KoOMNOHOBLUUK

[logroToBun goknaa:
BopoHuH Hukuta 341 rpynna.



YTOo Takoe KOMMNOHOBLUUK ?

e KOMNOHOBLUMUK (aHrn. Composite
pattern) — CTPYKTYPHbIN LWWABIOH NPOEKTUPOBAHUS,
o0beanHALWMN OOBLEKTLI B APEBOBUAHYIO CTPYKTYPY ONA
npeacraBneHns nepapxmm ot 4YacTHOro K Lenomy. KoMmnoHOBLLMK

NO3BOMNSIET KNMEeHTaM obpallaTbCs K OTAENbHbIM OObEKTaM U K
rpynnam o0beKToOB OANHAKOBO.



» O6bpa3Ho peanunisauuto naTrepHa MOXHO NpeacTaBnTb B BUAE
MEHI0, KOTOPOE UMEET pasnnYHbIE MYHKTbI. OTU NYHKTbI MOryT
coaepXaTb NOAMEHIO, B KOTOPbIX, B CBOK O4eEPEb, TAKKE
MMEIOTCS NYHKTbI. TO €CTb NYHKT MEHIO CITY>KUT C O4HOMN CTOPOHbI
4YacTbiO MEHI0, a C APYron CTOPOHbLI eLle ogHUM MeHto. B utore
Mbl OJHOODpPAa3HO MOXXEM paboTaTb Kak C MyYHKTOM MEHI0, TaK U
CO BCEM MEHIO B LIENOM.



[ 1n0Cbl U MUHYCHI

e [locTOoMHCTBaA naTtrepHa Composite

B CUCTEMY J1ETKO D,O6aBJ'IFITI:> HOBbIE MPUMUTUBHBLIE UTTN COCTAaBHbIE

00bLEKTHI, TaK Kak naTtTepH Composite UCNONb3yeT 00LLMX Da30BbLIN
Knacc Component.

» Koo knneHTa MMeeT NPOCTYIO CTPYKTYPY — MPUMUTUBHBIE U COCTaBHbIE
00beKkTbl 0bpabaTbIBalOTCA OAMHAKOBBLIM 0Dpa3omMm.

* [laTTepH Composite NO3BOMSET FIErKO 0O0NTN BCE Y3nbl APEBOBUAHOMN
CTPYKTYpbI

 HepgoctaTKku natrepHa Composite
* HeynobHO ocyLecTBUTL 3anpeT Ha 4obaBneHne B COCTaBHOM

00bekT Composite 00bLEKTOB onpeaeneHHbIX TUMOB. Tak, Hanpumep, B
COCTaB PUMCKOW apMnN HE MOTYT BXOAUTb BOEBbLIE CMNOHbI.



Korga ucnonb3oBatb KOMMNOHOBLUUK?

» Korga o0beKThl AOMKHbI ObITh peann3oBaHbl B BUAeE
nepapxmyeckou opeBoBUOHON CTPYKTYpPbI

« Korga KnneHTbl eAnHO00pa3HOo A0MKHbI YPaBnsaTb Kak LiEenbIMU
oObeKkTamMu, Tak U X COCTaBHbIMW YacTaMWU. TO eCTb Lenoe un ero
4yacTu OOIKHbI peann3oBaTb OAUH U TOT Xe uHTepdenc

* C nomowbto UML wiabroH KOMMOHOBLUUK MOXHO NpeacTtaBUTb
cregylowmm obpasom: [z «as T T—T

Client Component Composite
=l Attributes | & Attributes =l Attributes
=l Operations # name : String - children : List<Component >
+ Client() = Operations | = Operations
+ Main() +Add(c: Component) + Add(component : Component)
+ Component(name : String) + Composite(name : String)
+ Display() + Display()
+Remove(c: Component) + Remove(component : Component)
A «C# cl
Leaf
Attributes
Operations
+ Display()



dopmanbHoe onpeaeneHne natrepHa Ha

class Client
{
public void Main ()
{
Component root = new Composite ("Root");
Component leaf = new Leaf ("Leaf");
Composite subtree = new Composite ("Subtree");
root.Add(leaf);
root.Add (subtree) ;
root.Display();

}
abstract class Component
{

protected string name;

public Component (string name)
{

this.name = name;

C# morno Obl BbIrMAAETb TakK:

public abstract void Display():;
public abstract void Add (Component c);
public abstract void Remove (Component c);
}
class Composite : Component

{

List<Component> children = new List<Component> () ;

public Composite(string name)
base (name)

{}

public override void Add (Component component)
{
children.Add (component) ;

public override void Remove (Component component)
{

children.Remove (component) ;



public override void Display ()
{

Console.WriteLine (name) ;

foreach (Component component in children)
{
component.Display () ;

}
class Leaf : Component
{
public Leaf (string name)

base (name)

{}

public override void Display ()
{

Console.WriteLine (name) ;

public override void Display ()
{

Console.WriteLine (name) ;

public override void Add (Component component)
{

throw new NotImplementedException();

public override void Remove (Component component)
{

throw new NotImplementedException();



YyacTHUKMN

* Component: onpegenseT UHTepdenc ans Bcex KOMMNOHEHTOB B
OpeBOBUOHOWN CTPYKTYpe

e Composite: npeacTaBnsieT KOMMOHEHT, KOTOPbIN MOXET
coaepXaTb Apyrue KOMMOHEHTLI U peanmayeT MexXaHnu3m Ans ux
nobaBrieHnst u yaaneHus

e Leaf: NnpeacTaBnseT OTAENbHbIA KOMMNOHEHT, KOTOPbIA HE MOXET
cogepkaTb ApYyrne KOMMOHEHTbI

* Client: KNMMEHT, KOTOPbLIN NCMNOSb3YET KOMMOHEHTbI



* [Ipumep. Hy>XHO co3gaTtb 0OBLEKT hannoBON CUCTEMBI.
dannoByto CUCTEMY COCTaBNAKT Nankn U dpaunel. Kaxkgas nanka
TakKXXe MOXET BKItovaTb B ceba nanku n dpannbl. To eCcTb
nony4yaeTca ApeBoBMaOHaaA nepapxnyeckasa CTpykTypa, rae ¢
BNOXEHHbIMU Nankamn HamMm Hago paboTaTb TakkKe, Kak U C
nankamu, KotTopble Ux cogepxart. [ina peanusaumm gaHHOU
3aga4vun 1 Bocnosibdyemca natrrepHomMm KoMNOHOBLLKK:

class Program Component docsFolder = new Directory("Momum HoxymeHTH") ;
{ // mobamyseM B Hee OQaiiwl
static void Main(string[] args) Component txtFile = new File("readme.txt");
{ Component csFile = new File("Program.cs");
Component fileSystem = new Directory ("®annosas cucrema"); docsFolder.Add (txtFile) ;
// ompenerseM HOBBHIA IMUCK docsFolder.Add (csFile) ;
Component diskC = new Directory("Iuck C"); diskC.Add (docsFolder) ;
// HOBHIE O(ankl
Component pngFile = new File("12345.png"); fileSystem.Print () ;
Component docxFile = new File ("Document.docx");

// mob6amBnseMm o¢amnel Ha Ouck C Console.Read() ;

diskC.Add (pngFile) ; }
diskC.Add (docxFile) ; }
// mobamBnsgeMm muck C B QalJIoOBYK CHUCTEMY

fileSystem.Add (diskC) ; abstract class Component

// BHBOIMM BCeE IaHHHE {

fileSystem.Print(); protected string name;

Console.WriteLine () ;

// ynmansem c mucka C dann public Component (string name)

diskC.Remove (pngFile) ; {

// cosmaeM HOBY MalKy this.name = name:;
- e



public virtual void Add(Component component) {}

public virtual void Remove (Component component) { }

public virtual void Print()
{

Console.WritelLine (name);

}
class Directory :Component

{

private List<Component> components = new List<Component> () ;

public Directory(string name)
: base (name)

public override void Add (Component component)

{

components.Add (component) ;

public override void Remove (Component component)

{

components.Remove (component) ;

public override void Print ()

{
Console.WriteLine ("¥Yz3enx " + name);
Console.WriteLine ("llony3swi:") ;
for (int 1=0;

{

i<components.Count;i++)

components[i] .Print () ;

class File

{

Component

public File(string name)

base (name)

)



* B utore nogpodbHasa cucrtema obnagaet HENOXON MTMOKOCTbIO:
ecnn Mbl 3aXoTUM 000aBUTb HOBbIV B KOMMOHEHTOB, HAM
OOCTaTOYHO YHacrenoBaTb HOBbLIM Krnacc oT Component.

* /I Takke NPMMEHSSt KOMIMOHOBLLMK, Mbl JIEFKO MOXXeM 0001TH BCe
y3Ibl APEBOBUOHON CTPYKTYPHbI.



Cnacnbo 3a BHumMmaHue!



