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I'maBa 1

YBoj,

Cappxaj
1.1 YBog

1.1.1 Pa3Boj codTBepa
* Pa3Boj codTBepa je Texkak a pa3Boj codTBepa Ha TaKaB HAUWH /la Ce PeIllerhe MOYKe TIOHOBO
yroTpebuTH je joI Texe.

» obap, npoimpue 1 ¢ieKcubuiaH AU3ajH je TeIKo a BepOoBaTHO U HeMoryhe ofipafiuTH
u3 iipee 3a HEMCKYCHOT TIPOjeKTaHTa.

1.1.2 NckycTBO
* VcKycHM TIPOjeKTaHTH, Tj. eKCIIePTH, UTaK TpaBe fobap Au3ajH.

* EkcriepTd 3Hajy HeLUTO LITO NTOYETHULM He 3Hajy. llITa je T0?

1.1.3 ITonoBHo kKopuitheme J00pHX peleba
Excrieptu he MOHOBO MPUMEHHBATH pelliekha Koja Cy ce Mokasasa Kao Zjo0pa y MpoIIoCTH.

1.1.4 TToHOBHA MCKOPHUCT/BUBOCT - Reusability
Hedunuiiyja ca The Free Dictionary:

The ability to use all or the greater part of the same programming code or system design
in another application.

http://encyclopedia2.thefreedictionary.com/reusability/

1.1.5 TloHOBHAa UCKOPHUCT/BUBOCT - 3aIITO?
* Jla He OU U3MUIIIBAJH LOLLTY 80gY.

* Ynorpeba Beh nmocrojehux pelerma - Op>ka U3rpa/iba cohTBepa.

* Beh kopuithen codtsep je 60sbe TecTHpaH - pobyCHOCT.

1.1.6 TloHoBHa UcKOpPUCT/BLUBOCT - Kako?
» Ha HUBOY Kojia - OUO/IMOTEKe, OKBUPH 3a pa3Boj (frameworks), cobTBepcke KOMIIOHEHTE
UTI.

* Ha HuBOYy /in3ajHa - An3ajH oOpaciu.


http://encyclopedia2.thefreedictionary.com/reusability/

1.2 CoTBepcku odpacuu

1.2.1 IIITa je obpas3ary?
Christopher Alexander u cap. cy Hanvicay :

Each pattern describes a problem which occurs over and over again in our environment,
and then describes the core of the solution to that problem, in such a way that you can
use this solution a million times over, without ever doing it the same way twice.

* Christopher Alexander, Sara Ishikawa, Murray Silverstein, Max Jacobson, Ingrid
Fiksdahl-King, and Shlomo Angel. A Pattern Language. Oxford University Press, New
York, 1977.

1.2.2 ...ili y c;io6opgHOM npeBofy
Ceaku obpas3ar] oiiucyje iipobsem Koju ce iiojas/byje HAHOBO Y HAIlleM OKPYXXEHY, U
3aTUM OUUCYje CYWiiuHy peulerba AaTor pobsieMa Ha TakaB HauMH /1a Pelliehe MOXeTe
MPUMEHUTH MHUJIMOH TyTa a /la HAKa/la He peluTe nMpob/eM Ha MOTIYHO WAeHTHUYaH
HauuH.

1.2.3 IITa je codpTBepcku obpasarn?

PerjenT HacTao Ha 6a3y KyMy/IMpaHOT eKCIIePTCKOT 3Hama M UCKYCTBa y pelllaBamby ofpe-
heHor pekypeHTHOT MpobseMa y pa3Bojy codTBepa KOju OMHUCYyje MpoO/eM, pelieme U
KOHTEKCT Y KOME je pelllere IIPUMEBUBO Kao U NPeJHOCTH U MaHe pelllemba.

1.2.4 T'papuBHM ejieMeHTH co)TBEpCKOr o0pa3na
* Has3us - Obe36eljyje ako pedepeHiyipame Ha obpasal]. UnHu feo BoKaby/iapa U OMOTY-
haBa KoMyHMKaLHjy.

* IIpobaem - Omnuc pobieMa ¥ KOHTEKCTa y KoMe ce oOpasar] Moxke mpuMeHUTH. YecTo ce
HaBOJIY U JIMCTA Mpe/lyC/IoBa 3a yrotpeby obpaciia.

* Peweme - Enementy, MeljycobHe Be3e, capa/itba ¥ OTOBOPHOCT. ATICTPAKTHO je fia 6u
MOIJI0 OGUTH NIPUMEHHEHO Y Pas3/IMYUTUM KOHKPETHUM KOHTEKCTHMa.

* TMocneguye - onucyjy 11Ta je To ITO A0OHjamo a 1ta rybumo yrnorpedom ator obpaciia
(trade-offs).

1.2.5 Y uemy je npeaHocT ynorpede coTBepCKUX oOpa3ana?
* Yueme Ha Tyljum rpeikama.

* Mame UCKyCHH MPOjeKTaHTH MOTY TIPaBUTH J100ap [13ajH.

» Jlakiia komyHuKanyja. KoHsucrenran Bokabynap.

» Jlakiia aHa/mm3a u3ajHa cioxkeHor codTBepa. O6paciiy uMajy CBojy MycTpy.
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* Jlakiue YK/bYUMBdl€ HOBUX /bYW Hd HpOj eKar.

+ Tlo3HaBame yHarpe/ CBUX eBeHTYaTHUX Mpob/ieMa Koje pelliermhe MoXKe /ia U3a30Be.

1.2.6 M360p nporpaMcKor jesuka
M360p MporpaMcKor je3uka U MporpaMcKe TiapaJurMe ca CTaHOBUINTa COMTBepCKUX obpa-
3a1ja je BakaH!

1.2.7 Opranu3sanuja
» Knacudukauyja 1 Katajaorusanyja y Lu/by JakKiler IpoHalaxekba.

* Pasnuuuty ayTopu - pa3nnurTe Kaacudurkalyje.

* Pa3muuTH JOMEHH - Pa3IMuuTH 06paciiy.

1.2.8 Knacudpukanuja OO pu3ajH odpasana

Purpose
Creational Structural | Behavioral
Scope | Class | Factory Method | Adapter Interpreter
Template Method
Object | Abstract Factory | Adapter Chain of Responsibility
Builder Bridge Command
Prototype Composite | Iterator
Singleton Decorator | Mediator
Facade Memento
Proxy Flyweight (195)
Observer
State
Strategy
Visitor

* E. Gamma, R. Helm, R. Johnson, and J. M. Vlissides, Design Patterns: Elements of
Reusable Object-Oriented Software, Addison-Wesley Professional, 1994

1.2.9 Knacudukanuja OO au3aju odpasana
Knacudukanuja OO au3aju obpasaria ripema [1]:

» dyHgaMeHTa/HU



1.2 Coditieepcku obpacyu

» Kpeannonu

* IlapTuimonu

* CTpyKTypaiHu

 O6paciy roHarrama

+ OOpacLy 3a KOHKYPeHTHH n3ajH

1. M. Grand, Patterns in Java: A Catalog of Reusable Design Patterns Illustrated with
UML, John Wiley & Sons, Inc., vol. 1, 2002

1.3 CodTBepcku aHTHOOpPACIH

1.3.1 CodrBepcKHU aHTHOOPACI{H
* ¥ pa3Bojy codTBepa aHTHOOpacIy MpeJicTaB/bajy obpaciie Koju cy ce Toka3aau Heedu-
KaCHUM U KOHTPANPOAYKTUBHIM Y MPAKCH .

» Jom ce 30By W pitfalls v dark patterns.

« * Anti-pattern', From Wikipedia, the free encyclopedia

1.3.2 Kako ux npeno3Haru?
AnTtnobpaciy rcka3yjy cienehe ocobune:

* PekypeHTaH obpa3ai] akiyje, Mpoljeca Win CTPYKType KOju je MHUILIMjaTIHO U3ITIeNa0 Kao
Jobap anu je y pakcH MoKasao Jja JOHOCH Buille 1TpobsieMa Hero pelliema,

* PedakropucaHo pelliere TipobsiemMa ToCTojH, jaCHO je JOKyMEHTOBAHO U /I0Ka3aHo Y
TIpakcHu.

1.3.3 Heku o npuMepa aHTHOOpa3ana
IIpumepy aHTHOGpa3aLa Cy

* Cargo cult programming - Kopuithere obpa3satia 1 MeTozia 6e3 pasymeBamba 300r yera ce
KODHCTe.

* God object - KoHljeHTpHCambe rpeBuilie (YHKLIMOHATHOCTU y jefiaH efleMeHT Au3ajHa
(Hajuerthe Knacy).

* Big ball of mud - CucteMm 6e3 jacHe CTPYKTYpe.

» Copy and paste programming - Kornvpame 1 u3MeHa Tioctojeher kofa yMecTo Kpeupama
TeHePUYUKOT pelliekha.

Thttp://en.wikipedia.org/wiki/Anti-pattern


http://en.wikipedia.org/wiki/Anti-pattern
http://en.wikipedia.org/wiki/Anti-pattern
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* Not Invented Here (NIH) sindrom - TeHeHI{ja Ka U3MHUIIUbalby TOIIE BO/I€ YMECTO
kopuihera roctojeher, onpo6aHor perermba.

* Premature optimization - OnTuMK30Bame coTBEpa NMpepaHo Ha ymTpb gobpor Au3ajHa
Y (yHKIMOHATHOCTH.

* Dependency hell - TTpobsiemy ca Bep3ujaMa 3aBUCHUX KOMIIOHEHTH U cO(pTBepa.

* * 3a mmpu cimcak BueTH http://en.wikipedia.org/wiki/Anti-pattern

1.3.4 JIuteparypa
» E. Gamma, R. Helm, R. Johnson, and J. M. Vlissides, Design Patterns: Elements of
Reusable Object-Oriented Software, Addison-Wesley Professional, 1994

* M. Grand, Patterns in Java: A Catalog of Reusable Design Patterns Illustrated with UML,
John Wiley & Sons, Inc., vol. 1, 2002

« Anti-pattern®, From Wikipedia, the free encyclopedia

*http://en.wikipedia.org/wiki/Anti-pattern


http://en.wikipedia.org/wiki/Anti-pattern
http://en.wikipedia.org/wiki/Anti-pattern
http://en.wikipedia.org/wiki/Anti-pattern
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Kpeanuonu odpaciu

Cappxaj
2.1 ®dyHaaMeHTa/IHU o0pacu

2.1.1 ®yHaMeHTa/THU 00pacu
+ OO6paciy Koju ce KOPUCTe 3a U3rpafiiby CIOKeHUjux obpasara.

* YecCTo MoJpsKaHH MPOrPaMCKUM je3UKOM.
2.2 Delegation

2.2.1 Delegation
* OmnmTy HaYMH MpoIIMperka QYHKIIMOHATHOCTH Kilace Wir objexTa.

+ KopucrH ce y cutyarujama Kajja HaceljBambe HUje ZOBO/BHO (1eKCUOUIHO, TOCe6HO y
CUTYyalWju Kajia MporpaMcKH je3uk omoryhaea caMo jeJHOCTPYKO HacsieljuBambe.

* JlMHaAMUYKO IpOIIVpee NPU MHCTaHLMpawy Kiace JedrHMCcambeM fleserara.

2.2.2 IIpumep npobiema

—_[[; Person 37
[‘_\ £

CrewMemeber Passenger TicketAgent

CrewMemeberAndTicketAgent PassengerAndTicketAgent

CrewMemeberAndPassenger

CrewMemeberAndPersonAndTicketAgent




2.2 Delegation

2.2.3 IIpumep peiuema

+ persaon 01 0.1 + person
" Person 1
+ person 0.1
CrewMemeber Passenger TicketAgent
Description BN
void doSaomething(){
ﬁérsnn.dnSumethingl{}l
t
2.2.4 CtpyKTypa o0pacria
Delegator + delegate Delegate
0.1
+ delegatar 1
Client




2 KpeayuoHu obpacyu

2.2.5 ITIpumep
interface I {
void f();
void g();
}

class A implements I {

public void f() { System
public void g() { System

}

class B implements I {

public void f() { System
public void g() { System

.out.println("A:
out.println("A:

out.println("B:
.out.println("B:

class C implements I {
// delegation

Ii

public void f() { i.f();
public void g() { i.9()

}

= new A();

// normal attributes

public void toA() { i
public void toB() { i

public class Main {

}

.
= new A(); }
= new B(); }

doing f()"); }
doing g()"); }

doing f()"); }
doing g()"); }

public static void main(String[] args) {
C c = new C();

}
 U3Bop: Wikipedia

2.2.6 Kaga kopucTuru?

c.t();

// output:
c.g();

// output:
c.toB();
c.f();

// output:
c.g();

// output:

A:

A:

o)

e}

doing f()

doing g()

: doing f()

: doing g()

* HacnefjuBame je crariuka Be3a. [TorpebHo je 1a objekar Mera kaacy y BpemMe WU3BpIlia-

Bamba.



2.2 Delegation

* TToTpebHO je CMMY/IMpPATH BUIIIECTPYKO HaceljuBame. [lefierarop Moke UMaTH BHUIIIe
Jlefnerara.

* JKenumo fa HaceiuMo ofpeljeHy Kacy any OHa HUje Mog, HallIoM KOHTPOJIoM. [lenerary-
ja je y Tom ciyuajy 6e36eHH]ja jep HAC INTUTH Of HEKOMIIATUOWTHHX TIPOMeHa HaJjKiace.

2.3 Interface

2.3.1 Interface
* JKenuMo fia yUMHHMO K/IMjeHTa He3aBUCHUM 0f] Kjaca Koje 06e36eljyjy cepBuc Tako f1a
MOYKEMO U3MEHUTH KJlace 6e3 yTHllaja Ha KIHjeHTa.

+ CepaucHe k1ace Beh Hacsel)yjy Heke K/ace a BUIIeCTPYKO Hac/ieljiiBarbe HUje MofIp>KaHo.

2.3.2 CtpyKTypa odpacria

+ service
Client E Servicel
Servicelmpl

10



2 KpeayuoHu obpacyu

2.3.3 IIpumep

»
*.
AddressPanel SREEES Addressl

0.1 + getAddress()

+ setAddress()

+ getCity()

+ setCity()

+ getPostalCode()
+ setPostalCode()

g
1

F.
.

Address

2.3.4 IlIta go6ujamo?
 CepBucHa K/laca MoXke OUTH 3aMerheHa 0e3 yTuIlaja Ha KJTHjeHTa.

» CepBuCHa KJlaca MOXKe UMILJIeMeHTHpaTy BUlLlle uHTep(dejca 1 HaceljuBaTH NPOK3BO/bHY
KJ1acy.

2.4 Interface and Abstract Class

2.4.1 Interface and Abstract Class
* IIpommpeme Interface obpacua.

» JKemMo Jja K/IMjeHTa yYMHUMO He3aBUCHUM O/, XMjepapXxHje Kiaca Koje UMILIEMEeHTUPA)y
CepBHC Ha TakaB HauuH [la MOXKEMO MemaTH Kjace Koje MMIIEMEHTHpajy cepBuc 6e3
yTHULiaja Ha K/IUjeHTa.

* VcroBpeMeHO XenuMo Ja fe(UHUIIEeMO ariCTpaKTHY MMILJIeMeHTallljy cepBrca Tako Ja
KOHKPETHU CEePBUCH MOTY Jia pefilepUHUIITY/A0TyHe 0a3Hy UMILIEMeHTalH]y.

11



2.4 Interface and Abstract Class

2.4.2 CTpyKTypa o0pacria

& e e Servicel
./._.".

Client )]

0.1

Fu
Fmmmmmmm |

I AbstractService

Service1 Service2 Serviced
2.4.3 Ilpumep
javax.swing.table
+dm B
JTable o ﬁ:__.:?TahIeModel
Description h AbstractTableModel
JTable(TableModel dm){
this.dm = dm; ‘T“
}
DefaultTableModel
getColumniMame( ...}
return
this.dm getColumnMName(.. )
}

2.4.4 IlIta podujamo?
+ KoHKpeTaH cepBUC MO)Ke OMTH Ga3vpaH Ha arCTPaKTHOj UMITJIEeMEeHTAIWj! ajii ¥ He Mopa.

[1oBOJBHO je la UMILIeMeHTHpa UHTepdejc cepBuUCa.
» CepBuCHa KJjlaca MOKe UMIUIEMEHTHPATH Bullle HHTepdejca U Mo)ke HacnehyBaTy pou-

3BOJBHY KJIaCy.

12



2 KpeayuoHu obpacyu

 ArmcTrpakTHa K/aca obe3beljyje 6a3nuHy UMIIJIeMeHTalMjy YUMMe Ce pa3B0j HOBUX CepBH-
CHUX K/aca ybp3aga.

2.5 Kpeanuonu obpaciu

2.5.1 Kpeanuonu odpacuu
 ArncTpakiyja ¥ JIoKa/Iv3aliyja porieca MHCTaHIMparma objekara.

* UuHe crCcTeM He3aBUCHUM O[] Ha4MHa Kperpadka U KOMl'[03I/II_];I/Ije 06jeKaTa.

2.5.2 bBa3suuHe ocobuHe
BasnuHe ocobuHe KpealoHnx obpa3saria cy crezehe:

» EHkaricynupajy 3Hame 0 KOHKpPeTHUM KJlacaMa Koje CUCTeM KOPUCTHU.

+ CKpHBajy HauMH Ha KOjH Ce BPIIM MHCTAlMpam-e Kjlaca U KOMIT03ulja objekara.

2.5.3 Karasior KpeanjHoHuX ofpa3ana
[Tpema [1] kpeatnonu obpaciy cy cienehu:

* Factory Method
* Abstract Factory
* Prototype

* Builder

+ Singleton

* E. Gamma, R. Helm, R. Johnson, and J. M. Vlissides, Design Patterns: Elements of
Reusable Object-Oriented Software, Addison-Wesley Professional, 1994

2.6 Factory Method

2.6.1 Factory Method
» JKenumo fa 0BOjUMO K/MjeHTa ofi KOHKpeTHe UMIlieMeHTaluje nytem MHTepdejca.

*» JKenumo fa kujeHT Kperpa o6jekTe Ha TakaB HAuWH /ja “He 3Ha” KOjy KOHKPeTHY Kj1acy
HWHCTaHLIUpa.

13



2.6 Factory Method

2.6.2 CTpyKTypa

+ creator
Client i Creator
;(]7
—x + factoryMethod(): Product
ConcreteCreator1 ConcreteCreator2
+ factoryMethod(): Product + factoryMethod(): Product
II ,Jr'
ufl
ConcreteProduct1 ConcreteProduct2

P_rodu-::t

2.6.3 IIITa godujamo?

» VHCTaHIMpamke KOHKPETHUX objekaTa je jioKaiu3oBaHO. IIporpaMcKy KoJ, HUje jako
CIIPErHyT Ca TUMOM KOHKPETHUX UHCTAHLIU.

+ Knaca Moxe fiefierupaty Kperparme KOHKPeTHHX 00jekaTa Koje KOpUCTH Ha CBOje TO/IK/Ia-
ce unMe ce rocTike Beha (rekcuOUIHOCT.

2.6.4 A mra ryoumo?
* PejlaTUBHO BeJIUKU Opoj Kiaca.

» Caaku HoBH [Ipoun3Bog 3axTeBa HOBOr Kpeartopa.
2.6.5 /lemoncTpanuja oopacna Factory Method na npumepy y JaBu
2.7 Abstract Factory

2.7.1 Abstract Factory
* TIpoumpeme Factory Method obpactia.

» Kpeunpame dhamumje objekaTa CTMUHUX 10 PYHKIWjU KOjy BPIIe Y aTuTUKALWjy TIPY YeMy
KiijeHT (00jekar Koju X KOPUCTH) “He 3Ha” KOHKpeHTe Kiace objekara.

14



2 KpeayuoHu obpacyu

2.7.2 CTpyKTypa

5 Product1implA
Producit L + methodP 11()
A+ methodP11() L.
e e Product1implB
yd + methodP11()
e )
<<yse>>.” 0 <finst>
yd ] Product2implA
5 . Product2 R v S
’/ el + methodP21()
//' L + methodP21() + methodP22()
e + methodP22()
P Eygen> ! ] <£inst=>
T Product2implB
Client + methodP21()
+ methodP22()
o PR ConcreteCreatorA |
ProductCreator
+ productCreator + createProduct1(): Product1
+ createProduct1(): Product! + createProduct2(): Product2
0.1+ createProduct2(). Product2
ey ConcreteCreatorB =~ -

+ createProduct1(): Product1
+ createProduct2(): Product2

2.7.3 IlITa podujamo?
* VHcTaHIMpame (amMuivje KOHKPeTHUX objekara je JIoKaarn30BaHo.

* IIporpamcku KoJ, HUje jako CIIPerHyT ca TUIIOM KOHKPeTHUX UHCTaHLIU.

* IIpomeHa ¢damuiije KOHKPeTHUX MHCTaHLM Moryha je M3MeHOM MpOrpamckor Koja Ha
MECTY T/le Ce MHCTaHIMpa KOHKpeTHa (abprka objekara (Hajuerhe jesHa IMHUja KOja).

* Y oppeljennm ciiyuajeBuma moryha je nguHamHuuka ripomeHa ¢abpuke objekara (HIIp.
Swing PLAF?).

2.7.4 A mta ryoumo?
* PeyaTUBHO BeJIMKU Opoj Kaca.

 Csaku HoBH [Ipou3Boz 3axTeBa HOBY MeToy y cBUM KpeaTtoprma 1 cBaka HOBa hamusidja
TPOM3BO/Ia 3aXTeBa HOBOT KOHKpeTHOT KpeaTopa 1 HOBe KOHKpeTHe TIPOU3BO/Ie.

2.8 Prototype

2.8.1 Prototype
Kpeupame ob6jekTa KonupameM Beh rocrojehe nHcraHle.

3https://en.wikipedia.org/wiki/Pluggable_look_and_feel
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2.8 Prototype

2.8.2 CTpykTypa

Client + protatype -
+ aperation()
011+ clane()
Description &
I/l operacija koja klonira
praototip
void operation(}{ ConcretePrototypeA ConcretePrototypeB
llo.“: pratype clone();
}

2.8.3 IlITa godujamo?
+ EnmumuHuImemo notpely 3a MocTojameM Kpeatop K/laca v lheHUX Hac/leJHUL|a TIPU KOpPH-
mwhemy Factory Method pvi3aju mabnoHa - cMamyje ce 6poj moTpeOHMX Kiaca.

* AKO je MHCTaHIMpame o0jekara TpeBHIle “CKyIo” ca CTaHOBHWIITA MOTPOIILE Tpolie-
COpPCKOT BpeMeHa M MeMopHje, KJIOHUpame Beh KperpaHux objekara Moke [JOBECTH [0
yOp3ama 1 cMamema MoTPolLlkhe MeMopuje.

* Ykonvko HaM TpeOajy nHCTaHIle objekaTa uHje cTame ce pa3/ivKyje o MHULHjaTHOT a/u
je cnmuuHo Beh nocTojehuM jeHOCTaBHU]e je KMoHUpame noctojeher, cmuHor, o6jekra U
M3MeHa NoTpeOHMX aTprbyTa off Kperpama U IyHe MHHUIMjaIr3alyje HoBOr o0jeKTa.

2.8.4 Ha mita Tpe0a 00paTUTH MaXKmby?
» Kionupame ce Hajuerthe peanu3yje T3B. “my00KuUM KorupameM” (eHr. deep copy).

+ JaBuHa clone orepaijyja je peajM30BaHa Kao “TUIMTKO Komupamwe” (eHr. shallow copy).
2.8.5 lemoHcTpanuja odpacua Prototype Ha mpumMepy y JaBu
2.9 Builder

2.9.1 Builder
KoHcTpyKiMja cnoykeHHUX o0jeKaTa Mmo/ieIoM HaIJIeEXKHOCTH Ha OHOTa KO “3Ha” Kako Tpeba
HarpaBUTH CTPYKTYPY CJIOXKeHOT 00jeKTa M OHOra KO “3Ha” Kako Tpeba Kpeupartu Ioje/u-
HauHe JlejIoBe.
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2 KpeayuoHu obpacyu

2.9.2 CTpyKTypa

<<create=>
+ director gleuiiey
Client ;
T Director 0. Builder
+ constructPraduct{in builder: Builder) + buildPart()
Description
canstructProduct(Builder builder){ . X ' .
far 'C_’” abject in structure { ConcreteBuilder1 ConcreteBuilder2
}bwlder.buwldPar‘[(); + getProduct1(): Product1 + getProduct2(): Product2
} i T
<<create>b fecraate>>
& .
Product1 3
Product2

<<yse>>

2.9.3 IlITa godujamo?

Pa3ziBajaMo KOHCTPYKIIMjy CIoKeHOT objekTa (Hajuerthe Composite) ofi leroBe perpe3eH-
Taljije Tako /la UCTU MOCTYIaK MU3rpajitbe MO)Ke pe3y/ToBaTh pas/IMUUTUM perlpe3eHTalu-
jama.

2.9.4 Kaga kopucTuTu?
* AKO je IOTpeOHO YUMHHUTH a/ITOPUTAM 3a KpPeUparme CI0KeHUX objekaTta He3aBUCHUM O/
KOHKPETHUX JIe/IoBa KOjU Caunih-aBajy objekar.

* AKo Tipoliec KOHCTPYKIMje Mopa 00e30eIuTH pa3/iMunTe perpe3eHTaryje objekTa Koju ce
usrpahyje.

2.9.5 Hanomena
IToctoju u apyra Bpcta Builder obpacija e ce o6jekar rpajid y KoparyMa yrnorpebom
nomohHor Builder objekTa.

IIpumep y JaBu:
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2.9 Builder

public class Car {
private String make;
private String model;
private int year;
private String color;
private int horsepower;

private Car(Builder builder) {
this.make = builder.make;
this.model = builder.model;
this.year = builder.year;
this.color = builder.color;
this.horsepower = builder.horsepower;

}

public static class Builder {
private String make;
private String model;
private int year;
private String color;
private int horsepower;

public Builder withMake(String make) {
this.make = make;
return this;

}

public Builder withModel(String model) {
this.model = model;
return this;

public Car build() {
return new Car(this);

}
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2 KpeayuoHu obpacyu

@Override
public String toString() {
return "Car{" +
"make="'" + make + '\'' +
", model="" + model + '\'' +
, year=" + year +
, color="" + color + "\''' +
, horsepower=" + horsepower +
1
}

public static void main(String[] args) {

Car car = new Car.Builder()
.withMake("Toyota")
.withModel("Camry")
.withYear(2020)
.withColor("Blue")
.withHorsepower(200)
Lbuild();

System.out.println(car);

}
Car{make='Toyota', model='Camry', year=2020, color='Blue', horsepower=200}
Moske ce koMObuHOBaTH U ca Typestate obpaciiem?* y Iju/by 60/be KOHTpO/ie MOT'yhyX KOH(H-
rypauyja.
2.10 Singleton

2.10.1 Singleton
* IToTpebHO je ma MOCTOjU caMo jefHa MHCTAHIIA Kace y cuctemy. Ha pumep: logger,
perucrap, jeJMHCTBeHa KOHeKL1ja Ka 0a3u u CII.

® JEAI/IHI/IHHB HWHCTaHIla MOpa ouTH AOCTYyITHAa CBUM KJ'[I/I] €HTHMA.

4https://docs.rust-embedded.org/book/static-guarantees/typestate-programming.html
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2.10 Singleton

2.10.2 CtpyKTypa

Singleton

- instance : Singleton

+ getlnstance() ] Descriptian BN

_ Singlet
ingletan() if (instance==null){

/"‘ﬁiﬂgleton(}peration{] instance = new Singletan();
}

Description [ return instance;

Kaontruktor je privatan -=
moguce instanciranje samo
iZ klase.

2.10.3 IIITa godujamo?
» KoHTpo/iucanu NpUCTyIl jeJUHCTBEHO] UHCTAHLIU.

» HacneljuBame Kiace jeTUHCTBeHe WHCTaHIle U oMoryhaBame pekoH(pUrypaliyje cucreMa
1 y BpeMe W3BpIllaBama (run-time).

* AKo je HakHa/IHO TTOTPeOHO, MOXKe ce 00e30eUTH TIOCTOjambe BUIIIE Off je/iHe UHCTaHIIE.
Ha nipumep, Connection Pool.

2.10.4 HanmomeHna
» Singleton ce faHac cmarpa aHTH-o6pacrem.

 [IBa maBHa passora:

» Singleton je rnobanHu objekar — robaHe Bapujabsie folie yTUUy Ha KBAJUTET J[U3ajHa
Y Ha KOHKYPEHTHOCT Y KOHTEKCTY BUILIEHUTHOT TIPOrpamMupama.

» Singleton ce Temko mock-up-yje (KIUjeHTCKHM KOJI je UBPCTO CIIperHyT ca Singleton
objekToM) I1a je TeCTHpame KoJja KOju ra KOpUCTH BeoMa Telrko. OBaj mpobsieM ce Moxke
petnty Kopuiihewsem Dependency Injection obpacia.

2.11 /IuTeparypa
* E. Gamma, R. Helm, R. Johnson, and J. M. Vlissides, Design Patterns: Elements of
Reusable Object-Oriented Software, Addison-Wesley Professional, 1994

» M. Grand, Patterns in Java: A Catalog of Reusable Design Patterns Illustrated with UML,
John Wiley & Sons, Inc., vol. 1, 2002
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I'naBa 3

CTpyKTypa/iHi o0paciu

Cappxaj
3.1 CrpykTypasinu copTBepCcKH odpacuu

BaBe ce yapyxkuBambeM oOjekara W Kijaca, KopuiiheweM HacieljuBamba, KOMIO3UIHMje U
Jesnerauyje, y Iuby GopMUparma CI0KEHHjUX CTPYKTYypa.

3.2 Adapter

3.2.1 Adapter
* IIpunarofjaBamo KOMMOHEHTY 4vja HaM je (yHKLMOHA/THOCT NOTpeGHA ai HeH UHTep-
dejc He ozroBapa HallluM 3axTeBHMa.

* Hmp. npunarohaBame COTS (Commercial Of-The-Shelf) koMmoHeHTH HallleM CUCTEMY
WM TipuiiarofjaBambe CTapux KOMIIOHEHTH 3aXTeBUMa HOBOT CHCTEMaA.

* Kpeupame KOMIIOHEHTe Tako /ia je Moryhe KOPUCTUTU Y Pa3TMUUTUM, YHarpe[ Hello3Ha-
THM, CLIeHapUjuMa.

* Tlo3Har jom1 u kao Wrapper.
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3.2 Adapter

3.2.2 Ilpumep

+ shape |~
DrawingEditor Shape

TextView
+ text
+ boundingBox() ¢

+ createManipulator()

+ getExtent()

fuhy g

Description

Klasa koja se adaptira

Line TextShape
Description
+ boundingBaox() + boundingBox()
+ createManipulator() + createManipulator() return text.getExtent();
Description
klasa koja vri
adaptaciju
3.2.3 CTpykTypa
+target |0
Client i Target
Adaptee
+ request() + adaptee s
B + specificRequest()
‘ 1
Description
target request ;
g q ! Adapter Description A
+ request() Il konverzija parametara po potrebi
adaptee specificRequest()
I konverzija povratne vrednosti po
potrebi

3.2.4 [IBe Bep3uje

» basupaH Ha knacama u Hacnefugawy — Kaca koja ce ajantupa ce Hacieljyje u kimaca
Hac/le[HULIa UMILJIeMeHTUpa oAroeapajyhu uxatepoejc.

* BasupaH Ha objekiuuma u geneiayuju — OBjeKTy KOju Ce afjariTipa Ce /ieeTupajy Mmo3uBu
o cTpaHe azianTep objekTa.
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3 CiupykiuypanHu obpacyu

3.2.5 HanomeHe
+ KonvuuHa moc/a Kojy azianTep pajy Bapupa o/ 00MuHe KOHBep3Hje rapaMeTrapa U Ha3uBa
MeTo/ia [Io TIO/IPIIIKe 3a MOTITYHO APyrauuju ceT orepariyja.

» N3amemuBu aganrtepu (Pluggable adapters) — Kperpame KOMITIOHEHTe Tako /ia ce yHarpes,
TpeABMIM ajianTanyja objekata ca kojuMa Tpeba Ja capaljyje vako yHaripes 06jeKTH 1
BUXO0BE KJ/lace HUCY Mo3HaTu. [Ipumep TreeDisplay.1

* E. Gamma, R. Helm, R. Johnson, and J. M. Vlissides, Design Patterns: Elements of
Reusable Object-Oriented Software, Addison-Wesley Professional, 1994

3.2.6 Ilpumep - TreeDisplay

TreeAccessorDelegate (Targel)

- - delegate GeltChildren{ TreeDisplay, Node)
TreeDisplay (Client) ™ CreateGraphicNode(TreeDisplay, Node)
SetDelegale{Delegate)

Display()
- DirectoryBrowser (Adapler)

GelChildren(TreeDisplay, Node)
CreateGraphicNode(TreeDisplay, Node)

BuildTree(Node n) Q
|
I
|
i
|
|
|

CreateFile()
delegate->GelChildren(this, n) ™ el
for each child {

AddGraphicNode( )
delegate->CreateGraphicNode(this, child)

)

BuildTree(child)

—-.I FileSystemEntity (Adaptee)

» E. Gamma, R. Helm, R. Johnson, and J. M. Vlissides, Design Patterns: Elements of
Reusable Object-Oriented Software, Addison-Wesley Professional, 1994

3.3 Bridge

3.3.1 Bridge
Pa3ziBajame abcTpakiyje of UMIJIEMEHTALHje Tako /ja Ce MOT'Y He3aBHCHO MemaTH.
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3.3 Bridge

3.3.2 IIpumep npod/iema

Window
XWindow WWindow leonWindow
XleonWindow WiconWindow
3.3.3 IIpumena Bridge o6pacia
Description Description
Apstrakcija je nezavisna Kankretna implementacija
od konkretne tehnologije. je zamenjiva i U run-time-
u.
A\ .
+ impl
Window Windowimpl

+ drawText()

+ drawRect()

+ renderlmage() Description

sy

+ drawLine()

impl.devDrawLine();
impl.devOrawLine();

+ devDrawText()
+ devDrawLine()

leonWindow TransientWindow
+ drawlcon() + drawCloseBox()
/
Description
drawRect();
drawLine...
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3 CiupykiuypanHu obpacyu

3.3.4 CTpyKTtypa

+impl
Abstraction ©
1 Implementation
+ operation() _
Description al c:peratlonlmpl() _
impl.operationimpl() i i
RefinedAbstraction ConcretelmplementationA ConcretelmplementationB
+ operationimpl() + operationimpl()

3.3.5 Kajja kopucuTMTH
+ Kaya xermimo u3behu TpajHO Be3rBambe arnicTpakiiyje U uMiieMeHTaiyje. Ha ipyumep, ako
je moTpebHa U3MeHa UMIUIEMeHTaL{1je Y BpeMe M3BplliaBaba arviKaryje.

* Kagia >kenmumo ia oMoryhuMo He3aBHCHO TPOIIMPEe-e ariCTPakiiyje U UMIUIeEMeHTalyje
KpOo3 HacsieljuBatbe.

+ Kaja umamo ciiokeHe Xujepapxuje Kjiaca Kao ILITO je 1oKa3aHo y IpuMepy.

3.3.6 MucTrannupame KOHKpPeTHe HMILJIEMeHTaLHje
OpyKa 0 MHCTaHLMpamby KOHKPeTHe UMIlIeMeHTallyje:
» KoHcTpyKTOp ancrpakiiyje nmyTeM apameTpa (ako 3Ha 3a CBe UMILIeMeHTaLyje).

*» Jlenerupame Ha/lIeXXHOCTH ApyroM o0jekTy — Bunietn Factory Method - ykonviko je
MOTpeOHO YUMHUTH arCTPaKI[{je HeCBeCHe KOHKPETHUX UMILIEMEeHTalIYja.

3.4 Composite

3.4.1 Composite
» Kommnosuruja objekara y cTpyKType obivka crabsa.

* YHU(OPMHO TpeTHpame MPOCTUX U CJIKEHHUX o0jekara.
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3.4 Composite

3.4.2 CtpyKTypa o0pacria

mmmpnnems

+*
; +operationd () 1
+operation2()
Leaf Composite
+operation? () +operation? () s for cin components{
+operation2() +operation2() c.operation (J;
+add( Component ¢ ) I
+removel Integer index )
+getChilld] Integer index ) : Component

+getChildCourt() © Integer

3.4.3 IIpumep

for s in shapes{
s.drawi);
b
Canvas [ -shapes Shape shapes
el ) - b |draw() for s in shapes{
s.draw();
T T !
Rectangle Line Circle CompositeShape A
+draw() +elraw() +draw() +draw() o

+getChildrenCount() : Integer
+getChille] Integer index ) : Shape
+removel Integer index )

+addl Shape c)

3.4.4 HannomeHa

GOF kmura — MeTo/le 3a MaHUTy/MaLujy child eneMeHTrMa y Component ancTpakTHOj K1acH.

3.4.5 Kajga kopucruru?
* AKO >KesiuTe Jla Kperpare Xujepapxuje objekara THMa 1ieJIMHa-Zeo.

* JKenute ja KJIMjeHT MOXKe Jla UTHOPHIIIE Pa3/vKe W3Mel)y KOMIIO3UTHUX U MTPOCTUX 00je-
Kara ¥ TpeTyupa Ux Ha yHU(opMaH HauvH.
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3 CiupykiuypanHu obpacyu

3.4.6 lemoHcTpanuja oopaca Composite Ha npumepy y JaBu
3.5 Decorator

3.5.1 Decorator

* JlomaBame orOBOPHOCTH 06jeKTy JUHAMUYKU.
+ dnexkcubuiHa anTepHaTHBa 3a Hac/leljBame.

* Ilo cTpykTypu cmvaH Adapter obpacily anu UMa Apyry HaMeHy.

3.5.2 MoTuBanuja

VisualComponent

+draw()
TextView
Fa
BorderedTextView ScrollableTextView

ScrollableBorderedTextView
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3.5 Decorator

decoratedObject draw();

3.5.3 IIpumep
VisualComponent -decoratedObject
+draw()
TextView Decorator
+draw() +draw() = — — — —
BorderDecorator ScrollableDecorator
-borderMicth -scrollPosition
+drawBorder() +zcroll()
super draw(); — T+draw() [= +scrollTol int newPosition )
drawBorder(); +ddraw() o

: BorderDecorator

super.draw();

scroll();

borderWidth="2"

decoratedObject = scrollableTexview

3.5.4 CtpykTypa obpacra

scrollableTextView :
ScrollableDecorator

decoratedObject = textview
scrollPosition="58"

textView : TextView

__|decaratedObject .operation();

Component -decoratedOhject
+operation() i
ConcreteComponent Decorator
+operation() +operation() &= — — — T
ConcreteDecoratorB

ConcreteDecoratorA +addedBehavior()
-addedState +operation() =
+operationt)

28
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3 CiupykiuypanHu obpacyu

3.5.5 IIpumep - React Higher-Order Components (HOCs)

function withLogging(WrappedComponent) {
return function(props) {
console.log('Rendering: ', WrappedComponent.name);
return <WrappedComponent {...props} />;
b
}

const EnhancedButton = withLogging(Button);

3.6 Proxy

3.6.1 Proxy

TTocpenoBame nu3mMeljy 06jeKTa KOju Mpy»ka cepBUC U 00jeKTa KOju KOPUCTH CEPBUC Y LTUIBY
MMIT/IeMeHTallije KOHTPOJIe IPUCTYIIA, TPAHCIIAPeHTHOT TMPUCTYTIA YAa/beHUM 00jeKTHMa,
AQOP TexHUKa U CJ1.

VMniiemeHTalMja Hajuelthe Jesiervipa Mo3uBe MeTo/la 00jeKTy Koju Tpy»ka

KrnujeHT HUje cBeCTaH Jja MOCTOjU TTOCpeAHUK u3Mel)y mera v o0jekra koju 06e36ehjyje
CepBuC.

[To3Hat ¥ 1o, Ha3uBOM Surrogate.

3.6.2 CTpykTypa o0paciia

Client -geryvice EEMIEE O
+operationd ()
+operation2()
7
b R
i bt
Poziva metode Service interfejsa. / %,
Mije "svestan" ko zaista ohraduje
pOZive. = A -
Proxy _dslsgate RealService
+operation? +operationt ()
+operation2() +operation2()

r

&

AN

i radi negto pre delegiranja stvarnom servisu...
N npr. provera prava, kreiranje servisnog objekta itcl.

delegate operationt ();

il radi nesto posle poziva stvarnog servisa.
N npr. oslobadanje zauzetih resursai sl
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3.6 Proxy

3.6.3 Kapa ce kopuctu?

» Oparame CKyTie MHUIIMjanu3aiuje objekra — Buptyennu npokcu (Virtual Proxy) nnu
newu nipokcu (Lazy Proxy).

+ Ilpuctyn ynaseHoM 06jeKTy Kao Jia je jioKanHu (yrnoTpeboM TexHosoruja 3a AucTpuoy-
upane objekte - CORBA, DCOM, RMI u ci1.) — Remote Proxy.

+ TIpoBepa npaBa npuctyta o0jekty — Protective Proxy.

» CuHxpoHM3aIMja MpucTyna (TpoBepaBame /ia M je 0bjeKaTr 3aK/byuaH MPUIUKOM TIPU-
ctyna), bpojame pedepeHiu (smart pointer), umriemenTanyjy AOP TexHuka — Smart
Proxy.

3.6.4 IIpumep - Lazy Proxy

DocumentEditor -graphics EEpncs L)
: +draw()
+getExtent()
A =
o \
r
kN
s

ImageProxy e —

-ﬁ|E".-f‘-.|EI'I‘|E-' _i|'nage ]

) -imagelmpl

extent e

+draw() C

M +drawi)
+getExtent() ©
-loadimage(y’ - . +getExtent()
/ o
N N\
iflimage==null}{ if{image==null}{
return extent; image=load(fileMame);
lelsef 1
return image getExtent(); image .draw(;

i

3.6.5 Copy-On-Write onTumMu3anuja
* TToce6GHa BpCTa Jieker WK BUPTYETHOT TPOKCHja.
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3 CiupykiuypanHu obpacyu

» Ogpyiarame KomvMpama C/IoKeHor objekra (BUeTH Prototype obpa3aly) 3a TpeHyTak Kaja
ce 3aTpakul orepanja Moaudukaryje.

* TToTpebHO Opojame pedepeHIU: CBAKO Kperpame HOBOT TIpokcHja yBehasa 6pojau pede-
PEeHIIM, CBaKO CTBAapHO KOIHpame ILW/BHOT objekTa ymamyje Opojau pedepenuu. Kaga

Opojau pedepentu octade 0 objekar ce Mo)Ke YKJIOHUTH.

3.6.6 JemoHcTpanuja od6pacua Proxy Ha npumepy y JaBu

3.7 JIuteparypa
* M. Grand, Patterns in Java: A Catalog of Reusable Design Patterns Illustrated with UML,
John Wiley &amp; Sons, Inc., vol. 1, 2002

* E. Gamma, R. Helm, R. Johnson, and J. M. Vlissides, Design Patterns: Elements of
Reusable Object-Oriented Software, Addison-Wesley Professional, 1994
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3.7 Jluiuepaitiypa

32



I'maBa 4

OOpacnu noHaimiama

Cappxaj

4.1 O6paciu noHalama
* baBe ce asroput™MHMa U pacIiofie/ioM OArOBOPHOCTH 13Mel)y objekara.

* He gedunuiny camo obpa3ar ctpykType Beh u 06pa3ai] KomyHMKalyje n3mel)y objexara.

4.2 Iterator

4.2.1 Iterator
OwmoryhaBa mpucTyn ejileMeHTHMa KOJIEKIMje CEeKBeHIMjaHO 0e3 OTKpHBamka KOHKDETHE
penpeseHTaLyje KojaeKLyje.

4.2.2 CTpykrypa o6pacua

<<interface>>
Iterator

Aggregate Client

+ first() : Elerment

+ createlterator() : lterator + next() : Element

+ isDone() : Boolean

+ getCurrent() . Element

|
I
|
ConcreteAggregate Concretelterator
: N
I I
L o o o e e e = J

4.2.3 JaBa uMIuieMeHTalyja
Wrtepatop obpa3all je JUPEKTHO MOAP>KaH y jaABUHUM CTaHZAPJHUM OMO/IMOTeKaMa — MHTep-
¢ejcu Iterable<E>u Iterator<E>.
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4.2 Iterator

4.2.4 JaBa umMnjiIeMeHTaIja

<<interface=>> <<interface=>
Iterable<E=> Iterator<e=>
+ hasNext() : boolean
+ next() : E
(it el + removef) . void
!
I
: <<interface>>
! fm====mm=mm==== I3 Collection<E>
! 1
| | <<interface>>
AbstractCollection<E> Listlterator<k>
L 3 + hasPrevious() . boolean
\ . + previous() : E
i <<'EF9£EE§>> + nextindex() : int
- : 1 = < - - + previousindex() . int
AbstractList<E=> X + setfe . E) . void
+ addfe ! E) ! void

ﬁs

ArraylList<E=> Vector<E=>

4.2.5 JaBa umiiemenTanuja - While netrsba

List<Integer> intList = new ArraylList<Integer>();
Iterator<Integer> i = intList.iterator();
while(i.hasNext()){

Integer a = i.next();

System.out.println(a);
}

4.2.6 JaBa ummiemenranuja - ForEach ner/ba

WrepaTopu cy nofp>KaHu AUPeKTHO y JaBa rporpaMckoM je3uky. For-each netsba y jaBu ce
MOyKe KOPUCTUTH 3a OU/Io Koju objekaT Koju uMrieMeHTHpa Iterable<E> uHTepdejc nm
3a jaBa HU30Be.

List<Integer> intlList = new ArraylList<Integer>();
for(Integer i: intList){

System.out.println(i);
}

4.3 Command

4.3.1 Command
 Enkarcynaruja 3axreBa 3a 00pajjoM y Buy objekra.

» Omoryhasa Kpeupame pefoBa 3a 06paay (Queues) Kao ¥ undo omneparyje.
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4 Obpacyu lioHawara

* Tlo3Har u mog Ha3uBuMa Action u Transaction.

4.3.2 CTpykrypa ob6pacia

<<interface==>

Client Invoker - commands Command

, ¥ + execute() : void

I

\ i

] I

1 I

1 I

I !

I 1

] L

: ConcreteCommand

| Receiver -

X - state : int

1 - receiver - iver acti
! +execorent o N receiver.action()
X

[ /N

oo <<creater>_ . _____________ !

4.3.3 Capagma yyecHUKA

| aRecelver : Receiver | | : Cliert
|
|
I
|
|
|
|
|
ﬁ
|
|
|
I

| <<create==>

1: CreateMessage(aRecelver)
\

H e R R e L ,>| aCommand : ConcreteCommand |
I

|

| 2 storeCommand(aCommacdl)

|

|

|

|

}

T

\
\
| _a 3: execute() : void

3

|

4; action() : void

|
|
|
|
|
|
|
|
|
|
|
i
5
"
|

4.3.4 IlITa godujamo?
* Pa3ziBajamo o0jekaT Koju MHUIMpA W3BPIlIaBakke orepaijdja o/ OHora Koju “3Ha” Kako
orepaiyjy Tpeba U3BpLINTH.

» Command objekty cy objexTrt ipBOT pefia. Mory ce TpeTUpaTy Kao U CBY APYTH 00jeKTH.

» KomaHzie ce mory KomrioHoBatH (yriorpebom Composite obpaciia) ¥ hopMUPaTH CITOXKe-
HUje KOMaH/ie — MakKpO KOMaH/e.

+ HoBe KomaH/ie ce JIako [0/ajy — HUje oTpeOHO M3MeHUTH MocTojehe Kiace.
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4.4 Mediator

4.4.1 Mediator

* ObGjekar Koju eHKariCy/iMpa 3Hambe 0 UHTepaKIvju TpyTie objekara.

* Owmoryhasa cnabo crpesame (loose coupling) objekara Tako 1mTo 00jekTH He pedepeH-
LUpajy jelHU Ipyre AUPEKTHO.

4.4.2 CtpyKTypa odpacua

<<interface==> <<interface==>
Mediator Collegue
: |==-==-=-=-=-=- deccenaaa- al
| 1 1
X 1 |
ConcreteMediator ConcreteColleguel ConcreteCollegue2
4.4.3 Tlpumep
DialogDirector Widget
director.widgetChanged(this)
createl coct Sl EDic - director + changed() : void - - -1
+ widgetChanged(w : Widget) : void g :
7 T
FontDialogDirector ClstHox TextField

+ getSelection() : Selection

+ setText(s : Selection) : void

T
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4 Obpacyu lioHawara

4.4.4 Capaama yueCHHKA

aClient : FontDialogDirector b : ListBox tf @ TextField

1: showDialog() : void

1: create'Widgets() : void

: widgetChanged(this:Widget) : wvoid

\
\
\
\
\
\
\
\
\
\ 3: getSelection() : Selection DH
\

‘ 4, setText(s:Selection) : yoid
T

—

4.4.5 IIta podujamo?
+ CrnokeHa MHTepakija objekara je LeHTpa/JM30BaHa — U3MeHa Ce BPILU Hac/leljiBameM
jenHe Kiace.

* OO0jeKTH KojH CTyTIajy Yy MHTepaKLHjy Cy c/1abo CriperHyTH — 00jeKTe U MerjaTop MOXXeMO
MeHaTh He3aBHUCHO.

* JeqHOCTaBHMjY MIPOTOKOJI — Be3e gulle-Ha-8ullle 3aMereHe Be3aMa jegaH-Ha-eullle Koje Cy
JaKIle 3a pa3yMeBame U U3MeHy.

+ Jloruka vHTepakiuje objekara je ofjBojeHa 0J bUXOBOT WHAWBUAYATHOT MOHAIIAmka —
VHepaklyja ce JlakKille aHaau3upa.

* ITpobsieM Koju MOXKe HaCTaTH — MOHOJTUTAH 1 TIPEBUIIe KOMIT/IEKCAH MeIjaTop 00jeKar.
4.5 Memento

4.5.1 Memento
* Be3 HapyIillaBama eHKarcyaiije 6e1exxu v eKCTepHa/In3yje MHTEPHO CTambe 00jeKTa Tako
Jla ce objekar Mo)Ke KaCHHje BPaTUTH Y UJIEHTUYHO CTambe.

* [lo3nar u nog Ha3uBoM Token.
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4.5 Memento

4.5.2 CTpykrypa obpacia

Originator Memento Caretaker
- state : int ___ ==creates> _ _ Y - state : int
+ createMemento() : Memento L1 B + getState() : int
%+ restoreState(m : Memento) : void + setState(s : int) : void

L 1
this.state = m.getState() Iﬁ |return new Memento(state) Iﬁ

4.5.3 Capaama yuecHHKa

: Caretalcer : Originator

[ [
| 1: createMemento() : Memento | <<create=>

_ _L1.1: CreateMessage() >  :Memento

1.2: setState(s:int) : void

2: restoreState(m:Memento) : void

2.1: getState() : int DD|

4.5.4 IlITa po6ujamo?

* OuyBaBaMO eHKarCy/ialLjy — MEMEHTO He OTKpUBa JieTa/be UHTEpHe MMIIIeMeHTaluje
Originator objeKTa MaKo Ce HeroBo CTame UyBa BaH mwera. IIpuctyn Memento 06jekTy je
Moryh camo o crpane Originator objekTa.

* TlojemHocTaB/mbeH au3ajH Originator o6jekTa — KIWjeHTH UyBajy CTarmbe 00jekTa Kpo3
Memento objexar.

* Borpa cKa/mabHIHOCT - YyBame CTama Ce MperyITa KjiujeHTiMa.

» Kopumthewe Memento objekata Moke OWUTH TpPOOIEMaTHYHO YKOJIMKO je CTarbe
Originator-a feduHNCAHO BeTMKOM KOJIMUMHOM MO/|aTaKa.
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4 Obpacyu lioHawara

* Y HeKUM IPOrpaMCKUM je3UL[Ma je TellKO CIIPeYUTH IPUCTYII UHTEePHO] CTPYKTYPU
Memento objekTa off CTpaHe pyrux objekara y CHCTEMY.

4.6 Observer

4.6.1 Observer
* Nedunmuiie mel)y3aBucHOCT 0bjekara Tako Jja Kaja Ce CTambe jefHor 00jekTa IpOMeHH CBU
3aBUCHM 00jeKTH Ce ayTOMaTCKH 0baBelTaBajy.

* ITo3Har u nox HasuBoM Publish-Subscribe.

4.6.2 CTpykrypa ob6pacia

Observable i
- observers <<Interface>>

Observer

+ addObserver(o : Observer) : void
+ deleteObserver(o ; Observer) ; void *
+ notifyObservers() : void

+ update() . void

1
1
| I
| |
: :
ConcreteObservable ConcreteObserverl ConcreteObserver2
o | obhservable + initialize() : void of
+ getStatetipling + update() : void ] :_ -
1
- observable T ! !
___________________ 1 |
1 1
‘observable‘getState() % ‘observable‘addObserver(this) H
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4.6 Observer

4.6.3 Capaama yuecHHKAa

. ConcreteObservable . ConcreteObserverl . ConcreteObserver?

[
| ' 1. addQObserver(this:Observer) : void

|
r 2 addObserver(this:O

server) : void

|
3: hotifyObservers() : void

—_— — — 1D

] 3.1: update() : void

)

3.1.1: getState() : int

|
3.2: update() : void

f 3.2.1: getState() : int

4.6.4 Iloppika y JaBu

» WNurepdejc Observer 1 Kaca Observable y rakety java.util.

» Mexanusam Listener-a y Swing-y npati oBaj obpasail.

4.6.5 IlITa godujamo?
 ArncrpakTHo cripe3ambe Observer u Observable objekara. Observable He 3Ha KOHKpeTHe
Knace Observer objekara Beh KOMyHHIMpa ca HBUMa MyTeM je[HOCTaBHOT UHTepdejca.

* Broadcast ctun komyHukaiyje. Observable jaBrba fa ce mpomeHa goroguna. He mopa ce
HaBOJUTH IprMaJal] rnopyke. CBU 3aMHTepeCcoBaHU OC/IyIIKUBauM he 106MTH HOTH(YIKa-
LIMjy O NPOMEeHH.

* Ykonuko Observable He HaBOAU y TIO3UBY TOPYKe 11ITa je TpoMer-eHo, Observer-u Mmopajy
TO CaMH¥ /Ia UCITUTAjy IUTO MOXKe OUTH “CcKymio”.

4.6.6 HanomeHne
» Ykonuko Observer niocmarpa Builie Observable objekaTa oTpeOHo je uaeHTU(GUKOBATH
objekaT KojH I11a/be MOPYKY O IPOMEHH — CJlakhe pedepeHile Ha 06jeKkaT Kao apryMeHT.

» U3menHa cramwa Observable o6jekTa rpuMKoM 00pazie HoTU(dUKallje MOXKe JJOBECTH /10
OecKoHauHe peKyp3uje.
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4 Obpacyu lioHawara

4.7 State

4.7.1 State

Vi3meHa moHaiama objekra MpUIMKOM TPOMeHe H-erOBOT MHTepHOT cTama. Objekar ce

TIOHAIIIA Kao /a je TPOMEHUO KJ1acy.

4.7.2 CtpyKTypa odpacua

Context

- state

<<interface=>
State

+ request() : void e

1 + handleFirst() ' void
+ handleSecondy() : void

state.handleFirst() ConcreteStateA

ConcreteStateB

ConcreteStateC

state handleSecond() + handleFirst() : void

+ handleSecond() : void

+ handleFirst() . void
+ handleSecondy() : void

+ handleFirst() . void
+ handleSecond() : void

4.7.3 Capaama yueCHHKA

 Context nenervpa orepaiyje 3aBUCHe Off CTamba o0jekry crare (ConcreteStateX).

+ Context MOXXe TIpoc/ieJUTH cebe y 3axXTeBy YKOJIMKO CTame Tpeba /ja My IpUCTyTIa.

» KnujenTtu KopucTe UCK/byurBo Context, Mazia MOT'Y, YKOJIUKO je TTOTpeOHO, TOCTaBUTH

TeKyhe crame.

» OpyKy O TIpeniacKy y HOBO cTame MoKe ZioHeTH Context uiu Tekyhu crare objekar.

4.7.4 Tlpumep

TCPConnection

- state

TCPState

e+ open() : void
| + close() : void
1 + acknowledge() : void

+ open() : void
+ close() : void
+ acknowledge() : void

AN

state.open() TCPEstablished

TCPListen

+ open() : void
+ close() : void
+ aclknowledge() : void

+ open() : void
+ close() : void

+ acknowledge() : void

4.7.5 IlITa godujamo?

+ Jlokanu3auyja koja crenuduyHor 3a ofpeljeHo cTame y jeaHy Kimacy - u3beraBame

BeJIMKUX switch/if-else nckasa.
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4.7 State

 EKCrMLUTaH rpena3ak u3Mel)y crama.

4.7.6 HanomeHe
 [Ipomena crama: Context unu ConcreteStateX?
» Ykosko Memwa ConcreteStateX noTpe6Ho je ga npuctyma Context-y Ipeko uHTepdejca
3a IPOMEHY CTama.

» HeraTuBHO: cTawka MOpajy [ia 3Hajy jeaHa 3a Jpyre.

» Ykonmuko Context Mema CTarmbe — KoJl Moke OHUTH JocTa KoMITIeKCaH Koz, Beher Opoja
CTama.

» Kpeupame u yHuIlITaBame State objekara: jeJHOM MMPU UHULMjaTU3aldjy WK TTPU CBAKOj
IPOMEHU CTamba.

* Oppeljenu rporpamcku je3uiy MoAp>kaBajy oO/IMK JUHaAMUUKOT HacsieljiBamba — MPUPOJ-
Ha MoJipIika 3a State obpa3aij.

4.8 Strategy

4.8.1 Strategy
Hedunncame amunvje anroputaMma v oMmoryhaBarmbe BUX0OBe U3MeHe Oe3 yTuIlaja Ha Kiu-
jeHrTa.

4.8.2 CTpykrypa obpacia

Irlésult = strategy.algorithm(input) j

Client Context
I + doSomething() : wvoid ¢
il =G 8 U T + setStrategy(s : Strategy) : void

1
strategy = new ConcreteStrategyB();

context.setStrategy(strategy); <<interface>>
context.doSomething(); Strategy
+ algorithm(i : Input) : Result
. B 1
ConcreteStrategyA ConcreteStrategyB
+ algorithm(i . Input) : Result + algorithm(i . Input) : Result
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4 Obpacyu lioHawara

4.8.3 IIpumep

StudentsDialog <<interface>=>
ISorter
e+ showDialog() : void ®
: + setSorter(s : [Sorter) : void + sort(c : Collection) : void
.. - pAY
: TN r-——=—-—----- -:— —————————— 1

éfudents = |loadStudents()

BubbleSort

+ sort(c : Collection) : void

|

I

|
sorter.sort(students) :
|
listbox.populate(students) :
|

QuickSort SelectionSort

+ sort(c : Collection) : void + sort(c : Collection) . void

4.8.4 IlITa godujamo?
» HNedunucame dhamunuje anropurama. HacieljuBambe cTpareruja ce Mmoxke KOPUCTUTH 3a
MMIT/IEMeHTalYjy 3ajeHAUKe (PyHKI[MOHATHOCTH ajropyuTama.

* V3meHa moHamama objekra quHaMuuku. HacieljBamemM KOHTEKCT Kjlace MOe ce TIo-
ctuhu u3MeHa (PyHKIIMOHATHOCTH aJlv je OHa CTaTHUUKe MpUpPO/e.

» Enuvunanuja vckasa yciosa (if-else, switch).

* OmoryhaBamo kmujeHTy U360p anroputMa M HeroBux rephopMaHcH (HITP. MambH yTPO-
II1aK MeMOpHje WK Opyke U3BPIIABAILE).

4.9 Template Method

4.9.1 Template Method
» HNeduHncame CTPYKTYype ajJropyuTMa Ipu ueMy ce AeduHucame ogpeljeHUX Kopaka ocTa-
B/ba K/lacama HacjieHHULIaMa.

» CTpyKTypa aAroputMa je HelipoMerHBa ajau ce ofipeljeHH Kopay MOT'Y TIPOMEHUTH.
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4.9 Template Method

4.9.2 CTpykrypa obpacia

AbstractClass

fﬁﬂmitive@peratiom 10);

+ templateMethod() : wvoid Y it L .
+ primitiveQperationl() . void primitiveOperation2();
+ primitiveQOperationZ() : void

ConcreteClass

+ primitiveOperation1() ; void
+ primitiveOperation2() ; void

4.9.3 IIpumep

if ('canOpenDocument(fileName)){ AN
= = throw new CannotOpenDocumentError();
Document Application
e vl * + addDocument(d : Document) : void _ Document doc = createDocument(fileName);
+ open() : void + openDocument(ﬂ\elName : Strmg) ! volq o] - -
+ dose{) : void - docs + createDocument(fileName . String)  void if (doc!=nul){
. doReadf) a0 + canOpenDocument(fileName : String) ‘\/om" addDocument{dac);
+ aboutToOpenDocument(d : Document) . void aboutToOpenDocument(doc);

doc.open();
doc.doRead();

ConcreteDocument ConcreteApplication

+ doRead() : void + createDocument(filelName : String) : void of --- <|r’etum new ConcreteDocument() 5
+ canOpenDocument(fileName : String) . void

+ aboutToOpenDocument(d . Document) : void

4.9.4 IlITa godujamo?
» MoryhHocT feduHrcamka MTHBapUjaHTHUX [Ie/I0Ba aJiITOPYUTMa Y aliCTPAKTHO]j KIacy a
BapHjabUIHKX Jle/ioBa Y MojK/iacaMa — CrpeyaBa ce [JyTuiipambe Koza.

» VuBeproBame KoHTpose — Hollywood principle
Don’t call us, we’ll call you

» HNedunucame T3B. hook oniepaija. Hajuerithe cy mpasHe anmu Mory uMatu JeMHUCAHO
Y CTaH/|ap/iHO TOHalllame. 3a pa3/uKy Of aliCTPaKTHUX orepaluja, hook onepaiyje cy
OMNLIMOHe (He MOpajy ce pefieHHUCATH).
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4 Obpacyu lioHawara

4.10 Visitor

4.10.1 Visitor
+ PaziBajarbe a/ropuTMa of CTPyKType TofilaTaka Hajl KOjUM OTIepHIIIe.

+ Jlokanu3anuja UMIIeMeHTalyje onepalyje Koja ce U3BpIliaBa Ha/J| eleMeHTHMa CI0KeHe
CTPYKTYpe TofaTaka (Hrp. YBOPOBUMa cTaba).

4.10.2 CTpykTypa

<<interface=>
Visitor

Client

+ visit(e . ConcreteElernentd) : void
+ visit{e : ConcreteElementB) . void

ConcreteVisitorl ConcreteVisitor2

+ visit(e . ConcreteElernentd) . void

+ visit(e . ConcreteElement4) : void
+ visit(e  ConcreteElementB) . void

+ visitfe : ConcreteElementB) : void

<<interface>>
Element

ObjectStructure |
[~

+ accept(v : sitor) : void

ConcreteElementA

+ accept{v : Visitor) :void e
+ operationA() : void -

ConcreteElementB

+ accept{v . Vsitor) :void e
+ operationB() : void

v.visit(this)

‘v.visit(this)
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4.10 Visitor

4.10.3 Capagma yuecHUKaA

: ObjectStructure | | : ConcreteElementA | | : ConcreteElementB | : ConcreteVisitorl
|

[ [
| 1: accept(v:Visitor) : void | | |
1.1: visit(e:ConkreteElementA) : void |

| P

‘ 4 1.1.1: OJl)eratiomA() :void

2: accept(v:\l(IsItor) : void
U

I
|
I
I
| 2.1: visit(e:ConcreteElementB) : void P
3; operationB() : void I

T
4.10.4 Ilpumep
<<interface>=> <<interface>>
CarElement CarElementVisitor
+ accept(v : CarElement\isitar) : void + visit(e : Wheel) . void
43 + visit{e : Engine) . void
+ visit(e : Body) . void
jmmm------- q----dbeooe- e i 1 + visitfe : Car) : void
I | I I yAY
Wheel Engine Body Car L ‘
| |
1 T [ ] ! !
bommmmmm oo J,‘ “““““ ! : CarElementDoVisitor CarElementPrintVisitor
1 1
public void accept(CarElementVisitor wisitor){ 1
1

isitor .wvisit(this); n - — =
} visitar MisitRgs public void accept(CarElementVisitor wisitor){
for{CarElement element: this.getElements()){

element.accept(visitor);

visitor wvisit(this);

}

4.10.5 Kaga xopucrutu?
* OGjeKTHa CTPYKTypa Ca/ip)Ky efleMeHTe Pa3/IMuMTHX KJlaca a MoTpebHO je N3BPIIUTH
orepal{jy Koja 3aBHCH 0f] KOHKpeTHe Kyace o0jeKra.

Buiiie pa3nuuuMTHX, HECPOJHUX oOreparyja je moTpeOHO W3BPIIUTUA HAZ, eJleMeHTHMa
CJIOKEeHe CTPYKType a >keiuMo n36ehu “3araljuBame”, cBUX Kaaca uMju 00jeKTH UvHe
CJIO’KeHY CTPYKTYPY, Ca HOBOM MeTOZ0M 3a CBaKy OIlepaLyjy.

» Xujepapxuja Kiaca 00jeKTHe CTPYKTYpe Ce PETKO MeHa JIOK /I0/laBarbe HOBUX OIepariyja
HaJl CTPYKTYPOM MO)Xe OMTU UecTa orepariyja.
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4 Obpacyu lioHawara

4.10.6 Hannomene

* Visitor ipeacraBiba uMriieMeHTalujy Double Dispatch mexanu3sma. [1o3BaHa omnepaiiuja
3aBHCH MCTOBPEMEHO Off TWIa KOHKpeTHOT Visitor objeKkTa Kao W Ofi THUIa KOHKPETHOT
e/leMeHTa CTPYKType Ha/l KOjOM Ce oriepariyja BpIIy.

» CpofgHe oriepaljyje Cy J0KaJI1u30BaHe y jeJHO]j KJIaCH.
4.11 Chain of Responsibility

4.11.1 Chain of Responsibility

V306eraBame jakor cripe3ama o0jeKTa Koju Ilasbe 3axTeB of] objeKkTa Koju BpIIu obpazay
3axTeBa Tako IITO ce 00jeKTH KOju Bplile 00paAy yBe3yjy y JIMCTY U [iaje Ce IIaHCa CBAKOM Y
HU3y fa 06pazay gorahjaj cBe JOK HEKO He OTOBOPH TIO3UTHUBHO Ha 3axTeB (M3BPILU 00pazny).

4.11.2 CTpykTypa

Handler 0.1

Client

+ handleRequest() : void - successor

T

ConcreteHandlerl ConcreteHandler2

+ handleRequest() : void e ¢+ handleReguest() : void

R [ —
|
1

if (.0 q
... handle
} else {
successor.handleRequest();
}
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4.11 Chain of Responsibility

4.11.3 Tlpumep

- handler

HelpHandler

+ handleHelp() : void e

R {hand\er.hand\eHem() %

AN

Application

Widget

Dialog

4.11.4 Kapa kopucturu?

Button

+ showHelp() : void
+ handleHelp() : void e

if can handle {
showHelp();

- -} else {

| handler handleHelp();

|

- }

* Buie oz jeqHor o6jekTa Moyke ja 00pa/iu 3axTeB a oOpaljuBay HUje TI03HAT yHArpe/,.

* JKenmmMmo /ia yryTUMO 3aXTeB jeZJHOM U3 TPpyTie oOjekara a ia He HaBOAUMO KOHKPETHOT
oOpafjiBaua eKCITULMTHO.

* JIucra moryhux obpafjuBaua Mo>ke JMHAMUYKY /la Ce Metha y BpeMe U3BpIllaBamba.

4.11.5 HannomeHe

+ JIBe BpCTe: mpocieljuBame 3axTeBa HU3 JlaHAI] U MOC/e 00pajie WM TpeKu , rnpociehu-

Bakba.

* OO6jekat Koju BpiM 00pa/ly HUje eKCITMLUTHO e()MHHUCAH T1a He TI0CTOjY rapaHIiyja a
he 3axTeB 6uTH 0bpaljeH.

4.12 JIuTeparypa

* E. Gamma, R. Helm, R. Johnson, and J. M. Vlissides, Design Patterns: Elements of
Reusable Object-Oriented Software, Addison-Wesley Professional, 1994

* M. Grand, Patterns in Java: A Catalog of Reusable Design Patterns Illustrated with UML,
John Wiley & Sons, Inc., vol. 1, 2002
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I'naBa 5

MukpocepBHCHH 00paciiu

Cappxaj

5.1 YBog

5.1.1 Mukpocepsucu (Microservices)

CodTBepcke KOMITOHEHTE.
Bruicoka Koxe3wuja, ciaba cripera.

KomyHukaiyja ce o6aB/ba myTeM CTaHJApAHUX TEXHOJOIIKKA He3aBHCHUX IMPOTOKOJA
(aajuenthe HTTP ynorpe6om REST ctumna y3 JSON dopmar nopyka).

Mory OUTH UMITJIEMEHTHPAHU Y Pa3/IMYUTHM TPOTPAMCKHUX je3Ul[MMa U TeXHOJI0ThjaMa.
Manu cy, orpaHAueHOT KOHTeKcTa. He3aBUCHO ce pa3Bujajy u pacropehyjy.

Wmajy jacHo aeduHrcaHe uHTepdejce MyTeM KOjUX KOMYHULIMPA]y.

Unix dunozoduja:

Do one thing and do it well.

5.1.2 ApxuTeKkTypa 0a3supaHa Ha MUKPOCEpBHCHMMA

ADPXUTEKTOHCKU CTHJI TJle Ce aryIMKallyja rpaZii Kao CKyT cjiabo CrperHyTux “manmx”
cepBuca (MUKpocepBuca) Koju capaljyjy.

Bapujanra Service-Oriented Architecture (SOA) anu cepBucH cy “Manu’ U IMPOTOKOJIH 3a
KOMYHUKaLUjy cy jeqHocTaBHU (light-weight).

MuUKpocepBHUCH TIPYXKajy YC/IyTre U/WIA KOPUCTe IpyTre MUKPOCEPBHUCE.

Y 1u/by He3aBHCHe MUTpalifje MUKPOCEpPBHCA Ha HOBe Bep3uje uHTepdejcu ce Bep3uo-
HUpajy ¥ oMoryhaBa ce K/MjeHTHMa /ja KOPUCTe CTape UHTepdejce y rpea3HOM TIepUoY.
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5.1 Ysog

5.1.3 IlpegHOCTH y OAHOCY HA MOHOJIUTHY apXHUTEKTYPy

TuMOBHM MOTy OUTH T€XHOJIOIIKUA XeTePOreHH .
PacniopeljuBame (deployment) ce obaBrpa y ManuMm UHKpeMeHTHMa (fine-grained).

MopaynapHocT, fekoMmno3uLyja. Jlakiie pasymeBamwe, pa3Boj U TeCcTupamwe. OTIOPHOCT Ha
“epo3ujy apxuTeKType”.

Bosba ckamabumHocT. Borpa esactuuHOCT. JIako /10ZiaBamkbe HOBMX MHKPOCEPBHCA T10
norpeow.

bosba oTIIOpHOCT Ha 0TKasze. YKOIMKO jeaH MUKPOCEpPBUC “NajHe” 0CTaTak ariMKaluje
HacTaB/ba /ia pajiu.

Jlakiia Murpaiidja Ha HoBe TexHoJorvje. Moryha rnmocreneHrM 3aMeHamMa MUKPOCepBHCaA.
NuTerpaiyja xeteporeHux 1 “crapux” cucrema (legacy).

KontunyanHa nHTerpanuja u gocrasa (Continuous Integration/Delivery)

5.1.4 MaHe y ogHOCY Ha MOHO/IUTHY apXUTEKTYpy

Buiiie “miokpeTHUX flefioBa”. 3axTeBa 60/be anaTe 3a pacriopeljuBame U Haz30p.
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5 MukpocepsucHu obpacyu

* Texe nebarosame. [lebaroBame 3axreBa rnpaheme 3axTeBa Kpo3 BHIlIe MUKPOCEPBHCa KOjH
Ce M3BpILABajy 4eCTO Ha Pa3JIUUUTUM GU3UUKAM/BUPTYETHUM pauyHapyMa.

 Nopmarau TpoikoBu (overheads) yciiesn KoMyHUKalyje.

* JTofaTHU TPOIIKOBHU Y C/Iyuajy TIOTpebe 3a [ie/beeM Mojaraka.
5.2 O0pacuu 3a paj ca 6a3ama mogaraka

5.2.1 ba3a nogaraka no cepsucy (Database per service)
* Y uusby c1abor cripe3ara CepBrca Mofaly Hajl KOjuMa CEPBUCH OTIEPHIITY Ce UMILJIEMEeH-
THPajy Kao IIpUBAaTHU.

+ JIpyru cepBHCH He MOTY TIPUCTYTIMTH TIOAALIMMa AUPEKTHO Beh camo Kpo3 uHTepdejc
cepBUCa

https://microservices.io/patterns/data/database-per-service.html

Crpykrypa
cloud "knujenTtn" as klijenti
component "CepBuc 3a HapyuuBawe" as servisl
database bazal [

Hapyu6eHnuue
<#FBFB77>| ID | kynay | cTaTyc | ykynHo
| 1234 | 15 | npuxsaheHo | 23,458.00 | |
| 1235 | 3 | y obpanm | 12,223.00 | |

1

servisl --> bazal

servisl -up0)- klijenti

component "CepBuc 3a kynue" as servis2
database baza2 [

Kynuwu

<#FBFB77>| ID | Ha3uB | nuMmuT KpeguTa|
| 15 | A N T |
| 3 | R I |

]

servis2 --> baza2
servis2 -up0)- klijenti
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5.2 Obpacyu 3a pag ca bazama liogaitiaka

g ]

CepBuC 3a HapyuYuBame

g ]
CepBuc 3a Kymnue

T
~ A

Hapynibenuie

Kynun

ID |kyman|cTatyc YKYIIHO
1234| 15 |mpuxBaheno|23,458.00
1235 3 y obpanu 12,223.00

ID |Ha3uB|IUMUT KpeguTq ...
15

w

IIpepnoctu
 Tlogauu cy meo nMruieMeHTaLuje cepBrca.

* VImnnemeHTanyja npuBatHe 6ase ce MOXKe MeHaTH HE3aBHUCHO 0f] OCTaTKa CHCTeMa.

* Moryhe je KOpUCTUTH XeTeporeHe TEXHOJIOTH]e.

Masne

» OtexaHo n3Boljeme TpaHCakija Koje ce 00aB/bajy mu3mel)y mojgaraka pasmmunTux cep-
Buca. Bugetu obpasari Saga.

 Ore)xaHH CJIOKEHH YIUTH KOju 00yXBarajy rofaTke BHIIle cepBrca. Buzjetu obpasarg
CQRS.

Hauunu umnjieMeHTanuje

* Ynotpeba jenHe uHCTaHIle Oa3e 3a CBe cepBuUCe:
» TIpUBaTHe Tabesie 1o CepBUCY,

» TpYBaTHa IlleMa 10 CePBUCY.

* TlocebHa uHCTaHIIa 6a3e 10 CEpPBUCY.
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5.2.2 Jle;bena 6a3a mojaTaka (Shared database)
* Y uwsy nogpiike 3a ACID TpaHcakiije CepBUCH fiefie UCTy 0a3y mojjaTaka ¥ MOry
c71000/THO @ TIPUCTYTIAjy TIoAalMa IPYTHUX CepBHUCa.

https://microservices.io/patterns/data/shared-database.html
Crpyktypa
cloud "knujentn" as klijenti

component "CepBuc 3a HapyuyuBamwe" as servisl
database "JepguHcTBeHa 6aza" {

card narudzbenica [

Hapyu6eHnuue
<#FBFB77>| ID | kynay | cTatyc | ykynHo
| 1234 | 15 | npuxsaheHo | 23,458.00 | |
| 1235 | 3 | y obpaam | 12,223.00 | |
]
card kupci [
Kynum

<#FBFB77>| ID | Ha3us | nuMmuT KpepuTa|
| 15 | A R T |
| 3 | A N T |

]

}

servisl --> narudzbenica

servisl -up0)- klijenti

component "CepBuc 3a kynue" as servis2
servis2 --> kupci

servis2 -up@)- klijenti
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5.2 Obpacyu 3a pag ca bazama liogaitiaka

g ] g ]
CepBHUC 3a HApyuYHMBame CepBucC 3a KyIije

/ \
/ \

/ JeguHcTBeHa 0a3a l

Hapypb6enuue

Kyniu

ID |kymay|crartyc YKYITHO
1234| 15 |mpuxBaheno|23,458.00
1235 3 y obpaau 12,223.00

ID |[Ha3uB|IUMUT Kpeaura ...
15

IIpepnocTn
* JemHOCTaBHUje 3a UMIUIEMEHTALMjy U Orepalujy.

* JenHnocraBuuje TpaHcakije (ACID) u ynutu (arp. moryh JOIN u3smeljy Tabena pa3znu-
YUTUX CEpPBHUCA).

Mamne

+ Jaua cripera u3mel)y cepBuca y Bpeme pa3Boja (HITp. ofpkaBambe meme 6ase Mopa 6uTu
KOOpJMHMCaHO u3Mel)y THMOBa) U y BpeMe U3BpIllaBama (HIP. jeJjaH CepBUC MOXe Ja
3aK/byya Tabemy U Cripeuu pyre cepBuce Jja IPUCTYyIIe).

» CepBucH MOTY Jia Memajy Mmojiatke Apyrux cepsuca. OBo je Moryhe aiMUHUCTPAaTUBHO
perynmcati yKoJavKo 6asa rofpikaea.

 Ucra 6a3a moxxaa Hehe 3a710Bo/bUTH TTOTPeOHE (DYHKIMOHAIHE U He(YHKIIMOHA/THE 0CO-
OviHe 3axTeBaHe 07 CTpaHe HEKUX CepBHCa.

5.3 O6e30eljuBame KOH3UCTEHIIHje

5.3.1 Saga
* Bup auctpubyupaHe TpaHcakiyje. Mame purugHa ofi two-phase commit (2PC).
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* OuyBame KOH3UCTeHLIWje TofiaTaka u3Mel)y cepeuca.

» Kopuctu ce kazja je y ymorpebu Database per service oOpa3sai] 3a MUMITJIEMEHTAIHjy
TpaHcakLyja.

» Hus nokanuux tpaHcakiuja (ACID) Koje objaBom mopyke/norahjaja uHuLMpajy ciegehy
TpaHCaKLUjy y JIaHLly. YKO/IMKO HeKa Of, TPaHCakl1ja He yCIie, U3BpllaBa Ce IMOHUIIITa-
Bame.

/
(7] — 152 Z 7]~ [P

Z oo et dbas
o otsne FEallers aozavu 2

IIpucrynn
+ [IBa mpucTymna y KOOpAWHALIMjU TPaHCaKLHje:
» basupan Ha kopeorpaduju (Choreography) - ociie cBake jioKayiHe TpaHCakiyje obja-
B/byje ce forafjaj Koju MHMLMpa U3BpIIaBakke ciefehe TpaHCaKIMje y HU3Y.

» Basupan Ha opkectpauuju (Orchestration) - opkectparop (rocebaH objekar) je 3aay-
KeH Zia 06aBeCcTH yuecHHUKe Jja 3ar0YHy WM Jia TIOHHILITEe TPAHCAKI[H]Y.

CTpykTypa - Kopeorpaduja

1. CepBuC 3a HapyuHBame MprMa 3axTeB POST /orders Kpeupa HapyLiOMHY y CTamby y
obpagu

2. Tlpocneljyje morahjaj HapyubuHa kpeupaHa

3. CepBuc 3a KyIlIle TIOKyIlIaBa /ia pe3epBuIlie Cpe/icTBa U 00jaBsbyje fgoralaj Koju mpen-
CTaBJba pe3y/ITaT onepanuje: CpeJCcTBa Cy pe3epBUCaHa WU je KPeJuT NpeKopadeH.

4. CepBuC 3a HapyuYHBabe TIPUXBaTa Wik 0/10Mja HapyLIOWHY.
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5.3 Obe3behusarbe KoH3uUcCilieHYlje

doise
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CTpyKTypa - opKecTpanuja
» CepBHC 3a HAPYUMBAKE je OPKeCTPAaTop Tj. 34y KeH je 3a KOOPAUHALH]Y LIeJIOKYITHOT
rpolieca Hapy4JrBama.

TpIMEHS
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IIpegnocTn
 Cnabuja cripera. Mame purusiad CUCTEM.
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 Bo/a ckanabuIHOCT.

Mamne
» Mopa ce max/bUBO MOJIENIOBATH pefiocyie]] orepaiyja 3060r MOTeHIWjaTHOT TIOHUIITaBa-
ba.

+ IllTa paguTH y CUTyal1jy Kajia je orepariyja HeycrielliHa 300r TeXHUUKOT r1pobsiema (HIip.
CepBUC HUje TPEHYTHO J0CTyMaH)?

* Mogen KOH3UCTEHTHOCTH - KOHauHa KoH3ucteHTHOCT (Eventual Consistency) - HeMaMo
rapasije ga he mpourtanu nmojaiy OUTH MpaBo CTawke CUCTeMa Tj. Ja he OGUTH KOH3M-
CTEHTHH.

* BASE cemantuka (Basically-Available, Soft-state, Eventual consistency)
» Basically-Available - nobpa foCTyITHOCT TiofiaTaka anu 6e3 rapaHIiyje Ha KOH3UCTeHT-
HOCT

» Soft-state - oppeljeHa BepoBaTHOha [la 3HaMO CTame jep CUCTEM MOXJA jOIl HUje
KOHBEprupao.

» Eventual consistency - ako ©3MeHUMO CTame rocsie ogpeljeHor BpemeHa n3meHa he 6utn
BU/I/bMBA CBUM KJTHjeHTHUMa.

5.3.2 Event sourcing (ES)
» Kopuctu ce koj apxuTeKType BoheHe forahjajuma (Event-Driven).

* ¥YMecTo UyBdlbd TDEHYTHOT CTalbd €HTHUTETA UyBd Ce HU3 ,qoraf]aja KOjI/I Cy Mebha/In
eHTUTeT.

 Tekyhe cTame ce Mo)e 0OUTH ITPUMEHOM CBUX Joraljaja 0 cazialiiimber TPeHyTKa.

* ITpupogHo ce Kopuctu ca obpaciiem CQRS.
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5.3 Obe3befuearse KoH3UCTeHYUje

CTpyKTypa Koj K/IaCHYHOT MPHUCTyIa
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Crpykrypa Kop ES npucryna
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Hanomene
* Tok poraljaja Tpeba za Oyze jeauHu U3BOp TeKyher crama.

 Ilpepgnoctu:
» PasUYMTH MOJE/TU Ce MOTY M3rpa/IiTy IIPUMEHOM ToKa forafjaja y OygyhHocTtH.

» TIPUPOJHO CaZIP’KU MyHY UCTOPUjy M3MeHa 11To oMoryhaBa peBU3Hjy U KOHTPOJY.

* Mana: HeMoryhHOCT NocTaB/barba yIMTa HaJl, TOKOM forafjaja - 36or Tora ce KOpUCTU y
cuHepruju ca CQRS.

* JlomaTHO MOXKeMO KOpUCTHUTH OpoKepe Tiopyka (message brokers) ymecto 6a3se rozaraka.
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5.4 IlocTraB/bame ynura

5.4.1 API kommno3uruja (API Composition)

* Y cnyuajy yrnorpebe obpaciia Database per service TiocTaB/ba Ce MUATambe Kako UMILIe-
MEHTUPAaTH yIUTe KOjU YAPYXKYjy IofaTKe U3 pasIMuMTUX MUKPOCepBUCaA.

https://microservices.io/patterns/data/api-composition.html

Penreme

» Kpeunpart# cepBUC KOjU TOCTaB/ba M0je/JHauHe YIUTE U 3aTUM KOMOUWHYje TofiaTKe y
MeMopuju U Bpaha jeIHCTBEHH OZTOBOP Ca YAPY’KeHUM MojaLyma.

Crpykrypa

o

! |
Wﬂoémﬁ

N\

/ ¢

ye Ce guc
0y Aé’uc (o1 /u7

IIpepnocTy u MaHe
* IIpegHocTu:
» IlojesHOCTaB/bEE C/I0KEHUX YIIUTA.

» JeHO MecCTO 3a aXXypUparbe CJIOKeHUX YIIUTa.

* Mase:

» Tojegunu ynutu Mory 6uTH Hee()KacHH jep Ce BeMKa KOJTMUKHA TOfaTaka MpeHoCH
TIPEKO MpeXe U yAPY>KYyje y MEMODUjH.

ITpumep
» O6pa3sai; API Gateway yecto pagu API koMmo3uiiyjy.

60


https://microservices.io/patterns/data/api-composition.html

5 MukpocepsucHu obpacyu

5.4.2 CQRS

» Command Query Responsibility Segregation (CQRS) ce KOpPUCTH y CUTyallUju Kaja
uMamo obpacte Database per service u Event sourcing uMIjieMeHTHpaHe 1 XKelrMo /ia
TIOJIP’KUMO YTIUTE KOjU YAPYXKYjY T0/laTKe U3 BUIlle MUKPOCEPBHUCA.

» Ba3supaH Ha u/ieju rofesie 3aXTeBa Ha OHE KOjU MeHajy CTame U OHe KOjU CaMO UUTajy Tj.
HeMajy 6oune edekre. EkBruBaneHTHO ca REST meTo/jama 3a unTame (GET,
HEAD) u u3MeHy ctama (POST, PUT, PATCH...).

» Kpeupame 6a3e Koja je camMo 3a UUTame W KOja Ceé KOHTHHYA/HO axypupa obpajziom
noraljaja Koju ce eMUTYjy TIpU IPOMEHU TI0/laTakKa.

CtpyKTypa - nocedHe 6a3ze
* 3axTeB 3a U3MEHOM Mpou3Boja (1) ymucyje Tekyhe crame y JoKanHy 6a3y (2) u obja-
BJbYyje morahaj (3)

» CepBHuC 3a yruTe, Ha OCHOBY fioraljaja, axxypupa (4) CBOj UHTEPHH MOZeJT ONTTUMU30BaH
3a yIuTe KOju uyBa y JIOKaJaHoj 6asu.

|

@ }@uc 1c

Al |7
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5.4 Iociuasmarse yuuiua

CTpyKTypa - jeAMHCTBeHa 0a3a
* 3axTeB 3a M3MEHOM TMPOM3BO/a (1) yMMCyje TDEHYTHO CTame Yy JIOKaiHy 0a3y (2) u
aXypupa Mojies 3a ynuTe (3) | 3aTuM o0jaBbyje gorahaj (4).

+ CepBucC 3a ynuTe UYnTa aXXKypaH MoJiesi 3a yrure (5).

b
’f/lﬂe*ax@ Cw‘t:/{é /Lu 4/6& C ,tuaa

‘> 1 yu W U

L@

/zfuzq‘ «© //4
@m/s fo; d€Hlq

I

7@«»{ « /faé

50ﬂ4:7u/4 /@
owa?awu‘sogaf/'(//
Seq fUTGEC

* JepgHocTaBHUjU ynuTHU Mogen. bosbe mepdopmance ynuta. [logauu cy Hajuemthe geHop-
MaJIM30BaHU Y LIW/bY NOCTH3akha ONTUMAaTHUX Iep(opMaHCcH.

IIpegnocTu
» HemwuHoBaH Koz yrotpebe obpacua Event sourcing.

 Bosba mofiena HaJ|TIeXXKHOCTH.

Mamue
* YBehaHa C/10’KeHOCT.

» Kammeme y perviukariyju. Konauna konsucreHTHocT (Eventual Consistency).
 lynupambe rogaraka. [Toctoju MoryhHOCT HEKOH3UCTEHIH]e.
5.5 KomyHukanuja

5.5.1 Messaging
» Crame IopyKa je y OCHOBU apXWUTeKType BoljeHe forafjajuma.

* AcuHXpOHa KOMYHHKaIuja, cabo crpe3ame MUKPOCEepBHUCa.
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* ITocpepnuk (message broker), koju Mopa OUTH BHUCOKO JJOCTyTaH, oMoryhasa 6adepora-
e U Iep3UCTeHLHjy NopyKa.

Send/Receive o6pa3aiy

» O6uyHO npe/icTaB/ba KOMyHHKaIM]jy u3Mel)y aBa yuecHuka (point-to-point) ca cietuduy-
HOM HaMeHOM, Hajueliihe U3BpIIIee akijfje HaJ| [IWbHUM CepBHCOM.

* Ogaj 00/uK je KopuitheH TUIMYHO O/ CTPaHe KOMaH/IH.,

* Mopa ce 06e36ea1TH Zia CaMO 1IWJbHHU CEPBUC pearyje Ha MOpyKy.

Cpbue <
Hozt e qzacbu/'e
0N

&

Publish/Subscribe obpa3zaiy
+ KomyHnukanyja “jesad Ha BUIe”.

+ CepBucH 3aMHTepeCOBaHU 3a ofipeljeHe TIOpYyKe ce perucTpyjy (subscribe).
+ CepBucH IpuMajy ropyke 1 06pal)yjy ux y rnapanen pa3nuuuToM Op3uHOM.

* OCHOBa XOPU30HTA/THOT CKa/Tpama.
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5.5 KomyHukayuja
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* VmniiemMeHTHpa ce Kajia je moTpebHa rmoBpaTHa WHGOPMAaIUja, 0OMUYHO MPH UMILIEMEH-
Taluju Send/Receive obpasiia.

Request/Response o6pa3arj

+ ITopyka/KoMaHJa ¥ OZTOBOP Ha KOMaH/y MOTy OUTH KopenupaHH ofpeljeHuM naeHTHDU-
KaTOpPOM.

64



5 MukpocepsucHu obpacyu

&/&@ UuC e
Hay A ke

L

TS
—
a/\Zue e

piszzt uur ety U e
&

5.5.2 Remote Procedure Invocation (RPI)
+ CepBucH uecTo MOpajy TecHUje capajuBatu fia 6u obpaauny ozfpeleHy 3axres.

——

+ TToHeka[ je CHHXpOHM HauWH KOMyHUKalje 6o/bM. Taga kopuctumo RPI.

IIpegnocT
 JegHocraBaH Bu/ KoMyHUKalyje. CHHXpOHA BapujaHTa Request/Response obpasiia.

Mamue

+ Jako TeMIopasHO cripe3ame cepBuca. Mopajy OuTH JOCTYITHA HCTOBPEMEHO.

IIpucrynn
* REST?
» [To6po no3xar npuctyn. OcHOBa KOMyHHKalMje Ha BeOy.

» Hajuemrhe ce kopucTy y KOMOWHALIU]U ca TEKCTyaIHUM TTopykama, Hiip. JSON.

» gRPCS
» PasBujen y I'ymy.

» AkiieHar Ha riephopMaHcama.

Shttps://en.wikipedia.org/wiki/Representational_state_transfer
Shttps://grpc.io/
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5.5 KomyHukayuja

» bunapHe nopyke 6asupane Ha TexHosoruju Protocol Buffers?.

*» Apache Thrift®
» Pa3eujen y dejcOyKy.

» Paznuunty hopMaTy mopyka M TpaHCIIOPTHU MPOTOKOJIH.

5.5.3 API Gateway
* MHcranna knacuynor OO obpactia Facade. CKpriBambe UHTEPHE CIIOKeHOCTH.

 IlocpenHUK 3a CIIO/bHE K/IHjeHTe.

* Crerpjamu3armja obpacija API komriosuiyje 3a eKcTepHe KiavjeHTe. VIHTerpaiyja roga-
TaKa ca BUILIe MMKPOCepBUCa.

* Moyke UMIJIEMeHTHpATH JofaTHe (PYHKI[MOHA/JHOCTH, HIIP. ayTOpPU3aLjy.

Crpykrypa

7https://developers.google.com/protocol-buffers/
8https://thrift.apache.org/
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Bapujanra - Backends for Frontends

* Ilo jeman rejTBej 3a cBaku (pOHTEHI,.

* Cnetjanuzanuja API-ja.

Hamnomena

Je,qHa Tda4dKd OTKda3d. 066368AI/ITI/I BHUCOKY NOCTYITHOCT.

5.6 OTkpuBame cepBHuca

5.6.1 Service Registry

3a pasnuKy of KIaCUUHUX AUCTPUOYyHPaHUX CHCTeMa KO MUKPOCEPBUCHUX apXUTEKTypa
CepBUCH HUCY yBEK Ha UCTOj MPEXXHO] afpecH.

Kako k/ujeHT ca3Haje rjje ce CepBUC Hala3u?

Crelyja/iHA CepPBUC KOjU je yBeK Ha UCTOj JOKALUju U KOju uMa UH(opMaljje o JoKalu-
jaMa CBUX [Ipyrux CepBHUCa.

[JBa npucrymna:
» K/UjeHLCKU - KOZ, KOjer KJIMjeHT CepBUC CaM ITMUTa perucrap,

» cepeepcKU - KOJ| Kojer UMaMo MoCpeJHYKa (pyiiep) KOju TOCTaB/ba MMUTAke PErUCTpY.
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5.6 Otukpuearbe cepguca

CTpyKTypa - K/IHjeHTCKH
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5.7 JIuteparypa

* Hugo Filipe Oliveira Rocha, Practical Event-Driven Microservices Architecture, Apress,
2022.

» Microsoft, Cloud Design Patterns®

shttps://docs.microsoft.com/en-us/azure/architecture/patterns/
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« Chris Richardson, Microservice Architecture'

« Wikipedia, Microservices'"

Ohttps://microservices.io/
https://en.wikipedia.org/wiki/Microservices
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5.7 Jlutuepatuypa
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I'naBa 6

Pa3Boj 0a3upaH Ha KOMIIOHeHTaMa

6.1 Razvoj softvera
In a world of rapidly changing business requirements, custom-made software is often
too late -- too late to be productive before becoming obsolete.

» C. Szyperski, Component Software: Beyond Object-Oriented Programming, Addison-
Wesley Longman Publishing Co., Inc., 2002

6.2 Modularizacija
+ Savladavanje kompleksnosti softvera podelom na manje celine -- Divide and Conquer
princip.

* Moduli treba da imaju visoku koheziju i slabu spregu sa drugim modulima.
6.3 Softverske komponente

* Softverske komponente su izvrSive jedinice koje se nezavisno proizvode, dobavljaju i
instaliraju i koje se mogu komponovati u cilju formiranja funkcionalnog sistema.

* U cilju obezbedivanja kompozicije, komponente moraju da poStuju odredeni komponentni
model i da budu kreirane za odredenu ciljnu platformu.

+ Sistem sastavljen od softverskih komponenti se naziva komponentni softver (component

software).

6.4 Razvoj baziran na komponentama
* Razvoj baziran na komponentama (Component-Based Development - CBD) -- izrada
softvera upotrebom softverskih komponenti.

» Komponentizacija nije nova ideja -- uspe$no se primenjuje u razli¢itim oblastima...

+ ...ali do nedavno nije bilo velikog uspeha u oblasti razvoja softvera.

6.5 Sta je problem sa softverom?
Cesto se tvrdi da je softver previse fleksibilan da bi bilo moguce kreirati komponente -- ovo
ne moZe biti razlog ve¢ viSe znak nezrelosti oblasti.
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6.6 Integracija kao preduslov ponovne iskoristljivosti komponenti
A key issue is that today’s software environments focus on writing new software,
instead of integrating existing software into new systems. In reality, integrating existing
code has become a large part of the work of software developers. Therefore, there is
a need for tools that standardize the integration aspects of software so that reusing
existing components becomes reliable, robust and cheap.

http://www.osgi.org/About/Technology
6.7 Preduslovi uspesne komponentizacije

* Postojanje standarda koji su prakticni i ostvarljivi:
» OSGi

» EJB
» DCOM i ActiveX
» CORBA

* Postojanje trZiSta komponenti:
» Eclipse Marketplace

» Firefox/Chrome prikljucci
» Google Play, Apple App Store i dr.
» Isplativost razvoja: smatra se da komponenta mora bar 3 puta da se iskoristi da bi se njen
razvoj isplatio.
6.8 Vrste softvera prema nacinu dobavljanja
» Namenski izraden softver (Custom made)
+ Standardni softver
6.9 Namenski izraden softver
» MoZe biti u potpunosti prilagoden korisniku.
» Moze koristiti vlasnicka znanja i iskustvo firme za koju se proizvodi.
» Ovim se moZe posti¢i znaCajna prednost na trzistu.

» Razvoj i odrZavanje moZe biti skupo. Interoperabilnost sa drugim sistemima moZe biti
problematicno.

6.10 Standardni softver
» Kupuje se gotov i parametrizuje se da bude dovoljno dobar za posao za koji se koristi.

* Kratko vreme izgradnje -- svodi se na konfiguraciju i prilagodavanje.
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6 Pasgoj 6a3upaH Ha KoMIOHeHIamMa

» Unapredenje, odrZavanje i implementacija interoperabilnosti sa drugim sistemima se
prebacuje na proizvodaca standardnog softvera.

» TeSko moZe biti osnova sticanja prednosti na trZiStu jer i konkurencija moZe kupiti
isti softver.

6.11 Problem sa standardnim softverom
« Cesto zahteva drasti¢nu promenu poslovnih procesa i nac¢ina rada u cilju prilagodavanja
-- primer: uvodenje SAP R/3 u Australijsku poStu.

+ Izmenu procesa bi trebalo raditi u skladu sa izmenom poslovnog okruZenja a ne u cilju
prilagodavanja predvidenom nacinu rada softvera.

6.12 Komponentni softver -- hibridni pristup

» Namenski izraditi komponente u domenu ekspertize.

* Kupiti standardne komponente za ostale domene.

* Primer: kupovina GUI komponenti, komponenti za rad sa XML datotekama, bazama i sl.

» Dobijamo prednost na trzistu jer u svom domenu radimo posao na nacin na koji Zelimo ali
istovremeno ubrzavamo razvoj upotrebom standardnih, robusnih komponenti u domenima
koji nisu od presudnog znacaja za na$ poslovni domen.

6.13 Evolutivni razvoj

» Za razliku od monolitnih reSenja gde imamo periodi¢nu zamenu sistema novim
(revolutivni pristup) kod komponentnog razvoja unapredenje sistema moZemo raditi
evolutivno kroz nezavisno unapredenje komponenti.

* Imamo niz ¢eS¢ih manjih promena umesto redih velikih promena koje menjaju sistem
iz korena.

6.14 Univerzalne komponente?
* ... ne postoje.

+ Komponente se prave za odredenu ciljnu platformu i moraju poStovati odredeni
komponentni model.

*» Takode, moramo unapred imati svest o korisnicima komponente koju razvijamo odnosno
njihovim ocekivanjima.
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6.15 Apstraktna arhitektura softvera baziranog na komponentama
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6.16 Platforma
* Obezbeduje infrastrukturu u koju se ugraduju komponente

* PruZa skup bazicnih servisa koje komponente mogu da koriste
6.17 Servisi
* Predstavlja

skup funkcionalnosti koje odredena komponenta pruza drugim
komponentama i ¢ije koriS¢enje je definisano ugovorom, koji propisuje nacin upotrebe
(npr. interfejsi i protokoli), i ograni¢eno politikom upotrebe servisa

* Platforma mora imati propisane mehanizme za objavljivanje i pronalaZenje servisa
6.18 Konzumenti i pruzaoci servisa

+ U komponentnom softveru svaka komponenta mozZe biti u ulozi pruzaoca i/ili konzumenta
servisa.

+ Razlicite tehnike pronalaZenja i povezivanja servisa
6.19 Literatura

* C. Szyperski, Component Software: Beyond Object-Oriented Programming, Addison-
Wesley Longman Publishing Co., Inc., 2002
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I'maBa 7

Kpenpame KomrnoHeHTH y IlajToHy

Sadrzaj

7.1 MoTuBaigja
* TlakeT >xenu Aa OMOFYhI/I KOMaHAy KOja Ce MOXKe IM03BaTHu Cd TepMHKHAJIA.

+ [lakeT >xenu fa omoryhu rokperamwe GUI anukaiyje.

* Tlaker >kenu fa oMoryhu ripusiarohjaBatbe cBoje yHKIIMOHATHOCTH YIIOTPeOOM MPHUKIBY-
yaka (plugins).

7.2 KoH30/1He cKpUnTe

7.2.1 OpraHu3anuja npojekra

project root directory

— pyproject.toml # and/or setup.cfg, setup.py
L— src

L— timmins

F— init .py

I_---

Y init  .py:

def hello world():
print("Hello world")

7.2.2 TlokpeTtame Kao MOyl
Y src/timmins/_ main_ .py:

from . import hello _world

if name == "' main_ ':
hello world()

Capa je moryhe nokpeHyTH QyHKLUMjy ca TepMUHa/Ia Ha ciiefiehy HauuH:

$ python -m timmins
Hello world

7.2.3 IIpeko eKCTeH3UOHe TauKe
Y pyproject.toml:
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7.2 KoH30/He ckpuliilie

[project.scripts]
hello-world = "timmins:hello world"

Cazia MO)KeMO CKPUIITY JUPEKTHO I103BaTu:

$ hello-world
Hello world

7.2.4 Vcto Tako Mmoxxemo perucrposaru u GUI ckpunty
[project.qui-scripts]
hello-world = "timmins:hello _world"

7.2.5 T'eHepruKo penieme

* Perucrpanyja kou3omHux U GUI CKpUITTH Mpe/iCTaB/ba CIielfjaaHy yrnoTpedy omiTer
MexaHH3Ma 3a [pOoLIYpere KOju HasuBaMo IIpuk/byuHe iauke.

7.3 [Ipuk/byuHe Tauke (Entry Points)
* OmiuTy HaYMH Npolvpena GyHKLMOHATHOCTH MakKeTa.
» Tun meTanozarka Koju rakeTu Mory Jja perucTpyjy.

» [pyru naketu MOry AUHaAMUUKU /1a OTKPUjY U UCUUTA]Yy OBe MeTarlofarke.
7.3.1 Opranu3anuja npojeKra
Kpehemo og ucre opranusaiyje rnpojekra.

project root directory

— pyproject.toml # and/or setup.cfg, setup.py
L— src

L— timmins

— init  .py
I_ L

Y init  .py:

def hello world():
print("Hello world")

7.3.2 IlocTaBKa 1poosiemMa

» JKenumo pa omoryhumo npusiaroljeH nprkas OCHOBHOT CTPHHTaA.
+ [IpunarohjaBame MOTy /a ypajzie APYTH MaKeTH.
Ha npumep rcnuc Moxke OUTH MpOMeweH Ha ciefehy HauMH:
Il Hello world !!!

7.3.3 IIpBu Kopak
PaszBajame rpukasa Ha JBe (QyHKLHje:
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7 Kpeupare komiloHeHiiu y IlajitioHy

def display(text):
print(text)

def hello world():
display('Hello world')

7.3.4 OTKpuBame NpUK/byyaka U MogupukoBaHe display QpyHKIHje

from importlib.metadata import entry points
display eps = entry points(group="'timmins.display")

[TpuK/byuHe Tayke MMajy Ha3uB, TPYIy U BpeJHOCT (arpubyTu name, group, value):

(
EntryPoint(name='excl', value='timmins plugin fancy:excl display',
group="'timmins.display'),

]

)

7.3.5 YuuTaBame 00jeKTa peruCTpOBaHOr Y NPUK/bYUHO] TAUKH
display = display eps[0].load()

ITorpebHO je meduHMCATH TIOHAIIAKE Y C/y4ajy [la He TOCTOjU TIAKeT KOjU PETUCTpyje
(yHKIHjy ¥ TIPUK/bYHO] TaUKH:

from importlib.metadata import entry points
display eps = entry points(group='timmins.display"')
try:
display = display eps[0].load()
except IndexError:
def display(text):
print(text)

def hello world():
display('Hello world")

7.3.6 Perucrpanuja npuaroljene display ¢yHkuuje
timmins-plugin-fancy

— pyproject.toml # and/or setup.cfg, setup.py
L— src

L— timmins plugin fancy
L—  init .py

Y src/timmins plugin fancy/ init .py:

def excl display(text):
print('!ttt, text, "!H1")

pyproject.toml
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7.3 IpuksmyuHe tauke (Entry Points)

# Note the quotes around timmins.display in order to escape the dot .
[project.entry-points."timmins.display"]
excl = "timmins plugin_fancy:excl display"”

Cazla MO)KeMO BU/IETH [IejCTBO TIPUK/byUKa YKOJIMKO je MakeT WHCTaMpaH:

>>> from timmins import hello world

>>> hello world()
111 Hello world !'!!

Y caydajy ga nakeT timmins plugin fancy Huje MHCTa/MpaH MOHAIlake je MoApasyMe-
BaHO:

>>> from timmins import hello world

>>> hello world()
Hello world

7.3.7 Perncrpanuja Buile NpUK/by4yaKa 1moj| iCTOM rpynom
 JKenumo fa UMaMo BULLIe pa3/IMUMTUX HauWHa UCIIUCA:
def excl display(text):

print('!ttt, text, "I

def lined display(text):

printz".join(['-' for in textl]))
print(text)
print(''.join(["'-" for _ in text]))

pyproject.toml

[project.entry-points."timmins.display"]
excl = "timmins plugin_ fancy:excl display"
lined = "timmins plugin_ fancy:lined display"

Cazia MokeMo y 6a3HOM TIaKeTy ypaJiTH HeILTO IOMyT OBora:

display eps = entry points(group='timmins.display")
try:
display = display eps['lined'].load()
except KeyError:
# if the 'lined' display is not available, use something else

Wy moxxkeMo YUHTAaTHU CBe IMPUK/bYUKe:
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7 Kpeupare komiloHeHiiu y IlajitioHy

display eps = entry points(group='timmins.display"')
for ep in display_eps:

display = ep.load()

# do something with display

7.4 JInTeparypa
« Setuptools Entry Points"

« Creating and discovering plugins®

Phttps://setuptools.pypa.io/en/latest/userguide/entry_point.html
Bhttps://packaging.python.org/en/latest/guides/creating-and-discovering-plugins/
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