Pablo's SOLIBoftware
Development

The Los Techies crem proud to compilea number of blog
posts focusean a particular subject in addition to their
regular bloggingPablo's Topic of the Month for the month
March2008 wa on Bob Martin's S.Q..1.D. design principles.
Wetriedto cover all of them by the end of the monémnd
duplicated some ovetime.

Software Development is not a Jenga game
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Whatis S.O.L.1.D.?

S.O.L.I.D. is a collection of bgsactice objectoriented design principleshichcan be applied
to yourdesign allowing youto accomplish various desirable goalsch asoosecoupling,
higher mainainability, intuitive location of interesting code, et8.0.L.I.D. is an acronym for
the following principles (which are, themselves acronyatonfused 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 I&rs in the S.O.L.I1.D. acronysyet 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 EXTE
BUT CLOSED FOR MODIFICATION

LSP: Liskov Substitution Principle
FUNCTIONS THAT USE ... REFERENQ@EE TDASSES MUST BE ABLE TO USE OBJECTS OF
DERIVED CLASSEISHOUT KNOWING IT.

ISP: Interface Segregation Principle
CLIENTS SHOULD NOT BE FORCED TO DEPEND UPON INTERFACESN®IAUSHEY DO

DIP: Dependency Inversion Principle
A. HIGH LEVEL MODULES SHOULD NOT DEPEND UPON LOW LEVEL MODULES. BOTH SHOUL
DEPEND UPON ABSTRACTIONS

B. ABSTRACTIONS SHOULD NOT DEPENCEURMDN.METAILS SHOULD DEPEND UPON
ABSTRACTIONS
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http://butunclebob.com/ArticleS.UncleBob.PrinciplesOfOod
http://www.objectmentor.com/resources/articles/ocp.pdf
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http://www.objectmentor.com/resources/articles/isp.pdf
http://www.objectmentor.com/resources/articles/dip.pdf

SRP: Single Responsibility Principle

THERE SHOULD NEVER BE MORE THAN ONE REASON FOR A CLASS TO CHANC
http://www.objectmentor.com/resouices/articles/srp.pdf

SINGLE RESPONSIBILITY PRINCIPLE

Just Because You Can, Doesn't Mean You Should
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http://www.objectmentor.com/resources/articles/srp.pdf

Single Responsibility Principley Sean Chambers

After Chad and Rayfollowed 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 ismad 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 oneresponsibilityand 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 | have a BankAccount class that has a couple of
methods:

1: publicabstractclassBankAccount

2:{

3: doubleBalance { get; }

void Depositfloubleamount) {}

void Withdraw(doubleamount) {}

void AddInterestfloubleamount) {}

void Transfer(double amount, IBankAccount toAccount) {}

© N o gk

Let's say that we use this BankAccount class for a p&&brecking and Savings account. That
would caus 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 thtte class would even have 3 reasons to change because of the
Deposit/Withdraw methods as well but | think you adefinitely get a little crazy with SRP. That
being said, | believe it just depends on the context.

So, let's refactor this to be more SRPridby.

1: publicabstractclassBankAccount

24

3: doubleBalance { get; }

4: void Depositfloubleamount);

5:  void Withdraw(doubleamount);

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

8:

9: publicclassCheckingAccount : BankAccount
10:{

11:}
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12:

13: publicclassSavingsAccount : BankAccount
14:{

15:  publicvoid AddInterestfloubleamount);
16:}

So what we have done is simply create an abstract class out of BankAecolthen 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 & lmore 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 isa link to the SRP pdh Object Mentor for more information.
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Single Responsibility Principley Jason Meridth

This post is about the first letter in Uncle Bob's SOLID acrogiymle Responsibility Principknd a continuation
of The Los TechéePablo's Topic of the MonttMarch: SOLID PrincipleSean has alreadyostedon 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 adifanyme.idea

of this series because | personally have interviewed with companies who would asp@dsible code scenarios

and | respond with one of these principles or one of the GOF patterns and they look back at me with a blahk stare.
know these are just labels, but if they can reduce the miscommunication possibilities and start standardizing ou
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.

SingleRespnsibility Principle (SRP):
A class should have only one reason to change.

A good antiexample is théActive Record patternThis pattern is in contradiction of SRR.domainentity handles
persistence ofts information. (Note: There is nothing wrong with using Active Record; I've recently used it on a
quick demo site and it worked perfectiNormally, you would have a controller method/action pass a "hydrated"
entity to a nmethod of a repository instance.

Like my favorite quote says:
Talk is cheap, show me the code ~ Linuydlds
[ S {b6kat some .NET code.

Anti-SRP (Active Record)

Imagine you have a User entity that has a username and password profiertysing theCastle Active Record
libraries for this example.

: using System;
: using Castle.ActiveRecord;

1
2
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;
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http://en.wikipedia.org/wiki/Active_record_pattern

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 {returnid; }

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: publictsng Password

39: {

40: get { return password; }
41: set { password = value; }
42: }

43: '}

44:}

As you can segou use attributes to dictate how your properties map to columns in your database
table. Your entity name usually matches your table name, whgingthe ActiveRecord attribute with
no explicit table name (i.e., [ActiveRecord("UserTableName")].

To save the user you would take an instantiated user and call user.S@te()yvould causan
update to fire if the user instance had identity (aka an Id) and insert if it did not.

Translation to SRP

What | would normally do is hawchitecturelike the following:
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DOMAIN (CORE) PROJECT
( IRepository<T=> =) | ( IUserRepository B User &
Generic [nterface Interface Class
"3 k1 | ¥ [Repository<Users =
= Methods i = Properties
W Find | ) j"‘ Password
@ Findar ' ' Usemame
& Save _ = Methods
i @ User
DATA PROJECT
() IUserRepository
" UserRepository ¥) |
Class

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 @stle.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(lUserRepository 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 ohé hardest principles to enforce because there is always room for refactoring out
one class to multiple; each class has one responsibltiig.personal preference because class
explosion does cause some people to become code zedis. of my otherdvorite 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 thdy?Gabriel Schenker

Introduction

You may ask yourself why | publish anotheicitabout thesingle responsibility principle
(SRP)We already had some very good post about this principle at Los Techiégre.gere
andhereto mention just a few. Well, the reason is that | consider this prinoipeof the most
helpful ones to achieve higher quality of code and better desigmen applied consistently.
And | want to approach this topic from a different standpahan is usually done by other
authors...

What doesSRRnean? The theoretical explanation (you might have read ordeny times
already) is

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

What does this mean? This means that we should startittktsmall. Each complex problem
cannot easily be solved as a whole. It is much easier to first divide the problem in smaller sub
problems. Each suproblem has reduced complexity compared to the overall problem and can
then be tackled separately. Theresigproverb whose origin is from the Romans which says:
"Divide et imperat; translated to English this means: "Divide and reign”. It was not pogeible
the Roman emperor to reign the whole empire alone. No, he divided the empire into
independentregionsand appointed a king or sovereign to each region. At the tr@lRoman
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. Ve
often these problems are rather complex. Often the boundary conditions defining the problem
even change. Now we should start thinking in term&divide et imperat”Let's find the sub
problems in the domain we are working in. Keep on dividing eackpsaliiem into subsub-
problems until you reach the point where such a "rpnoblem” has just one single task left.
Let's then solve each of those "mymioblem” in its own class. Since each class only has one
single task to fulfil/lthere is (as a conseguce) only one reason left to change this class. We
only have to change this class if the corresponding task changes.

Instead of tasksone often talks ofesponsibility. Each class should have a single responsibility.
The responsibility is to just accotigh the assigned task.

| 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

-tl-()tzQé {h[ L5 {2 EosTethisons SOSt 2LIYSy i 4



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

more readable, that is easier to understand
less error prone

more robust

better testable

better maintainable and extendable

=A =4 -4 4 4

Swiss people think differently...

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

A real Swiss does not need to follow thiagle responsibility principleThat's something for
others but not fo us. As a representative sample | want to present you one of our most
successful products: th®wiss 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 aitsl fvell into the pocket of
everyreal Swiss man.

Some people prefer to even pack more functionality into this unj
you can see in this second picture at rig

Well, this one is even better! But now |
==.|have to admit, that not every pocket is b
enough forthis tool. Thus only the
strongestSwiss men get one.

Another tool comes to my mind when remembering the time | passed in the
army. Our helmet is also considered to bmaltipurposetool. Weprimarily use it
to protect our heads from injuries but it has as well served me many times agi
pillow. It is even considered as an ahéind-grenade tool. We were told that if a
hand grenade is thrown at us and we have no time or possibility to thrawaty
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. | 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

|they are also very goodscer players! Currently we have
3 of them in our national soccer team.

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

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

Why does therest 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. | will have to
throw away the whole knife. Whatwaaste!

Or imagne that | am really happy with my Swiss army | W
knife but just one element does not totally fit my needs
would like to replace just this element with another oni = /7 Ik
which is better suited to my needs. | cannot do it! It's ji ' J N '
not possible without (negativg) affecting all the other

elements of the knife. [ j

4 5 6

8
Imagine having a nice dinner with your ifr husband ir . 1_2_3
a first class restaurant. You certainly have had lots ofdspiforks and spoongach element
serving for a single purpose. There arevksito cut steaks or pizzas orwes to eat fish and so
on. Each item is optimized for its spectisk. 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
i sense to have only one single glass for all kinds of beverges

.~ lyou like wine then you knowhat | mean. Red winestes

* Isignificantly betér 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 nid®ie steak with baked

potato is served.

Let's start coding!

Too many developers still don't respect the SRi®nsider this one of the primary reasons why
an application gets unmanagealdeger time. More and morethe code base resembles a plate
of Spaghetti. Consider the following sample.

publicpartial classForm1 : Form
{

publicForm1()

{

InitializeComponent();

}

private void btnBrowse_Clickipjectsender, EventArgs e)
{
openFileDialogl.Filter XML Document (*.xml)|*.xml|All Files (*.*)[*.*",
var result = openFileDialog1.ShowDialog();
if (result == DialgResult.OK)
{
txtFileName.Text = openFileDialogl.FileName;
btnLoad.Enabled true;
}
}

private void btnLoad_Clickibjectsender, EventArgs e)
{
listViewl.ltems.Clear();
var fileName =xtFileName.Text;
using(var fs =new FileStream(fileName, FileMode.Open))
{
var reader = XmIReader.Create(fs);
while (reader.Read())
{
if(reader.Name !=product") continue
var id = reader.GetAttributéd");
var name = reader.GetAttribute{ame');
var unitPrice = reader.GetAttribute(nitPrice’);
var discontinued = reader.GetAttributel{scontinued?);
var item=new ListViewltem(
new string]{id, name, unitPrice, discontinued});
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listViewl.ltems.Add(item);

}
}
}
}

A sample XML document could be

<?xmlversior="1.0"encoding"utf-8" 7>

<products>
<productid="1" name="IPod NanolnitPrice="129.55"discontinuedc"false"/>
<productid="2" name="IPod TouchUnitPrice="259.10"discontinued:"false"/>
<productid="3" name="IPod"unitPrice="78.95"discontinued"true"/>

</products>

Suchand exampleof codecanbe found all the time inanytype 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. | 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.

| have kept the above code sample as short as possible. The structiwe XKML 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 introdudereductentity as our model
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Annalyze Evaluate

UUnderstand

Eermemibher

By carefully analyzing the above code snippet and the given XML document we can define the
following model

publicclassProduct

{
publicint Id { get; set; }
publicstringName { get; set; }
publicdecimalUnitPrice { 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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private void btnLoad_Click(object sender, EventArgs e)
{

listViewl.Items.Clear();

var fileName = i T -
i var fs = new FileStream(fileName, FileMode.Ope

var reader = XmlReader.Create(fs);
i 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 [1{id, name, unitPrice, discontinued});
listViewl.Items.Add(item);

Wouldn't it make sense to have a specific component core@with loading a list of products
from a data source and return a list of instances of type ProdBot@ethindike this:

publicinterfacelProductRepositry

{
IEnumerable<Product> GetByFileNastie(g 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 assumptionhafving a product entity and a product
repository, the code might look like this:

private IProductRepository repository;

privatevoid btnLoad_Clickibjectsender, EventArgs e)
{
listViewl.Items.Clear();
var fileName = txtFileName.Text;
var praducts = repository.GetByFileName(fileName);
foreach(Product productn products)
{
var item =new ListViewltemiew(]
{
product.ld.ToString(),
product.Name,
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product.UnitPrice.ToString(),
product.Discontinued.ToString()

D
listViewlltems.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 befeesshouldstill not be happy.

A view (and here the form is a view) sldonly contain logic that is strictly related to

presenting data and delegating requests triggered by the userctiné&rolleror presenter Thus

we introduce a pattern which separates the concerns of a) visualization, b) orchestration and c)
(data) modd. A pattern that perfectly fits our needs is the Modébw-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 analyzevhat the responsibility of the viewhould 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 documgmthe 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)

= =4 =4 -4 =4

Second refactoring

Assuming that we have suchPaoductPresenteclasswe can then refator the view (or form)
code like this

publicpartial classForm1 : Form

{
publicForm1()

{

InitializeComponent();

}

private ProductPresenter presenter;

private void btnBrowse_Clickibjectsender, EventArgs €)

{

presenter.BrowseForFileName();

}
private void btnLoad_Clickibjectsender, EventArgs e)

{

presenter.GetProducts();
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}

publicvoid ShowProducts(IEnumerable<Product> products)

{

listViewl.ltems.Clear();
foreach(Product productn products)

{

var item =new ListViewltemew(]

{
product.ld.ToString(),

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

N
listViewl.Iltems.Add(iten);

}
}

publicstring GetFileName()
{

return txtFileName.Text;

}

publicvoid SetFileNamegring fileName)
{

txtFileName.Text = fileName;
btnLoad.Enabled true;

}
}

Note that the above code o contains only display related code or code that delegates a user
request to the presenterSo far, veé haveachieveda good separation of concerns.

Now we have to implement the presenter. As said beftite presenter is responsible to
orchestrate the cdaboration of model, view and external/additional services. Tlhes

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 consdetio be an antpattern.

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

publicclassProductPresenter

{

publicvoid BrowseForFileName()
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publiclEnumerable<Product> GetProdugts(
{..}
}

The presenter accesses its view (that is in this case the faiman interface

publicinterfacelProductView
{
void Initialize(ProductPresenter presenter);
string GetFileName();
void ShowProducts(IEnumerable<Product> prodiict
void SetFileNametringfileName);

}
Which has to be implemented by the forrtat is

publicpartial classForm1 : Form, IProductView

{..}
Let's have a look at the implementation of the presenter

publicclassProductPresenter

{
private readonly |OpenFileDialog openFileDialog;
private readonlylProductRepository repository;
privatereadonlylProductView view;

publicProductPresenter()
{
view =new Form1();
view.Initializethis);
repository =new ProductRepository();
openFileDialog sew OpenFileDialogWrapper();
}

publicvoid BrowseForFileName()
{
openFileDialog.Filter XML Document (*.xml)|*.xml|All Files (*.*)|*.*,
var result = openFileDialog.ShowDialog();
if (result == DialogResult.OK)
view.SetFileName(openFileDialog.FileName);

publicvoid 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 commaithe modelview-presenter triad!

Starting the application

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

staticclassProgram

{
[STAThread]

static void Main()

{
Application.EnableVisualStyles();

Application.SetCompatibleTextRenderingDefdals@);

var presenter new ProductPresenter();
Application.Run((Form) presenter.View);

}
}

In the Main() method wénstantiate a product presentewhich 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 the presenter to complete its implementation

publiclProductView View

{

get {return view; }

}

Step 4: Implementing theepository

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

publicclassProductRepositar : IProductRepository

{
publiclEnumerable<Product> GetByFileNastegfileName)
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{

var products =new List<Product>();
using(var fs =new FileStream(fileName, FileMode.Open))
{
var reader = XmIReader.Creat(f
while (reader.Read())
{
if (reader.Name !=product") continue
var product =new Product();
product.ld =int.Parse(reader.GetAttribut&¢"));
product.Name = readeGetAttribute('name');
product.UnitPrice =lecimalParse(reader.GetAttribut&(nitPrice"));
product.Discontinued bool.Parse(reader.GetAttributédiscontinued));
products.Add(product);
}
}
return products;
}
}

Now | 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 onisthe 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:

publicclassProductRepository : IProductRepository
{
privatereadonlylFileLoader loader;
privatereadonlylProductMapgr mapper;

publicProductRepository()

{
loader =new FileLoader();
mapper =new ProductMapper();

}

publiclEnumerable<Product> GetByFileNastegfileName)
{
var products ;new List<Product>();
usirng (Stream input = loader.Load(fleName))
{
var reader = XmIReader.Create(input);
while (reader.Read())
{
if (reader.Name !Zproduct") continue
var product = mapper.Map(reader);
products.Add(product);
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}
}

return products;

}
}

Now | have a file loader which is responsible for loading the XML document and returning it as a
stream to me. And | also have a mappehich is responsible tmap a single XML node to a
product. As a resulthe code of the repository has become very simple and manageable.

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

publicinterfacelProductMapper

{
Product Map(XmIReader reader);

}

publicclassProductMapper : IProductMapper

{
publicProduct Map(XmIReader reader)

{
if (reader ==null)
throw new ArgumentNullExceptiofiKML reader used when mapping cannot be nyll."
if (reader.Name !=product")
throw new InvalidOperationExceptiofXML reader is not on a product fragmenf."”

var product =new Product();

product.ld =int.Parse(reader.GetAttribut&¢l"));

product.Name = reader.GetAttribut&(ame");

product.LhitPrice =decimalParse(reader.GetAttribut&(nitPrice");
product.Discontinued bool.Parse(reader.GetAttributédiscontinued));
return product;

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

The implementation of the (fil¢ loader is also very simple

publicinterfacelFileLoader

{

Stream LoadfringfileName);

}

publicclassFileLoader : IFileLoader

{
publicStream LoadgringfileName)
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{

return new FileStream(fileName, FileMode.Open);

}
}

Class diagram of the fully refactored sample

The im@ye 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.

IProductReposit... ' | ¥ repostory ProductPresenter nFileDalog 10penfile Dislog
interface = —1 Class TV VR — Interface
IProductRepository | ~ ICpenFileDialog
1ProductMapper ¥ | ¥ mapper ProductReposit... = i view | OpenFlleDislog....
Interface | 1 Class Class
IProductView
Intertace
= Methods
I 1PreductMapper © GeByFileName
ProductMapper < © ProductReposit.. ProductVeew
Class T Z
Forml ¥ Product
Class Class
&7 loader o¥-Fom
! = Propesties
IFileLoader ¥ ¥ Discontinued
interface =
= Name
% UnitPrice
IFleloacer
FleLoader
Class

The ample code

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

Summary

You might be overwhelmed by the shenount of classes (and code) introduced by the
refactoring. For this simple sampleis certainly overheachot worth the investment. But don't
forget thatreal applications are more complex than this simple example. The more complex
and the bigger angplication becomes the more importar8BRMecomes With the aid othe
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http://auramares.googlecode.com/svn/trunk/SRP

SRPa complex problem can be reduced to many smaltgtdblems which are easy to solve in
isolation. Just remember the sample of the Roman empire | gave you in the introductios of thi
post.

Whenrespecting and applying the SRAny daily work] havealwaysattained huge benefits.
My code is more robust, more stable, better understandable and maintainable. At the getl
a better and much cleaner design.
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OCP: Open Closed Prin@apl

SOFTWARE ENTITIES (CLASSES, MODULES, FUNCTIONS, ETC.) SHOULD BE OP

FOR EXTENSION BUT CLOSED FOR MODIFICATION
http://www.objectmentor.com/resources/articles/ocp.pdf

‘. 5
OPEN CLOSED PRINCIPLE

Open Chest Surgery Is Not Needed When Putting On A Coat
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Open Gbsed Principldoy Joe Ocampo

¢KS 2Ly Of2aSR LINAYOALX S Aa 2yS 2F (GKS 2f RSa
you with the history since you can find countless articles out on the net. But if you want a really
comprehensive reaglease c® O1 2 dzi w20 SNI al NIAyQad SEOSff Sy
The open osed principle can be summoneg in the following statement.

Theopen/closed principle states "software entities (classes, modules, functions, etc.) should be
open for extension, but oked 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
AAYLIX S SEGSyanrot Sitisaudaiebof skilkseas muclRas yi€elithatitfen y |
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 gftware development ecosystem behave a certaiay that is dependent upon

a governed context. In the scenario abgyeu 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.

TRS FAEGSNI Of I 4aQ NI A& LRy fbasedioff thelagtionoffiltedirdy byF A £ G S NJ
color (its behavior). So your goal is to write a class that will always be able to filter products.

(Work with me on this | am trying to get you into a uhset because that is all OCP truly is at its

heart.)

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

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

TheProductFilteris responsible fofiltering productsby color
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Now,f SGQa gNAGS 2dzNJ aAYLX S Oflaa (2 R2 (KAAY

publicclassProductFilter

{

publiclEnumerable<Product> ByColor(IList<Product> products, ProductColor productColor)

{

foreach(var productin products)

{
if (product.Color == productColor)

yieldreturn product;

}
}
}

As you can see this pretty much does the job of filtering a producblor. Pretty simplgbut
imagine if you had the following typical conversation with one of yoerss

A

' ASNY 2SS ySSR (2 taz2 o6S FofS G2 FA{GSNIoe a

5538t 2LISNY aWdzad &aATS Ff2yS 2NJ O02f 2NJ I YR &Al

(0p))

NY a!YY LINRPolote o020Kdé

Q)
(p))

550St 2LISNY GDNBF GHE

{2 tSGQ&a dzaS 2dzNJ h/t aOSyFINAR2 GSYLIX 4GS I3FAyo®
TheProductFilteris responsible fofiltering products by color

TheProductFilteris responsible fofiltering productsby size

TheProductFilteris responsible fofiltering productsby color and size

Now the code:

publicclassProductFilter

{
publiclEnumerable<Product> ByColor(IList<Productdpets, ProductColor productColor)

{

foreach(var productin products)

{
if (product.Color == productColor)

yieldreturn product;

}
}

publiclEnumerable<Product> ByColorAndSize(IList<Proguottucts,
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ProductColor productColor,
ProductSize productSize)

{

foreach(var productin products)

{
if ((product.Color == prasttColor) &&

(product.Size == productSize))
yieldreturn product;

}
}

publiclEnumerable<Product> BySize(IList<Product> products,
ProductSize productSize)

{

foreach(var productin products)

{
if ((product.Size == productSize))
yieldreturn product;
}
}
}

This is great but this implementation is violating OCP.

Where'd we go wrong?
[ SGQa NB DA a kriiMattiAnasity saysaBoutiDCRv 2 6
Robert Martin says modules that adhere to Opgélosed Principle have 2 primary attributes:

1. "Open For Extension'lt is possible to extend the behavior of the module as the
requirements of the application change (i.bange 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.

[ S &R the following question torsure weAREviolating OCP.

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

Every time a user asksr new criteriato filter a product can we extend the behavior of the
ProductFilter class to supportémew criterig 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 utilizeralate or strategypattern. If we still
allow the Product filter to perform its job of invoking the filtering process can put the
implementationof filtering in another classThis is achievelly mixing in a littldLSP

Here is the template fothe ProdictFilterSpecification:

publicabstractclassProductFilterSpecification

{

publiclEnumerable<Product> Filter(IList<Product> products)

{
return ApplyFilter(products);

}

protectedabstractiEnumerable<Product> ApplyFilter(IList<Prtctyproducts);
}

[ SG§Qa 3I2 FTKSFIR YR ONBFGS 2dzNJ FANBRG ONRGSNRAIF X

publicclassColorFilterSpecification : ProductFilterSpecification

{

private readonlyProductColor productColor;

publicColorFilterSpecification(Prodi@olor productColor)
{

this.productColor = productColor;

}

protectedoverrideIEnumerable<Product> ApplyFilter(IList<Product> products)

{

foreach(var productin products)

{
if (product.Color == productilor)
yieldreturn product;

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

publiclEnumerable<Product> By(IList<Product> products, ProductFilterSpeémifitiierSpecification)
{

return filterSpecification.Filter(products);

}

OCP goodness!
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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

So leR@ make sure we afldOTviolating OCP and ask the same questions we did before.

Every time a user asks for new criteria to filter a product do we have tlifyjnthe
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
ProductFilterclass to support te new criterig without opening up the class file again and
modifying it?

Yes! All we simply have to do,ipass in a new ProductFilterSpecification. "Open for
extension"

b2¢g fSGQa 2dzad YI 1S &adz2NB 4 S néatio@sdifiei Y2RATASR
ProductFilter. All we simply have to do is validate that our ProductFilter still has the same
behavior as before.

TheProductFilteris responsible fofiltering productsby color: Yes it still does that!
TheProductFilteris responsibléor filtering productsby size: Yes it still does that!
TheProductFilteris responsible fofiltering productsby 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:

namespacéCP_Example.Good

{

publicclassProductFilter

{
[Obsolete(This method is obsolete; use method 'By' with ProductFilterSpecificgjion”
publiclEnumerable<Product> ByColor(IList<Produmbducts, ProductColor productColor)
{

foreach(var productin products)
{
if (product.Color == productColor)
yieldreturn product;
}
}

[Obsolete(This methal is obsolete; use method 'By" with ProductFilterSpecificajjon”
publiclEnumerable<Product> ByColorAndSize(IList<Product> products,
ProductColor productColor,
ProductSize productSize)
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{

foreach(var productin products)

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

(product.Size == productSize))
yieldreturn product;

[Obsolete(This method is obsolete; use method 'By' with ProductFilterSpecificgjion”
publiclEnumerable<Product> BySize(IList<Product> products,

ProductSize produci&)
{

foreach(var productin products)

{
if ((product.Size == productSize))
yieldreturn product;

publiclEnumerable<Product> By(IList<Product> prodirRtsductFilterSpecification filterSpecification)
{

return filterSpecification.Filter(products);
}
}

publicabstractclassProductFilterSpecification

{
publiclEnumerable<Product> Filter(IList<Product> prasjuc

{
return ApplyFilter(products);

}

protectedabstractiEnumerable<Product> ApplyFilter(IList<Product> products);

}

publicclassColorFilterSpecification : ProductFilterSpecification

{

privatereadonly ProductColor productColor;

public ColorFilterSpecification(ProductColor productColor)

{

this.productColor = productColor;

}

protectedoverrideIEnumerable<Product> ApplyFilter(IList<Product> products)

{

foreach(var productin products)

{
if (product.Color == productColor)
yieldreturn product;
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}
publicenum ProductColor
{
Blue,
Yellow,
Red,
Gold,
Brown
}
publicenumProductSize
{
Small, Medium, Large, ReallyBig
}
publicclassProduct
{
publicProduct(ProductColor color)
{
this.Color = color;
}

publicProductColor Color { get; set; }

publicProductSize Size { get; set; }
}

[Context]
publicclassFiltering_by_color
{
private ProductFilter filterProduct;
private IList<Product> products;

[SeUp]

publicvoid 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)

I
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[Specification]
publicvoid should_filter_by_the_color_given()

{

int foundCount = 0;
foreach(var productin filterProduct.By(productsyew ColorFilterSpecification(ProductColor.Blue)))

{

foundCount++;

}

Assert.That(foundCount, Is.EqualTo(2));
}
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OCP revisited in Ruldyy Joe Ocampo

| was playing with somRubycode this weekend and thought | would show so@€Rwith
Ruby

For more of an irdepth discussion on OCplease readny previous post

Now the first thing | 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) typs®nHfles us to

have awesome extensiliy. It is the closure part of the equation that really scares me more

OKFY FTye@iKAYy3d StaSed LT &2dz NBIrfte NByQd OF NS
fly3dzZZ 3Sa &2dz Oy ljdzaOlfe YI1S I YSaa 2F GKAY
dynamt language you just have to exercise greater déwat is all.

{2 tSGQ&a dzaS 2dz2NJ h/t &aOSYyFNA2 GSYLXIGS F3lFAyYy

1 TheProductFilteris responsible fofiltering productsby color
1 TheProductFilteris responsible fofiltering productsby size
1 TheProductFilteris responsible fofiltering productsby color and size

[ SG§Qa 3I2 KSR YR ONBFIGS (G4KS t NPRdzOGCAf GSNJI T
classProductFilter
attr_reader :products
def initialize(products)
@products products
end

def by(filter_spec)

end
end

For those that have never created a class in Rigbyne breakdown the syntax structures.

classkeyword is used to define a class followed by the name of the class. It is importanito not

that class names must start with an uppercase letter. The uppercase letter signifiesRalblye

interpreter that this isconstant;Y S| yAy 3 GKIF i 6KSYS@SNI 6K& GSN¥Y a
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.

-tl-()tZQé {h[ L5 {2 EosTethisons SOSt 2LIYSy i 4



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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constructor method in C#.

¢

The@a & Yo2t RSy2384 Iy AyaidlyOS GINAIGESd b2iAO:

typed but is assigned in the constructor through @products reference. The instance variable
@products is assigned to the products paraenevariable that is passed into the constructor.

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

classProduct
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 pgo$twas using a template pattern to serve as the basis for
extending the behavior of my filter class. \Mehm going to do the same thing here (kind of)
and define an Item_color_filter_spec class.

clasdtem_color_filter_spec
attr_accessor :color

def initialize(color)
@color = color
end

def apply_to(items)

end
end

Now,L KI @S F Oflaa GKFEG FFOOSLIia I O2f2NJ I yR
have left out the implementation code of this method on purpose.

The next thing | am going to do is create an array of products | can use against the RiteductF
classRubymakes this pretty painless:

products = [
Productnew("Blue", "Large’),
Productnew("Red", "Large’),
Productnew("Blue", "Medium"),
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Productnew("Red", "Smadl"),
Productnew("Blue", "Large’),
Productnew("Yellow", "Small’),

]
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What you may have noticed is thaadtually instantiated several new products in the array. To
AyaaryadAarasS | Oflaa e2dz aAYLX e dzaS GKS aySg¢
objects inRubyinherit from simiér to C#.

Now that | have a collection of productsam going tayive to my product filter class:

product_filter = Product_Filtenew(products)
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blue_products = product_filter.by(Item_caldilter_specnew("Blue"))
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def apply_to(items)

items.selet{|item| item.color == @color}
end
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parameters of a methodlhe actual statement that is executesl dter the pipe block. We are
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(product) it contains and pass it into Proc. Once in the Rvecsimply determine if the color of
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method returns.
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(Normally | would have use®pedi 2 3I2 FSNY SOSNEBEGKAY3I L Y R2Ay3
BDD as well. | wanted to focus on the Ruby language in general.)
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blue_products.eacko |product|
puts(product.color)
end

Now rememberd 6
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Blue

Blue
So there you hawit, 3 blue products!
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That sure is a lot effort to filter a product by color. Imagine if you had to keemgdtiiferent
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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 refeten
the lambda. After aJIDRYprinciples still apply here.

YELLOW_COLOR_FILTER_SPEC =darffmdducts|
products.select{|product| product.color ==Y ellow'}
end

Nothing in the code block above should be foreign atthisp@nE OS LJG F2NJ G KS af I Y
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