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The Agenda

 Unit testing generalities
e Tools

Demo
e Tips for success

Today we’re going to:

*Talk about unit testing at a high level — what it is, what it's not, and why it's

sometimes hard to do.

*Review some tools that can help us get these tests written.
*See a demo of the tools in action.

sLearn some tips to make us successful testers using the tools.



Before we get too deep, basically what is unit testing?



Test Your Code
In Isolation

Unit testing allows you to test your code in isolation — free of the effects of third-
party dependencies, the environment, and external systems. It makes sure your
code behaves by itself so when you do find errors, you know it's your code and not
something problematic with the environment setup.



Complements
Integration Testing

Unit testing does not replace integration testing. Rather, it is a complementary type
of test — unit testing verifies that your code works by itself, while integration testing
verifies that it works in the context of the system. Just doing one of these is not
enough.

Setting up the entire system environment in every configuration needed to exercise
all of the paths through your code may not be feasible... or even possible, so you
need unit testing to do that.

Only verifying that your code works in isolation but not ensuring that it works in a
complete environment where you might encounter error conditions you didn’t plan
for... that’s just irresponsible.

You have to have both.



What Can
Make Unit
Testing
Hard?

The problem with unit testing large systems is that some things can make it really
hard to do.



Third-Party
Dependencies

Third-party dependencies can give you trouble — they’re nice and easy to use, but
sometimes they require a lot of setup like configuration files or databases.



Legacy Code

Legacy code isn’t always architected so well. Trying to test it, or test code that
interfaces with it, can be difficult.



API Design

Sometimes we cause our own headaches by the way we design our public-facing
APIs. Now, | know what you're thinking...



API Design?

Can’'t We Just
Design For
Testability?

“Wait a minute — our own API design is stopping us? Can’t we just design it so it’s
testable?”

Sure you can — that’s totally an option. And there are lots of benefits to doing that,
including...
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Easier test isolation — you can specifically design your code so you can isolate
individual functions for simpler testing.

And...
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Loose Coupling

Loose coupling — if you program to interfaces rather than to implementations, you
can swap test implementations out for production implementations. It also means
that if production implementations of the interfaces need to change, they can

without affecting the rest of the system.
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It's not all picnics and sunshine, though. Testable design can bite you.
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Removes Encapsulation

Testability means some things you might not want to grant the public access to will
have to be open — so the tests can get to them.
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Pretty much every object in your system will have an associated interface because
you need to be able to swap the production implementation for the test
implementation. Even if you're only ever going to have a single production
implementation for the life of the product, you still get the interface. In small
systems, it's not too bad, but in larger systems, well... that’s a lot of interfaces.
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Confusing
API

What if your customers are developers so a clean API is actually part of your
deliverable? What if you're a third-party dependency vendor? Testable APIs have a
lot of moving pieces and can be very heavy and confusing.

Think about it this way: What if the .NET Framework was written like this? It's
already big, but would it be even remotely as accessible as it is today if it was
entirely done with design-for-testability?
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Let's make a new rule: design for testability where it makes sense. You still have
your third-party dependencies and your legacy code to deal with, all of which is out
of your control and limits your ability to do a full testable design. Maybe your system
is so small that a testable design would have a significant impact on its size and
maintainability. Maybe you’re in a situation where your work with external
dependencies and legacy code force you into a place where you can’t do a testable
design. Maybe you value encapsulation. Maybe API is a deliverable for you.

Regardless of the reason, testable design may not be right for you. Design for
testability where it makes sense, and where it doesn’t (or where you can't), use
tools that allow you to bridge the gap.
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One of the tools you'll need to help you isolate your code from the rest of the
system is a mocking framework. Mocking frameworks let you easily simulate
interactions with external components without requiring all the heavy setup. For
example, you might be writing some code that interacts with a component that
needs configuration files set up in the system. A good mocking framework can
insert “pretend” — mock — responses from the configuration system so you don'’t
actually need to set up physical files.
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Mocking Is Like...
A Tape Recorder

 Record
* Playback
 Verify

Setting up mocks in your test is a lot like using a tape recorder. You record what
you want the mocked responses to be, you play those responses back during your
test, and then you verify that your code executed correctly.

For example, my application might query information from a database. The first time
the database is hit, it should return the set of customers. The second time the
database is hit, it should return the set of products. | can record my mock responses
so the first call to the database, the mock framework will return a fake set of
customers and the second call will return a fake set of products. When my test runs,
the mocking framework will play these back so my code will get the mocked
responses without actually touching the database. At the end of my test, I'll check
the results of executing my code and verify that all of the mocks | set up were
correctly used.
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Tools

e Visual Studio 2008 + NUnit 2.4.6

 Typemock Isolator < TestDriven.NET
4.2.3 2.12.2179

The tools I'll be using in the demo are listed here. I'm using Visual Studio 2008 as
my development environment, NUnit 2.4.6 as my unit testing framework, Typemock
Isolator 4.2.3 as my mocking framework, and the TestDriven.NET Visual Studio
add-in to easily run my tests without having to leave Visual Studio.

NUnit and TestDriven.NET are both free. You can get Visual Studio Express
Editions for free, but I'll be showing the Professional Edition. There is a community
edition of Typemock Isolator, but some of the features I'll be showing — like “Natural
Mocks” — are only available in the versions you pay for.

The thing that’s different about Typemock from the other mocking frameworks out
there is that Typemock uses the Profiler API — similar to code coverage tools — so
it's actually running in the background while your tests are going on. This means it's
able to intercept calls at the CLR level and swap in your mocked behavior, making it
very powerful and able to mock a lot of things other mocking frameworks can’t — like
calls to private methods or static methods.
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Doesn’t This
Enable Bad
Design?

NO.

Testing tools test...
Design tools design.

Am | encouraging or enabling bad design by using a powerful tool like Typemock
Isolator?

Nope. A testing tool is responsible for testing — if you need tools to help you with
your design, they're out there. Look at NDepend and FxCop, for example. Just
because you CAN do some things with Typemock doesn’'t mean you SHOULD. You
will still need to proactively design your software in the right way to fit your needs.

...but if you really want Typemock to behave like other mocking frameworks and
sort of “enforce” your design, stick to Natural mocks. It’s still very valuable to have
the power to add tests to your legacy code without impacting the design — it doesn’t
mean you have to use it.
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Tios

Don’t add mocks for things that don’t need to be mocked. You can get inaccurate
test results and have a difficult time tracking down why if you aren’t careful.

Stick to testing public and protected members of your objects. Public members are
seen by external components; protected members are important if you are
delivering an API because objects deriving from your base objects will be using
them. If you test private members, you can easily get into a situation where your
tests know too much about the implementation of your object and maintaining the
object and its associated tests can be tricky.

If you can pretty easily create a little stub class or something with fake functionality
instead of mocking that functionality, do it. It's tempting to use mocks for everything,
but not passing things through that “magic mocking framework” can make your tests
easier to understand and maintain.
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Resources

« Typemock:
http://www.typemock.com

 NUnit: http://www.nunit.org

* Me (Travis lllig)
—Email: tillig@checkfree.com
—Blog:
http://www.paraesthesia.com
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