Temu:

« Bzaumopencrteua Ha obekTu.lNoHaTue 3a
abcTpakmsa n MoaynHOCT.

* [MporpamHu NPaKTUKU: LUPPOB YaCOBHMUK:
Avnarpamm Ha KracoBe U 00eKTU; NPOEKT U
NMPOrpaMH1 efieMeHTMU.

* pynupaHe Ha o6ekTn. Konekumn n ntepatopu.
MporpamMmHu npakTUKN: npoekT ‘notebook’;
00eKTHa CTPYKTypa, N3non3BaHe Ha KONeKuuu.



Object interaction

Creating cooperating objects



Abstraction and modularization

Definition:

e Abstraction is the ability to
ignore details of parts to focus
attention on a higher level of a
problem.

 Modularization is the proc
dividing a whole into well-
defined parts, which can be built
and examined separately, and
which interact in well-defined
ways.

Diwvide-and-conquer



An Object Distinction

e procedural model
» abstract data type (ADT) model
 object-oriented (OO) model



Procedural Model

An example of this is string manipulation using
character arrays and the family of str* functions
defined in the Standard C library:

Ehﬁ: ]:::"_I.'[] = 'r:.E:lﬂ-.-_r_.lrr,
char *p 3on;

p 3on = new char[ strlen{ boy } + 1 ];
strcpy( p_son, boy );

if ( !strcmp( p son, boy )]
take to disneyland({ boy ):



Abstract Data Type (ADT)

Users of the abstraction are provided with a set of
operations (the public interface), while the
implementation remains hidden. An example of this
is a String class:

String girl = "Anna";
String daughter;

Ff String.: :operator=();
daughter = girl;

FS String: :operator=={();
if { girl == daughter
take to disneyland( girl }:



Object-Oriented (OO) model

* A collection of related types are encapsulated through an
abstract base class providing a common interface. An example of
this is a Library_materials class from which actual subtypes such
as Book,Video, Compact_Disc, Puppet, and Laptop are derived:

wold
check in({ Library materials *pmat )
{
1f { pmat->late() )
pmat->fine();
pmat->check in();
if { Lender *plend = pmat->reserved() )
pmat->notify({ plend );



Desighing classes

Step 1. Design the attributes and behaviors of the object.

Step 2: Define the object. Create a class definition or a blueprint.

Step 3: Create an object.

Step 4: Use the object.

A construction company would like to handle a customer's order for a new
home. The customer may select one of four models of a home. Model A for
10000, Model B for 120000, Model C for 180000, or Model D for 250000.
Each model can have one, two, three, or four bedrooms.

Several nouns have been underlined in this description. Identify the
possible objects that may be defined by this narrative. Not all the nouns
underlined make sense when used as a potential object.




Modularizing the clock display

11:03 One four-digit display?

Or two two-digit
displays? 11 03




Implementation - NumberDisplay

public class NumberDisplay
{

private 1nt limit;
private 1nt value;

Constructor and
methods omitted.



Implementation -ClockDisplay

public class ClockDisplay
{

private NumberDisplay hours;
private NumberDisplay minutes;

Constructor and
methods omitted.



Class diagram

ClockDisplay

NumberDisplay




Object diagram

myDisplay:

ClockDisplay

hours

minutes
\

\

S

: NumberDisplay

11

: NumberDisplay

03




Fragments of

Source code: NumberDisplay

public NumberDisplay(int rollOverLimilt)
{

limit = rollOverLimit;
value = 0;

public vold increment ()

{

value = (value + 1) % 1limit;



Source code: NumberDisplay

public String getDisplayValue ()
{
1f(value < 10)
return "O0" + wvalue;

else
mn

return "" + wvalue;



Objects creating objects

public class ClockDisplay

{
private NumberDisplay hours;
private NumberDisplay minutes;
private String displayString;

public ClockDisplay ()

{
hours = new NumberDisplay (24);
minutes = new NumberDisplay (60);
updateDisplay () ;

}



Method calling

public void timeTick ()
{
minutes.increment () ;
if (minutes.getValue() == 0) {
// 1t Just rolled over!
hours.increment () ;

}
updateDisplay () ;



Internal method

/:1:4:
* Update the internal string that
* represents the display.
*/
private volid updateDisplay ()
{
displayString =
hours.getDisplayValue () + ":" +
minutes.getDisplayValue () ;



ClockDisplay object diagram

myDisplay:
ClockDisplay r Ry
: NumberDisplay
hours _
limit 24
L >
minutes
\\ value | 15
\r . NumberDisplay |
limit 60

value | 23




Objects creating objects
in class NumberDisplay:

public NumberDisplay(int rollOverLimit);

in class ClockDisplay:

hours = new NumberDisplay(24);



Method calls

e nternal method calls

updateDisplay() ;

private voild updateDisplay ()

e external method calls

minutes.lincrement () ;



New theme

Grouping objects

Collections and 1terators



Konekuuum ot 4aHHW

» Konekynmte ca 06ekTn, KOUTO COYAT KbM
rpyna ot obekTw.

» Konekumnrte coabpxaTt pedpepeHLnm KoM
lAHHW OT TN 0beKT.

» BcakakbB TMN 06eKT MoXxe aa ce
CbXpaHABa B KONEKLUS.



Collections Framework

* UHTeppencu
°* UMNeMeHTauus
° aAropuTMm



TexHoONOrnMA Ha CbXpaHsBaHe Ha
KonekuuaTa

Macus (Array):

o QuKcnpaH pasmep, 6bp30 M ePpMKaCHO 33 JOCTHLN, TPYAHO 33
MoauduLmpaHe.

e CBbp3aH cnucbk (Linked List):

o EnemeHTUTE MMaT pedepeHLUna 3a yTbTBaHE KbM C/1e/BaLlms
e/leMeHT, 1eceH 3a NpoMsHa, baBeH 3a NpeTbpCBaHe.

Abpso (Tree):
> JleceH 3a NpOMSAHa, CbXpaHsABa eleMeHTUTE B pej,.
o Xew Tabaunua (Hashtable):

° 3non3Ba ce 3a MHAEKCUMPAHE Ha K104 KOUTO UAEHTUPMLMPA
enemeHTuTe. EnemMeHTUTE Ca M3BAMYAT OT Xew TabamuaTta vpes
M3MOA3BaHE Ha KJIOY HA e/1eMEHTa.



MacuBu 1 cBbp3aH CMUCHK

Array or Vector

Linked List

array[0]

object

array[1]

array([2]

object

object

array[3]

object

object

object

object

next

object

-




Xew Tabauua

key

object

key

object

hashcode -

key

object

determines # key | object
location to search key object
keys
compared

—— get{objectKey)

Retrieving an object requires a key to be
supplied. A hashcode is generated and the
key (or keys) at the location determined by
the hashcode is compared with the
supplied key.

N

The key is used to generate a

hashcode, which delermines where in
memory the keylobjecl pair is stored.

N

key

object




BuaoBse Kkonekuuu

e Collection

o [1pOCT KOHTENHEP OT HenogpeaeHn 0bekTu. NoBTOpeHMATa Ca
MO3BOJIEHM.

o List
o KoHTenHep oT nogpeseHn enemeHTU. [NoBTOpeHUATA Ca
MNO3BOJIEHW.

o Set

° HenoapeaeHa Koiekuma oT 06eKkTH, B KOSATO NOBTOPEHUATA HE
Ca MNO3BOJIEHW.

* Map
o Konekumsa oT KJAU/CTOMHOCT No ABOUKK. KioubT ce U3noa3Ba
33 MHAEKC Ha efleMeHTa. [loBTOpeHue Ha K/Ilo4OoBe He ce
Aonycka.
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public class Notebook
{

// Storage for an arbitrary number of notes.
private ArrayList<String> notes;

/-.-‘: s
* Perform any initialization required for the
* hotebook.

'.-‘:/
public Notebook()
{

¥

hotes = new ArraylList<String>(Q);



Object structures with collections

myBook:
Notebook

: ArrayL isistring>

notes L e

[\

: String : String
"Buy bread" "Recharge phone"




Adding a third note

myBook:

Notebook
notes - : ArrayList<string>
vadll ||

"Buy bread"

"Recharge phone"

"11:30 meet John"




Using the collection

public class Notebook

{

private ArrayList<String> notes;

public void storeNote(String note)

1

hotes.add(note) ;

¥
public int numberOfNotes()
i
return notes.size();
¥



Index numbering

myBook:
Notebook \
. ArrayL ist<String>

notes Ll I B Y
0 1 2
J e || o o |
/ h f | \
: String : String : String

"Buy bread" "Recharge phone" "11:30 meet John"
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Retrieving an object

public void showNote(int noteNumber)

{
if(noteNumber < 0) {

// This 1is not a valid note number.

y
else if(noteNumber < numberOfNotes()) {

System.out.printin(notes.get(noteNumber)) ;

¥
else {

// This is not a valid note number.
y



