTPYKTOP
ObjectOutputStream. 3aTeM Br130BOM MeToAa writeObject() 00BEKT ceprain3yeTCs ¥ 3aIMChIBACTCS B
BBIXOJHOM NmoTOK. Hanpumep:

ByteArrayOutputStream os =

new ByteArrayOutputStream() ;
Object objSave = new Integer(1l);
ObjectOutputStream oos =

new ObjectOutputStream(os) ;
oos.writeObject (objSave) ;

UtoObl yBUIETH, BO UTO MPEBPATHIICS OOBEKT ObjSave, MOKHO MTPOCMOTPETH COACP)KUMOE MAaCCHBA:

byte[] bArray = os.toByteArray() ;

A 4TOOBI BOCCTAHOBUTH OGBGKT, €TI0 HYXXHO ACCCPUATIN30BATh U3 OTOI'0 MaCCHUBA:

ByteArrayInputStream is =

new ByteArrayInputStream(bArray) ;
ObjectInputStream ois =

new ObjectInputStream(is) ;
Object objRead = ois.readObject() ;

TenepL MOKHO Y6CI[I/ITBC$I, YTO BOCCTAHOBJIEHHBIN OOBEKT HACHTUYCH UCXOOIHOMY:
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System.out.println("readed object is: " +
objRead. toString()) ;
System.out.println("Object equality is: " +
(objSave.equals (objRead))) ;
System.out.println("Reference equality is: " +
(objSave==objRead)) ;

PCSyJ’IBTaTOM BBITIOJIHCHUS IPUBCACHHOT'O BBIIIIC KOAA 6y,Z[eTI

readed object is: 1
Object equality is: true
Reference equality is: false

Kax MbI BUAMM, BOCCTAaHOBIICHHBIH OOBEKT HE COBITA/Ia€T C UCXOIHBIM (YTO OUYEBHIHO — BEJIb
BOCCTAaHOBJICHUE MOTJIO MPOUCXOIUTH U Ha APYTOM MalIUHE), HO PABEH CEPUAIIM30BAHHOMY I10
3HAUEHHUIO.

Kak o0bpraHO, 1)1 yIpoIIeHUs B IpuMepe ObLTa omyIieHa 00padoTka ommook. OqHAKO, CepraTA3aIIHS
(mecepuanu3zaiysi) 00BEKTOB JOBOJBHO CIIOXKHAS MPOIIEAYyPa, TOITOMY BO3HUKAIOIINE CIIO)KHOCTH HE
BCCraa OYCBUAHBI. PaCCMOTpI/IM OCHOBHBIC UCKIIFOYCHHA, KOTOPBIC MOXKCET 'CHCPUPOBATE MCTOQ
readObject() kmacca ObjectlnputStream.

[Ipeanonoxum, 00beKT HeKoTOporo kinacca TestClass OblT ceprann3oBaH U NIEPEIaH MO CETH Ha
JIPYTyH0 MalluHy JUIs BOCCTAHOBJIEHUS. MOKET CIIy4uThCs TaK, 4TO y cuuThIBaroniet JVM Ha
JIOKaJILHOM JIUCKE HE OKakeTcs ormucanus 3Toro kiacca (aitn TestClass.class). ITockombky
CTaH/IAPTHBIA MEXaHU3M CepHAIIM3AIUU 3aMHUCHIBACT B MMOTOK OANT JIUIIH COCTOSTHUE 00BEKTa, JIJIst
YCIENTHOM JIeceprann3aii HeoOX0AMMO HaJIMYue ONMKMCaHue Kiacca. B pesynbrare Oyaer OporieHo
uckmoderne ClassNotFoundException.

[Tprunna nosiBnenus java.io.StreamCorruptedException BriosiHe 04eBHHA U3 HA3BAHUS —
HeTpaBWIIbHBINA (hOpMAT BXOJHOTO MOTOKA. [IpeArnonoxum, mpoucxoauT MONbITKA CUUTATD
CepUaIN30BaHHbBIN 00beKT U3 Qaiina. Eciu 3ot ¢aitn ucopueH (a5 3KCIepruMeHTa MOKHO OTKPBITh
€r0 B TEKCTOBOM PEIAaKTOPE M MCIPABUTh HECKOJIBKO CHMBOJIOB), TO CTaHIApTHAS MPOLEAYPa
Jecepuanu3aiy 1act cooil. J1a xe omrbka BOSHUKHET, €CJIM CYUTaTh HEKOTOPOE KOJIMUECTBO OalT
(c moMomibio MeToAa read) HEMOCPECTBEHHO U3 HaJIcTpanBaeMoro notoka InputStream. B Takom
ciydae ObjectInputStream cHoBa 00Hapy>XuT cO0ii B hopmaTe AaHHBIX U OyJeT OpoLIeHO
uckimouenue java.io.StreamCorruptedException.

[Tockonbky ObjectOutput Haciemyetcst ot DataOutput, ObjectOutputStream MoxeT ObITH
UCTIONIb30BaH JUTS OCJIEA0BATEIbHON 3aIMCH HECKOJIBKUX 3HAYCHUH KaK 00bEKTHBIX, TaK U
NPUMUTHBHBIX THIIOB B IIPOU3BOJIBHON MociiegoBaTenbHOCTH. Eciiu pu cunThiBaHuM OyJIeT BbI3BaH
meton readObject, a B ICXOTHOM ITOTOKE CIICAYIOIINM Ha OYEPEaN 3alHCAHO 3HAYCHNE TPUMUTHBHOTO
Tuna, Oyaer OpoiieHo uckiodeHue java.io.OptionalDataException. OueBHIHO, UTO I KOPPEKTHOTO
BOCCTAHOBJICHHUS TaHHBIX M3 ITOTOKA UX HY)KHO CUUTHIBATH IMEHHO B TOM TOPSAJKE, B KAKOM OBIIH
3aIMCcaHsbl.

BoccTranoBjenue cocTOSHUA

Wrak, cepranmszanus 00BbEKTa 3aKIII0YAETCS B COXPAHEHWH M BOCCTAHOBIICHHH COCTOSIHUS 00beKTa. B
Java B OOJBIIMHCTBE CITyyaeB COCTOSTHHE ONMMCHIBAETCS 3HAUECHUAMH oJieit oobekTa. [Tpuyem, uro
Ba)XKHO, HE TOJIBKO TEX ITOJIEH, KOTOpPBIE OBUTH SIBHO OOBSIBIIEHBI B KJIacCe, OT KOTOPOT'O TIOPOXKIEH
00BEKT, HO ¥ YHACJICIOBAaHHBIX MOJICH.

[Tpenmnonoxum, Mbl Obl MOMBITAINCH CBOMMHU CHJIAMH PEATTM30BATh CTAaHIAPTHBIN MEXaHU3M
cepuanu3anuu. Ham nepenaercst BBIXOJAHOM MOTOK, B KOTOPBIN HYKHO 3alIMCaTh COCTOSTHUE HAIIIETO
o0bekTa. C nomornrsio DataOutput nntepdeiica MOXXHO JIETKO COXPaHUTh 3HAUYEHUS BCEX JTOCTYIHBIX
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noJie (Oy1eM JIst POCTOTHI CYMTATh, YTO OHU BCE MPUMHUTHUBHOTO THMA). OTHAKO B OOJIBIINHCTBE
CJIy4acB B pOJAUTCIIbLCKUX KJIAaCCaX MOT'YT 6I:ITL O6’b$IBHCHBI HCAOCTYIIHBIC HaM ITOJIA (HaHpI/IMep,
private). Tem He MeHee, TaKue IMOJIsI, KaK MPABUIIO, UTPAIOT BAKHYIO POJIb B OTPEICICHUN COCTOSTHUS
00BEKTa, TAK KaK OHU MOTYT BIIUSATH HAa pe3yJIbTaT padoThl yHACIEIOBaHHBIX MeTO0B. Kak ke
COXPaHUTh UX 3HAYCHHUS?

C nmpyroit CTOpOHBI, HE MEHBIIIEH TTPOOIEMOM SIBIISIETCSI BOCCTAaHOBJICHHE 00BhekTa. Kak roBopmiiock
paHbIe, 00BEKT MOKET OBITh CO3/IaH TOJIHKO BBI30BOM €0 KOHCTPYKTOpa. Y Kiacca, OT KOTOPOTO
MOPOKJIEH JIeCepHaATU3yeMblii 00BEKT, MOXKET ObITh HECKOJIBKO KOHCTPYKTOPOB, IPUUYEM, HEKOTOPHIE
U3 HUX, WIK BCE, MOTYT UMETh apryMeHThl. Kakoil n3 Hux BbI3BaTh? Kakue 3HaueHMs nepenartsb B
KayecTBE apryMEHTOB?

[Tocne co3nanust 00beKTa HEOOXOIUMO YCTAaHOBUTH CYMTAHHBIC 3HAUEHUS ero mojei. OHako MHOTHE
KJIaCChl UMEIOT CIIeLUaIbHbIE Set-MeTO/Ibl AJIs 3TOM Lenu. B Takux Meroax MOryT NpOMCXOIUTh
IIPOBEPKHU, MOTYT MEHATHCS 3HAUEHMSI BCTIOMOTraTeNIbHbIX MoJie. [loap30BaThCs I ATUMH MeTo1aMu ?
Ecnu ux HeCKOJIbKO, TO KaK BbIOpaTh MPaBUIBHBIN M KaKKie mapaMeTpsl eMy nepeaats? CHoBa
BO3HUKAET IpobiieMa paboThl C HEAOCTYTHBIMU MOJISIMU, MOJTYUYEHHBIMU 1O HacieacTBy. Kak ke B
CTaHJapTHOM MEXaHHU3ME CEpHaJIN3aLMU PELLIEHBI BCE 3TH BOIIPOCHI?

Bo-niepBrix, paccmorpuMm noapooHee padboTy ¢ unrepdericom Serializable. 3ametum, uto kiace Object
HE peanu3yer 3ToT uHTepgeiic. Takum 0O6pa3oM, CyIIECTBYET JABa BapHaHTa — JINOO CepHaiu3yeMblii
Kiacc Hacaeayercs ot Serializable-knacca, mu6o HeT. [lepBbIii BapuaHT JOBOJBHO TpocT. Ecin
POIUTENBCKHUI KIIacC yke peanu3oBan uHtepdeiic Serializable, To HacneaHUKaM 3TO CBOHCTBO
niepeiaeTcsl aBTOMAaTHYECKH, TO €CTh BCE O0BEKTHI, TOPOKACHHBIE OT TAKOTO KJIacca, MM JII000T0 €ro
HACJICTHUKA, MOTYT OBITh CEpHATU30BAHBI.

Ecnu xe Ham kinace BriepBbie peanusyeT Serializable B cBoeii BeTke Haciae10BaHUs, TO €r0 CyIlepKiIace
JOJKCH OTBEYAThH CIEIUAIEHOMY TPEOOBAHUIO — Y HETO JIOJKEH OBITh JOCTYTHBIA KOHCTPYKTOp 0€3
napameTpoB. IMEHHO ¢ TOMOIIIBIO ATOTO KOHCTPYKTOpa OYJIET CO3/IaH IeCepUan3yeMblii 0O0bEKT U
OyIyT IPOMHUITMATM3UPOBAHBI BCE TIOJIS, YHACIICIOBAaHHBIC OT KJIACCOB, HE HACIICTYFOIINX
Serializable.

Paccmotpum npumep:

// PomuTenbckmi Kjacc, He peanmusylomyi Serializable
public class Parent ({
public String firstName;
private String lastName;
public Parent() {
System.out.println("Create Parent");
firstName="old first";
lastName="o0ld last";
}
public void changeNames () {
firstName="new first";
lastName="new_last";
}
public String toString() ({
return super.toString()+",first="+firstName+",6 last="+lastName;

}

// Kmacc Child, enepsesle peanuszoBaBumyi Serializable
public class Child extends Parent implements Serializable ({
private int age;
public Child(int age) {
System.out.println("Create Child") ;
this.age=age;
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}
public String toString() ({

return super.toString()+",age="+age;
}
}

// Hacnenumk Serializable-xknacca
public class Child2 extends Child {
private int size;
public Child2 (int age, int size) ({
super (age) ;
System.out.println("Create Child2");
this.size=size;
}
public String toString() ({
return super.toString()+",size="+size;
}
}

// Banyckaemsni kjacc pust Tecra
public class Test ({
public static void main(String[] arg) {
try {
FileOutputStream fos=new FileOutputStream("output.bin");
ObjectOutputStream oos=new ObjectOutputStream(fos) ;
Child c=new Child(2) ;
c.changeNames () ;
System.out.println(c) ;
oos.writeObject(c) ;
oos.writeObject (new Child2 (3, 4));
oos.close() ;
System.out.println("Read objects:");
FileInputStream fis=new FileInputStream("output.bin") ;
ObjectInputStream ois=new ObjectInputStream(fis) ;
System.out.println(ois.readObject());
System.out.println(ois.readObject());
ois.close() ;
} catch (Exception e) { // ynpomenHas ofBpaboTka OJjsI KpPaTKOCTM
e.printStackTrace () ;

}

}
[Ipumep 10.

B sTom npumepe o6bsaBneHo 3 kiacca. Kimace Parent ne peanu3syer Serializable u, cnenoBarensHo, He
MOYET OBITh Ceprain30BaH. B HeM 00BsIBIIEHO 2 1MOJIs, KOTOPBIE TIPY CO3JaHUH MOTYYar0T 3HAYCHNS,
conepskantue cnoBo "old" ("crapsrit"). Kpome 3Toro, 00BsABIECH METO, TO3BOJISIOIINAN
MOIUGHUIMPOBATH 3TH TOsL. OH BBICTABIISET UM 3HAUCHHUSI, coJiepKaiue caoBo "new" ("HOBBIN ).
Taxoke nepeornpenenex Meron toString(), 4ToObI JaTh BO3MOXXHOCTb Y3HATh 3HAYCHUS ITHX TTOJICH.

[TockonbKy Kimacc Parent uMeeT JOCTYNHBIN KOHCTPYKTOP MO YMOJIYAHHIO, €T0 HACTIECTHUK MOXKET
peanu3oBatb uHTEpdeiic Serializable. O6parure BHUMaHue, 4To y camoro kiacca Child takoro
KOHCTpYKTOpa yxke HeT. Taxke 00bsIBIEHO NoJie U MOogupHUIHUpoBaH MeTox toString().

Hakonen, kiracc Child2 nacnemyercs ot Child, a moToMmy aBTOMaTHUeCKH SIBJASETCS JOITYCTUMBIM TSI
cepuanu3anuu. AHaJIOTUYHO, UMEET HOBOE T10JIe, 3HaU€HHE KOTOporo oTobpaxaet toString().

3amyckaeMblii kiace Test cepuanu3syer B ¢aiin output.bin qBa 06bexTa. O6paTuTe BHUMAHUE, YTO Y
NIEPBOTO U3 HUX MPEBAPUTENILHO BbI3bIBaeTCs MeTo 1 changeNames(), KOTOpbIi MOIUPHIAPYET
3HA4YCHM TI0JIeH, YHACIIEJOBAaHHBIX OT Kiacca Parent.
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PCSyHBTaT BBITIOJIHCHUS TpUMEpaA:

Create Parent

Create Child

Child@ad3ba4,first=new first,last=new_last,age=2
Create Parent

Create Child

Create Child2

Read objects:

Create Parent
Child@723d7c,first=o0ld_first,last=old_last,age=2
Create Parent

Child2@22c95b, first=o0ld first,last=old last,age=3,size=4

[Ipumep 11.

Bo Bcex KOHCTpyKTOpax BCTaBlieHa CTPOKA, BHIBOJAIIAS COOOIICHNE HA KOHCOJb. Tak MOXKHO
OTCIIC/INTh, KAKNE KOHCTPYKTOPHI BBI3BIBAIOTCS BO BPEMS JleCepHann3aliii. BUIHO, 9TO U1 00BEKTOB,
NOpOoXIeHHBIX OT Serializable-kiaccoB, KOHCTPYKTOPHI HE BBI3BIBAIOTCS BOBCe. MeT oOpaienue
JMIIb K KOHCTPYKTOPY 6€e3 mapameTpoB He-Serializable-cynepkiacca.

CpaBHHMM 3HAYEHUS TIOJIEH IEPBOTO OOBEKTA U €T0 KOIIMH, MTOy4YeHHOH necepuanu3anuei. [Tomus,
yHacnefoBaHHble oT He-Serializable-kmacca (firstName, lastName), He BocctaHOBHINCE. OHU UMEIOT
3HAa4YCHMs, TIOTyYeHHBIE B KOHCTpyKTOpe Parent 6e3 mapametpos. [losst, o0bsBneHnbIe B Serializable-
KJlacce, CBOM 3HAUEHHsI COXPAHMWIN. DTO BEPHO U AJIsl BTOPOro oobekTa — coocTBeHHble nost Child2 u
yHacnenaoBanHble oT Child nMeroT TOUHO Takue ke 3HAYCHHUS, YTO U JI0 cepruam3anuu. X 3HaueHus
ObUIM 3aITMCAHBI, @ IOTOM CUMTAHbI U HANPSMYIO YCTAHOBIICHBI U3 MIOTOKA JAHHBIX.

Wnorga B ki1acce €CTh MOJIsl, KOTOPbIE HE JOKHBI y4acTBOBATh B cepuaiu3aluu. ToMy MOXeT ObITh
HECKOJbKO MpuunH. Hanmpumep, 3T mosie Maiocy1iecTBeHHO (BpeMEHHast IEPEMEHHAst) U COXPAHATD
ero HeT HeobxonuMocTu. Eciiu cepuannzoBaHHblil 00BEKT MEpeaeTcsl Mo CETH, TO UCKITIOYCHHE
TaKOTO TIOJISl U3 CepUaTN3aIii MO3BOJSET YMEHBIIUTD HATPY3KY Ha CETh U YCKOPUTH paboTy
MPUIOKEHUS.

HekoTopsie nosst XxpaHaT 3HaY€HUs], KOTOpbIE HE OyIyT HIMETh CMbICJIa MPU MEPEChlIKE 00bEKTa Ha
JIpYTyH0 MalluHy, WU IIPY BOCCO3JaHMUHU €T0 CIyCTs Kakoe-To BpeMs. Hanpumep, cereBoe
COEJIMHEHUE, WIH NOJKII0UEHUE K 0a3e NaHHbIX, B TAKUX CIy4yasX HY’KHO YCTaHABIMBAaTh 3aHOBO.

3areM, B 00BEKTE MOXKET XpaHUTbCA KOH(UIEHIMaTIbHas nHopMalus, HanpuMmep, napoib. Eciu
Takoe noJjie OyJIeT cepuaIr30BaHO U MEPEIaHo MO CETH, €ro 3HAUYCHUE MOXKET OBITh MIEPEXBAYECHO U
IPOYUTAHO, UM JJa’Ke TOAMEHEHO.

JList ucKITtoueHUS oM 00BEKTa U3 CEpUATH3AINH €T0 He00X0IUMO OOBSIBHUTH C MOIU(DUKATOPOM
transient. Hanpumep, crnemyrommii Kiacc:

class Account implements
java.io.Serializable {
private String name;
private String login;
private transient String password;
/* obmsaABNEeHMe IPYIMX BJIEMEHTOB Kjacca

)

VY Takoro knacca mnose password B ceprHaTu3aliy y4acTBOBaTh HE OYJET U MPH BOCCTAHOBIICHUH OHO
MOJYYUT 3HAYCHHE 10 YMOIIYaHHIO (B JaHHOM ciaydae null).
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Ocoboro BHIMaHUs TPeOYIOT cTaTndeckue noist. [IockoabpKy OHHM IPHUHAUIEKAT KJIaccy, a He 00BEKTY,
OHH He y4acTBYIOT B cepuanu3anuu. [Ipu BocctaHOBICHNN 00BEKT OyJeT paboTaTh ¢ TAKUM
3Ha4YeHUeEM static-11oJisl, KOTOpOE YK€ YCTaHOBIJIEHO ISl €ro Kiiacca B 3Toi JVM.

I'pad cepuanuzanumn

Jlo aTOTO MBI paccMaTpuBalid 0OBEKTHI, KOTOPHIE UMEIOT TTOJIS JIMIIb MPUMUTHUBHBIX THIOB. Ecin xe
cepuanm3yeMblii 00BEKT CChIIACTCS HA APYTHUE OOBEKTHI, UX TaK)Ke HEOOXOIMMO COXPAHUTH (3aMucaTh
B ITIOTOK 0aiT), a MpH ecepruaan3aiui — BOCCTAHOBUTh. ITH OOBEKTHI, B CBOIO OYEPE/Ib, TAK)KE MOTYT
CCBIIAThCS HA CIeAyIone 00beKThl. [Ipu 3TOM Ba)HO, UTO €CITM HECKOJBKO CCHIJIOK YKa3bIBAIOT Ha
OJIMH U TOT K€ 0OBEKT, TO TOT OOBEKT JOJKEH OBITh CEPUATM30BAH JIUIIIh OTHAXKIBI, 4 TIPH
BOCCTAaHOBJICHUH BCE CCHUIKH JIOJKHBI BHOBb YKa3bIBaTh Ha HEro oaHoro. Hampumep, cepuanusyemblit
00BbeKT A cchinaeTcst Ha 00bekThl B 1 C, KaX bl U3 KOTOPBIX, B CBOIO 0YEPElb, CChUTACTCS HA OUH U
ToT %)e 00bekT D. [locne aeecepuanusanmu He JOKHO BOSHUKATh CHTYaIlnH, Koraa B ccbluiaercs Ha
D1,aC—mnaD2, rae D1 u D2 — paBHble, HO BCe K€ pa3iHuHbIe 0OBEKTHI.

Jnist opraHu3aIy Takoro mporecca CTaHAapTHBIN MEXaHU3M CEpUAIM3aluU CTPOUT rpad,
BKJTFOYAOIINI B ce0s BCE YUaCTBYIOIINE OOBEKTHI U CCHIIKM MEXTy HUMU. Eciii ouepeHast ccpuika
yKa3bIBaeT Ha HEKOTOPBI 0OBEKT, CHavaIa MpoBEPSIETCS — HET JIM TaKoro o0bekTa B rpade. Eciu ecth
— 00BeKT BTOPOH pa3 He cepuanuzyercs. Eciu HeT — HOBBIN 00beKT 100aBseTcs B rpad.

I[Ipu mocTpoeHnu rpada MOKET BCTPETUTHCS 00BEKT, MOPOXKICHHBIN OT KJlacca, HE PeaIn3yIOIIero
untepdeiic Serializable. B aTom cinyuae cepuanuzanus npepbiBaeTcs, TeHEPUPYETCS UCKITIOUEHUE
java.io.NotSerializableException.

PaccmoTpum npumep:

import java.io.*;
class Point implements Serializable {
double x;
double y;
public Point(double x, double y) ({
this.x = x;
this.y = y-;
}
public String toString() ({
return " ("+x+","+y+") reference="+super.toString() ;

}

class Line implements Serializable {

Point pointl;

Point point2;

int index;

public Line() {

System.out.println("Constructing empty line") ;

}

Line (Point pl, Point p2, int index) {
System.out.println("Constructing line: " + index);
this.pointl = pl;
this.point2 = p2;
this.index = index;

}

public int getIndex() { return index; }

public void setIndex(int newIndex) { index = newlIndex; }

public void printInfo() ({

System.out.println("Line: " + index);
System.out.println(" Object reference: " + super.toString()):;
System.out.println(" from point "+pointl);
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System.out.println(" to point "+point2);
}

}
public class Main ({

public static void main(java.lang.String[] args) ({
Point pl = new Point(1.0,1.0);
Point p2 = new Point(2.0,2.0);
Point p3 = new Point(3.0,3.0);
Line linel = new Line(pl,p2,1);
Line line2 = new Line(p2,p3,2);

System.out.println("line 1 = " + linel);
System.out.println("line 2 = " + line2);
String fileName = "d:\\file";

try{

// BanmciBaeM o6meKTH B barn

FileOutputStream os = new FileOutputStream(fileName) ;

ObjectOutputStream oos = new ObjectOutputStream(os) ;

oos.writeObject (linel) ;

oos.writeObject (line2) ;

// MeHsieM cocTosiHMe linel m BanucmBaeM ero eme pas

linel.setIndex(3) ;

//oos.reset () ;

oos.writeObject (linel) ;

// BakpmBaeM NOTOKM

// DOCTAaTOYHO BAKPHTE TOJBKO MNOTOK-HAXCTPOMKY

oos.close() ;

// cumTIBaeM OBBEKTEH

System.out.println("Read objects:");

FileInputStream is = new FileInputStream(fileName) ;

ObjectInputStream ois = new ObjectInputStream(is) ;

for (int i=0; i<3; i++) { // CumrmeBaem 3 obmekTa
Line line = (Line)ois.readObject() ;
line.printInfo() ;

} ois.close();

} catch(ClassNotFoundException e) ({
e.printStackTrace() ;
} catch(IOException e) {
e.printStackTrace () ;

}

}
[Ipumep 12.

B st0if mporpamme pabota unet ¢ kinaccom Line (uHUS), KOTOpHI nMeeT 2 noiist Tuna Point (TuHus
OTHCBIBACTCS ABYMS TOUKaMH). 3amycKkaeMbli kiacc Main co3maeTt iBa o0bekTa kiacca Line, mpuuem,
0JlHa U3 ToueK y Hux oOmas. Kpome storo, nunus umeet Homep (1osie index). Co3aaHHbIE JIMHUU
(Homepa 1 u 2) 3anKchIBalOTCS B MOTOK, OCIIE YETO OJIHA U3 HUX MOJIy4aeT HOBBI HOMEp (3) ¥ BHOBb
CepUaAIN3YeTCH.

Brinonnenue sToi nporpamMmsal IPUBEACT K BBIBOAY Ha 3KpaH IMPUMCPHO CICAYIOUICTO:

Constructing line: 1

Constructing line: 2

line 1 = Line@7d39

line 2 = Line(@4ec

Read objects:

Line: 1
Object reference: Line@33le
from point (1.0,1.0) reference=Point@36bb
to point (2.0,2.0) reference=Point@386e
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Line: 2

Object reference: Line@6706

from point (2.0,2.0) reference=Point@386e

to point (3.0,3.0) reference=Point@68ae
Line: 1

Object reference: Line@33le

from point (1.0,1.0) reference=Point@36bb

to point (2.0,2.0) reference=Point@386e

[Tpumep 13.

M3 mpuMepa BUIHO, YTO ITOCIIC BOCCTAHOBJIICHUS Y JIMHHM COXpaHICTCS 00Ias TOYKa, OIUChIBacMast
OJIHMM M TE€M XK€ 00beKTOM (xeri-ko 386e).

Tpetwuii 3anucanHblif 00BEKT UACHTUYEH IEPBOMY, IPUUEM, COBIAJIAIOT J1aXKe OOBEKTHBIE CCHIIKH.
HecwmoTtps Ha To, 9TO TIpH 3ammcy TPEThETo 00BEKTa 3HaYeHnE index ObUTO M3MEHEHO Ha 3, B
JIECEpHATM30BAHHOM O0BEKTE OHO OCTAJIOCh PaBHBIM 1. Tak MpoM301LI0 OTOMY, UTO OOBEKT,
OTIMCHIBAIOLINH MEPBYIO JIMHUIO, YK€ ObUI 3aJIeliCTBOBAH B CEpPUAIN3ALIUHN U, BCTPETUBIIUCH BO BTOPOI
pas, MOBTOPHO 3alKCcaH He ObLI.

YroOBI yKa3aTh, 4YTO CEAHC CEPHATHM3AINY 3aBEPIICH, U MOJYYUTh BO3MOXKHOCTh TIepe/IaBaTh
u3MeHeHHbIe 00beKThI, Y ObjectOutputStream Hy)HO BbI3BaTh MeTO[ reset(). B paccMarpuBaemom
pUMepe ISl 3TOTO JOCTATOYHO yOpaTh KOMMEHTapUi B CTPOKE

//oos.reset () ;

Ecnu teneps 3amycTuTh MporpamMmy, TO MOKHO YBUJETh, YTO TPETHH 00BEKT MOTYyYUT HOMED 3.

Constructing line: 1
Constructing line: 2
line 1 = Line(@ea2dfe
line 2 = Line@7182cl
Read objects:
Line: 1
Object reference: Line@a98lca
from point (1.0,1.0) reference=Point@1503a3
to point (2.0,2.0) reference=Point@alc887
Line: 2
Object reference: Line@743399
from point (2.0,2.0) reference=Point@alc887
to point (3.0,3.0) reference=Point@e7b241
Line: 3
Object reference: Line@67d940
from point (1.0,1.0) reference=Point@e83912
to point (2.0,2.0) reference=Point@fae3c6

[Tpumep 14.

OnmnHako 3To OyAeT yKe HOBBI OOBEKT, CChIIIKA Ha KOTOPBIA OTJIMYAETCS OT MEPBOW CYUTAHHOM JIMHUH.
Bonee toro, 06e Touku OyayT TakKe OMUCHIBATHCS HOBBIMU O0BEKTaMH. TO €CTh B HOBOM CEaHCE BCe
00BEKTHI OBLIN 3aMKCaHbl, @ 3aTEM BOCCTAHOBJIEHBI 3aHOBO.

Pacmiupenue cTaHgapTHOM cepUaIM3alMU

HekoTopbIM CI10’KHO OpraHM30BaHHBIM Ki1accaM TpeOyeTcst 0coObli MOAX0A A cepranu3anuu. s
paciIupeHus CTaHAapTHOTO MEXaHW3Ma MOYKHO OOBSBHUTH B KJIacce JIBa METO/A C TOYHO TAKOM
CHUTHATYpOM:

private void writeObject (



java.io.ObjectOutputStream out)
throws IOException;
private void readObject (
java.io.ObjectInputStream in)
throws IOException, ClassNotFoundException;
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Ecnu B kacce 0OBSIBIEHBI TAKHE MCTObI, TO IIPU CCPUATTN3aIUN 00BeKTa JJIA 3aIlIMCH €TI0 COCTOSAHUA

Oynet BbI3BaH writeObject, KOTOpPBIi TOJDKEH CTeHEPUPOBATh IMOCIIEIOBATEILHOCTh OANT U 3amucaTth
ee B ITOTOK Out, MOJyYSHHBIH B Ka4yecTBE apryMeHTa. [Ipu 3TOM MOKHO BBI3BaTh CTaHIAPTHBIN
MEXaHH3M 3aIUCH 00BEKTa ITyTEM BBI30Ba METO/Ia

out.defaultWriteObject () ;
DTOT METOJI 3aIIUIIET BCE He-transient M He-static MoIA B ITOTOK JaHHBIX.

B cBoto ouepenp, mpu necepuanuzanuu meron readObject 1omkeH cuuTaTh JaHHBIE U3 TIOTOKA in
(TakKe MOJTy4eHHOTO B KQUeCTBE apryMEHTa) U BOCCTAHOBUTH 3HAUCHHS MoJieH kiacca. [Ipu
peaM3aIfK 3TOT0 METO/1a MOKHO OOPATUTHCS K CTAaHAAPTHOMY MEXaHU3MY C IIOMOIIBIO METO/IA:

in.defaultReadObject () ;

DTOT METOJI CYUTHIBAET ONMKMCAHUE O0BEKTA U3 MOTOKA U NMTPUCBAUBACT 3HAYCHUSI COOTBETCTBYIOIINX
noJiel B TEKYIEM OOBEKTE.

Ecnm ke nporienypa cepuann3auy B KOPHE OTINYACTCS OT CTAaHJAPTHOM, TO JUIS TAKUX KIIACCOB
npeHa3HaYeH albTepHATUBHBIN HHTEpdeiic java.io.Externalizable.

[Ipu ucmob30BaHUK ATOTO UHTEpJeiica B TOTOK aBTOMATUYECKHU 3aITUCHIBACTCS TOJIBKO
uneHtudukanys knacca. CoxpaHUTh H BOCCTAHOBHUTH BCIO MH(DOPMAIIHIO O COCTOSIHAH dK3EMILIIpa
JIOJDKEH caM Kitace. JIJist 3Toro B HeM JIOJDKHBI ObITh 00bsIBIICHBI MeToAbl WriteExternal() u

readExternal() uatepdeiica Externalizable. 3T MeTOIBI JOHKHBI 00SCTICUNTH COXPAHEHNUE COCTOSHUS,

OMMUCBIBACMOI'0 MMOJIAMH CaMOT'0 KJIaCCa U €T0 CylepKiacca.

[Tpu BoccTanoBnennu Externalizable-o0bekTa sk3eMIUIsIp co3AaeTCs MyTEM BhI30Ba KOHCTPYKTOpa 0e3

apryMEHTOB, ITOCJIe Yero Bei3bIBaeTcs metox readExternal.

Merton writeExternal umeeT curHatypy:

void writeExternal (ObjectOutput out)
throws IOException;

Jlnist coxpaHeHus1 COCTOSHUS BBI3bIBAIOTCS MeTo 161 ObjectOutput, ¢ MOMOIIBIO KOTOPBIX MOYKHO
3anMcarh Kak IPUMUTUBHBIE, TaK U O0ObEKTHBIE 3HaUeHUS. /{1151 KOppeKTHOM paboThI B
COOTBETCTBYIOIIIEM METOJIC

void readExternal (ObjectInput in)
throws IOException,ClassNotFoundException;

9TH 3HAYEHUS JIOJDKHBI OBITh CUUTAHBI B TOM YK€ CAMOM IOPSKE.
Kuaccel Reader u Writer u ux HacJIeTHUKH
PaccmoTpennsie kinaccsl — HacnegHukH InputStream u OutputStream — paboTarot ¢ OalTOBEIMU

JaHHBIMM. Ecy ¢ MX HOMOIIBIO 3aIICHIBATh UJIN CUMTHLIBATH TEKCT, TO CHA4Yajaa HEOOXOIMMO
COINOCTaBUTh KAXKIOMY CHMBOJY €r0 YUCIOBOM KOJ. Takoe COOTBETCTBHE HA3bIBAETCS KOJIUPOBKOM.
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H3BecTHO, uTO Java ucnonb3yet konupoBky Unicode, B KOTOPOW CHMBOJIBI MPECTABIISIOTCS
IBYX0alTOBBIM KOJIOM. baiiTOBBIE MOTOKH 3a4acTyi0 pabOTal0T ¢ TEKCTOM YIPOIIEHHO — OHU TIPOCTO
O0TOpacChIBAIOT CTAPIINK OAWT KaXKIOTO CHMBOJIA. B peaibHBIX )K€ MPUIIOKEHHUSIX MOT'YT HUCITOJIh30BaTh
pa3TUYHbBIE KOJUPOBKH (aXke ISl PyCCKOTO SI3bIKa UX CYIIECTBYET HECKOJIBKO). [ToaTromy B Bepcun
Java 1.1 mosiBUIICS MOTIOTHUTENBHBIN HAOOP KJTacCOB, OCHOBBIBatoMMicsa Ha Tumax Reader m Writer.
Wx mepapxus npecTaBiieHa Ha puc. 2.

Ota uepapxus O4eHb CX0XKa C aHAJOTMYHOH /7151 0alTOBBIX MOTOKOB InputStream u OutputStream.
I'maBHOE oTnmume mexay HUMHU — Reader m Writer paGoTtaroT ¢ motokom cuMBoJioB (char). Tomnbko,
YTeHUE MaccuBa cUMBOJIOB B Reader onuceiBaercst metogom read(char[]), a 3amucs B Writer —
write(char[]).

B tabauiie 1 npuBeneHbI COOTBETCTBHS KJIACCOB I 0AWTOBBIX U CHMBOJIBHBIX IOTOKOB.

Reader

'
| |
BufferedReader FilterReader InputStreamReader

! ' !

FileReader
FileWriter
A
| | - | .
Bufferacriter FilterWriter OutputStreamiWriter Printiriter
InputStreamReader

Puc. 2. Uepapxus knaccoB Reader u Writer.

Taomuma .1. CooTBETCTBHE KIIACCOB I OANTOBBIX U CUMBOJIEHBIX [IOTOKOB.

BalTOBLIN MOTOK CHMBOJBHBIN MOTOK

InputStream Reader
OutputStream Writer
ByteArraylnputStream CharArrayReader
ByteArrayOutputStream CharArray Writer
Her ananora InputStreamReader
Her ananora OutputStreamWriter
FileInputStream FileReader
FileOutputStream FileWriter
FilterInputStream FilterReader
FilterOutputStream FilterWriter
BufferedInputStream BufferedReader


http://www.intuit.ru/department/pl/javapl/15/javapl_15.html#image.15.2

Ta6JII/IHa .1. CooTBETCTBHE KIaCCOB JUIA 0alTOBBLIX H CUMBOJIBHBEIX IIOTOKOB.

BaliToBLIN MOTOK

BufferedOutputStream
PrintStream
DatalnputStream
DataOutputStream
ObjectInputStream
ObjectOutputStream
PipedInputStream
PipedOutputStream
StringBufferInputStream
Her ananora
LineNumberInputStream
PushBackInputStream
SequencelnputStream

CHMBOJIbHBII MOTOK
BufferedWriter
PrintWriter
Her ananora
Her ananora
Her ananora
Her ananora
PipedReader
PipedWriter
StringReader
StringWriter
LineNumberReader
PushBackReader

Hert anaiora

Kak BHUIHO U3 Ta6J'II/II_IbI, pa3iandunsa KpaﬁHe HCE3HAYUTCJIbHBI U IIPEACKA3YCMBI.

Hampumep, KOHEUHO ke, OTCYTCTBYET PeoOpa30BaHUE B CHMBOJIBHOE MTPECTABICHIE TPUMHTHBHBIX
tunoB Java u 06bekToB (Datalnput/Output, ObjectInput/Output). lo6aBieHbl K1acChI-MOCTHI,
npeoOpa3yrolire CHMBOJIbHBIE TTOTOKH B OaiiToBhie: InputStreamReader u OutputStreamWriter .
NmenHo Ha ux ocHoBe peanusoBanbl FileReader u FileWriter. Meton available() knacca InputStream B
kiacce Reader orcyrcrByeTt, oH 3ameHeH MetoaoM ready(), Bo3Bpamaronm OyjieBoe 3HaYCHHUE, —
TOTOB JIM ITOTOK K CUUTBHIBAHUIO (TO €CTh OYJIET JIM CUYMTHIBAHUE MPOU3BEIEHO Oe3 OJIOKUPOBAHMS).

B octanbHOM ke MCIOb30BaHUE CUMBOJIBHBIX TOTOKOB HAEHTUYHO paboTe ¢ 0aHTOBBIMU OTOKAMH.
Taxk, nporpaMMHBIN KOJ JUIsl 3aIIMCH CUMBOJIBHBIX TJAHHBIX B (pailsl OyIeT BBIMVIAIETh IPUMEPHO

CIIeTyIOIINM 00pa3zoMm:

String fileName = "d:\\file.txt";

//Crpoka, koTopast Bymer sBammcaHa B bain
String data = "Some data to be written and read.\n";

try{
FileWriter fw

BufferedWriter bw

new FileWriter (fileName) ;
new BufferedWriter (fw) ;
System.out.println("Write some data to file:

// Heckonesko pas BammcaTs CTPOKY
for(int i=(int) (Math.random()*10) ;--i>=0;)

bw.write (data) ;

bw.close() ;

// CumTiBaeM pesyibTaT
new FileReader (fileName) ;
new BufferedReader (fr) ;

FileReader fr

BufferedReader br
String s = null;
int count = 0;
System.out.println("Read data from file:

// CumTmBaTe maHHIE, oTobpaxast Ha 3KpaH
while ( (s=br.readLine()) !=null)

System.out.println("row " + ++count + " read:" + s);

" + fileName) ;

" + fileName) ;
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br.close() ;
} catch(Exception e) {
e.printStackTrace() ;

}
[Ipumep 15.

Knaccei-moctel InputStreamReader u OutputStreamWriter nmpu npeo6pazoBaHUK CUMBOJIOB TaK)Xe
HCIIOJIB3YIOT HEKOTOPYIO KOIUPOBKY. Ee MOKHO 3a/1aTh, ITepeaB B KOHCTPYKTOP B Ka4eCTBE
apryMeHTa ee Ha3BaHue. Eciu oHO He OyeT COOTBETCTBOBATh HUKAKON M3 U3BECTHBIX KOJUPOBOK,
Oyzner 6pomeno uckimodenue UnsupportedEncodingException. Bot HekoTOpbIe U3 KOPPEKTHBIX
3HAYEHUH 3TOro apryMeHTa (4yBCTBUTEIBHOTO K PErUCTpy!) UIsl pacipOCTPaHEHHBIX KOJAUPOBOK:
"Cpl1251", "UTF-8", "8859 1" wut.x.

Kuaacce StreamTokenizer

Ox3emmuisip StreamTokenizer co3gaeTcst moBepX CyIIECTBYIOMIET0 00bekTa, mudo InputStream, n1bo
Reader. Kak u java.util.StringTokenizer, 3TOT kJ1acc o3BoJIsieT pa301UBaTh JaHHBIE HA JIEKCEMBI
(token), BeIIEIIIEMBIC M3 TIOTOKA 110 ONpeAeiieHHBIM cBoicTBaM. [TockoibKy paboTa BemeTcs co
CJIOBaMH, KOHCTPYKTOp, MprUHUMarouii InputStream, 00bsiBi1eH kak deprecated (mpeanaraercs
oOopaunBaTh 0aliTOBBINA MOTOK Ki1accoM InputStreamReader 1 BBI3BIBaTH BTOPOI KOHCTPYKTOD).
OO0uwmii mpuHIMNI paboThl Takoil ke, kak u 'y StringTokenizer, — 3agaioTcs napamMeTpsl pa3OueHuUs,
nocie 4ero Bbi3biBaeTcst Meto nextToken(), moka He OyneT TOCTUTHYT KoHel moToka. CriocoObt
3agaHus pa3ouenus y StreamTokenizer 10BoiIbHO pa3HO0Opa3Hbl, HO MPOCTHI, ¥ TO3TOMY 37ECh HE
paccMaTpHUBarOTCS.

PaboTa ¢ ¢aiisioBoid cucreMon
Kuaacc File

Ecnu ki1acchl IOTOKOB OCYIIECTBIISIOT PeabHYIO 3allMCh M YTEHUE JaHHBIX, TO Kiacc File —ato
BCIIOMOTaTeNbHBI HHCTPYMEHT, IPU3BaHHBIN 00ecrieunTh paboTy ¢ dailnamu U KaTaloram.

Oo6nexT kimacca File sBnsiercs abcTpakTHBIM IpeacTaBieHreM ¢aiiia u myt K Hemy. OH
yCTaHaBJIMBAET TOJILKO COOTBETCTBHE C HUM, IIPU 3TOM ISl CO3JIaHMsI 00BEKTa HEBAXKHO, CYILIECTBYET
7 Takou ¢aiin Ha aucke. [Tocine co3ganust MOXKHO BEITIOJTHHUTH MPOBEPKY, BBI3BAB METO/T €Xists,
KOTOPBII BO3BpalllaeT 3HaueHue true, ecinu ¢aitn cymectyer. Co3nanue WiM yaaieHue o0bekTa
kiacca File Hmkoum o6pa3zom He oToOpaxkaeTcst Ha peaibHbIX (aitnax. s paboTsl ¢ CoNepKUMBIM
daiina MoxHO oTyuuTh SK3eMIULsIpsl Filel/OStream.

O6nexkT File MmoxkeT yka3piBaTh Ha KaTaior (y3HaTh 3TO MOXKHO ITyTEM BbI30Ba MeToja isDirectory).
Mertop list Bo3BpamaeT cnucok uMeH (MaccuB String) coaepxkamuxcsi B HeM (ailyioB (eciu 00beKT
File He yka3bpiBaeT Ha kartajor — OyaeT Bo3BpaiieH null).

Crenyromuii npuMep 1eMOHCTPUPYET UCIOIb30BaHNE 00beKTOB Kitacca File:

import java.io.*;
public class FileDemo ({
public static void findFiles(File file, FileFilter filter,
PrintStream output) throws IOException{
if (file.isDirectory()) {
File[] list = file.listFiles();
for (int i=list.length; --i>=0;) ({
findFiles(list[i], filter, output);
}
} else {
if (filter.accept(file))
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output.println("\t" + file.getCanonicalPath());

}
public static void main(String[] args) {
class NameFilter implements FileFilter ({
private String mask;
NameFilter (String mask) ({
this.mask = mask;

}
public boolean accept(File file) {
return (file.getName () .indexOf (mask) !=-1)?true:false;

}

File pathFile = new File(".");

String filterString = ".java";

try {
FileFilter filter = new NameFilter (filterString) ;
findFiles (pathFile, filter, System.out);

} catch(Exception e) {
e.printStackTrace() ;

}

System.out.println("work finished");

}
[Ipumep 16.

[Ipu BBIMIOJIHEHUH 3TOM MPOTrpaMMBbl Ha 3KpaH OyyT BbIBEJCHBI Ha3BaHUs (B KAHOHUUYECKOM BUJIE)
BceX (hailyioB, ¢ pacIIMPEHUEM .java, COJePKALIUXCS B TEKYIIEM KaTajlore M BCeX ero rmojaxkaraiorax.

Jliist onipeniesienrst Toro, 9to (ain UMeeT pacuIupeHue .java, ucronb3oBaics natepdeiic FileFilter ¢
peanuzanueii B Buae BHyTpeHHero kiacca NameFilter. Mutepdeiic FileFilter onpenenser Tonpko oqun
METOJ accept, BO3BPAIIAIONIHNI 3HAYCHUE, ONPEACIIIONIee, ITONaIaeT U MepeJaHHbIi (ailir B ycIoBus
¢unbrpanmu. [Tomumo 3Toro HHTEpdEiica, CyIIecTBYET elle OJHa Pa3HOBUIHOCTH HHTEpdelica
¢uneTpa — FilenameFilter, roe MmeTo accept onpeeneH HECKOIBKO WHAYE: OH IPUHUMAET HE OOBEKT
daiina k mpoBepke, a 00bekT File, ykaspiBaronuii Ha KaTajor, Te HaX0UTcs paiiil uist IPOBEPKH, U
CTPOKY €ro Ha3BaHUs. J[J1st MPOBEPKH COBMAICHHSI, C YIETOM PETYJISPHBIX BBIPAKEHHH, HYKHO
COOTBETCTBYIOLIMM 00pa30oM peain30BaTh METOA accept. B KOHKpeTHOM NMpHUBECHHOM NPHMEpPe
MOYHO ObLTO 000#THCE U 03 ucnonb3oBanus naTepgeiicos FileFilter mmm FilenameFilter. Ha
MPAKTHKE UX MOKHO MCIIOJB30BATh ISl BBI30Ba MeTOI0B list 00bekToB File — B 3THX citydasix OyayT
BO3BpAIEHbI (haiiIbl ¢ yueToM (pruiibTpa.

Taxoke kiacce File mpemocTaBisieT BO3MOXHOCTh MOTYyYESHHUsI HEKOTOPOU HHpOopManuu o (aiise.

e Merons canRead u canWrite — Bo3Bparaercs boolean 3HaueHue, MOKHO JId OyJeT
MPUIIOKEHUIO ITPOU3BOIUTH UTEHUE U U3MEHEHHE COIEP)KUMOTro U3 (haiiiaa, COOTBETCTBEHHO.

o getName — BO3BpaIlaeT CTpoKy — UM (aiiia (UM KaTanora).

o getParent, getParentName — Bo3BpamiaroT karajor, rae (a1 HAXOIUTCSA B BUIE CTPOKU
Ha3BaHMs U 00bekTa File, COOTBETCTBEHHO.

o getPath — Bo3Bpamaer myTh K (aiiry (Mmpu 3TOM B CTPOKY IIpeoOpa3yeTcsi abCTpaKTHBIN MyTh,
Ha KOTOpBIN yKa3biBaeT 00bekT File).

e isAbsolutely — Bo3Bpamiaer boolean 3Hauenue, sBIseTcs 1 aOCOTOTHBIM ITyTh, KOTOPHIM
ykasaH (aiin. OnpenencHue, sBISETCS JIU MyTh a0COMIOTHBIM, 3aBHCHUT OT CUCTEMBI, T]Ie
3amymieHa Java-mammuHa. Tak, 1 Windows aGCoIOTHBIN My Th HAYMHACTCS C YKa3aHMsI TUCKa,
160 cumBosoM \'. Iyt Unix aGCONIOTHBIN My Th HAUWHAETCS CUMBOJIOM /' .

e isDirectory, isFile — Bo3BpamiaeT boolean 3naueHue, yka3bIBaeT I OOBEKT HA KaTAJIOT JTUOO
¢aiin, COOTBETCTBEHHO.

e isHidden — Bo3Bpamaet boolean 3HaueHue, ykaspiBaeT JU OOBEKT HAa CKPBITHIA (aiii.
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e lastModified — mara mocienHero U3MeHeHUs..
o length — muHa Qaiina B OaiiTax.

Taxoxe MOXHO U3MEHUTh HEKOTOphIE CBOMCTBa (paiina — meToasl setReadOnly, setLastModified,
Ha3HaueHHE KOTOPBIX OUEBUIHO M3 Ha3BaHWs. Ecim HY)KHO co3nmaTh (paiiin Ha IUCKe, 3TO TMO3BOJISIOT
caenath Metofbl createNewFile, mkDir, mkDirs. CoorBercTBeHHO, createNewFile co3maet mycroii
¢aiin (ecnu TakOBOH ere He cymecTByeT), mkDir co3gaeT KaTanor, €Cli JUisl HeTO BCE POIUTEIBCKHE
YK€ CyIIeCTBYIOT, @ mKDirs co31acT KaTtajaor BMECTEe CO BCEMU HEOOXOIUMBIMH POJUTEIHCKIMH.

@Daiin MOKHO U yAATUTh — AJIsl ATOTO MpenHa3HadeHsl MeTo bl delete u deleteOnExit. [Ipu Bei3oBe
metona delete daiin Oymer ynanen cpasy xe, a mpu BbizoBe deleteOnExit mo okonuannu paboTsl Java-
MAIIHHBI (TOJIBKO MPH KOPPEKTHOM 3aBEPIICHUH PAabOTh) OTMEHUTH 3aIPOC YIKE HEBO3MOXKHO.

Taxum o6pa3om, kinacc File maeT BO3MOKHOCTh IOCTATOYHO TOJHOTO yTpaBlieHUus (aitimoBon
CHCTEMOI.

Kuaacec RandomAccessFile

OTOT Ki1acc peanusyeT cpasy ABa untepgeiica — Datalnput u DataOutput — ciegoBaTenbHO, MOKET
IPOU3BOJUTH 3aIMCh U YTEHHE BCEX MPUMUTUBHBIX TUIOB Java. DTH onepanuu, Kak ciaeayeT u3
Ha3BaHUs, MPOU3BOAATCS ¢ (haitnom. [Ipu 3TOM X MOKHO MPOU3BOAUTE IOOUEPETHO, POU3BOIBHBIM
o0pa3oMm nepemernasich 1o Qaitry ¢ momouisio BeizoBa Meroaa seek(long) (mepeBoauT Ha yKazaHHYIO
HO3MLMIO B (ailnie). Y3HaTh TeKyllee MMoJ0KEeHHE yKa3aTels B (paiije MOKHO BEI30BOM METO/1a
getFilePointer.

[Ipu co3nanum 0O6BEKTa 3TOrO Kiacca KOHCTPYKTOPY B KayeCcTBE MapaMeTpOB HY)KHO IepeaTh /1Ba
napameTpa: ¢aia u pexum padboTel. Daiis, ¢ KOTOPHIM OyAET MPOBOAUTHCS paboTa, yKa3bIBaeTCs MO0
¢ momouibio String — Ha3Banue (aiina, 160 oobekToM File, emy coorBercTBYOMUM. Pexkum paboTh
(mode) — mpencraBisgeT co0oit cTpoky 00 "r"'(TOMBKO uTeHHE), 1100 "rw'" (YTCHUE U 3aIUCh).
[TonbITKa OTKPBITH HECYIIECTBYIOMUI (Paiil TOJIILKO HAa YTEHUE MPUBEJET K UCKIIOUEHUIO
FileNotFoundException. [Ipu oTKpbITHH HA YTEHHUE U 3aITUCh OH OyJET HE3aMEeITUTEIHHO CO3/IaH (WITH
xe Oynaer Opomreno uckroueHue FileNotFoundException, eciii 3T0 HEBO3MOKHO OCYIIIECTBUTH ).

[Tocne co3nanus o0bexkTa RandomAccessFile MoskHO BOCIIONb30BaThCs MeTOIaMU HHTEp(dEricoB
Datalnput u DataOutput ais npoBeaeHwus ¢ haioM omnepauii CAUTHIBAHHS U 3amucy. [10 OkOHUaHUT
paboThI ¢ (hailyioMm ero clieAyeT 3aKphITh, BBI3BaB MeTO close.

3akjIoueHue

Bbl N03HAKOMUIIUCE C TAKMM Ba)KHBIM TMOHSATHEM, KaK TOTOKU JaHHBIX (stream). [loToku sBnsitoTCs
oueHb IPPEKTUBHBIM CIIOCOOOM pELIeHHMs 3a/1a4, CBSI3aHHBIX C Mepeaayeii U MoIy4eHUeM JaHHbIX,
HE3aBHCHUMO OT OCOOCHHOCTEH HCIONIb3yEeMbIX YCTPOMCTB BBOJA/BbIBOIa. Kak BhI Temeph 3HaETe,
MMEHHO B MTAKETE java.io COAEPIKaTCs CTaHAapTHBIE KJIACCHI, pEeIaloIne 3a1a4i OOMeHa TaHHBIMH B
CaMBIX Pa3NUYHBIX PopmaTax.

brin onmcanpl 6a30BbIe KIacchl 0aWTOBBIX MOTOKOB InputStream u OutputStream, a Takxe
CUMBOIIbHBIX TOTOKOB Reader nu Writer. Bece kitacchl MOTOKOB SIBHBIM WIIA HESIBHBIM 00pa3oM
HacleayroTest OT HuX. Kpatkuii 0030p mokasai, Ui 4ero npeJHa3HaueH KaKIbli KJIacC, KaK ¢ HUM
paboTaTh, KaKue KIacchl He pEKOMEHI0OBAHBI K HCIIOJIb30BaHUIO. M3y4eHo, Kak repenaBaTh B MOTOKH
3HAYCHUs IPUMHUTHUBHBIX THITOB Java. Oco0oe BHUMaHKEe OBUIO YACICHO ONEepaIisiM ¢ 00bEKTaMU, JUIS
KOTOPBIX CYIIECTBYET CHCIHATBLHBI MEXaHU3M CepHaTH3aIIH.

Haxkownern, OblTH OnMcaHbl Kiacchl 1 paboThl ¢ (aitnoBoii cucremoii — File m RandomAccessFile.



