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iHan experimentado estos sintomas?
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Porque los requerimientos cambian en formas que nuestro diseno inicial no considerd.
En general, estos cambios se deben hacer rapido y son hechos por ingenieros que no
conocen del todo la filosofia del diseno original. Con trabajo, se hacen los cambios a
costa de romper (un poquito) el disefio original. Y asi, poco a poco, tu software se
transforma en un monstruo.
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i Por qué los sistemas se deterioran?

“However, we cannot blame the drifting of the requirements for the degradation of the
design. We, as software engineers, know full well that requirements change. Indeed,
most of us realize that the requirements document is the most volatile document in
the project. If our designs are failing due to the constant rain of changing
requirements, it is our designs that are at fault. We must somehow find a way to make
our designs resilient to such changes and protect them from rotting.”

i Qué hacemos para evitar que nuestro software se deteriore?
m Tenemos que programar médulos que sean faciles de reutilizar.

m Tenemos que poner cortafuegos que limiten el impacto que tiene cambiar un
médulo en tu software.

m Hay 5 principios bdsicos de OOP que nos ayudan a lograr esto.
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Invertir las dependencias nos permite crear programas mds flexibles y extensibles.
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The Dependency Inversion Principle (DIP)

Podemos crear clases adaptadoras para respetar el DIP.

Alto nivel Abstraccion
BudgetReport =<inferface==
1 Database
- database + insert()
+ ppen{date) + update()
+ save() + delete()

My SQLDBAdapter MongoDBAdapter
My SQLDatabase - MySQLDE - MongoDE MongoDBDatabase
> + insert() + insert() i
+ update() + update()
+ delete() + delete()

Eajo nivel
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Debemos que indicarle al usuario que debe seleccionar un equipo
Debemos encontrar todos los archivos .txt de la carpeta con los equipos
Debemos listar las opciones

B Debemos pedirle al jugador que seleccione una opcién

Debo leer y procesar el contenido del .txt

Luego de esto, recién puedo saber que equipos construir.

i Coémo se veria esto con MVC?
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B New Project

Project name:

Type
- Project directory: l g
2 Console
h Class Library 5
O Desktop Target framework: | net8.0 from SDK 8.0
@ Web
% Language: ci | F# VB
@ services
@ Unit Test Type: Class Library

ther
Native C++ Template description

0 maul

A Advanced Settings

A Aspire
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Shin-Megami-Tensel - 4 projects 1{} namespace Shin_Megami_Tensei_Model;

hin-Megami-Tensei-Controlle

A Dependencies Add ©# Class/Interface

c# Game.cs ) Manage NuGet Packages [0 Directory

c# Program.cs Unload Project = File
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hin-Megami-Tensei-View Entity Framework Core Reference..

A Dependencies Existing ltem

o T Build Selected Projects
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. . . > Run 'Shin-Megami-Tensei-C...! Ctri+Mayls+F10 {} JSON File
hin-Megami-Tensei. Tests
£, Dependencies £t Debug 'Shin-Megami-Tensei-C... W Javascript File
c# Tests.cs 1 Run Multiple Projects... TypeScript File
=° Scratches and Consoles More Run/Debug B stylesheet
<> HTML File
& publish... /> XML File
Advanced Build Actions & Dockerfile

Show Local History & Docker Compose File

© Kubernetes Resource
& Refactor This... Ctrl+M

) Resources (.resx)

= ’
Inspect Code... More File Templates

Reformat and Cleanup...
Configuration Files

Edit Web Reference...
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B Add Reference ®

<Shin-Megami-Tensei-Model>

[ <Shin-Megami sei-Controller> <reference to self>
<Shir i-Te > <already added>
<Shin-Megami-Tensei. Tests> <produces circular depe

1reference is selected

Add From... m Cancel

y hacemos lo mismo en la vista



The Dependency Inversion Principle (DIP)

En el cédigo base nuestro controlador usa directamente la clase View.



The Dependency Inversion Principle (DIP)

En el cédigo base nuestro controlador usa directamente la clase View.

1| public class Game

21 {

3 public Game(View view, string teamsFolder) { }
4

5 public void Play()

6 => throw new NotImplementedException();
7}




ndency Inversion Principle (DIP)

En el cédigo base nuestro controlador usa directamente la clase View.

1| public class Game

21 {

3 public Game(View view, string teamsFolder) { }
4

5 public void Play()

6 => throw new NotImplementedException();
7}

Sin embargo, la clase View solo tiene dos métodos:
m ReadLine()
m WriteLine()

Estos solo nos permiten mostrar cosas en consola y recibir inputs en consola



The Dependency Inversion Principle (DIP)

En el cédigo base nuestro controlador usa directamente la clase View.

1| public class Game

21 {

3 public Game(View view, string teamsFolder) { }
4

5 public void Play()

6 => throw new NotImplementedException();
7}

Sin embargo, la clase View solo tiene dos métodos:
m ReadLine()
m WriteLine()

Estos solo nos permiten mostrar cosas en consola y recibir inputs en consola

Esto rompe el MVC
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Podemos crear una clase en nuestro proyecto Vista que utilice la clase View

1| public class SMTConsoleView(View view)

214

3 private readonly View _view = view;

4

5 public void AnnounceTeamSelection ()

6 => _view.WritelLine("Elige un archivo para cargar los equipos");
7

8 public void ListAvailableTeams(string teamsFolder)

9 {

10 string[] files = Directory.GetFiles(teamsFolder, "*.txt");
11 Array.Sort(files);

12 for (int i = 0; i < files.Length; i++)

13 _view.WriteLine($"{i}- {Path.GetFileName (files[i])}");
14 }

15

16 public string AskUserToSelectATeamFile ()

17 {

18 string[] files = Directory.GetFiles("data", "*.txt");

19 Array.Sort(files);

20 int userOption = Int32.Parse(_view.ReadLine());

21 return Path.GetFileName(files[userOption]);

22 ¥

23]




The Dependency Inversion Principle (DIP)

Luego, podemos usar la vista que acabamos de crear en nuestro controlador:



The Dependency Inversion Principle (DIP)

Luego, podemos usar la vista que acabamos de crear en nuestro controlador:

1| public class Game

21 {

3 private readonly SMTConsoleView _view;

4 private string _teamsFolder;

5 public Game(View view, string teamsFolder)

6 {

7 _view = new SMTConsoleView(view);

8 _teamsFolder = teamsFolder;

9 }

10

11 public void Play() { /* ... */ }

12

13 private string[] GetTeams ()

14 {

15 _view.AnnounceTeamSelection () ;

16 _view.ListAvailableTeams (_teamsFolder) ;

17 string file = _view.AskUserToSelectATeamFile();
18 string[] fileContent = File.ReadAllLines (Path.Combine(_teamsFolder, file));
19 return GetUnitsFromFile(fileContent);

20 }

21

22 private string[] GetUnitsFromFile(string[] fileContent) { /* ... %/}
23| }




The Dependency Inversion Principle (DIP)

Luego, podemos usar la vista que acabamos de crear en nuestro controlador:

1| public class Game

21 {

3 private readonly SMTConsoleView _view;

4 private string _teamsFolder;

5 public Game(View view, string teamsFolder)

6 {

7 _view = new SMTConsoleView(view);

8 _teamsFolder = teamsFolder;

9 }

10

11 public void Play() { /* ... */ }

12

13 private string[] GetTeams ()

14 {

15 _view.AnnounceTeamSelection () ;

16 _view.ListAvailableTeams (_teamsFolder) ;

17 string file = _view.AskUserToSelectATeamFile();
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21

22 private string[] GetUnitsFromFile(string[] fileContent) { /* ... %/}
23| }

Pero esto rompe el DIP jPor qué?
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public interface IView

{
void AnnounceTeamSelection();
void ListAvailableTeams (string teamsFolder);
string AskUserToSelectATeamFile ();

}

Luego, que nuestra vista por consola la implemente
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1| public class SMTConsoleView(View view) : IView

214

3 private readonly View _view = view;

4

5 public void AnnounceTeamSelection ()

6 => _view.WriteLine("Elige un archivo para cargar los equipos");
7

8 public void ListAvailableTeams(string teamsFolder)
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10 string[] files = Directory.GetFiles(teamsFolder, "*.txt");
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21 return Path.GetFileName (files[userOption]);
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1| public class SMTConsoleView(View view) : IView

214

3 private readonly View _view = view;

4

5 public void AnnounceTeamSelection ()

6 => _view.WriteLine("Elige un archivo para cargar los equipos");
7

8 public void ListAvailableTeams(string teamsFolder)

9 {

10 string[] files = Directory.GetFiles(teamsFolder, "*.txt");
11 Array.Sort(files);

12 for (int i = 0; i < files.Length; i++)

13 _view.WriteLine($"{i}- {Path.GetFileName (files[i])}");
14 }

15

16 public string AskUserToSelectATeamFile ()

17 {

18 string[] files = Directory.GetFiles("data", "x.txt");

19 Array.Sort(files);

20 int userOption = Int32.Parse(_view.ReadLine());

21 return Path.GetFileName (files[userOption]);

22 ¥

23] ¥

Ahora la utilizamos en el controlador.
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1| public class Game

214

3 private readonly IView _view;

4 private string _teamsFolder;

5 public Game(View view, string teamsFolder)

6 {

7 _view = new SMTConsoleView(view);

8 _teamsFolder = teamsFolder;

9 s

10

11 public void Play() { /x ... =/ }

12

13 private string[] GetTeams ()

14 {

15 _view.AnnounceTeamSelection();

16 _view.ListAvailableTeams (_teamsFolder);

17 string file = _view.AskUserToSelectATeamFile();
18 string[] fileContent = File.ReadAllLines(Path.Combine(_teamsFolder,
19 return GetUnitsFromFile(fileContent);

20 }

21

22 private string[] GetUnitsFromFile(string[] fileContent) { /* ... %/}
23] ¥
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1| public class Game

214

3 private readonly IView _view;

4 private string _teamsFolder;

5 public Game(View view, string teamsFolder)

6 {

7 _view = new SMTConsoleView(view);

8 _teamsFolder = teamsFolder;

9 s

10

11 public void Play() { /x ... =/ }

12

13 private string[] GetTeams ()

14 {

15 _view.AnnounceTeamSelection();

16 _view.ListAvailableTeams (_teamsFolder);

17 string file = _view.AskUserToSelectATeamFile();
18 string[] fileContent = File.ReadAllLines (Path.Combine(_teamsFolder, file));
19 return GetUnitsFromFile(fileContent);

20 }

21

22 private string[] GetUnitsFromFile(string[] fileContent) { /* ... %/}
23] ¥

Pero esto tiene un gran problema ; Cual?
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m Nuestro controlador asume que la vista lista archivos desde un directorio y que los
equipos estan en un .txt

m El controlador depende de la implementacién de la vista de consola

En conclusiéon, estamos violando el DIP
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The Dependency Inversion Principle (DIP)

Solucién
Creemos una interfaz mucho mas genérica y dejemos que la vista se encargue de leer
los archivos .txt.

1| public interface IView

21 {

3 string[] AskUsersForTeams () ;
4}

Luego, creemos nuestra vista por consola



The Dependency Inversion Principle (DIP)

1| public class SMTConsoleView(View view, string teamsFolder) : IView
2| {

3 private readonly View _view = view;

4 private string _teamsFolder = teamsFolder;

5

6 public string[] AskUsersForTeams ()

7 {

8 _view.WriteLine("Elige un archivo para cargar los equipos");
9 ListAvailableTeams () ;

10 string file = AskUserToSelectATeamFile();

11 return GetTeamsFromFileContent (file);

12 }

13

14 private void ListAvailableTeams() { /* ... %/}

15

16 private string AskUserToSelectATeamFile() { /* ... %/}

17

18 private string[] GetTeamsFromFileContent (string file) {/x ... */}
19 ¥




The Dependency Inversion Principle (DIP)

public class SMTConsoleView(View view, string teamsFolder) : IView
{
private readonly View _view = view;
private string _teamsFolder = teamsFolder;
public string[] AskUsersForTeams ()
{
_view.WriteLine("Elige un archivo para cargar los equipos");
ListAvailableTeams () ;
string file = AskUserToSelectATeamFile ();
return GetTeamsFromFileContent (file);
}
private void ListAvailableTeams() { /* ... %/}
private string AskUserToSelectATeamFile() { /x ... %/}
private string[] GetTeamsFromFileContent (string file) {/x ... */}
}

Ahora la utilizamos en el controlador.




The Dependency Inversion Principle (DIP)

1| public class Game

2| {

3 private readonly IView _view;

4 private string _teamsFolder;

5 public Game(View view, string teamsFolder)

6 {

7 _view = new SMTConsoleView(view, teamsFolder);
8 _teamsFolder = teamsFolder;

9 }

10

11 public void Play()

12 {

13 string[] teams = _view.AskUsersForTeams();
14 /* E1 resto del cédigo */

15 }

16| }




The Dependency Inversion Principle (DIP)

1| public class Game

2| {

3 private readonly IView _view;

4 private string _teamsFolder;

5 public Game(View view, string teamsFolder)

6 {

7 _view = new SMTConsoleView(view, teamsFolder);
8 _teamsFolder = teamsFolder;

9 }

10

11 public void Play()

12 {

13 string[] teams = _view.AskUsersForTeams();
14 /* E1 resto del cédigo */

15 }

16| }

Ahora nuestra implementacion respeta el DIP



The Interface Segregation
Principle
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The Interface Segregation Principle (ISP)

The Interface Segregation Principle (ISP)
“Clients should not be forced to depend upon interfaces that they do not use.”
Este principio nos dice dos cosas complementarias:

El cliente deberia implementar solo aquellos métodos que realmente necesitan

Debemos separar interfaces muy grandes en interfaces mas pequenas y especificas.



=<Tnlerface=>
CloudProvider

+ storeFile(name)

+ getFile(name)

+ createServer(region)
+ listServers(region)

+ getCDNAddress()

A
T
I

The Interface Segregation Principle (ISP)

Amazon

Dropbox

+ storeFile(name)

+ getFile(name)

+ createServer(region)
+ listServers(ragion)

+ getCDMNAddress()

+ storeFile(name)

+ getFile(name)

+ createServer(region)
+ listServers(ragion)

+ getCDNAddress()

Supongamos que tenemos los siguientes servicios jven el problema?

Not
implemented



<<interface>=

The Interface Segregation Principle (ISP)

Podemos solucionarlo separando la interfaz original en otras mas pequefias

<<jnterface>=

CloudHostingProvider CloudStorageProvider
. <<jnlerface>> .
+ createServer(region) CDNProvider + storeFile(name)
+ listServers(region) + getCDNAddress() + getFile(name)
[ [

Amazon

Dropbox

+ storeFile(name)

+ getFile(name)

+ createServer(region)
+ listServers(ragion)

+ getCONAddress()

+ storaFile(name)

+ getFile(name)




The Interface Segregation Principle (ISP)

A medida que avancemos en el proyecto, nuestra vista ird creciendo



The Interface Segregation Principle (ISP)

A medida que avancemos en el proyecto, nuestra vista ird creciendo

1| public interface IView

21 {

3 string[] AskUsersForTeams () ;

4 void AnnouncelInvalidTeams () ;

5 void DisplayBoardState (Board board);

6 UserAction AskUserForAction();

7 void AnnounceActionResults (ActionResult[] results);
8 void AnnounceWinner () ;

9 void AnnounceTurnConsumption () ;




The Interface Segregation Principle (ISP)

A medida que avancemos en el proyecto, nuestra vista ird creciendo

IView

1| public class SMTConsoleView(View view, string teamsFolder)

2| {

3 private readonly View _view = view;

4 private string _teamsFolder = teamsFolder;

5

6 public string[] AskUsersForTeams() { /* *x/ }

7 public void AnnouncelnvalidTeams () { /* */ }

8

9 public void AnnounceWinner () { /* */ }

10 public void AnnounceActionResults (ActionResult[] results) { /*
1 public void DisplayBoardState (Board board) { /* */ }
12 public UserAction AskUserForAction() { /* */ }

13 public void AnnounceTurnConsumption() { /* *x/ ¥}

14| }

}
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The Interface Segregation Principle (ISP)

Ademas, la utilizaremos en varios de nuestros controladores

1| public class Game

21 {

3 private readonly IView _view;

4

5 public Game(View view, string teamsFolder)

6 => _view = new SMTConsoleView(view, teamsFolder);
7

8 public void Play()

9 {

10 string[] teams = _view.AskUsersForTeams();
11 /* ... %/

12 if (TeamsAreInvalid ())

13 _view.AnnounceInvalidTeams () ;

14 }

15 /* .. */

16| }




The Interface Segregation Principle (ISP)

Ademas, la utilizaremos en varios de nuestros controladores

1| public class BattleController (IView view)

21 {

3 /* ... %/

4 public void HandleBattle ()

5 {

6 UserAction action = view.AskUserForAction();
7 /* .. %/

8 view.AnnounceActionResults (results) ;
9 VA .

10 view.AnnounceTurnConsumption () ;

11 }

12 /¥ .. x/

13| }




The Interface Segregation Principle (ISP)

Ademas, la utilizaremos en varios de nuestros controladores

1| public class RoundController (IView view)
2| {

3 VA T Vi

4 public void HandleRound ()

5 {

6 view.DisplayBoardState (Board) ;
7 VA T

8 if (BoardIsEmpty ())

9 view.AnnounceWinner () ;

10 }

11 VE B V)

120}




The Interface Segregation Principle (ISP)

Ademas, la utilizaremos en varios de nuestros controladores

1| public class RoundController (IView view)
2| {

3 VA T Vi

4 public void HandleRound ()

5 {

6 view.DisplayBoardState (Board) ;
7 VA T

8 if (BoardIsEmpty ())

9 view.AnnounceWinner () ;

10 }

11 VE B V)

120}

Esto rompe el ISP
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Los principales problemas:

m No todas las clases necesitan usar todos los métodos de Iview

m No queremos que todas las clases tengan la posibilidad de usar los métodos de
IView

m Ahora mismo, cualquier clase que use IView puede usar todos sus métodos

m Cualquier clase que implemente IView tiene que implementar todos sus métodos

En conclusidn, estamos violando el ISP
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The Interface Segregation Principle (ISP)

Solucién
Hacer interfaces mas pequeiias

1| public interface ITeamView

2i {

3 string[] AskUsersForTeams () ;

4 void AnnouncelnvalidTeams () ;

51}

1| public interface IRoundView

2| {

3 void DisplayBoardState (Board board);
4 void AnnounceWinner () ;

50}

1| public interface IBattleView

2| {

3 UserAction AskUserForAction();

4 void AnnounceActionResults (ActionResult []
5 void AnnounceTurnConsumption () ;

6

results);




The Interface Segregation Principle (ISP)

Solucién
Hacer interfaces mas pequeiias
1| public class SMTConsoleView(View view, string teamsFolder) : ITeamView,
IBattleView, IRoundView
2| {
3 private readonly View _view = view;
4 private string _teamsFolder = teamsFolder;
5
6 public string[] AskUsersForTeams() { /* ... x/ }
7 public void AnnouncelInvalidTeams() { /* ... *x/ }
8 public void AnnounceWinner () { /* ... */ }
9 public void AnnounceActionResults (ActionResult[] results) { /* ... */ }
10 public void DisplayBoardState (Board board) { /* ... */ }
11 public UserAction AskUserForAction() { /* ... x/ }
12 public void AnnounceTurnConsumption() { /* ... %/ }
13| }
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The Interface Segregation Principle (ISP)

Ahora nuestros controladores solo dependen de interfaces que usan

1| public class Game

21 {

3 private readonly ITeamView _view;

4

5 public Game(View view, string teamsFolder)

6 => _view = new SMTConsoleView(view, teamsFolder);
7

8 public void Play()

9 {

10 string[] teams = _view.AskUsersForTeams();
11 /* ... %/

12 if (TeamsAreInvalid ())

13 _view.AnnounceInvalidTeams () ;

14 T

15 /* .. */

16| }




The Interface Segregation Principle (ISP)

Ahora nuestros controladores solo dependen de interfaces que usan

1| public class RoundController (IRoundView view)
2| {

3 VA T Vi

4 public void HandleRound ()

5 {

6 view.DisplayBoardState (Board) ;
7 VA TR ¥

8 if (BoardIsEmpty ())

9 view.AnnounceWinner () ;

10 }

11 VA B V)

120}




The Interface Segregation Principle (ISP)

Ahora nuestros controladores solo dependen de interfaces que usan

1| public class BattleController (IBattleView view)
21 {

3 /* ... %/

4 public void HandleBattle ()

5 {

6 UserAction action = view.AskUserForAction();
7 /* .. %/

8 view.AnnounceActionResults (results) ;

9 VA R

10 view.AnnounceTurnConsumption () ;

11 }

12 VA
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The Interface Segregation Principle (ISP)

Ahora nuestros controladores solo dependen de interfaces que usan

1| public class BattleController (IBattleView view)
21 {

3 /* ... %/

4 public void HandleBattle ()

5 {

6 UserAction action = view.AskUserForAction();
7 /* .. %/

8 view.AnnounceActionResults (results) ;

9 VA R

10 view.AnnounceTurnConsumption () ;

11 }

12 VA T Vi

13| }

Pero, esto podria lograrse de otra forma
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The Interface Segregation Principle (ISP)

En vez de tener una clase que implemente todas las interfaces, tengamos varias clases

public interface IViewFactory

{
ITeamView CreateTeamView () ;
IBattleView CreateBattleView();
IRoundView CreateRoundView () ;

oA W N




The Interface Segregation Principle (ISP)

En vez de tener una clase que implemente todas las interfaces, tengamos varias clases

1| public interface IViewFactory

21 {

3 ITeamView CreateTeamView () ;

4 IBattleView CreateBattleView();

5 IRoundView CreateRoundView () ;

6/}

1| public class ConsoleViewFactory(View view, string teamsFolder) : IViewFactory
21 {

3 private View _view = view;

4 private string _teamsFolder = teamsFolder;

5

6 public IBattleView CreateBattleView ()

7 => new ConsoleBattleView(_view);

8 public IRoundView CreateRoundView ()

9 => new ConsoleRoundView(_view);

10 public ITeamView CreateTeamView ()

11 => new ConsoleTeamView(_view, _teamsFolder);
12| }




The Interface Segregation Principle (ISP)

En vez de tener una clase que implemente todas las interfaces, tengamos varias clases

1| public class Game

2| {

3 private readonly IViewFactory _viewFactory;

4

5 public Game(View view, string teamsFolder)

6 => _viewFactory = new ConsoleViewFactory(view, teamsFolder);
7

8 public void Play()

9 {

10 ITeamView teamView = _viewFactory.CreateTeamView();
11 string[] teams = teamView.AskUsersForTeams () ;

12 /x .. %/

13 if (TeamsAreInvalid ())

14 teamView.AnnounceInvalidTeams () ;

15 }

16 /x oo x/

17




The Interface Segregation Principle (ISP)

En vez de tener una clase que implemente todas las interfaces, tengamos varias clases

1| public class BattleController(IViewFactory viewFactory)
21 {

3 /*x ... x/

4 public void HandleBattle ()

5 {

6 IBattleView view = viewFactory.CreateBattleView();
7 UserAction action = view.AskUserForAction();

8 /* .. %/

9 view.AnnounceActionResults (results) ;

10 /* ... */

11 view.AnnounceTurnConsumption () ;

12 }

13 /¥ .. %/

14| }




The Interface Segregation Principle (ISP)

En vez de tener una clase que implemente todas las interfaces, tengamos varias clases

1| public class RoundController (IViewFactory viewFactory)
2| {

3 /* ... %/

4 public void HandleRound ()

5 {

6 IRoundView view = viewFactory.CreateRoundView () ;
7 view.DisplayBoardState (Board);

8 /* .. %/

9 if (BoardIsEmpty ())

10 view.AnnounceWinner () ;

11 }

12 /x .. */

13| F
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Consejos

m Si tu cédigo depende muy fuertemente de la vista de consola (por ejemplo, usas
indiscriminadamente View.WriteLine() en tu programa) te sera muy dificil agregar
la GUl en la E3

m Intenta que la relacién entre tus objetos sea lo mas abstracta posible. Esto nos
ayuda tanto con el DIP como con el ISP

m Intenta que los elementos del juego no dependan de la vista (Ej. No guardes
strings que se van a imprimir en el modelo)

m Una buena forma de que respetar el ISP es haciendo clases pequefias y
especializadas

m Es mejor tener muchas clase chicas que hagan una sola cosa que tener una sola
clase grande



