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“Unit testing is a test-driven development (TDD) method 

for evaluating software that pays special attention to an 

individual component or unit of code—the smallest 

increment possible” (IBM)

What is Unit Testing?

https://www.ibm.com/think/topics/unit-testing


Unit Testing vs. Other Testing Types

Unit Tests Integration/System Tests

Scope Small scope (typically a single 

class or method).

Can be small or large scope 

(integration of classes/methods, 
entire systems).

Isolation Must isolate the unit being tested 

(no external dependencies, 
network/file system reads/writes). 
Dependencies are typically 

mocked.

Do not necessarily need to be 

isolated. Typically, integrated within 
the rest of the application/system 
and tested within that context.

Speed Typically, very quick. Longer, more extensive tests.

Purpose Verify functionality of individual 

unit.

Validate functionality of a 

unit/system/application in the 
context of a larger subset of the 
entire system.
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To write unit test (according to IBM):

1. Identify the Unit

2. Select an Approach

3. Establish the Environment (testing framework, testing data, etc.)

4. Create and use test cases

5. Debug and resolve issues (force your tests to find issues)

How to write Unit Tests?
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1. Catch bugs early: Unit tests are quick and test small units. Can 

run frequently when developing).

2. Safety net for changes: If unit tests are already properly written, 

additional changes to the unit can instantly be tested.

3. Documentation: Unit tests can act as documentation for what 

has and hasn’t been tested.

4. Many more reasons!

Why write Unit Tests?
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C++ Testing Frameworks

Catch2 Boost.Test

CppTest

https://catch2.org/
https://www.boost.org/doc/libs/latest/libs/test/doc/html/index.html
https://cpptest.sourceforge.io/


C++ Testing Frameworks

GoogleTest

https://google.github.io/googletest/
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What is GoogleTest?

• C++ Testing framework developed by Google!

• Provides test fixtures, parameterized tests, and other testing 

features.

• Under the hood: a collection of macros and assertions that 

are inserted into your code by the preprocessor.

• Test discovery: Automatically registers tests at compile-time, 

No need to keep track of tests manually.

• Integration with Google Mock (use mock objects in testing 

frameworks)

Let’s Break it Down



What questions do we have?



Let’s test this BankAccount class

bank_account.h bank_account.cpp



GoogleTest: TEST



GoogleTest: TEST_F



GoogleTest: TEST_F

Hm… this looks the same.
What changed?



GoogleTest: TEST vs. TEST_F

Just a test name.

This is a test fixture class!



GoogleTest: TEST vs. TEST_F

Here’s the Test Fixture Class!

• Inherited from testing::Test (GoogleTest
base fixture class)

• Acts as a wrapper for initializing the 
BankAccount object.

• Automatically constructs at the beginning 
of the test fixture.

• Automatically destructs at the end of the 
test fixture.

• First parameter of TEST_F has to be the 
fixture class name.



GoogleTest: TEST vs. TEST_F

Fixtures help remove the 
initialization and clean-up 

work required when testing 
class objects.



What questions do we have?



GoogleTest: TEST_P

For parameterized tests, we need 
a special kind of test fixture.

Need to inherit from 
testing:WithParamInterface<T>

Where T is a struct containing 
our parameters.



GoogleTest: TEST_P

Can overload the << operator for 
the parameter inputs for better 

error messages!



GoogleTest: TEST_P

Here is our parameterized test!



GoogleTest: TEST_P

But hold on…
What are the parameters?

Where are they coming from?
Who is defining them?



GoogleTest: TEST_P

Parameterized tests need to be instantiated!

Using a DEFAULT name, create a parameterized test on 
the WithdrawAccountTest test suite, using the 

parameters testing::Values(…)



GoogleTest: TEST_P

Providing multiple sets of values results in multiple tests!

Super clean way of instantiating lots of tests! 



What questions do we have?
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GoogleTest: Behind the Scenes!

Thankfully, we don’t have 

to deal with any of this!



Code Demo!

Let’s try using GoogleTest!
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[source]

https://victorpoughon.github.io/cppiceberg/


Get in groups and explore the C++ iceberg!

https://victorpoughon.github.io/cppiceberg/

We’ll come back together and share interesting things we find!

Exploring the C++ Iceberg!

https://victorpoughon.github.io/cppiceberg/


Announcements

● Assignment 7 due Saturday, 12/6

● Thursday will be used as extra office hours. Come stop 
by if you have the time!

● Check your grade on the website and let us know if 
something looks off. This is what we use to determine 
C/NC for this course.

● You’re almost done with CS106L!!!



Thank you for a great quarter!

tpoimen@stanford.edu
LinkedIn

rfern@stanford.edu
LinkedIn

mailto:tpoimen@stanford.edu
mailto:tpoimen@stanford.edu
mailto:tpoimen@stanford.edu
mailto:tpoimen@stanford.edu
https://www.linkedin.com/in/tpoimenidis/
mailto:rfern@stanford.edu
mailto:rfern@stanford.edu
mailto:rfern@stanford.edu
mailto:rfern@stanford.edu
https://www.linkedin.com/in/rachel-fernandez28/
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