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V. BBOA - BbIBOA,

5. Cepuanusauua




Cepuanmnsaumna o0 beKToB P DIASOFT

BCé no-HactToAawWemMy

Java npegoctaBnsieT MexaHM3M  HasblBaeMbli  cepuanu3auuen obbekTtoB  ans
npeactaBneHns obbekTa B BuAe nocnegoBaTenbHOCTUM 6anToB KOTopas BKOYaAET
AaHHble 06beKTa, a Takke MHGOopPMaLMIO O TUNE OObeKTa U TUNax AaHHbIX XPAHALLNXCS B
obbekte. CepuanusoBaHHbii 0ObEKT MOXeT ObiTb 3anmcaH B dann. [locne
cepnanusauum n 3anucn obbekTa B drann OH MOXET OblTb npovnTaH un3 panna u
aecepuanunsoBaH. Bmecte ¢ 06beKTOM MOryT cepuanu3oBaTbCs U Aecepuann3oBaTbCs
BCe 3aBMCUMble 0O6beKTbI. [19 Toro 4Tobbl OOBLEKT Krlacca MOXHO ObIfo cepnanmsoBathb U
aecepuanmsoBatb Heobxoammo 4TOBbI Krnacc peanu3oBbiBasl MapKeEpPHbIN MHTepdenc
Serializable. Npu gecepmnanusaunm o6bekTa KOHCTPYKTOP HE BbI3bIBAETCS.

Knaccol ObjectinputStream n ObjectOutputStream - BbICOKOYpOBHEBbIE NMOTOKM KOTOpPbIE
cogepxat MeToabl Anga cepuanusauumn n gecepmnanmnsaumm o6beKToB.




MapkepHbIn uHTepdenc Serializable Py DIASOFT

BCé no-HactToAawWemMy

La6noH Xpanutenb: CyllecTByeT BapMaHT peanusaumm
LuabnoHa xpaHUTENb C MOMOLLbIO cepuanmsaumn,

EE

package java.io;

public interface Serializable {

anda cepumannm3agunin. 9710 MapKeprIVI I/IHTepCbeIZC - OH HEe coAaepXnutT HWU OOHOro

0 NHTepdenc Serializable gomkHbl peanu3oBbiBaTb BCE KnacChl NpeaHasHadYeHHble
MeToaa.




Ob6BbEKTHbIM MOTOK BbIBOAA Py DIASOFT

BCé no-HactToAawWemMy

OutputStream <<Interface>>
+write(b : int) : void DataOutput
+write(b : byte []) : void +write(b : int) : void
+write(b : byte [], off int, len int) : void +write(b : byte []) : void
+flush() : void +write(b : byte [], off : int, len int) : void
+close() : void +writeBoolean(v : boolean) : void

+writeByte(v : int) : void
+writeDouble(v : double) : void
+writeFloat(v : float) : void
+writelnt(v : int) : void
+writeLong(v : long) : void
+writeShort(v : int) : void
+writeBytes(s : String) : void
+writeChars(s : String) : void
+writeUTF(str : String) : void

[

<<Interface>>

ObjectOutput
+write(b ! int) : void
ObjectOutputStream +write(b : byte [J) : void

+ObjectOutputStream(out : OutputStream) +wn.te(b :'byte ﬂ{ off ink; len "?f) : void
+write(b : int) : void +writeObject(obj : Object) : void
+write(b : byte []) : void +flush() : void
+write(b : byte [], off : int, len int) : void +close() : void
+writeBoolean(v : boolean) : void
+writeByte(v : int) : void A

+writeShort(v : int) : void
+writelnt(v :inty:vod 00 0—o- T ST T T TS S S S m oS ms s smse
+writeLong(v : long) : void

+writeFloat(v : float) : void

+writeDouble(v : double) : void

+writeBytes(s : String) : void

+writeChars(s : String) : void

+writeUTF(str : String) : void

+writeObject(obj : Object) : void

+flush() : void

+close() : void




Knacc ObjectOutputStream Py DIASOFT

BCé No-HacToAwWwWeMmMYy

package java.io;
public class ObjectOutputStream extends OutputStream implements ObjectOutput, ObjectStreamConstants{

public ObjectOutputStream (OutputStream out

)
public void writeObject (Object obj)

public void write(int b)
public void write (byte b[])
public void write (byte b[], int off, int len)

public final void writeBoolean (boolean v)
public final void writeByte (int v)
public final void writeShort (int v)
public final void writeChar (int v)
public final void writeInt(int v)

public final void writeLong(long v)
public final void writeFloat(float v)
public final void writeDouble (double v)

public final void writeBytes (String s)
public final void writeChars (String s)
public final void writeUTF (String str)

public void flush()
public void close()

Knacc ObjectOutputStream — BbICOKOYpOBHEBbLIN OOBLEKTHBIN NOTOK coaepKalunn MeToq Ansa cepunanunsaunm ob6beKToB.
OH npegHasHa4veH ans npespalleHnss o0bekToB B NOCnenoBaTeNnbHOCTbL DAaNTOB M 3anncCb 3TOM NOCIeaoBaTeNIbHOCTU B
GanToBbIN NOTOK BbiBOAA. BanToBbIN MOTOK BbiBOAA 3a4a€TCA B KOHCTPYyKTOpe. Kracc Takke cooepXuT Metoabl NS
3anMcu NpUMmMTUBOB.




OO DBbEeKTHbIM MOTOK BBOAA Py DIASOFT

BCé no-HactToAawWemMy

InputStream <<Interface>>
+read() : int Datalnput
+read(b : byte []) : int +readBoolean() : boolean
+read(b : byte [], off int, len int) : int +readByte() : byte
+close() : void +readChar() : char

A +readShort() : short

+readlnt() : int
+readlLong() : long
+readFloat() : float
+readDouble() : double
+readUTF() : String

I

<<Interface>>
Objectinput

+readf) : int

+read(byte []) : int

+read(b : byte [], off : int, len :int) : int
+readObject() : Object

+close() : void

ObjectinputStream
+0bjectinputStream(in : InputStream)
+read() : int
+read(b : byte [], off : int, len :int) : int
+readBoolean() : boolean
+readByte() : byte
B T .~~~/ 2 e T e e R T e e
+readDouble() : double
+readFloat() : float
+readint() : int
+readLong() : long
+readShort() : short
+readUTF () : String
+readObject() : Object
+close() : void




Knacc ObjectinputStream Py DIASOFT

BCé no-HactToAawWemMy

package java.io;
public class ObjectInputStream extends InputStream implements ObjectInput, ObjectStreamConstants ({

public ObjectInputStream(InputStream in))|

public final Object readObject()

public int read()
public int read(byte b[], int off, int len)

public final boolean readBoolean()
public final byte readByte()
public final short readShort()
public final int readInt()

public final long readLong()
public final float readFloat()
public final double readDouble ()
public final String readUTF()

[MpegHa3HavyeH Ans npespalleHnsa nocregoBaTenibHOCTM GanToB CYMTAHHOM M3 GaMTOBOro NMOTOKa BBOA4A B OOBLEKT.

G Knacc ObjectinputStream BbICOKOYpOBHEBLI OOBLEKTHLIM MOTOK COAepXallnn mMeToq Ans gecepuanun3aumm ob6bekTos.
BanToBbI NOTOK BBOA4A 3a4a€TCHA B KOHCTPYKTOpEe. Takke cooepXuUT MeTodbl ANA YTeHUS NPUMUTUBOB.




P DIASOFT
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Cepuannsauma U gecepmanmlauma
OAHOro o6beKTa




Cepuanusyembin Kaacc Py DIASOFT
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class Employee implements Serializable ({

public Employee () ({
System.out.println ("Employee object is being created using a default constructor");

}

public Employee (String name, short yearOfBirth, char gender,
boolean isMarried, int salary) ({

this.name = name;
this.yearOfBirth = yearOfBirth;
this.gender = gender;
this.isMarried = isMarried;
this.salary = salary;

numEmployees++;
System.out.println ("Employee object is being created using a constructor");

public String toString() {
return "Employee [name=" + name + ", yearOfBirth=" + yearOfBirth
+ ", gender=" + gender + ", isMarried=" + isMarried + ", salary="
+ salary + "]1";

public static int getNumEmployees () {
return numEmployees;

}

private String name;
private short yearOfBirth;
private char gender;
private boolean isMarried;
private int salary;

private static int numEmployees = 0;



Cepuanunsauma Py DIASOFT
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public class ObjectOutputDemo {
public static void main(String[] args) {

Employee bob = new Employee ("Robert", (short) 1987, 'M', true, 30000);
System.out.println (bob) ;

System.out.println("Total number of employees: " + Employee.getNumEmployees()) ;

FileOutputStream fos = null;
ObjectOutputStream oos = null;

try {
fos = new FileOutputStream("I:\\FileIO\\employee.dat");
oos = new ObjectOutputStream(fos) ;
oos.writeObject (bob) ;
System.out.println ("Employee object was serialized");

} catch (IOException e) ({
System.out.println("An I/O error occured") ;

} finally {
try {
if (oos !'= null)

oos.close() ;
} catch (IOException e) ({
System.out.println ("Error closing file");

}

Employee object is being created using a constructor |

Employee [name=Robert, yearOfBirth=1987, gender=M, isMarried=true, salary=30000]
Total number of employees: 1

Employee object was serialized

10
S,



Alecepuannsayus Py DIASOFT

BCé no-HactToAawWemMy

class ObjectInputDemo {
public static void main(String[] args) {

FileInputStream fis = null;
ObjectInputStream ois = null;

try {

fis = new FileInputStream("I:\\FileIO\\employee.dat") ;
ois = new ObjectInputStream(£fis) ;

Employee emp = (Employee) ois.readObject() ;
System.out.println (emp) ;
System.out.println("Total number of employees: " + Employee.getNumEmployees()) ;

} catch (IOException e) ({
System.out.println("An I/O error occured");

} catch (ClassNotFoundException e) ({
System.out.println("Class was not found");

}
finally {

try {
if (ois != null)
ois.close() ;
} catch (IOException e) ({
System.out.println ("Error closing file");

}

Employee [name=Robert, yearOfBirth=1987, gender=M, isMarried=true, salary=30000]
Total number of employees: 0

11
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Alecepuannsayus

Mpu aecepuanusaumm obbeKTa KOHCTPYKTOP Knacca He Bbl3bliBaeTcs. CtaTnyeckue
MonNs Kracca He cepuanuayloTcsl U He OecepuanmnayoTcs.

PSS DIASOFT

BCé no-HactToAawWemMy
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Cepuanusauma rpadpa o6 beKToB
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Cepuanunsyembin K1acc CO CCbI/IKOM Py DIASOFT
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public class Person implements Serializable{

public Person (String name) {
this.name = name;
System.out.println("Person constructor is called, name=" + name) ;

public Person() {
this.name = "A person'";
System.out.println ("Person parameterless constructor is called, name="
+ name) ;

public String getName () {
return name;

}

public void setSpouse (Person value) ({
spouse = value;

}

public Person getSpouse() {
return spouse;

}

public String toString() ({
return "[Person: name=" + name + " spouse=" + spouse.getName() + "]";

}

private String name;
private Person spouse;

14




Cepuanunsauma Py DIASOFT

BCé no-HactToAawWemMy

public class TwoObjectsOutputDemo {
public static void main(String[] args) {

Person ann = new Person("Ann") ;
Person bob = new Person("Bob") ;
ann. setSpouse (bob) ;
bob.setSpouse (ann) ;

System.out.println (ann) ;
System.out.println (bob) ;

FileOutputStream fos = null;
ObjectOutputStream oos = null;

try {
fos = new FileOutputStream("I:\\FileIO\\person.dat");
oos = new ObjectOutputStream(fos) ;

oos.writeObject (ann) ;

} catch (IOException e) ({
System.out.println("An I/O error occured");

} finally {
try {
if (ocos !'= null)

oos.close() ;
} catch (IOException e) ({
System.out.println("Error closing file");

}

15




Cepuanmsauums

Person constructor is called, name=Ann
Person constructor is called, name=Bob
[Person: name=Ann spouse=Bob]
[Person: name=Bob spouse=Ann]

PSS DIASOFT

BCé no-HactToAawWemMy
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Alecepuannsayus Py DIASOFT
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class TwoObjectsInputDemo {
public static void main(String[] args) {

FileInputStream fis = null;
ObjectInputStream ois = null;

try {

fis = new FileInputStream("I:\\FileIO\\person.dat");
ois = new ObjectInputStream(£fis) ;

Person ann = (Person) ois.readObject();
System.out.println(ann) ;
System.out.println (ann.getSpouse()) ;

} catch (IOException e) ({
System.out.println("An I/O error occured");
} catch (ClassNotFoundException e) ({
System.out.println("Class was not found");
}
finally {
try {
if (ois != null)
ois.close() ;
} catch (IOException e) ({
System.out.println ("Error closing file");

}

[Person: name=Ann spouse=Bob]
[Person: name=Bob spouse=Ann]

17
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Hecepuanmnsyemblie no/A
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Hecepuanusyemble no/s Py DIASOFT

BCé no-HactToAawWemMy

Bce nonsa aksemnnspa kracca He3aBMCUMMO OT MogudumkaTopa 4OCTyna cepuanmnayroTcs.
Ho MOXHO 3agaTb cepuanmsauunio 1 gecepuanusaumio TorNbKo YacTu nonen knacca. Ons
3TOro MOXHO SIBHO yKasaTb cepuanundyemble nosns ucnonb3ys serialPersistentFields vnu
ncnonb3oBaThb Ko4eBoe CrnoBo transient ona o603Ha4YeHnss HecepuanuayemMblX Nonemn.

19




Kaacc c Hecepua/iMlyemMbiM Mosem Py DIASOFT

BCé no-HactToAawWemMy

class Salesman implements Serializable ({

public Salesman (String n, double s) {
name = n;
salary = s;

}

public String getName () {
return name;

}

public double getSalary () ({
return salary;

}

public String toString() {
return getClass() .getSimpleName () + "[name=" + name + ",salary=" + salary
+ " ,bonus=" + bonus + "]";

}

public void setBonus (double bonus) {
this.bonus = bonus;

}

private String name;
private double salary;

private transient double bonus;

20




Cepuanunsauma Py DIASOFT

BCé no-HactToAawWemMy

public class TransientOutputDemo {
public static void main(String[] args) {
Salesman bob = new Salesman ("Robert", 30000) ;
bob.setBonus (10000) ;

System.out.println (bob) ;

FileOutputStream fos = null;
ObjectOutputStream oos = null;

try {
fos = new FileOutputStream("I:\\FileIO\\salesman.dat");
oos = new ObjectOutputStream(fos) ;

oos.writeObject (bob) ;

} catch (IOException e) ({
System.out.println("An I/O error occured");

} finally {
try {
if (oos != null)

oos.close() ;
} catch (IOException e) ({
System.out.println ("Error closing file");

}

Salesman [name=Robert, salary=30000.0, bonus=10000.0/]

21




Alecepuannsayus Py DIASOFT

BCé no-HactToAawWemMy

class TransientInputDemo {
public static void main(String[] args) {

FileInputStream fis = null;
ObjectInputStream ois = null;

try {

fis = new FileInputStream("I:\\FileIO\\salesman.dat");
ois = new ObjectInputStream(£fis) ;

Salesman bob = (Salesman) ois.readObject() ;
System.out.println (bob) ;

} catch (IOException e) ({
System.out.println("An I/O error occured");

} catch (ClassNotFoundException e) ({
System.out.println("Class was not found");

}
finally {

try {
if (ois != null)
ois.close() ;
} catch (IOException e) ({
System.out.println ("Error closing file");

}

Salesman[name=Robert,salary=30000.0gbonus=0.0J]

22




PSS DIASOFT
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UlID
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UID

Mpn cepuanusaumm obbekTa Ha OCHOBE MHMoOpMauMnm O NonsX U MeTogax Knacca
cosgaétca ugeHtudoumkatop UID. 3TOoT wunageHTUdMKaTOp 3anucbiBaeTcsl BMeCcTe C
cepuanm3oBaHHbiM  obbekToM. [lpn  gecepuanusaumm nposepsietca  4to  UID
cepuanusoBaHHoro kracca cosrnagaetr c¢ UID «knacca. Ecnu oHuM pasnuyatotces
aecepuanusaumsi HEBO3MOXHa U BblbpacbkiBaeTcs ucknodeHne. UID moryT pasnuyartbes
ecnu nocne cepuanmsaumm obbekTa Kracca B Knacc Oblfiv BHECEHbI UBMEHEHUS.

PSS DIASOFT

BCé no-HactToAawWemMy
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PSS DIASOFT

BCé no-HactToAawWemMy

[Tony4yeHue UID

I:\item>dir
Volume in drive I has no label.

» ir

e Edt 4 i | .
Volume Serial Number is 44AB-CB89 File Edit Vew Favorites EM m»
@Back * ‘B‘ / ! Search
Directory of I:\item Py oF
02/21/2013 12:14 PM <DIR> . E;w ﬁﬂﬂiﬁw
= ] 1KB

02/21/2013 12:14 pPM <DIR> .. =
02/21/2013 12:11 pPM 476 ItemUID. java
1l File(s) 476 bytes
2 Dir(s) 48,619,651,072 bytes free

I:\item>javac ItemUID.java

I:\item>dir
Volume in drive I has no label.

Volume Serial Number is 44AB-CB89 Fle Edt Vew Favortes Tools ” A8
Directory of I:\item C;B&k' ?, ,? - Search
Address | Liitem v aGo
02/21/2013 12:16 PM <DIR> i _
= | ItemUID.java
02/21/2013 12:16 PM <DIR> .. %; E?F%
02/21/2013 12:16 PM 752 ItemUID.class -
02/21/2013 12:11 PM 476 ItemUID.java - }f@gfms
2 File(s) 1,228 bytes 223 1vg

2 Dir(s) 48,619,646,976 bytes free

I:\item>serialver ItemUID
ItemUID: static final long serialVersionUID = -3358310746251373045L;

I:\item>

25




serialVersionUID

[na Toro 4ytobbl MMETb BO3MOXHOCTb Aecepuanu3oBaTb Cepuanm3oBaHHbIM OOBLEKT
Knacca B OOBLEKT WM3MEHEHHOro Kracca MOXHO WCnonb3oBaTb crneuuanbHoe none
serialVersionUID. Taknm obpasom mMoxHO 3agaTb UID ans knacca v UID He Oyget
MEHSATbLCS MPU BHECEHMN U3BMEHEHNI B KIlacc.

Eclipse moxeT BblgaBatTb npeagynpexneHue unnm He KOMMNUAMpOBaTb KOA €Crn Knacc
peannayet uHtepdenc Serializable, Ho He cogepxuT nosne serialVersionUID. HactpouTb
aty onuuto B Eclipse moxHo B Window > Preferences > Java > Compiler > Errors /
Warnings > Potential Programming Problems. Ecnn onuma BbigaBate npegynpexneHue
yCTaHOBfleHa MOXHO  UCNOMb30BaTb  MNpefynpexgeHna  Onsg  aBToMaTUyecKkoro
nobaenenus serialVersionUID.

PSS DIASOFT

BCé no-HactToAawWemMy
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Knacc ¢ serialVersionUID P DIASOFT

BCé no-HactToAawWemMy

public class ItemUID implements Serializable{
private static final long serialVersionUID = 5210454654602398740L;

public ItemUID (String name, int number) {
this.name = name;
this.number = number;

}

public String getName () {
return name;

}

public int getNumber () {
return number;

}

public String toString() ({
return "[name=" + name + ", number=" + number + "]";

}

private String name;
private int number;

27




Cepuanunsauma Py DIASOFT

BCé no-HactToAawWemMy

public class UIDObjectOutputDemo {
public static void main(String[] args) {

ItemUID coffemaker = new ItemUID ("Coffemaker", 2912);
System.out.println (coffemaker) ;

FileOutputStream fos = null;
ObjectOutputStream oos = null;

try {
fos = new FileOutputStream("I:\\FileIO\\item.dat");
oos = new ObjectOutputStream(fos) ;

oos.writeObject (coffemaker) ;

} catch (IOException e) ({
System.out.println("An I/O error occured");

} finally {
try {
if (oos !'= null)

oos.close() ;
} catch (IOException e) ({
System.out.println ("Error closing file");

}

[name=Coffemaker, number=2912]

28




HoBbIM Knacc co ctapbim serialVersionUID P DIASOFT

BCé no-HactToAawWemMy

public class ItemUID implements Serializable{
private static final long serialVersionUID = 5210454654602398740L;

public ItemUID (String name, int number, String description) ({
this.name = name;
this.number = number;
this.description = description;

}

public String getName () {
return name;

}

public int getNumber () {
return number;

}

public String toString() ({
return "[name=" + name + ", number=" + number + ", description=" + description+"]";

}

private String name;
private int number;
private String description;

29




Alecepuannsayus Py DIASOFT
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class UIDObjectInputDemo {
public static void main(String[] args) {

FileInputStream fis = null;
ObjectInputStream ois = null;

try {

fis = new FileInputStream("I:\\FileIO\\item.dat");
ois = new ObjectInputStream(£fis) ;

ItemUID item = (ItemUID) ois.readObject() ;
System.out.println(item) ;

} catch (IOException e) ({
System.out.println("An I/O error occured");

} catch (ClassNotFoundException e) ({
System.out.println("Class was not found");

}
finally {

try {
if (ois != null)
ois.close() ;
} catch (IOException e) ({
System.out.println ("Error closing file");

}

[name=Coffemaker, number=2912, description=null]

30
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readObject u writeObject
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readObject n writeObject Py DIASOFT

BCé no-HactToAawWemMy

1151 HEKOTOPbIX KIAaCCOB MOXHO CYLLECTBEHHO YIy4LLMUTb cepuanmsauuto no yMon4aHuio.
. | Onpegenus B knacce metoabl readObject n writeObject MOXXHO U3MeHUTL cepuanusaumio
obbekTa knacca. CoCTosiHMe coxpaHseTca NocpeCcTBOM 3anncu nosien no oTaerbHOCTU C

nomowubto Mmetoga writeObject n3 knacca ObjectOutputStream nnu metogos onsa 3anucu
NPUMUTMBHBIX TUNOB AaHHbIX 13 DataOutput.
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K/nacc peannsyrowmm CrimcoK € NOMOLLbKO MacCMBa Py DIASOFT

BCé no-HactToAawWemMy

public class StringArraylist implements Serializable ({

private transient int size = 0;
private transient String buf[] = new String[16];

public void add(String s) {
buf[size] = s;
size++;

}

public String toString() {

StringBuffer b = new StringBuffer();
for (int i=0; i<size; i++) {
b.append (buf[i]) ;
b.append (" ");

}
return b.toString() ;

}

private void writeObject (ObjectOutputStream s) throws IOException ({

s.defaultWriteObject() ;
s.writelInt (size);
for (int i=0; i<size; i++)
s.writeObject (buf[i]) ;
}

private void readObject (ObjectInputStream s) throws IOException, ClassNotFoundException {

s .defaultReadObject() ;

int size = s.readInt();

for (int 1 = 0; i < size; i++)
add ((String)s.readObject()) ;

33




Cepuanunsauma Py DIASOFT

BCé no-HactToAawWemMy

public class CustomOutputDemo {
public static void main(String[] args) {

StringLinkedList sList = new StringLinkedList() ;
slList.add ("apple") ;

slList.add("orange") ;

sList.add ("banana") ;

System.out.println("List contents are: " + sList);

FileOutputStream fos = null;
ObjectOutputStream oos = null;

try {
fos = new FileOutputStream("I:\\FileIO\\fruitlist.dat");
oos = new ObjectOutputStream(fos) ;

System.out.println("Serializing ..... "),
oos.writeObject (sList) ;

} catch (IOException e) {
System.out.println("An I/O error occured");

} finally {
try {
if (oos !'= null)

oos.close() ;
} catch (IOException e) {
System.out.println("Error closing file");

}

List contents are: banana orange apple
Serializing .....
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Alecepuannsayus Py DIASOFT

BCé no-HactToAawWemMy

class CustomInputDemo {
public static void main(String[] args) {

FileInputStream fis = null;
ObjectInputStream ois = null;

try {

fis = new FileInputStream("I:\\FileIO\\fruitlist.dat");
ois = new ObjectInputStream(£fis) ;

System.out.println("Deserializing ..... ") ;
StringLinkedList sList = (StringLinkedList) ois.readObject();
System.out.println("List contents are: " + sList);

} catch (IOException e) ({
System.out.println("An I/O error occured");
} catch (ClassNotFoundException e) ({
System.out.println("Class was not found");
}
finally {
try {
if (ois != null)
ois.close() ;
} catch (IOException e) ({
System.out.println ("Error closing file");

}

Deserializing .....
List contents are: apple orange banana
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