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Cucmema ssod0da/ebigo0a.

1. BBepeHue

OnwuceiBatOTCA pealn3oBaHHbIe B Java BO3MOXKHOCTH Tepeaaud nHpopmanuu: pabora c
(ailnamu, ceTblo, JOITOBPEMEHHOE COXPAHEHHE OOBEKTOB, OOMEH JAHHBIMU MEXIy IOTOKaMHU
UCTIOJIHEHUS U T.II. Bee aTu geiicTBus 0a3upyloTcsl Ha MOTOKax OailT (mpeacTaBieHbl KiaccaMmu
InputStream u OutputStream) u nmorokax cumBojioB (Reader m Writer). Bce aTu kmaccsl u ux
MHOTOUYHUCIICHHBIC HACIEIHUKU cojepikarcs B Oubnuoreke java.io. OTAETbHO paccMaTpuBaeTcs
MEXaHHM3M CepHaIn3alui 00bEKTOB U paboTa ¢ danaamu.

2. Obwume cBeaeHus

2.1 Cuctema BBoaa/BbiBoaa. [loTOKM AaHHbIX (stream)

YacTh BEIYMCIUTENBHOMN MIaTGOPMBI, KOTOpask OTBEYAET 32 OOMEH JaHHBIMU, Ha3bIBACTCS —
cUCTeMa BBOJAA/BhIBO/IAa. B Java oHa mpescTaBiieHa makeToM java.io (input/output).

B Java ana omucanus paboThl TIO BBOMY/BBIBOAY HCIIONB3YETCS CIIEHUATBHOE MOHSATHE
NOTOK JaHHBIX (stream). IIoTOK JaHHBIX CBSI3aH C HEKOTOPHIM MCTOYHUKOM, WJIM IPUEMHUKOM,
JTaHHBIX, CIIOCOOHBIM MONy4aTh WM MpPeNocTaBisaTh uH(opmanuio. COOTBETCTBEHHO, MOTOKU
JeNATCS Ha BXOJSIINE — YMTAIOLINE JaHHBIC U BBIXOJAIINE — Mepearoime (3anichblBaIOLINe)
naHHbIe. BBeneHuwe KOHIENIUU stream TO3BOJNSET OTACIUTH JIOTMKY MIPOrpaMMBI  OT
HU3KOYPOBHEBBIX OTEPAINil ¢ yCTPOHCTBAMHU BBOJIA/BBIBOIA.

B Java motoku mpezacraBnstorcs oObekTamu. ONUCHIBAIONIME MX KJIACCHI COCTaBISIOT
OCHOBHYIO 4acTh MakeTa java.lo. Bce kitacchl pasieneHbl Ha 1B€ 4YacTU — OAHM OCYILECTBISIOT
BBOJI JAHHBIX, JPyTHE — BBIBO/I.

bazoBrie, Hambosee yHHBEpCalbHBIC, KJIACCHI IO3BOJSIOT CYHMTHIBATH M 3alMCHIBAThH
uHbOpMAII0 UMEHHO B BHJIe Habopa 0alT. UToOB! MX ObLIO YIOOHO MPUMEHSTH B PA3IMYHBIX
3a/1adax, java.lo COJCPKUT TaKKe KIACChI, peoOpasyronye To0bie JaHHBIE B HAOOp OaiiT.
Hanpumep, ecnu HyxHO coxpaHuTh Tull double — B ¢aiin, To MOXKHO CHayana MPEeBpPaTUTH €0 B
HaOop Oaiit, a 3aTeM 3TH OaiThI 3anmucath B (pailyl. AHAJIOTUYHBIC IEUCTBUSI COBEPIIAIOTCS KOT/Ia
TpeOyeTcss coXpaHUTh OOBEKT. [Ipy BOCCTaHOBIEHHMH [AHHBIX MPOMAEIBIBAIOTCA OOpaTHBIC
JIEMCTBUSl — CHadaja CYMTHIBACTCS MOCIENOBATENILHOCTh OaiT, a 3areM oHa mIpeolOpasyercs B
HY>KHBIN (hopMmart.

Ha puc.] mpencraBieHbl MepapXWH KJIACCOB BBOJA/BBIBOJIA. BXOIHBIC TOTOKH KJIacChl
Hacsenyrores ot InputStream, a Beixonssle — ot OutputStream.
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Puc. 15.1. Uepapxus kiaccoB BBOAa/BBIBOIA.

2.1.1 Knaccbl InputStream u OutputStream

InputStream — 310 6a30BbIii KJIACC /IS TOTOKOB BBOJIA, U COMEPKUT Oa30BBIE METOJBI JIJIS
paboThl ¢ OAaHTOBBHIMU MOTOKAMHU JAHHBIX. JTH METO/bI HEOOXOTUMBI BCEM Kjlaccam, KOTOphIE
Hacsenyores ot InputStream.

Meton read() (6e3 apryMeHTOB) - SBISIETCS aOCTPAKTHBIM M JOJKEH OBITh OTPEECH B
KJIaccax-HacJeqHUKaxX. MeToj mpeqHa3HaueH sl CYUTBIBAHUS OJHOTO Oaiita m3 moroka. Ecnu
CUMTBHIBAHUE MPOMU3OIIIO YCIEIIHO, BO3BPAIIAEMOE 3HAYCHUE JISKUT B Auamna3one ot 0 g0 255 u
NpeACTaBIsieT COOOM MoMyueHHbIH OaiT. Ecau JOCTUTHYT KOHEI[ MOTOKA, TO BO3BpallaeMoe
3HAUYECHUE PaBHO -1.

Ecnu ke cuuTtaTh M3 MOTOKA JaHHBIE HE yHaeTcs M3-3a KAKUX-TO OMIMOOK, Wi cOOeB,
Oyner OpomreHo uckmroueHue java.io.lOException. DtoT kimacc Haciemyercs oT Exception, T.e.
€ro Bceraa HeoOXonuMo 00pabaThIBaTh SIBHO.

Ha npaxTike 0ObIYHO MPUXOAUTCSA CYUTHIBATh HE OJIMH, a CpPa3y HECKOJIIbKO OAlT — TO €CTh
mMaccuB OaiT. Iy sroro ucnonb3yercs meron read(), Tae B KauyecTBE MapaMeTPOB IMepenaeTcs
maccuB byte[]. Ilpu BbIMOIHEHHM 3TOrO METOAA B LMKIE MPOM3BOIUTCS BBI30B aOCTPAKTHOTO
merona read() (ompeneneHHoro 0e3 mapamMeTpoB) M pe3yJbTaTaMU 3allOJIHACTCS MepeAaHHbINd
maccuB. KonnyecTBo 0ailT, cuMThIBaEMOE TakKUM 00pa3oM, paBHO JJIMHE MEPEAaHHOIO MAcCHBA.
Ho npu 5ToOM MOXKET Tak MONXYYUThCS, YTO JAHHBIC B MIOTOKE 3aKOHYATCS €IIe A0 TOTO, Kak Oyaer
3aMoJHEH BECh MacCcWB. 10 €CTh BO3MOXKHA CHUTyalMs, KOTJa B TIOTOKE JaHHBIX (OaiT)
CONICP)KUTCS MEHBIIle, 4YeM JUIMHAa MaccuBa. [loaTomMy MeToj BO3BpallaeT 3HAYCHHE int,
yKa3bIBaloIlee, CKOJIbKO 0ailT ObUI0 peanbHO cuuTaHo. [IOHATHO, YTO 3TO 3HaYEHHE MOXKET OBITH
oT 0 10 BEMUYHMHBI IJTUHBI IEPEJAHHOTO MacCHBA.

Ecnu e Mbl M3HaUaIbHO XOTHM 3alOJHUTh HE BEChb MAaCCHUB, a TOJIBKO €r0 4acTh, TO IS
ITHUX IeJiel ucnomnb3yercs meton read(), kKoTopoMmy, KpoMe MaccuBa byte[ ], mepenaroTcs erie aBa
int 3HaueHus. [lepBoe — 3TO MO3UIMS B MAacCUBE, C KOTOPOU CIIeIyeT HaYaTh 3al0JIHEHUE, BTOPOE
— KOJIMYECTBO OaiT, KOTOpOE HYKHO CUUTaTh. TakoW MOAXOM, KOTJa JJIs MONyYeHHUs JaHHBIX
nepenaeTcs MacCHB | JBa int uncia — offset (cmemenue) u length (nmuHa), SBISETCS TOBOJIBHO



pacrpoCTpaHEHHBIM M YAaCTO BCTPEUYACTCSI HE TOJBKO B MIAKETE java.io.

[Ipu BbIBOBe MeTonoB read() BO3MOXKHO BO3HHMKHOBEHHME TaKOH CHUTyalluu, KOraa
3arpanimBaeMble JTaHHBIC €II¢ He TOTOBBI K CUYMTHIBAHWIO. Hampumep, e€ciu MBI CUHUTHIBAEM
JaHHbIE, MOCTYMAIOIINE U3 CETH, U OHHU elle MPOCTO He MpHUILIU. B TakoMm ciydae Heb3s
CKa3aTh, YTO JIaHHBIX OOJIBIIIE HET, HO U CUUTATh TOXKE HEYETO - BBHIIOJIHCHUE OCTAHABIMBACTCS
Ha BbI30Be MeToza read() u monyvaercs "3aBucanue'.

UroObl y3HATh, CKOJIBKO OalT B IMOTOKE TOTOBO K CUHMTHIBAHHIO, TPHUMEHSETCS METOJ
available(). DToT MeTOx BO3BpalllaeT 3HAUYCHHE THUIMA int, KOTOPOE MOKAa3bIBAET, CKOJIbKO OAlT B
MOTOKE TOTOBO K CYMTHIBAHHWIO. [Ipy 3TOM HE CTOUT IyTaTh KOJIWYECTBO OAlT, TOTOBBIX K
CUUTHIBAHHIO, C T€M KOJMYECTBOM OalT, KOTOphIE BOOOIIE MOXHO OydeT CYUTAaTh U3 3TOTO
noroka. Meton available() Bo3Bparaer 4ucio — KOJIMYECTBO OAWT, UMEHHO Ha JAHHBIA MOMEHT
TOTOBBIX K CYUTHIBAHUIO.

Korma paboTta ¢ BXOIHBIM MOTOKOM JIaHHBIX OKOHYEHA, €T0 CJIEAYET 3aKpbITh. s 3TOTO
BbI3bIBaeTcs Meton close(). DTuM BBI30BOM OyayT OCBOOOXKIECHBI BCE CHUCTEMHBIE PECYPCHI,
CBSI3aHHBIE C TIOTOKOM.

Touno Ttak e, kak InputStream — 3To 06a30BbIi Kjacc AN MOTOKOB BBOJAA, KIIACC
OutputStream — 310 6a30BBIi KJIacC AJIs MOTOKOB BHIBOJIA.

B knacce OutputStream aHanoruuHelM 00pa3oM OIpeneNstoTCs TpU Merona write() —
OIMH TIPUHUMAIOIIMI B KadecTBE mapameTrpa int, Bropoii — byte[] u TpeTuii — byte[], rutoc aBa
int-uyucna. Bece 3Tu MeTopl HUYETo He Bo3Bpaiarot (void).

Meron write(int) sBisieTcs aOCTPakTHBIM W JOJDKEH OBITh pEaM30BaH B KIaccax-
HaCJIEAHUKAaX. JTOT METOJ MPUHUMAET B KayecTBE MapaMeTpa int, HO pealbHO 3alHCHIBAET B
MOTOK TOJBKO byte — miaamme 8 OGUT B 1BOMYHOM mpezcTaBieHuu. OcranbHble 24 Outa OyayT
OPOUTHOPHPOBaHBl. B ciydae  BO3HUKHOBEHHMsI ~ OIIMOKKM  3TOT  MeToJ  Opocaer
java.io.IOException, kak, Bipo4deM, u OOJIBIIMHCTBO METOJIOB, CBSI3aHHBIX C BBOJOM-BBIBOIOM.

Jns 3amuMcu B MOTOK Cpa3y HEKOTOPOTO KomudecTBa OalT meromy write() mepenaercs
MaccuB 0aiT. imu, eclii MbI XOTUM 3aIlucaTh TOJIBKO YacTh MACCUBA, TO TiepeaaeM MaccuB byte| |
U /1Ba int-4ncia — OTCTYI U KOJUYECTBO OaiT /uist 3anucu. [IoHSITHO, 4TO eciu yKka3aTh HEBEpHbIE
napaMeTpbl — HAMPUMED, OTPUIIATETBHBINA OTCTYI, OTPUIIATEIIEHOE KOJTMYECTBO OANMT IS 3aIHCH,
a0 eciu cymMma OTCTYM IUTIOC JUTMHA OyleT Ooublie JIMHBI MacCHBa, — BO BCEX 3TUX CIIydasx
kugaetcs uckmoueHne IndexOutOfBoundsException.

Peanu3zanus nmotoka MOXeT ObITh TAaKOW, YTO JIaHHBIE 3allUCBHIBAIOTCS HE Cpaszy, a XpaHATCs
HEKOTOpOE BpeMs B mamsTH. Hampumep, MbI XOTUM 3anucarh B Gaill Kakue-To JaHHbBIE, KOTOPhIe
nonydaem moprusmMu o 10 Gait, m tak 200 pa3 mompsia. B takom ciywae Bmecto 200
oOpamenuii x ¢airy ymoOHeld OydeT CKONMUTh BCE J3THU JAHHBIE B MAMATH, a MOTOM OJHUM
3axonoM 3ammcark Bce 2000 Oaiit. To ecTh Kiacc BBIXOIHOI'O IOTOKAa MOYKET HCIIOIB30BATh
HEKOTOPBI BHYTPEHHUN MeXaHU3M i Oydepusanuu (BpeMEHHOTO XPaHEHUS TepeI OTIIPABKONA)
naHHbIX. UTOOBI yOeaWThCs, YTO JaHHBIC 3alMCaHbl B IOTOK, a HE XpaHiaTcs B Oydepe,
BbI3bIBaeTca metop flush(), onmpenenennsiii B OutputStream. B 3tom kiacce ero peanuszanus
MycTasi, HO €CJIM KaKoM-1100 M3 HACJIEIHUKOB UCIIOIB3YeT Oydepu3aluio JaHHbIX, TO TOT METO.
JOTHKEH OBITH B HEM TEpPEOTpPEICIicH.

Korna paboTta ¢ mOTOKOM 3aKOHYEHA, €T0 ClIeAYyeT 3aKpbITh. /{7151 7TOro BBI3BIBAETCS METON
close(). Otor MeTon cHayama ocBoOoxkmaeT Oydep (BpzoBoM Metoaa flush), mocie gero morox
3aKpbIBAE€TCSI M1 OCBOOOXIAIOTCSI BCE CBS3AHHBIE C HUM CHCTEMHBIE PeCcypChl. 3aKpBIThIIl OTOK
HE MOXKET BBITIONHATH ONEpAllMU BHIBOJA U HE MOXET OBITh OTKPHIT 3aHOBO. B Kkimacce
OutputStream peanuzanust Mmetoaa close() He MPOU3BOAUT HUKAKUX JICHUCTBHUH.

Urak, knaccel InputStream u QutputStream omnpenenstoT HEOOXOTUMBIC METOIBI IS
paboThl ¢ GAaNTOBBIMHM MOTOKAMH JTAHHBIX. JTH KJacchl SABJISAIOTCS aOcTpakTHhIMU. VX 3amaua —
omnpenenuTh o0muii uHTepdeic IS KIACcCOB, KOTOPHIE TMONYYarOT JaHHBIE W3 Pa3IHMYHBIX
UCTOYHUKOB. TaKMMU MCTOYHMKAMH MOTYT ObITh, HallpUMep, MaccuB OaiT, ¢aili, cTpoka u T.1.
Bce onu, uny, 1o kpaitHeir Mepe, HauboJiee paclipoCTpaHeHHbIE, OyIyT paCCMOTPEHBI JlajIee.

Knaccei-peanuzanny moTokoB JaHHBIX



2.1.2 Knaccbl ByteArraylnputStream n ByteArrayOutputStream

Camblii €CTECTBEHHBIH M MPOCTOM HMCTOYHMK, OTKYAa MOXKHO CUUTBIBaTH OAaMTHI, — 3TO,
KOHeuHo, MaccuB 0alT. Knacc ByteArrayInputStream mnpencraBiseT MOTOK, CUMTBHIBAIOIIMN
JaHHBIE M3 MaccuBa 0alT. DTOT KJIaCC MMEET KOHCTPYKTOpP, KOTOPOMY B KaueCTBE IMapameTpa
nepenaetcsi maccuB byte[]. COOTBETCTBEHHO, MpH BBI30BE MeToM0B read() BoO3BpalacMmbie
JaHHBIe OyayT OpaThCcsi IMEHHO M3 3TOro MaccuBa. Hampuwmep:

byte[] bytes = {1,-1,0};

ByteArrayInputStream in =

new ByteArrayInputStream(bytes);

int readedInt = in.read(); // readedInt=1

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

readedInt = in.read();

// readedInt=255. OgmuHako

// (byte)readedInt mact 3Hauenue -1

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

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

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

EciM 3anyCcTUTh TaKylw OporpaMMy, Ha DKpaHe 0oToOpasuTcsa clenyluee:

first element read is: 1

second element read is: 255

third element read is: 0

IIpu BeI3OBe Merona read() MaHHBIE CUMTHIBAINCH W3 MaccuBa bytes, MepenaHHOTO B
KOHCTpYKTOp ByteArraylnputStream. OOparure BHUMaHHME, B JAaHHOM HpPUMEpPE BTOPOE
CUMTAHHOE 3HAYCHHE paBHO 255, a He -1, Kak MOXHO ObLTO ObI OKHAATh. UTOOBI MMOHATH, TOYEMY
3TO MPOU30IILIO, HY)KHO BCIIOMHHUTH, YTO METOJ read CUMTHIBAEeT byte, HO BO3BpaIlaeT 3HAYCHHE
int, moay4eHHoe q00aBieHrneM HEOOXOIUMOTO YHciia Hy el (B JBOMYHOM IIPEICTaBlIeHUN ). bailr,
paBHbI -1, B qBOMYHOM mpeacTaBieHur umeeT Bua 11111111 u, cOOTBETCTBEHHO, YUCIIO THUIA
int, moayyaeMoe IpHCTaBKoW 24-x Hyne#, paBHO 255 (B mecaTtuyHo# cucteme). OgHaKo eciu
SIBHO TIPUBECTH €T0 K byte, TOTYyYHUM HCXOIHOE 3HAUCHUE.

AHanmornyHo, A1 3amucy OalWT B MacCUB NpuMeHsieTcs kiace ByteArrayOutputStream.
DTOT KJIacC UCMONB3YeT BHYTPH cebOsi 00BEKT byte[], Kyma 3amuchiBaeT JaHHBIC, TIEpeIaBacMbie
npu BbI30Be MeTonoB write(). UToOBI MONyYUTh 3amMcaHHbIE B MAaCCHB JaHHBIC, BBI3bIBACTCS
meTox toByteArray().

Mpumep:
ByteArrayOutputStream out =
new ByteArrayOutputStream();
out.write (10);
out.write(11);
byte[] bytes = out.toByteArray():

B sToM mpumMepe B pe3ynbraTe MaccuB bytes OyJeT cocToATh U3 ABYX 31eMeHToB: 10 u 11.
Hcnonb3oBate kiaccel ByteArraylnputStream u ByteArrayOutputStream MoxeT ObITH
O4YeHb YNOOHO, KOTJa HYXXHO TPOBEPHUTH, YTO WMEHHO 3allCHIBACTCSI B BBIXOJHOW MOTOK.
Hanpumep, npu omnagke ¥ TECTUPOBAHUM CIIOXKHBIX MPOLECCOB 3allUCH U YTEHHUsS U3 MOTOKOB.
OTH KJ1acchl XOPOIIX TEM, YTO MO3BOJISIOT Cpa3y MPOCMOTPETh PE3YNBTAT U HE HYXKHO CO3/1aBaTh
HU (paiin, HU ceTeBOe COEMHEHUE, HU YTO-JIN0O elle.

2.1.3 Knaccbl FilelnputStream un FileOutputStream

Kiace FileInputStream ucnons3yercs 1yist ureHus JaHHBIX U3 (aitna. KoHcTpykTOop Takoro
KJlacca B Ka4eCTBE MapamMeTpa MpUHUMAET Ha3BaHUE (aiina, u3 KOTOporo OymeT MpOU3BOAUTHCS



cunthiBanue. [Ipu yka3zaHUM CTPOKK UMEHH (haiiia Hy»KHO YYHUTHIBATh, YTO OHA Oy/IET HAIPSIMYIO
nepe/iaHa ONEepalMoOHHON CHCTeMe, Mo3ToMy (opMar MMEHU Qaiiyla U MyTH K HEMY MOXET
pa3IuYaThCs Ha PasHBIX MwiaTrgopmax. Eciau mpu BEI30BE 3TOTO KOHCTPYKTOpA MEpeaarh CTPOKY,
YKa3bpIBAIOIIYI0 HA  HECYIICCTBYIOIIMH  (aitm  WiM  Karajuor, To Oyaer  OpoIieHo
java.io.FileNotFoundException. Eciu e 00bEKT ycrenHo co3/iad, TO TPU BBI30BE €r0 METOIOB
read() Bo3BpalaeMbie 3HaUCHUS OyyT CUMTHIBATHCS M3 YKa3aHHOTO (aiia.

Jlist 3amcu 6aiT B daiin ncnonsiyercs kinace FileOutputStream. [Tpu cozmannm 00beKTOB
3TOTO KJjlacca, TO €CTh MPHU BBI30BAaX €ro KOHCTPYKTOPOB, KpOME MMEHH (aiisia, TaK)Ke MOXKHO
yKa3arb, OyAyT JIN JaHHBIEC JTOTIMCHIBATHCS B KOHEI] (aiina, oo ¢aitn Oyner nepesamnucad. Ecim
yKa3aHHBIH (a1 He CymecTByeT, To cpasy nocie coznanus FileOutputStream on OynmeT co3maH.
[Ipu BBI30Bax MeTONOB Write() mepenaBaeMble 3HAUYCHHS OyIyT 3amUCHIBATHCS B ATOT (haiin. o
OKOHYAaHHUU pabOThl HEOOXOIUMO BbI3BaTh MeTOA close(), YTOOBI COOOIIUTH CHCTEME, YTO paboTa
o 3armcy (haiina 3akondena. [Ipumep:

byte[] bytesToWrite = {1, 2, 3};
byte[] bytesReaded = new byte[10];

String fileName = "d:\\test.txt";
try {
// Co3maTb BHXOIOHOM MMOTOK
FileOutputStream outFile = new FileOutputStream(fileName) ;

System.out.println ("®amn OTKPHT nJjsa 3anmucm");
// 3anmcarb MacCusb
outFile.write (bytesToWrite);

System.out.println ("3amnmucano: " + bytesToWrite.length + "
Gant") ;

// TIO OKOHUAHMWM MCIIOJIb30BAHUSA OOJIKEH OBITH SZaKPBIT

outFile.close();

System.out.println ("BeIXOOHOM IIOTOK =BaKpHT") ;

// Co3marTe BXOIOHOM IIOTOK

FileInputStream inFile = new FileInputStream(fileName) ;

System.out.println ("®amm OTKPHT nOJsa uTeHUa") ;

// Y3HATL, CKOJIbBKO 6alT IOTOBO K CUMUTHBAHUID

int bytesAvailable = inFile.available();

System.out.println("T'oroBo k cumTEBaHMO: " + bytesAvailable +
" BamT") ;

// CumMTaTe B MacCuUB
int count = inFile.read(bytesReaded, 0,bytesAvailable);
System.out.println ("Cumraso: " + count + " Gawnr");
for (i1i=0;i<count;i++)
System.out.print (bytesReaded[i]+",");
System.out.println();
inFile.close();
System.out.println ("BxomHOM NOTOK 3aKpeT") ;
} catch (FileNotFoundException e) {
System.out.println ("HeBO3MOXHO MNPOMU3BECTU 3anucb B danjg: " +
fileName) ;
} catch (IOException e) {
System.out.println ("Oumbra BBOma/BEIBOmA: " + e.toString());
}
Monmep 15.1.
PesynbprTaToM paboOTH OpOTpaMMmbl OyOeT:
®amryl OTKPBIT OJIA 3alucu
BanmcaHo: 3 Bant
BEIXOZHOM MOTOK 3aKPHT
®anJl OTKPHT OJIS YTEHUS
TOTOBO K CUMTHBAHMIO: 3 BamnT



CumraHo: 3 Oaur
1,2,3,

BXOOHOM MOTOK 3aKPBIT
MNoumep 15.2.

[Tpu pabote ¢ FileInputStream meron available() mpakTudeckyn HaBEpHsSIKA BEPHET JTHHY
¢aiina, T0 ecTp uuciao OalT, CKOJIBKO BOOOIIE M3 HEro MOXHO cuuTarb. HO He crouT
3aKJIQIBIBATHCS. HA OTO TPU HANHMCAHWUHU MPOrpamMM, KOTOpPbIE JOJDKHBI YCTOHYMBO paboTaTh Ha
pa3nuuHbIX Tuiatdopmax,— metof available() Bo3Bpaiaer unciao 6aiT, KOTOpoe MOXKET OBITH Ha
JTAHHBI MOMEHT cuMTaHo 0e3 OmoxupoBaHus. ToT (akt, 4TO, CKOpee BCETro, 3TO YHCIO U OyJeT
JUIMHOM (haiina, sSBIsSeTCs BCEro JUILb YaCTHBIM CllyyaeM paOoThl Ha HEKOTOPBIX MIaTdopMax.

B nmpuBeneHHOM nprMepe TSk HarTISTHOCTH 3aKPBITHE TIOTOKOB IPOM3BOIMIIOCH Cpasy ke
[oCcJie OKOHYAaHUSI UX HUCHOJIb30BAaHUS B OCHOBHOM Onoke. OJHAKO Jyyllle 3aKpbIBaTh MOTOKU B
finally 6m0ke.

} finally {
try{inFile.close () ;}catch(IOException e) {};
}
Takoli TOIXOM TapaHTUPYET, YTO TIOTOK OydeT 3aKphIT U OyayT OCBOOOXICHBI BCE
CBSI3aHHBIC C HUM CUCTEMHBIE PECypCHI.

2.1.4 PipedinputStream u PipedOutputStream

Knaccer PipedInputStream u PipedOutputStream xapakrepusyloTcst TeM, 4TO UX OOBEKTHI
BCEI/Ia HCIONB3YIOTCA B Mmape — K omgHoMmy o0wsekty PipedInputStream npusszbiBaeTcs
(moxmkirouaercs) oauH o0bekT PipedOutputStream. OHM MoOryT OBITH MONIE3HBI, €CIH B
porpaMMe HeOoOXOIUMO OpPraHMU30BaTh OOMEH JaHHBIMH MEXIy MOIYISIMHU (HAIIpUMeEp, MEXITY
MOTOKaMU BBITIOJTHEHHU ).

OTH  KJIacchl MPUMEHSIOTCS  CIEAYIONIMM  00pa3oM:  CcO3MaeTcsi 10  OOBEKTY
PipedInputStream u PipedOutputStream, nocse yero OH1 MOTYT ObITh COETUHEHBI MEXTy COOOiA.
Omua  o0bekT PipedOutputStream MoxeT OBITH COCIUHEH C POBHO OJHHUM OOBEKTOM
PipedInputStream, u Hao6opoT. 3atem B 00bekT PipedOutputStream 3ammchiBaioTCs JaHHBIE,
MOCJIC YeTr0 OHH MOTYT OBITh CUMTAHBI HMECHHO B MOAKIIOYCHHOM oOBbekTe PipedInputStream.
Takoe coeanHeHHMEe MOXHO oOecneyuTh JMOO BBI30OBOM MeTozna connect() ¢ mnepeaadent
cooTBeTcTBYyIOMEro oobekTa Pipedl/OStream (Oymem Tak kpaTHO 00O3Ha4YaTh Mapy KIAccoB, B
nanHoM cirydae PipedInputStream u PipedOutputStream), nu6o nepenars 3TOT 00BEKT elle Mpu
BBI30BE KOHCTPYKTOpA.

Hcnonb3oBanue cBsazku PipedInputStream u PipedOutputStream mokaszano B cieqyromiem
npuMepe:

try {

int countRead = 0;
byte[] toRead = new byte[100];
PipedInputStream pipelIn = new PipedInputStream() ;
PipedOutputStream pipeOut = new PipedOutputStream (pipeln);
// CUMTHBATL B MAaCCHMB, [IOKAa OH IIOJIHOCTLI He OymeT SBaroJHeH
while (countRead<toRead.length) {

// 3anmcaTh B IIOTOK HEKOTOPOE KOJUMUECTBO OanT

for(int 1=0; i< (Math.random()*10); i++) {

pipeOut.write ((byte) (Math.random()*127));

}

// CuMTaTb M3 [NOTOKa NOCTYIIHHE IaHHHE,

// DoBaBUTL MX K yXe& CUMTaHHLM.

int willRead = pipeln.available();

if (willRead+countRead>toRead.length)
//HyXHO CcumMTaThb TOJILKO OO Ipernejyla MacCuiBa
willRead = toRead.length-countRead;



countRead += pipeln.read(toRead, countRead, willRead);
}
} catch (IOException e) {
System.out.println ("Impossible IOException occur: ");
e.printStackTrace () ;
}
MNoumep 15.3.

JlaHHBIN TIpUMeEp HOCHUT YMCTO JEMOHCTPATHUBHBIA XapakTep (B pe3yibrare ero paldoThl
maccuB toRead OyneT 3amonHeH ciy4ailHbIMU yuciiaMu). bonee sIBHO BBIrOAa OT UCIIOIb30BaHUS
Pipedl/OStream B 0CHOBHOM NPOSIBISIETCS IPU Pa3pabOTKe MHOTOMIOTOYHOTO MpHIokKeHus. Ecin
B IIpOrpaMMe€ 3aIlyCKAaeTCs HECKOJIBKO IIOTOKOB HMCIIOJIHEHUs, OPraHU30BaTh Iepeaady AdaHHBIX
MEXTy HUMH YIOOHO C TTOMOIIBIO ATHX KIACCOB. J[JIs1 3TOT0 HY»KHO CO31aTh CBS3aHHBIE 0OBHEKTHI
Pipedl/OStream, mocne yero mepeaarb CChUIKM Ha HUX B COOTBETCTBYIOIIHME TMOTOKHU. [loTok

BBITIOJTHEHHUS, B KOTOPOM MPOU3BOUTCS UTEHUE TAHHBIX, MOXKET COJEPIKATh MOTOOHBIIN KOJI:
// inStream - obwexT kjacca PipedInputStream
try {
while (true) {
byte[] readedBytes = null;
synchronized (inStream) ({
int bytesAvailable = inStream.available();
readedBytes = new byte[bytesAvailable];
inStream.read (readedBytes) ;

}

// obpaboTka MMOJIyUEeHHHX HaHHHX M3 readedBytes

/]
} catch (IOException e) {
/* I0Exception 6ymer OGpomeHno, kKoTga MNOoTok inStream, mambo
CBAB3aHHEM C HUM PipedOutputStream, yxe 3aKpHT, U IPU DTOM
[IPOM3BOOUTCH I[IOMNBITKA CUMTHBAHMSA M3 inStream */
System.out.println ("pabora ¢ norokoM inStream =aBepmeHa") ;

}
Moumep 15.4.

Ecin ¢ oObekrom inStream OJHOBPEMEHHO MOTYT paboTaTh HECKOJIBKO IOTOKOB
BBITMIOJTHEHUS, TO HEOOXOMUMO HCIONB30BaTh Onok synchronized (kak u chaenaHo B mpuMepe),
KOTOPBII rapaHTHPYET, YTO B MEPHUOJ MEKIY BbI3oBaMu inStream.available() u inStream.read(...)
HU B KakOM JIPyr'OM TIOTOKE BBITIOJHEHHUSI HE OyleT MPOU3BOAUTHCS CUMThIBAHWE M3 inStream.
[ToaTomy BBI30B inStream.read(readedBytes) He mpuBeneT k OJIOKHPOBKE U BCE JaHHBIC, TOTOBBIC
K CUHUTHIBAHHIO, OyyT CUMTAHBI.

2.1.5 StringBufferlnputStream

WNHuorga OviBaeT ynoOHO paboTaTh ¢ TEKCTOBOM CTPOKOM String Kak ¢ moTokom OauT. Jlyis
3TOr0 MOYKHO BOCIIONIb30BaThes KinaccoM StringBufferlnputStream. [Ipu cozmanum o6bekTa 3TOr0
KJIacca HEOOXOAMMO MepenaTh KOHCTPYKTOpY OObekT String. /[aHHbIE, BO3BpaIiaeMble METOIOM
read(), OyIyT CUHMTHIBATbCSI HMMEHHO U3 JTOH CTpoku. Ilpu »>TOM cuUMBOIBI OyayT
npeoOpa30BLIBATHCS B OANTHI C TOTEpEN TOUHOCTH — CTapIIuid 0alT oTOpachiBaeTCs (HAIIOMHUM,
4yTO cUMBOJ char coctout u3 AByx 0ailT).

2.1.6 SequencelnputStream

Kimacc SequencelnputStream oObenuHseT MOTOK JaHHBIX W3 JAPYTUX ABYX W Oojee
BXOJHBIX ITOTOKOB. I[aHHBIC 6y,[IyT BBIYUTHIBATHCA ITOCJIIEA0BATCIBHO — CHA4dajla BCC JAaHHBIC U3
MEepBOIo MOTOKAa B CIHUCKE, 3aT€M U3 BTOPOTo, U Tak nanee. Konen motoka SequencelnputStream
6y;[eT AOCTUTHYT TOJIBKO TOTJld, KOr1a GYIIGT JOCTUTHYT KOHCI] IOTOKA, IMOCJIICAHCTO B CIIMCKC.

B »TOM Kilacce wumeercs JABa KOHCTPYKTOpa — TPUHHUMAIONIMN JBa TMOTOKa H
npuHuMaromuii  Enumeration (B KOTOpOM, KOHEYHO, IOJDKHBI OBITH TOJBKO HK3EMIUIAPHI



InputStream u ero nacnemnukoB). Korma Bei3biBacTcs meton read(), SequencelnputStream
MBITACTCSA CUMUTaTh OAaWT M3 TEKyLIero BXOAHOIO MOToKa. Ecnu B HeM Oojbllle JaHHBIX HET
(cunTaHHOE W3 HEro 3HA4YeHHWE PaBHO -1), y Hero BeI3BIBaeTCS MeTon close() W ciemyromui
BXOJIHOM MOTOK CTAHOBUTCS TEKYIIMM. Tak MPOAOIDKAETCS A0 TeX MOp, MOoKa He OyayT MOTyUYeHbI
BCC JAHHBIC W3 TOCJCIHEr0 TMOTOKAa. ECIM TpHW CUYHTHIBAHUHM OOHAPYKUBACTCS, YTO OOJbBIIE
BXOJIHBIX TOTOKOB HeT, SequencelnputStream Bo3Bpamiaer -1. BwizoB metoma close() y
SequencelnputStream 3akpbIBaeT Bce conepKaIIHeCcss B HEM BXOJIHBIEC IOTOKH.
MNoumep:
FileInputStream inFilel null;
FileInputStream inFile2 = null;
SequencelnputStream sequenceStream = null;
FileOutputStream outFile = null;
try {
inFilel new FileInputStream("filel.txt");
inFile2 = new FileInputStream("file2.txt");
sequenceStream = new SequencelnputStream(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) {};

}

[Ipumep 15.5.

B pesynbrare BoimosnHeHUs 3Toro npuMepa B ¢aitn file3.txt OyzneT 3anucano copepxumoe
daitnos filel.txt u file2.txt — cHagana momHocThio filel.txt, moTom file2.txt. 3akpbITHE MOTOKOB
npousBoautcs B Onoke finally. ITockonbky mpu BbI3oBe MeTona close() MOXET BO3HHUKHYTH
IOException, HeoOxomum try-catch Omox. [lpmuem, kaxmerii BeI30B Merona close() B3sT B
OTAENbHBIN try-catch 670K - Ui TOro, 4YTOObI BO3HMKILEE HCKIIOYEHUE MPU 3aKPBITHU OIHOTO
MOTOKa HE MOMEIIAJ0 3aKpBITHIO Apyroro. [Ipu 3ToM HET HEOOXOIMMMOCTH 3aKPHIBaTh MOTOKU
inFilel u inFile2 — onu OyayT aBTOMaTHUECKH 3aKPBITHI TP UCIIOJIB30BAaHUU B sequnceStream -
nu00 KOT/Ia B HUX 3aKOHYATCs JaHHbIE, TMO0 MIPH BRI30BE Y sequenceStream metoxaa close().

Oo6bexr SequencelnputStream MoXKHO ObUIO co31aTh M JPYTUM CHOCOOOM: CHayasa
noinyynth 00bekT Enumeration, comepkamuii Bce MOTOKH, W TEpeNaTh €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"));

vector.add (new StringBufferInputStream("\nEnd of file2"));

Enumeration enum = vector.elements();

sequenceStream = new SequencelnputStream(enum) ;

Moumep 15.6.

Ecam 3amenuth B MpeablAyllleM MpUMEpEe HWHULMAIM3AIMI —sequenceStream Ha
NPUBEICHHYIO 3/1eCh, TO B Qaiin file3.txt, kpome comepxumoro daiinos filel.txt u file2.txt, OymyT
3aMyCcaHbl elle TPU CTPOKH — offHa B Havane (aiina, oqHa MexIy coaepKumMbiM ¢aitnos filel.txt
u file2.txt u eme oxnHa B koHie file3.txt.



2.1.7 Knacchbl FilterinputStream u FilterOutputStream n nx HacneaHuku

3amayn, BO3HUKAIOIINE TPH BBOJEC/BBIBOJEC BEChbMa Pa3HOOOpA3HBI - 3TO MOXKET OBITh
CUMTHIBaHHE OalT U3 (haiioB, 0ObEKTOB U3 (hailIoB, OOBEKTOB W3 MAcCHBOB, OyhepH3oBaHHOE
CUMTHIBAHHME CTPOK U3 MACCHUBOB H T.JI. B Takoil cuTyanuu pemeHne ¢ UCIoIb30BaHUEM IIPOCTOTO
HACJIeIOBaHUsl NPUBOJUT K BO3HMKHOBEHHUIO CIHMIIKOM OOJIBLIOrO yucia mnojakiaccoB. bonee
s dextuBHO puMeHeHune HaacTpoek (B OOII atoT mabnoH HaseBaeTcs amantep) Hanctpoiiku
— HaJIOKEHUE JIOMOJIHUTENbHBIX OOBEKTOB AJIS MOJTYYEHUs HOBBIX CBOMCTB M (pyHKIMH. Takum
00pa3om, HEOOXOIUMO CO3/1aTh HECKOJIBKO JOTIONHUTEIFHBIX O0OBEKTOB — aJanTepoB K KiaccaM
BBOJa/BbIBOZIa. B java.io ux eme HaspiBaloT QuuibTpamu. [lpu 3ToM Haactpoiika-puinsrp
BKITIOUaeT B ceds mHTepdelic 00bekTa, Ha KOTOPBIH HAJCTPAWBAETCS, TIOATOMY MOXET OBITh, B
CBOIO 0Yepe/ib, JOMOIHUTEIBHO HAACTPOCHA.

B java.io wmHTEpdeiic mns TaKMX HAJICTPOEK BBOJA/BBIBOAA NPEAOCTABISIOT KIIACCHI
FilterInputStream (st Bxonubix motokoB) u FilterOutputStream (A1 BBIXOAHBIX TTOTOKOB). DTH
KJIAaCChl YHACIEeNOBaHbI OT OCHOBHBIX 0a30BBIX KJIaCCOB BBOAA/BBIBOAa — InputStream u
OutputStream, coorBerctBeHHO. KoHctpykrop FilterInputStream npuHumaer B KkadecTBe
napamerpa o0bekT InputStream u umeet MmoguduKaTop nocTyma protected.

Knaccer Filterl/OStream siBnsitorcss 6a30BBIMH TSI HAJCTPOEK W OMPEACTSIOT OOIIHiA
uHTEpdeic A HaICTpauBaeMbIX O0ObEKTOB. I10TOKHM-HAICTPONKN HE SBISAIOTCS MCTOYHHKAMU
JaHHbIX. OHU JIUIIb MOAU(PUIUPYIOT (PACHIMPSIOT) pabOTy HaICTPAUBAEMOro MOTOKA.

2.1.8 BufferedinputStream n BufferedOutputStream

Ha mnpakTuke mpu CUMTBIBAaHMM C BHEIIHUX YCTPOWCTB BBOJ JAHHBIX IOYTH BCETrnaa
HeoOxonumo Oydepusuposars. [ Oydepusanun gaHHbIX cinyxaT kiaaccel BufferedInputStream
u BufferedOutputStream.

BufferedInputStream comepxur MaccuB 0aiT, KOTOpBIA choyxHT Oydepom s
CUUTHIBAEMBIX JAaHHBIX. TO ecTh Koraa OalWThl M3 MOTOKAa CYUTHIBAIOTCS JIMOO IMPOITYCKAIOTCS
(metox skip()), cHauana 3anonHseTcs: OyQepHbIii MacCUB, IPUYEM, U3 HAJCTPAUBAEMOTO MOTOKA
3arpy’kaeTcs cpasy MHOTO OaiT, 4ToObl HE TPEOOBAIOCH OOpamaThCcs K HEMY TPH KaXaou
onepauuu read mim skip. Taxxke wiacc BufferedInputStream mo6apisier moanepxkKy MeETOIOB
mark() u reset(). DT METOABI ONIPENICTIEHHI e1lle B Ki1acce InputStream, HO TaM UX peanu3arus 1o
ymonuanuto Opocaet uckimroueHue IOException. Meron mark() 3amomMuHaeT TOYKY BO BXOJHOM
MOTOKE, a BBI3OB MeToja reset() MPUBOAUT K TOMY, YTO BCE OaMTHI, MOJyYCHHBIC IMOCIE
nocneaHero Bb3oBa mark(), OyIyT CUMTHIBATHCA MOBTOPHO, MPEXK/E, YeM HOBBIE OAMTHI HAYHYT
MOCTYTIaTh U3 HAJCTPOSHHOTO BXOJHOTO MOTOKA.

BufferedOutputStream mnpenocTaBiser BO3MOXHOCTh MPOU3BOAUTH MHOTOKPATHYIO
3anmuch HEOOIBIINX OJIOKOB JAHHBIX 0€3 00palIeHus K YCTPOMCTBY BBIBOJA TP 3aIHCH KaXKIOTO
u3 Hux. CHauana JaHHBIE 3alKCHIBAIOTCS BO BHYyTpeHHuM Oydep. Hemocpenctsennoe
oOpamieHne K yCTpOICTBY BBIBOJA M, COOTBETCTBEHHO, 3allUCh B HETO, MPOU30iiIeT, Koraa Oydep
3anonHuTcsa. MHUIMUpoBarh nepenady coiepkumoro Oydepa Ha yCTpOMCTBO BBHIBOJA MOXHO U
SBHBIM 00pa3zom, Bbi3BaB Meton flush(). Tak ke Oydep ocBoOOXmaeTcs mepea 3aKphITHEM
notoka. [Ipm o3TomM OymeT 3akpblT U HAACTPAWBAaEMBIi MOTOK (TaKk e TMOCTyMaeT
BufferedInputStream).

Crnenyrommii mpuMep HaISAHO AEMOHCTPHUPYET MOBBIIICHHE CKOPOCTH CUUTBHIBAHUS
TaHHBIX U3 (ailyia ¢ UCTIoNb30BaHUEM Oydepa:

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

//3anucaTe B daii HEKOTOpOe KOJMUECTBO OBamT
long timeStart = System.currentTimeMillis();



outStream = new FileOutputStream(fileName) ;
outStream = new BufferedOutputStream(outStream) ;
for (int 1=1000000; —--1>=0;) {
outStream.write (i) ;
}
long time = System.currentTimeMillis() - timeStart;
System.out.println("Writing time: " + time + " millisec");
outStream.close () ;

// OnpemennTs BpPeMs CUMTHBaHUA Oe3 Oybepusaumm

timeStart = System.currentTimeMillis();

inStream = new FileInputStream(fileName) ;

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

1

time = System.currentTimeMillis () - timeStart;

inStream.close () ;

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

// Tenepb npumenum Oydepmsaiinio

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 () ;

}

Moumep 15.7.

Pe3yAbTATOM MOTYT OblITb, HOMPUMEP, TAKUE 3HAYEHMA:

Writing time: 359 millisec

Direct read time: 6546 millisec

Buffered read time: 250 millisec

MNoumep 15.8.

B nanHOM cioyyae He MNpPOM3BOAMIOCH HUKAKUX JONOJHUTEIbHBIX BBIYMCICHUM,
3aHMMAIOIMX TPOLIECCOPHOE BpeMs, TOJIBKO 3aliChb M cUUThbIBaHME u3 ¢aina. [Ipu stom
CUMTBHIBAaHME C UCMoONb30BaHUEeM Oydepa 3aHsino B 10 (!) pa3 MeHblle BpeMEHH, YeM
aHanmoruuHoe 6e3 Oydepuzammu. [y Oonee OBICTPOTO BBHIOIHEHHUS MMPOTPAMMBI 3aIKCH B (aiin
npou3BoAMIach ¢ Oydepusaiuel, OAHaKo ee BIUSIHUE Ha CKOPOCTh 3alMCH HETPYAHO MPOBEPHUTH,
yOpaB U3 mporpaMMbl CTPOKY, coznaroniyto BufferedOutputStream.

Knaccer Bufferedl/OStream 1006aBisitoT TOMBKO BHYTPEHHIOIO JIOTMKY 00paOoTKu
3alpocoB, HO HE J00aBISIOT HUKAKUX HOBBIX MeTonoB. Crnemyromue [Ba (QUIbTpa
IPEAO0CTABIIAIOT HEKOTOPBIE JONOTHUTENIbHBIE BOSMOXKHOCTH JJ1s1 pabOTHI C MOTOKAMHU.

2.1.9 LineNumberinputStream

Kimacec LineNumberlnputStream Bo BpeMst 4T€HUs TaHHBIX TMPOU3BOIUT IMOJCUYET, CKOIBKO
CTPOK OBIJIO CYMTAHO W3 MOTOKa. Homep CTpokH, Ha KOTOPOH B JAAHHBIA MOMEHT MPOUCXOIHT
YTEHUE, MOXKHO Yy3HaTh ImyTeM BbI3oBa Merona getLineNumber(). Takke MOXHO W MEpEeUTH K
oTpeieNIeHHON CTpOoKe BbI3oBOM MeTona setLineNumber(int lineNumber).

[Ton cTpokoit mpu 3TOM MOHUMAETCsl HaOop OaiT, okaHuMBaromuiics au60 "\n', mo6o "r',
1100 ux KoMOMHaIen \r\n', IMEHHO B 3TOI IOCIEA0BATCIILHOCTH.



AHAJOTUYHBIN KJacCc I UCXOSIIETO TOTOKa OTCyTcTBYeT. LineNumberlnputStream,
HauuHas ¢ Bepcuu 1.1, 00bsiBieH deprecated, TO eCTh UCTIOIB30BATh €T0 HE peKOMeHIyeTcs. Ero
3ameHm kinace LineNumberReader (paccmatpuBaeTcs HUKe), TPUHIAIT PAOOTHI KOTOPOTO TOYHO
TAKOU Ke.

2.1.10 PushBacklnputStream

OTOT GWIBTP MO3BOJISIET BEPHYTh BO BXOJHOM IOTOK CYMTAaHHBIE M3 HETO JaHHBIE. Takoe
NeicTBUE MPOU3BOMUTCS BbI30BoM Metona unread(). [ToHsTHO, 4To oOecreunBaeTcs MoaoOHas
(GYHKIIMOHATBHOCTH 3a CUET HAJIMYUS B KJIacce CIenuaibHOro Oydepa — MaccuBa OailT, KOTOPHIN
XpaHHUT cunTaHHyo uHpopmarmioo. Eciin Oyner nmpousseieH oTkar (BbI3BaH Metoj] unread), TO BO
BpEMA CIICAYIONICTO CYUTBIBAHUSA OTH IOAHHBIC 6YILYT BbIABaTbCAd C€IIC pa3 KaK TOJBKO
nosxy4eHHsie. [Ipu co3nannu o0beKTa MOYKHO yKa3arh pasmep oydepa.

2.1.11 PrintStream

DTOT KJIacC MCTOIB3YETCS NIl KOHBEPTAIIMU U 3allMCH CTPOK B OalWTOBBIM MOTOK. B Hem
ompezaeneH Meroy print(...), MPUHUMAIONIMN B KaueCTBE apryMEHTa pa3IUYHbIC MPUMHUTHBHBIC
tunbl Java, a Ttakxke Tunm Object. Ilpu BbI3OBe mepemaBacmbie AaHHBIE OyayT CHavaia
npeoOpa3oBaHbl B CTPOKY BBI30BOM Merona String.valueOf(), mocie uero 3amucaHbl B MOTOK.
Ecnu Bo3HHMKaeT HCKIIOUEHHE, OHO oOpadaTbIBaeTCs BHYTPH MeETOna print W Jajblle He
Opocaetcst (y3HaTh, IPOU3OILIA JIU OMMOKA, MOXHO ¢ momolipio Metona checkError()). lpu
3allUCU CUMBOJIOB B BHJE OalT HCHONB3yeTCs KOAWPOBKA, MPUHATAs IO YMOIYaHHUIO B
OTIEpAIIMOHHON crcTeMe (€CTh BO3MOXKHOCTh 3aJ1aTh €€ SIBHO Mpu 3amycke JVM).

OT1oT Kiacc Takke sBaserca deprecated, MOCKONBKY paboTa C KOIUPOBKAMH TpeOyeT
ocoboro momxofa (3auacTyl0 y JABYXOaWTOBBIX CHMBOJIOB Java crapmuii OaliT mpocTo
orOpackiBaetcs). [loaTomy B Bepcuu Java 1.1 mOsSBUIICS MOMOJHUTEIBHBIM HAOOp KIIaCcCOB,
OoCHOBBIBarolMiics Ha tunax Reader m Writer. OHu OyayT paccMOTpeHBI mo3xe. B wactHoCTH,
BMecTo PrintStream Temepr pexomeHmayetrcss nmpuMeHaTh PrintWriter. OmHako crapeiii Kiace
MPOIOJDKAET aKTUBHO HCIIOJIb30BaThCs, TIOCKOJIbKY CTaTHUYECKHe MOisl out U err kiacca System
UMEIOT UMEHHO 3TO THIL.

2.1.12 DatalnputStream n DataOutputStream

Jlo cux mop peub [uIa TOJMHKO O CYMTHIBAHUM U 3alKCH B MOTOK JaHHBIX B Buue byte. Jlns
paboThI C IPYyriMU MIPUMUTHUBHBIMU TUTIAaMU JaHHBIX Java ompezaenensl uaTepdericel Datalnput
u DataOutput n ux peanuzanuu — kinaccol-punsrpsl DatalnputStream u DataOutputStream. Mx
MECTO B HE€pPApXHUH KJIACCOB BBOAA/BBIBO/IAa MOJKHO YBUIECTh Ha puc.15.1.

Wntepdeiicer Datalnput u DataOutput ompenenstor, a knaccsl DatalnputStream wu
DataOutputStream, COOTBETCTBEHHO, PeaIu3ylOT METOJbl CUUTHIBAHUS U 3aMMCU 3HAYEHUM BCEX
NPUMHUTUBHBIX THIOB. [Ipy 3TOM TPOUCXOAWT KOHBEPTALMS JTHUX JAHHBIX B HAOOp byte u
oOpartHo. UteHne HeoOX0qUMO OpraHu30BaTh TaK, YTOOBI JaHHBIE 3aMPAIIUBAIUCh B BUJE TEX Ke
TUIIOB, B TOH JK€ IIOCIEAOBAaTEIbHOCTH, KAaK M IpOM3BOAMIACH 3amuch. Ecim 3amucars,
Hampumep, int u long, a MOTOM CYHMTHIBAaTh WX Kak short, yTeHHE OyJIET BBITIOJHEHO KOPPEKTHO,
0€3 UCKIIIOUYUTETbHBIX CUTYaIUi, HO Yuciia OyIyT MOTYUYEeHbI COBCEM JpyTHE.

OTO0 HaIVISAHO MOKA3aHO B CJENYIOIIEM ITpUMepe:

try A
ByteArrayOutputStream out = new ByteArrayOutputStream() ;
DataOutputStream outData = new DataOutputStream(out);
outData.writeByte (128);
// 3TOT MeTOoI MNPMHMMAET apryMeHT int, HO 3anMCHBAET
// numb MiIanumii 0amnT
outData.writeInt (128);
outData.writeLong (128) ;



outData.writeDouble (128) ;

outData.close ()

byte[] bytes = out.toByteArray();

InputStream in = new ByteArrayInputStream (bytes);
DataInputStream inData = new DatalnputStream(in) ;
System.out.println ("UreHre B NPaBUIILHOM IIOCJIEOOBATEJIbBHOCTU:

System.out.println ("readByte: " + inData.readByte()):;

System.out.println ("readInt: " + inData.readInt());

System.out.println ("readLong: " + inData.readLong());
(

System.out.println
inData.close();
System.out.println ("UreHrue B M3MEHEHHOM [ocCjiemoBaTesbHOCTM:") ;
in = new ByteArrayInputStream (bytes):;

inData = new DatalnputStream(in);

"readDouble: " + inData.readDouble())

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

inData.close () ;
} catch (Exception e) {
System.out.println ("Impossible IOException occurs: " +
e.toString());
e.printStackTrace();
}
Moumep 15.9.
Pe3Y/\bTOT BbIMOAHEHMA NPONPAMMBbI:
YreHme B I'IpOBM/\bHOl;I MNMOCAEAOBATEABHOCTMU:
readByte: -128
readint: 128
readLong: 128
readDouble: 128.0
YTreHne B M3MEHEHHOM MOCAEAOBATEABHOCTM:
readint: -2147483648
readDouble: -0.0
readlLong: -9205252085229027328
Wrak, 3Hauenue J11000T0 MPUMUTHBHOTO THUIIA MOXKET OBITh MEPEIAHO U CYUTAHO U3 ITOTOKA
JAHHBIX.

2.2 Cepuanusauma ob6beKkToB (serialization)

Jlnst 0OBEKTOB TMpoIlecC NpeoOpa3oBaHUsI B TOCIEIOBATEIBHOCTh OalWT W 00paTHO
OpPraHU30BaH HECKOJBKO CIOKHEE — OOBEKTH UMEIOT PA3IUYHYIO CTPYKTYPY, XPaHAT CChUIKU Ha
npyrue oObekThl U T.Ja. [losToMy Takas mporenypa MHOIy4yWia CHENHalbHOE Ha3BaHUE -
cepuanuzanus (serialization), oOpaTHoe [aelcTBHE, — TO €CTh BOCCO3JaHHME OOBEKTa U3
MOCJIEZI0BAaTEIbHOCTH OalT — JAecepuanu3aiusi.

[TockonbKy cepHaan30BaHHBIH OOBEKT — TO MOCIEIOBATEILHOCTh OANUT, KOTOPYIO MOXKHO
JIETKO COXPaHUTh B (haili1, mepeaarb Mo CeTH U T.A., TO U 0OBEKT 3aTeM MOXKHO BOCCTAaHOBUTH Ha
000 MalrHe, BHE 3aBUCUMOCTH OT TOTO, IJIe MPOBOAMIACH cepuanu3anus. Pazymeercs, Java
MO3BOJISIET HE 3aJyMbIBaTbCsl MPU 3TOM O Takux (akTopax, Kak, HampuMep, HCHOIb3yemas
OTIEpallMOHHAs CUCTEMa Ha MallMHEe-OTIpaBUTENE U IMoiyyarene. Takas THOKOCTh 00ycioBuIiIa
NIMPOKOE NPUMEHEHUE CEpUaU3alMM IPH CO3JaHUM PACIpPEACIICHHBIX NPWIOKEHUH, B TOM
YHcIie U KOPIIOPATUBHBIX (enterprise) CUCTEM.

2.2.1 CtranpaptHasa cepuanusauums

I[JIH MNpeaAcCTaBJICHUA OOBEKTOB B BUAC TIOCICOOBATCIBHOCTH OailT OIIPCACIICHBI



yHacnenoBanueie oT Datalnput u DataOutput waTepdeticet Objectlnput u  ObjectOutput,
COOTBETCTBEHHO. B java.ilo wuMeroTcs peanu3alii d3TUX HMHTEPPEHCOB —  KIACChl
ObjectInputStream u ObjectOutputStream.

OTU KJIacchl UCHOJB3YIOT CTaHIAPTHBIM MEXaHW3M CepUan3allud, KOTOPBIA MpeiaracT
JVM. Jlns Toro, 4ro0bl 0OBEKT MOT OBITH CEPHAIM30BaH, KJIACC, OT KOTOPOTO OH TOPOXKJICH,
JIOJDKEH pealin30oBbIBaTh nHTepQeiic java.io.Serializable. B atom unrepdelice He onpenenexn HU
omuH Meton. OH HYyXEH JHIb JUIsl yKa3aHUs, 9TO OOBEKTHI KJIacca MOTYT y49acTBOBaTh B
cepuanuzanuu. [Ipu momeITke cepuann3oBaTh 0ObEKT, HE UMEIOIINUN Takoro uHTepdeiica, Oymer
OporreH java.io.NotSerializableException.

UroObl HaYaTh CepHaIU3alni0 00bEKTa, HY>KEH BBIXOAHOM moTok OutputStream, B KOTOPBIN
1 Oy/IeT 3aIMChIBAThCSl CTEHEPUPOBAHHAS TOCIEIOBATEILHOCTh OANT. DTOT MOTOK IMepenaeTcs B
KoHCTpykTOp ObjectOutputStream. 3arem BbI30BoM MeToza writeObject() 00beKT cepuanusyercs
Y 3aIIMChIBAETCS B BBIXOJHOM MOTOK. Hanpumep:

ByteArrayOutputStream os =

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

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

UYroObI YBHUIETH, BO YTO MPEBPATHIICS 00BEKT objSave, MOKHO IPOCMOTPETh COACPKIMOE
MaccHBa:

byte[] bArray = os.toByteArray();
A 4T00BI BOCCTAaHOBUTH OOBEKT, €r0 HYXKHO JieCepUain30BaTh U3 3TOTO0 MacCHBa:
ByteArrayInputStream is =
new ByteArrayInputStream(bArray);
ObjectInputStream ois =
new ObjectInputStream(is);
Object objRead = ois.readObject();
Tenepb MOXXHO YOEIUTHCS, YTO BOCCTAHOBIIEHHBIM OOBEKT UIEHTUYECH UCXOHOMY:

System.out.println ("readed object is: " +
objRead.toString()) ;
System.out.println ("Object equality is: " +
(objSave.equals (objRead)));
System.out.println ("Reference equality is: " +

(objSave==o0bjRead)) ;

Pe3ynpratoM BBHITIOJTHEHMSI IPUBEICHHOTO BbIIIE KOJla OyAeT:

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

Kak MBI BUAMM, BOCCTAaHOBJIEHHBIN OOBEKT HE COBIAJACT C UCXOJHBIM (YTO OYEBHIHO —
Be/Ib BOCCTAHOBJICHHE MOTIJIO MPOMCXOANUTh U HA IPYTOi MalIMHE), HO PaBEH CEPUATH30BAHHOMY
10 3HAYCHHUIO.

Kak o0bI4HO, JUIS YyIpOIIEHUs B IpuMepe Obuia omyiieHa oOpaboTka omubok. OgHakxo,
cepuanuzanus (necepuanusanmsi) OOBEKTOB JOBOJBHO CIIOKHAS MPOIEAypa, IOITOMY
BO3HHKAIOIUE CIIOKHOCTU HE BCEIAa OYEBUHBI. PACCMOTPUM OCHOBHBIE UCKIIIOUEHHS, KOTOpPBIE
MokeT reHepupoBarh MeToa readObject() kinacca ObjectInputStream.

[Tpeamonoxum, o0bekT HekoToporo kiacca TestClass Obul cepuannzoBaH U NepenaH Io
CeTH Ha JIPYTyI0 MalIMHYy JJIs BOCCTAHOBIIECHUS. MOXET CIIy4UThCSI TaK, YTO y CUMTHIBAIOIIEH
JVM Ha 5okanpbHOM JAHWCKE HE OKaxkeTcs ommcanus dtoro kiacca (daitnm TestClass.class).
[TockonbKy CTaHAAPTHBIA MEXaHU3M CEepHAIM3alMK 3allMChIBAET B MOTOK OAMT JIMIIL COCTOSHUE
o0beKTa, M YCIEIIHOW Jecepuanu3allid HEeoOXOOUMO HalIWyhe OIHcaHue Kiacca. B
pesynbrate Oynet Opomeno uckmodenue ClassNotFoundException.

[Tpuunna nosBienus java.io.StreamCorruptedException BrosHe oueBUAHA U3 HA3BaHUS —
HENpPaBWIBHBIM (hopMaT BXOAHOTO MOTOKAa. [IpeArnonoxkum, MPOUCXOAMT TMOMBITKA CUYUTAThH



cepuann30BaHHBIA 00BbEKT U3 (haiina. Ecau 3tor (aiin ucnopueH (s 3KCIEpUMEHTa MOXKHO
OTKpPBITH €r0 B TEKCTOBOM DPEIAKTOPE M HMCHPABUTHh HECKOJIBKO CHMBOJIOB), TO CTaHAApTHAs
npoueaypa Aecepuanu3anuu aact cOoil. OTta e omnOKa BOSHUKHET, €CIM CYUTaThb HEKOTOPOE
KOJIMYECTBO OalT (C moMoInpio Merona read) HEMOCPENCTBEHHO M3 HAJCTPaWBAEMOTO IMOTOKA
InputStream. B takom ciiygae ObjectlnputStream cHoBa 0OHapy)uT cO0i B popMaTe NaHHBIX U
Oyznet OporieHo uckioueHue java.io.StreamCorruptedException.

[Tockonbky ObjectOutput Haciaemyercs ot DataOutput, ObjectOutputStream mMoxeT OBITh
UCIIONb30BaH JUISl TTOCIJICIOBATEIbHON 3alllCH HECKOJNBKUX 3HAYCHWH KaK OOBEKTHBIX, TaK H
NPUMUTHBHBIX THIIOB B TPOHM3BOJIBHON TMOcCienoBarenbHOCTH. Ecnmm mpu cumThiBaHMH Oyaer
BeI3BaH MeTox readObject, a B HCXOMHOM TTOTOKE CJICAYIOIIMM Ha OYEpEeId 3allHCaHO 3HAYCHUE
NPUMUTHBHOTO THITA, OyaeT OporieHo uckimodeHue java.io.OptionalDataException. OgeBunHo,
YTO /7151 KOPPEKTHOTO BOCCTAHOBJICHUSI JaHHBIX M3 MOTOKA UX HY)KHO CUMTHIBATH HMEHHO B TOM
HOPSI/IKe, B KAKOM OBLIH 3aIIFICAaHBI.

2.2.2 BoccTtaHOBNEeHMe COCTOAHUA

Utak, cepuanuzanus oObEKTa 3aKJII0YACTCS B COXPAHEHUH M BOCCTAHOBIIGHUU COCTOSTHHS
o0nekTa. B Java B OONIBIIMHCTBE CITy4yaeB COCTOSTHUE OIMUCHIBAETCSA 3HAYCHHUSIMU IMOJICH 00BhEKTa.
[TprueM, 4TO BaXKHO, HE TOJBKO TEX MOJIEH, KOTOpble ObUIM SBHO OOBSBICHBI B Kiacce, OT
KOTOPOTO MOPOXKIECH OOBEKT, HO M YHACJIEJOBAaHHBIX MOJICH.

[Ipenmonoxum, Mbl OBl TONBITAINCH CBOMMH CHJIIAMU pPEaTu30BaTh CTaHAAPTHHIN
MEXaHU3M cepuann3anuu. Ham nepemaercs BBIXOJHOM IOTOK, B KOTOPBIM HY>KHO 3allMcarhb
cocrossHue Hamero oowvekTa. C momomibio DataOutput uHTEpdelica MOXKHO JIETKO COXPaHHUTh
3HAUYEHUS BCEX JIOCTYMHBIX MoJiei (OyaeM Uit MPOCTOTHl CUMTATh, YTO OHH BCE MPUMHUTHBHOTO
tuna). OgHako B OOJBIIMHCTBE CIIy4aeB B POIUTEIBCKUX KJaccax MOTYT OBbITh OOBSBICHBI
HE/IOCTYIIHbIE HaM Mo (Hampumep, private). TeM He MeHee, Takue Mo, KaK MPaBUIIO, UTPAIOT
BRXHYIO POJIb B OINpPENEICHUH COCTOSHUS OObEKTa, TaK KaK OHM MOTYT BIUSTH Ha pe3yabTar
paboThI yHacIeTOBaHHBIX METOAOB. Kak ke cCOXpaHUTh UX 3HAYCHUS?

C npyroii cTOpoHBI, HE MEHbIIEH mpolieMoil sABIseTcs BOoccTaHOBIEeHHE oObekra. Kak
TOBOPHJIOCH paHbIle, OOBEKT MOXKET OBITH CO3/1aH TOJILKO BEI30BOM €T0 KOHCTPYKTOpa. Y Kiacca,
OT KOTOpPOTO TOPOXKICH JeCepHaln3yeMblii OOBEKT, MOKET OBITb HECKOIBKO KOHCTPYKTOPOB,
npuYeM, HEKOTOPBIE U3 HUX, WA BCE, MOTYT UMETh apryMeHThl. Kakoif n3 Hux Be3Bath? Kakue
3HAYCHUSI MepeiaTh B KAYECTBE apryMEHTOB?

[Tocne co3manust 0ObeKTa HEOOXOIMMO YCTAHOBUTH CUMUTAHHBIC 3HAYCHUS €TO IOJICH.
OpHako MHOTHE KJIacChl UMEIOT CIEIHalIbHbIE set-MeTonbl I 3Toi menu. B Takux meromax
MOTYT TPOUCXOAWUTH TMPOBEPKH, MOTYT MEHATHCS 3HAUYEHHUS BCIOMOTATENbHBIX IOJEH.
[Tonp3oBarbest i 3TMH MeTonaMu? Eciayn ux HECKONbKO, TO KaK BBIOpATh MPaBUILHBIA U KaKue
napaMmeTpsl emy mepenarb? CHOBa BO3HHKAaeT mpoOiieMa padoThl ¢ HEIOCTYIHBIMH ITOJISIMH,
MOJyYEeHHBIMU 10 HacleAcTBy. Kak ke B cTaHJapTHOM MEXaHHM3ME Cepuan3allii PellieHbl BCe
3TH BOIIPOCHI?

Bo-nepBbix, paccMoTpum nozppobHee padoty ¢ untepdeiicom Serializable. 3amerum, uto
kiacc Object He peanu3yeT 3TOT HHTEpdeiic. Takum 00pa3oM, CYIIECTBYET JBa BapUaHTa — JTUOO
cepuanusyeMblil kimacc Hacieayercs or Serializable-knacca, nu6o Her. IlepBbiii BapuaHT
JOBOJIBHO TIPOCT. Ecim pomutensckmii Kiacc yxke peanusoBan wuHTepdeiic Serializable, To
HACJIGHUKAM 3TO CBOWCTBO MEPENAETCs aBTOMAaTHUECKH, TO €CTh BCe 00BEKThI, TOPOKIACHHBIE OT
TAKOTO KJIacca, WK JTF000TO ero HaCJIeAHUKA, MOTYT OBITh CEpHAIN30BAHEI.

Ecnu ke Ham knacc Brepble peanusyeT Serializable B cBoell BeTKe Haciae0BaHUs, TO €r0
CYIIEpKJIacC JTOJDKEH OTBEYaTh CHEIHATbHOMY TPEOOBAHHIO — Y HETO JIOJDKEH OBITh JOCTYITHBINA
KOHCTPYKTOp 0e3 mapameTpoB. MMEHHO ¢ TOMOIIBIO 3TOrO KOHCTpyKTOpa OyaeT co3aaH
JleCepuan3yeMblii OOBEKT M OyIyT NPOWHUIMATU3UPOBAHBI BCE TIONS, yHACIEIOBaHHBIE OT
KJIacCOB, HE Hacneayromux Serializable.

PaccmoTrpum npumep:

// POAUTEABCKMU KAQCC, HE peaamsytoLLLmm Serializable



public class Parent {
public String firstName;
private String lastName;
public Parent () {
System.out.println ("Create Parent");
firstName="old first";
lastName="old last";
}
public void changeNames () {
firstName="new first";
lastName="new last";
}
public String toString() {
return
super.toString()+", first="+firstName+", last="+lastName;
t
}
// Kanacc Child, snepsble peaamsosasLLmi Serializable
public class Child extends Parent implements Serializable {
private int age;
public Child(int age) {
System.out.println ("Create Child");
this.age=age;
}
public String toString() {
return super.toString()+",age="+age;
}
}

// HacrnemHmk Serializable-xyacca
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;
}
}
// BanycKaeMell KJjacc IOJIS TecTa
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 ());
ols.close();



} catch (Exception e) { // ynpomenhnas obpaboTka s
KPaTKOCTU
e.printStackTrace () ;

}
MNoumep 15.10.

B stom mpumepe oObsBiaeno 3 kimacca. Kiacc Parent He peanmsyer Serializable wu,
CJIEZIOBATENbHO, HE MOXKET OBITh cepHann3oBaH. B Hem 0O0bsBICHO 2 MOJs, KOTOpbIE HpHU
CO3/IaHUU TIONyYaloT 3Ha4eHus, conepxkamiue cioBo "old" ("craperit"). Kpome storo, oObsiBIeH
METO/I, MO3BOJISAIOIINN MOAN(UIUPOBATE 3TU MoJisd. OH BBICTABIAET UM 3HAUEHMs, COAEpIKallIne
cioBo "new" ("HoBBINA’). Tarke mepeomnpenesneH meton toString(), yToObI AaTh BO3MOXKHOCTB
y3HaTh 3HAUEHMS ITHUX MOJIEH.

ITockonbky Kitace Parent umeeT TOCTYNHBIM KOHCTPYKTOP IO YMOJIYAHUIO, €r0 HACJICIHUK
MOXET peanu3oBaTh uHTepdeiic Serializable. O6parute BHUMaHue, 4To y camoro kiacca Child
TAKOTr0 KOHCTPYKTOpa yke HeT. Takxke 00bsiBIECHO Nos1e U MoaupuIpoBan MeTox toString().

Hakonen, kmacc Child2 nacnenyercst or Child, a moToMy aBTOMAaTW4YeCKH SIBISETCS
JIOMyCTUMBIM [l Ce€pUau3alii. AHAJIOTHYHO, WMEET HOBOE II0jie, 3HAY€HHE KOTOPOTO
otoOpaxaet toString().

3amyckaemblii kiacc Test cepuanmsyer B aiinm output.bin nBa oOwbekta. OOparute
BHUMAaHHUE, YTO y NIEPBOTO U3 HUX NIPEJBAPUTENBHO BbI3bIBaeTCs MeTos changeNames(), KOTOpbIH
Moau(UIUpyeT 3HaUCHUSI MOJIeH, yHACIeI0BaHHbBIX OT Kiacca Parent.

Pe3ynbTar BeIOMHEHNS IpUMepa:

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=old_first last=old_last,age=2
Create Parent
Child2@22c95b first=old_first last=old_last,age=3,size=4
Monmep 15.11.

Bo Bcex KOHCTPYKTOpax BCTaBJI€HA CTPOKA, BBIBOJMINAs COOOIICHHWE HAa KOHCONb. Tak
MOXHO OTCIJIEINTh, KaKHMe KOHCTPYKTOPHI BBI3BIBAIOTCS BO BpeMs jAecepuanu3anuu. BuaHo, uto
IUIsE 0OBEKTOB, TOPOXKACHHBIX OT Serializable-kiaccoB, KOHCTPYKTOPHI HE BBI3BIBAIOTCS BOBCE.
Wpet obparienue nuilb K KOHCTPYKTOpY Oe3 mapameTpoB He-Serializable-cynepkiacca.

CpaBHHM 3HAYEHUS TOJICH MEPBOTO OOBEKTA U €ro KOIMUH, IOyUYeHHOH Jeceprain3aiuei.
[Tons, yHacnenoBanHble oT He-Serializable-kmacca (firstName, lastName), He BOCCTaHOBHIIUCK.
OHu wuMeIoT 3Ha4YeHWs, TOJIY4YeHHBIE B KOHCTpykTope Parent 6e3 mapamerpon. [lois,
oObsBieHHble B Serializable-knacce, cBOM 3Ha4€HUS COXPAHWIM. DTO BEPHO M JIi BTOPOTO
oobekra — cobctBennble monsi Child2 u ynacnenosannsie or Child mmeroT TOYHO Takue xe
3HaUYeHUs, 4TO W N0 cepuanu3almu. VX 3HaueHus ObUIM 3amucaHbl, a TMOTOM CYHUTaHBl U
HaMpsIMyI0 yCTAHOBJICHBI M3 IMTOTOKA JTaHHBIX.

WHorga B Kiacce ecTh MOJsl, KOTOPbIE HE JOJDKHBI y4yacTBOBaTh B cepHasn3aluu. Tomy
MOXeT OBIThb HECKOJNBKO NpWYMH. Hampumep, 3TO0 TONE€ MaJIOCYIIECTBEHHO (BpEeMEHHas
IepeMEHHas) U COXPaHATh €ro HeT HeoOxoaumocTu. Ecnu cepuann3oBaHHbI 00BEKT nepenaeTcs
[0 CEeTH, TO UCKIIOYCHHE TAKOTO TIONS M3 CepHaM3alliH MO3BOJSIET YMEHBIIUTh HArpy3Ky Ha
CEeThb U YCKOPHUTbH PabOTy NPUIOKEHHS.

HexoTopble mosnst XpaHAT 3Ha4YCHHUs, KOTOpble HE OyayT MMETh CMBICTA TPH TEPECHUIKE
00beKTa Ha JIPYryl0 MallMHY, WINM MPH BOCCO3JAHUU €r0 CIyCTs Kakoe-To Bpems. Hampumep,



CETeBOC COCIWHEHWE, WM TMOAKIIOYCHHEe K 0a3e JaHHBIX, B TaKUX CIIy4asxX HYXHO
YCTaHABIIMBATh 3aHOBO.
3areM, B 00BEKTE MOKET XPaHUTHCS KOH(PUACHIIMAbHAS HHPOPMAITUS, HATPUMED, TTapOJb.
Ecnu takoe mone Oyder cepuain3oBaHO W TEpeNaHO MO CETH, €ro 3HAaYeHHe MOXKET OBITh
MepexXBaYeHO U MPOYUTAHO, WU JAXKe MOAMEHEHO.
Jns uckmioueHus TMoNsi OObEKTa M3 CepUaNM3alli €ro HEeoOXOAMMO OOBSBUTH C
MomudukaTopoM transient. Hanmpumep, cienyromuii Kiacc:
class Account implements
java.io.Serializable {
private String name;
private String login;
private transient String password;
/* oOBABIJIEHMVE IPYITMX BJIEMEHTOB KJjlacca
%/
}
Y Takoro kiacca mone password B cepHanM3aldd ydacTBOBaTb HE OyneT W Tpu
BOCCTaHOBJICHMH OHO IMOJIy4YUT 3HaYE€HHE TI0 YMOITYaHUIO (B JaHHOM ciyyae null).
Oco6oro BHUMaHUs TpeOyIOT ctarndeckue mois. [TockonpKy OHM HpUHAIEkKAT KiIaccy, a
He 00BEKTY, OHM HE YYacTBYIOT B cepuanu3anuu. [Ipu BocctaHOBIEHUH OOBEKT OyIeT paboTarh ¢
TaKUM 3HaYCHHEM static-11oJisi, KOTOPOE YK€ YCTaHOBIICHO IS €ro Kiacca B 3Toil JVM.

2.2.3 N'padh cepnannsauuu

Jlo aToro MbI paccMaTpuBail OObEKTHI, KOTOPbIE UMEIOT MOJIS JHILb MPUMUTHUBHBIX THIIOB.
Ecnu ke cepuannsyeMblii OOBEKT CChUIAETCS Ha Jpyrue OOBEKTHI, MX TaKKe HEOOXOIUMO
COXpaHUTH (3amucaTh B MOTOK 0AWT), a MPHU AcCepUaTU3aAlUA — BOCCTAHOBUTh. DTH OOBEKTHI, B
CBOIO Ouepellb, TAKXKE MOTYT CChUIAThCA Ha cieAylonme o0bekThl. [Ipu 3TOM BakHO, YTO €CiU
HECKOJIbKO CCBUIOK YKa3bIBalOT Ha OAMH M TOT K€ OOBEKT, TO ATOT OOBEKT AOIKEH OBITh
CepHAaNIM30BaH JIUIIL OJHAXKIBI, & IPH BOCCTAHOBIIEHUU BCE CCHUIKH JIOJKHBI BHOBBH YKa3bIBATh
Ha Hero oaHoro. Hanpumep, cepuanu3yembiii 00beKT A ccbutaeTcst Ha 00bekThl B 1 C, kaxapiid
U3 KOTOPBIX, B CBOIO OU€pelb, CChIIAeTCA Ha OOUH M TOT ke 00bekT D. [locne neecepuanuszanuu
HE JIOJDKHO BO3HMKATh cuTyauuu, korma B ceeimaercs Ha D1, a C — wa D2, rne D1 u D2 —
paBHBIE, HO BCE K€ Pa3TUUHbIE OObEKTHI.

Jlnst opraHu3anuy Takoro mnpoiecca CTaHAAPTHBIN MEXaHU3M CepHalIU3alMK CTPOUT rpad,
BKJIIOUAIOMIMKA B ce0s Bce ydacTBYIOIIME OOBEKTHI M CCHUIKM MEXIy HUMH. Ecnm ouepennas
CCBhIJIKA YKa3bIBa€T HAa HEKOTOPBIA OOBEKT, CHayasla MPOBEPSETCS — HET JIM TaKoro oObheKTa B
rpage. Ecim ectb — 00beKkT BTOpoil pa3 He cepuanusyercs. Ecnm Her — HOBBIM 0OOBEKT
nobasinsercs B rpad.

[Ipu moctpoeHuu rpada MOXKET BCTPETUTHCS OOBEKT, MOPOXKICHHBIM OT Kiacca, He
peanusytomero wuHTepdeiic Serializable. B sTtomM ciywae cepuanuzamnus npepbiBaeTcs,
reHepupyercs uckiroueHue java.io.NotSerializableException.

PaccmoTrpum npumep:

import Jjava.io.*;
class Point implements Serializable {

double x;

double y;

public Point (double x, double y) {
this.x = x;

this.y = vy;
1
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;

1

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);
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";

tryf
// BanmncelBaeM OOLEeKTH B (aliil
FileOutputStream os = new FileOutputStream(fileName) ;
ObjectOutputStream oos = new ObjectOutputStream(os);
oos.writeObject (linel);
oos.writeObject (line2);
// MeHsieM cocTogHMe linel M 3amnMcHIBAEM €Tr0 ele pas
linel.setIndex(3);
//oos.reset () ;
oos.writeObject (linel);
// BakpeBaeM MIOTOKM
// HmOCTATOYHO BaKPHTL TOJIEKO MOTOK—HALCTPOMUKY
oos.close();
// cuMTHBaeM OOBEKTH
System.out.println ("Read objects:");
FileInputStream is = new FileInputStream(fileName) ;
ObjectInputStream ois = new ObjectInputStream(is);
for (int i=0; i<3; i++) { // CuumreBaem 3 obbekTa

Line line = (Line)ois.readObject():;
line.printInfo();

} ois.close();

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

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



}

ITpumep 15.12.

B »T0ii mporpamme paborta uaer ¢ kimaccoM Line (JIMHUS), KOTOPBIM UMeeT 2 TOJIsl THIa
Point (muHMs omMCHIBaeTCS OBYMs TOYKAaMHM). 3amycKaeMbldl Kiacc Main co3maeT Ba oObeKTa
kimacca Line, mpuueM, omgHa U3 To4eK y HuX obOmias. Kpome storo, nuaus umeetr HoMep (Tore
index). Co3mannble nuHUH (HOMepa | W 2) 3ammCHIBAIOTCS B MOTOK, TMOCIE YEro OfHA M3 HHUX
MoJTy4aeT HOBBIH HOMED (3) ¥ BHOBB CepUaiu3yeTCsl.

BrimonHeH#e 3Tol porpaMMBbl MPUBEAET K BEIBOY HA DKPaH MPUMEPHO CIIEAYIOIIETO:

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
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
Moumep 15.13.

W3 mpumepa BUAHO, YTO MOCJI€ BOCCTAHOBJICHHUS Yy JMHUN COXpaHSETCS OOIIas TOUKa,
OTHMCBIBaEMas OJJHUM U TEM K€ 00BEKTOM (XenI-koa 386¢).

Tperuii 3anucaHHbIil 00BEKT MJACHTHYEH TEPBOMY, IPUUEM, COBMANAIOT JAaKe OOBEKTHBIC
cchlIkd. HecMoTpst Ha TO, UTO MPH 3aIMCH TPETHETO 00beKTa 3HaYeHHEe index ObUIO U3MEHEHO Ha
3, B JecepHaM30BaHHOM OOBEKTE OHO OCTAJIOCh paBHBIM 1. Tak MPOM30IIIO MOTOMY, YTO
OOBEKT, OMUCHIBAIOMIMIA TEpPBYI0 JHHHUIO, YK€ OBLI 3aJeiiCTBOBaH B CepHUalU3allld U,
BCTPETUBIIKCH BO BTOPOH pa3, MOBTOPHO 3arucaH He ObLI.

UroObl yKa3aTh, UYTO CEaHC CepUaTu3allii 3aBEepIICH, WU TMOIYYHTh BO3MOXXHOCTH
nepenaBarb M3MEHEHHBIE 00BEeKTHI, Y ObjectOutputStream Hy»x)HO BbI3BaTh MeTon reset(). B
paccMaTpuBaeMOM IpUMepe ISl 3TOTO JOCTAaTOYHO yOpaTh KOMMEHTapHid B CTPOKE

//oos.reset();

Ecnu temeph 3amycTUTh mporpamMmy, TO MOXHO YBUIETb, YTO TPETUH OOBEKT MOMYUUT
HoMep 3.

Constructing line: 1
Constructing line: 2
line 1 = Line@ea22dfe
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@fae3chb

ITpumep 15.14.

Opnnako 3TO OymeT y»e HOBBIH OOBEKT, CChIJIKA Ha KOTOPBIM OTIWYACTCS OT TEPBOM
CUMTaHHOW NMHUU. bonee Toro, o6e Touku OymyT TakKe OMUCHIBATHCS HOBBIMU OOBEKTaMu. To
€CTh B HOBOM CeaHce Bce 0OBEKThI ObLITN 3alIMCaHbl, a 3aT€M BOCCTAaHOBJIEHBI 3aHOBO.

Pacmmpenue ctaHgapTHON cepuain3aluu

HekoTopeiM CIIO)KHO OpraHM30BaHHBIM Kjaccam TpeOyeTcss OcoOblif moaxox Aajis
cepuanuzanuu. J[is pacmmpeHusl CTaHIapTHOTO MEXaHW3Ma MOXHO OOBSIBUTH B KIIAcCe JBa
METO/ia C TOYHO TAaKON CUTHATYpPOM:

private void writeObject (
java.io.ObjectOutputStream out)
throws IOException;
private void readObject (
java.io.ObjectInputStream in)
throws IOException, ClassNotFoundException;

Ecnu B kiacce 00bsBICHBI TaKHE€ METOABI, TO MPU CepUuaIn3aii 00beKTa JUIsl 3alUCH €ro
cocrosiHusl OyzneT BbI3BaH writeObject, KOTOPBIN OMKEH CreHepHpOBaTh MOCIEIOBATEILHOCTh
OaifT 1 3amucaTh ee B HOTOK out, MOTy4YEHHBIN B Ka4ecTBe apryMeHTa. [Ipyu 3TOM MOXHO BBI3BATh

CTaHJAPTHBIA MEXaHU3M 3alTUCH 00BEKTa IMTyTEeM BBI30Ba METO/IA
out.defaultWriteObject ()

DTOT METOJI 3alMUIIET BCE He-transient 1 He-static Ho/IA B OTOK JTaHHBIX.

B cBoto ouepens, nmpu necepuanmsanmu meton readObject HOMKeH CUMTATh JaHHBIE W3
MOTOKa In (TakXke MOJYyYEHHOTO0 B KadecTBE apryMeHTa) M BOCCTAHOBUTH 3HAUEHUS TOJIeH
knacca. [Ipu peanmusanuu 3TOTO METOJAa MOXHO OOpaTUThCA K CTAaHAAPTHOMY MEXaHH3MY C

IIOMOIILIO METOIA:
in.defaultReadObject () ;

OTOT METOA CYMTHIBACT OMNHCaHHe OOBEKTa U3 TMOTOKAa M MPUCBAMBACT 3HAYCHUS
COOTBETCTBYIOIIMX TTOJICH B TEKYIIEM OOBEKTE.

Ecnu xe mpouenypa cepuanu3alnuyd B KOPHE OTIMYAETCS OT CTaHAAPTHOM, TO ISl TAKUX
KJIACCOB TIpeIHA3HAYCH albTePHATUBHBIN HHTEpdeiic java.io.Externalizable.

[Tpu ucmonb30BaHUU 3TOTO MHTEp(deiica B MOTOK aBTOMATUYECKU 3alMCHIBAETCS TOJBKO
uaeHTHQuKanus kiacca. CoOXpaHUTh W BOCCTAHOBUTH BCIO HMH(MOPMAIMIO O COCTOSHHU
JK3eMIUIsIpa MOJKEH caM Kiacc. J[as 3Toro B HEM JOJDKHBI OBITh OOBSBICHBI METOIBI
writeExternal() u readExternal() uatepdeiica Externalizable. DTi MeTOABI TOIKHBI 00ECIICUNUTH
COXpaHEHHUE COCTOSIHUSI, OTICHIBAEMOTO TMOJISIMU CaMOTO KJIacca M €ro cyImepKiacca.

[Ipu BoccranoBimennn Externalizable-o0bekTa SK3eMIUIApP CO37ACTCsl IyTEM BBI30BA
KOHCTPYKTOpa 0€3 apryMeHTOB, MOCJIe 4ero BbI3biBaeTcs Meton readExternal.

Merton writeExternal umeer curnarypy:

void writeExternal (ObjectOutput out)
throws IOException;

Jnst coxpaHeHHs] COCTOSIHHSI BbI3bIBatOTCS MeTonbl ObjectOutput, ¢ MOMOIIBIO KOTOPBIX
MOYKHO 3aIlMCaTh KaK MPUMHUTHBHBIC, TaK U OOBCKTHBIC 3HaueHUs. /I KOPPEKTHOH paboOThI B

COOTBETCTBYIOIIEM METOIE
void readExternal (ObjectInput in)
throws IOException,ClassNotFoundException;

OTHU 3HAUYCHUA NOJIZKHBI OBITH CUATAHBI B TOM K€ CAMOM TIOpAAKE.

2.2.4 Knaccbl Reader n Writer n ux HacnegHuku

Paccmorpennsie knaccel — HaciaemHukd InputStream u OutputStream — paborarr ¢
0aTOBBIMH JaHHBIMH. ECTM ¢ WX TOMOINBIO 3alUCHIBaTh WJIM CUMTHIBATH TEKCT, TO CHaYala
HEOOXOAMMO COMOCTAaBUTh KaXKIOMY CHMBOJY €ro 4HcioBod KkoJ. Takoe cooTBeTCTBHE
Ha3bIBACTCS KOAUPOBKOM.



W3BectHo, dYro Java wucnoib3yeT KomupoBKy Unicode, B KOTOpOil  CHMBOIIBI
MPEICTABISIOTCS JBYXOAHTOBBIM KOIOM. BalTOBBIE MOTOKM 3a4acTyi0 pabOTalT C TEKCTOM
YIPOIIEHHO — OHU IPOCTO OTOPACHIBAIOT CTapIIMiA OalT KaXkIO0ro CUMBONA. B peanbHBIX Ke
MPUIIOKEHHUSIX MOTYT HKCIIOJIb30BaTh pa3jMyYHble KOAUPOBKU (Jaxe Al PYCCKOTO SI3bIKA MX
CyIllecTByeT Heckoybko). [loatomy B Bepcuu Java 1.1 mosBWICS MOMOJHUTENBHBIN HaOOp
KJIacCOB, OCHOBBIBaroluiicss Ha Tunax Reader m Writer. Ix wepapxusi mpeacTaBieHa Ha pHC.
15.2.

Ota uWepapxus OYEHb CXOKa C aHAJOTUYHON s OalWTOBBIX MOTOKOB InputStream wu
OutputStream. I[nmaBHOe omimume Mexay HUMH — Reader m Writer paboTaroT ¢ MOTOKOM
cumBonoB (char). Tompko uTeHume MaccuBa CHUMBOJNIOB B Reader ommchiBaeTcsi MeToqoM
read(char[]), a 3anuce B Writer — write(char[]).

B Tabnume 15.1 mpuBeneHbl COOTBETCTBHSI KIACCOB JUIsi OAMTOBBIX M CHUMBOJBHBIX
MIOTOKOB.

Readar
I [ I
BufferedReader FilterReadear InputStreamBeadar
o e FileReader
FileWWriter
I I | —
BufferacdWriter Filter\Writer OutputStreaririter Printiriter
InputStreamBeadar

Puc. 15.2. Nepapxmsa knaccos Reader 1 Writer.
Tabamua 15.1. CooTBETCTBME KAQCCOB AAS OAMTOBBLIX M CUMBOAbHBIX MOTOKOB.
BaMTOBbLIM MOTOK CH1MBOAbHBIM MOTOK

InputStream Reader

OutputStream Writer
ByteArraylnputStream CharArrayReader
ByteArrayOutputStream  CharArrayWriter

Het aHaaora InputStreamReader
Het aHaaora OutputStreamWriter
FileinputStream FileReader
FileOutputStream FileWriter

FilterinputStream FilterReader
FilterOutputStream FilterWriter
BufferedinputStream BufferedReader
BufferedOutputStream BufferedWriter
PrintStream PrintWriter
DatalnputStream Het aHaaora
DataOQutputStream Het aHaAora
ObjectinputStream Het aHaAora

ObjectOutputStream

HeTt aHaAora



PipedinputStream PipedReader

PipedOutputStream PipedWriter
StringBufferinputStream  StringReader

Het anaaora StringWriter
LineNumberlnputStream LineNumberReader
PushBacklnputStream PushBackReader
SequencelnputStream Het aHaaora

Kak BumHO 13 TaONUIIbI, pa3nuuns KpaitHe HE3HAUYUTENIbHBI U MPEICKa3yEMBI.

Hampumep, KoHEYHO ke, OTCYTCTBYyeT IMpeoOpa3oBaHHE B CHMBOJBHOE IMPEACTABICHHE
OPUMUTHBHBIX THNOB Java u 0o6bekToB (Datalnput/Output, Objectlnput/Output). [JoGaBieHs
KJIACCHI-MOCTHI, TpeoOpa3ylone CHUMBOJBHBIE TMOTOKH B OaifroBbie: InputStreamReader u
OutputStreamWriter . IMenHHO Ha ux ocHoBe peanu3oBanbl FileReader m FileWriter. Meton
available() xmacca InputStream B kimacce Reader orcyrctByet, oH 3ameneH meronoMm ready(),
BO3BpalllalOIMM OylieBO€ 3Hau€HWE, — TOTOB JIM MOTOK K CUUTHIBAHHIO (TO €CTh OyIeT Jiu
CUHMTHIBAHUE MPOU3BENICHO 0€3 OIOKUPOBAHUS).

B ocTtanbHOM ke HCTONBb30BaAHUE CUMBOIBHBIX MTOTOKOB HIEHTUYHO paboTe ¢ 0aHTOBBIMU
noToKamMu. Tak, MPOrpaMMHBINA KO JUIS 3alUCH CUMBOJIBHBIX JAHHBIX B (ailyl OyJeT BBITVISIIETh
MPUMEPHO CIEeIYIOIIMM 00pa3oMm:

String fileName = "d:\\file.txt";
//Crtpoka, koTopas OymeT 3amnmMcaHa B OGamm
String data = "Some data to be written and read.\n";
try{
FileWriter fw = new FileWriter (fileName) ;
BufferedWriter bw = new BufferedWriter (fw);
System.out.println ("Write some data to file: " + fileName);
// HeCKOJBbKO pas 3anmcaThb CTPOKY
for (int i=(int) (Math.random()*10);--1>=0;)
bw.write (data);
bw.close() ;
// CuuTHiBaeM pes3yJbTaT
FileReader fr = new FileReader (fileName) ;
BufferedReader br = new BufferedReader (fr) ;
String s = null;

int count = 0;
System.out.println ("Read data from file: " + fileName);
// CumTBIBATH IaHHHE, oToOpaxasd Ha B3KpaH
while ( (s=br.readLine()) !=null)

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

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

}

[Tpumep 15.15.

Knaccel-moctbl  InputStreamReader u  OutputStreamWriter npu  npeoOpa3oBaHUM
CHMBOJIOB TaK)Xe HCIIONB3YIOT HEKOTOpYI0 KOoAMpoBKYy. Ee MOXHO 3amarh, mepenaB B
KOHCTPYKTOp B KaueCcTBE apryMeHTa ee Ha3BaHue. Eciu oHO He OylieT cCOOTBETCTBOBaTh HUKAKOM
U3 U3BECTHBIX KOAMPOBOK, OyneT Opomreno uckimoderne UnsupportedEncodingException. Bor
HEKOTOpble M3 KOPPEKTHBIX 3HAYEHHWH 3TOro apryMeHTa (4yBCTBUTEIBHOTO K peructpy!) s
pacrpocTpadeHHbIX kogupoBok: "Cpl1251", "UTF-8", "8859 1" u T.x.

2.2.5 Knacc StreamTokenizer

Or3emmusip  StreamTokenizer co3maercs TOBEpX CyMIeCTBYIOIEro 00beKTa, OO
InputStream, mu6o Reader. Kak u java.util.StringTokenizer, 3ToT Ki1acc mo3BosisieT pa3OuBaTh



JTAHHBIE Ha JIEKCeMBI (token), BBIIEIsIEMbIE U3 TTOTOKA 10 OMPEIeNICHHBIM CBOHCTBaM. [10CKOIBKY
pabora BejeTcs CO CIOBaMH, KOHCTPYKTOp, HpuHHMaroummii InputStream, oObsiBIeH Kak
deprecated (mpemnaraercss oOopaduBaTh OaWTOBBIM MOTOK KiaccoM InputStreamReader wu
BBI3BIBaTh BTOPOM KOHCTpYKTOp). O61uil npuHuInn paboTsl Takoil e, kak u 'y StringTokenizer, —
3aal0TCs TMapaMeTpsl pa3doueHus, mocie Jero Bei3biBaeTcs meron nextToken(), moka He Oyner
JNOCTUTHYT KoHel| mnoToka. CnocoObl 3amanHus pa3duenuss y StreamTokenizer 10BOIBHO
pa3Hoo0pa3Hbl, HO MPOCTHI, ¥ IO3TOMY 3/1€Ch HE PACCMaTPUBAIOTCS.

2.3 PaboTa ¢ hannoBon cuctemomn

2.3.1 Knacc File

Ecnu kiacchl OTOKOB OCYIIECTBISIIOT peajbHYIO 3allUCh U YTEHHE JTaHHbIX, TO Kiacc File
— 9TO BCIIOMOTATENbHBIH MHCTPYMEHT, IpPHU3BaHHBIA oOecrmeunts padboTy ¢ Qaiimamu u
KaTaJoraMH.

Oo6nbexr kiacca File sBisieTcst abcTpakTHBIM TpeAcTaBieHueM ¢aiiia u myTd K Hemy. OH
YCTaHABIMBAET TOJBKO COOTBETCTBME C HMM, IPU 3TOM JUIsl CO3JaHUS OOBEKTa HEBaXKHO,
CylLIeCTBYeT JIU Takod (haiin Ha mucke. [locne co3maHus MOXKHO BBITIOJHUTH IPOBEPKY, BHI3BAB
METOJ exists, KOTOpbIi BO3BpamiaeT 3HadeHue true, eciu (aitn cymectByer. Co3maHue WA
yaanenue oobekra kiacca File HukonM obpa3zoM He oToOpaxaercss Ha peaibHbIX (paimax. Jls
paboThI C CoAEPKUMBIM (haiisia MOXKHO TTOy4HTh dKk3eMInIsipel Filel/OStream.

Oo6nwexr File Moxer yka3piBaTh Ha Karajor (y3HaTh 3TO MOXKHO ITyTEM BbI30Ba METO/A
isDirectory). Metox list Bo3Bpamaer cnucok wMeH (MaccuB String) COAEPKAIIUXCS B HEM
¢aiinos (ecnu o0bekT File He yka3piBaeT Ha Katanor — Oyaet Bo3BpaiieH null).

Crnenyromuii mpuMep AEMOHCTPUPYET HUCIIONIb30BaHUE 00BeKTOB Kiacca File:

import Jjava.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))
output.println ("\t" + file.getCanonicalPath());

t
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)7?true:false;
1
é }
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");

}

ITpumep 15.16.

[lpy BBINONHEHWH O3TOW TMPOrpaMMbl Ha OJKpaH OyayT BBIBeIEHBbI Ha3BaHUS (B
KaHOHMYECKOM BHUJIE) BceX (haiiioB, C pacIIMpPEeHHUEM .java, COIEPIKALIUXCs B TEKyIIeM KaTayiore
M BCEX €TO0 IO/IKATaIoTaxX.

s ompenerneHus: Toro, 4to ¢ailyl UMeeT pacIIMpeHue .java, UCIONIb30BalICs UHTep(deic
FileFilter ¢ peammszamueit B Buume BHyTpeHHero kiacca NameFilter. Wnatepdeiic FileFilter
OTIpeJIeNIIeT TOJIBKO OAMH METOJ accept, BO3BpAINAIOUIMN 3HAYECHUE, OINpeelsiollee, Momnaaaet
U mepeaHHbid (aitn B ycinoBust ¢unsrpanuu. [lomumo 3Toro mHTEpdeiica, CymecTByeT eIe
OllHa pa3HOBHUIHOCTH MHTepdeiica ¢unbsTpa — FilenameFilter, roe merox accept ompenenen
HECKOJIbKO MHAa4e: OH MPUHUMAET He 00BeKT (paitna k mpoBepke, a 00bekT File, ykazpiBaromuii Ha
KaTajor, TAe HaxomuTcs (aiim aius TpOBEpPKH, M CTPOKY ero HasBaHus. JlJiss TpOBEepKU
COBMAJICHUS, C YYETOM pPETYSPHBIX BBIPAKEHHI, HYXHO COOTBETCTBYIOUIMM 00Opa3oM
peanu3oBath MeTO]] accept. B KOHKpETHOM MPUBEICHHOM IPUMEPE MOXKHO ObLTO 00OHTHCH U 0e3
ucnonp3oBanus wuHTepdeiicoB FileFilter mmm  FilenameFilter. Ha mnpakTuke #uX MOXHO
UCIIOJIB30BaTh Ui BbI30Ba MeTONOB list 00bexToB File — B 3Tux cmyuasx OymyT BO3BpalieHBI
(aiinel ¢ yaeToM GuIIbTpa.

Taxke kinacc File mpenocrasiser BO3MOXKHOCTh TMOJIyYEHHUS HEKOTOpOW HMH(GOpPMAIIAU O
daiine.

Metonsl canRead u canWrite — Bo3Bpamaercs boolean 3HaueHue, MOXXKHO 1U Oyner
NPUIOKEHHUIO TIPOU3BOIUTH YTCHUE Y M3MEHEHHE COAECP)KUMOTO U3 (aiisia, COOTBETCTBEHHO.

getName — Bo3BpalaeT CTpoKy — uMs ¢aitia (Mu KaTauora).

getParent, getParentName — Bo3BpamiaroT karajuor, e (aiil HaXOoauTCS B BUAC CTPOKU
Ha3BaHus U o0bekra File, cooTBeTCTBEHHO.

getPath — Bo3Bpamaer myTh K (aitty (Ipu 3TOM B CTPOKY NpeoOpasyeTcss aOCTpaKTHBIN
MyTh, HA KOTOPBIN yKa3biBaeT 00bekT File).

isAbsolutely — Bo3Bpamaer boolean 3HaueHue, SBIAETCS I aOCOTIOTHBIM ITyTh, KOTOPHIM
ykazaH Qaitn. OmnpeneneHue, sBISCTCS JH MyTh a0CONIOTHBIM, 3aBUCHT OT CHUCTEMBI, TJC
3amymeHa Java-mammHa. Tak, ams Windows aOCONIOTHBINA MyTh HaYWHACTCS C YKa3aHUS JTUCKa,
1160 cumBoioM '\'. it Unix aGCoMOTHBIN My Th HAUMHAETCS CUMBOJIOM /' .

isDirectory, isFile — Bo3Bpamaer boolean 3HaueHue, yka3plBaeT M 0OBEKT Ha KaTajor Jru0o
(aiis, COOTBETCTBEHHO.

isHidden — Bo3Bparaer boolean 3HaueHHe, yKa3bIBaeT JIM OOBEKT HA CKPBITHIN (haiil.

lastModified — nara mociieqIHEro U3MEHEHUS.

length — umHa aiina B 6aiiTax.

Taxke MOXHO HU3MEHMTh HEKOTOpble CBOHCTBa (aitma — Meroasl setReadOnly,
setLastModified, Ha3HaueHWE KOTOPHIX OYEBHIHO W3 Ha3BaHWs. Ecim HyxHO co3marh (ailn Ha
JIMCKE, 3TO MO3BOJAIOT caenarh meronbl createNewFile, mkDir, mkDirs. CoOTBETCTBEHHO,
createNewFile coszmaer mycroi ¢aitn (ecnm TakoBoi emie He cymiectByer), mkDir co3maer
KaTaJIorT, €CIIM I HETO BCE POAMTENIbCKUE Y)KE CYIIECTBYIOT, @ mKDirs co3gact Karaior BMecTe
CO BCEMH HEOOXOAUMBIMU POTUTEITHCKUMH.

@aiin MOXKHO U YIAJIUTh — AJIs 3TOro IpeaHa3zHadyeHbl Metonsl delete u deleteOnExit. [Tpu
BbI30Be MeToza delete (haiin Oynet ymaneH cpasy ke, a pu Beizoe deleteOnExit mo okoHYaHUM
paboThl Java-MamuHbl (TOJIBKO MPH KOPPEKTHOM 3aBEPIICHUH PabOThl) OTMEHUTH 3alpoC YXKeE
HEBO3MOJKHO.

Takum oOpa3om, kimacc File maeT BO3MOXHOCTD JOCTATOYHO IIOJHOTO YIIPABICHHUSI
(aitIo0BOI CUCTEMOM.



2.3.2 Knacc RandomAccessFile

DTOT KJacc peanu3yeT cpasy ABa uHTepdeiica — Datalnput u DataOutput — ciegoBarensHoO,
MOXET MPOU3BOIUTH 3allUCh W YTEHUE BCEX MPUMUTUBHBIX THUIIOB Java. DTU omepaunuu, Kak
CJIEAyeT U3 Ha3BaHUs, POU3BOAATCS ¢ daitoM. [Ipu 3TOM X MOKHO MPOU3BOIUTH IIOOYEPETHO,
MPOU3BOJIILHBIM 00pa3oM mepeMeriasch 1o ¢ainy ¢ momornipio Bei3oBa Metoaa seek(long)
(mepeBOAUT Ha yKa3aHHYIO MO3UIUIO B (pailyie). Y3HaTh TEKyllee MONIOKEeHHE yKa3aress B (aiie
MOKHO BbI30BOM MeTofa getFilePointer.

IIpu co3nanum oOBEKTa 3TOro Kjacca KOHCTPYKTOPY B KauyecTBE IapaMETPOB HY)KHO
nepesaTh J1Ba napamerpa: gaiin u pexxum padotsl. Paili1, ¢ KOTOpBIM OyeT NPOBOAUTHCS padoTa,
yKa3bplBaeTCcsl JMOO ¢ moMoImbio String — Ha3Banume (Qaiina, nubo obbektom File, emy
COOTBETCTBYIOIUM. Pexum paboTsl (mode) — mpencraBisier co0oil cTpoky nu6o "r"(ToJabKo
gyTeHue), 1100 "rw'"(uTeHre u 3amuch). [lombITKa OTKPHITH HECYIIECTBYIOMIHMIA (ailyl TOJBKO Ha
yreHue npuseneT K uckimoueHuto FileNotFoundException. [lpu oTkpeITUM Ha YTEHUE U 3aMUCh
OoH Oymer He3aMeNIWTENbHO co3maH (WM ke  Oyger  OpOIIeHO  MCKITIOYCHHE
FileNotFoundException, eciu 3T0 HEBO3MOKHO OCYIIIECTBHTB).

ITocnie co3manus oObekra RandomAccessFile MOXHO BOCIOIB30BATHECS METOLAMU
unrepdeiico Datalnput u DataOutput m1st nmpoBenenus ¢ ailnom omnepanuil CUUTHIBAaHUSA U
3anucu. [1o okoHuaHMH pabOTHI ¢ (aiiyIoM eTo CIEAYeT 3aKphITh, BBI3BaB METON close.

3aknoyeHue

PaccMoTpeHo moHsTHE TOTOKOB AaHHBIX (stream). [ToToku sBisitoTCs 04eHb 3 (HEKTUBHBIM
CIoCOOOM pellleHHusl 3a/lad, CBA3AHHBIX C Mepefavyeil W MONyYeHHEeM JaHHBIX, HE3aBUCHUMO OT
0COOEHHOCTEH HUCHOJIBb3yeMbIX YCTPOMCTB BBOJA/BhIBOAAa. Kak BBI Temepb 3HAaeTe, UMEHHO B
MakeTe java.lo collepKaTcsl CTaHIapTHBIE KJIACChl, pellaoline 3aa4d oOOMeHa JaHHBIMU B CaMBbIX
pa3nuyHbIX (hopmarax.

brim onrcans 6a30BbIe Ki1acchl 6aTOBBIX MOTOKOB InputStream u OutputStream, a Taxxe
CUMBOJIILHBIX TIOTOKOB Reader m Writer. Bce kiacchl MOTOKOB SIBHBIM WJIM HESBHBIM 00pa3oM
HacjeayrTes oT HuX. Kparkuit 0630p mokasan, JJig 4ero mpeaHa3HadeH KaXKIbIi KJacc, Kak ¢
HUM paboTaTh, KAKUE KJIACCH HE PEKOMEHIOBAHBI K HCIIONIb30BaHUI0. 3ydeHo, Kak mepeaaBarh B
MOTOKU 3HAYEHUs] MPUMHUTUBHBIX TUIOB Java. Oco0oe BHHMaHuE ObLIO yAENEHO OIepalusM ¢
00BEKTaMH, JIsl KOTOPBIX CYIIECTBYET CHEIMAbHBIN MEXaHU3M CepUaTH3AIIHH.

Hakonen, ObputM omucaHbl Kiacchl aisi paboTel ¢ (ainoBoit cuctemoit — File wu
RandomAccessFile.

3. JononHuTenbHana nutepatypa

1. BsazoBuk H.A. IIporpammupoBanne Ha JAVA. Kypc Jekuuii Ha intuit.ru

2. XopcrmanH K., Kopuaenn I. Java 2. Tom 2. ToHkocTH nNporpaMMHupOBaHuUsI
3. I'epbept unar, Txeiimc Xonmvc UckyccTBO nporpaMmMupoBanust Ha JAVA.
4. IMarpux Hotown, I'ep6ept [Hnnat IosiHbli cipaBoYHHMK Mo Java.

4. NMopsAaoK BbINONIHEHUA paboTbl

B cooTBeTcTBUU C BApHAHTOM BBINOJIHUTE CJIEAYIONIEE OCHOBHOE 3aJaHHE:

1. Co3naiite HOBBIH npoekT B cpene Eclipse.

2. Co3pmarh KJIacCchl Ha OCHOBE JIa0opaTopHO# paboThl Ne3 U B COOTBETCTBUU C 33a/IaHUEM.

3. IlomecTUTh CO3JJaHHBIE KJIaCChl U MHTEP(EICH B MAKeT.

4. Co3paiiTe BHE MakeTa yHPaBISIONINN Klacc, MPeIyCMOTPEB B HEM TOYKY BXoaa (main),
KOTOPBII OyJeT MOJKII0YaTh MaKeT U OCYLIECTBIATh TECTUPOBAHNE pa3pabOTaHHBIX KJIACCOB.

5. IloAroToBBTE OTYET O BHIMOIHEHUH J1a00PaTOPHON pabOTHI:

Jlnst ycnemHon caadn 1abopatopHoi paboThl HEOOXOAUMO:

- IPEICTaBUTh IMPENOAABATENI0 OTIAKEHHBIM KO IMPOrpaMMBbl JJi YKa3aHHOTO BapHaHTa



3a/1aHNS;
- MOJITOTOBUTH OTYET IO padoTe.

5. Nopspok ocpopmMmneHns otTyeTa

OT4eT 0 BBITIOJHEHUH JTAO0OPATOPHOU PabOTHI JOIKEH COACPKATH:
1) TUTYNBHBIH JTUCT;

2) 3ajaHue;

3) TEKCT MpOTrpaMMmBbl;

4) pe3ynbrarhl pabOTHI IPOTPAMMBI.

6. BapuaHTbl 3agaHumn

ObLuee TpeboBaHMe: TpuioKeHHe T0DKHO COCTOATh U3 Habopa KiaccoB 1 HHTep(eiica
peann3yomux (yHKIMOHATBHOCTD 33/1a41 U TECTOBOIO Kiacca.

1. Pa3pabotaiiTe MpHIIOKEHHE OCYIIECTBIIAIONIEE TPAHCIUTEPALUIO MO NpuHIMIY Punto
Switcher. [Ipunokenue nosyvaer u3 BXxogHoro noroka InputStream cTpoky cHMMBOJIOB,
IPOM3BOJIUT TPAHCIUTEPALMIO U MOMeIIaeT 00pabOTaHHYIO CTPOKY B BBIXOJHOW MOTOK
OutputStream. [IpegycMoTpeTs BO3MOXHOCTH TOJYYEHHs TaHHBIX C KJIaBUATYpPHI U U3
¢aiina u, COOTBETCTBEHHO, BBIBOJ JAHHBIX B (aill m Ha sKpaH. Mcnonab30BaTh Ki1acchl
InputStream, OutputStream, File u npyrue.

2. Pa3pabotaiiTe npuiokeHHe peanusyrolniee (yHKIHOHATIBHOCTh MPOCTOTO apXUBaTOpA.
Cospmaiite kmacc-Hacnennuk ot FilterInputStream, mampumep CompresslnputStream,
KOTOPBbIM C)XUMaeT JaHHble Hcnoib3ys anroput™M Xagpdmana.  Cospaiite Kiacc-
Haciaeaauk ot FilterOutputStream, nanmpumep CompressOutputStream, KOTOpBIM ymeeT
pacrakoBbIBaTh JaHHble, co3laHHble nmoTokoM CompressinputStream. IIpexycmoTpetsb
BO3MOXXHOCTH TIOJTYYEHHUS TAaHHBIX C KJIABHATYPHI U U3 (aiiyia U, COOTBETCTBEHHO, BBIBOJ
JaHHBIX B (pail1 ¥ Ha 3KpaH. AIroput™m cxaTus Xadd@maHna peaan3oBaTh B OTIEIBHOM
KJiacce.

3. PazpaOoraiite mporpammy, KoTopas ymeeT paboTath ¢ JaHHBIMH B ¢opmarte *.ini —
¢ainos. Ilo tunmy <ums napamerpa> = <3HaueHHe Mapamerpa>. OpraHusyiite B
nporpaMMe BO3MOXHOCTb — CO3/1aHUsl HOBoro (¢aitna, no0aBieHue, yJajneHue,
peAaKTUpOBAaHUE 3alMCel, yTeHue ini - Qailna. [ XpaHeHus NaHHBIX MCIONb3yHTE
HashMap, HashTable unu TreeMap. Ucnons3yiite kinace StreamTokenizer.

4 . PazpabotaiiTe nporpaMmMy, KOTOpasi CO3/1a€T HOBBIN MPOTPAMMHBIN MOTOK, IMOTYYarOIIHA
cllydaiiHble BXOJHbIE JaHHBIE OT HEKOTOPOro OObEKTa-reHepaTopa, a €ro BBIBOJ
HANPaBIIIETCS B BBIXOAHOW TOTOK (dKpaH mnubo daitn). Mcmoms3oBaTh Ki1acchl
PipedOutputStream u PipedInputStream.

5. Cozmath mporpamMmy BBIBOASIIYIO: a) JEPEBO KaTajJoroB b) comepkuMoe KaTajora.
[IpenycMoTpeTh BO3MOXKHOCTH 33/IaHUSI KOPHEBOTO KaTasiora, BBIBOJ PE3YyJIbTaToOB Ha
9KpaH U B (aii.

6. Co3marh mporpammy, MOJy4arollyro uMmsi (aiia M BBIBOASIIYIO BCIO HH(OpMAIHIiO O
COOTBETCTBYIOIIEM (aiiie (Ha3BaHUE, pa3Mep, BpeMs CO3aHus, aTprOyThl U TA), €CJIH OH
cymiectByeT. IlpexycMoTpeTs BO3MOXKHOCTH 3alaHus MMs (aiijga B pazIudyHOM BHUJC
(monmHBIA MyTh, COKpALlEHHBI MyTh, B TeKylleM Karajore ) Ilpemycmorpers BbIBOX
pE3yJIbTaTOB Ha 9KpaH U B (aii.

7. Hammmmre mporpammy, KOTopasl IOJlydaeT B KadecTBE MapaMETpOB HMMs KaTajora |
pacmpenue (aiila M BBIBOAMT CIMCOK Bcex (ailjoB KaTtajora ¢ 3aJaHHBIM
pacmupenueM. Mcnonb3oBare FilenameFilter. IIpemycMoTpeTs BO3MOXHOCTB 3aaHUS
UMEHM Karajora B pa3jiMyHOM Buie (MOJHBIA MyTh, COKpAIEHHBIH MyTh, B TEKYIIEM
KaTaJiore), BBIBOJ pe3yJIbTAaTOB HA DKPaH U B (haidi.

8. Co3nmarb nporpaMMmy CUMTHIBAIOLIYIO aHHbIE (int) u3 ¢aitna( Reader), nomemarornyio ux
B CIIMCOK, COPTHUPYIOUIYI0O HX 10 YOBIBAaHWIO (MCHOJB30BaTh JIOOYIO OBICTPYIO



10.

COPTHPOBKY) W 3alHCHIBAIONIYIO0 B Jpyroi dain( Writer). imeHa daiiioB ompenenser
N0JIb30BaTelb. [IpenycMOTpeTh BOBMOXKHOCTh 3aJlaHus UMs Qailia B pa3IuYHOM BHJIC
(TIONTHBIN My Th, COKPAILEHHBIN MyTh, B TEKYIIIEM KaTajore )

. Pa3paborate mporpammy, peaiau3yronlyr MPOCTEHIINN TpaMMaTHUYECKUN aHAIM3aToOP.

[Iporpamma umeer 6a3y cioB, xpaHsmuxcs B ¢aiine. [Ipu 3amycke oHM 3arpy’karoTcs B
HashSet. Ha Bxox mporpaMMel iofaetest aiist ¢ TeKCToM. 3agada mporpamMMbl BEICITUTh
CJIOBA, B KOTOPBIX €CTh ONIMOKU U c(pOPMUPOBATH U3 HUX CIIMCOK M BBIIATh HA SKpaH WU
B (aiin mo BBIOOPY momb30Barens. lIpexycMOTpeTs BO3MOMKHOCTh aBTOMATHUECKOTO
ucnpasienus ommobok. Mcnons3osate StreamTokenizer, PushbackInputStream
Pazpaborats mporpammy, peanu3yIollyl0 BHEIIHIOIO COPTHUPOBKY ¢aijia aaropuTMoM
IIPOCTOTO CIIMSHUSA (cMm. http://www.citforum.ru/programming/theory/sorting/
sortingl.shtml#3 1) BreiBecTn BXOAHOH M BBIXOAHOW (paiiibl Ha 5kpaH. Mcmonp3oBarh
kiaccel InputStream, OutputStream, File u npyrue.




