INMOCYJIAPCTBEHHBIM VHUBEPCUTET

B BbIGLLUAA LKOIA 3KOHOMWKHA

KoHcTpynpoBaHuMe nporpamMmMHoOro oéecrnevyeHus

Nekuunsa 10.
KoHTenHepbl U KONMNeKuun oo bLeKkToB

K.T.H. [puHkpyr E.M. (email: egrinkrug@hse.ru)

* Software Engineering 1



INMOCYJIAPCTBEHHBIM VHUBEPCUTET

JI1;  BbiCLIAA LIKONA 3KOHOMMKK

CprKTypbl AOdHHbLIX U KOJJ1eKunun

[Mpn NnporpaMmmmpoBaHMM BbIOOP NCMONb3YEMbIX CTPYKTYP AaHHbIX BIIUSIET Ha
Ka4yeCcTBO pesynbraTa:

— Ha eCTeCTBEHHOCTb peaJin3dauunin,

— Ha GCDCt)eKTI/IBHOCTb NCNoJib30BaHNA NaMATUN N NPON3BOANTESNTbHOCTb.

OT0 0CcO06EHHO BaXXHO Npu 0bpaboTke bonblnx obbemoB aaHHbIX (“‘Big Data”...).

B JDK c camoro Hadana npucyTCTBOBanu CTaHOapTHble peanu3aumm Haunbonee
YNoTPeEOUTENbHBIX CTPYKTYP [MAaHHbIX, MNPUY4EM € YY€TOM BO3MOXHOCTU UX
napannenbHon obpadotkn. B coBpemeHHOM JDK 3T BO3MOXHOCTU CYLLECTBEHHO
pacLlMpeHbl U cornacoBaHbl C HOBbIMU cpeacTBamMu 00paboTKM NOTOKOB AaHHbIX.

Y Bac napannensbHO NPoXoauT KYpc «ANrOPUTMbI U CTPYKTYPbI AaHHbIX» C MPaKTUKON
NX UCNONb30BaHNSA B A3blke C++.

— WHorga Takom Kypc Gasupyetcsa uenuvkom Ha Java (cM. Moodle -> Readings): Data Structures &
Algorithms in Java (0o n nocne ncnonb3oBaHWA generics; 3Tn cpeactea coBeplueHcTByoTcd B JDK (+)).

[Tone3Ho conocTtaBnUTb BO3MOXHOCTN C++ 1 Java no ob6paboTke CTPYKTYp AaHHbIX.
Mol Ha4yHeM (M No3Xe - NPoaoMKNM) 0630p cooTBeTCTBYOWMX cpeacts JDK...

*
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INMOCYJIIAPCTBEHHBIM YHUBEPCHUTET

BbIGLIAA LHKOJA 3KOHOMWAKA

KoHTelHepbl U X Ha3Ha4YeHune

Yacto Tpebyetcs cosgaBaTb, XpaHUTb M obpabaTtbiBaTtb HAbopbl OOLEKTOB, B TOM
yucre TakuxX, KONMMYEeCTBO U TUMbl KOTOPLIX CTaTUYECKN HE WU3BECTHbI (4YmMo amo
O3Ha4aem?).

B Java nmetoTcs pasnunyHbie cnocobbl XpaHEHNSA CChINTOK Ha OObLEKTLI (yKaxxume yxe
u3geecmHsle criocobebl... « Cambil npocmou» KOHmeuHep — 3mo 4mo?).

B nakeTte java.util umeeTtca ubnunoteka ytunut (Ymo amo?), Kotopasi COaepXuTt
Habop k/1accoe KoHmMeuHepoes (UNWU Kraccoe KoJsiiekyuu), npegHa3Ha4YeHHbIX
AnNSs pelleHnsi BCeBO3MOXHbIX 3agay, TpeOyruwux opraHusaumm padotbl C
pas3fM4HbIMU MHOXEeCTBaMUN OO bLEKTOB.

[o Java SE 5 Bce Takmne knaccol onepupoBanu ¢ nobbiMm obbeKkTamMm, cCcbinascb Ha
00bekTbl B TepMuHax java.lang.Object; HaumHas ¢ JDK5 komnunsatop nossonsieT
paboTaTb C NapamMeTpu3oBaHHbIMW TUNamMn, COBCTBEHHO AOo0OaBrEeHMEe KOTOPbIX B
A3blk  Java Obllo B 3HAUYMTESNTIbHOW  CTENEeHUM CTUMYIIMPOBAHO  XeflaHUEM
KOHTpONMpoBaTb Ha CTaguMm KoMnunaumm (B CTaTUKe) NpaBUITIbHOCTb pPaboTbl C
KOSTNeKUMaMmn (HO He TOSTbKO 3TO...).
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INMOCYJIAPCTBEHHBIM VHUBEPCUTET

B BbIGILAA LHKOIIA 3KOHOMWKHA

MaccuBbl — TOXe XpaHunuwa HabopoB 0OHLEKTOB

* BcTpoeHHble B A3blk Java MaccuBbl MO3BOSMAOT XPaHUTb U KOHTPONIMPOBATb
TUNN3NPOBaAHHbIE HABOPbI OOBLEKTOB:

MyType[ ] myObjects = new MyType[ how_many];
myObjects[ index] = someObject;
MyType sample = myObjects[ indexOfElement];

« Kakue TyT 4OCTOMHCTBA M HEOQOCTaTKN?
— JreMeHTOM MaccuMBa MOXET ObITb TOJNILKO OOBLEKT HYXHOro Tuna (nnm null)
— Pa3mep obbeKkTa-maccuBa (hukcmpoBaH nNpu ero co3gaHum
— OOpallueHue K arnieMeHTaM MacCMBa TOJNbKO MO KOHTPONUPYeMbIM UHAEKCaM
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5 = INMOCYJIAPCTBEHHBIM VHUBEPCUTET

T BbIGILIASA LKOJIA 3KOHOMWKN

package comn.dgrinkrug.arrays;
import java.lang.reflect.Array;

[%?puhlic class ArrayTest {

. static Object[] myObjects = (Object[])Array.newlnstance(d.class, 5):;
f:W public static void main(String[] args){

f myObjects[3] = new B{):

a )

2}

class A{}
_class B{}

* KOHTpOJ'Ib TNNOB 3JIEMEHTOB MacCuMBa NMNPOUCXoaunUT U B CTATUKE U B
ANHaMUKeE.

— Ecnn komnmnaTtop moXxeT onpenenitb HECOOTBETCTBME TUMOB,
nporpaMmma He CKOMMUINPYETCS;

— Ecnn komnunaTtop He MOXeT (CM. Bbiwwe): java.lang.ArrayStoreException
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INMOCYJIIAPCTBEHHBIM YHUBEPCHUTET

BbIGLIAA LHKOJA 3KOHOMWAKA

The Java Collections Framew'owi'k

 Konnekuusa (Collection) nossonsieT paccmatpuBatb rpynrny 06LEKTOB Kak
eanHoe uenoe. lNpn 9ToM 06bEKTLI MOTYT COXPaHATLCS, N3BIIEKATLCA U
obpabaTtbiBaTbCA Kak aneMeHTbl Konnekumn. Maccubl — 3TO NPUMEpPHI
KOJTNEKUNN.

e The Java Collections Framework — npegocraBnsiet Habop ctaHOapPTHbLIX
KrnaccoB ansa paboTtbl ¢ pasnuyHbiMn Konnekuuamu. OHKU coagepxaTcsi B
nakete java.util u genartcsa Ha TPy OCHOBHbIE YacTu:

— OCHOBHbIE MHTeQQeMCb I'IO3BOJ'IF|}OLLI,I/Ie MaHUnynmpoBaTtb KOJfJieKUmAMN BHE
3aBNCNMOCTU OT UX peanmsau,vu/l 9T poaoBble (generlc) I/IHTepCbeI/ICbI

onpenensoT 0bLLY PYHKLMOHANBLHOCTL U OOMEH AaHHbIMU MEXay
KONMNEKUNAMU;

— Cneuunduryeckme peanusaumm 3aTux uHTepdemncoB, NpegocTaBnaoLme

CTPYKTYPbl AaHHbIX, KOTOPbIE MOXXHO HEMOCPEOCTBEHHO UCMOMNb30BaTh B
nporpamMmmax;

— Habop ctaTuvyeckunx meToaoB B YyTUNNTHbIX Knaccax Collections n Arrays ¢
pPasfnnyHbIMM NOME3HbIMM OnepaunsaMm Hag KOnnekumaMmn n maccmBamu.
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17}, BbICIIAA LIKONA 3KOHOMMWKM

Moaxon k paspa6otke Collection Framework

N3nauvanbHO onpegeneH B JDK 1.2 (00 TOro — HECKOMNBLKO MOSIE3HbIX KIaccoB).
Llenn pa3paboTkn Bnbnmnotekn Konnekunm:
— OHa formkHa Obina 6bITb CpaBHUTENBHO HEDOSbLUAS N NErKO UCMOoNb3yemMas;

— ©6e3 cnoxHocTten STL B C++, HO C BO3MOXHOCTSIMU «NEPENCONb30BaAHNAY» C pa3HbIMU
TUNamm gaHHbIX, Kak B STL;

— noaaepXxvmBaTb 00paTHYH COBMECTUMOCTb (ANSA paHee MMEBLLUNXCH KNacCoB);
— MOAAEepXMBaTb PaCLUMPSEMOCTb (B TOM YMCNEe — NONb30BaTeNbCKUMU CpeacTBamm).

Bubnunoteka cogepXxuTt psg cBoeobpasHbIX MPOEKTHLIX PELLEHWIA, ONPeaensoLmx ee
apXUTEKTYPY N NYyTU pas3BUTUS.

Framework — nnun kapkac (pyc.) - aTo:

— [lporpammHasi ocHoBa (nnatdopma), onpenenestowasa CTpyKTypy nporpaMmHON
cucteMsbl, obrervarowlas pa3paboTky n obbeanHeHNne KOMNOHEHTOB DOMbLLOro
NPOrpaMMHOro NPOEKTa;

— [loaoxon K NOCTPOEHUIO NporpamMm, rae BblAensoTCs ABe OCHOBHbIE YacTu:
* [ToCTOSIHHBIN KapKac, onpeaensitowmmn obLLyo apXUTeKTYpY, U
* [lepeMeHHasa YacTb, COCTOAWAA N3 CMEHHbIX MoAyIen (TOYEK pacLUUpPeHUst).
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BbIGILIASA LKOJIA 3KOHOMWKN

OcHOBHbIe nHTepdencol

«interface»
java.lang.Iterable<E>
«interface»
Collection<E>
I
«interface» «interface» «interface» «interface»
List<E> Queue<E> Set<E> Map<K, V>
ﬁk Zl /?
«interface» «interface» «interface»
Deque<E> SortedSet<E> SortedMap<K,V>
/\ ﬁ\
«interface» «interface»

NavigableMap<K,V>

NavigableSet<E>
(@) (b)
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INMOCYJIIAPCTBEHHBIM YHUBEPCHUTET

BbIGLIAA LHKOJA 3KOHOMWAKA

interface
Collection<E>

Set<E>
SortedSet<E>
NavigableSet<E>

List<E>

Queue<E>

Deque<E>

OnucaHHue

ba3oBbIn MHTEPdIENC C onepaUnaMu
ans paboTbl C KONMEKUMAIMU

MHoxecTBO YHUKaJ1bHbIX 3J1IEMEHTOB

MHO>XeCTBO C COPTUPOBAHHLIMU
anemMeHTamm

Hacnenyet n 3ameHsieT SortedSet<E>
(NpegnoyTUTENEeH B HOBOM KoAE)

ObecneynBaeT nocnenoBaTenbHOCTb
(BO3MOXXHO - OANHAKOBbLIX) 3NIEMEHTOB

Konnekuns anemMeHToB,
obecneymBatolasa nx odepeaHoCTb

Hacnenyet ovepenb ¢ 06paboTkon
SNEMEHTOB C ABYX KOHLIOB

KoHKpeTHbIe Knacchbl

HashSet<E>
LinkedHashSet<E>

TreeSet<E>
TreeSet<E>

ArrayList<E>
Vector<kE>
LinkedList<E>

PriorityQueue<E>
LinkedList<E>

ArrayDeque<E>
LinkedList<E>
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BbIGLIAA LHKOJA 3KOHOMWAKA

interface OnucaHHue KoHKpeTHbIe Knacchbl
Map<K,V> basoBbIn HTEPdENC oTobpaxeHnss HashMap<K,V>
KIroYen Ha 3Ha4vYeHus Hashtable<K,V>
LinkedHashMap<K,V>
SortedMap<K,V> OTobpaxeHnsa oTCoOpTUPOBaHbI MO TreeMap<K,V>
Kritodam

NavigableMap<K,V> Hacnenyet u 3ameHsieT SortedMap  TreeMap<K,V>

Map He HacneayeT Collection; koHUeNTyarnbHO OTOOpaXXeHne He ecTb
KONSEeKUns — B HEM HET 3JfIEMEHTOB, HO €CTb OTODpaXeHusa (entries —
3anucun, BXOXXKAEHUSA); KN4 MOXET bbITb CBSI3aH TONLKO C OAHUM
3HA4YEHNEM U OOSTKEH ObITb YHUKAIEH.

B HoBOM Koge crneayet ncnonb3oBatk NavigableMap.
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BbIGLIAA LHKOJA 3KOHOMWAKA

Peanusauum

[MakeT java.util cooepxmnT peannsaumm abCcTpakTHbIX TUNOB OaHHbIX,
OCHOBaHHbIX Ha OCHOBHbIX MHTEpdencax. TN peann3aunm He peanusyoT
nHtepdemnc Collection HenocpeaCTBEHHO: ANs peanu3aunmn UCnosib3yTCS
abcTpakTHble Ba3oBbIE KNacchl.

[To cornaiueHunto, KaXkabln Knacc peanusaumm npeaocTtaBnseT KOHCTPYKTOP
Onga co3gaHns KoNnekumMmn n3 afieEMeHTOB APYroro o0bekTa-Konnekumn,
nepefaHHoOro Kak napamMmeTp. OTO NO3BONSET 3aMEHATb peann3aumio
KONMeKUMn nyTemM co3gaHns ee U3 Tex Xe arneMeHToB. Takasi 3aMeHa
paboTtaet u ansa peanusauun Map (otobpaxeHust). Ho konnekuun u
oTOBpaXeHus He SBNSIETCA B3AUMHO 3aMEHSIEMbIMM.

Konnekunmn n otobpaxeHnst XpaHsT CCbISIKM HA 0ObEKTbI, a HE caMi
0OBbEKTHI.

Collections Framework — ocHoBaHa Ha nHTepdoencax (interface based):
obpaboTka npom3BoanUTCA B COOTBETCTBUN C TUNAMU-UHTEPENCamMu, a He
peanusaumamMu; pasHble peannsauMm ABsiioTCHA B3aMMo3aMeHsIEMbIMNA.

Bce KoHKpeTHbIe Knacchbl peanusauunn sensatTca Serializable n Cloneable.
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BbIGILIASA LKOJIA 3KOHOMWKN

UHTepdeickl n peanusauum Collection<E>

«dnterface»
java.lang.Iterable<E>

T

7A)

I
v
1
I
1

D «nterface» <@ «interface»
Iterator<E> Collection<E>
% N BN
«interface» N «interface» ‘ | «nterface» ﬂ
ListIterator<E> List<E> Set<E> '
: s 4
5 E «interface» | interface- E «interface»
= i Deque<E> Queue<E> i SortedSet<E>
| A A s
| | :
i I |
------------------ T o S B S | «nterface»
! NavigableSet<E>
i
!
H

=
1
1
1
|
1
|
|
1
1
I
|
1
1
t
1
1
|

! 1
1
i A !
1 ' 1
1 1
i ! !
1 | 1
| ! !
: 1 1
1 I
1 H ]

PriorityQueue<E> HashSet<E> TreeSet<E>

T

ArrayDeque<E> LinkedHashSet<E>

Vector<E> ArraylList<E>| | LinkedList<E>

Concrete
Classes

1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
I
1
1
1
1
!




INMOCYJIAPCTBEHHBIM VHUBEPCUTET

BbIGILIASA LKOJIA 3KOHOMWKN

UHTepdencol n peanusauum Map<K, V>

dnterface» Ao «dnterfaces
Map.Entry<K,V> Map<K,V> <}

JAN
«dnterface»

SortedMap<K,V>

N\

Interfaces

«interface»
| NavigableMap<K,V>

7Y

HashMap<K, V> TreeMap<K,V> Hashtable<K,V>
FAS

Concrete
Classes

LinkedHashMap<K, V>
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INMOCYJIIAPCTBEHHBIM YHUBEPCHUTET

BbIGLIAA LHKOJA 3KOHOMWAKA

Peanusauus

HashSet<E>
LinkedHash-
Set<E>
TreeSet<E>

ArrayList<E>

LinkedList<E>

Vector<E>

Priority-
Queue<E>

ArrayDeque<E>

UHTepdenc

Set<E>
Set<E>

SortedSet<E>
NavigableSet<E>

List<E>

List<E>
Queue<E>
Deque<E>

List<E>

Queue<E>

Queue<E>
Deque<E>

AneMeHTbI

YHUKaJ1bHbI

YHUKaAlbHbI

YHUKallbHbI

ayoénupyembl

Ayoénupyemsbl

aAyoénupyemsbl

ayonupyemsbl

ayonupyemsbl

Mopspok
HeT

Mopsaok
BCTaBKMU

CopTtupoBa
H

Mopsaok
BCTaBKU

BcraBkal/
npuopwuret/
oyepenb

Mopspok
BCTaBKU

MpuopuTtet

FIFO/LIFO

MUcn. meTtoabl
3/IeMeHTOB

equals()
hashCode()

equals()
hashCode()
compareTo()

equals()

equals()
compareTo()

equals()
compareTo()

equals()

CTpyKTYypbI

OaHHbIX

Hash table,
Linked List

Hash table,
doubly-linked list
Balanced tree

Resizable array

Linked list

Resizable array

Priority heap
(tree-like struct)

Resizable array



INMOCYJIIAPCTBEHHBIM YHUBEPCHUTET

BbIGLIAA LHKOJA 3KOHOMWAKA

Peanunzauma WUHTepdenc AnemeHTbl [opsapgok MWcn. metoabl CTpyKTypbI

ANeMeHTOoB AadHHbIX
HashMap<K,V> Map<K,V> YHuKanbHble HeT equals() Hash table n
KIHOuMn hashCode() array

LinkedHash- Map<K,V> YHukanbHble Key equals() Hash table u
Map<K,v> KITHOuMn insertion hashCode() doubly-linked

order/ list

Access

order of

entries
Hashtable< Map<K,V> YHUKanbHble HeT equals() Hash table
K,v> KITHOuMn hashCode()
TreeMap<K,V> SortedMap<K,vV> YHukanbHble Sorted in equals() Balanced tree

NavigableMap<K,V> kniouu key order compareTo()

« Bce nepeuncrieHHble Bbille peanusauun, Kpome Vector u Hashtable, He aBnsatoTcA
thread-safe (4ymo amo?);

* WmetoTca BoamoxxHOCTU nonyuunTb thread-safe peanusauyuw.
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INMOCYJIIAPCTBEHHBIM YHUBEPCHUTET

BbIGLIAA LHKOJA 3KOHOMWAKA

OCHOBHbIe KOHUenuum 6MonnoTeKku

KoHuenuna OOI — nHkancynauma gaHHbIX (Ymo 3mo?), ogHako cnocoobl
CTPYKTypu3aunm HabopoB AaHHbIX AN Pa3HbIX NPUMEHEHUIN TOXE BaXHbI.

Pasnunyatot nHTepdenc CTPyKTypbl AaHHbIX U ero peanusaummn, KoTopble MoryT bbITb
pa3HbIMU
— [pu ncnonb3oBaHMKU CTPYKTYPbI AAaHHbIX B MporpamMmme nocre co3fgaHus CTPYKTypbl
AaHHbIX He 06s13aTeNbHO 3HATb, KaKasa peanusauus NPUMeHSeTCs; NO3TOMY
YKa3biBaTb KOHKPETHbLIN KNnacc peanu3auum cneayeT TONMbKO NPU KOHCTPYyUMpPOBaHUU
o00beKTa, peanusyroLwero Habop AaHHbIX, a BCe CCbINIKU onpeaensTb Kak
UHTepcencHole.

NHTepdenc He gaeT oTBeTa Ha BONpPoc 06 adheKTUBHOCTM peanusaumnm

— WmeroTca pasHble peanusauum ogHoro uHtepdenca, ornmyarowmecss CBOMMMU
AOCTOMHCTBaMM U HepoCTaTKaMu; UX creayeT 3HaTb ANA NpaBUNIbLHOro Bbibopa
peanusauum npm peweHnn KOHKPEeTHbIX 3aaau.

Bnpoyem, Takon noaxon roaguTtcs He Bcerga, Tak Kak MHorga Kraccbl peanusauum
NHTepdoenca cogepxart AOMOSTHUTENBbHYH PYHKUNOHASTIbHOCTb, He
npenycMOTPEHHYI0 B MHTepdoeunce

— Ecnun TpebyeTtca ncnonb3oBaTb Takue AONONHUTENbHbIE METOAbI, MPOU3BOAUTDL
Bocxopasilee npeobpa3oBaHue K 6onee obwemy Tuny uHtepdcgenca He NONy4YUTCA.
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INMOCYJIIAPCTBEHHBIM YHUBEPCHUTET

BbIGLIAA LHKOJA 3KOHOMWAKA

Konnekuum n oto6paxenms (Collections and Maps)

 Konnekuwus (Collection): rpynna otaenbHbIX 3NE€MEHTOB,
chopmMupoBaHHas NO HEKOTOPbLIM Npasusiam:
— List (cnncok) xpaHUT arieMeHTbl B COOTBETCTBUM C TEM, KaK OHWN 3aHOCUSTUCH
B CMUCOK;
— B Set (MHOXeCTBO) Henb3s XpaHUTb MOBTOPAOLLMECH SNIEMEHTDI;
— Queue (o4epeab) BblOAAET 3ArIEMEHTbI B NOpsiAKe, onpeaendaeMmom
cneundmkon ovepeaun (kakue moaym bbimb gapuaHmbi?)
 Otob6paxeHue (Map, nHorga nnoxo NnepeBodaT -‘KapTa’): rpynna nap
obbekToB key-value (kntod - 3HayeHue), NO3BONAIOLLAA UCKATb 3HAYEHUE
MO KITHOMY.
— MaccuB ToXe No3BondaeT Uckatb OObEKT 3Ha4YEHNE — C NMnOoOMOLbKO HNCIla, —
accounmpysi ymcna ¢ obbLekramu.

— Map vwet oguH 06BLEKT C NOMOLLLIO ApYyroro oobekTa. Horga 31o HasbiBaloT
accouuaTtMBHbIM MaccuBoM urn crioBapem (dictionary), Tak kKak 0ObeKT-
3HayeHue nLLEeTCs No 0ObLEKTY-KNYy Nog0OHO MOUCKY 3HAYEeHUd B crnoBape
(a crnosapu bbigarom pasHele...)

* Software Engineering 17



INMOCYJIAPCTBEHHBIM VHUBEPCUTET

J)\ BbICIIASA LIKONA 3KOHOMWKW

3amMe4yaHue O napameTpusauum TMNOB

» Generic types (poaooBbie U NapaMeTpmn3oBaHHbIe TUMbI) NOSBUNCE B Java
5 onsa Toro, YTooObI

— MOXHO b6bINno NucaTb Boree yHMBepCcanbHbIN Kof,

— Ha 3Tane KoMmnunaumm (B ctatuke!) asBToMaTtM4eCckn BbINOSTHANUCL HEKOTOPLIE
npeobpa3oBaHUs TUMOB U

— BbISIBNSANUCH OWNBKN, CBA3AHHbIE C TUMKU3aLNEN.

Bce ocHOBHble MHTepdenchbl KONNeKkum ABnsTca podosbiMuU (generic):
public interface Collection<E>...

CuHtakcuc <E> nokasbiBaBeT, UTO UHTepdenc — generic.
Korga peknapupyetca aksemnnsap Collection, ykasbiBaeTca Tun
00BLEKTOB, coaiepXKalnMXCA B KONMNeKUnn.
Cneuundmkaumm Tuna no3BonseT KoMmnunaTopy («paHo», Ao
WUCMONTHEHNS) NPOBEPUTHL NPaBUNbHOCTb TUMNa 00 BHLEKTOB, MOMeLaeMbIX
B KONMMEKUUIo.
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INMOCYJIIAPCTBEHHBIM YHUBEPCHUTET

BbIGLIAA LHKOJA 3KOHOMWAKA

OocTonHcTBa Java Collections Framework

YMeHbLeHne yCUrium npm nporpaMmmMmupoBaHnn:

— OcBobOoxpaaeT OoT peanusaunmn getanen Ans KOHUEHTpauum Ha OCHOBHOM.
lNMoBbIWaeTcs CKOPOCTb U Ka4eCTBO NPOrpaMmbi:

— [aeT KayeCTBEHHbIe aNroOpUTMbI U UX peann3auum.
O6neryaetca (hyHKUMOHarIbHaA COBMECTUMOCTb pa3nu4Hbix API:

— WHTepdencbl konnekuun Nno3BONAT conpAraTb pa3sHOpoaHble, He3aBUCUMO
pa3paboTaHHble API.

YMeHbLUATCA YCUnus npm U3y4eHnm n ncnonb3oBsaHum HoBbiX API:

— MHorue APl ucnonb3yroT nHTepencbl Konmnekuumn ana cneyudmkaumm BXogHbIx
M BbIXOAHbIX AaHHbIX

YnpouwaeTtca pa3paboTka HoBbix API:
— HeT HeoGXxoaumMocTn «n3obpeTaTb Bernocuneny.
Ctumynupyetca nepeucnornb3oBaHue [0O:

— CooTBeTCTBYHOLIME KONNEKLUAM CTPYKTYpPbl AAHHHbIX €CTECTBEHHO
nepeucnonb3yrTcs (T.e. - UCNOJIb3YKTCHA NOBTOPHO, MHOFOKPAaTHO...).
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BbIGILIASA LKOJIA 3KOHOMWKN

OcHoBHble uHTepdenchi (c JDK1.6 + NavigableSet/Map)
. | m Nepapxna nHtepgencos

COCTOUT M3 ABYX OTAENbHbIX
OEPEBLEB:

- Collection

- Map (He ecTb Collection)

« [Insa cokpalleHna obbema 6MbNMoTeKN pasHble BapnaHTbl (immutable-BapnaHThl,
BapuaHTbl C PUKCUpPOBaHHOM AnNuHOW, append-only, 1 T.N.) ANS KONNEKUNn He
npepocTasnaTcsa (oHU M.6. gpobaBneHbl wrapper’amu, B HoBbixX JDK, n T.n.).

« BwmecTo aToro, moagnguumpyroLwme onepaunm B Kaxxgom nHTepgence nomedarorcd
kak optional (Heobs3atenbHble) unu — B HoBbIX JDK(8+) — kak default:

- KOHKpETHaﬂ peanun3auunsa MoxeTtT He nogaepxXmBatb BCe onepaunn,;

— [pwu BbI3OBE onepauuun, KOTopasa He NoAAePXKMNBAETCA, KOMNEKUUA BblIKUAblBaeT
UnsupportedOperationException

— Peanunsauumn o6a3aHbl AOKYMEHTUPOBaTb, Kakue onuMoHarnbHble onepauun ecTb;
— Peanusauun ns Java API (13 java.util), oObIYHO NoaepKMBaKOT BCe onepauuu.
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J1) BbICLIAA LUKONA 3KOHOMMWKK

Collection — rpynna anemMeHToB — caMbi 00NN MHTEPAIENC KOMNNEKLNMN:
— HeKOTOpre TUMNDbI KOJ'IJ'IGKLI,I/II7I MOTYyT UMETb ,l:l,y6n|/|py+ou_|,|/|ec;| AINIeMEeHTbI,
— HekoTopble MoryT 6bITb YNOPSAOYEHbI.

Set — kKonnekyusa, Kotopas He MOXET MMETb MOBTOPAIOLLIMXCA SNTEMEHTOB:
— Mo,u,enmpyeT MateMaTtn4decKkoe noHATne MHOXXeCTtBa.

List — ynopsigoyeHHaa konnekuns (MHorga — nocnegoBaTefibHOCTb,
sequence):
— MoxeT nmetb NOBTOPAOLLMNECHA SJTEMEHTDI,

— [lonb3oBaTernb 0ObIYHO NONHOCTLIO KOHTPOJNMNPYET, Kyda BCTaBITAETCA SJIEMEHT, U
MOXET 06pau.|,aTbcs'-| K 3JiIieMeHTaM MO NHTEKCY,

Queue — konnekuus, ynopsgovmsaroLlas afieMeHTbl nepeq nx oopaboTkoun:
— Bcskas peanusaumsa obasaHa cneundunumpoBaTtb 3TO YNopsigoyeHue.

Map — 00bekT, oTobpaXkatoLmni Kno4vn B 3HA4YEHUS:

— He moxeT coaoepxaTb NOBTOPSAIOLLMXCS KITHOYEWN,

— Kaxabin knoy otobpaxkaetca He bornee 4YeM Ha OHO 3Ha4eHNe.
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INMOCYJIAPCTBEHHBIM VHUBEPCUTET

B BbIGLLUAA LKOIA 3KOHOMWKHA

UHTepdenc Collection

Bce peanusaunu konnexkuumn
MMEIT KOHCTPYKTOP C

public interface Collection<E> extends Iterahle<E> {
// Basic operations

int size(): napametpom Collection.
boolean isEmpty(): JTO NO3BONSAET ferko genartb u3
boolean contains(Ohject element):; | O,EI,HOVI KONMeKUMn ApYryio.
hoolean add(E elenent); //optional .

hoolean remove (Object element); //optional |_|03TOMy, TaKOU KOHCTPYKTOP
Iterator<E> iterator(); Ha3bIBAKOT conversion

constructor.

// Bulk operations .
Bce konnekunn nmerot generic-

boolean containsill (Collection<?> c¢);

hoolean adddll(Collection<? extends E> c¢); //optional METOAbI, HaCTU4HO

boolean removelll (Collection<?> c); //optional peann3oBaHHble B UX
hoolean retaindll(Collection<?> ¢); //optional abcTpakTHOM cynepknacce
void clear(); {{optional AbstractCollection

// Array operations

Object[] todrray(): Papn default — meToaoB

<T> T[] rvodrray(T[] &a); AobaBneH ans ob6paboTku

NOTOKOB AaHHbIX (c JDKS)...
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INMOCYJIAPCTBEHHBIM VHUBEPCUTET

B BbIGLLUAA LKOIA 3KOHOMWKHA

[Mpoxoa no Konnekumnam

public interface Iterator<i> { o |cnonb3yiTe utepatop, a He for-each,

boolean hasNext(): .
E nexti(}: Korga Hy>KHO.

void remove(); //optional — YBpaTb TeKyLUU rIEeMEHT;
} — [lpoxoguTb cpasy No HECKONbKUM
KONMMeKunsam.
for (Object o : collection) * MGTO,EI, remove MOXHO Bbl3BaTb TOJ1IbBKO paa3
system.out.printlnio); Arnsa oaHoro Bbl3oBa next, n AOMKHO ObITb

Exception npu HapyLueHun 3TOro Npasuna.
B JDK8 coenaHbl ycoBepLLeHCTBOBAHUS. ..

static void filter(Collection<?> c) {
for (Iterator<?> it = c.iterator(); it.hasNexti(); )
if ('condiit.next()))
it.remove () ;
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17}, BbICIIAA LIKONA 3KOHOMMWKM

UtepaTop B JDK 8 (+)

NuTepdoenc lterator E> nmeet (B JDK 8(+)) yeTbipe meTtoaa (aBa n3 Hux - default):
boolean hasNext () ;

E next();

default void remove () {throw new UnsupportedOperationException ("remove") ;}
default void forEachRemaining (Consumer<? super E> action) {..}

— [oBTOpHO BbI3bIBas next(), MOXXHO NocnegoBaTesibHO NepedbupaTb 3NeMeHTbl, a NPU BbixoAe 3a
KOHeL, Konnekuumn — nony4ntb NoSuchElementException, ecnu He ncnonb3oBaTtb hasNext().

Ecnun ¢ — ato konnekuus (T.e. lterable<E>), MoxHO ncnone3oBatb UMK “for each”,
HanpmMmep - Ald Collection<String> c .

for (String element : c) { /* do something with element */ }
(KOMNUNATOP TPAHCIIMPYET 3TO B LINKI C UTEPATOPOM (MOXHO MOCMOTPETb — KaK...))
C JDK8, Bce ato ynpowiaet metog forEachRemaning(...) ¢ nambaa-sbipakeHnem.
NocnenoBaTenbHOCTL OOPAOOTKM 3SIEMEHTOB 3aBUCUT OT TUNA KOJINEeKLUUN.

UmeeTcsa 3aBncMMocTb Mexay BbizoBamu next() u remove(): Henb3s BbI3BaTh
remove() 6e3 npeaBaputenbHoro Bbi3oBa next() — oyager lllegalStateException.
— MerTtog next() BblgaeT odepegHON aNeMeHT N «yCTaHaBNMMBAETCA Ha CreayoLWmnny ...
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B BbIGLLUAA LKOIA 3KOHOMWKHA

MHTepCbEﬁC Sentﬁ -

public interface Set<E> extends Collection<E> {
/{ Basic operations
int size():
boolean isEwmptv():
boolean contains(Obhject element)
boolean add(E element):; //optional
hoolean remove (Object element); //optional
Iterator<E> iterator():

/{ Bulk operations

boolean containsill(Collection<?>
boolean addill(Collection<? extends E> ¢
boolean removeldll (Collection<?> c);
boolean retaindll (Collection<?> c);

void clear():

/{ Array Operations
Object[] toldrray():
<T> T[] toldrray(T[] a):

//optional
//optional
//optional
//optional

Te e meToabl, 4To B Collection;
HeT ognHakoBbIX 31IEMEHTOB;

[1Ba MHOX€eCTBa paBHbl, €CIN OHU
cofepXXaT OANHaKOBbIE MNEMEHTbI.

[MnaTtdopma Java nmeet Tpu
peanusauunu:

— HashSet (bbicTpas, HO He
rapaHTupyeT OgMHaKoBOW
nocriegoBaTesibHOCTU UTepaumn)

— TreeSet (3aMmeTHO MeareHHee,
ynopsigovnBaeT AfIEMEHTbI MO NX
3HaYeHNAM)

— LinkedHashSet (ynopsigodeHnuve B
nopsaKe BCTaBNEHNA 31IEMEHTOB)
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BbIGILIASA LKOJIA 3KOHOMWKN

UHTepdenc List

public interface List<E> extends Collection<E> { ° YFIOpFI,D,O‘-IeHHail KoninekKkuusa
// Positional access (nocnepoBaTenbLHOCTDL)
£ genEdnt. dndexy;: , e MoxeT coaepxaTb NoBTOpsIOLLMECS
E set({int index, E element):; //optional
boolean add(E element): //optional SNeMeHTbI
void add{int index, E element); //optional ° EcTb OBe peanu3auuu CNUCKOB:
E remove(int index):; //optional — ArraylList
boolean addill{int index, . .

Collection<? extends E> c¢); //optional — LinkedList
n nepepenaHHasa peanun3auuad
// Search — Vector
int indexOf (Ohject o)
int lastlIndexOf(Chject o); public interface ListIterator<E> extends Iterator<E> {
hoolean haslNext():
// Iteration E next():
ListIterator<E> listIteratori(): hoolean hasPrevious():
ListIterator<E> listlIterator (int index): E previousi():
int nextIndex():;

// Range-view int previousIndex():
List<E> subList (int from, int to): void remove(); //optional

) void set(E e); //optional

void add(E e); //optional
}
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BbIGILIASA LKOJIA 3KOHOMWKN

UHTepdenc Queue

public interface Queue<E> extends Collection<E> { °
E element():
boolean offer (E e):
E peeki():

E poll():
E removel():;

Queue Interface Structure

Throws exception |Retwins special value
Insert |addie) offer (e)
Remove |remove () poll() ¢
Examine |=lement () peek()

Software Engineering

Konnekuns anemMeHToB,
KOTopas HakaninBaeTcs angd
NX rnocreayroLen
0bpaboTKu;

Ob6bI4YHO He gonycKaeTcs
null-anemeHT (LinkedList —
9TO UCKITHOYEHME);

MmetoTca pacwmpeHua angd
napannensHon paboThl;
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BbIGILIASA LKOJIA 3KOHOMWKN

UHTepdenc Map

public interface Map<K,V> {

* MopenupyeT matematnyeckoe

// Basic operations

V put (K key, V value); :

oA OHATIE YHKYUU;
st * He copepxuT aybnupyrowmxcs
hoolean containsValue (Object wvalue):; KJ'I}O‘-IeI7I

int sizel():
boolean isEwmpty():

« Kaxgblin Kro4 oTobpakaeTcs He
oonee yem Ha 0gHO 3HA4YEeHMne;

 Peanuzauyuu:

// Bulk operations
void putill (Map<? extends K, ? extends V> m);
void clear ()

/¢ Collection Views

public Set<K> keySet(): - HﬂShMﬂp;

public Collection<V> wvalues();

public Set<Map.Entry<K,V>> entrySet(): - TreeMap;

// Interface for entrySet elements - LinkedHaShMap;

public interface Entry {
K getKey() — Hashtable (nepenenanHas
V getValue():;
V setValue (V value); CTapa;l peanM3aL’|Mﬂ)
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B BbIGLLUAA LKOIA 3KOHOMWKHA

YnopsipoyeHne o6bEKTOB

Classes Implementing C'omparable

Class Natural Ordering public interface Comparable<T> {
= SR public int compareTo (T o)
Character  Unsigned numerical :

Long UG « Coptuposka cnucka list:

= zzzzzxij Collections.sort(list);

Dows Le Signed numerical « Ecnn o0bekTbl He MoryT

Float Signed mumerical CpPaBHUBATbLCA -

BigInteger |Signed numerical ClassCastException

BigDecinal { {

e e * Pesynktat compareTo() uncno:
File System-dependent lexicographic on path name — (< O) : <this> meHbLIEe O;

String Lexicographic — (= 0) : <this> paBeH 0;

= Chrondloged — (> 0): <this> GonbLue o.
CollationKey |Locale-specific lexicographic
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BbIGILIASA LKOJIA 3KOHOMWKN

YTo penatb, ecnn 06 bLEKTbl HAAO0 COPTUPOBATbL HE B «€CTECTBEHHOM» NOpsAAKe», Unu
OHM He peanu3yroT Comparable-uHntepcenc?

Collections.sort (list, myComparator);
rae myComparator — 06 eKT, MHKancynupyroLwmmn cpaBHeHue/ynopsaoyeHume.

public interface Comparator<T> {
int compare (T ol, T 02):;
h

NMpumep (KaKk OTCOPTUPYIOTCH OOBLEKTbI TAKUM KOMMNapaTopom?):
static final myComparator = new Comparator() { // ymo 3a koHcmpykuyusi?
public int compare (Object 01, Object 02) {
return o1.hashCode() — 02.hashCode(); }
}
Collection ¢ = .../| kKakon-TO Ha6oOp OOBLEKTOB...
List myList = new ArrayList ( ¢ );
Collections.sort ( myList, myComparator );
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T BbIGILIASA LKOJIA 3KOHOMWKN

UHTepdencbl SortedSet Mé;rtedMap

public interface SortedSet<E» extends Set<E> { public interface SortedMap<K, V> extends Map<K, V>{
/! Range-view Comparator<? super K> comparator();
dortedSet<E> subfet (E fromElement, E toElement); SortedMap<K, V> subMap(K fromKey, K toKey);
dortedSet<E> headSet (E toElement); SortedMap<k, V> headMap (K toKey);

SortedSet<E> tailSet(E fromElement); sortedllap<k, V> tailllap(K frowkey):

K firstKey():;

/{ Endpoints
K lastKey{);

E first();
E last(); )

// Comparator access
Comparator<? super E> comparator();

» CopgepxaT OTCOPTUPOBAHHbIE MO BO3paCTaHMo (Npy CO34aHUN) SNIEMEHTDI
B SortedMap — copTnupoBka npomcxoauT no Krnro4vam
* [lo3BONSAOT «BbIKYCblBaTb» CBOWU MNOAMHOXECTBA
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B BbIGILAA LHKOIIA 3KOHOMWKHA

Peanusaumm mn nux ocooeHHOCTH

CM. ucxogHble TEKCTbI COOTBETCTBYHOLLNX KITaCCOB — 3TO BaXkHO!

Knaccol (ytunutHble) Arrays n Collections cogep»<at nonesHble MeToabl,
KOTOpble Npon3aoaaT U/nnu NnoTpebnsaoT KONMeKumu. ..

MoxxHo nony4vaTb unmodifiable views Ha konnekyun...
MoxxHo nony4yaTTb synchronized views Ha Konnekuyuu...

910 — BaXXHasa TeMa, KoTopas TpebyeT n3yyeHns n NPakTuKMu...

Mbl Oyaem 4acTo nonb3oBaTbCs KOMMEKUMAMN U UX JalrbHENLLINMN
YyCOBEPLUEHCTBOBAHNAMU (CBA3aHHBLIMW C rnapansienmamom obpaboTku
OaHHbIX)...

*
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B BbIGILAA LHKOIIA 3KOHOMWKHA

[Mpunoxenune: Java Collections Framework Interview Questions

« A good understanding of Collections
framework is required to understand and
leverage many powerful features of Java
technology.

« Java Collections framework is
fundamental utility tools provided by Java
that are heavily used in java
programming on all types of programs
including web based and desktop
applications.

* Your knowledge of Java will be
considered incomplete without a good
working experience of collections API
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BbIGLIAA LHKOJA 3KOHOMWAKA

What is Java Collections API?

« Java Collections framework APl is a unified architecture for representing
and manipulating collections. The API contains Interfaces,
Implementations & Algorithm to help java programmer in programming. In
nutshell, this APl does 6 things at high level

— Reduces programming efforts. - Increases program speed and quality.
— Allows interoperability among unrelated APls.

— Reduces effort to learn and to use new APlIs.

— Reduces effort to design new APIs.

— Encourages & Fosters software reuse.

* There are six collection java interfaces. The most basic interface is
Collection. Three interfaces extend Collection: Set, List, and SortedSet.
The other two collection interfaces, Map and SortedMap, do not extend
Collection, as they represent mappings rather than true collections.
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B BbIGLLUAA LKOIA 3KOHOMWKHA

What is an Iterator?

« Some of the collection classes provide traversal of their contents via
a java.util.lterator interface.

« This interface allows you to walk through a collection of objects,
operating on each object in turn.

« Remember when using lterators that they contain a snapshot of the
collection at the time the lterator was obtained; generally it is not
advisable to modify the collection itself while traversing an lterator.
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B BbIGLLUAA LKOIA 3KOHOMWKHA

What is the difference between java.util.lterator and
java.util.Listlterator?

 lterator : Enables you to traverse through a collection in the forward
direction only, for obtaining or removing elements

o Listlterator : extends lterator, and allows bidirectional traversal of list
and also allows the modification of elements.
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B BbIGLLUAA LKOIA 3KOHOMWKHA

What is HashMap and Map?

* Map is Interface which is part of Java collections framework. This is
to store Key Value pair, and HashMap is class that implements that
using hashing technique.
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BbIGLIAA LHKOJA 3KOHOMWAKA

Difference between HashMap and HashTable?

« Both Hashtable & HashMap provide key-value access to data. The
Hashtable is one of the original collection classes in Java (also called as
legacy classes). HashMap is part of the new Collections Framework,
added with Java 2, v1.2. There are several differences as listed below:

— The HashMap class is roughly equivalent to Hashtable, except that it is unsynchronized
and permits nulls. (HashMap allows null values as key and value whereas Hashtable
doesn’t allow nulls).

— HashMap does not guarantee that the order of the map will remain constant over time.
But one of HashMap's subclasses is LinkedHashMap, so in the event that you'd want
predictable iteration order (which is insertion order by default), you can easily swap out
the HashMap for a LinkedHashMap. This wouldn't be as easy if you were using
Hashtable.

— HashMap is non synchronized whereas Hashtable is synchronized.

— lterator in the HashMap is fail-fast while the enumerator for the Hashtable isn't. So this
could be a design consideration.
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B BbIGLLUAA LKOIA 3KOHOMWKHA

What does synchronized means in Hashtable context?

« Synchronized means only one thread can modify a hash table at
one point of time. Any thread before performing an update on a
hashtable will have to acquire a lock on the object while others will

wait for lock to be released.
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BbIGLIAA LHKOJA 3KOHOMWAKA

What is fail-fast property?

At high level - Fail-fast is a property of a system with respect to its response
to failures. A fail-fast system is designed to immediately report any failure or
condition that is likely to lead to failure. Fail-fast systems are usually designed
to stop normal operation rather than attempt to continue a possibly-flawed
process. When a problem occurs, a fail-fast system fails immediately and
visibly. Failing fast is a non-intuitive technique: "failing immediately and
visibly" sounds like it would make your software more fragile, but it actually
makes it more robust. Bugs are easier to find and fix. In Java, Fail-fast term
can be related to context of iterators. If an iterator has been created on a
collection object and some other thread tries to modify the collection object
"structurally”, a concurrent modification exception will be thrown. It is possible
for other threads though to invoke "set" method since it doesn't modify the
collection "structurally". However, if prior to calling "set", the collection has
been modified structurally, "lllegalArgumentException” will be thrown.

*
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B BbIGILAA LHKOIIA 3KOHOMWKHA

Many Collection implementations (including all of the ones provided by the
JDK) will have a public clone method, but it would be mistake to require it
of all Collections.

For example, what does it mean to clone a Collection that's backed by a
terabyte SQL database? Similar arguments hold for serializable.

If the client doesn't know the actual type of a Collection, it's much more
flexible and less error prone to have the client decide what type of
Collection is desired, create an empty Collection of this type, and use the
addAll method to copy the elements of the original collection into the new
one.
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How we can make HashMap synchronized?

« HashMap can be synchronized by Map m =
Collections.synchronizedMap(hashMap);
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IJ?IL BbIGILAA LHKOIIA 3KOHOMWKHA

Where will you use Hashtable and where HashMap?

« There are multiple aspects to this decision:

— The basic difference between a Hashtable and an HashMap is that, Hashtable is
synchronized while HashMap is not. Thus whenever there is a possibility of multiple
threads accessing the same instance, one should use Hashtable. While if not multiple
threads are going to access the same instance then use HashMap. Non synchronized
data structure will give better performance than the synchronized one.

— If there is a possibility in future that there can be a scenario when you may require to
retain the order of objects in the Collection with key-value pair then HashMap can be a
good choice. As one of HashMap's subclasses is LinkedHashMap, so in the event that
you'd want predictable iteration order (which is insertion order by default), you can easily
swap out the HashMap for a LinkedHashMap. This wouldn't be as easy if you were
using Hashtable. Also if you have multiple thread accessing you HashMap then
Collections.synchronizedMap() method can be leveraged.

— Overall HashMap gives you more flexibility in terms of possible future changes.
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IJ?IL BbIGILAA LHKOIIA 3KOHOMWKHA

Difference between Vector and ArrayList?

* Vector & ArrayList both classes are implemented using dynamically
resizable arrays, providing fast random access and fast traversal.
ArrayList and Vector class both implement the List interface. Both the
classes are member of Java collection framework, therefore from an API
perspective, these two classes are very similar. However, there are still
some major differences between the two. Below are some key differences

— Vector is a legacy class which has been retrofitted to implement the List interface since
Java 2 platform v1.2

— Vector is synchronized whereas ArrayList is not. Even though Vector class is
synchronized, still when you want programs to run in multithreading environment using
ArrayList with Collections.synchronizedList() is recommended over Vector.

— ArrayList has no default size while vector has a default size of 10.

— The Enumerations returned by Vector's elements method are not fail-fast. Whereas
ArraayList does not have any method returning Enumerations.
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B BbIGILAA LHKOIIA 3KOHOMWKHA

What is the difference between Enur»nAeré‘tkigr_I andlterator’? :

 Enumeration and lterator are the interface available in java.util package.
The functionality of Enumeration interface is duplicated by the Iterator
interface. New implementations should consider using lterator in
preference to Enumeration. Iterators differ from enumerations in following

ways.
— Enumeration contains 2 methods namely hasMoreElements() & nextElement() whereas
lterator contains three methods namely hasNext(), next(), remove().
— lterator adds an optional remove operation, and has shorter method names. Using
remove() we can delete the objects but Enumeration interface does not support this
feature.

— Enumeration interface is used by legacy classes. Vector.elements() &
Hashtable.elements() method returns Enumeration. Iterator is returned by all Java
Collections Framework classes. java.util.Collection.iterator() method returns an instance

of lterator.
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BbIGLIAA LHKOJA 3KOHOMWAKA

* You should use ArrayList over Vector because you should default to
non-synchronized access. Vector synchronizes each individual method.
That's almost never what you want to do. Generally you want to
synchronize a whole sequence of operations. Synchronizing individual
operations is both less safe (if you iterate over a Vector, for instance, you
still need to take out a lock to avoid anyone else changing the collection at
the same time) but also slower (why take out a lock repeatedly when once
will be enough)? Of course, it also has the overhead of locking even when
you don't need to. It's a very flawed approach to have synchronized
access as default.

Software Engineering 46



'; - IOCYIAPCTBEHHBIM VHUBEPCHUTET
l !|

BbIGLIAA LHKOJA 3KOHOMWAKA

* You can always decorate a collection using Collections.synchronizedList -
the fact that Vector combines both the "resized array" collection
implementation with the "synchronize every operation" bit is another
example of poor design; the decoration approach gives cleaner
separation of concerns. Vector also has a few legacy methods around
enumeration and element retrieval which are different than the List
interface, and developers (especially those who learned Java before 1.2)
can tend to use them if they are in the code. Although Enumerations are
faster, they don't check if the collection was modified during iteration,
which can cause issues, and given that Vector might be chosen for its
syncronization - with the attendant access from multiple threads, this
makes it a particularly pernicious problem. Usage of these methods also
couples a lot of code to Vector, such that it won't be easy to replace it
with a different List implementation. Despite all above reasons we may
never have officially deprecated Vector class (backward compatibility !!).
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] - IOCYIAPCTBEHHBIM YVHUBEPCUTET
i

What is the importance of hashCode()A and equals() methods’?

* The java.lang.Object has methods public boolean equals(Object obj) and
public int hashCode(). These two methods are used heavily when objects
are stored in collections. There is a contract between these two methods
which should be kept in mind while overriding any of these methods. The
Java AP| documentation describes it in detail.

« The hashCode() method returns a hash code value for the object. This
method is supported for the benefit of hashtables such as those provided
by java.util. Hashtable or java.util.HashMap. The general contract of
hashCode is: Whenever it is invoked on the same object more than once
during an execution of a Java application, the hashCode method must
consistently return the same integer, provided no information used in
equals comparisons on the object is modified.
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« This integer need not remain consistent from one execution of an
application to another execution of the same application. If two objects
are equal according to the equals(Object) method, then calling the
hashCode method on each of the two objects must produce the same
integer result. It is not required that if two objects are unequal according
to the equals(java.lang.Object) method, then calling the hashCode
method on each of the two objects must produce distinct integer results.

« However, the programmer should be aware that producing distinct integer
results for unequal objects may improve the performance of hashtables.
As much as is reasonably practical, the hashCode method defined by
class Object does return distinct integers for distinct objects.

* The equals(Object obj) method indicates whether some other object is
"equal to" this one. The equals method implements an equivalence
relation on non-null object references: It is reflexive: for any non-null
reference value x, x.equals(x) should return true.
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It is symmetric: for any non-null reference values x and y, x.equals(y)
should return true if and only if y.equals(x) returns true.

It is transitive: for any non-null reference values X, y, and z, if x.equals(y)
returns true and y.equals(z) returns true, then x.equals(z) should return
true.

It is consistent: for any non-null reference values x and y, multiple
invocations of x.equals(y) consistently return true or consistently return
false, provided no information used in equals comparisons on the objects
is modified. For any non-null reference value x, x.equals(null) should
return false.

The equals method for class Object implements the most discriminating
possible equivalence relation on objects; that is, for any non-null reference
values x and y, this method returns true if and only if x and y refer to the
same object (x ==y has the value true).
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whenever this method is overridden, so as to maintain the general
contract for the hashCode method, which states that equal objects must
have equal hash codes. A practical Example of hashcode() &
equals(): This can be applied to classes that need to be stored in Set
collections. Sets use equals() to enforce non-duplicates, and HashSet
uses hashCode() as a first-cut test for equality. Technically hashCode()
isn't necessary then since equals() will always be used in the end, but
providing a meaningful hashCode() will improve performance for very
large sets or objects that take a long time to compare using equals().
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Q&A

AddekTBHaAA paboTa ¢ KONMeKUUaMmn TpedyeT yrnpaxHeHUU U NPakTUYecKoro onbita

EcTb Macca pa3HbIX BONPOCOB, KOTOPble BaXXHO MOHMMAaTb
AnNs npaBUNbLHON PaboTbl C KOMNEeKUUAMM...

Cm. 24 Java Collections Interview Questions (MaTepuansi kK ceMuHapy)
3ameyvyaHue no nutepartype:
YutaTtb — XopcTtmaH 1.1 rnasa 9 (10 nsgaxue).
EcTb pycckun nepeBof, HO — KaK Bcerfga — ero Ka4ectBo OCTaBnsieT XeraTb Jyyllero...
Bbinoxutb ero B Moodle?

Cwm. rnaBy Collections B Sun Tutorial (oH npegocTtaBneH Ha cante Oracle)

CM. yyebHUK on-line:
http://tutorials.jenkov.com/java-collections/index.html
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