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Java Serialization 1/9

Often, when a program is running, it is necessary to save the
state of its objects (intermediate and final). Serialization and
deserialization are Java technologies that store objects as a

sequence of bytes and restore objects from such a sequence.

A serialized object as a sequence of bytes can be written

to a file, transmitted over the network, written to a buffer

in memory. And this sequence can be deserialized into an object
by this or another program on the current or another computer,
regardless of the operating system running on it.

The following information is included when an object is
serialize:

the class information needed to reconstruct the object;

the values of all serializable non-transient and non-static
members, including those that are inherited.

Object methods and constructors are not saved as part of the
serialized |0 stream, since the receiving side must have

an ob'|ect class to interPret the serialized byte stream.
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Java Serialization
Uses java.io.Serializable as a marker interface
Consists of

java.io.ObjectinputStream/ObjectOutputStream
with related classes and interfaces

Has “Java Object Serialization Specification” that

documents both APl and object serialization stream
protocol

Is part of any Java platform (even Android has it)

If class not implements Serializable interface,
it serialization throws java.io.NotSerializableException

public interface Serializable {}
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Java Serialization

An ObjectOutputStream is used to save the object state to
file (to serialize object).

An ObjectOutputStream must wrap (chain) an OutputStream
subclass, for example FileOutputStream.

We can use for this purpose ObjectOutputStream method:
public final void writeObject(Object obj) throws IOException

An ObjectinputStream is used to restore the object state
from file (to deserialize object).

An ObjectInputStream must wrap (chain) an InputStream
subclass, for example FileInputStream.

We can use for this purpose ObjectInputStream method:
public final Object readObject() throws IOException,
ClassNotFoundException
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Serialization-deserialization Stream Chaining

Obiject of class Object of class Object of class Object of class

ObjectOutputStream FileOutputStream FileInputStream ObjectInputStream
l |
writeObject(o) readObject()
+ +

writeBoolean(b) readBoolean()
writeByte(1) readByte()
writeChar(i) V \/ bytes readChar()
writeDouble(d) = readDouble()
writeFloat(f) _’W : readFloat()
writeInt(i) readInt()
writelLong(1) e readLong()
writeShort(s) readShort()
writeChars(str) readLine()
writeUTF(str) readUTF()

For serialization-deserialization to/from file
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Java Serialization - serialVersionUID

During serialization, an unique constant serialVersionUID
(of type long) is calculated as hash-function from the following
members of the serializing class :
field names and their modifiers (field values are not taken
into account);

constructors and methods declarations, including signatures,
return types and modifiers (exception declarations

are ignored). Constructor and method bodies are not taken
into account.

The serialVersionUID value is placed in the serialization file.

While deserialization, the same value is obtained
for the restored object from class.

If the numbers do not match, a java.io.InvalidClassException
will be thrown.

See serialization\basic\Student
—————————
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Java Serialization - serialVersionUID

But if You add a private static final long serialVersionUID
field to the class and set it to an arbitrary value (the standard
value of 1L is often used), then the serialVersionUID
calculation mechanism will be disabled and the
serialVersionUID value we specified will be written to the file
and used for deserialization.

With such fixed serialVersionUID value You can:
add/remove class fields;
move fields around the class definition, etc.

Since JDK 14 @Serial annotation was added. It has not
influence on serialization mechanism. It only checks the
correct field and method used by serialization signature
(like @Override annotation).

But it need compiler options:

javac -Xlint:serial Main.java

for warning printing. See serialization\basic\Student
—
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Java Serialization - serialVersionUID

You can generate the serialVersionUID with the serialver tool:
serialver -classpath bin basic.Student

basic.Student: private static final long
serialVersionUID = 11224748738392134L;

:\Users\kgp\JavaStudy>serialver -classpath out\production\JavaStudy lesson38.serialization.basic.Student
lesson38.serialization.basic.Student: private static final long serialVersionUID = 11224748738392134L;

:\Users\kgp\JavaStudy>

See serialization\basic\Student
—————————
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Java Serialization - serialVersionUID

You can generate the serialVersionUID with the Intelli) IDEA:
Settings X
Q- Editor * Inspections

> Appearance & Behavior Profile:  Project Default Project ¥ @3

eymap Q Y, ¢ X B +
v Editor ’ ’
> General v JVM languages a Reports classes that implement Serializable and do not declare
> Test frameworks 2 a serialVersionUID field.
Code Editin
: APl must already be removed o . . . . .
Font Without a serlalVersionUID field, any change to the class will
Call to 'Thread.run()' ) p )
make previously serialized versions unreadable.
> Color Scheme Class, interface, or method should not b
> Code Style lllegal dependency on internal package Example:

Method can only be overridden class Main implements Serializable {

v
File and Code Templates — H
fle Encod Missing ‘@Deprecated' annotation on st ©
e Non-safe string is passed to safe metho ) S )
Live Templates Possibly blocking call in non-blocking Scope: Severity: Highlighting in editor:
File Types In All Scopes ¥ Warning ¥ Warning v
> Copyright Unstable APl Usage Trere
Inlay Hints Unstable type is used in signature
Emmet Usages of APl which isn't available at th © Ignore subclasses of
. > Language injection +
Intentions > Manifest java.awt.Component
> Language Injections NV T S [
> Natural Languages Disable new inspections by default
Reader Mode See serialization\basic\Student & SerializationDemo

Cancel Apply

- & DeserializationDemo I
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Java Serialization explore

For SerializationStudyApp project basic package:

Add and remove implements Serializable for class Student
and run SerializationDemo program

Comment private static final long serialVersionUID = 1L field
in Student class and add private String patronymicName field
and run DeserializationDemo program

In console run

serialver -classpath bin basic.Student

and check if serialVersionUID changed while:
adding field, adding field value,

changing constructor modifier,

adding throws clause to constructor and method,
changing body of constructor and method.




Java Serialization

The serialization algorithm does the following things:
recording metadata about the class associated with the
object;

recursively writing superclass descriptions until
java.lang.Object is reached;

after the end of the metadata recording, recording of the

actual data associated with the instance, starts recording from
the topmost superclass;

recursively writing data associated with an instance, starting
with the lowest superclass

Description
Data of the of the DELE)

Description Descriptions
Magic data of the object of the : : associated
object associated

class superclasses

object
class

Java Object Serialization Specification -
https://docs.oracle.com/en/java/javase/19/docs/specs/serialization/index.html
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Serialization file format

Settings
[ Q- ] Plugins Marketplace Installed <3 <«
> Appearance & Behavior Q- hex .
Editor
Keymap . i
e Search Results (17) Sort By: Relevance BinEd - Binary/Hexadecimal Editor
itor
pir-), BinEd - Binary/Hexadecima... | iCSeilinl= ExBin Project Plugin homepage 2
i
L 1938K #3835
> Version Control Restart IDE 0.2.7
* Build, Execution, Deployment Robo Hexar Install Overview What's New Reviews Additional Info
> Build Tools 126K
> COIT\p”ET J:lle}icl: peu Seagate Gede naige nm;; s T Toos 3 l!'::'.\-iell: e
Guntiledl fostz ) oreT T - Inci = | B 8 G = OQ
> Debugger S;‘ String Manipulation Install e
n¥n e
Remote Jar Repositories 7 L32M w488 < BLLLELEL
Coverage -
Base Base64 Helper Install a0e7
Package Search 64 P e =
1 70K r3.66 A Lt e
Required Plugins e
3 —
Trusted Locations Serial Port Monitor Install 3 Rrciaie vl
> Languages & Frameworks =l | 53¢ $r467 : BELL
> Tools * — e Hu.-,-!wOL..mt‘!:w
1J czevsf & I binaryheradacimal vewenadiar
Settings Sync ( Hexagon Luciad - Website Install
gs Sy 4 :
Advanced Settings 169 %447
Binary/hexadecimal editor plugin based on BinEd library.
String Tools Install
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Serialization file format

Eile Edit View Navigate Code Refactor Build Run Tools VCS Window DB Navigator Help = X
SerializationStudyApp ~ 7 Version control ~ DeserializationDemo ~ | > £
(] Project © Personjava © Student java © SerializationDemo java © DeserializationDemo.java [Z) student.ser : g
% ¥ [3 serializationSt New > wov | B2 @
> [D.idea DB Navigator 03 04 05 06 07 08 09 OA OB OC 0D OE OF
> i . -
; gb‘;"d_ . Associate with File Type... 05 73 72 00 0D 62 61 73 69 63 2E 53 74|¢@ Usr basic.St
nbprojec
> \:Iouf ! & Cut Ctrl+X ©6E 74 00 00 00 00 00 00 00 01 02 00 03|udent oo o
v Dsrc @gopy Ctrl+C 61 67 65 4C 00 09 66 69 72 73 74 4E 61|I DagelL firstNa
~ [0 basic Copy Path/Reference... 00 12 4C 6A 61 76 61 2F 6C 61 6E 67 2F|met OLjava/lang/
eserl, Paste tri+ E B 4C C E String; L astNa
©p i P Ctrl+V 69 6E &7 3B 4C 00 08 6C €l 73 74 4FE €l1|String Olast
© serializ e
© stud Find Usages Alt+F7 00 7E 00 01 78 70 00 00 00 le 74 00 05|meq Oxp ot O
e | , 68 61 74 00 06 50 65 74 72 6F 76 Sashat OPetrov
[2] studen izl
¥ [E3 complex Refactor >
© Course
© Deseri. Bookmarks >
© Serializ Delete... Delete
© studer
2 studer Build Module 'SerializationStudyApp'
>
- custom. [ Open in Right Split Shift+Enter
> [ externaliz S X
~ [E)inheritanc P
© Deseri. Local History >
© persor Repair IDE on File
©) © seriali: < Reload from Disk
© studer
@ studer - Compare With... Ctrl+D
¥ > [ transients Compare File with Editor UTF-8 A 110 (0) 0:0 A OVR
O SerializationStudyApp > ¢ External Tools > cf

8:49
]

15.02.2023
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Serialization file format -1/4

] shadertsar |

Address o0 1 2 3 4 2 B 8 % a b ¢ d e [ Dump

Q0000000 ac ed 00 03 73 72 00 04 62 61 73 6% 83 2e 53 74 =H..s5r..basic.S5t
00000010 75 &4 65 62 74 00 00 00 OO OO OO0 00 01 02 00 O3 udent..... ...,
Q0000020 4% 00 03 81 BT 65 4c 00 09 66 B9 T2 73 74 4e 61 I..agel..firstNa
Q0000030 ed 65 74 00 12 4c va B8l 76 61 2f 6c Bl 62 67 2f met..Ljava/lang/
Q0000040 53 74 72 69 Be &7 3b 4c 00 08 B6c Bl T3 74 4e 61 String:;L..lastNa

QODOOO50 ed &5 71 Q0 Je Q0 01 78 70 Q0 Q0 00 le 74 00 05 meg.~. .XpP...-T..

aaaaaaa

000000e0 53 &1 73 68 61 74 00 06 30 65 T4 72 Bf 76 Sashat..Petrov

Serialization protocol data (5 bytes):

ac ed: - STREAM_MAGIC - serialization protocol pointer

00 05: STREAM_VERSION - serialization protocol version

0x73: TC_OBIJECT - a pointer that a new object has been serialized

Description of the class of the serialized object :

0x72: TC_CLASSDESC - serialized object class pointer

00 0d: class filename length from application root - 13 characters

62 61736963 2e 53 74 75 64 65 6e 74: package and class file name basic.Student
00 00 00 00 00 00 00 01: serialVersionUID = 1L

0x02: Flags value 02 means the object supports serialization.

00 03: number of fields of this class
|
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] shatertsar |

Address 0 1 4 4 I g8 % a b c d e [ Dump

Q0000000 ac ed 00 03 73 72 00 04 62 61 73 6% 63 2e 53 74 =-H..s5r..bkasic.5t
00000010 75 64 65 6e 74 00 00 OO OO OO0 OO0 OO0 01 02 00 D3 udent....cooen...
QO000020 4% 00D 03 81 67 65 4c 00 09 66 B9 72 73 74 4e 61 I..agel..firstNa
Q0000030 ed 65 74 00 12 4c ea B8l 76 61 2f Bc Bl B2 687 2f met..Ljava/lang/
QOOOO040 i 72 69 Be &7 3b 4c 00 08 Bc Bl 73 74 4e 61 String;L..lastNa

QOOQO050 ed £ 71 Q0

1
p—
L
=
L

01 78

=

—

—
i
L
i
L

i 00 05 meg.~..Xp....T..
000000e0 53 81 73 68 81 T4 00 08 50 &5 74 72 ef 78 Sashat..Petrov
Description of the first field of the class:
0x49: variable type code 49 - "I", int ('B' for byte, 'C' for char, 'D' for double, 'F’

for float, 'J' for long, 'L' for non-array object types, 'S’ for short, 'Z' for boolean, and
'[' for arrays))

00 03: variable name length

61 67 65: variable name - age

Description of the second field of the class (the type of reference variables is
described in the format "field descriptor" L ClassName ;):

Ox4c: start of reference variable declaration "L",
00 09: variable name length
66 69 72 73 74 4e 61 6d 65: variable name - firstName

0x74: TC_STRING - reference variable type pointer
|
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-I:l.-:Hrl:url

Address () 1 AR ] S 8 ¥ a b c d e [ Dump

QQO0QQ000 ac ed 00 05 73 72 00 04 62 61 72 B89 B3 2¢& 53 74 =H..s5r..basic.S5t
QQ000010 75 &4 65 6e T4 00 00 OO OO OO OO0 OO0 01 02 00 03 udent.....ccece..
Q0000020 4% 00 03 81 67 B5 4c 00 09 66 B9 72 73 74 4e 61 I..agel..firstNa
Q0000030 ed 65 74 00 12 4c Ba 61 76 61 2f B6c Bl B2 67 2f met..Ljava/lang/
QOOO0040 5 4 72 89 Bge BT 3b 4c 00 08 Bc Bl 73 74 4e Bl String:;L..lastNa
QOQOOOS0 ed &3 71 00 Je Q0 QL 78 70 00 Q00 00 le 74 00 05 meg.~. .XP....0..
Q0000080 53 €1 72 68 &1 74 00 06 50 65 74 72 of 76 Sashat..Petrov

00 12: length of reference variable type name in the format "field descriptor”
4c 6a 61 76 61 2f 6¢ 61 6e 67 2f 53 74 72 69 6e 67 3b - type name Ljava/lang/String;

Description of the third class field :

Ox4c: start of reference variable declaration "L",

00 08: variable name length

6¢c 61 73 74 4e 61 6d 65: variable name - lastName

0x71: TC_REFERENCE reference to an object already written to the stream
(Ljava/lang/String;)

00 7e 00 01 ???

0x78: TC_ENDBLOCKDATA - end of description

0x70: TC_NULL - there is no parent class (otherwise it would be its description)
|
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= shecdertser |

Address O 2 3 4 5 6 7T 8 9 a b ¢ d e f Dump

Q0000000 ac ed 00 O5 73 72 00 04d 62 61 73 B9 63 Z& 53 74 =H..s5r..basic.5t
QOOO0010 75 &4 65 6e T4 00 00 OO0 OO Q0 QO OO0 01 02 00 D3 udent...cveeeeen.
Q0000020 4% 00 02 81 BT 65 4c 00 09 66 B89 72 73 74 4e 61 I..agel..firstNa
Q0000030 ed &5 74 00 12 4c Ba 61 76 61 2f 6c Bl Be &7 2f met..Ljava/lang/
Q0000040 53 74 72 69 ge &7 3b 4c 00 08 6c Bl 73 74 42 61 String;L..lastNa
QOOOOOS0 ed &3 71 00 Je QO QL 78 70 Q0 Q0 00 le 74 00 05 megd.~. XPseT..
0000000 53 €1 72 08 Bl 74 00 D6 50 65 74 72 of T8 sashat..Petrov

Field values :

00 00 00 16: the value of a primitive type variable int (22)
0x74: TC_STRING - reference variable type pointer

00 05: gAnHa 3HAYeHUA CCbIZIOYHOM nepemeHHOoMn B popmare
53 61 73 68 61: reference variable value (Sasha)

0x74: TC_STRING - reference variable type pointer

00 06: the length of the value of the reference variable in the format
50 65 74 72 6f 76: reference variable value (Petrov)
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The transient modifier

You can use transient modifier with field declaration
to omit the serialization of the field - selective serialization.

The transient modifier prevents serialization of the field,
i.e. placing the field description and its value in the
serialization file.

However, during deserialization, due to casting the type
of the restored object to the class of the serialized object,
the name of the transient property is restored, but it has
the default value.

For static fields, serialization and deserialization are not
performed, since these technologies apply to an object,
not a class, so the value of a static field will be the same
as it is set in the class or the default value if not set.

See serialization\transientstatic
S
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Java Serialization

All subclasses of a serializable class are automatically
serializable.

However, if the serializable class contains a reference

to an object of a non-serializable class,

a java.io.NotSerializableException is thrown when trying
to serialize.

In other words, the resulting graph of this object is fully
serializable. An object graph includes a tree or structure
of object fields and its subobjects.

Description

of the Data of

associated
object

Description Descriptions

Magic data of the object of the Data of the

object

associated

class superclasses
class

See serialization\complex
|



Serialization file format -1/4

Offset (h) 00 Ol 02 03 04 05 06 07 08 09 OA OB OC OD OE OF
00000000 AC ED 00 05 73 72 00 OF 63 6F €D 70 6C €5 78 2E
00000010 53 74 75 64 €5 €E 74 00 00 00 00 00 00 00 01 02
00000020 00 04 49 00 03 €1 €7 €5 4C 00 09 €6 €9 72 73 74
00000030 4E 61 6D 65 74 00 12 4C 6A 61 76 €1 2F 6C 61 6E
00000040 €7 2F 53 74 72 69 6E €7 3B 4C 00 08 6C 61 73 74
00000050 4E 61 6D 65 71 00 7E 00 01[4C 00 08 6D 79 43 &F
00000060 [ 75 72 73 €5 74 00 10 4C 63 6F €D 70 6C €5 78 2F
00000070 | 43 6F 75 72 73 €5 3B 78 70 00 00 00 16 74 00 05
00000080 | 53 61 73 68 61 74 00 06 S50 65 74 72 6F 76[73 72
00000090 | 00 OE 63 6F €D 70 6C €5 78 2E 43 6F 75 72 73 65
000000A0 | 00 00 00 00 00 00 00 01 02 00 02 4A 00 02 €9 64
00000080 | 4C 00 04 €6E 61 €D €5 71 00 7E 00 01 78 70 00 0O
000000C0O | 00 00 00 00 00 OB 74 00 09 4A €1 76 €1 20 42 61
000000D0 | 73 €5)

0x73: TC_OBIJECT - pointer that the new object is serialized
0x72: TC_CLASSDESC - serialized object class pointer

-H..Sr..complex.
Student....ceees
«:1..agel..first
Namet..Ljava/lan
g/String;L..last
Nameq.~..L..myCo
urset..Lcomplex/
Course;xp....t..
Sashat..Petrovsr
. cOmplex.Course
Y I X |
L..nameqg.~..Xp..
..L...t..Java Ba
sel |

L.#

00 OE: class filename length from application root - 14 characters
663 6F 6D 70 6C 65 78 2E 43 6F 75 72 73 65: complex.Course class

00 00 00 00 00 00 00 01: serialVersionUID = 1L
0x02: Flags value 02 means the object supports serialization

00 02: number of fields of this class
|
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OCffset(h) 00 01 02 03 04 05 O6 07 08 09 OA OB OC OD OE OF

00000000 AC ED 00 05 73 72 00 OF 63 6F 6D 70 oC 65 78 2E —H..Sr..complex.
00000010 53 74 75 64 €5 6E 74 00 00 00 00 00 00 00 01 02 Student.........
00000020 00 04 49 00 03 €61 67 65 4C 00 09 66 69 72 73 74 ..I..ageL..first
00000030 4E €1 €D €5 74 00 12 4C 6A €61 76 €1 2F €6C €1 6E Namet..Ljava/lan
00000040 &7 2F 53 74 72 €9 6E 67 3B 4C 00 08 6C €61 73 74 g/String;L..last
00000050 4E 61 6D 65 71 00 7E 00 01 4C 00 08 oD 79 43 6F Nameq.~..L..myCo
00000060 75 72 73 €5 74 00 10 4C €3 €6F €D 70 6C €5 78 2F wurset..Lcomplex/
00000070 43 6F 75 72 73 €5 3B 78 70 00 00 00 16 74 00 05 Course;xp....t..
00000080 53 61 73 €68 61 74 00 O6 50 65 74 72 6F 76 73 72 Sashat..Petrovsr
00000090 ©0O0 OE 63 6F 6D 70 eC ©5 78 2E 43 6F 75 72 73 65, ..complex.Course

000000A0 00 00 00 00 00 00 00 01 02 00 02[4A 00 02 69 64| «vvvvuuunn. J..id
00000080 [4C 00 04 €E 61 6D €5 71 00 7E 00 01 78 70 00 00| L..nameg.~..Xp..
000000CO | 00 00 00 00 00 OB 74 00 09 4A 61 76 61 20 42 61| ...... t..Java Ba
000000D0 | 73 &5} sel |

Description of the first field of the class :

Ox4a: variable type code - 'J', LONG ('B' for byte, 'C' for char, 'D' for double, 'F'

for float, 'l' for int, 'L' for non-array object types, 'S' for short, 'Z' for boolean, and '["
for arrays))

00 02: variable name length

69 64: variable name - id
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Offset (h) 00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF

00000000 AC ED 00 05 73 72 00 OF 63 6F 6D 70 6C 65 78 2E -H..sSr..complex.
00000010 53 74 75 €4 65 6E 74 00 00 00 00 00 00 00 Ol 02 Student.........
00000020 00 04 49 00 03 61 €7 65 4C 00 09 66 €9 72 73 74 ..I..ageL..first
00000030 4E €1 €D 65 74 00 12 4C €A 61 7€ €1 2F 6C €1 6E Namet..Ljava/lan
00000040 €7 2F 53 74 72 69 6E 67 3B 4C 00 08 6C 61 73 74 g/String;L..last
00000050 4E 61 6D €5 71 00 7E 00 Ol 4C 00 08 €D 79 43 €F Nameg.~..L..myCo
00000060 75 72 73 €5 74 00 10 4C 63 6F 6D 70 6C €5 78 2F urset..Lcomplex/
00000070 43 6F 75 72 73 €5 3B 78 70 00 00 00 16 74 00 05 COUrse;Xp....t..
00000080 53 61 73 €8 61 74 00 06 50 €5 74 72 6F 76 73 72 Sashat..Petrovsr
00000090 00 OE 63 €F 6D 70 6C €5 78 2E 43 6F 75 72 73 €5, ..complex.Course
000000A0 00 00 00 00 00 00 00 01 02 00 02[4A 00 02 69 64| +vevvveos..J..id
00000080 [4C 00 04 €E 61 6D €5 71 00 7E 00 01 78 70 00 00| L..nameg.~..Xp..
000000CO |00 00 00 00 00 OB 74 00 09 4A 61 76 €1 20 42 61| ......t..Java Ba
000000D0 | 73 €5} sef

Description of the second field of the class (the type of reference variables is
described in the format "field descriptor" L ClassName ;):

Ox4c: start of reference variable declaration "L",

00 04: variable name length

6E 61 6D 65: variable name - name

0x71: TC_REFERENCE reference to an object already written to the stream
(Ljava/lang/String;)

00 7e 00 01 ???
|
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Serialization file format -4/4

OCffset(h) 00 01 02 03 04 05 O6 07 08 09 OA OB OC OD OE OF

00000000 AC ED 00 05 73 72 00 OF 63 6F 6D 70 oC 65 78 2E —H..Sr..complex.
00000010 53 74 75 64 €5 6E 74 00 00 00 00 00 00 00 01 02 Student.........
00000020 00 04 49 00 03 €61 67 65 4C 00 09 66 69 72 73 74 ..I..ageL..first
00000030 4E €1 €D €5 74 00 12 4C 6A €61 76 €1 2F €6C €1 6E Namet..Ljava/lan
00000040 &7 2F 53 74 72 €9 6E 67 3B 4C 00 08 6C €61 73 74 g/String;L..last
00000050 4E 61 6D 65 71 00 7E 00 01 4C 00 08 oD 79 43 6F Nameq.~..L..myCo
00000060 75 72 73 €5 74 00 10 4C €3 €6F €D 70 6C €5 78 2F wurset..Lcomplex/
00000070 43 6F 75 72 73 €5 3B 78 70 00 00 00 16 74 00 05 Course;xp....t..
00000080 53 61 73 €68 61 74 00 O6 50 65 74 72 6F 76 73 72 Sashat..Petrovsr
00000090 ©0O0 OE 63 6F 6D 70 eC ©5 78 2E 43 6F 75 72 73 65, ..complex.Course

000000A0 00 00 00 00 00 00 00 01 02 00 02[4A 00 02 69 64| «vvvvuuunn. J..id
00000080 [4C 00 04 €E 61 6D €5 71 00 7E 00 01 78 70 00 00| L..nameg.~..Xp..
000000CO | 00 00 00 00 00 OB 74 00 09 4A 61 76 61 20 42 61| ...... t..Java Ba
000000D0 | 73 &5} sef

0x78: TC_ENDBLOCKDATA - end of description

0x70: TC_NULL - there is no parent class (otherwise it would be its description)00
00 00 00 00 00 00 OB - course id field value

0x74: TC_STRING - reference variable type pointer

00 09: the length of the value of the reference variable in the format

4A 61 76 61 20 42 61 73 65: reference variable value (Java Base)
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=
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Offset (h) 00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF

00000000 AC ED 00 05 73 72 00 13 €9 6E 68 65 72 69 74 61 -H..sr..inherita
00000010 ©6E 63 65 2E 53 74 75 €64 65 6E 74 00 00 00 00 00 nce.Student.....
00000020 ©00 00 01 O2 00 01 49 00 O3 61 €67 €65 78 )2 00 12| ...... I..agex%..
00000030 | 69 6E 68 €5 72 €9 74 61 6E 63 65 2E 50 65 72 73| inheritance.Pers
00000040 | 6F 6E 00 00 00 00 00 OO0 00 01 02 00 02 4C 00 O9 | ON.eev v eennenn L..
00000050 | 66 €9 72 73 74 4E 61 6D €5 74 00 12 4C 6A €1 76| firstNamet..Ljav
00000060 | 61 2F €C €61 €6E €7 2F 53 74 72 €9 €6E &7 3B 4C 00| a/lang/String:L.
00000070 | 08 6C 61 73 74 4E 61 €D 65 71 00 7E 00 02 78 70| .lastNameq.~..Xp
00000080 | 74 00 05 53 61 73 68 €61 74 00 06 50 €5 74 72 6F| t..S5ashat..Petro
00000090 | 76 00 00 00 16 Teaan

0x72: TC_CLASSDESC - serialized object class pointer

00 12: class filename length from application root - 18 characters

69 6E 68 65 72 69 74 61 6E 63 65 2E 50 65 72 73 6F 6E: inheritance.Person class
00 00 00 00 00 00 00 01: serialVersionUID = 1L

0x02: Flags value 02 means the object supports serialization

00 02: number of fields of this class

... description of the fields of the parent class and their values for the object
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Custom Serialization in lava 1/4

Serializable - writeObject and readObject

When we need to implement custom serialization

we also have to define in serialized class:
private void writeObject(ObjectOutputStream out)

_ throws I0OException
Must be private!!!
\ and/or
private void readObject(ObjectInputStream in)
throws I0OException, ClassNotFoundException

and write and read all properties of the object.

The JVM checks and calls these methods by the
means of reflection

See serialization\custom
—
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N
Java Externalizable Interface

package java.io;

import java.io.ObjectOutput;
import java.io.Objectinput;

public interface Externalizable extends java.io.Serializable {
void writeExternal(ObjectOutput out) throws IOException;

void readExternal(Objectinput in) throws IOException,
ClassNotFoundException;

This is not a marker interface



Java Externalizable Interface 1/5

In contrast to Serializable interface, Externalizable
delegates to the class the responsibility of how it
should be serialized and deserialized.

We are implementing he Externalizing interface by the
class that should be serialized and override

void writeExternal(ObjectOutput out) and

void readExternal(Objectinput in) methods

We must also to define default constructor in the class
(to pre-create an object during deserialization,

from which the readExternal(Objectinput in) method is
then called).

See serialization\externalizable
|



=
Serializable vs Externalizable

For tasks that do not require high performance or when
serializing complex cross-referenced objects, it is best to
use Serializable.

On the other hand, when serialization speed is really
important (for example, if you frequently (de)serialize a
arge number of objects), the Externalizable interface will
oenefit. Compare with basic deserialization.

t is also worth noting that despite the speed advantage
of the Externalizable mechanism (over standard
serialization), when handling complex object structures,
‘manual’ serialization must be carefully thought out to
avoid breaking the original object graph.




XML and JSON serialization

eXtensible Markup Language
Java Architecture for XML Binding
(JAXB, JSR-222)

Java API for JSON Processing
JSON (JSON-P, JSR-353)

JavaScript Object Notation

Alternatives to standard serialization




XML and JSON serialization

Third-party library:

FasterXML Jackson
File - Project Structure - Project Settings
<dependency> - Libraries | +

<groupld>com.fasterxml.jackson.dataformat</groupld>
<artifactld>jackson-dataformat-xml</artifactld>
</dependency>

<dependency>
<groupld>com.fasterxml.jackson.core</groupld>
<artifactld>jackson-databind</artifactld>
</dependency>

See serialization\xmlserialization & serialization\jsonserialization
_—



