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Moaeni ooMiHY AaHUMK

[MpocTip iMeH System.lO

Knacwu, wo HagarTb NOTOKU Stream
Knacu System.lO gna po6otu 3
CUMBOJIbHUMM OAaHUMU
Serialization



System.lO

[TpocTip imeH System.lO micTuTb Habip TMNIB ANS BUKOHAHHSA onepauin
3 hannamu i iHWMMn o6’ekTaMn BBEOEHHS-BUBEAEHHS.

Bci Tunn System.lO 3HaxogaTteces B 6ibnioteui mscorlib.dll.

binbwicTb KNaciB npuaHa4veHi ansa poboTtn 3 katanoramu i hannamm Ha
OWCKY, a TaKoX 3 OydoepoM B ornepaTtuBHiv nam’aTi 4UmM obnacTsamu
onepaTuBHOI Nam’ aTi

Object

Y

Directory

A4

File

FileSysteminfo

Y

Directorylnfo

Filelnfo




System.lO Namespace -1

Class Description

BinaryReader Reads primitive data types as binary values in a specific
encoding.

BinaryWriter Writes primitive types in binary to a stream and supports
writing strings in a specific encoding.

BufferedStream Hapae 6ydep onga suntyBaHHA-3aMmMCy 3 iHLWOMO NOTOKY.

Directory HagatoTb cTaTuuyHi 4neHn gna CTBOPEHHA, nepeMilleHHd,
BUOANEHHS, OTpUMaHHA iHopmauili npo Karanoru,
nigKkaranorn B pansioBin CUCTEMI.

DirectoryInfo NpU3Ha4YeHi Ons CTBOPEHHS, MepeMilleHHsA, BUOarieHH4,
OTPUMaHHSA iH(popmMauil npo KaTtanoru, nigkatanoru B
doanrnosin cnUcTemMi.

File Provides static methods for the creation, copying, deletion,
moving, and opening of files, and aids in the creation of
FileStream objects.

FileInfo 0O03BOMNsEe oTpumaTtn iHdopmauito nNpo dawun, a Takox
30iNCHIOBATK Pi3HI onepadil, Hanpuknag no CTBOPEHHIO |
BUOANEHHIO

FileStream Exposes a Stream around a file, supporting both synchronous

and asynchronous read and write operations.



System.lO Namespace-2

FileSystemInfo

IOException
MemoryStream
Stream
StreamReader

StreamWriter

StringReader
StringWriter

TextReader

TextWriter

NPU3HAYEHI ans poboTu i3 3arasibHMMU
xapaktepuctukamn dpanny Filelnfo um karanory
Directorylnfo.

The exception that is thrown when an I/O error occurs.
Hapae noTik gns 3anucy B nam’ aTb.
Provides a generic view of a sequence of bytes.

Implements a TextReader that reads characters from a
byte stream in a particular encoding.

Implements a TextWriter for writing characters to a stream
in a particular encoding.

Implements a TextReader that reads from a string.

Implements a TextWriter for writing information to a string.
The information is stored in an underlying StringBuilder.

Represents a reader that can read a sequential series of
characters.

Represents a writer that can write a sequential series of
characters. This class is abstract.



The Abstract FileSystemInfo Base Class

Property Meaning in Life

Attributes Gets or sets the attributes associated with the current file that are
represented by the FileAttributes enumeration (e.g., is the file or
directory read-only, encrypted, hidden, or compressed?).

CreationTime Gets or sets the time of creation for the current file or directory.
Exists You can use this to determine whether a given file or directory exists.
Extension Retrieves a file's extension.
FullName Gets the full path of the directory or file.
LastAccessTime Gets or sets the time the current file or directory was last accessed.
LastWriteTime Gets or sets the time when the current file or directory was last written to.

Name Obtains the name of the current file or directory.




Directorylnfo Type

Member Meaning in Life

Create() Create a directory (or set of subdirectories) when given a path name.

CreateSubdirectory()

Delete() Deletes a directory and all its contents.

GetDirectories() Returns an array of DirectoryInfo objects that represent all subdirectories
in the current directory.

GetFiles() Retrieves an array of FileInfo objects that represent a set of files in the
given directory.

MoveTo() Moves a directory and its contents to a new path.

Parent Retrieves the parent directory of this directory.

Root Gets the root portion of a path.



FilelInfo Class

Member Meaning in Life

AppendText() Creates a StreamWriter object (described later) that appends text to a file.

CopyTo() Copies an existing file to a new file.

Create() Creates a new file and returns a FileStream object (described later) to interact
with the newly created file.

CreateText() Creates a StreamWriter object that writes a new text file.

Delete() Deletes the file to which a FileInfo instance is bound.

Directory Gets an instance of the parent directory.

DirectoryName Gets the full path to the parent directory.

Length Gets the size of the current file.

MoveTo() Moves a specified file to a new location, providing the option to specify a new
file name.

Name Gets the name of the file.



class Stream

stream (NOTiK) — CYTHICTb, LLIO BUKOPUCTOBYETLCA AN poboTM 3 Brnokamn gaHux.

« Stream - abcTpakTHUM KNac Ansa BCiX NOTOKIB.

* NOTIK — Ue abcTpakuia nocnigoBHOCTI 6anTiB, Takux siK hann, NpUCTpIn
BBeOEHHSA/BMBEOEHHS, 0bnacTb B onepaTtuBHiv Nam’ aiTi

e Knac Stream 3abesrneyye Ik CUHXPOHHY TaK | aCUHXPOHHY B3aEMOLI0 3
cepegosuLleM 30epiraHHA gaHux (pannom Ha AUCKY Y obnacTio B onepaTuBHIn
nam’aTi).

* Knacu, noxigHi Big Stream npusHayveHi anga pobotu 3 brnokamu ABIMKOBUX JAHUX,
NiATPUMYHOTb NOLUYK B MOTOLI JAHUX.

Object

» Stream

FileStream

Y

MemoryStream

BufferedStream




OcHoOBHI onepauil

e YuTaHHA 3 NOTOKY — NepeMilleHHA aHUX 3 NOTOKY B
CTPYKTYPY AaHuX, Taky sk macuB 6iTiB (Read(), ReadByte() ).

e 3anuc B NOTIK — NEPEMILLEHHA AaHUX 3i CTPYKTYPU AaHUX B
notik (Write(), WriteByte()).

e NMowyk — 3anuT | Mogndikauis NOTOYHOI MO3uLil B MOTOLL
(Seek() ).



Public Properties

Name

CanRead
CanSeek
CanTimeout
CanWrite
Length
Position
ReadTimeout

WriteTimeout

Description

When overridden in a derived class, gets a value
indicating whether the current stream supports reading.

When overridden in a derived class, gets a value
indicating whether the current stream supports seeking.

Gets a value that determines whether the current stream
can time out.

[ToBepTae BENUYMHY, SKa BKa3sye 4YM JaHMN NOTIK MOXe
ByTn BUKOPUCTAHUI Ha 3anuc.

[loBXnHa noToky B banTax
[ToBepTae abo BCTAHOBIOE NO3MLiIO B MOTOLL.

Gets or sets a value that determines how long the
stream will attempt to read before timing out.

Gets or sets a value that determines how long the
stream will attempt to write before timing out.



Public Methods -1

Name
BeginRead
BeginWrite

Close

CreateObjRef

Dispose

EndRead
EndWrite
Flush

Description
Begins an asynchronous read operation.

Begins an asynchronous write operation.

3aKkpuBae MoTiK i 3BIfIbHAE BCi pecypcu, noB’sizaHi 3 LUM
NOTOKOM.

Creates an object that contains all the relevant information
required to generate a proxy used to communicate with a
remote object. (Inherited from MarshalByRefObject.)

Overloaded. Releases all resources used by the Stream
object.

Waits for the pending asynchronous read to complete.
Ends an asynchronous write operation.

Ounwae Bci bydepu ansa gaHoOro nOToKy i 3anucye BCi AaHi
bydepa y BubpaHuin npuUcTpiun.



Public Methods -2

GetLifetimeSe
rvice

Initializelif
etimeService

Read

ReadByte
Seek
Synchronized

Write

WriteByte

Retrieves the current lifetime service object that controls the
lifetime  policy for this instance. (Inherited  from
MarshalByRefObject.)

Obtains a lifetime service object to control the lifetime policy for
this instance. (Inherited from MarshalByRefObject.)

When overridden in a derived class, reads a sequence of bytes
from the current stream and advances the position within the
stream by the number of bytes read.

Reads a byte from the stream and advances the position within
the stream by one byte, or returns -1 if at the end of the stream.

When overridden in a derived class, sets the position within the
current stream.

Creates a thread-safe (synchronized) wrapper around the
specified Stream object.

When overridden in a derived class, writes a sequence of bytes to
the current stream and advances the current position within this
stream by the number of bytes written.

Writes a byte to the current position in the stream and advances
the position within the stream by one byte.



class FileStream

- Knac FileStream 3abe3neuvye peanisauito abCcTpakTHUX YIEHIB Knacy
Stream ans pobotu 3 pannamu Ha OUCKY.

0O3BONSAE  BIOKPUTM  ICHYKOMI  dpaunm | CTBOPUTU  HOBI,
BUKOPUCTOBYIKOTLCA 3HadeHHA 3 nepenidyBaHux Ttunie FileMode,
FileAccess, FileShare.

FileStream mys=new FileStream(“test.dat”,
FileMode.OpenOrCreate,FileAccess.ReadWrite) ;

mys .WriteByte ( (byte) 6) ;

mys .Position=0;

Console.Write (mys.ReadByte()) ;

mys.Close() ;



Knacu System.lO gnsa po6oTtu 3
CUMBOJIbHUMU OAaHUMMW.

Object

A A

TextReader

A4

TextWriter

StreamReader

Y

StringReader

AbcTpakTHi knacu TextReader

Y

StreamWriter

StringWriter

Ta TextWriter 3abeanedvyoTb MoxigHUM

Kracam Habip MOXIMBOCTEW MO 34YMTYBAHHIO Ta 3anuMcy CUMBOSIbHUX AaHuX. 3a
3amMoBYYyBaHHAM Ui TUNKX NpauooTb 3 kogyBaHHAM Unicode.

Knacn StreamReader T1a StreamWriter

3anucysaTu CUMBOJSIbHI AaHi B NOTIK.

AalTb 3MOry 34UTyBatu Ta

Knacu StringWriter i StringReader no3BonsaioTb 3sepTaTtnca oo
TEKCTOBOI iHbopMaUil SIK 4O NMOTOKY B onepaTuBHIA Nam’ aTi.



FileInfo f= new FilelInfo (“temp.txt”);
//orpuMmyemMmo o0’ ekT StreamWriter i samnmcyemo B Qana mekijbka PAIK1IB TeKCTy
StreamWriter w=f.CreateText () ;
w.WritelLine (“First 1line”);
w.WriteLine (“Second 1line”);
for (int 1=0;1<10;1++0;
{

w.Write (i+” “);
}
// BCTaABJISEMO CHMMBOJI HOBOT'O pPAIKa
w.Write (w.NewlLine) ;
w.Close () ;

//Ona 3umMTyBaHHA iHpopMauil 3 danay:
StreamReader r=File.OpenText (“temp.txt”);
string 1np=r.ReadToEnd() ;

r.Close();



What is Serialization?

Serialization (Cepianisauyisi) — npouec nepeTBoOpeHHs cTaHy ob’ekta (41 Habopy
B3aEMOMNOB’si3aHnX 06’eKTIB) B crieuianbHe npeacraBneHHs (Hanpuknag, B popmati XML yun
OBINKOBOMY dhopmarTi), sike Moxe OyTy po3MmilLleHO B NOTIK i gani BiQHOBNEHO 3 HbOrO.
Deserialization ([ecepiani3auist) — 3BOPOTHIN npouec BigHOBMEHHS 06’ekTa B MOro
opuriHarbHOMY CTaHi 3 MOTOKY 6aunTiB.

[serializable] Person st1 = new Person();
public class Person . « "
{ st1.FirstName = “Iryna”;
st1.LastName = “Koval";
} st1.BirthDate = new DateTime(1981, 8, 17);
Deserialization Serialization

AC: ED DO @5 713 F2: 00 DR..53 65 F2: 69 6% 6E 9% 65
73 74 A0 O0C 34 00 FE B1 DD F9 02 00 02 42 00 05

65 6F° 75 6E 4. 42 00 D 6 65 F2. F3 69 6F 6B F8
70 00 o4



What is Serialization?

Serialization/Deserialization Han4acTilLle BUKOPUCTOBYETLCA A4
TpaHcnopTyBaHHsA 00’eKTiB (BigaaneHa B3aemogisi) abo 36epiraHHsi 06’ekTiB (B
danni um 6asi gaHux).

Cepianisauist MICTUTb AaHi Npo cTaH 0b’ekTa Ta NOro 3B’SI3KN 3 iHLUKMMM Knacamu,
AaHi npo 306ipKy i iH.

Habip B3aemonoB’si3aHnx 06’ekTiB, cepunanizoBaHnx B NOTIK, HA3NBAETbLCS
epaghom 06’ekmie. pachn 003BONATL PiKCyBaTU BiAHOLLIEHHS MibXX 06’ ekTamu

Object

Bytes

K v Fie



Cepiani3auia oo’extiB B .NET

B 6ibnioTeui knaciB .NET € gBa okpemMi mexaHiamu
cepianisauil:
« XmlSerializer (BukopuctoByetbca ana Web Services)

« SoapFormatter/BinaryFormatter (gns 36epiraHHs gaHux)

* BinaryFormatter cepunanisye o6’ekTHUIM rpad B KOMNAKTHOMY
noToui ABINKOBOro oopmarty

*SoapFormatter npeacraense rpad sik NOBiAOMIIEHHS MPOTOKOY
SOAP ( Simple Object Access Protocol — npoctnn npoTtokorn
poctyny no ob’ektie) B doopmati XML.

* MoxHa 3agincHioBaTy cepianisauito y BnacHomMy dgoopmarti. ns uboro

Kriac noBuHeH peanisyBaTtu iHTepdencu IFormatter i ISerializable 3
npocTtopy imeH System.Runtime.Serialization



XmlSerializer, SoapFormatter un BinaryFormatter

XmliSerializer

oOMeXXeHHSA (Ons Knacy HeobXigHICTb KOHCTPYKTOopa 6e3 napamMeTpiB, TiflbKu
public read/write BnacTMBOCTI Ta nNonst MOXyTb ByTn cepiani3oBaHi, BUMaraeTbCcs
gopaBaHHSA aTpubyTy [Serializable] oo knacy).

nepesaru (gobpa nigtpumka ans HanawTyBaHHS XML gOKyMeEHTIB)

XmlSerializer HanGinbLW 3py4yHa ans MmixnnargopmoBol podoTn abo ans
KOHCTpYoBaHHSA 00’eKTiB 3 icHYytouUnx XML OOKYMEHTIB.

SoapFormatter i BinaryFormatter

oOMeXXeHHA (BMMaraetTbcs goagaBaHHs atpmbyTty [Serializable] go knacy)
nepeBaru (MOXyTb cepianidyBaTy NpuBaTHi Nons)

BinaryFormatter HanGinbL epekTnBHU cnocid npu 3ainCHEHHI cepiani3adii-
aecepianidauii Ha nnatdgopmi .NET.



class XmlSerializer

cepianisye | gecepianiaye nuwie nons i BlaCTUBOCTI, OrOSIOLLEHI
public, ITHOPYE IHLLUI

Krac gns cepianisauil — public, 3 KOHCTPYKTOPOM 6€e3
aprymeHTiB, BUKOPUCTOBYETLCHA BiAOOpaXkKeHHSA

nons cknagHuUx TUMIB cepiani3yloTbCs AK BKNageHi, Ti XK BUMOTU
00 Knacy

Ons irHopyBaHHSA BIOKPUTOro nons atpuodyT [XmlIgnore]

XmlSerializer He 3acTocoBHa Ans Knacis, WO pearni3yoTb
IHTepdeunc IDictionary, Hanpuknag Hashtable.



public class XmlSerializer

Namespace: System.Xml.Serialization

Name ( 9 overload )

XmlSerializer ()

XmlSerializer
(Type)

XmlSerializer
(XmlTypeMapping)

XmlSerializer
(Type, String)

Description
33 3aMOBYYBAHHSAM

HoBuin 06’ekt XmlSerializer moxe
cepianizyBatn 06’eKTn BKasaHoOro Tuny B
AOKYyMeHTU XML i gecepianizyBat AOKYMEHTHU
XML documents B 06’ekTn BKaszaHoro tmny.

BUKOPUCTOBYOUM O0O’eKT, WO Bigobpaxkae oanH
TN B iHWWA

3a3Ha4va€ BKasaHUKM NpocCTip iMeH ans BcCix XML
e/IeMeHTIB.



Public Method Serialize

Cepianizye o6’ekT B 4OKyMeHT XML.

Name ( 9 overload ) Description
Serialize (Object, Cepiani3sye BkazaHun o0’ekT i 3anncye XML
XmlSerializationWriter) OOKYMEHT BMKOPUCTOBYHOYN BKasaHWUM
XmlSerializationWriter.
Serialize (Stream, Object) Cepianisye BkazaHun o6’ekT i 3anncye XML

OOKYMEHT Yy hann Stream.

Serialize (TextWriter, Object) Cepianisye BkasaHun o0’ekT i 3anncye XML
OOKYMEHT Yy dpaunsi, BAKOPUCTOBYHOUYN BKa3aHUU
TextWriter.

Serialize (XmIWriter, Object) Cepianisye BkasaHun o0’ekT i 3anucye XML

OOKYMEHT Yy dbalnsi, BAKOPUCTOBYHOUN BKa3aHUU
XmlWriter.



Public Method Deserialize
[ecepianizauia XML gokymeHTa.

Name ( 7 overload ) Description

Object Deserialize (Stream) Hecepianisauia XML 4OKYMeHTY 3 NOTOKY

Stream.

Object Deserialize Deserializes the XML document
(TextReader) contained by the specified TextReader.

Object Deserialize Deserializes the XML document contained
(XmlReader) by the specified XmIReader.

protected virtual Object Deserializes the XML document contained
Deserialize by the specified XmlSerializationReader.
(XmlSerializationReader)

Object Deserialize Deserializes the XML document contained

(XmlReader, String) by the specified XmIReader and encoding

style.



"Person XML files(*.PersonXml) |" +
"* PersonXml|All files (*.*) |*.*";

new XmlSerializer (typeof (Person)) ;

const string strFilter

XmlSerializer Xmlser

void FileSaveAsOnClick (object objSrc, EventArgs args)

{
SaveFileDialog dlg = new SaveFileDialog() ;

dlg.Filter = strFilter;

if (dlg.ShowDialog() == DialogResult.OK)
{
StreamWriter sw = new StreamWriter (dlg.FileName) ;

xmlser.Serialize (sw, personpnl.Person);
sw.Close () ;



BinaryFormatter

BM3HA4YE€HUN B NMPOCTOPI IMEH
System.Runtime.Serialization.Formatters.Binary

cepianidye 06’eKTHUM rpad B KOMMaKTHOMY NOTOLL
OBIMKOBOro cpopmarty

[1na mapKkyBaHHSA YneHIB, WO HE MOBUHHI
cepianigdyBatunca — atpubyt [NonSerialized]
KOHCTPYKTOP HE BUKIMKAETLCA Npu gecepianisadil



BinaryFormatter

[Serializable]
public class MyObject {
public int nl = 0;

M ] ] = M ] ; C
yObject obj new MyObject () public int n2 = 0;

obj.nl = 1; . . B
obj.n2 = 24; } public String str = null;
obj.str = "Some String";

ITFormatter formatter = new BinaryFormatter();

Stream stream = new FileStream("MyFile.bin", FileMode.Create,
FileAccess.Write, FileShare.None)
formatter.Serialize(stream, obj);

stream.Close() ;

ITFormatter formatter = new BinaryFormatter();

Stream stream = new FileStream("MyFile.bin", FileMode.Open,
FileAccess.Read, FileShare.Read):;

MyObject obj = (MyObject) formatter.Deserialize (stream);
stream.Close () ;

Console.WriteLine ("nl: {0}", obj.nl);
Console.WriteLine ("n2: {0}", obj.n2);
Console.WritelLine ("str: {0}", obj.str);



SoapFormatter

<SOAP-ENV:Envelope
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:SOAP- ENC="http://schemas.xmlsoap.org/soap/encoding/"
xmins:SOAP- ENV="http://schemas.xmlsoap.org/soap/envelope/"
SOAP-ENV:encodingStyle=
"http://schemas.microsoft.com/soap/encoding/clr/1.0"
"http://schemas.xmlsoap.org/soap/encoding/"
xmlns:a1="http://schemas.microsoft.com/clr/assem/ToFile">

<SOAP-ENV:Body>
<a1:MyObiject id="ref-1">
<n1>1</n1>
<n2>24</n2>
<str id="ref-3">Some String</str>
</a1:MyObject>
</SOAP-ENV:Body>
</SOAP-ENV:Envelope>



