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Co je to architektdra?

“Software architecture encompasses the set of significant decisions
about the organization of a software system including the selection
of the structural elements and their interfaces by which the system
is composed; behavior as specified in collaboration among those
elements; composition of these structural and behavioral elements
into larger subsystems; and an architectural style that guides this
organization. Software architecture also involves functionality,
usability, resilience, performance, reuse, comprehensibility, economic
and technology constraints, tradeoffs and aesthetic concerns.”

Philippe Kruchten, Grady Booch, Kurt Bittner, and Rich Reitman
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Co je to architektdra?

“The highest-level breakdown of a system into its parts; the
decisions that are hard to change; there are multiple architectures
in a system; what is architecturally significant can change over a

system’s lifetime; and, in the end, architecture boils down to

whatever the important stuff is.”

Martin Fowler
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Co je to architektdra?

“The software architecture of a program or computing system is the
structure or structures of the system, which comprise software
elements, the externally visible properties of those elements, and
the relationships among them. Architecture is concerned with the
public side of interfaces; private details of elements—details having
to do solely with internal implementation—are not architectural.”

Len Bass, Paul Clements, Rick Kazman
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SW architektdra

Architektara by mala:

Odhalit struktiru systému a skryt implementéné detajly
o Realizovat vietky use casy a scenére.

o Brat do uvahy poziadavky vietkych stakeholderov.

o

Zaoberat sa nie len funkénymi ale aj nefunkénymi, najmi
kvalitativnymi poziadavkami.
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Odhalit struktaru systému: Ako popisat SW systém?

4 + 1 view model:
@ Logicky pohlad
@ Procesny pohlad
@ Vyvojarsky pohlad
e Fyzicky pohlad

@ +1 Use case pohlad

Diagram so zavislostami
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https://en.wikipedia.org/wiki/4+1_architectural_view_model#/media/File:4+1_Architectural_View_Model.svg

Co je teda sucastou architektiry systému?

Use case pohlad
@ Prehlad spésobov pouzitia systému.
o Vsetci aktori.

o Ktoré scenare / use casy chceme analyzovat/implementovat
ako prvé.
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Co je teda sucastou architektiry systému?

Fyzicky pohlad
@ Podmienky nasadenia (OS, DB server, WEB server, sposob
komunikacie medzi nodami), pouzité technologie.
@ V pripade aplikacie pracujicej na mnohych pocitacoch, Casto
potrebujeme zhlukovat nody typov.
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Priklad: Fyzicky pohlad

Architektonicky pattern 3-Tier architektira:
@ Prezentacna "Tier"
@ Business logic "Tier"

o Datova "Tier"
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Priklad: Velka webova aplikacia - Prezentacna vrstva

o Struktira nodov vo vrstve: nezavislé, komunikujice s logickou
vrstvou (ktord z pohladu prezentacnej vrstvy vyzera ako jeden
node).

o Podmienky nasadenia, zvolené technolégie: Browser,
Javascript, ...

@ Pouzité komunikacné kanaly: internet, HTTPS
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Priklad: Velka webové aplikacia - Logicka vrstva

@ Struktira nodov vo vrstve: Load balancer, nezavislé servery
komunikujtce s datovou vrstvou.

@ Podmienky nasadenia, zvolené technolégie: kontainerizovana
aplikacia, Java

o Pouzité komunika¢né kanaly a protokoly: internet, HTTPS

Robert Lukotka



Priklad: Velka webova aplikacia - Datova vrstvna

o Struktira nodov vo vrstve: Load balancer pre Eitanie, single
entry node pre zapis, replikujice sa nody pre Citanie, . ...

@ Podmienky nasadenia, zvolené technoldgie: ...
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Priklad: Logicky pohlad

@ Rozdenelie funkcionality do komponentov a definicia interfacov
medzi nimi

Robert Lukotka



Interface
Interface

je kontrakt medzi komunikujicimi stranami:

e Volajica strana (vyzaduje/requires interface) ma adresu
volaného (web / memory) a dohodnutym protokolom (HTTP,
C calling convention) vold funkciu interfacu.

@ Volana strana (poskytujica/implements interface) vykona
nejaka akciu a pripadne dohodnutym protokolom vrati
navratovi hodnotu.

Komunikacia medzi rozlicnymi nodami/komponentami ma
prebiehat iba za pouZitia striktne zvolenych interfaceov.

@ Stateless interface nevyzaduje poznat stav druhej strany.

@ Inak stCastou interfacu aj usage protocol (prechody medzi
stavmi a v ktorom stave méze byt ktora funkcia volana)
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Procesny pohlad

@ Logicky pohlad je staticky a Casto nie je dostatocny pre
vysvetlenie, ako ma fungovat systém

@ Procesny pohlad ponika (kde je to potrebné) dinamicky
pohlad na spravanie sa systému

e Kto mé pod kontrolou vykonavanie programu? Kde je aky
thread? Inversion of control?
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Development pohlad

e Organizacia vyvoja (VCS, package, nazvy zdrojakov,
programovaci jazyk)

e Ktoré Casti systému chceme analyzovat/implementovat ako
prvé.
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Poradie je pri tvorbe aplikacie doélzité

Ktoré Casti systému chceme typicky analyzovat/implementovat ako
prvé

o Veci, ktoré s nejasné/nezname/neisté (hlavné rizika)

@ Veci, ktoré potrebuje pouzivat zvysok systému a ktorych zmena
ma velky dosah na zvySok systému (cross-cutting concerns:
logovanie, autentifikacia, perzistencia, continious delivery)

@ Najhodnotnejsie use casy
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Ako najst architektiru?

Zakladné otazky?
o Kto si aktori nasho systému a ako ho budiu pouzivat?
@ Ako bude aplikicia nasadzovana a spravovana?

o Ake si kvalitativne atribaty aplikacie ako: bezpeénost, vykon,
konkurentnost, internacionalizacia, konfigurovatelnost?

Ako mozno prirodzene rozdelit aplikaciu na mensie Casti?

Ako nadizajnovat aplikaciu aby bola flexibilna?

o Aké si sicastné sicastné a budice trendy? (oblibené
technolégie, ... )
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Ako najst architektiru?

Dalsie otazky

o Ktoré zakladné Casti architektiry predstavuji najvacsie riziko v
pripade nespravej volby riesenia?

@ Ktoré Casti architektary sa maja velky predpoklad menit,
dizajn ktorych Easti mozno odkladat bez vel'kych déskedkov na
neskor?

o Co su klucové predpoklady v projekte a ako ich planujeme
testovat?

@ Za akych podmienok bude nevyhnutné refaktorovat dizajn?
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Ako najst architektiru?

Je potrebné urcit

@ Application Type (mobile app, rich client, rich internet,

service, web app, cloud, ...)
@ Deployment Strategy
@ Appropriate Technologies
o Quality Attributes
e Crosscutting Concerns (authentication, logging, caching, ...)
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https://docs.microsoft.com/en-us/previous-versions/msp-n-p/ee658104(v%3dpandp.10)

Nie je mozné sa sistredit na Gplne vietko.

KltEovy scenar:
@ Reprezentuje vyrazni nezndmu oblast alevo oblast kde je
zname vyrazné riziko.
@ Reprezentuje architektonicky signifikantny use case.

o Business Critical.
e Vysoky dopad.

@ Reprezentuje prienik kvalitativnych atribatov a funkcionality.

@ Reprezentuje trade-off medzi kvalitativnymi poziadavkami.
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Architektira - rozklad na mensie ¢asti

Ako rozbijat veci na mensie Casti?
@ Dizajnové principy ako
e separation of concerns, single responsibility, principle of least
knowledge, DRY, ...

e nemixovat v ramci celkov (layers/components/...) rézne veci
(design patterns, component types, data types).

@ Je potrebné explicitne pooisat ako jednotlivé strukturdlne Easti
budi navzajom komunikovat.

@ Jasny kontrakt medzi jednotlivymi Castami.
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Principy SW architektary

Build to change instead of building to last.
Znizovanie rizika.
Pouzivat modelovanie a vizualizaciu ako komunikacny nastroj.

Identifikuj a zapis kl'a€ové rozhodnutia, aj so struénym
zd6vodnenim.
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Principy SW architektary - priklad

Ako byt flexibilny pri volbe riesenia na ukladanie dat?
Encapsulate what varies:

@ Vytvorit komponent zodpovedny Cisto za ukladanie dat.
@ Interface prispdsobeny potrebam klientov.

e Implementacia naviazana na konkrétne riesenie (file system,
databaza).

@ V pripade zmeny, staci upravovat tento maly komponent
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Principy SW architektary

o Nesnazte sa mat vietko spravne na prvykrat (to sa moéze tykat
aj DU, ktoré vam zadam)

o Nadizajnovat na zaciatok méze stacit iba tolko aby ste mohli
dizajn testovat.

o lIterativne pridavajte detajly pocas viacerych prechodov aby ste
sa uistili, ze pri velkych rozhodnutiach sa rychlo priblisite k
spravnym rieSeniam.
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Testing the architecture

What assumptions have | made in this architecture?

What explicit or implied requirements is this architecture
meeting?

What are the key risks with this architectural approach?

What countermeasures are in place to mitigate key risks?

In what ways is this architecture an improvement over the
baseline or the last candidate architecture?
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Architektonické styly a patterny

@ Provide abstract framework for a family of systems

@ Help communication
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Typy of architektonickych stylov

Je v tom riadny bordel. Architektara pokryva vela réznych
concernov a pohladov.

Deployment
Structure
Communication

Domain
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Key architectural styles and patterns

o Client/Server
Segregates the system into two applications, where the client makes
requests to the server. In many cases, the server is a database with
application logic represented as stored procedures.

@ Peer-to-peer

o Component-Based Architecture
Decomposes application design into reusable functional or logical
components that expose well-defined communication interfaces.
@ Domain Driven Design
An object-oriented architectural style focused on modeling a
business domain and defining business objects based on entities
within the business domain.
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Key architectural styles and patterns

o Layered Architecture
Partitions the concerns of the application into stacked groups
(layers).

o N-Tier / 3-Tier
Segregates functionality into separate segments in much the same
way as the layered style, but with each segment being a tier located
on a physically separate computer.
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Key architectural styles and patterns

Service-Oriented Architecture (SOA)

o Message Bus
An architecture style that prescribes use of a software system that
can receive and send messages using one or more communication

channels, so that applications can interact without needing to know
specific details about each other.

@ Microservices
o Model-View-Controller
@ Object-Oriented
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Key architectural styles

Benefits of respective styles
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https://msdn.microsoft.com/en-us/library/ee658117.aspx#KeyArchitectureStyles

User interface ako komponent aplikacie

@ User interface sa ¢asto meni

o Oddelit user interface ako vlastny komponent Gplne dokonale?
(encapsulate what varies)
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Resources

Microsoft Application Architecture Guide
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https://msdn.microsoft.com/en-us/library/ff650706.aspx
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