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Co to je?

Design pattern:

Repeatable solution to a commonly occurring problem in software
design.

@ Tak by sme mali znovupouzit vhodny kus kédu....

@ Design patterny s skér konceptuélne - ide o struktdru tried.
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Znovupouzitelne riesenia pre design

Vytvéraja terminolégiu, ktord ulahéuje komunikaciu o dizajne.
Zname rieenie je [ah3ie pochopitelné.

InSpiracia pre situacie, ktoré nie si pokryté design patternami.
Hovoria o slabinach programovacich jazykov.

Bezné design patterny prenikaju do programovacich jazykov.
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Duck-typing jazyky potrebuja ovela menej elementov na
dosiahnutie rovnakého ciela, avsak niektoré elementy, aj ked
nie st v programe priamo definované (napr. interfacy) sa
délezité z konceptuélneho hladiska.
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Priklad - dekorator

Decorator pattern
o Ciel: Pridavat dynamicky zodpovednosti objektu
@ Da sa to vyrieSit mnohymi inymi spésobmi, ale
e Vysledny dizajn moze byt horsi.
o Vysledny dizajn bude tazsie odkomunikovatelny a
pochopitelny.
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https://sourcemaking.com/design_patterns/decorator

Delenie

Delenie:
o Creational
@ Structural
@ Behavioral
Mame ale aj
e Concurrency patterns
@ Domain-specific patterns
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Creational design patterns

e Factory method - metéda (moze byt aj staticka nie
konstruktor) triedy, ktora vracia nové instancie nejakej triedy.

e Volana metéda moze za roznych okolnosti vratit inStancie
roznych tried.

e Volajici nemusi vediet presnd triedu vratenej instancie.

o Factory method moze existovat vo viacerych verzidch a moze
byt “injectnutd” (je implementovanych viacero tried
implementujacich rovnaka factory metédu s réznymi
vysledkami).

@ Abstract factory - abstraktna trieda obsahuje niekolko
stvisiacich factory metéd.

e Spravidla existuje viac implementacii tiedy.
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Factory method - Priklad

o Graf moéze mat sparse alebo dense reprezentaciu

o Ako napisat funkciu, ktord vytvara grafy, ale nechce vediet, &i
zelana reprezentacia je sparse alebo dense?

o Graph - interface (obsahuje napriklad addVertex(...),
addEdge(...))

o SparseGraph - implementuje Graph, DenseGraph -
implementuje Graph

o GraphFactory - interface obsahyje metodu getEmptyGraph()

o SparseGraphFactory a DenseGraphFactory implementuji
GraphFactory

o Parametrom funkcie bude objekt typu GraphFactory.

e Funkcia si pomocou GraphFactory.getEmptyGraph() vytvori
spravny typ grafy a pomocou metéd interfacu Graph vykona
potrebne zmeny.
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Creational design patterns

@ Builder - Objekt, ktory postupne pocas viacerych krokov
vytvara novy objekt.

o Ak je proces tvorby objektu komplexny existuja v tried de facto
dve sady metéd, na vytvorenie objektu a na pouzivanie objektu
(porusuje SRP, musime objekt najprv vytvorit az potom s nim
pracovat)

e Pocas tvorby objektu moze byt na uchovanie objektu vhodna
ind datova Struktdra

@ Priklad: StringBuilder
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Builder priklad

Graph ma met6dy addEdge() a removeEdge()

Chceme vlozit do hrany vrchol.

Mézeme odstranit hranu a pridat novu to ale:

e Zbytocne posiva zoznamy susednych hran
e Meni poradie hran

Riesenim je GraphBuilder ktory nemusi byt vzdy konzistentny
(hrana nemusi mat aj druh( stranu)
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Creational design patterns

@ Object pool - Namiesto vytvorenia triedy pouzivame “vratené
instancie tried”.
e UzitocCné, ak je instanciu triedy tazké vyrobit
o ThreadPool, ConnectionPool
o Prototyp - Novy objekt vytvarame kopirovanim fixného
objektu - prototypu.
e Singleton - Trieda, ktord méze mat iba jednu instanciu.
°.
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Structural patterns
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Decorator
Composite - Stromova Struktira zlozenych objektov.
Fasada - Trieda, ktora reprezentuje cely podsystém.

Adaptér - Trieda na upravenie interfacu triedy.
Proxy - Objekt reprezentujici iny objekt.
o Access proxy, remote proxy, virtual proxy, ...

Flyweight - Rozdelime triedu na Cast spolocni pre viacero
instancii a na Cast Specificka pre instanciu.
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Behavioural patterns

o lterator

@ Observer - Notifikovat objekty o zmenach.

o Strategy - Enkapsulacia algoritmu v triede.

o Template method - metéda v abstraktne] triede pouzivajica
abstraktné metddy.

@ Null object

@ Memento - Uchova a obnovi stav objektu

@ Visitor - Reprezentuje operaciu, ktord sa ma vykonat na
prvkoch objektovej struktiry. Vizitor umoziuje definovat novi
operaciu bez zmeny tried nad ktorymi pracuje.
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Code smells

Code smell is

"a code smell is a surface indication that usually corresponds to a
deeper problem in the system" - - M.Fowler - -

e Code smell nie je bug.

@ Méze indikovat technical debt.

Refaktorizacia zdrojového kédu je proces restrukturalizacie
existujiceho kédu bez zmeny externého spravania.
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Software entrophy

Ivar Jacobson et al.:

The second law of thermodynamics, in principle, states that a
closed system’s disorder cannot be reduced, it can only remain
unchanged or increase. A measure of this disorder is entropy. This
law also seems plausible for software systems; as a system is
modified, its disorder, or entropy, tends to increase. This is known
as software entropy.

M.M.Lehman, L.A.Belady:

@ A computer program that is used will be modified

@ When a program is modified, its complexity will increase,
provided that one does not actively work against this.
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Incorporating refactoring into software development process

o Refaktorizacia by mala byt pravidelnou sti¢astou prac na
programe

Priklad: Test-driven development

O Pridaj test

@ Spusti testy aby si sa presvedcil, ¢i zlyhali

© Napis kéd

@ Spusti testy aby si sa presvedil, i presli

O Refaktoruj kod

@ Spusti testy aby si sa presvedil, ¢i presli
Vsimnite si striktné oddelenie pridavania funkcionality a
refaktorovania.
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Code smells - priklady

Code smells - sourcemakong
@ DIha trieda
e Vela argumentov metédy
e Switch statement
e Parallel inheritance hierarchies
o Opakovany kod
e Vela komentarov (ktoré vyzeraju uzitoéne a potrebne)
o
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https://sourcemaking.com/refactoring/smells

Refactorizacie - priklady

Code smells - sourcemakong
@ Decompose complex conditional
Extract Method
Extract Variable
Replace Nested Conditional with Guard Clauses
Introduce Parameter Object

o
o
o
o
o Form Template Method
o
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https://sourcemaking.com/refactoring/smells
https://sourcemaking.com/refactoring/decompose-conditional
https://sourcemaking.com/refactoring/extract-method
https://sourcemaking.com/refactoring/extract-variable
https://sourcemaking.com/refactoring/replace-nested-conditional-with-guard-clauses
https://sourcemaking.com/refactoring/introduce-parameter-object
https://sourcemaking.com/refactoring/form-template-method

o Class diagrams - abstract, signatary atribatov/metéd, static

@ Sequence diagrams main elements
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https://www.uml-diagrams.org/class-reference.html
https://www.uml-diagrams.org/sequence-diagrams.html

@ Sourcemaking

@ oodesign.com
o Wiki
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https://sourcemaking.com/design_patterns
http://www.oodesign.com/
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