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Architektura

Bass, Clements i Kazman, 2003:

JArchitektura oprogramowania programu lub systemu
informatycznego jest strukturg lub zbiorem struktur tego
systemu, obejmujgcym elementy oprogramowania,

widoczne dla pozostatych elementow oprogramowania
oraz zaleznosci miedzy nimi.”

ISO/IEC 42010:2007:

+Architektura systemu informatycznego jest to
podstawowa organ/zaqa systemu wraz z je_qo
komponentami, wzajemnymi powiqzaniami,

srodowiskiem pracy i requtami ustanawiajgcymi sposob jej
budowy i rozwoju”



Architektura

O architekturze systemu mozna
mowicC na roznym poziomie
szczegotowosci i roznych /¢%
punktow widzenia foendy
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https://en.wikipedia.org/wiki/NIST_Enterprise_Architecture_Model



Architektura

Interakcja z danymi jest jednym z aspektow

Dane przeptywajg przez wszystkie warstwy systemu

Od bazy danych do interfejsu uzytkownika
(lub odwrotnie)

Pomiedzy systemami
Przeptyw jest automatyczny lub manualny

Dane wpisywane do Excela i wysytane e-mailem



Architektura

Dlaczeqgo?

tatwiej zrozumiec catosc rozwigzania

W tym utatwia zrozumienie, jak potencjalne zmiany
wptyng na rozwigzanie

Utatwia tworzenie komponentow wielokrotnego
zastosowania

Redukuje koszt utrzymania i rozwoju systemu
Pozwala kontrolowac wymagania niefunkcjonalne
Jest niezbedna, aby zapewnic wysoka jakosc
oprogramowania



Architektura

D

laczeqo?

Accessibility

Adaptability

Auditability and control

Availability (see service level agreement)

Backup

Capacity, current and forecast

Certification

Compliance

Configuration management

Cost, initial and Life-cycle cost

Data integrity

Data retention

Dependency on other parties

Deployment

Development environment

Disaster recovery

Documentation

Durability

Efficiency (resource consumption for given load)
Effectiveness (resulting performance in relation to effort)
Emotional factors (like fun or absorbing or has "Wow! Factor")
Environmental protection

Escrow

Exploitability

Extensibility (adding features, and carry-forward of customizations at next major version upgrade)
Failure management

Fault tolerance (e.g. Operational System Monitoring. Measuring, and Management)
Legal and licensing issues or patent-infringement-avoidability
Interoperability

https://en.wikipedia.org/wiki/Non-functional_requirement

Maintainability (e.g. Mean Time To Repair - MTTR)
Management

Modifiability

Network topology

Open source

Operability

Performance / response time (performance engineering)
Platform compatibility

Privacy (compliance to privacy laws)

Portability

Quality (e g. faults discovered, faults delivered, fault removal efficacy)
Readability

Reliability (e.g. Mean Time Between/To Failures - MTBF/MTTF )
Reporting

Resilience

Resource constraints (processor speed, memory, disk space, network bandwidth, etc.)
Response time

Reusability

Robustness

Safety or Factor of safety

Scalability (horizontal, vertical)

Security (cyber and physical)

Software, tools, standards etc. Compatibility

Stability

Supportability

Testability

Throughput

Transparency

Usability (Human Factors) by target user community
Integrability ability to integrate components



Architectural styles

Bardzo ogolne podejscie do architektury
Opisujg architekture z roznych punktow widzenia
Podziat na kategorie
Communication
Service-Oriented Architecture (SOA), Message Bus
Deployment
Client/Server, N-Tier, 3-Tier
Domain
Domain Driven Design

Structure
Component-Based, Object-Oriented, Layered Architecture



Architektura klient-serwer

Dwie strony komunikacji
Klient — strona zadajgca dostepu do danych, ustugi

aktywny: wysyta zadanie do serwera @
i oczekuje odpowiedzi
Serwer — udostepnia dane i ustugi _1 5 .E.

pasywny: czeka na zadania od klientow c smagroe

w momencie otrzymania zadania, przetwarza je, a
nastepnie wysyta odpowiedz

Rodzaje architektury klient serwer
dwuwarstwowa, trojwarstwowa, wielowarstwowa



Architektura dwuwarstwowa

Przetwarzanie i sktadowanie danych E\
odbywa sie w jednym module /:j
Dawniej bardzo popularny, obecnie ==
wypierany przez model trOJwarstwowy

W tym modelu jest zapewniony wielodostep
Tansze niz w modelu wielowarstwowym, ale
Problem ze skalowalnoscia
Gdzie logika biznesowa?

Trudniej zapewnic rozne sposoby prezentacji
np. web client, mobile client



Architektura trojwarstwowa

Przetwarzanie i sktadowanie danych nastepuje
w dwoch osobnych modutach
Wystepuja nastepujace warstwy

Prezentac]i o
Logiki biznesowej E SR
Danych - 1 ‘ :lj
Zalety: E - -
Skalowalne E

Lepsze bezpieczenstwo
Mniej powigzane
tatwiej zapewnic rozne formy prezentacji



Architektura wielowarstwowa

Przetwarzanie, sktadowanie i inne operacje na
danych odbywaja sie w wielu osobnych modutach
Zwykle tworzy sie hierarchie warstw, gdzie
warstwa n komunikuje sie z warstwamin-1i n+1

Chociaz ostatnio coraz rzadziej jest to hierarchia
Wazne cechy podejscia warstwowego

Abstrakcja, enkapsulacja, podziat funkcjonalnosci
pomiedzy warstwy, reuzywalnosc, luzne powigzania
Gtowne zalety takiego podejscia

Abstrakcja, izolacja, zarzadzalnosc, wydajnosc,
reuzywalnosc, testowalnosc



Architektura wielowarstwowa
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https://cloudramblings.me/2014/02/04/component-completeness-what-is-a-complete-platform/



https://cloudramblings.me/2014/02/04/component-completeness-what-is-a-complete-platform/

Architektura wielowarstwowa

Przyktadowy podziat na warstwy
Warstwa interfejsu uzytkownika
np. web client, mobile client
Warstwa zarzadzania trescig, tzw. backend
np. CMS
Warstwa ustug: web services & data services
np. dostarczanie danych innym modutom
Warstwa uwierzytelnienia i autoryzacji
np. delegacja na zupetnie zewnetrzny serwer
Warstwa pamieci masowej, czyli baza danych



Microservices

REST REST Accoun
- L Account o8
h Service
Maobile app
REST
L Inventory
Service
We
Storefront
WebApp
Browser

Shipping
Shipping o8

Service



Hexagonal architecture

Adapters
SESSEES
Ports Ports Adapters
Business
Domain
Adapters Ports Services

https://medium.com/@msmechatronics/hexagonal-architecture-in-java-5b21ebea849d



https://medium.com/@msmechatronics/hexagonal-architecture-in-java-5b21ebea849d

Przetwarzanie danych

W architekturze wielowarstwowej
przetwarzanie moze byc

Na serwerze bazy danych (funkcje i procedury)
Na serwerze aplikacji

Na kliencie

Rola hurtowni danych
Zalety i wady poszczegolnych rozwigzan



Master Data Management

Governance Consolidation
Standarization [ Cleansing }
Policies Distribution

Processes [ Tools }




Pace layered architecture

Facebook, Twitter, YouTube, Communities, Portal, etc.

Sentiment iPhone Droid Facebook
Analysis Service App App Presence
Open Innovation —{ Product Review Recommendations
Submission Box Service Engine

Systems of Innovation

Customer Service R&D & Product Development

Processes & Systems Systems & Processes Configurator

Systems of Differentiation

e {15

Customer Product Order

Systems of Record

https://cio-wiki.org/wiki/Gartner%27s PACE Layered Application Strateqy



https://cio-wiki.org/wiki/Gartner%27s_PACE_Layered_Application_Strategy

MVP vs. MMP vs. MLP

Minimum Viable/Marketable/Loveable Product

astest to develop Fast to develop ast to develop [but can be slower than

MVP)

Minimum features to test the  Minimum features to sell Minimum features to entice an
idea the product emoticnal response

Built on the idea Built on several MVPs Built on the MVP concept
Cheapes Relatively cheap Price depends on the features sele

Non-marketable (designed Marketable Marketable and remarkable

to test the idea)
Business-oriented Business-oriented User-oriented

Addresses the need Solves the problem Solves the problem and creates an
emotional connection

https://themindstudios.com/blog/mlp-vs-mvp-vs-mmp/
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Wzorce dostepu do danych

Sporo wzorcow jest w ksigzce guru Martina
Fowlera Patterns of Enterprise Application
Architecture, czesc dotyczy danych
Katalog wzorcow zebrany na stronie

http://martinfowler.com/eaaCatalog/
Przyjrzymy sie chwile dwom kategoriom
Domain Logic Patterns

Data Source Architectural Patterns

Pozostate kategorie dot. bedg omawiane przy okaz;ji
tematow, ktorych dotyczg, np. przy omawianiu ORM



http://martinfowler.com/eaaCatalog/

Wzorce dostepu do danych

Domain Logic Patterns

Transaction Script

Organizes business logic by procedures where each procedure
handles a single request from the presentation.

Domain Model

An object model of the domain that incorporates both behavior
and data.

Table Module

A single instance that handles the business logic for all rows in a
database table or view.

Service Layer

Defines an application's boundary with a layer of services that
establishes a set of available operations and coordinates the
application's response in each operation.



Wzorce dostepu do danych

Data Source Architectural Patterns

Table Data Gateway

An object that acts as a Gateway (466) to a database table. One
instance handles all the rows in the table.

Row Data Gateway

An object that acts as a Gateway (466) to a single record in a data
source. There is one instance per row.

Active Record

An object that wraps a row in a database table or view, encapsulates
the database access, and adds domain logic on that data.

Data Mapper

A layer of Mappers (473) that moves data between objects and a
database while keeping them independent of each other and the
mapper itself.



Design principles: SOLID

S: Single Responsibility Principle
SRP says
"Every software module should have only one reason to change".

Dat
<anterface>» <<interiace»> ?Ub
String publ EmployeeName { g
ngd publ EmployeeNo { g }
L
o publ Insert( )
' { [o)
-------------------- . 3@
}
publ d GenerateReport( [
{ , o
}




Design principles: SOLID

O: Open/Closed Principle

Tu klienta trzeba zmienic

[

Tutaj mozna podmienic serwer bez zmiany klienta
.

¢ Abstract

I e
Client — 5




Design principles: SOLID

L: Liskov substitution principle

Square : Rectangle { Rectangle objRectangle = Rectangle();
SetWidth(int width)
Rectangle { objRectangle.SetWidth(2);
_width = width;

-width; _height = width; objRectangle.SetHeight(3);
_height; }

wliden Console.WriteLine("Area of rectangle : " +

e SetHeight(int height)
_width; } objRectangle.getArea());
. _height = height;
Height _width = height;

_height; } } Output :
Area of rectangle : &

SetWidth(int width)

_width = width;
Rectangle square = Square(); Rectangle square = Square();

SetHeight(int height)
square.SetWidth(2); square.SetHeight(3);
_height = height;
square.SetHeight(3); square.SetWidth(2);

getArea() . o
Console.WriteLine("Area of square : " + Console.WriteLine("Area of square : " +

_width * _height;
square.getArea()); square.getArea());

Output : Output :
Area of square is : 9 Area of square is : 4

https://www.youtube.com/watch?v=Z_ySH41NmUQ




Design principles: SOLID

|l Interface Segregation Principle

interface IWorker interface IWorkable

{

—-—

vold Work(): pukblic void Work():
void Eat(): }
} interface IFeesdable
clazs Worker: IWorker {
{ pukblic void Eat{):
public woid Work() }
{ cla=zs Worker: IWorkable, IFeedable
} {
puklic woid Eat() puklic woid Work()
{ {
} }
} public void Eat()

cla=zs Robot: IWorker

{
public woid Work() }
{ class Robot: IWorkasble
} {
puklic woid Eat () rublic wvoid Work()
{ {
throw new NotImplementedException(): !
t 1
}

http://www.pzielinski.com/?p=424



Design principles: SOLID

D: Dependency Inversion Principle

Reservation ‘ ReservationDatabase

Other concepts:
Dependency Injection
Inversion of Control

http://ricardodsanchez.com/tag/solid-principles/




Design principles: SOLID

S ingle Resposibility Principle

A class should have only a single responsibility
(i.e. only one potential change in the software's
specification should be able to affect the specifi-
cation of the class)

A software module (it can be a class or method)
should be open for extension but closed for
modification.

L iskov Substitution Principle

Objects in a program should be replaceable with
instances of their subtypes without altering the
correctness of that program.

Clients should not be forced to depend upon the
interfaces that they do not use.

Program to an interface, not to an implementa-
tion.

https://devopedia.org/solid-design-principles
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Design principles summary

KISS

http://en.wikipedia.org/wiki/KISS principle

DRY

http://en.wikipedia.org/wiki/Don%27t repeat yourself

SoC

http://en.wikipedia.org/wiki/Separation of concerns
TCP/IP stack as an example

YAGNI

http://en.wikipedia.org/wiki/You aren%27t gonna need it



http://en.wikipedia.org/wiki/KISS_principle
http://en.wikipedia.org/wiki/Don't_repeat_yourself
http://en.wikipedia.org/wiki/Separation_of_concerns
http://en.wikipedia.org/wiki/You_aren't_gonna_need_it

Design Principles vs Design Patterns

Principles Patterns

More abstract More specific

Rather guide Reusable solution for

Examples common problem
Program to interfaces, Examples
not to implementations. Singleton Pattern
Depend upon One class can only have
abstractions. Do not one instance atatime
depend upon concrete Adapter Pattern

classes. Match interface of different
classes



esign Patterns

The Catalog of Design Patterns

Creational patterns

These patterns provide various object
creation mechanisms, which increase
flexibility and reuse of existing code.

=5t

Factory Method Abstract

Factory

Builder Prototype

i

Singleton

https://refactoring.quru/design-patterns/catalog

Structural patterns Behavioral patterns

These patterns explain how to assemble These patterns are concerned with algorithms and the assignment of responsibilities
objects and classes into larger structures
while keeping these structures flexible

between objects.

and efficient.
R or -]
- E-E-E-1- = BE 3 )
B Al CJ-C 13-
GE HDE@D @u cea HHHEE sidhen O
Adapter Bridge Chain of Command Iterator Mediator

Responsibility

Composite Decorator Memento

Template Visitor
Method

Facade Flyweight


https://refactoring.guru/design-patterns/catalog

Literatura

Software Architecture and Design

http://msdn.microsoft.com/en-us/library/ee658093.aspx

SOLID

http://www.oodesign.com/design-principles.html

http://joelabrahamsson.com/a-simple-example-
of-the-openclosed-principle/

http://www.codeproject.com/Articles/567768/0Obj
ect-Oriented-Design-Principles
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