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Pablo's SOLID Software 
Development 

The Los Techies crew is proud to compile a number of blog 
posts focused on a particular subject in addition to their 
regular blogging.  Pablo's Topic of the Month for the month of 
March 2008 was on Bob Martin's S.O.L.I.D. design principles. 
We tried to cover all of them by the end of the month and 
duplicated some over time. 
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What is S.O.L.I.D.?  

S.O.L.I.D. is a collection of best-practice, object-oriented design principles which can be applied 
to your design, allowing you to accomplish various desirable goals such as loose-coupling, 
higher maintainability, intuitive location of interesting code, etc.  S.O.L.I.D. is an acronym for 
the following principles (which are, themselves acronyms -- confused yet?). 

These principles were pioneered and first collected into a written work by Robert 'Uncle Bob' 
Martin. You can find more details here: 
http://butunclebob.com/ArticleS.UncleBob.PrinciplesOfOod 

Each of the various letters in the S.O.L.I.D. acronym is yet another acronym 

SRP: Single Responsibility Principle 

THERE SHOULD NEVER BE MORE THAN ONE REASON FOR A CLASS TO CHANGE. 

OCP: Open Closed Principle 

SOFTWARE ENTITIES (CLASSES, MODULES, FUNCTIONS, ETC.) SHOULD BE OPEN FOR EXTENSION 

BUT CLOSED FOR MODIFICATION.  

LSP: Liskov Substitution Principle 

FUNCTIONS THAT USE ... REFERENCES TO BASE CLASSES MUST BE ABLE TO USE OBJECTS OF 

DERIVED CLASSES  WITHOUT KNOWING IT. 

ISP: Interface Segregation Principle 

CLIENTS SHOULD NOT BE FORCED TO DEPEND UPON INTERFACES THAT THEY DO NOT USE 

DIP: Dependency Inversion Principle 

A. HIGH LEVEL MODULES SHOULD NOT DEPEND UPON LOW LEVEL MODULES. BOTH SHOULD 

DEPEND UPON ABSTRACTIONS 

B. ABSTRACTIONS SHOULD NOT DEPEND UPON DETAILS. DETAILS SHOULD DEPEND UPON 
ABSTRACTIONS 

http://butunclebob.com/ArticleS.UncleBob.PrinciplesOfOod
http://www.objectmentor.com/resources/articles/ocp.pdf
http://www.objectmentor.com/resources/articles/lsp.pdf
http://www.objectmentor.com/resources/articles/isp.pdf
http://www.objectmentor.com/resources/articles/dip.pdf
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SRP: Single Responsibility Principle 

THERE SHOULD NEVER BE MORE THAN ONE REASON FOR A CLASS TO CHANGE. 

http://www.objectmentor.com/resources/articles/srp.pdf  

 

 
 

 

http://www.objectmentor.com/resources/articles/srp.pdf
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Single Responsibility Principle by Sean Chambers 

After Chad and Ray, I followed suit as well and am doing Pablo's Topic of the month post on the 
Single Responsibility Principle or SRP for short. 

In SRP a reason to change is defined as a responsibility, therefore SRP states, "An object should 
have only one reason to change". If an object has more than one reason to change then it has 
more than one responsibility and is in violation of SRP. An object should have one and only one 
reason to change.  

Let's look at an example. In the example below I have a BankAccount class that has a couple of 
methods: 

   1: public abstract class BankAccount 

   2: { 

   3:     double Balance { get; } 

   4:     void Deposit(double amount) {} 

   5:     void Withdraw(double amount) {} 

   6:     void AddInterest(double amount) {} 

   7:     void Transfer(double amount, IBankAccount toAccount) {} 

   8: } 

 
Let's say that we use this BankAccount class for a personΩǎ Checking and Savings account. That 
would cause this class to have more than two reasons to change. This is because Checking 
accounts do not have interest added to them and only Savings accounts have interest added to 
them on a monthly basis or however the bank calculates it. 

Some people may say that the class would even have 3 reasons to change because of the 
Deposit/Withdraw methods as well but I think you can definitely get a little crazy with SRP. That 
being said, I believe it just depends on the context. 

So, let's refactor this to be more SRP friendly. 

   1: public abstract class BankAccount 

   2: { 

   3:     double Balance { get; } 

   4:     void Deposit(double amount); 

   5:     void Withdraw(double amount);     

   6:     void Transfer(double amount, IBankAccount toAccount); 

   7: } 

   8:   

   9: public class CheckingAccount : BankAccount 

  10: { 

  11: } 
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  12:   

  13: public class SavingsAccount : BankAccount 

  14: { 

  15:     public void AddInterest(double amount); 

  16: } 

 
So what we have done is simply create an abstract class out of BankAccount and then created a 
concrete CheckingAccount and SavingsAccount class so that we can isolate the methods that 
are causing more than one reason to change. 

When you actually think about it, every single class in the .Net Framework is violating SRP all of 
the time. The GetHashCode() and ToString() methods are causing more than one reason to 
change, although you could say that these methods are exempt because they exist in the 
framework itself and out of our reach for change. 

I'm sure you can come up with a lot more instances where you have violated SRP, and even 
instances where it just depends on the context. As stated on Object Mentor: "The SRP is one of 
the simplest of the principle, and one of the hardest to get right". 

Here is a link to the SRP pdf on Object Mentor for more information. 

 

http://www.objectmentor.com/resources/articles/srp.pdf
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Single Responsibility Principle by Jason Meridth 

This post is about the first letter in Uncle Bob's SOLID acronym, Single Responsibility Principle, and a continuation 
of The Los Techies Pablo's Topic of the Month - March: SOLID Principles.  Sean has already posted on this, but I'd 
like to "contribute".  

Note about the SOLID acronym and this blog "storm": 
This "principle" is more or less common sense, as are most of the other items in the SOLID acronym.  I like the idea 
of this series because I personally have interviewed with companies who would ask about possible code scenarios 
and I respond with one of these principles or one of the GOF patterns and they look back at me with a blank stare.  I 
know these are just labels, but if they can reduce the miscommunication possibilities and start standardizing our 
industry, I'm all for it.  I know some of the new ideas and labels out there are still being hammered out (i.e., like the 
BDD discussions as of late), but that is part of the process and what has to happen in such a young industry like 
ours.  

Single-Responsibility Principle (SRP):  

A class should have only one reason to change. 

A good anti-example is the Active Record pattern.  This pattern is in contradiction of SRP.  A domain entity handles 
persistence of its information. (Note: There is nothing wrong with using Active Record; I've recently used it on a 
quick demo site and it worked perfectly)  Normally, you would have a controller method/action pass a "hydrated" 
entity to a method of a repository instance.  

Like my favorite quote says:  

Talk is cheap, show me the code ~ Linus Torvalds 

[ŜǘΩǎ look at some .NET code.  

Anti-SRP (Active Record) 

Imagine you have a User entity that has a username and password property.  I'm using the Castle Active Record 
libraries for this example. 

  

   1: using System; 

   2: using Castle.ActiveRecord; 

   3:   

   4: namespace ActiveRecordSample 

   5: { 

   6:     [ActiveRecord] 

   7:     public class User : ActiveRecordBase<User> 

   8:     { 

   9:         private int id; 

  10:         private string username; 

  11:         private string password; 

http://www.objectmentor.com/resources/articles/srp.pdf
http://lostechies.com/blogs/chad_myers/archive/2008/03/07/pablo-s-topic-of-the-month-march-solid-principles.aspx
http://www.lostechies.com/blogs/sean_chambers/archive/2008/03/15/ptom-single-responsibility-principle.aspx
http://en.wikipedia.org/wiki/Active_record_pattern
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  12:   

  13:         public User() 

  14:         { 

  15:         } 

  16:   

  17:         public User(string username, string password) 

  18:         { 

  19:             this.username = username; 

  20:             this.password = password; 

  21:         } 

  22:   

  23:         [PrimaryKey] 

  24:         public int Id 

  25:         { 

  26:             get { return id; } 

  27:             set { id = value; } 

  28:         } 

  29:   

  30:         [Property] 

  31:         public string Username 

  32:         { 

  33:             get { return username; } 

  34:             set { username = value; } 

  35:         } 

  36:   

  37:         [Property] 

  38:         public string Password 

  39:         { 

  40:             get { return password; } 

  41:             set { password = value; } 

  42:         } 

  43:     } 

  44: } 

 

As you can see, you use attributes to dictate how your properties map to columns in your database 

table.  Your entity name usually matches your table name, when using the ActiveRecord attribute with 

no explicit table name (i.e., [ActiveRecord("UserTableName")].   

To save the user you would take an instantiated user and call user.Save();  This would cause an 
update to fire if the user instance had identity (aka an Id) and insert if it did not. 

 

Translation to SRP 

What I would normally do is have architecture like the following: 
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The UserRepository would be used by a web controller (I use monorail for my web projects), 
being passed a User instance, and Save(user) would be called. 

   1: using System.Collections.Generic; 

   2: using Castle.MonoRail.Framework; 

   3: using SrpPost.Core; 

   4: using SrpPost.Data; 

   5:   

   6: namespace SrpPost.Web.Controllers 

   7: { 

   8:     [Layout("default"), Rescue("generalerror")] 

   9:     public class UserController : SmartDispatcherController 

  10:     { 

  11:         private readonly IUserRepository userRepository; 

  12:   

  13:         public UserController(IUserRepository userRepository) 

  14:         { 

  15:             this.userRepository = userRepository; 

  16:         } 

  17:   

  18:         public void Index() 

  19:         { 

  20:             RenderView("userlist"); 

  21:         } 

  22:   

  23:         public void Save([DataBind("user", Validate = true)] User user) 
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  24:         { 

  25:             userRepository.Save(user); 

  26:             Flash["LoginError"] = "User saved successfully."; 

  27:             RenderView("userlist"); 

  28:         } 

  29:     } 

  30: } 

So, what it boils down to is that the user class now knows nothing on how it is persisted to the 
database. 

SRP is one of the hardest principles to enforce because there is always room for refactoring out 
one class to multiple; each class has one responsibility.  It is personal preference because class 
explosion does cause some people to become code zealots.  One of my other favorite quotes 
lately is: 

Always code as if the guy maintaining your code would be a violent psychopath and he knows 
where you live. 

Enjoy! 
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Real Swiss don't need SRP, do they? by Gabriel Schenker 

Introduction 

You may ask yourself why I publish another article about the single responsibility principle 
(SRP). We already had some very good post about this principle at Los Techies, e.g. here, here 
and here to mention just a few. Well, the reason is that I consider this principle one of the most 
helpful ones to achieve higher quality of code and better design when applied consistently. 
And I want to approach this topic from a different standpoint than is usually done by other 
authors... 

What does SRP mean? The theoretical explanation (you might have read or heard many times 
already) is 

"There is one and only one reason to change a class." 

What does this mean? This means that we should start to think small. Each complex problem 
cannot easily be solved as a whole. It is much easier to first divide the problem in smaller sub-
problems. Each sub-problem has reduced complexity compared to the overall problem and can 
then be tackled separately. There is a proverb whose origin is from the Romans which says: 
"Divide et imperat", translated to English this means: "Divide and reign". It was not possible for 
the Roman emperor to reign the whole empire alone. No, he divided the empire into 
independent regions and appointed a king or sovereign to each region. At the end, the Roman 
emperor had not much more to do than orchestrate those kings or sovereigns that reported to 
him. 

Now what does this mean for me as a developer? Each developer has to solve problems. Very 
often these problems are rather complex. Often the boundary conditions defining the problem 
even change. Now we should start thinking in terms of "divide et imperat". Let's find the sub-
problems in the domain we are working in. Keep on dividing each sub-problem into sub-sub-
problems until you reach the point where such a "mini-problem" has just one single task left. 
Let's then solve each of those "mini-problem" in its own class. Since each class only has one 
single task to fulfill, there is (as a consequence) only one reason left to change this class. We 
only have to change this class if the corresponding task changes. 

 

Instead of tasks, one often talks of responsibility. Each class should have a single responsibility. 
The responsibility is to just accomplish the assigned task. 

I want to say it again: Applying the single responsibility principle leads to higher quality of code 
and to better design! Why? Because the code is 

http://www.lostechies.com/blogs/sean_chambers/archive/2008/03/15/ptom-single-responsibility-principle.aspx
http://www.lostechies.com/blogs/jason_meridth/archive/2008/03/29/ptom-single-responsibility-principle.aspx
http://www.lostechies.com/blogs/rhouston/archive/2008/10/05/single-responsibility-versus-needless-complexity.aspx
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¶ more readable, that is easier to understand 
¶ less error prone 
¶ more robust 
¶ better testable 
¶ better maintainable and extendable 

Swiss people think differently... 

But wait a moment. Swiss people are not descendants of the Romans... 

A real Swiss does not need to follow the single responsibility principle. That's something for 
others but not for us. As a representative sample I want to present you one of our most 

successful products: the Swiss army knife. 

One can clearly see that this product has not just one single 
responsibility. There are several responsibilities assembled in a single 
unit. We have 2 knifes, one can opener, one bottle opener, an awl and 
a corkscrew. This unit is very handy and fits well into the pocket of 
every real Swiss man. 

 
Some people prefer to even pack more functionality into this unit as 

you can see in this second picture at right.  

Well, this one is even better! But now I 
have to admit, that not every pocket is big 
enough for this tool. Thus only the 
strongest Swiss men get one. 

  

 

 Another tool comes to my mind when remembering the time I passed in the Swiss 
army. Our helmet is also considered to be a multipurpose tool. We primarily use it 
to protect our heads from injuries but it has as well served me many times as a 
pillow. It is even considered as an anti-hand-grenade tool. We were told that if a 
hand grenade is thrown at us and we have no time or possibility to throw it away 
then we should just put our helmet over it and burden it with our body. To be 
honest, I've never tried it...  
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 Hey, wait a moment. I can give you another sample 
where we clearly show to the rest of the world that the 
SRP is not for us. It's our famous Swiss cows. They are not 
only good for providing us milk and eventually meet; no, 
they are also very good soccer players! Currently we have 
3 of them in our national soccer team. 

  

Not to forget the famous Milka cow! Here a cow is used as 
an advertising medium. This is a very important 
responsibility by its own. 

 Well, I could possibly continue to give you good samples 
of Swiss products that are really successful without 
respecting the SRP. 

 Why does the rest of the world consider SRP to be 

important? 

Imagine one of the items of a Swiss army knife gets bent. 
It would possibly render the whole item useless or at least harm its functionality. I will have to 
throw away the whole knife. What a waste! 

Or imagine that I am really happy with my Swiss army 
knife but just one element does not totally fit my needs. I 
would like to replace just this element with another one, 
which is better suited to my needs. I cannot do it! It's just 
not possible without (negatively) affecting all the other 
elements of the knife. 

Imagine having a nice dinner with your wife or husband in 
a first class restaurant. You certainly have had lots of knives, forks and spoons, each element 
serving for a single purpose. There are knives to cut steaks or pizzas or knives to eat fish and so 
on. Each item is optimized for its specific task. If one of these items gets broken or if it doesn't 
fulfill its duty any more then it can be replaced without affecting the other items.  
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The same can be said for the glasses and dishes. It doesn't make 
sense to have only one single glass for all kinds of beverages, if 
you like wine then you know what I mean. Red wine tastes 
significantly better in bigger glasses than white wine. 

The same can be said about the dishes. It just doesn't make sense 
to serve soup in the same dish as a nice T-bone steak with baked 
potato is served. 

 Let's start coding! 

Too many developers still don't respect the SRP. I consider this one of the primary reasons why 
an application gets unmanageable over  time. More and more, the code base resembles a plate 
of Spaghetti. Consider the following sample. 

public partial class Form1 : Form 

{ 

    public Form1() 

    { 

        InitializeComponent(); 

    } 

  

    private void btnBrowse_Click(object sender, EventArgs e) 

    { 

        openFileDialog1.Filter = "XML Document (*.xml)|*.xml|All Files (*.*)|*.*"; 

        var result = openFileDialog1.ShowDialog(); 

        if (result == DialogResult.OK) 

        { 

            txtFileName.Text = openFileDialog1.FileName; 

            btnLoad.Enabled = true; 

        } 

    } 

  

    private void btnLoad_Click(object sender, EventArgs e) 

    { 

        listView1.Items.Clear(); 

        var fileName = txtFileName.Text; 

        using (var fs = new FileStream(fileName, FileMode.Open)) 

        { 

            var reader = XmlReader.Create(fs); 

            while (reader.Read()) 

            { 

                if(reader.Name != "product") continue; 

                var id = reader.GetAttribute("id"); 

                var name = reader.GetAttribute("name"); 

                var unitPrice = reader.GetAttribute("unitPrice"); 

                var discontinued = reader.GetAttribute("discontinued"); 

                var item = new ListViewItem( 

                      new string[]{id, name, unitPrice, discontinued}); 
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                listView1.Items.Add(item); 

            } 

        } 

    } 

} 

A sample XML document could be 

<?xml version="1.0" encoding="utf-8" ?> 

<products> 

  <product id="1" name="IPod Nano" unitPrice="129.55" discontinued="false"/> 

  <product id="2" name="IPod Touch" unitPrice="259.10" discontinued="false"/> 

  <product id="3" name="IPod" unitPrice="78.95" discontinued="true"/> 

</products> 

Such and example of code can be found all the time in any type of company. Such code is not 
only produced by part time developers but also by a lot of developers considering themselves 
as being professional developers. I would consider this not to be an exception but rather the 
norm. 

The story behind this code is: 

The user can select an XML document which contains a list of products from the file system. This 
XML document is then loaded and display on screen. 

I have kept the above code sample as short as possible. The structure of the XML is very simple, 
the product has very few attributes and there is no error handling. In reality the above code 
would be much longer and convoluted. 

Now let's analyze which and how many responsibilities the above code has: 

Refactoring step by step 

Step 1: Defining a model 

One of the first concepts one can find is an implicit model. Since we are importing product data 
from an XML document it makes sense to introduce a Product entity as our model. 
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By carefully analyzing the above code snippet and the given XML document we can define the 
following model 

public class Product 

{ 

    public int Id { get; set; } 

    public string Name { get; set; } 

    public decimal UnitPrice { get; set; } 

    public bool Discontinued { get; set; } 

} 

Step 2: Extracting the loading (and parsing) into a repository 

We also can recognize a distinct concern of loading a list of products from a data source. In this 
case the data source is a XML document 
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Wouldn't it make sense to have a specific component concerned with loading a list of products 
from a data source and return a list of instances of type Product? Something like this: 

public interface IProductRepository 

{ 

    IEnumerable<Product> GetByFileName(string fileName); 

} 

The repository is responsible to load, parse and map the XML document and return a list of 
Product items to the caller. 

First Refactoring 

If we now refactor the sample with the assumption of having a product entity and a product 
repository, the code might look like this: 

private IProductRepository repository; 

  

private void btnLoad_Click(object sender, EventArgs e) 

{ 

    listView1.Items.Clear(); 

    var fileName = txtFileName.Text; 

    var products = repository.GetByFileName(fileName); 

    foreach (Product product in products) 

    { 

        var item = new ListViewItem(new[] 

                                        { 

                                            product.Id.ToString(), 

                                            product.Name, 
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                                            product.UnitPrice.ToString(), 

                                            product.Discontinued.ToString() 

                                        }); 

        listView1.Items.Add(item); 

    } 

} 

Step 3: Introducing a presenter and extracting logic not related to presentation from the view 

Although our code already looks much more polished than before, we should still not be happy. 
A view (and here the form is a view) should only contain logic that is strictly related to 
presenting data and delegating requests triggered by the user to a controller or presenter. Thus 
we introduce a pattern which separates the concerns of a) visualization, b) orchestration and c) 
(data-) model. A pattern that perfectly fits our needs is the Model-View-Presenter pattern 
(MVP). The presenter is the component that orchestrates the interactions between model, view 
and (external) services. In this pattern the presenter is in command. 

Let's analyze what the responsibility of the view should be: 

¶ delegate the user's request to choose an XML document to the presenter 
¶ delegate the user's request to load the data from the selected XML document to the presenter 
¶ provide the name of the selected XML document to the presenter 
¶ accept a file name (of a selected XML document) from the presenter 
¶ display a given list of products provided by the presenter (in a ListView control) 

Second refactoring 

Assuming that we have such a ProductPresenter class, we can then refactor the view (or form-) 
code like this: 

public partial class Form1 : Form 

{ 

    public Form1() 

    { 

        InitializeComponent(); 

    } 

  

    private ProductPresenter presenter; 

  

    private void btnBrowse_Click(object sender, EventArgs e) 

    { 

        presenter.BrowseForFileName(); 

    } 

  

    private void btnLoad_Click(object sender, EventArgs e) 

    { 

        presenter.GetProducts(); 
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    } 

  

    public void ShowProducts(IEnumerable<Product> products) 

    { 

        listView1.Items.Clear(); 

        foreach (Product product in products) 

        { 

            var item = new ListViewItem(new[] 

                                            { 

                                                product.Id.ToString(), 

                                                product.Name, 

                                                product.UnitPrice.ToString(), 

                                                product.Discontinued.ToString() 

                                            }); 

            listView1.Items.Add(item); 

        } 

    } 

  

    public string GetFileName() 

    { 

        return txtFileName.Text; 

    } 

  

    public void SetFileName(string fileName) 

    { 

        txtFileName.Text = fileName; 

        btnLoad.Enabled = true; 

    } 

} 

Note that the above code now contains only display related code or code that delegates a user 
request to the presenter. So far, we have achieved a good separation of concerns. 

Now we have to implement the presenter. As said before, the presenter is responsible to 
orchestrate the collaboration of model, view and external/additional services. Thus, the 
presenter should not contain any business logic. The presenter should be slim and slick! He 
delegates all work to other components.  

 

Avoid implementing a fat presenter which is considered to be an anti-pattern. 

We have identified so far (see code above) that the presenter needs at least the following two 
methods: 

public class ProductPresenter 

{ 

    public void BrowseForFileName() 
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    { ... } 

  

    public IEnumerable<Product> GetProducts() 

    { ... } 

} 

The presenter accesses its view (that is in this case the form), via an interface: 

public interface IProductView 

{ 

    void Initialize(ProductPresenter presenter); 

    string GetFileName(); 

    void ShowProducts(IEnumerable<Product> products); 

    void SetFileName(string fileName); 

} 

Which has to be implemented by the form, that is: 

public partial class Form1 : Form, IProductView 

{ ... } 

Let's have a look at the implementation of the presenter: 

public class ProductPresenter 

{ 

    private readonly IOpenFileDialog openFileDialog; 

    private readonly IProductRepository repository; 

    private readonly IProductView view; 

  

    public ProductPresenter() 

    { 

        view = new Form1(); 

        view.Initialize(this); 

        repository = new ProductRepository(); 

        openFileDialog = new OpenFileDialogWrapper(); 

    } 

  

    public void BrowseForFileName() 

    { 

        openFileDialog.Filter = "XML Document (*.xml)|*.xml|All Files (*.*)|*.*"; 

        var result = openFileDialog.ShowDialog(); 

        if (result == DialogResult.OK) 

            view.SetFileName(openFileDialog.FileName); 

    } 

  

    public void GetProducts() 

    { 

        var products = repository.GetByFileName(view.GetFileName()); 

        view.ShowProducts(products); 

    } 
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} 

It's obvious from the above code that the presenter does not do much more than orchestrate. 
It interacts with the view and the repository as well as with an open file dialog service (this is 
just a wrapper around the OpenFileDialog class of the .NET framework).  

Please note the second line in the constructor. The presenter calls the Initialize() method of the 
view and passes itself as a reference. As such the view gets knowledge of its responsible 
presenter. Remember that the presenter is in command of the model-view-presenter triad! 

Starting the application 

How can the application be started? After the refactoring, we do not give the command to the 
view/form but to the presenter. Thus we might have something like this: 

static class Program 

{ 

    [STAThread] 

    static void Main() 

    { 

        Application.EnableVisualStyles(); 

        Application.SetCompatibleTextRenderingDefault(false); 

  

        var presenter = new ProductPresenter(); 

        Application.Run((Form) presenter.View); 

    } 

} 

In the Main() method we instantiate a product presenter, which in turn internally creates an 
instance of its dedicated view (which is a form in our case). We then use the presenter's view 
and pass it to the Run() method of the application object. 

We have to add a property View to the presenter to complete its implementation 

  

public IProductView View 

{ 

  get { return view; } 

} 

Step 4: Implementing the repository 

We still have to implement the repository. There is just one method we need to implement: 

public class ProductRepository : IProductRepository 

{ 

    public IEnumerable<Product> GetByFileName(string fileName) 
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    { 

        var products = new List<Product>(); 

        using (var fs = new FileStream(fileName, FileMode.Open)) 

        { 

            var reader = XmlReader.Create(fs); 

            while (reader.Read()) 

            { 

                if (reader.Name != "product") continue; 

                var product = new Product(); 

                product.Id = int.Parse(reader.GetAttribute("id")); 

                product.Name = reader.GetAttribute("name"); 

                product.UnitPrice = decimal.Parse(reader.GetAttribute("unitPrice")); 

                product.Discontinued = bool.Parse(reader.GetAttribute("discontinued")); 

                products.Add(product); 

            } 

        } 

        return products; 

    } 

} 

Now I have every piece needed to make the application run. 

Refactoring again 

But wait a moment! There are still at least 3 concerns handled by the repository class. One is 
the retrieval of the data, another one is the looping over the nodes of the XML document and 
the third one is the mapping of a XML node to a product. So let's refactor again: 

public class ProductRepository : IProductRepository 

{ 

    private readonly IFileLoader loader; 

    private readonly IProductMapper mapper; 

  

    public ProductRepository() 

    { 

        loader = new FileLoader(); 

        mapper = new ProductMapper(); 

    } 

  

    public IEnumerable<Product> GetByFileName(string fileName) 

    { 

        var products = new List<Product>(); 

        using (Stream input = loader.Load(fileName)) 

        { 

            var reader = XmlReader.Create(input); 

            while (reader.Read()) 

            { 

                if (reader.Name != "product") continue; 

                var product = mapper.Map(reader); 

                products.Add(product); 
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            } 

        } 

        return products; 

    } 

} 

Now I have a file loader which is responsible for loading the XML document and returning it as a 
stream to me. And I also have a mapper, which is responsible to map a single XML node to a 
product. As a result, the code of the repository has become very simple and manageable. 

So let's have a look at the implementation of the mapper component: 

public interface IProductMapper 

{ 

    Product Map(XmlReader reader); 

} 

  

public class ProductMapper : IProductMapper 

{ 

    public Product Map(XmlReader reader) 

    { 

        if (reader == null) 

            throw new ArgumentNullException("XML reader used when mapping cannot be null."); 

        if (reader.Name != "product") 

            throw new InvalidOperationException("XML reader is not on a product fragment."); 

  

        var product = new Product(); 

        product.Id = int.Parse(reader.GetAttribute("id")); 

        product.Name = reader.GetAttribute("name"); 

        product.UnitPrice = decimal.Parse(reader.GetAttribute("unitPrice")); 

        product.Discontinued = bool.Parse(reader.GetAttribute("discontinued")); 

        return product; 

    } 

} 

The mapper code is very straight forward. I have even introduced some basic error handling. 
Note, that I could still go farther with SRP and introduce an XML attribute parser (helper-) class 
if I want to go to the max... but let's just stop here for the moment! 

The implementation of the (file-) loader is also very simple 

public interface IFileLoader 

{ 

    Stream Load(string fileName); 

} 

  

public class FileLoader : IFileLoader 

{ 

    public Stream Load(string fileName) 
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    { 

        return new FileStream(fileName, FileMode.Open); 

    } 

} 

  

Class diagram of the fully refactored sample 

The image below shows the class diagram of the fully refactored sample. There are many 
components involved in this little sample. But each component is very simple and has just one 
single responsibility. 

 

The sample code 

You can find the code of the original and the fully refactored sample, here. Just use a SVN client 
like TortoiseSVN to download the code. 

Summary 

You might be overwhelmed by the sheer amount of classes (and code) introduced by the 
refactoring. For this simple sample, it is certainly overhead, not worth the investment. But don't 
forget that real applications are more complex than this simple example. The more complex 
and the bigger an application becomes the more important SRP becomes. With the aid of the 

http://auramares.googlecode.com/svn/trunk/SRP
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SRP, a complex problem can be reduced to many small sub-problems which are easy to solve in 
isolation. Just remember the sample of the Roman empire I gave you in the introduction of this 
post. 

When respecting and applying the SRP in my daily work, I have always attained huge benefits. 
My code is more robust, more stable, better understandable and maintainable. At the end, I get 
a better and much cleaner design. 
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OCP: Open Closed Principle 

SOFTWARE ENTITIES (CLASSES, MODULES, FUNCTIONS, ETC.) SHOULD BE OPEN 
FOR EXTENSION BUT CLOSED FOR MODIFICATION.  
http://www.objectmentor.com/resources/articles/ocp.pdf 

 

 
 

 

 

 

http://www.objectmentor.com/resources/articles/ocp.pdf
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Open Closed Principle by Joe Ocampo 

¢ƘŜ ƻǇŜƴ ŎƭƻǎŜŘ ǇǊƛƴŎƛǇƭŜ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ƻƭŘŜǎǘ ǇǊƛƴŎƛǇƭŜǎ ƻŦ hōƧŜŎǘ hǊƛŜƴǘŜŘ 5ŜǎƛƎƴΦ L ǿƻƴΩǘ ōƻǊŜ 
you with the history since you can find countless articles out on the net. But if you want a really 
comprehensive read, please chŜŎƪƻǳǘ wƻōŜǊǘ aŀǊǘƛƴΩǎ ŜȄŎŜƭƭŜƴǘ ǿǊƛǘŜ ǳǇ ƻƴ ǘƘŜ ǎǳōƧŜŎǘΦ  

The open closed principle can be summoned up in the following statement. 

The open/closed principle states "software entities (classes, modules, functions, etc.) should be 
open for extension, but closed for modification";[1] that is, such an entity can allow its behavior 
to be modified without altering its source code. 

Sounds easy enough but many developers seem to miss the mark on actually implementing this 
ǎƛƳǇƭŜ ŜȄǘŜƴǎƛōƭŜ ŀǇǇǊƻŀŎƘΦ L ŘƻƴΩǘ ǘƘƛƴƪ it is a matter of skill set, as much as I feel that they 
have never been taught how to approach applying OCP to class design.  

A case study in OCP ignorance 

Scenario: We need a way to filter products based off the color of the product.  

All entities in a software development ecosystem behave a certain way that is dependent upon 
a governed context. In the scenario above, you realize that you are going to need a Filter class 
that accepts a color and then filters all the products that adhere to that color.  

ThŜ ŦƛƭǘŜǊ ŎƭŀǎǎΩ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƛǎ ǘƻ ŦƛƭǘŜǊ ǇǊƻŘǳŎǘǎ όƛǘǎ Ƨƻōύ, based off the action of filtering by 
color (its behavior). So your goal is to write a class that will always be able to filter products. 
(Work with me on this I am trying to get you into a mindset because that is all OCP truly is at its 
heart.)  

To make this easier I like to tell developers to fill in the following template.  

 The {class} is responsible for {its job} by {action/behavior}  

The ProductFilter is responsible for filtering products by color  
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Now, ƭŜǘΩǎ ǿǊƛǘŜ ƻǳǊ ǎƛƳǇƭŜ Ŏƭŀǎǎ ǘƻ Řƻ ǘƘƛǎΥ  

public class ProductFilter 

{ 

    public IEnumerable<Product> ByColor(IList<Product> products, ProductColor productColor) 

    { 

        foreach (var product in products) 

        { 

            if (product.Color == productColor) 

                yield return product; 

        } 

    } 

} 

As you can see this pretty much does the job of filtering a product by color. Pretty simple, but 
imagine if you had the following typical conversation with one of your users.  

 ¦ǎŜǊΥ ά²Ŝ ƴŜŜŘ ǘƻ ŀƭǎƻ ōŜ ŀōƭŜ ǘƻ ŦƛƭǘŜǊ ōȅ ǎƛȊŜΦέ  

5ŜǾŜƭƻǇŜǊΥ άWǳǎǘ ǎƛȊŜ ŀƭƻƴŜ ƻǊ ŎƻƭƻǊ ŀƴŘ ǎƛȊŜΚ ά  

¦ǎŜǊΥ ά¦ƳƳ ǇǊƻōŀōƭȅ ōƻǘƘΦέ  

5ŜǾŜƭƻǇŜǊΥ άDǊŜŀǘΗέ 

{ƻ ƭŜǘΩǎ ǳǎŜ ƻǳǊ h/t ǎŎŜƴŀǊƛƻ ǘŜƳǇƭŀǘŜ ŀƎŀƛƴΦ  

The ProductFilter is responsible for filtering products by color  

The ProductFilter is responsible for filtering products by size  

The ProductFilter is responsible for filtering products by color and size  

Now the code:  

public class ProductFilter 

{ 

    public IEnumerable<Product> ByColor(IList<Product> products, ProductColor productColor) 

    { 

        foreach (var product in products) 

        { 

            if (product.Color == productColor) 

                yield return product; 

        } 

    } 

 

    public IEnumerable<Product> ByColorAndSize(IList<Product> products,  
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                                                ProductColor productColor,  

                                                ProductSize productSize) 

    { 

        foreach (var product in products) 

        { 

            if ((product.Color == productColor) &&  

                (product.Size == productSize)) 

                yield return product; 

        } 

    } 

 

    public IEnumerable<Product> BySize(IList<Product> products, 

                                        ProductSize productSize) 

    { 

        foreach (var product in products) 

        { 

            if ((product.Size == productSize)) 

                yield return product; 

        } 

    } 

} 

This is great but this implementation is violating OCP.  

Where'd we go wrong? 

[ŜǘΩǎ ǊŜǾƛǎƛǘ ŀƎŀƛƴ ǿƘŀǘ wƻōert Martin has to say about OCP.  

Robert Martin says modules that adhere to Open-Closed Principle have 2 primary attributes: 

1. "Open For Extension" - It is possible to extend the behavior of the module as the 
requirements of the application change (i.e. change the behavior of the module).  

2. "Closed For Modification" - Extending the behavior of the module does not result in the 
changing of the source code or binary code of the module itself. 

[ŜǘΩǎ ask the following question to ensure we ARE violating OCP.  

Every time a user asks for new criteria to filter a product, do we have to modify the 
ProductFilter class?  
Yes! This means it is not CLOSED for modification.  

Every time a user asks for new criteria to filter a product, can we extend the behavior of the 
ProductFilter class to support the new criteria, without opening up the class file again and 
modifying it? 
No! This means it is not OPEN for extension.  
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Solutions 

One of the easiest ways to implement OCP is utilize a template or strategy pattern. If we still 
allow the Product filter to perform its job of invoking the filtering process, we can put the 
implementation of filtering in another class. This is achieved by mixing in a little LSP.  

Here is the template for the ProductFilterSpecification: 

public abstract class ProductFilterSpecification 

{ 

    public IEnumerable<Product> Filter(IList<Product> products) 

    { 

        return ApplyFilter(products); 

    } 

 

    protected abstract IEnumerable<Product> ApplyFilter(IList<Product> products); 

} 

[ŜǘΩǎ Ǝƻ ŀƘŜŀŘ ŀƴŘ ŎǊŜŀǘŜ ƻǳǊ ŦƛǊǎǘ ŎǊƛǘŜǊƛŀΣ ǿƘƛŎƘ ƛǎ ŀ ŎƻƭƻǊ ǎǇŜŎƛŦƛŎŀǘƛƻƴΦ  

public class ColorFilterSpecification : ProductFilterSpecification 

{ 

    private readonly ProductColor productColor; 

 

    public ColorFilterSpecification(ProductColor productColor) 

    { 

        this.productColor = productColor; 

    } 

 

    protected override IEnumerable<Product> ApplyFilter(IList<Product> products) 

    { 

        foreach (var product in products) 

        { 

            if (product.Color == productColor) 

                yield return product; 

        } 

    } 

} 

Now all we have to do is extend the actual ProductFilter class to accept our template 
ProductFilterSpecification.  

public IEnumerable<Product> By(IList<Product> products, ProductFilterSpecification filterSpecification) 

{ 

    return filterSpecification.Filter(products); 

} 

OCP goodness!  

http://en.wikipedia.org/wiki/Template_method_pattern
http://en.wikipedia.org/wiki/Strategy_pattern
http://www.lostechies.com/blogs/chad_myers/archive/2008/03/11/ptom-the-liskov-substitution-principle.aspx
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So letΩs make sure we are NOT violating OCP and ask the same questions we did before.  

Every time a user asks for new criteria to filter a product do we have to modify the 
ProductFilter class? 
No! Because we have marshaled the behavior of filtering to the ProductFilterSpecification. 
"Closed for modification"  

Every time a user asks for new criteria to filter a product can we extend the behavior of the 
ProductFilter class to support the new criteria, without opening up the class file again and 
modifying it?  
Yes! All we simply have to do is, pass in a new ProductFilterSpecification. "Open for 
extension"  

bƻǿ ƭŜǘΩǎ Ƨǳǎǘ ƳŀƪŜ ǎǳǊŜ ǿŜ ƘŀǾŜƴΩǘ ƳƻŘƛŦƛŜŘ ǘƻƻ ƳǳŎƘ ŦǊƻƳ ƻǳǊ ƛntentions of the 
ProductFilter. All we simply have to do is validate that our ProductFilter still has the same 
behavior as before.  

The ProductFilter is responsible for filtering products by color: Yes it still does that!  

The ProductFilter is responsible for filtering products by size: Yes it still does that!  

The ProductFilter is responsible for filtering products by color and size: Yes it still does that!  

If you are a good TDD/BDD practitioner you should already have all these scenarios covered in 
your Test Suite.  

Here is the final code:  

namespace OCP_Example.Good 

{ 

    public class ProductFilter 

    { 

        [Obsolete("This method is obsolete; use method 'By' with ProductFilterSpecification")] 

        public IEnumerable<Product> ByColor(IList<Product> products, ProductColor productColor) 

        { 

            foreach (var product in products) 

            { 

                if (product.Color == productColor) 

                    yield return product; 

            } 

        } 

 

        [Obsolete("This method is obsolete; use method 'By' with ProductFilterSpecification")] 

        public IEnumerable<Product> ByColorAndSize(IList<Product> products, 

                                                    ProductColor productColor, 

                                                    ProductSize productSize) 
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        { 

            foreach (var product in products) 

            { 

                if ((product.Color == productColor) && 

                    (product.Size == productSize)) 

                    yield return product; 

            } 

        } 

 

        [Obsolete("This method is obsolete; use method 'By' with ProductFilterSpecification")] 

        public IEnumerable<Product> BySize(IList<Product> products, 

                                            ProductSize productSize) 

        { 

            foreach (var product in products) 

            { 

                if ((product.Size == productSize)) 

                    yield return product; 

            } 

        } 

 

        public IEnumerable<Product> By(IList<Product> products, ProductFilterSpecification filterSpecification) 

        { 

            return filterSpecification.Filter(products); 

        } 

    } 

 

    public abstract class ProductFilterSpecification 

    { 

        public IEnumerable<Product> Filter(IList<Product> products) 

        { 

            return ApplyFilter(products); 

        } 

 

        protected abstract IEnumerable<Product> ApplyFilter(IList<Product> products); 

    } 

 

    public class ColorFilterSpecification : ProductFilterSpecification 

    { 

        private readonly ProductColor productColor; 

 

        public ColorFilterSpecification(ProductColor productColor) 

        { 

            this.productColor = productColor; 

        } 

 

        protected override IEnumerable<Product> ApplyFilter(IList<Product> products) 

        { 

            foreach (var product in products) 

            { 

                if (product.Color == productColor) 

                    yield return product; 

            } 
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        } 

    } 

 

    public enum ProductColor 

    { 

        Blue, 

        Yellow, 

        Red, 

        Gold, 

        Brown 

    } 

 

    public enum ProductSize 

    { 

        Small, Medium, Large, ReallyBig 

    } 

 

    public class Product 

    { 

        public Product(ProductColor color) 

        { 

            this.Color = color; 

        } 

 

        public ProductColor Color { get; set; } 

 

        public ProductSize Size { get; set; } 

    } 

 

    [Context] 

    public class Filtering_by_color 

    { 

        private ProductFilter filterProduct; 

        private IList<Product> products; 

 

        [SetUp] 

        public void before_each_spec() 

        { 

            filterProduct = new ProductFilter(); 

            products = BuildProducts(); 

        } 

 

        private IList<Product> BuildProducts() 

        { 

            return new List<Product> 

                               { 

                                   new Product(ProductColor.Blue), 

                                   new Product(ProductColor.Yellow), 

                                   new Product(ProductColor.Yellow), 

                                   new Product(ProductColor.Red), 

                                   new Product(ProductColor.Blue) 

                               }; 
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        } 

 

 

        [Specification] 

        public void should_filter_by_the_color_given() 

        { 

            int foundCount = 0; 

            foreach (var product in filterProduct.By(products, new ColorFilterSpecification(ProductColor.Blue))) 

            { 

                foundCount++; 

            } 

 

            Assert.That(foundCount, Is.EqualTo(2)); 

        } 

    } 

} 
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OCP revisited in Ruby by Joe Ocampo 

I was playing with some Ruby code this weekend and thought I would show some OCP with 
Ruby.  

For more of an in-depth discussion on OCP, please read my previous post.  

Now the first thing I want to point out is that dynamic languages are naturally by default open 
for extension. Since the types are dynamic, there are no fixed (static) types. This enables us to 
have awesome extensibility. It is the closure part of the equation that really scares me more 
ǘƘŀƴ ŀƴȅǘƘƛƴƎ ŜƭǎŜΦ LŦ ȅƻǳ ǊŜŀƭƭȅ ŀǊŜƴΩǘ ŎŀǊŜŦǳƭ ǿƘŜƴ ȅƻǳ ŀǊŜ ǇǊƻƎǊŀƳƳƛƴƎ ǿƛǘƘ ŘȅƴŀƳƛŎ 
ƭŀƴƎǳŀƎŜǎ ȅƻǳ Ŏŀƴ ǉǳƛŎƪƭȅ ƳŀƪŜ ŀ ƳŜǎǎ ƻŦ ǘƘƛƴƎǎΦ ¢Ƙƛǎ ŘƻŜǎƴΩǘ ǘŀƪŜ ŀǿŀȅ ŦǊƻƳ ǘƘŜ ǇƻǿŜǊ ƻŦ ŀ 
dynamic language you just have to exercise greater care, that is all.  

{ƻ ƭŜǘΩǎ ǳǎŜ ƻǳǊ h/t ǎŎŜƴŀǊƛƻ ǘŜƳǇƭŀǘŜ ŀƎŀƛƴ ŀƴŘ ŀǇǇƭȅ ǘƘŜƳ ǘƻ ǘƘŜ ŜȄŀƳǇƭŜ ǎŎŜƴŀǊƛƻΦ  

¶ The ProductFilter is responsible for filtering products by color  
¶ The ProductFilter is responsible for filtering products by size  
¶ The ProductFilter is responsible for filtering products by color and size 

[ŜǘΩǎ Ǝƻ ŀƘŜŀŘ ŀƴŘ ŎǊŜŀǘŜ ǘƘŜ tǊƻŘǳŎǘCƛƭǘŜǊ ŦƛǊǎǘΦ 

class ProductFilter 

     

    attr_reader :products 

     

    def initialize(products) 

        @products = products 

    end 

     

    def by(filter_spec) 

         

    end 

end 

For those that have never created a class in Ruby, let me breakdown the syntax structures.  

class keyword is used to define a class followed by the name of the class. It is important to note 
that class names must start with an uppercase letter. The uppercase letter signifies to the Ruby 
interpreter that this is constant; ƳŜŀƴƛƴƎ ǘƘŀǘ ǿƘŜƴŜǾŜǊ ǘƘŜ ǘŜǊƳ άtǊƻŘǳŎǘCƛƭǘŜǊέ ŎƻƳŜǎ ǳǇ it 
will always reference this class structure.  

attr_reader keyword used to signify a read only accessor (read only property). The property 
name follows the colon.  

http://www.ruby-lang.org/en/
http://www.objectmentor.com/resources/articles/ocp.pdf
http://www.ruby-lang.org/en/
http://www.lostechies.com/blogs/joe_ocampo/archive/2008/03/21/ptom-the-open-closed-principle.aspx
http://www.ruby-lang.org/en/
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def ƪŜȅǿƻǊŘ ƛǎ ǳǎŜŘ ǘƻ ŘŜŎƭŀǊŜ ŀ ƳŜǘƘƻŘ ōƭƻŎƪΦ ¢ƘŜ άƛƴƛǘƛŀƭƛȊŜέ ƳŜǘƘƻŘ ƛǎ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŜ 
constructor method in C#.  

The @ ǎȅƳōƻƭ ŘŜƴƻǘŜǎ ŀƴ ƛƴǎǘŀƴŎŜ ǾŀǊƛŀōƭŜΦ bƻǘƛŎŜ ǘƘŀǘ ǘƘŜ άǇǊƻŘǳŎǘǎέ ǊŜŀŘ ŀŎŎŜǎǎƻǊ ƛǎ ƴŜǾŜǊ 
typed but is assigned in the constructor through @products reference. The instance variable 
@products is assigned to the products parameter variable that is passed into the constructor.  

Now that we are talking about products we have to create the actual product class. 

class Product 

    attr_accessor :color 

    attr_accessor :size 

     

    def initialize(color, size) 

        @color = color 

        @size = size 

    end 

end 

Nothing fancy here, just a class with two read/write accessors Color and Size.  

If you remember from my previous post, I was using a template pattern to serve as the basis for 
extending the behavior of my filter class. Well I am going to do the same thing here (kind of) 
and define an Item_color_filter_spec class. 

class Item_color_filter_spec 

    attr_accessor :color 

     

    def initialize(color) 

        @color = color 

    end 

     

    def apply_to(items) 

         

    end 

end 

Now, L ƘŀǾŜ ŀ Ŏƭŀǎǎ ǘƘŀǘ ŀŎŎŜǇǘǎ ŀ ŎƻƭƻǊ ŀƴŘ Ƙŀǎ ŀƴ άŀǇǇƭȅψǘƻέ ƳŜǘƘƻŘ ǘƘŀǘ ŀŎŎŜǇǘǎ άƛǘŜƳǎέΦ L 
have left out the implementation code of this method on purpose.  

The next thing I am going to do is create an array of products I can use against the ProductFilter 
class. Ruby makes this pretty painless:  

products = [ 

    Product.new("Blue", "Large"), 

    Product.new("Red", "Large"), 

    Product.new("Blue", "Medium"), 

http://www.ruby-lang.org/en/
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    Product.new("Red", "Small"), 

    Product.new("Blue", "Large"), 

    Product.new("Yellow", "Small"), 

] 

{ƻ ǿƘŀǘΩǎ ƎƻƛƴƎ ƻƴ ƘŜǊŜΚ L ŘŜŎƭŀǊŜŘ ŀ ǾŀǊƛŀōƭŜ ŎŀƭƭŜŘ άǇǊƻŘǳŎǘǎέ ŀƴŘ ŀǎǎƛƎƴŜŘ ƛǘ ǘƻ ŀǊǊŀȅ ōȅ 
ǳǎƛƴƎ ǘƘŜ ǎǉǳŀǊŜ ōǊŀŎŜǎ άώ ϐέΦ ¸ǳǇ, that simple!  

What you may have noticed is that I actually instantiated several new products in the array. To 
ƛƴǎǘŀƴǘƛŀǘŜ ŀ Ŏƭŀǎǎ ȅƻǳ ǎƛƳǇƭȅ ǳǎŜ ǘƘŜ άƴŜǿέ ƳŜǘƘƻŘ ǘƘŀǘ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ hōƧŜŎǘ Ŏƭŀǎǎ ǘƘŀǘ ŀƭƭ 
objects in Ruby inherit from similar to C#.  

Now that I have a collection of products, I am going to give to my product filter class: 

product_filter = Product_Filter.new(products) 

Lƴ ǘƘŜ ŜȄŀƳǇƭŜ ōŜƭƻǿ L ŀƳ ƎƻƛƴƎ ǘƻ ŦƛƭǘŜǊ ŀƭƭ ǘƘŜ ά.ƭǳŜέ ǇǊƻŘǳŎǘǎΦ 

blue_products = product_filter.by(Item_color_filter_spec.new("Blue")) 

!ǘ ǘƘƛǎ Ǉƻƛƴǘ L ŀƳ ŎǊŜŀǘƛƴƎ ŀ ƴŜǿ άLǘŜƳψŎƻƭƻǊψŦƛƭǘŜǊψǎǇŜŎέ ŀƴŘ ƎƛǾƛƴƎ ǘƘŜ ŎƻƭƻǊ ά.ƭǳŜέ ŀǎ ǘƘŜ 
ŎƻƭƻǊ ǘƻ ŦƛƭǘŜǊ ƻƴΦ ¢ƘŜ tǊƻŘǳŎǘCƛƭǘŜǊ Ŏƭŀǎǎ ǿƻǳƭŘ ǘƘŜƴ ǎƛƳǇƭȅ Ŏŀƭƭ ǘƘŜ άŀǇǇƭȅψǘƻέ ƳŜǘƘƻŘ ƻƴ ǘƘŜ 
άLǘŜƳψŎƻƭƻǊψŦƛƭǘŜǊψǎǇŜŎέΦ  

If you ran tƘŜ ŎƻŘŜ ŀǘ ǘƘƛǎ Ǉƻƛƴǘ ƴƻǘƘƛƴƎ ǿƻǳƭŘ ƘŀǇǇŜƴ ōŜŎŀǳǎŜ ǿŜ ƘŀǾŜƴΩǘ ŀŎǘǳŀƭƭȅ ǿǊƛǘǘŜƴ ƻǳǊ 
ŦƛƭǘŜǊ ŎƻŘŜ ȅŜǘΦ {ƻ ǘƻ Řƻ ǘƘŀǘ ǿŜ ŀǊŜ ƎƻƛƴƎ ǘƻ ƳƻŘƛŦȅ ǘƘŜ άŀǇǇƭȅψǘƻέ ƳŜǘƘƻŘ ƻŦ ƻǳǊ 
άLǘŜƳψŎƻƭƻǊψŦƛƭǘŜǊψǎǇŜŎέ Ŏƭŀǎǎ ǿƛǘƘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻŘŜΥ 

def apply_to(items) 

    items.select{|item| item.color == @color} 

end 

Lƴ ǘƘŜ ŎƻŘŜ ŀōƻǾŜ ǘƘŜ άŀǇǇƭȅψǘƻέ ƳŜǘƘƻŘ ƛǎ ŜȄǇŜŎǘƛƴƎ ŀƴ ŀǊǊŀȅ ƻŦ ƛǘŜƳǎ ǘƻ ōŜ ǇŀǎǎŜŘ ƛƴΦ ²Ŝ 
ǘƘŜƴ Ŏŀƭƭ ǘƘŜ άǎŜƭŜŎǘέ ƳŜǘƘƻŘ ƻƴ ǘƘŜ ŀǊǊŀȅ Ŏƭŀǎǎ ŀƴŘ Ǉŀǎǎ ƛƴ ŀ ŦƛƭǘŜǊ άǇǊƻŎέ ōȅ ŜƴŎƭƻǎƛƴƎ ǘƘŜ 
statement in curly braces {} (In Ruōȅ ŀ άǇǊƻŎέ ƛǎ ŀƴ ƻōƧŜŎǘ ǘƘŀǘ ƘƻƭŘǎ ŀ ŎƘǳƴƪ ƻŦ ŎƻŘŜ ōǳǘ ƳƻǊŜ 
ƻƴ ǘƘƛǎ ƭŀǘŜǊύΦ ¢ƘŜ ǇƛǇŜ ōƭƻŎƪ άμμέ ƛǎ ǳǎŜŘ ǘƻ ǎƛƎƴƛŦȅ ǇŀǊŀƳŜǘŜǊǎ ǘƻ ǘƘŜ ǇǊƻŎ, similar to the 
parameters of a method. The actual statement that is executed is after the pipe block. We are 
trustinƎ ǘƘŀǘ ǘƘŜ άǎŜƭŜŎǘέ ƳŜǘƘƻŘ ƻŦ ǘƘŜ ŀǊǊŀȅ ƻōƧŜŎǘ ƛǎ ƎƻƛƴƎ ǘƻ ŜƴǳƳŜǊŀǘŜ ƻǾŜǊ ŜŀŎƘ ƻōƧŜŎǘ 
(product) it contains and pass it into Proc. Once in the Proc, we simply determine if the color of 
ǇǊƻŘǳŎǘ ƳŀǘŎƘŜǎ ǘƘŜ ƛƴǎǘŀƴŎŜ ǾŀǊƛŀōƭŜ άϪŎƻƭƻǊέ ƻŦ ǘƘŜ άLǘŜƳψŎƻƭƻǊψŦƛƭǘŜǊψǎǇŜŎέ, in this case 
ǘƘŜ ŎƻƭƻǊ άōƭǳŜέΦ ²ƘŜƴ ǘƘŜ tǊƻŎ ŜǾŀƭǳŀǘŜǎ ǘƻ ǘǊǳŜ ƛǘ ǇŀǎǎŜǎ ǘƘŜ ƛǘŜƳ ǘƻ ŀƴ ŀǊǊŀȅ ǘƘŀǘ ǘƘŜ ǎŜƭŜŎǘ 
method returns. 

¸ƻǳ Ŏŀƴ Ǉƻǎǎƛōƭȅ ŜǉǳŀǘŜ ŀ άǇǊƻŎέ ǘƻ ŀ lambda expression in C#. 

http://www.ruby-lang.org/en/
http://msdn2.microsoft.com/en-us/library/bb397687.aspx
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(Normally I would have used rSpec ǘƻ ƎƻǾŜǊƴ ŜǾŜǊȅǘƘƛƴƎ L ŀƳ ŘƻƛƴƎ ōǳǘ L ŘƛŘƴΩǘ ǿŀƴǘ ǘƻ ŜȄǇƭŀƛƴ 
BDD as well. I wanted to focus on the Ruby language in general.)  

Now if you run the code, ȅƻǳ ǿƛƭƭ ƘŀǾŜ ǘƘǊŜŜ ǇǊƻŘǳŎǘǎ ƛƴ ǘƘŜ άōƭǳŜψǇǊƻŘǳŎǘǎέ ǾŀǊƛŀōƭŜΦ Iƻǿ Řƻ 
ȅƻǳ ƪƴƻǿΚ ²Ŝƭƭ ƭŜǘΩǎ ƛǘŜǊŀǘŜ ƻǾŜǊ ƛǘ ōȅ ǳǎƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻŘŜΦ 

blue_products.each do |product|  

    puts(product.color) 

end 

Now remember, άōƭǳŜψǇǊƻŘǳŎǘǎέ ƛǎ ŀƴ ŀǊǊŀȅ ƻōƧŜŎǘΦ ¢ƘŜ ŀǊǊŀȅ ƻōƧŜŎǘ Ƙŀǎ ŀƴ άŜŀŎƘέ ƳŜǘƘƻŘ όŀǎ 
Řƻ ƻǘƘŜǊ ƻōƧŜŎǘǎ ƛƴ wǳōȅύ ǘƘŀǘ ŀŎŎŜǇǘǎ ŀ άǇǊƻŎέ ƻōƧŜŎǘΦ ¢ƘŜ άǇǊƻŎέ ōƭƻŎƪ ƛǎ ŘŜƴƻǘŜŘ ōȅ ǘƘŜ άŘƻέ 
ƪŜȅǿƻǊŘ ŀƴŘ ǘŜǊƳƛƴŀǘŜŘ ǿƛǘƘ ǘƘŜ άŜƴŘέ ƪŜȅǿƻǊŘΦ Lƴ ƻǳǊ ōƭƻŎƪ ǿŜ ŜȄǇŜŎǘƛƴƎ ǘƘŀǘ ǘƘŜ ŀǊǊŀȅ 
objectΩǎ άŜŀŎƘέ ƳŜǘƘƻŘ ƛǎ ƎƻƛƴƎ ǘƻ ƎƛǾŜ us a product. As the each method iterates over each 
product, ƛǘ ǇŀǎǎŜǎ ƛǘ ǘƻ ǘƘŜ άǇǊƻŎέ ŀƴŘ ǿŜ ǎƛƳǇƭȅ ǘŜƭƭ wǳōȅ ǘƻ ǿǊƛǘŜ ƛǘ ǘƻ ǘƘŜ ǎŎǊŜŜƴ ǳǎƛƴƎ ǘƘŜ 
άǇǳǘǎέ ƳŜǘƘƻŘΦ ¢ƘŜ ǊŜǎǳƭǘ ƻŦ ǘƘƛǎ ǎƳŀƭƭ ǎǘŀǘŜƳŜƴǘ ōƭƻŎƪ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

Blue 

 

Blue 

 

Blue 

So there you have it, 3 blue products!  

I know, ƴƻǘƘƛƴƎ ǎǇŜŎƛŀƭ ǊƛƎƘǘΚ ²Ŝƭƭ ƴƻǿ ƭŜǘΩǎ Ǉƭŀȅ ǿƛǘƘ ǎƻƳŜ Ruby sweetness!  

That sure is a lot effort to filter a product by color. Imagine if you had to keep adding different 
ŎƻƭƻǊ ŦƛƭǘŜǊǎΦ ¸ƻǳ ǿƻǳƭŘ ƘŀǾŜ ǘƻ ŎǊŜŀǘŜ ǎŜǾŜǊŀƭ άŎƻƭƻǊ ŦƛƭǘŜǊ ǎǇŜŎǎέ ƻǾŜǊ ŀƴŘ ƻǾŜǊ ŀƎŀƛƴΦ ¢Ƙŀǘ ƛǎ 
Řǳƭƭ ŀƴŘ Ƴƻǎǘ ǎǘŀǘƛŎ ƭŀƴƎǳŀƎŜǎ ƘŀǾŜ ǇƭŀȅŜŘ ǘƘƛǎ ƻǳǘΗ {ƻ ƭŜǘΩǎ ǳǎŜ ǎƻƳŜ wǳōȅ [ŀƳōŘŀΩǎ ǘƻ 
ŀŎŎƻƳǇƭƛǎƘ ǘƘŜ ǎŀƳŜ ǘƘƛƴƎ ŀǎ ǘƘŜ άŎƻƭƻǊ ŦƛƭǘŜǊ ǎǇŜŎέ  

We are going to create a filter spec that filters all products that are yellow.  

Remember I told you that Ruby views all uppercase variable names as constants; well we are 
going to harness the power of this convention and create a constant to hold the reference to 
the lambda. After all, DRY principles still apply here. 

YELLOW_COLOR_FILTER_SPEC = lambda do |products|  

    products.select{|product| product.color == "Yellow"} 

end 

Nothing in the code block above should be foreign at this point, ŜȄŎŜǇǘ ŦƻǊ ǘƘŜ άƭŀƳōŘŀέ ƪŜȅ 
ǿƻǊŘΦ ²Ƙŀǘ ǘƘŜ άƭŀƳōŘŀέ ƪŜȅǿƻǊŘ ŘƻŜǎ ƛǎ ǘŜƭƭ ǘƘŜ wǳōȅ ƛƴǘŜǊǇǊŜǘŜǊ ǘƻ ŀǎǎƛƎƴ ǘƘŜ άtǊƻŎέ ǘƻ ǘƘŜ 
Ŏƻƴǎǘŀƴǘ ά¸9[[h²ψ/h[hwψCL[¢9wψ{t9/έΦ  

http://rspec.info/
http://www.ruby-lang.org/en/
http://en.wikipedia.org/wiki/Don%27t_repeat_yourself



