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Schematicky pohled

(Software System) Architecture
o Struktura
o Dokumentace této struktury

Zakladni typy architektury )

o Software architecture

o Business (process) architecture
— obchodni strategie, fizeni, organizace, obchodni procesy

o Information technology (system) architecture
— HW a SW infrastruktura nutna pro chod organizace

o Information architecture
— organizace a sprava dat (MDM, BI, DWH, ...)

Role a vyznam architektury
o ha projektu?
o Vv podniku?

—

Enterprise
architecture
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Architektura vs. Design

Software architecture
o Realizace nefunkénich pozadavku
o Strategicky design

— Programovaci paradigmata, architektonické styly,
principy, standardy, ...

Software design
o Realizace funkénich pozadavku
o Takticky design
— Design patterns, programovaci idiomy, refaktoring, .
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Architecture

LArchitecture is about the important stuff. Whatever that is ..."
Martin Fowler, Who needs an Architect ?




Softwarovy proces =
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LL
PROJECT MANAGEMENT / QUALITY ASSURANCE / DOCUMENTATION / CONFIGURATION MANAGEMENT / RELEASE MANAGEMENT / DEVOPS 8
Time an
4 »
LCO LCA I0C

Stages Inception | Elaboration]  Construction Transition

4

Process Activities

Requirements Caplure | _oe IR

Analysis & Design / T~
Activities & _ Implementation _r/f_ _\I‘M-\_n_._ '
Representative Test 1 |
Amounts N e | i
Supporting Activities
Management B N B N PR IS

Environment e

Deployment e BN

prefiminary iter.liter. iter | iter. |iter. iter. | Iter.
iterationis) ¥ o#1 1 o#2 #n Lgn+l Hn+2 ¥ #m #mn+1

' lterations
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Dokumentace architektury -
Z
End-user Programmers LL
Functionality Software management 8
al
Logical View Development
View
1 ScenariB l
Process View Physical View
Integrators System engineers
Performance Topology
Scalability Communications

Figure 1 — The “4+1” view model




Softwarova architektura dle IEEE 1471

Functional / logic view

Code / module view

Development / structural view
Concurrency / process/thread view
Physical / deployment view

User action / feedback view

Data view
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Vliv kontextu na architekturu

databazovy systém / subsystém
web systém / subsystém

(tlusty) klient systém / subsystém
OO systém / subsystéem

data warehouse systém
integracni systém / subsystém
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Odbocka - Enterprise architektura

o Architektura na urovni celé spoleCnosti (organizace).

— Enterprise architecture zahrnuje popis cilu organizace, zpUsobu jak jsou tyto
cile dosahovany pomoci podnikovych procesu a zpusobd, jak mohou tyto
procesy byt pOde‘r'eny teChnOIOgiemi (A Better Path to Enterprise Architectures, Roger Sessions)

o Proc€ je potfeba?
— Velké spoleCnosti maji tisice aplikaci => tézké udrzet poradek
o Archimate
— Business vrstva — produkty a sluzby zakaznikim
— Aplikacni vrstva — aplikace (aplikaCni komponenty)
— Technologicka vrstva — infrastruktura (Node, Device, System Software, ...)

— Priklad: https://www.msk.cz/cz/verejna sprava/korporatni-architekiura-
moravskoslezskeho-kraje-83244/
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https://www.msk.cz/cz/verejna_sprava/korporatni-architektura-moravskoslezskeho-kraje-83244/




Architektura vs. navrh vs. implementace

Navrh v kostce:
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Architecture

Da se ukol ano
vyresit jednim
pfikazem v
koédu?

\ 4
Dekomponuj na
o nékolik jednodusSich € Hotovo
ukoltd

Implementation




Kontrakt
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Kontrakt

class@ MyBaseClassxXdmplements MyIn@{
<ﬁﬂ§i§g:static final int THE;EEEEEE:t 42;

Grotectedmyclas{())q

System.out.printLn(“Hello World!");
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¥

@@ @@m rrayList<Objectd input)

<Throws IOExceptiom{

return myHandleStuff(input);
}

r‘r‘ayLlst<Str‘1ng handleStuff
Ar‘rayLlst<O@ 1nput)@ IOEXC@




Navrh v kostce — lépe
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\ 2
> Definuj kontrakt

Je jasné, jak ano
kontrakt
naplnit?
\ 4
Dekomponuj na
nékolik <€ Hotovo
jednodussich ukolu




Zaklady dobrého (OOP) navrhu =
Z
LL
> Decomposition P vl 8
> Abstraction & 2}

> High cohesion
» Loose coupling

» Encapsulation




Cohesion (soudrznost) =
<
O
Service Service2 Y
al
+ overHeslo () : boolean + vytvorUzivatele () : void
+ tiskniFakturu () : void + tiskniObjednavku () : void

VS.

UserService PrintService
+ overHeslo () - boolean + tiskniFakturu () . void
+ vytvorUzivatele () : void + tiskniObjednavku () : void




Coupling (provazanost)

Service

Service?

UserService

PrintSemvice

+ overHedo () :boolean
+ tiskniFakuru () :void

+ wvytvorUzivatele {} - void
+ tiskniObjednaviu () :void

User Database

Printer

+ overHedo () “boolean
+ wytvorUzivatele [} :void

+ tiskniFakturu () Svoid
+ tiskniObjednavhu ()} :void

User Database?2

Printer2
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Loose coupling

»  Cil: Modul (tfida, ...) ma co nejméné zaviset na svém okoli
> Vyhody:

— Odolnost proti zménam okoli

— SnazSi pochopeni

— Znovupouzitelnost
— Testovatelnost
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» Pozor na skryté vazby

— Casové
— Souslednost udalosti
/**

X

* Pozor! Tato metoda musi byt volana az po metodeé ..

*/




Encapsulation

»  Cil:
— Znemoznit okoli zaviset na mych implementacnich detailech
— Ochranit vnitfni stav pred vnéjSimi zasahy
Vyhody:
— Omezeni dopadu zmeén na okoli (,Encapsulate what changes®)

— ShnazSi testovani a verifikace
— SnazSi debugging
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» Interfaces

— Ultimatni podoba zapouzdfeni — implementacéni detaily tu vibec nejsou
— Jasné definuji kontrakt a oddéluji ho od implementacénich detailt

v

Gettery a Settery




Co zbylo z OOP?

» Encapsulation
— Rozhodné

> Polymorphism
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— Ano, ale omezeny Casto na interface inheritance
» Inheritance

— Prefer composition over inheritance
— Implementation inheritance” povazovana za nevhodnou

(2

... As a result, the Timestamp.equals(Object) method is not symmetric with respect to the
java.util. Date.equals(Object) method ...

dokumentace java.sql.Timestamp (extends java.util.Date): \

Due to the differences between the Timestamp class and the java.util. Date class mentioned
above, it is recommended that code not view Timestamp values generically as an instance of
java.util. Date. The inheritance relationship between Timestamp and java.util.Date really
\denotes implementation inheritance, and not type inheritance. /




Technical debt

o Volba snadného reseni namisto koncepcCniho reseni
— Casto pod tlakem na termin. Snaha rychle ,n&co“ dodat
o = naklady (pracnost), které bude tfeba v budoucnu vynalozit (pokud
budeme chtit mit systém bez problému udrzovatelny)
o Existuji nastroje, které zméfi na urovni kodu -
https://docs.sonarqube.org/display/SONARQUBES2/Technical+Debt
— Toto samoziejmé nezahrnuje Spatna architektonicka rozhodnuti.
o Typické problémy:
— Tightly-coupled components
— Zanedbany refactoring
— Nedostatecné pokryti testy
— Nedostate€né znalosti (zejména bezpecnost, paralelismus, ...)
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https://docs.sonarqube.org/display/SONARQUBE52/Technical+Debt

Technical debt
Bezhlavy, Rozumny, &
Reckless lehkovazny proziravy Prudent
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“We don’t have time “We must ship now

b
£
9 for design” and deal with
A% consequences”
P [a
mysiny,
zameérny
Nechtény,
neumysiny

)

Inadvertent

“Now we know how we
should have done it”

\ Typicky projev

zkusenosti ziskanych
realizaci projektu

“What's Layering?”

Vice informaci na http://martinfowler.com/bliki/TechnicalDebtQuadrant.himl



http://martinfowler.com/bliki/TechnicalDebtQuadrant.html

Design patterns

Katalog
o zakladni GOF navrhové vzory
o prakticky nekoneCné kombinace a variace
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Vyznam

o znovupouzitelnost

o spolecny jazyk 6'1
o ... N\

(3
Pozor , \QQ
o na pocatec¢ni nadSeni ’ 10
o na nadbyteéné uzivani patterns N
— indirection, urovné abstrakce )0
— slozitost




Frameworks

Znovupouzitelny navrh pro SW systém
Podpora (zakladna) pfi vyvoji jinych SW aplikaci
Diktuje architekturu systému

UrCuje jak dekomponovat systém a jak budou jeho jednotlive Casti
komunikovat

o Zakladni dekompozice

— Frozen spots — definice celkové architektury, neménné

— Hot spots — zajistuji rozsifitelnost (abstraktni tfidy, anotace)
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Co odlisuje framework od knihovny - shrnuti
o Inversion of control

o RozS§ifitelnost

o Nemodifikovatelnost

o Defaultni chovani




Zasady elementarniho
navrhu



DRY — Don’t Repeat Yourself

> Controller:
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params.put("axis_length", axislLength);

>  Window:

Integer axisLength = params.get("axis_ length");

> Dialog:
if (params.get("axis_lenght") != null) {

}




SRP — Single Responsibility Principle

»  Kazdy logicky celek (modul, tfida, metoda, ...) ma délat vzdy jen jednu véc
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— Co kdyz budu potfebovat prepouzit jen jeden z nékolika krok?

»  Symptom: inline komentare ve stylu: // krok 2: ted udéléme ..

// Spocitej poradi, ve kterem je nutne parsovat DDL skripty
// Odstran existujici DDL skripty ve vystupnim adresari

// Pro kazdy databazovy objekt ve spocitanem poradi ziskej jeho
// DDL a zparsuj ho
for (DdlName ddl : extractionOrder) {

// Zparsuj DDL

// Uloz DDL




Broken Windows

PROFINIT



Broken Windows
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,otejné uz je to zpraseny”




Fail Fast

» Je-li v programu chyba, mél by selhat co nejdrive
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»  Aktivné kontrolujte konzistenci a osetrujte mozné chyby

» ,Dead programs tell no lies”

> Nejhorsi je na chybu pfijit az po databazovém commitu

»  Cim dFiv chybu odchytite, tim vic debugovacich informaci mazete
poskytnout

» Nechate-li chybu probublat az do obecného error handleru, mizete

uz rict jen:
superAplikace exe

SuperAplikace.exe has encountered a problem and needs |
to close. We are sonry for the iInconvenience.

[f you were in the middle of zomething, the information you were working on
might be logt,




YAGNI a KISS

> YAGNI - You Ain’t Gonna Need It
»  KISS — Keep It Simple Stupid
»  POGE - Principle of Good Enough

WO = - = = = = =2 Cost of building

. Cost of repair
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Right feature, il .
built wrong .

-

Right feature, | S
built right -

https://martinfowler.com/bliki/Yagni.html

Cost of carry

Cost of delay




Self-documenting code —
<
LL
> Kod, ktery se svou formou (strukturou, 8
jmennymi konvencemi apod.) snazi 1 0
omezit nutnost Cist dokumentaci g
=
>
X
> Neznamena uplnou absenci Sl
A
dokumentace o
— Citelny kod nenahradi koncepcCni 8
dokumentaci (architektura, design moments, <
...) S
X
» Problémy pri chybgjici dokumentaci 5
— Vyznam vétsich funkénich celki %
— Pre/post conditions, invariants

— Inheritance — kontrakt vuc¢i potomkdm v




Dalsi dobré rady

»  Premature optimalization is root of all evil
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» Jak implementovat vlastni cache — rada prvni: nedélejte to

» Jak implementovat vlastni transakce — viz predchozi bod

» Jak implementovat vlastni lazy fetching, zamky, ... — vSak vite
» Bezpecnost nelze do kddu pridat dodatecne

» Thread-safety nelze do kédu pridat dodatecne




Thread-safety

A

Immutable tfidy jsou inherentné thread-safe
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v

Tridy bez vnitfniho stavu jsou inherentné thread-safe

— ,mmutable once configured®

v

Doporucuji vSude, kde to jde:

— Sluzby beze stavu (bez instanénich proménnych kromé odkazul na jiné sluzby)
— Stav pfedavat v parametrech metod a drzet v lokalnich proménnych

v

Takto napsany modul:

— Nema rezii na synchronizaci (vhodny i pro aplikace nepotfebujici thread-safety)
— Neni nezbytné thread-safe, ale pujde to snadno zafidit
— Je CitelngjSi — je zfejmé, kudy teCou data

(bublic Graph generateDataflow(Tree tree) {
return handler.processNode(tree);

}
- J
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Dotazy?
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