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1 Introduction

1.1 What is AJ_Tools_UnitTest
AJ_Tools_UnitTest is a component developed with 4D v17 R5. Its purpose is to give 4D developers
a way to do unit test and partial integration tests within 4D.

It is made to be use in development environment but not in production. You can write unit tests and
partial integration tests (no Ul). You cannot write functional tests with this component.

1.2 Credits

This component was created under the inspiration of the Javascript unit test library RITEway
(https://qgithub.com/ericelliott/riteway) developed by Eric Elliot, which is a master in the Test Driven
Development.

Those 2 articles was the main resources that inspired me to developer AJ_Tools_UnitTest
component.

https://www.sitepoint.com/javascript-testing-unit-functional-integration/

https://medium.com/javascript-scene/rethinking-unit-test-assertions-55f59358253f

2 Getting Started

2.1 Create a new test method

To create a new test, you must create a new method. You are free to name the method as you
want.
Here is how the component will recognize a unit test method : The first line must start with

"// __UNIT_TEST"

After, you can create a new test object by calling the New AJ_Tools_UT_describe method :
$test:=New AJ_Tools_UT_describe ("AJ_Tools_UT assert";Current method name;"AJ_Tools_UT Tests")
Warning : only one "New AJ_Tools_UT_describe" is possible per method !

You can then set the 4 mandatory properties and call the assert member function.

Here this example we test the zz_max method that will return the maximum value passed as
parameters :

$test:=New UnitTest_Describe ("Test the zz_max method"; ;"Math")

$test.given:i="no arguments"
$test.s

$test.e v
$test.actual:=zz_max

$test.assert()

$test.g

$test.

$test.e
$test.actual:
$test.assert()

You can add as many assertions as you need to do your tests.
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We recommend you to test one method per test method and to not mix different tests in one big
test method.

It is important not to forget to check the method attribute "Shared by components and host
database" to allow the component to run the method. Else you will get some error
message. It often arrives that we forget to set the attribute, so if you see an error message,
this is the first thing to check.

2.2 Macro

The component come with on macro that will help you to create a new test. You can simply type
"_ut_new" and it will create you the minimal structure to make a test.

2.3 Main Window

The main window allows you to display and to launch all or partial tests.
There is 2 way of displaying tests : list view and accordion view.

The list view will be filled with the result while the tests are running and when the test is finish, it will
display the accordion view.

Here are some screenshots :

r

. Last Test at: August 8, 2019 - 09:05

Run All Tests Run Selected Switch View

¥ AJ_Tools_UT Tests Category Description Result
AJ_Tools_UT_assert New AJ_Tools_UT_describe ok - Given three arguments: should re...new test object with
AJ_Tools_UT_getResultText New AJ_Tools_UT _describe ok - Given two arguments: should return a new test object
New AJ_Tools_UT_describe New AJ_Tools_UT_describe ok - Given one argument: should raise an error

¥ Math New AJ_Tools_UT_describe ok - Given no arguments: should raise an error
Sum() AJ_Tools_UT Tests  AJ_Tools_UT _assert ok - Given an tested object with missing actual property: sho

¥ No Category

Test method executed on server AJ_Tools_UT Tests  AJ_Tools_UT_assert ok - Given an tested object with missi...expected property: st

Test object comparaison if properties ar AJ_Tools_UT Tests  AJ_Tools_UT _assert ok - Given an tested object with missing should property: sht
AJ_Tools_UT Tests AJ_Tools_UT_assert ok - Given an tested object with missing given property: shot
AJ_Tools_UT Tests  AJ_Tools_UT _assert ok - Given an empty tested object: should raise and stack 4 ¢

AJ_Tools_UT Tests  AJ_Tools_UT_getResultText ok - Given a failed test object: should return the correct resu
AJ_Tools_UT Tests  AJ_Tools_UT_getResultText ok - Given a passed test object: should return the correct res
Test metho...ed on server ok - Given a random number: should be between 0 and 32,7¢
Test metho...ed on server ok - Given 3+3: should return 6
Test object c...same order ok - Given an object with some prope...rties in a different ord
Test object c..same order ok - Given an object with some prope...rties in a different ord

Math Sum() ok - Given 1 and 3: should return 4

Math Sum() ok - Given 3 and 3: should return 6

Math Sum() ok - Given 1 parameter (here 5): should return 10 (addition it
Math Sum() ok - Given no parameters: should return 0

S

1 Listbox View
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Last Test at: August 8, 2019 - 09:05

Run All Tests Run Selected Switch View
Y ALLTools.UT Tests [Total: 19 | pass : 19 [ et 0]

AJ_Tools_UT_assert

AJ_Tools_UT_getResultText

New AJ_Tools_UT_describe AJ-TOOIS-UT TeSts
¥ Math

sum() [ Total : 11 ] Pass : 11 ] Fail : 0

¥ No Category
Test method executed on server _TooIs_UT_assert

Test object comparaison if properties ar
Total: 5 | Pass :5 ] Fail: |

ok - Given an empty tested object: should raise and stack 4 errors

ok - Given an tested object with missing given property: should raise 1 error

ok - Given an tested object with missing should property: should raise 1 error

ok - Given an tested object with missing expected property: should raise 1
error

ok - Given an tested object with missing actual property: should raise 1 error

J_Tools_UT_getResultText

[Total 2 | Pasa 2  Fail:0

ok - Given a passed test object: should return the correct result text
o S U

} Accordion View - All Tests Passed

B =
00

. Last Test at: August 8, 2019 - 09:07
Run All Tests Run Selected Switch View
¥ AJ_Tools_UT Tests Total : 2 | Pass: 2 | Fail : 0|

AJ_Tools_UT_assert

AJ_Tools_UT_getResultText ok - Given a passed test object: should return the correct result text
. Ma’;‘:w AJ_Tools_UT_describe ok - Given a failed test object: should return the correct result text

v Nos::t‘(-(z)gory New AJ_Tools_UT_describe

Test method executed on server

Test object comparaison if properties ar Total: 4 [Z¥E) m

not ok - Given no arguments: should raise an error

Expected :

{"errorCode":-101518,"errorMethod":"New
AJ_Tools_UT_describe","errorLine":33,"errorFormula":"ASSERT ($continue;\"You
must describe your test!\")""stack":

[{"code":-10518,"comp":"4DRT" "text":"Assert failed: You must describe your
test!"}]}

Actual :

{"errorCode":-10518,"errorMethod":"New
AJ_Tools_UT_describe""errorLine":33,"errorFormula":"ASSERT($continue;\"You
must describe your test!\")""stack":

[{"code":-10518,"comp":"4DRT" "text":"Assert failed: You must describe your
test!"}]}

ok - Given one argument: should raise an error

ok - Given two arguments: should return a new test object

} Accordion View Some Test Failed
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3.1 New AJ Tools UT describe

Component methods

Return value return a unit test object with the assert member function. This object will
need 4 parameters (given, should, expected, actual) before to call the assert
method

Description Create a new test. A test can then do multiple assert

Only one test must be created by method.

3.2 AJ Tools UT runAll

Return value (object) parsed results

Description This method will run all the tests (or only the given methods) and return the
results in an object. It will also log the results in a file located at :
"<database_path>/Logs/UnitTestsResults.json"

3.3 AJ Tools UT _LaunchMainWindow

Return value none

Description This method will launch a window that will list all the categories and
descriptions (based on the existing log file). You will be able launch all the
tests or only for a selected category/description.

3.4 AJ_Tools_UT_getinfo

Return value Version number (text)
Description This method returns the version number of the component when it has been
compiled.

3.5 AJ Tools UT _OnErrCall

This method is not made to be used, it gives you some code in the comment section of the method.
The code shows you how an error handler should be written to be able to fully test the error handling
of your unit tests.
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Properties List
4.1 Unit Test

Properties of the Unit Test object (all mandatory) :

given text Must describe what is the unit under test (a null
method, a component, whatever...)

should text Must describe what the test should do null

expected any The expected value null

actual any The actual value that will be compared to the null

expected to know if the test pass or fail.

Unit Test Formula :

assert - none This formula will execute the test. After the execution of the
test, all the properties of the unit test object are removed to
be ready for the next test.

5.1 Logs

When running the "AJ_Tools_UT_runAll" it will log all the results in a file located at :
"<database_path>/Logs/UnitTestsResults.json".

5.2 Run in compiled mode

It is possible to run the tests in compiled mode, however, you must have run the tests once in
interpreted mode to be able to run them in compiled mode. This is because we need to parse all
the method to know where there are any unit tests (thanks to the first line comment) and this is only
possible in interpreted mode. In compile mode it will look at an existing result logs and will be able
to know which methods must be launched.

5.3 Wrapper Method for New AJ_Tools_UT_describe

It is recommended to write a wrapper method for the "New AJ_Tools_UT_describe". It will allow
you to remove the component when building the final application. Here is a code example of how
to write a wrapper method that will pass the compiler once the component is removed :

// New UnitTest_Describe($1;$2;$3)
// With this wrapper method, you can now remove the component when you build an
application.

C_TEXT($1;$2;$3)

C_OBJECT($0)

ARRAY TEXT($_list_components;0)

COMPONENT LIST($_list_components)

$pos:=Find in array($_list_ components;"AJ_Tools_UnitTest")
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: (Count parameters=0)

EXECUTE METHOD("New AJ_Tools_UT_describe";$0)
: (Count parameters=1)

EXECUTE METHOD("New AJ_Tools_UT_describe";$0;$1)
: (Count parameters=2)

EXECUTE METHOD("New AJ_Tools_UT_describe";$0;$1;$2)
: (Count parameters=3)
EXECUTE METHOD("New AJ_Tools_UT_describe";$0;$1;$2;$3)

End case

End if

6 Conclusion

The purpose of this document was to introduce you to the theoretical principles of the component
as well as the different methods, formulas and properties available to you to manage tests in you
application.

As for the practical elements presented, they are intended to allow you to get off to a good start
and to understand how the component works.

If you need help to implement the AJ_Tools_UnitTest component in your application. You want to
modify or extend its functionalities for a specific use.
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