OCHOBbI NpOrpaMMMpoOBaHNs Ha
A3blke Java

CtaHpgapTHaga bmbnunorteka Java:
java.util, java.io, java.net

(C) BceBoaoa Pr1aoB, Bce mpaBa 3anIuInEeHbI
Hosocubupck, 2004



class Overview /

lang::terable

+ iterator() : fterator<T>
Collecti
Set Queue List
SortedSet
Deque
NavigableSet
Comparator

+ compare(T, T) :int
+ equals{Object) : boolean

Iterator

*
+
an

hasNext() : boolean
next() : E
remove() : void

O

Enumeration

O -0

Map Entry

)

SortedMap
A

Q)

NavigableMap

)

EventListener

Listiterator

++ ++ + ++ ++

add(E) : void
hasNext() : boolea

hasPrevious() : boolean

next() : E
nextindex() : int
previous() : E

previousindex() : int

remove() : void
set(E) : void

f Observable

,‘0..*

Observer

+ update{(Observable, Object) : void

Hosocubupck, 2004

(C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI




Enumeration, Comparator

0 numeration — 00bEKTbI KIaccoB, peanusyloLwwmnx gaHHbI NHTepdenc,
Crnonb3yTCAa ON49 npegocTaBneHns ogHONPOXO4HOro
ocrieqoBaTenbHOro 4ocTyna K cepnn 00bEKTOB:

Hashtable<String, String>t = ...;
for(Enumeration<String> e = t.keys(); e.hasMoreElements();) {
String s = e.nextElement();

}

a Comparator — knaccsol, peanmayrwme aaHHbI NHTEPAENC UCMONb3YHOTCS
anga obecneyeHnst cpaBHEHUS MPOU3BOSIbHLIX 3r1eMeHTOB. cnonb3yTca
Npn COPTUPOBKE N OpraHn3aunm ynopsagoyeHHbIX KOHTENHEPOB:

Comparator<MyCalss> ¢ = new Comparator<MyClass> () {..}’,
MyClass array|[] = ..,

Arrays.sort(array,c) ;

(C) BceBoaoa Pr1aoB, Bce mpaBa 3anIuInEeHbI
Hosocubupck, 2004



[laTTepH Model-View (Observer)

class Model-View(Observer) /

Observable

addObserver(Observer) : void
countObservers() : int
deleteObserver(Observer) : void
deleteObservers() : void
hasChanged() : boolean
notifyObservers() : void
notifyObservers(Object) : void

+ 4+ + + + + + +

Observer

+ update(Observable, Object) : void

Observable()

Desigh Model::MyModelClass

getData() : Object
hasChanged() : boolean
notifyObservers() : void
notifyObservers(Object) : void
setChanged() : void

* 4+ 4+ + +

+data

A

Desigh Model::MyViewClass

+ update(Observable, Object) : void
+ updateView() : void

Hosocubupck, 2004 (C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI




Konnekuus ob6bekToB (KOHTEUMHEP)

class Collection /

fterable

Collection

+ 4+ +

add(E) : boolean
addAll{Collection<? extends E>) : boolean
clear() : void

contains(Object) : boolean
containsAll{Collection<?>) : boolean
equals(Object) : boolean
hashCode() : int

isEmpty() : boolean

iterator() : tterator<E>
remove(Object) : boolean
removeAll(Collection<?>) : boolean
retainAll{Collection<?>) : boolean
size() : int

toArray() : Object[]

toArray(T[]) : T[]

RuntimeException
lang::llle galState Exception

----->

A

|
| E

AbstractCollection

=7
P
-~
. e
i RuntimeException
ZLaLor —— NoSuchElementException
+ hasNext() : boolean
+ next(): E
+ remove() : void
\ N
! N
\ N
| AN
b
\ N\
| RuntimeException
11 ConcurrentM odificationException
\\ y
N |
~
~ \

RuntimeException
lang::UnsupportedOperationException

Hosocubupck, 2004

(C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI




Icnonb3oBaHMe l/ITepaTOpOB

Collection<String> col =
for (Iterator<String> i = coI.iterator(); i.hasNext(); ) {
String s = i.next();

)
for (String s : col ) { s; } //AnbTepHaTuBa

a ConcurrentModificationException — BO3HMKaET Koraga KOmnneKkuns
N3MeHeHa BO BpeMA NTepMpOBaHUA APYrMM NOTOKOM

o lllegalStateException — Bo3HUKaET npu nonbITKe yaaneHuUsa afieMeHTa c
NOMOLLbIO Bbl30Ba remove(), koraa elle He bbin Bbl3BaH NepBbIn METO
next(), nnn nteparop ykasbiBaeT Ha KoHeL, konnekuunn (hasNext()
Bo3BpaluaerT false)

0 NoSuchElementException — BO3HMKaET nNpu nonbiTke BbI3oBa next()
korga hasNext() BosBpaluaert flase

0 UnsupportedOperationException — BO3HMKAET Npu BbI3OBE MeTOAA
KOTOPbIN HE NOAAEPKNBAETCA KOHKPETHOW peann3aumen Konnekumm

Hosocubupck, 2004 (C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI



MHO)ecCTBa

class Set )

Collection

Set

+ 4+ + A+ o+ +

add(E) : boolean
addAll{Collection<? extends E>) : boolean
clear() : void

contains(Object) : boolean
containsAll{(Collection<?>) : boolean
equals(Object) : boolean
hashCode() : int

isEmpty() : boolean

iterator() : lterator<E>
remove(Object) : boolean
removeAll(Collection<?>) : boolean
retainAll{Collection<?>) : boolean
size() : int

toArray() : Object[]

toArray(T[]) : T[]

E

Abstract Colfection
AbstractSet

+ + +

AbstractSet()

equals(Object) : boolean
hashCode() : int
removeAll(Collection<?7>) : boolean

java.io.Serializable
HashSet

+ + 4+ + + + A+ o+

add(E) : boolean

clear() : void

clone() : Object
contains(Object) : boolean
HashSet()
HashSet(Collection<? extends E>)
HashSet(int, float)
HashSet(int)

isEmpty() : boolean
iterator() : lterator<E>
remove(Object) : boolean
size() : int

Hosocubupck, 2004
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A\ W 4
wsssoreaset ) YJOPAAOHEHHBIE MHOXECTBA
O :
Set AbstractSet
java.io.Serializable
TreeSet
+ add(E) : boolean
SortedSet + addAll(Collection<? extends E>) : boolean
+ comparator() : Comparator<? super E> + ceiling(E) : E
+ first() : E + clear() : void
+ headSet(E) : SortedSet<E> + clone() : Object
+ last() :E + comparator() : Comparator<? super E>
+ subSet(E, E) : SortedSet<E> + contains(Object) : boolean
+ tailSet(E) : SortedSet<E> + descendinglterator() : lterator<E>
+ descendingSet() : NavigableSet<E>
+ first(): E
% + floor(E) : E
+ headSet(E, boolean) : NavigableSet<E>
+ headSet(E) : SortedSet<E>
NavigableSet + higher(E) : E
o : + isEmpty() : boolean
+ ceiling(E) : E S )
+ descendinglterator() : lterator<E> - I :taesrtato'rl(':') e
+ descendingSet() : NavigableSet<E> Z + Iowe?r('E) HE
+ floor(E) : E e
+ headSet(E, boolean) : NavigableSet<E> i pg::i:::g =
) E.eidsgégE)E: SelecsclsEs + femove(oi)ject) : boolean
+ higher(E) : S i
N . + size() :int
I :to?/;::((,lrf? ..gerator<E> + subSet(E, boolean, E, boolean) : Navigable Set<E>
S + subSet(E, E) : SortedSet<E>
g RSl (B + tailSet(E, boolean) : NavigableSet<E>
fgpotasio -k + tailSet(E) : SortedSet<E>
+ subSet(E, boolean, E, boolean) : Navigable Set<E> 5 TreeSet().
+ subSet(E, E) : SortedSet<E>
: : : + TreeSet(Comparator<? super E>)
+ ta!ISet(E, boolean) : NavigableSet<E> + TreeSet(Collection<? extends E>)
+ tailSet(E) : SortedSet<E> + TreeSet(SortedSet<E>)

Hosocubupck, 2004 (C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI



‘ Ouepeau

class Queue P

Collection

Queue

add(E) : boolean
element() . E
offer(E) : boolean
peek(): E

poll() : E
remove() : E

A

+ 4+ + + + +

E

AbstractCollection
AbstractQueue

-

E il

AbstractCollection
ArrayDeque

Degue

++++++F+ A+

add(E) : boolean

addFirst(E) : void

addLast(E) : void
contains(Object) : boolean
descendinglterator() : fterator<E>
element() : E

getFirst() - E

getlLast() : E

iterator() : tterator<E>

offer(E) : boolean

offerFirst(E) : boolean
offerLast(E) : boolean

peek(): E

peekFirst() : E

peekLast() : E

poll() : E
pollFirst()
pollLast()
pop() : E
push(E) : void

remove() . E
remove(Object) : boolean
removeFirst() : E

|2
HE

removeFirstOccurrence(Object) : boolean

removelast() : E

removelastOccurrence(Object) : boolean

size() : int

Hosocubupck, 2004 (C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI




‘ Cnucku

class List )

@

Collection

List

++ + A+ F A F A F o+

add(E) : boolean
add(int, E) : void

addAll{Collection<? extends E>) : boolean
addAll(int, Collection<? extends E>) : boolean

clear() : void

contains(Object) : boolean
containsAll(Collection<?>) : boolean
equals(Object) : boolean

get(int) : E

hashCode() : int

indexOf(Object) : int

isEmpty() : boolean

iterator() : terator<E>

lastind exOf(Object) : int
listlterator() : Listterator<g>
listlterator(int) : Listlterator<E>
remove(Object) : boolean
remove(int) : E
removeAll{Collection<?>) : boolean
retainAll{(Collection<?>) : boolean
set(int, E) : E

size() : int

subList(int, int) : List<E>
toArray() : Object[]

toArray(T[]) : T[]

Iterator

+ hasNext() : boolean
+ next(): E
+ remove() : void

A

+ 4+ + + +++ 4

Listlterator

add(E) : void

hasNext() : boolean
hasPrevious() : boolean
next() : E

nextindex() : int
previous() : E
previousindex() : int
remove() : void

set(E) : void

Hosocubupck, 2004

(C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI
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class List implementation

‘Peanm3aumm
CMUCKa

E

AbstractSequentiallist
Jjava.io. Serializable

LinkedList

+ 4+ + + + +F A+ FF A F A F A AFF A FAF A+ F A

add(E) : boolean

add{int, E) : void

addAll{Collection<? extends E>) : boolean
addAll(int, Collection<? extends E=>) : boolean
addFirst(E) : void

addLast(E) : void

clear() : void

clone() : Object

contains{Object) : boolean
descendingltterator() : terator<g>

element() : E

get{int) . E

getFirst() : E

getlLast() : E

indexO fiObject) : int

lastindexOf{Object) : int

LinkedList()

LinkedList{Collection<? extends E>)
listiterator(int) : Listlterator<g>

offer(E) : boolean

offerFirst(E) : boolean

offerLast(E) : boolean

peek() . E

peekFirst() - E

peeklLast() . E

poll() : E
pollFirst()
pollLast({)
pop(}): E
push(E) : void

remove{Object) : boolean

remove(int) . E

remove() : E

removeFirst() . E
removeFirstOccurrence(Object) : boolean
removelast() . E
removelastOccurrence(Object) : boolean
set(int, E) . E

size() : int

toArray() : Object[]

toArray(T[]) : T[]

=
Bk

eque List

Abstractlist
Jjava.io. Serialzable
Arraylist

++ + + 4+ + + o+ o+ o+ o+

add(E) : boolean

add(int, E) : void

addAll{ Collection<? extends E=>) : boolean
addAll(int, Collection<? extends E>) : boolean
ArraylList{int)

ArraylList()

ArraylList{Collection<? extends E=)
clear() : void

clone() : Object

contains(Object) : boolean
ensureCapacity(int) : void

get(int) . E

indexO f{Object) : int

isEmpty() : boolean
lastindexOf{Object) : int
remove(int) : E

remove(Object) : boolean

set{int, E) - E

size() :int

toArray() : Object[]

toArray(T[]) - T[]

trimT 0Size() : void

(C

11
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[IpMMep NpoCTon peanm3aummn CTeka

import java.util.*;

public class Stack<T> { public static void main(String args[])

throws NoSuchElementException

private LinkedList<T> content; {

public Stack() { _ Stack<String> s = new
content = new LinkedList<T>(); Stack<String>();

y for (String 0 : args) {

public void push(T obj) { s.push(o);
content.addFirst(obj); }

K 0 th while(s.hasMoreElements()) {

public T pop() throws System.out.printin(s.pop());

NoSuchElementException ) Y P (5:pop0))

{
return content.removekFirst(); ) ;

¥

public boolean hasMoreElements() {
if (content.size() > 0) return true;
else return false;

}

Hosocubupck, 2004 (C) BceBoaoa PriaoB, Bce nipaBa 3amuineHsl 12



‘ ACCOLMATMBHbIE KOHTENHEPDI

class Maps )

Map

+++ A+

Map:Entry

equals(Object) : boolean
getKey() : K

getValue() : V
hashCode() : int
setValue(V) : V

+ 4+ + + +

<X

HashMap

AbstractMap

Hos

++++ A FF A+

clear() : void

clone() : Object

containsKey(Object) : boolean
containsValue(Object) : boolean
entrySet() : Set<Map.Entry<K \V>>
get(Object) : V

HashMap(int, float)

HashMap(int)

HashMap{)

HashMap{Map<? extends K, 7 extends V=)
isEmpty() : boolean

keySet() : Set<K>

put(K, V) : V

putAll(Map<? extends K, ? extends V=) : void
remove(Object) : V

size() : int

values() : Collection<V>

CHONPCK; =




class SortedMap 2

Map

SortedM ap

<X

AbstractMap
java.io. Serializable

TreeMap

comparator() : Comparator<? super K>
entrySet() . Set<Map Entry<i, V==
firstkey() : K

headMap(K) : SortedMap <K, V>
keySet() . Set<K>

lastKey() : K

subMap(K, K} : SortedMap<k V=
tailMap(K) . Sortediap<K >

values() : Collection<y/>

&

NavigableMap

cellingEntry(K) : Map Entry<K V>
cellingkey(K) : K

descendingKeySet() . NavigableSet<K>
descendinghMap() : NavigableMap <K V>
firstEntry() . Map Entry<kK V>
floorEntry(K) : Map Entry<kK V>
floorkKey(K) : K

headMap(K, boolean) : NavigableMap <K, V>
headMap(K) : SortedMap <K, V>
higherEntry(K) : Map Entry<K V>
higherKey(K) : K

lastEntry() : Map Entry<kK V=
lowerEntry(K) : Map Entry<K V=
lowerkKey(K) : K

navigableKeySet() : NavigableSet<K>
pollFirstEntry() : Map Entry<iK V>
pollLastEntry() : Map Entry<K V>
subMap(K, boolean, K, boolean) : NavigableMap <K V>
subMap(K, K} : SortedMap<k V>
tailMap(K, boolean) : NavigableMap<K V>
tailMap(K) . SortedMap <K, V>

+ 4+ + 4+ + + + + o+

+ 4+ + + + A+ A+ A+ + A+ A+

H011;0c1/161/1p01<, 2004 (C) BceBoaoa Priaos,
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ceilingEntry(K) : Map Entry<K V>
cellingKey(K) : K

clear() : void

clone() : Object

comparator() : Comparator<? super K=
containsKey(Object) : boolean
containsValue{Object) : boolean
descendingkeySet() : NavigableSet<K>
descendingMap() : NavigableMap<K, V=
entrySet() | Set<Map Entry<K V==
firstEntry() : Map Entry<kK V>

firstkey() : K

floorEntry(K) : Map Entry<kK V=
floorKey(K) : K

get(Object) : ¥

headMap(lK, boolean) : NavigablehMap <K V>
headMap(K) : SortedMap <K, V>
higherEntry(K) : Map Entry<kK V>
higherkKey(K) : K

keySet() | Set<k>

lastEntry() . Map Entry<k V=

lastkKey() | K

lowerEntry(K) . Map Entry<k V>
lowerkKeyw(K) : K

navigableKeySet() : NavigableSet<iK>
pollFirstEntry() : Map Entry<iK V=
pollLastEntry() : Map Entry<K V>

put(k, V) :

putAll{Map<? extends K, ? extends ¥>) : void
remove(Object) . V

size() : int

subhap(K, boolean, K, boolean) : NavigablehMap <K, V>
subMap(K, K} : SortedMap<k V>
tailMap(K, boolean) : NavigableMap<K V>
tailMap(K) . SortedMap<K V>

Treelap()

TreeMap{Comparator<? super K=)
TreeMap(Map<? extends K, ? extends V=)
TreeMap(Sortediap<k, ? extends V=)
values() : Collection<\/>

14



class Vector /

 BexTop

Abstractlist
Jjava.io. Serializable
Vector

List

Hosocubupck, 2004
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add(E) : boolean

add(int, E) : void
addAll{Collection<? extends E>) : boolean
addAll{int, Collection<? extends E>) : boolean
addElement(E) : void

capacity() : int

clear() : void

clone() : Object

contains{QObject) : boolean
containsAll{Collection<?>) : boolean
copylnto({Qhject(]) : void
elementAt(int) : E

elements() : Enumeration<gE>
ensureCapacity(int) : void
equals{Qbject) : boolean
firstElement() : E

get(int) : E

hashCode() : int

indexOf{Object) : int
indexOf(Object, int) :int
insertElementAt(E, int) : void
iIsSEmpty() : boolean

lastElement() : E
lastindexCOf{Object) : int
lastindexOf{Object, int) : int
remove(Qbject) : boolean
remove(int) : E
removeA|l{Collection<?>} : boolean
removeA||Elements() : void
removeElement{Object) : boolean
removeElementat{int) : void
retainAll{Collection<?>) : boolean
set(int, E) : E

setElementAtE, int) : void
setSize(int) : void

size() : int

subList{int, int) : List<E>
toArray() . Object[]

toArray(T[]) : T[]

toString() : String

trimT oSize() : void

Vector(int, int)

Vector(int)

Vector()

ViectarfCollectinn<? evtende F=)

Stack

empty() : boolean
peek(): E

pop(} | E

push(E) : E
search(Qbject) : int
Stack()

+ + + + + o+

N
AN

3

RuntimeException
EmptyStackException

+

EmptyStackException()

MIPaBa 3AIUINECHBI
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class Old D)

#defaults

getProperty(String) : String
getProperty(String, String) : String
list{PrintStream) : void

list( Print\Wkiter) : void

load(Reader) : void /V
load{InputStream) : void
loadFromXML{InputStream) : void
Properties()

Properties(Properties)
propertyNames() : Enumeration<?>
save(QOutputStream, String) : void
setProperty(String, String) : Object
store(Witer, String) : void

store(OutputStream, String) : void

+ 4+ ++ A F A+

get(Object) : V
hashCode() : int
Hashtable(int, float)
Hashtable(int)
Hashtable()

K
: Xew-Tabnr )a
Dictionary Map
+ Dictionary()
+ elements() . Enumeration<\/> K
+ gef(Object) : V v
+ isEmpty() : boolean ST g
B runerstonk o java.io.Serializable
+ put(K V) : Vv geaome
+ remove(Object) : V
+ size() : int clear() : void
clone() : Object
contains{Object) : boolean
containsKey(Object) : boolean
containsValue(Object) : boolean
elements() : Enumeration<\/>
entrySet() : Set<Map.Entry<K \>>
Properties equals(Object) : boolean

Hashtable{(Map<? extends K, 7 extends V=)

isEmpty() : boolean
keys() : Enumeration<K>
keySet() : Set<K>

put(K, V) : V

putAll{(Map<? extends K, ? extends V=) : void

remove(Object) : V
size() : int

toString() : String
values() : Collection<\/>

store ToXML{(OutputStream, String) : void
store ToXML(OutputStream, String, String) : void
stringPropertyNames() : Set<String>

+++++FFF A+

Hosocubupck, 2004

(C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI
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Knacc-ytunuta Collections

2  CnyxuT ans noaaepXku KnaccoB KOHTENHEPOB U OCYLLECTBNEHMS
OCHOBHbIX MaHUMNYNALUUNA C COOEPKUMBIM:

sort(List), sort(List, Comparator)

binarySearch(List, Object), binarySearch(List, Object, Comparator)
reverse(List)

shuffle(List), shuffle(List,Random)

fill(List,Object)

copy(List, List)

min(Collection), min(Collection, Comparator)

max(Collection), max(Collection,Comoarator)

o [llpegcrtaBnseTt konnekumo kak Enumeration (meto
enumeration(Collection))

0 Cosgaet He MoauUUMpPYEMBIN CNIUCOK, CoaepKaLllMn HECKOSTbKO KOMUA
obbekTa: nCopies(int,Object):List
2 Copgepxut cneumanbHble ctatndeckme nonga: EMPTY SET,

0o 0O U U oo U U p

EMPTY LIST, EMPTY MAP

Hosocubupck, 2004 (C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI 17



Knacc-ytnnuta Collections (npogosnx.)

o [MpepoctaBnsaeTr o6epTkn AN 3aWMThl KOHTEMHEPOB OT MoaMMUKaLUM
nnu ans obecnevyeHns CMHXPOHN3MPOBAHHOIO AOCTYnNa:

2 unmodifiableXXX(arg: XXX): XXX
2 synchronizedXXX(arg: XXX): XXX
a XXX -9aT1o Collection, Set, SortedSet, List, Map, SortedMap

a [NpepocTtaBnsetr He MoandULMpyemMblie 06epTKN-OANHOYKM, coaepKaLlmne
TONMbKO OAMH 3NEeMEHT (UNK Napy KM4-3Ha4YeHune):

o singleton(Object):Set
a singletonList(Object):List
a singletonMap(Object,Object):Map

Hosocubupck, 2004 (C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI 18



PaboTa co BpeMeHeM

Calendar kﬂ

r |

GregorianCalendar

TimeZone

Date

Hosocubupck, 2004

(C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI
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TanMep 1 nnaHupyemble 3a4aHns

Timer

‘Tlmer()

Tlmer(argO boolean)

‘schedule(argo TimerTask, arg1 : long) : void
"schedule(argo : TimerTask, arg1 : Date) : void
‘schedule(argo TimerTask, arg1 : long, arg2 : long): void
"schedule(argo TimerTask, arg1 : Date, arg2 : long) : void

®cancel() : void

"scheduIeAtleedRate(argo TimerTask, arg1 : long, arg2 : long) : void
scheduIeAtleedRate(argo TimerTask, arg1 : Date, arg2 : long) : void

Vv
TimerTask <<Interface>>
Runnable
PTimerTask() | > (from lang)
’run() : void
*cancel() : boolean *run()

“scheduledExecutionTime() : long

Hosocubupck, 2004 (C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI
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NHTepHaunoHanmsauuns

Locale

‘Locale(argo String, arg1 : String, arg2 : String)

Locale(argo String, arg1 : String)
getDefauIt() Locale
setDefauIt(argO Locale) : void
getAvallabIeLocaIes() Locale]]
getISOCountrles() String[]
getISOLanguages() String[]
getLanguage() String

getC ountry() : String

getVarlant() String

’toStrmg() String
getISO3Language() String
getISO3Country() String
getDlspIayLanguage() String
getDlspIayLanguage(argo Locale) : String
getDlsplayCountryo String
getDlspIayCountry(argo Locale) : String
getDlspIayVarlanto String
getDlspIayVarlant(argo Locale) : String
getDlsplayName() String
getDlspIayName(argo Locale): String
clone() Object

hashCode() int

equals(argo Object) : boolean

Hosocubupck, 2004

(C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI
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[loagcncrteMa BBoAa-BbiBOAA java.io

InputStream

OutputStream

IOException

Reader

<<Interface>>
Datalnput

Writer

<<Interface>>
DataOutput

i

1

<<Interface>>
Objectinput

<<|nterface>>
ObjectOutput

File

<<|nterface>>
Serializable

T

<<Interface>>
Externalizable

Hosocubupck, 2004

(C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI
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CpeactBa paboTbl C ¢

File

vseparatorChar : char

vpathSeparatorChar : char

vseparator : String

¢pathSeparator : String

hannamu

FileDescriptor

¢in : FileDescriptor
<out : FileDescriptor

_________ -| @err: FileDescriptor

*FiIeDescriptorO
®valid()
*syn c()

<<Interface>>
FileFilter

%

accept(arg0 : File) : boolean

<<Interface>>
FilenameFilter

%

accept(arg0 : File, arg1 : String) : boolean

Hosocubupck, 2004
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[TOTOKM BBOOA-BbIBOAA

a [loToku BBOAa BbiBOAA ObIBAOT ABYX TUMOB:

0 Y3noBble MOoTokM (node streams) — npenocTaBnAaAOT BBOA BbIBOA HA

YPOBHE NOTOKOB 6anT

2 dunetpytowme notoku (filter streams) — npegocraBnalT 00epTKU
BOKPYr HN3KOYPOBHEBLIX MOTOKOB A1 0becneyeHnst pacmMpeHHom

JoyHKLMOHaNbLHOCTH

InputStream

OutputStream

*In putStream()

‘read(): int

*read(argo : byte[]) : int

‘read(argo : byte[], arg1 : int, arg2: int) : int
"’skip(argo: long) : long

®available() : int

1"close() : void

‘mark(argo :int): void

reset() : void

%
4"markSupported() : boolean

*OutputStream()

"write(argo : int) : void

‘write(argo : byte[]) : void

*write(argo : byte[], arg1 : int,arg2 : int) : void
*flush() : void

‘close(): void

Hosocubupck, 2004
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Y3510Bble MOTOKU

Q Y3noBble NOTOKM paboTaloT HENOCPEACTBEHHO C NoAnexallumm
MCTOMHUKaMK (MPUEMHMKaMK) AaHHbIX Ha ypoBHE OalT.

2  WctouyHukammn(npmemMHukamm) mMoryT OblTb:

d
4

doannbl Ha pannoBon cucteme — FilelnputStream, FileOutputStream

mMaccuBbl 6anT B namaTtn — ByteArraylnputStream,
ByteArrayOutputStream

kaHanbl (pipes) - PipedlnputStream, PipedOutputStream
cTpokun — StringBufferlnputStream (deprecated)

npoyme UCTOYHUKM — COKeTbl U T.4: something.getinputStream(),
something.getOutputStream()
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[puMep — konupoBaHue hannos

import java.io.¥*;
public class FileCopy {
public static void main(String args[]) {
InputStream in = null;
OutputStream out = null;
try {
in = new FileInputStream(args[0])
out = new FileOutputStream(args[1l]);
} catch (Exception e) {
System.out.println ("HenpaBunsHile apryMeHTH") ;
if (in'=null) try {in.close();} catch (IOException ix2) {}
return;
}
byte buf[] = new byte[1024] ; //bBydep Ans XpaHEeHUs1 NPOMEXYTOYHOro 6roka
int read; //TlepeMeHHas ans xpaHeHUsa KonndecTsa NpovnTaHHbIX 6anT
try {
while ( (read = in.read(buf)) >= 0) //llpn gocTMKEHUN KOHUA BepHET <0
out.write (buf, 0, read) ; //3anucbiBaemM POBHO CTOJMIbKO CKOSIbKO yaanocb npoynTaTtb
} catch (IOException ioex) {

System.out.println (“Oumbkxa BBOAAa/BHBOAA:”+iocex.getLocalizedMessage()) ;
} finally {

try {in.close();} catch(IOException ix2) {}
try {out.close();} catch (IOException ix3) ({}

1

J
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OunbTpyoWmMe NOTOKU

0 PunbTpylolmMe NOTOKM NPeaocTaBnsAT AOMONMHUTENBHYHO
PYHKLMOHaNbLHOCTb HAa OCHOBE APYrMX NOTOKOB

d
d
4

U U U U O

abctpakTHble — FilterlnputStream, FilterOutputStream
bydepusaunsa — BufferedInputStream, BufferedOutputStream

doopmaTupoBaHHbIM BBOA-BbIBOA AaHHbIX — DatalnputStream,
DataOutputStream

cepunanmnsayma obbekToB — ObjectinputStream, ObjectOutputStream
onepexatouiee yreHne — PushbackinputStream

obbeanHeHne NOTOKoB — SequencelnputStream

nevyaTHbIN NOTOK BbiBOAAa — PrintStream

nocTpo4vHoe uteHne — LineNumberlnputStream (deprecated)
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[1pOM3BONbHBLIM AOCTYN K hanny

0 RandomAccessFile ncnonbayercsa anga ocyLecTBrneHnsa nNpomn3BOSIbHOMO
OOoCTyna K coaepXXnumomy danna:

0 obecneynBaeT popmMmaTMpoBaHHbIN BBOA-BbIBOA, AAHHbIX (peanu3yeT
nHtepemncel Datalnput u DataOutput)

2 void seek(long) - nosnumoHmnpoBaHme B hanrne
2 long getFilePointer() - Tekywas nosmuma Kypcopa
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CuMBOJIbHbIE MOTOKM (readers & writers)

a B otnnume ot 6anToBbIX NOTOKOB, paboTaoT Ha YPOBHE CMMBOJSIOB,

YTO MNMNO3BOJTAET KOPPEKTHO pa6OTaTb C pa3yimv4HbiM KOONPOBKaMH

a B kauyectBe mocTOB Mexay 0anToBbIMU N CUMBOJSIbHBIMM MNOTOKaAMM

ncnonbaytotca knaccol InputStreamReader n OutputStreamWriter

Writer

Reader

“lock : Object

“lock : Object

erter()
tE"erter(argo Object)
"wrlte(argo int) : void
"wrlte(argo char[]) : void
*write(arg0 : char[], arg1 :
*write(arg0 : String) : void
‘wrlte(argo String, arg1:
ﬂush() void
close() void

int, arg2 :

int, arg2 :

int) : void

int) : void

Hosocubupck, 2004

7P*Reader()

7*Reader(arg0 : Object)
‘read() int
read(argO char[]) : int

read(argO char[], arg1: int, arg2 :

sklp(argo long) : long
ready() : boolean
markSupported() : boolean
mark(arg0 : int) : void
reset() void

close() void

Ak A K % 4

int) : int

(C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI
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CuMBO/bHbIE NOTOKU

O Y3roBble€ CUMBOJbHbIE MOTOKM:

Q
4
4
4

doamnosble — FileReader, FileWriter

Ha ocHoBe MaccmBoB cumBonoB — CharArrayReader, CharArrayWriter
KaHanbHble — PipedReader, PipedWriter

cTpokoBble — StringReader, StringWriter

a (Dl/lﬂpryI-OLLI,I/Ie CMMBOJIbHbIE MOTOKWN.

g

U U U 0O O

abctpakTHble — FilterReader, FilterWriter
bydepusnpyrowme — BufferedReader, BufferedWriter
nepexogHsble — InputStreamReader, OutputStreamWriter
onepexarwllee YteHne — PushbackReader

no cTtpoyHoe YteHne — LineNumberReader

nevyaTHbIN NOTOK BbiBoga — Print\Writer
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StreamTokenizer class

StreamTokenizer

¢ttype : int
¢TT_EOF : int = -1

¢TT_EOL :int=10

¢TT_NUMBER : int = -2

¢TT_WORD : int = -3

¢nval : double
¢sval : String

‘StreamTokemzer(argO InputStream)
“StreamTokemzer(argO Reader)
*resetSyntax() : void

’wordChars(argO int, arg1 : int) : void
q'whltespaceChars(argo int, arg1 : int) : void

‘commentChar(argO int) : void

*IowerCaseMode(argO boolean) : void
*nextToken() int

Hosocubupck, 2004

ordmaryChars(argO int, arg1 : int) : void
ordmaryChar(argO int) : void

quoteChar(argO int) : void
parseNumbers() void
eoIIsS|gn|fcant(argo boolean) : void
sIashStarComments(argO boolean) : void
sIashSIashComments(argO boolean) : void

pushBack() void
Imeno() int

toStrlng() String

(C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI
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Cepunanmnsaumns o6bekToB

a Cpeqnctea cepmnanusaunm n gecepunanmsaumm obbeKToB rnakeTa
java.io peanusytoT nogaepxky npuHumna coxpaHaemoctn OOT

o Cepuanusaums ncnonb3yetcs Ansi COXpaHEHUS nepapxumn
0ObEKTOB ANs nepedayn B Apyryro BUPTYyarbHYO MallvHy, nnbo

ANS NocneayLero BOCCTaHOBINEHMUS B ApYroM ceaHce paboThl
CUCTEMBI

a2 OcobeHHOCTU cepuanusaumu:

3
Q
Q

BEPCMOHHOCTb KNaccoB cepuann3yemblX 0ObEKTOB
COXpaHeHne nepapxum

KeLlmpoBaHME U NEPENCTONIb30BAHNE CChINTOK Ha yXKe
cepunanma3oBaHHbIE OObEKTHI

cpeacTBa ynpaBneHnsa Npoueccom cepmnanunsaymm
(oecepuanmnsayum) oobEKTOB

Hosocubupck, 2004 (C) BceBoaoa Pr1aoB, Bce mpaBa 3amIuINEHbI 32



<<Interface>>
ObjectOutput

‘writeObject(argO : Object) : void
~Write(argO :int) : void
‘write(argO : byte[]) : void

®flush() : void
close() : void

‘write(argO : byte[], arg1:int, arg2 : int) : void

ObjectStreamField

ObjectOutputStream

<<Interface>>
Objectinput

®*readObject() : Object
*read() Jint
‘read(argO : byte[]) : int

*skip(argO :long) : long
*available() Jint
’close() : void

‘read(argO : byte[], arg1 :int, arg2 : int) : int

ObjectStreamClass

<<Interface>>
ObjectStreamConstants

| ObjectlnputStream

<<Interface>>
Serializable

<<Interface>>
ObjectinputValidation

*validateObject()

<<|Interface>>
Externalizable

Swrite External(arg0 : ObjectOutput) : void
®read External(arg0 : Objectlnput) : void
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NcknroueHnsa npu cepnanm3saunm

ObjectStreamException

NotActiveException

NotSerializable Exce ption

InvalidObjectException

InvalidClassExce ption

OptionalDataException

WriteAbortedException

¢detail : Exception

StreamCorruptedException
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ObLwme npasuna

0 Knacchbl, 06beKTbl KOTOPLIX NognexaT cepuann3ayum OoSMKHbI
peann3oBbiBaTb MapKepHbIM MHTepdenc java.io.Serializable

o [lo ymonuaHuio nognexaT coxpaHeHuIo Bce Nosit 00beKToB He
obbsaBrieHHble transient. CtaTtuyeckne nona He ceapuanmayloTcs

o [Ons cepmanusaummn n gecepunanusaunm UCNonb3yrTCs PUnsTpyowme
notokn ObjectOutputStream n ObjectinputStream

o Cepuannayemole nons Knacca peanuayoLlero nHtepdenc
Serializable gormkHbl 6bITb MPUMUTUBHBIMW TUMAMKU NTMOO TUNaMU,
peanuayowmnmmn nHtepdenc Serializable

0 Ecnu knacc nmeet cBOMM cynepKknaccoMm Kracc, He peanmayroumnm
nHTepdenc Serializable, To y gaHHOro cynepknacca gomxeH ObiTb
OOCTYNEH KOHCTPYKTOP C MYCTbIM CINCKOM apryMeHToOB

o Cepurnanuasaumm BHYTPEHHUX NN aHOHMMHbIX KIlaccoB crneayet
KaTeropn4yeckm nsberartb
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YnpaBneHune cepmanu3aumnen obbekTa

o [ns aBHoro onpeneneHns crnmcka cepuanndyemMblix rnosien Hy>KHo B
Krnacce obbaBUTb none private static final ObjectStreamField(]
serialPersistentFields = {...};

o [nsa ynpaBneHusi npoLleccoM cepuanusaunn/gecepmnanmsaumm Hy>Ho B
Knacce o6baABUTbL MEeTOoAb!:

Q private void writeObject(java.io.ObjectOutputStream out) throws
|OEXxception {...}

Q private void readObiject(java.io.ObjectinputStream in) throws
|OEXxception, ClassNotFoundException {...}

a [Ans ynpaBneHus 3amelleHneM 06bKTa npu
cepvanulaunn/gecepuannsalmm Hy>XHO onpeaennTb MeToabl:

0 Object writeReplace() throws ObjectStreamException {...}
0 Object readResolve() throws ObjectStreamException {...}

a [lns AaBHOro 3agaHma HoMepa BePCUM HYXXHO onpeaenvTb nosne
o static final long serialVersionUID = ...;
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MHTepdenc java.io.Externalizable

0o [lo3BonsieT NoONHOCTLIO yNpaBnsaTb OpMaToM 3anncK AaHHbIX Knacca
(aBTOMAaTM4YECKN CoxXpaHsieTcst ToNbko MHdopmaumsa o6 knacce u

obbekTe)
o [ns coxpaHeHnst COCTOSIHUS HY>KHO peanu3oBaTb METO

2 public void writeExternal(ObjectOutput out) throws IOException
0 [ns BocCTaHOBIIEHMA COCTOAHUA HYXXHO peann3oBaTb METOA

0 public void readExternal(Objectinput in) throws IOException,
java.lang.ClassNotFoundException

0 Knacc peanusywowmn nHtepdgenc Externalizable gonxeH nmetb public
KOHCTPYKTOP C NYCTbIM CMNCKOM apryMmeHTOoB
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BepCMOHHOCTb

0 W3meHeHunsa, Begyuine K HECOBMECTUMOCTWN BEPCUU KNacCoB:
0 YoaneHue nonen He oobABNeHHbIX transient
0 W3meHeHune nosmumm Knacca B nepapxmm Krnaccos

0 W3meHeHune dakTa Hanmuus/oTcyTcTBus mogmudurkaTopos static u
transient y nons

2 WN3meHeHue Tnna y nonst NnpPUMUTUBHOIO (BCTPOEHHOIO) TUna

2 WNameHeHune peannszaumn metonos writeObject() n readObject() Ha
npegMeT ncnosnb3oBaHns metogos defaultWriteObject() u
defaultReadObject() knaccos ObjectOutputStream un
ObjectinputStream cooTBeTCTBEHHO

2 WameHeHune knacca c Serializable Ha Externalizable n HaobopoT
o HdobasneHne metogos writeReplace() nnmn readResolve()

0 WameHeHue dpakTa HacrnegoBaHUA KnaccomM MHTEPJdeNCoB
Serializable nnn Externalizable
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PaboTta c ceTblo

o [ns paboTbl ¢ ceTblo UCNONb3yeTcs NakeT java.net, npeaocTaBnALLNIA
cpeacTBa:

0 agpecauuu B Internet (InetAddress, + cpenctea java 1.4:
Inet4Address, Inet6Address, InetSocketAddress, SocketAddress)

0 pabotkl ¢ npotokonom TCP (Socket, ServerSocket, SocketOptions)

2 pabotkl ¢ npotokonom UDP (DatagramSocket, DatagramPacket,
MulticastSocket)

2 pabotbl ¢ URL n nogaepxkn HTTP (URL, URLConnection,
HttpURLConnection, JarURLConnection, URLDecoder,
URLEnNcoder, ContentHandler, URLStreamHandler)

0 asTopusauun B Internet (Authenticator, PasswordAuthentication)
0 AuHamuyeckou 3arpysku krnaccos 13 cetn (URLClassLoader)
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VIcknioyeHnsa nakeTa java.net

IOExce ption
(fromio)

&

UnknownService Exception

UnknownHostExce ption

SocketException

MalformedURLException

ProtocolExce ption

NoRoute ToHostExce ption

T

ConnectException

BindException
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