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Java I/O & Streams

NMwg dtaBalovpe, ypagpoupe kKat avtaAAaccouvpe dedopeva —
XWEILG va Ta Xavoule KABE (popa mou TEAELWVEL TO MPOYPAUHA. (

Java



[lati xpeltalopaote apxeia;

Ta 6edopeva otn pvnun (HeTaBANTEG, avilkeipyeva) eivat epnuepa —
e€apavidovtal JOALG TEAELWOEL N EKTEAEDN.

Mviun RAM (petaBAnTEQg) Apxeia / Aiokog
e oAU ypnRyopn e Mo apya
e Xavetal oTo KAeioLpo e Mapapevouv
e Aev polpdaletal eLKOAQ e Motpacovtal yeTalL MPOYPAPHATWY

H Java BA€émel kKABe TNy R mpooplopo dedopévwy we pevpa (stream):
v apxeia,

v OlKTULO,

v keyboard

— (0la avtigeTwLOoN.
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O xaptng Twyv Streams

java.io
InputStream / OutputStream apxeia, 6i1ktvo, binary 6edopgva

Reader / Writer keipevo, Unicode (UTF-8 kAm)

nepvapye "peoa’ amno

wrapper streams:
BufferedInputStream
DataOutputStream
ObjectInputStream

v H 16¢€a: stack ano wrappers — kafe eninedo npoobeTeL duvatoTnta.
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Byte Streams — n Baon

AwaBacouv/ypagpouv akatépyaota bytes (8 bits). Xprnowpa yia binary apxeia.

Java 7+ — try-with-resources

// KAegivel autduata — xwpic finally!
( = FileInputStream(
FileOutputStream(

[1 buf bytel l;

n,
= in.read(buf)) != -1) {
out.write(buf, @, n);

}

} // in kat out kAegivouv gbw

vV To MEWSAEI®] xpnotpornotel internally buffer — e€icov anmodoTiko, MOAUL TLO EVAVAYVWOTO.

Java 9+ — transferTo()

// Mia ypauun — 1610 anoteAdeoua!
= FileInputStream(
= FileOutputStream(

in.transferTo(out);

I s
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Character Streams — keipevo & Unicode

Ma apxeia ketpevou. Xewpidovtal Unicode cwotd (UTF-8, kKAm).

// FileReader / FileWriter: yia amAn avayvwon XapakTnpa-xapaxktnpa
{ = FileReader( , StandardCharsets.UTF_8);
= FileWriter( , StandardCharsets.UTF_8)) {

ch;
((ch = in.read()) '= -7) |
out.write(Character.toUpperCase(ch));

v Mavta opi¢ovpe encoding pntd (M.X. RELEEIL I MLaR:]) —

aAAlwg e€apTaTal amo 1o AELTOVPYLKO cvoTNUa.. EAAnvikal;
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Buffered I/0 — KaBe kAnon €xel cnuaocia

Xwpig buffer: ka0e [FRI8)/ [IERaa8] — KAron oto Aettoupytk6 obotnua — apyo.

Apxeio 16 MB

CopyBytes: 52.3 sec
Buffered: 0.27 sec

// AmAd "tuAiyetl"” tO mponyouuevo stream:

(

BufferedInputStream(
FileInputStream( ) ;

BufferedOutputStream(
FileOutputStream( )

) A

in.transferTo(out); // Java 9+

}

v H péBodog avaykaZet Tov buffer va ypayel twpa — xpriotpo oe network streams 1
logging.
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Avayvwon ypaupwyv pe BufferedReader

// Pre Java 11 — verbose
= StringBuilder();
{ = BufferedReader ( FileReader( , StandardCharsets.UTF_8))) {
String line;
((line = br.readlLine()) != null) sb.append(line).append( );

= sb.toString();

Java 11+ — writeString Java 11+ — readString

= Path.of( ; = Path.of( );

Files.writeString( = Files.readString(
path, path,
; StandardCharsets.UTF_8
StandardCharsets.UTF_8 ) ;
);
// Anuiovpyel n avtikabiotd 1O apxeio System.out.println(content);
// KAeivel avtopata — xwpic¢ try! // - "lela oov, Java 171!"

v Movo yia apyxeia mouv xwpave otn pvnun (config, JSON).
v Ia peyaia apxeia EREEREGEHON N EIMRGCICCEREELEd — SitaBdlouy streaming.
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Data Streams — binary eyypa®eg

AttoBnkevouv primitive types (4, EENa. FROtey-..) oc binary_popen.
[priyopa, HIKpa oe yeyebog — aAAa gn_avayvwolpa anod avepwro.

// Eyypaen
( = DataOutputStream(

BufferedOutputStream( FileOutputStream(
out.writeUTF( );
out.writeDouble( );
out.writeInt( ) ;

}

// Avdyvwon — 161a ogi1pd, aAA1w¢ corruption!
{ — DatalnputStream(
BufferedInputStream( FileInputStream(

(true) {
System.out.printf( )
in.readUTF(), in.readDouble(), in.readInt());

(EOFException e) { /* guoioAoyiko tEA0OG apxeiou */ }
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Object Streams & Serialization

AmoOnkevouv oOAOKANpa AvTLKeEigeva — n Java KAVEL TN YETATPOTI) POvN TNG.

// H kAdon npenetl va implement-dpe1l Serializable:
Stock Serializable {

// « Java 14+: annotation yia aocgpdlAeia

String symbol;
price;

// Eyypagri avtikeiuevou
{ = ObjectOutputStream( FileOutputStream(

out.writeObject( Stock( . ));

}

// Avayvwon — anaiteil cast
{ = ObjectInputStream( FileInputStream(

= (Stock) in.readObject();
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try-with-resources

MpéBAnua: av Eexaotei éva \ metaxtel exception — resource leak.

// llaA1a, enimovn mpoogyyion (pre-Java 7):
= null;

FileInputStream( )

p

(in != null) in.close(); // npenei1 va yivel yia kdBe resource!

// M8 Java 7+ — autopuato kKAgioiluo:
{ = FileInputStream(
= FileWriter(
// KAgilvouv avtiotpogpa: out - in

}

// AovAgvel yi1a otibnnote implements AutoCloseable
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java.nio.file — ocvyypovo file API

Elonx®n otn Java 7 kat e€eAixOnke onpavtika ewg Java 11+.
AVTIKAB10TA TO TtaALd He TIOAD TLO EKPPACTLKO API.

// Java 11+: Path.of()
= Path.of( ) ); // cross-platform paths!

// avti yia: Path file = Path.of("data/stocks.json");

// Metadata

System.out.println(Files.size(file));
System.out.println(Files.isReadable(file));
System.out.println(Files.getlLastModifiedTime(file));

// AnAn avayvwon / eyypaepn (Java 11+)
= Files.readString(file, StandardCharsets.UTF_8);

Files.writeString(file, , StandardCharsets.UTF_8);

// Avtiypagn / Metakivnon
Files.copy(file, Path.of( ), StandardCopyOption.REPLACE_EXISTING) ;

Files.move(file, Path.of( ));
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Directories & File Listing

// AoTta MEPIEXOUEVWY QAKEAOU !
{ = Files.newDirectoryStream(Path.of(
(Path entry : entries) {
System.out.println(entry.getFileName());

}

// ¥ Java 8+: Files.list() emniotpgpe1l Stream<Path>
{ = Files.list(Path.of( ))) A
files
.filter(p -> p.toString() .endsWith( )
.sorted()
.forEach(System.out::println);

}

// Recursive walk (Java 8+):
{ = Files.walk(Path.of( ),
walk.filter(Files::isRegularFile)
.forEach(System.out::println);

))) A
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Scanner & Formatting

Scanner: avaAvon (parsing) structured kelpgvou token-by-token.

// AraBale1r and apxeio ka1l Eexwpilel ap1BUouvC amo KEIUEVO:
{ — Scanner (Path.of( ), StandardCharsets.UTF_8)) {
(sc.hasNext()) {
(sc.hasNextDouble()) A
System.out.println( + sc.nextDouble());
{

System.out.println( + sc.next());

// Formatting: printf-style ££obog
System.out.printf( ,

// H og apxeio:
( = PrintWriter( FileWriter(
pw.printf( , count);
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JSON — to standard avtaAAaync 6edopevwyv

JSON (JavaScript Object Notation): avbpwmoavayvwaoilpo, YAwooayvwoTLKO, TavTo.

Nati JSON avTti yia Java Serialization;

Java Serialization JSON

AvOpwToavayvwoLpo X

Cross-language X

Stable petagL ekdoocewv | 1A

SI<I<H<

Security I Risky
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Jackson — 1o de facto standard

To Jackson €ivat n o dtadedopevn BiBALoBNkn JSON oto Java ecosystem
(Spring Boot, Quarkus, Jakarta EE — 0Aa to XpnolyomoLlouv).

<!-- Maven dependency -->

<dependency>
<groupId>com.fasterxml.jackson.core</groupId>
<artifactId>jackson-databind</artifactId>
<version>2.17.0</version>

</dependency>

Stock {
String symbol;
String name;
price;
// constructors, getters, setters...
// 1 xpnoiuonoinoe record! (BA. enduevn dirapdveila)
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Jackson: Serialization & Deserialization

ObjectMapper();

// Avtikeiuevo » JSON string
= Stock( ; ; ) ;
= mapper.writeValueAsString(s);
// - {"symbol":"AAPL", "name"”:"Apple", "price":178.5}

// JSON string -» Avtikeiuevo
= mapper.readValue(json, Stock.class);

// Apxeio » Avtikeiuevo
= mapper.readValue(Path.of( ) .toFile(), Stock.class);

// List - JSON apxeio
List<Stock> stocks = List.of( Stock( , ), ...);
mapper .writerWithDefaultPrettyPrinter ()

.writeValue( Eile( ), stocks);

// JSON apxeio -» List

List<Stock> loaded = mapper.readValue(
Eile( ),
TypeReference<List<Stock>>() {});



mailto:riggas@ionio.gr

Java Records & JSON Java 16+

Records (Java 16): immutable data classes pe eAdaxloto boilerplate.

AovAevouv teAela pe Jackson!

// Avtil yia kAdon pue getters/setters/constructor:
Stock

ObjectMapper();

// Serialization
= mapper.writeValueAsString( Stock(

// Deserialization
= mapper.readValue(json, Stock.class);

I s
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AlaAeltovpylkotnta pe Python

H opopyla tou JSON: ypdapelg ano Java, dtapBalelg ano Python (i otidbnmote aAAo).

json

# AraBdle1r to JSON mouv gypawe n Java
open( ) f:
stocks = json.load(f)

stock stocks:
print(f"{stock] 1} ({stock]

Apple (AAPL): $178.50
Alphabet (GOOGL): $141.30

— AUTO elval interoperability — €vag TuTlKOG TPOTIOC ETLKOLVWYVIAC aveEaptnTa ano yAwooa.
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Text Blocks & JSON Java 15+

Text Blocks (Java 15+): moAvypappika strings xwpig escape hell.
16aviko ylta embedded JSON / SQL / HTML otov kwdiKa.

// llo1v (Java 14 ka1 madi1dtepa):

// 88 Java 15+:

.
)

// Mnopeic va kdveic kateuvBeiav parse:
= mapper.readValue(json, Stock.class);
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f& Ac¢ Ta Balovpe o€ KovuTAKLA: TL XPNOLUOTIOLOVHE & TOTE;

Avaykn Xpnon

Avtiypaen binary apxeiou

FileInputStream|g@ transferTo()

AvVAyvwon KELPHEVOUL YPAUUNA-YPAUHN

BufferedReader M Files.lines()

ATAN avayvwon/eyypagn KELPEVOU

Files.readString() g@writeString()

Amnobnkevon primitive types

DataOutputStream

Long-term amoBrKeuon AVTIKELHEVWY

JVM-to-JVM petagopd (short-term)

ObjectOutputStream

AovAela pe paths/directories

java.nio.file.Path g;

Parsing structured keLpévou

(.
N
O
Z
—~
(.
Q
()
=
(7]
(o]
=
~

Scanner



mailto:riggas@ionio.gr

BaolkEG apxeQ

1. KAeivoupe Toug mopoug

FileReader( ce. )

// auTouato KAgioiluo

2. Buffering_ yLa anédoon

BufferedReader ( FileReader(...)) // n Files.lines()

3. Encoding_pnta

FileReader(file, StandardCharsets.UTF_8) // mote xwpic¢ charset!

4. Npotipove modern API

o BEMINIEGR avti GEALGECAE@Y (Java 717+)
M Files.readString() g@writeString() NEEIZREED,
o ENRESHLET IRALRISIARI@) (Java 9+)

e Records yLa data classes (Java 76+)
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& MNnyéc & Nepattépw MeAétn

Oracle Java Tutorials — Essential I/0
https://docs.oracle.com/javase/tutorial/essential/io/

Jackson Documentation
https://github.com/FasterXML/jackson-databind

Java NI0.2 Guide (Baeldung)
https://www.baeldung.com/java-nio-2-file-api

Java 17 API Docs — FESEITS, FENMRNGZER

https://docs.oracle.com/en/java/api/java.base/

JEP 395 — Records (Java 16)
https://openjdk.org/jeps/395
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